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. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI JUCITATLIAHBI

1.1 MecTo AucUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMBbl:

VYyebOuas

mucuummbaa OIIB.09  Xumus

SABJIACTCA

00s13aTeNIbHON qaCTbIO

0011e00pa30BaTeNIbHON MOATOTOBKU 00pa3oBaTenbHON nporpammsl B cootBeTcTBrr ¢ @I'OC 1o

CIICHHNAJIBbHOCTHU

10.02.04 O06ecrieuenue

TCIICKOMMYHHUKAIIUOHHBIX CUCTCM.

HH(pOPMAITMOHHOM

0€e30I1aCHOCTH

1.2 Ilnanupyemble pe3yabTaThl 0CBOEHUS THCUMILINHBI:
B pamkax nmporpamMmbl y4eOHON TUCIMIIIIMHBI 00YYaIOIIMMUCS OCBAMBAIOTCS YMEHUS U 3HAHMS:

Koa n Ilnanupyemsble pe3yabTaThl 0CBOCHHUS IMCIUILIHHBI
HAaMMEHOBaHUe
(popmupyemsbix (0117111703 JAucuMniinHapHbIe
KOMIIeTeHIH
OK 01. Beibupars| B yacTi Tpy10BOro BOCIIMTAHUSI: - BJQAECTh CUCTEMOM XHMHYECKHX
CIOCOOBI - TOTOBHOCTb K TpyAYy, OCO3HAaHHE | 3HAHHH, KOTOpast BKJIFOYAET:
peleHns 3a1a4 | [ICHHOCTH MacTepCTBa, TPYAOTII00HE; OCHOBOIIOJIAr Ak LU E MIOHSATHUSA
pOGECCHOHANBH | - TOTOBHOCTH K AKTUBHOM | (XUMHUYECKHI 3JIEMEHT, aToMm,
OH JIEATENIbHOCTH | NeATEIbHOCTH — TEXHOJOTMYECKOH U 3JIEKTPOHHAsT 000JI0UKa aToma, s-, p-, d-
INPUMCHUTEIIBHO K| conpanbHOU HAIPABJICHHOCTH, | 3JICKTPOHHBIE OpPOWTAIM aTOMOB, HOH,
pasInIHbIM CIIOCOOHOCTH WHULIMMPOBATh, | MOJIEKYJIA, BAJICHTHOCTb,
KOHTEKCTaM IJIAHUPOBATh u CaMOCTOSATEIIBHO | AJIEKTPOOTPHUIIATEILHOCTD, CTEIIEHb

BBITIOJHATD TaKYI0 ACATCIBbHOCTD,

- HMHTEpeC K pasnuuHbM chepam
npodeccHoHaIbHON AeATETBHOCTH,
Osjagenune YHHBEPCATBHBIMHI
y4eOHbIMHU M03HABaTEJILHBIMU
JeHCTBUSIMU:

a) 0a30BbI€e JIOTHYECKHUE /Il CTBUS:
- CaMOCTOSITENbHO (HOPMYIUPOBATH U

aKTyaJIu3upOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBaThb  CYIIECTBEHHBIN
HpI/ISHaK NI OCHOBaAHUA JJIA
CpaBHEHHSI, KJ1accupuKaluu u
00001IeHNS;

- OmpeneisaTh UEeNH JAeATeIbHOCTH,
3aJlaBaTh TMapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHUS

- BBISAIBJIATH 3aKOHOM€pHOCTI/I 158
MPOTUBOPEUYUST B  PaccCMaTPUBAEMBIX
SIBJICHUSAX

- BHOCUTb KOPPCKTHUBLI B ACATCIIbHOCTD,
OLCHUBATb COOTBETCTBUC PE3YJIbTATOB

OKHCIICHHSI, XUMHUYECKasi CBS3b, MOJIb,
MOJIIpHAsE Macca, MOJISIPHBIA 00BeM,
YIJIEPOIHBIN CKeJeT, (yHKIHOHATbHAS
rpymma, pagukall, U30Mepusi, H30MepHI,

FOMOJIOTMUECKUH  psil,  TOMOJIOTH,
YTJIEBOAOPO/IBI, KHUCIIOPOJ- U
a3z0Tco/ieprKalne COEIMHEHUS,
OMOJIOTMYECKH  aKTHUBHBIE  BEIIECTBA
(yrneBoapl, XHUpbI, O€NKH), MOHOMED,
HOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COETMHEHUS,
KpUCTAJJIMYeCKasl ~ pelleTKa,  THIIbI
XUMHUYECKUX peaKkUuil (OKMCIUTEIbHO-
BOCCT@HOBUTEIIBHBIE, 9K30-U
SHAOTEPMHUUYECKUE, PEAKIUH HOHHOIO
oOMeHa),  pacTBOp,  DJIEKTPOJIHTHI,
HEDJIEKTPOJIUTBI,  DJIEKTPOJIUTHYECKAS
JccolManus, OKHCITUTEIb,
BOCCTaHOBUTEIID, CKOpPOCTb
XUMHUYECKON  peakluu, XUMHYECKOe

PaBHOBECHE), TEOPUU U 3aKOHBI (TEOpUs
XUMHYECKOTO CTPOEHUS OPraHUYECKUX

LEJIIM, OLEHMBATh PMCKM IOCHEeACTBUM | BemecTB  A.M. bByrtnepoBa, Teopus
JIeSTEIIBHOCTH; 3IEKTPOJIUTUYECKON JUCCOLMAINH,
- Ppa3BUBaThb KPEATUBHOE MBIIUICHUE | IEPUOTUUECKUI 3aKOH JAN.
IPU PELICHNUH )KU3HEHHBIX MPOo0JieM Menpeneesa, 3aKOH COXpaHEHUs
0) 6a3zoBbIe HCC1e0BaTeIbCKHE | MacChl), 3aKOHOMEPHOCTH,
JeicTBUS: CHUMBOJINYECKUM SI3BIK XUMHH,
- BJaJeTh  HaBBIKAMU  Yy4eOHO- | (haKTOJOTHYECKHE CBEJICHUS 0




HCCIIEIOBATENIbCKOM M MPOEKTHOMU
JACATCIIPHOCTH, HAaBBIKAMH pa3pemeHH51
pooJieM;

- BBIABJIATH HpI/I‘-II/IHHO-CJICIICTBCHHBIe

CBA3M W  AKTYAJIIM3UPOBATL 3ad/avy,
BbIIBUI'aTb THUIIOTC3Yy €€ PCUICHU,
HaXOJHUTb ApPryMCHTBI JJIA

JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHUM,
3ajjaBaTh IMapaMeTpbl U KpUTEpUU
peuieHus;

- aHAJIM3UPOBATh IOJIYYEHHBIE B XOJ€
pelieHus 3aJ1a4u pe3yJIbTaThl,
KPUTHUYECKU OLICHUBATb ux
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeTh TEPEHOCUTh 3HAHHUS B
[IO3HABATEIbBHYI0 M  NPAKTHYECKYIO
00J1aCTH KU3HEICATCIBHOCTH;

- yMeTb HUHTErpUpPOBaTH 3HAHUS U3
pa3HbIX IPEIMETHBIX 00J1acTel;

- BBIJIBUr'aTh HOBBIE WMJIEH, MpeaaraTh
OpPUTHUHAIBHBIC TIOJIXO/IbI U PEIICHUS;

- CIOCOOHOCTh UX MCII0JIb30BaHMS B
ITIO3HABATEJIBHON U COLUAIBHOU
HPaKTHKE

CBOWCTBaX, COCTaBe, TIOJY4YECHUH U
0€e30I1acHOM KCIIOJIb30BAHUU
BAKHEUIITNX HCOPraHMYECKUX u

OpraHu4Y€CKUX BCHICCTB B 6I:ITy u
HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA,

- yMeTb  BBIABIATH  XAPaKTEPHBIE
IIPU3HAKA U B3aUMOCBS3b H3Y4YECHHBIX
IIOHATHH, [IPUMEHSATH
COOTBETCTBYIOIIINE HIOHSTHS pu
OIIMCaHUU  CTPOCHHUS U  CBOWCTB
HEOPraHWYECKUX M OPraHUYECKUX

BCIICCTB U UX npeBpaLueHHﬁ; BBIABJIATH
B3aMMOCBSI3b XHMHYECKMX 3HAHUM C

MMOHATHSIMU 51 MPEICTaBICHUSIMU
TPYTHX €CTECTBEHHOHAYYHBIX
IPEIMETOB;

- yMEeThb HCIOJb30BaTh HAUMEHOBAHUS
XAMHYECKUX COeIMHEHHI
MEKYHAPOJIHOTO co103a

TEOPETHUYECKON U MPUKIATHON XUMHUHU U
TPUBUAJIbHBIE HA3BaHUS BAKHEUILHX
BEIIECTB (3TUJICH, alleTHJICH, TJIUIEPHUH,
¢denon,  dopmanbaerua,  yKCycHas
KHCJIOTA, TJUIMH, yrapHbli  Tas,
VIJEKHUCIIBIA ra3, aMMHaK, ramieHas
W3BECTh, HETAIlICHAs] U3BECTh, TUTHEBAS
colla M JIPYrux), COCTaBIATh (POPMYIIBI
HEOPTraHWYECKUX U  OPraHUYECKUX
BEIIECTB, YPAaBHEHUS  XHUMHYECKUX
peakmuii, OOBSICHATh WX  CMBICK;
MOJITBEPK/1aTh XapaKTepHbIE
XAMUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIIMMH  HKCIIEPUMEHTAMHU
MU 3aluCsMU YPaBHEHUN XUMHUYECKUX

peaKLnii;

- yMETh YCTaHaBJINBaTh
HpI/IHa}lJ'Ie)KHOCTI) I/I3y‘-I€HHI>IX
HEOPraHWYECKUX U OPraHUYECKHUX

BCIICCTB K ONPECACICHHBIM KilacCaM H

rpymnmnam COEVHEHUH,
XapakTepu3oBaTb  UX  COCTaB W
BAOKHEHIINE  CBOMCTBA;  ONPEIENSATH
BUJIBI XUMHUYIECKUX cBsizeit

(KoBajIeHTHAs, HOHHAS, METaJUTMYeCcKas,
Bonopongas{), THIIbI KpI/ICTaJ'IJ'II/I‘—IeCKI/IX
PEIIETOK BEMIECTB; KIACCHU(PHUIIMPOBATH
XUMHUYCCKUC peaKI_[I/II/I;

- chopMUpOBaTh TPEICTABICHUS: O
XUMHAYECKOH COCTAaBJIAIOIIEH
€CTECTBEHHOHAy4YHON KapTUHBI MHUpA,
pO.]'H/I XUMHUHU B TIIO3HAHHUU HBJ’IGHI/Iﬁ
PUPOBI, B GOPMUPOBAHUH MBIIICHHS




u KYJIBTYPHI JWYHOCTH, ee
(byHKIMOHATBHON IpPaMOTHOCTH,
HE00XO0 MO TSt perIeHus

MPAKTUYECKUX 3a7a4 M SKOJIOTHYECKH
00OCHOBAaHHOTO OTHOIICHUS K CBOEMY
3II0POBBIO U IPUPOAHOIL Cpeie;

- yMeTh MPOBOJIUTH PACYEThI II0
XUMHYECKUM (pOopMyrnaM U ypaBHEHUSIM
XUMUYECKUX peakuuit C
HCIIOJIb30BaHUEM (DU3MYECKUX BEIHYMH,
XapaKTePU3YIOIIUX BEIIIECTBA C
KOJIMYECTBEHHOW  CTOPOHBI:  MacCHl,
o0beMa (HOpMajbHBIC YCJIOBHSI) Ta30B,
KOJIMYEeCTBA BEIECTBA; HCIOJIH30BAThH
CHCTEMHBIC XHMHUYCCKHE 3HAHUS JUIs
NPHUHITHS PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
BEIIECTBAMH U MX NPHUMEHCHUEM

OK 02.
Hcnonp30BaTh
COBpPEMEHHbBIC
Cpe/CTBa IOUCKa,
aHajau3a u
WHTEPIpETALUN
UHpOpMaIIU U
WH(GOPMAIIMOHHBI
€ TEXHOJIOTHH IS
BBIITOJIHCHUS
3a7a4
npodecCHoHaTbH
Ol IeATeIbHOCTU

B o0nactm neHHOCTHM HAay4YHOIO
MO3HAHMA:

- ¢(hopMHPOBAHHOCTHL MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3sBUTUA HAayKU U
00IIIECTBEHHOM NPAKTHKH,

OCHOBaHHOTO Ha JUAJIOre KyJbTyp,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOEIro
MECTa B ITOJIMKYJIETYPHOM MHPE;

- COBEpIICHCTBOBAaHUE SI3BIKOBOW U
YUTATEIBCKON KYJIBTYPBI KaK CPEICTBA
B3aUMOJCUCTBUSA MEXIY JIOIBMHU H
ITO3HAHUS MUPA;

- OCO3HaHHWE LEHHOCTH Hay4HOM
JCATCIIBHOCTH, T'OTOBHOCTb
OCYILIECTBIISATh HPOEKTHYIO u
UCCIIEI0BATEIbCKYIO JesTeIbHOCTD
WHIUBUAYAIBLHO U B TPYIIIIE;
Osjagenune YHUBepPCAIbHBIMH
y4eOHbIMH NM03HABaTEJILHBIMU
NeHCTBUAMMU:

B) padora ¢ nHopmanmeii:

- BJaJeThb HAaBbIKAMHM  TOJIyYEHHs

nH(pOpMallMd M3 HCTOYHHMKOB Pa3HBIX
TUIIOB, CaMOCTOSATEIIBHO OCYILECTBIIATH

MOKMCK, AaHallu3, CUCTEMAaTH3alUI0 U
MHTEPIPETALHIO uHpOpMAIUU
pa3IYHbIX BUJIOB u bopm
IIPEJCTABIICHHUS;

- co37aBaTh TEKCTHl B Ppa3IMYHBIX
dopmarax ¢ ydeToM Ha3zHAuYCHUS
WHPOpPMAIIMK W TEJIEBOH ayIUTOpPHH,
BbIOUpast ONTUMAJIbHYIO bopmy
NPEJICTABIICHHUS U BU3yaIH3allHH;

- yMEThb IUIAHHPOBAaTbh M BBIIIOJIHATH
XUMHYECKUH JKCIIEPUMEHT
(npeBpallleHUs] OPraHUYECKUX BEIIECTB
IIPY HarpeBaHUU, IOJy4YEHUE STUIICHA U
U3Y4EHUE €ro CBOWCTB, Ka4eCTBEHHBIE

peakuMM Ha albJerujbl, Kpaxmad,
YKCYCHYIO  KHCJIOTY;  JAEHaTypauus
OEIKOB NpHU HAarpeBaHUM, LIBETHBIE

peakiuu OCNIKOB; MPOBOIUTH PEAKIHH
MOHHOTO OOMEHa, ONpEeNeNsATh Cpeay
BOJHBIX  pPacTBOPOB, KaueCTBEHHBIC
peakuuu Ha cynabgaT-, KapOoHaT- H
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHHS,
pelaTh 3KCrepruMEeHTaIbHbIE 33a4u 110
temam "Metamsl" u "Hemeramnsl") B
COOTBETCTBUM C TMpaBWJIaMH TEXHUKHU

0e30macHOCTH  NIpu  OOpallleHuu ¢
BEILIECTBAMH 51 1a00paTOpHBIM
000pyIOBaHUEM; NIPEACTaBIATH
pe3yNbTaThI XUMHYECKOTO
JKCIepuMeHTa B (opme  3ammcu

YPaBHEHUIN COOTBETCTBYIOIIMX PEAKIUN
U (OpMyIHpPOBATh BBIBOJIBI Ha OCHOBE
3TUX PE3yIbTaTOB;

- YMETb AHAJIU3UPOBATH XUMUUYECKYIO
nH(pOpMaIIKIO, MOIy4aeMyl0 U3 pa3HbIX

HCTOYHHUKOB (cpencts MacCcoBOM
nHpopmanuu, cetb UHTEpHET U IpyTrHe);
- BIAQAECTb OCHOBHBIMH  METOAAMH
HAayyHOTrO  TIO3HaHMWS  BEIIECTB WU
XUMHUYECKHX sIBICHUH (HaOnroneHue,
U3MEpEeHue, JKCIEPUMEHT,
MO/JIEINPOBAHUE);




- OLICHUBATh JOCTOBEPHOCTb,
JIETUTUMHOCTh uHpopMaIuy, ee
COOTBETCTBUE IIPABOBBIM M MOPAJIBHO-
TUYECKUM HOpMaM;

- HCII0Ib30BaTh Cpe/cTBa
MH()OPMAITMOHHBIX ]
KOMMYHHKAI[MOHHBIX ~TEXHOJIOTHH B
peleHIH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c
coOJIroIeHuEM TpeOOBaHUI
OPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeHus,

MPABOBBIX M AITHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMaCHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHUS U
3alMThl HHPOPMAIINH,
HH(pOpMaIMOHHOM O€30IaCHOCTH
JIMYHOCTH;

- yMeTh TPOBOJIUTH PACYETHI TI0
XUMHYECKUM (popMyrnaM U ypaBHEHUSIM
XUMUYECKUX peakuuit C
HCIOJIb30BaHUEM (DU3MYECKUX BEIHYMH,
XapaKTePU3YIOIIUX BEIIIECTBA C
KOJIMYECTBEHHOW  CTOPOHBI:  MacChl,
o0beMa (HOpMajbHBIE YCJIOBHSI) Ta30B,
KOJIMYEeCTBA BEIECTBA; HCIOIb30BAThH
CHCTEMHBIC XHMUYECKHE 3HAHUS IS
NPUHATHS PENICHUH B KOHKPETHBIX
KU3HCHHBIX CHTYallUsiX, CBS3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM

OK 04.

Db dexTrBHO
B3aMMO/ICHCTBOBA
Th U pabOTaTh B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K  CaMOpPa3BUTHIO,
CaMOCTOSATECILHOCTH u
CaMOOMPEIETICHHUIO;

-OBJIaJICHUE HaBbIKAMU yueOHO-
HCCIENOBATENBLCKOM, MNPOEKTHON U
COIMATLHOM JESITEIIFHOCTH,
OBaagenue YHHBEpPCAJIbHbIMU

KOMMYHUKATHBHBIMU JIefiCTBUSIMM:

0) coBMecTHasl 1eSITeJIbHOCTh.

- MOHUMATh " MCTIOJIb30BaTh
penMyIIecTBa KOMaHTHOU u
UHAUBUAYAJIbHON paboThI;

- TNpUHUMATh LEIM  COBMECTHOM
NesITeTbHOCTH,  OPTaHW30BHIBATH U
KOOPJMHUPOBaTh JCUCTBUS 1O €€
JOCTHKEHUIO! COCTaBIISITh TUTaH
JecTBUH, pacpeAessTh POJIU C yYETOM
MHEHUH  Y4YaCTHHKOB  00CYXJaTh
pe3yabTaThl COBMECTHON paboThI;

- KOODAWHUPOBaTb W  BBIOJHSATH
paboTy B  YCIOBHUSAX  peaslbHOTO,
BUPTYaJIbHOTO W KOMOWHHPOBAaHHOTO
B3aUMO/ICHCTBUS;

- OCYIIIECTBIISITh TIO3UTHBHOE
CTpaTeru4eckoe MOBEJICHHE B
Pa3NIMYHBIX ~ CUTYaIMsIX, TPOSBIATH
TBOPUECTBO H BOOOpaxkeHHe, OBITh
WHUIMATABHBIM

OBnagenne YHHUBEPCAJIbHBIMH
PeryJsITHBHBIMH 1€ CTBUSIMH:

') IPUHSATHE ce0sl U APYTUX JIIOEi:

- TPUHUMATh MOTHBBI M apPTyMEHTHI

- yMeThb IUIAHUPOBATh M BBIMOJIHSITH
XUMHYCCKHHA AKCIIEPUMEHT
(mpeBpallleHusT OPTaHUYECKUX BEIIECTB
IpU HarpeBaHUH, MOJyYEHUE ITHIICHA U
U3Yy4YEHHE €ro CBOMCTB, KaueCTBEHHBIC

peakuuu Ha aJdbAeTuAbl, Kpaxmal,
YKCYCHYIO  KHUCIIOTY;  JleHaTypauus
OEeIKOB IpU HArpeBaHUU, LBETHHIE

peakiuu OeNKOB; MPOBOJUTH PEAKIIHH
MOHHOIO OOMEHa, OIpeneisTh Cpery
BOAHBIX  pPacTBOPOB, KayECTBEHHBIE
peaknuu Ha cyinbdar-, KapOoOHAT- U
XJOPUA-aHUOHBI, HA KaTHOH aMMOHMUS;
pemaTh SKCIepUMEHTAIbHBIC 3a7a41 110
temam "Metamisl" u "Hemeramnsl") B
COOTBETCTBUU C TPABWIAMH TEXHUKHU

0e30macHOCTM  IpuU  OOpalieHuu ¢
BEIIECTBAMHU U 1a00paTOPHBIM
00opyoBaHUEM; MIPE/ICTABIISTh
pE3yNIbTaThI XUMHUYECKOTO
JKCIIepUMEeHTa B (opme  3amucu

YPaBHEHHUI COOTBETCTBYIOIUX PEAKIIUH
u (QopMyIHpOBaTh BHIBOJBI HAa OCHOBE
ITUX PE3YJIbTAaTOB




JPYTruX oI npu
PE3yNbTATOB JIEATEIHHOCTH;
- MNpU3HABAaTh CBOE IIPABO M IIPABO
JIPYTHX JIFOJICH HA OLTHOKHY;

- pa3BHUBATh CIIOCOOHOCTH IIOHUMATh
MUD C TIO3UIUH JIPYTOT0 YEIIOBEKA;

aHalIu3¢

OK 07. B o01acTH 3K0J10THYECKOTO - chopMUpOBATh TPEJCTABICHUS: O
ConelicTBOBaThL BOCIIMTAHHUS: XUMHYECKOMI COCTaBJIAIOIIECH
COXPAHCHHIO - c(hOpPMHPOBAHHOCTh JKOJIOTUYECKOH | €CTECTBEHHOHAYYHOH KapTUHBI MHpa,
OKpY’KaroIIen KyJIbTYPBI, IIOHUMaHHue BIIUSIHUA | pOJIM  XUMHU B TIO3HAHUM SBJICHUU
Cpeibl, COLMAIbHO-9KOHOMHYECKUX MPOIECCOB | MPUPO/IbI, B (POPMUPOBAHUN MBILLICHUS
pecypcocOepexeH| ya COCTOSIHHE PUPOJHOU U|H KYJIbTYpPBI JINYHOCTH, ee
UI0, IPUMCHATE | conrabHON Cpenbl, 0co3HaHME | (YHKIMOHATBHON IPaMOTHOCTH,
3HAHHs 00 TJI00aJIbHOTO XapakTepa | He00X0UMOM TUIst peIIeHUs
M3MCHCHHUH IKOJIOTMYECKUX Tpo0dIieMm; NPaKTUYECKUX 337a4 U SKOJOTHYECKH
Kmmara, - TUIAHUPOBAaHHWE M OCYIIECTBIEHHE | 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
TIPUHIIHTIBT NENCTBUI B OKPYKAIOIEH Cpele Ha | 310POBBIO ¥ IPUPOJHOM CPEE;
GepexcmBoro OCHOBE 3HaHUs IeJled YCTOWYMBOIO | - yMETh co0mroaaTh rpaBuja
TNIPOMSBOAICTBA, | ha3pyTHA YenOBEUECTBA; SKOJIOTUYECKH 11€77€CO00Pa3HOT0
aq)?eKTHBHO AKTHUBHOE HEIpUATUE NeCTBU, | MOBeAeHUST B OBITY W TPYIOBOHU
fICHCTBOBATE B OPUHOCALIMX  BpeJd  OKPY)KAIOLIEH | JESITENbHOCTH B LENSIX COXPAaHEHHS
Ype3BbIYaHBIX . .
J— cpene; CBOCTO  3/0POBbA M OKpYXaiollleH

- yMEHHue IIPOrHO3UPOBATh | IPUPOTHOU Cpelibl; YYUTHIBATH

HeOIaronpusITHbIC 9KOJIOTUYECKHE | OMMACHOCTh BO3JACHCTBUS HAa JKHUBBIC

MOCTIE/ICTBUS MPEANPUHUMAEMBIX | OPraHU3Mbl OIPEAEICHHBIX BEILECTB,

JIEMCTBUM, IPEAOTBPALLATh UX; MOHUMast CMBICI MOKa3aTenst

- pacliupeHHUE OMbITa JEATEIbHOCTH | IPEAEIbHON JIOITyCTUMOM

HKOJIOTUYECKON HAIIPaBJIECHHOCTH; KOHUEHTpaluu

- OBJIQJICHUE HAaBbIKAMH y4eOHO-

HCCIIEIOBATENILCKOW, MPOEKTHOM U

COLIMAIILHON JESITENIbHOCTH;
OK 09 B oOnmactu 1€HHOCTM  HAy4HOIO | - yMEThb IUIAHUPOBATb M BBINOJIHSATH
[Tonb3oBaTbCs MO3HAHUS: XUMHYECKUN AKCIIEPUMEHT
IpO(ECCHOHANBH | - chOPMUPOBAHHOCTH MHUPOBO33pPEHUS, | (IPEBpAIIEHHsT OPIraHMYECKUX BEIIECTB
oi COOTBETCTBYIOILETO COBPEMEHHOMY | IIPY HarpeBaHUM, NOJyUYEHUE STUICHA U
JAOKYMCHTAIMEH | ypOBHIO pa3BUTHA HayKH U | U3y4EHHE €r0 CBOMCTB, Ka4E€CTBEHHBIC
Ha 00I11eCTBEHHOM NPAKTHKHU, | peaKUU Ha albAETHUIbl, Kpaxma,
FOCyapCTBEHHOM | ocHOBaHHOTO Ha JHAJNOre KYJIbTYp, | YKCYCHYIO  KHCIOTYy;  JeHaTypaius
W MHOCTPaHHOM | crj0cOOCTBYIOIIETO OCO3HAHUIO CBOETO | OSMKOB TpH  HAarpeBaHWM, IIBETHHIC

SA3bIKax.

MeECTa B ITOJIMKYJIETYPHOM MHPE;

- COBEpIUCHCTBOBAaHUE A3BIKOBOW H
YUTATEIBCKOM KYJIBTYPBl Kak CpeacTBa
B3aUMOJCUCTBUSA MEXIY IIOIBMHU U
ITO3HAHUS MUPA;

- OCO3HaHHWE€ ILEHHOCTH HAy4YHOU
eI TCIIBHOCTH, TOTOBHOCTD
OCYILIECTBJIATH MIPOEKTHYIO H
HCCIIEI0OBATENIbCKYIO JIeATEIILHOCTD
VHIUBUYAIBHO U B TPYIIIIE;
OBnagenue YHUBEPCAJIbHBIMU
y4eOHBIMU MMO03HABATEILHBIMHA
JIEHCTBUSAMU:

peakuu OENIKOB; MPOBOIUTH PEAKIHH
MOHHOTO OOMEHa, ONpEeNeNsiTh Cpeay
BOJHBIX  pPacTBOPOB, KaueCTBEHHBIC
peakiuu Ha cynbdar-, kapOoHaT- U
XJIOpU/I-aHHUOHBI, HA KaTHOH aMMOHHS,
peaTh SKCIEepUMEHTAIbHbIE 3a/1a41 110
temam "Metams" u "Hemeramnsl") B
COOTBETCTBUHM C TMpaBWJIAMH TEXHUKHU

0€30MacHOCTH  IpU  OOpalieHuu ¢
BEILIECTBAMH 51 1abopaTopHBIM
000pyIOBaHUEM; MIPEACTaBIAT
pe3yNbTaThI XHUMHUYECKOTO
9KCHepuMeHTa B (GopMe  3alucH




B) paboTa ¢ nH(pOpMaIIei:

- BJIaACTh HaBbIKaMH MMOJIy4YCHHA
UHPOPMALIUM W3 HCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOATCIIbBHO OCYLICCTBIIATDH

[IOMCK, AaHAJIW3, CUCTEMATU3ALUI U
MHTEPIPETALHIO uHpOpMAIIU
pa3IMYHBIX BUJIOB u bopm
IIPEJCTaBIICHHUS;

- Cco3lIaBaTh TEKCThI B Pa3IMYHBIX
dopMaTtax ¢ y4eTOM Ha3HAYCHUS
uHGOpMAIIMM W IIEJCBON ayJAUTOPHH,
BbIOMpas ONTUMAJIBHYIO bopmy
[pE/ICTABICHUS ¥ BU3YaJIH3allNH;

- OLCHUBATH AOCTOBCPHOCTD,
JETUTUMHOCTh  WH(pOpMaIuw, ee
COOTBCTCTBUC IIPABOBBIM W MOPAJIbHO-
TUYECKUM HOpMaM;

- UCIIOJIb30BaTh cpencTBa
UH(POPMAITOHHBIX H
KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B
perIeHnn KOTHUTHBHBIX,

KOMMYHHUKAaTHBHBIX u
OpraHu3alMOHHBIX 3aa4y c
co0JIr0IeHNEM TpeOoBaHuUl
OPrOHOMHKH, TEXHHKH O€301acHOCTH,
TUTHEHBI, pecypcocOepexeHus,

NPaBOBBIX M 3TUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;
- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U

3aIUTHI uHopMaInH,
MH(POPMAIIMOHHOM 0e30MmacHOCTH
JMYHOCTH;

YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUNA
1 (GOopMyIHpPOBATH BHIBOJBI HA OCHOBE
ATHX PE3yJbTATOB;

- YMeTh aHAIM3UPOBATH XHUMHUYECKYIO
UH(POPMALIUIO, TIOTYYaeMYI0 U3 Pa3HBIX
HCTOYHUKOB (cpencts MacCOBOM
uHdopmaruu, cetb HTEpHET 1 ApyrHe);
- BIAACTh OCHOBHBIMH  METOJAMH
HAYYHOTO  [O3HAHHWS  BEUIECTB U
XUMUYCCKUX SBJICHUN (HAOJIOJEHUE,
U3MEpeHuE, IKCIIEPUMEHT,
MOJIETTUPOBAHKUE);

- yMeThb NPOBOIUTH PACYEThl II0
XUMHYECKUM (popMyrnaM U ypaBHEHUSIM
XUMHYECKUX peakuuit C
UCIIOJIb30BaHUEM (DU3HUYECKUX BEIIMYUH,
XapaKTePU3YIOIIUX BEIIIECTBA C
KOJIMYECTBEHHOW  CTOPOHBI:  MACCHI,
o0bemMa (HOpMallbHbIE YCIIOBHS) Ta30B,
KOJINYECTBA BEIECTBA; HCIOJIH30BAThH
CHCTEMHBIC XMMUYCCKHE 3HAHUS IS
NPHUHITHS PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CHTYallUsX, CBSA3aHHBIX C
BEIICCTBAMH U UX PUMEHCHHEM




2. CTPYKTYPA M  COJIEPKAHME OBIIEOBPA3OBATEJBHO
TACHUTIINHEI

2.1. O6bem 0011e00pa30BaTeIBLHOM YUeOHOI TUCHUILUINHBI M BUABI y4e0HOH padoThl

Bua yueOHo# padoThl Kosaun4yecTBOo 9acoB
O06Bem 00pa3oBaTeIbHON TPOrPAMMBI TUCITATIITHHBI 78
O0beM paboThI CTYJICHTOB BO B3aUMOJCHCTBHH C TIPETIOAABATEIIEM
78
B TOM YHCJIE:
TEOpEeTHYECKOE 00yUCHHE 62
MPAaKTUYECKUE 3AHITUS 14
nabopaTopHbIC 3aHATHS 2
KOHTPOJIbHBIE paOOThI -
CamocrosiTenpHas padora -
[TpomexyTounas arrecranusi B popme auddepeHIIMpOBaHHOTO 3aueTa 2
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2.2 TemaTu4ecKHii IJIAH U COJAEPKaHHE TUCHHUITUHBI

HanmenoBanue
pa3iesioB U TeM

Conep:xanue yueOHOro MaTepuaJia, JadopaTopHbie U NPAKTHYECKUE 3aHATHS,
KOHTPOJIbHbIE Pad0ThI

Oo0neM
4acoB

®opmupyemble
KOMIIETEeHIIMH

Pa3nen 1. OcHOBBI CTPOEHUS BellleCTBA

12

Tema 1.1. CtpoeHue
aTOMOB XUMHUYECKUX
AJIEMEHTOB U MPUPOAA

CoBpeMeHHass Mojelib CTpoeHUss aroMa. CHUMBOJIMYECKUN SI3bIK XUMHUU. XUMHUYECKUN
3JIEMEHT. DJIeKTpOoHHAs KoH(puryparus aroma. Kitaccudukarust XaMHIecKux 3J1IeMEHTOB (S-
, p-, d-aemenThl). BajieHTHBIC 3/IeKTPOHBI. BaleHTHOCTD.

DJIeKTpOHHAs MPUPOAA XUMHUYECKON CBS3U. DJIEKTPOOTPHUIATEIIBHOCTh. BHUIbl XUMHUeCKOM
CBs3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPOAHAsSI) M CIIOCOOBI €€ 00pa3oBaHUs

IpakTuyeckne 3ausaTus Nel

Pemtenue 3aganuii Ha UCHOJIL30BAHUE XUMUYECKOM CUMBOJIMKHA M Ha3BaHUU COEIUHCHUU
[0 HOMEHKJIATYpE MEXAYHApOJHOr0 COK03a TEOPETUYECKOM M NPHUKIAJAHOW XUMHH M
TPUBHAJIBHBIX HA3BAaHUW 11  COCTaBIEHUA XMMHYECKUX (OpPMYT JABYXaTOMHBIX
COeIUHEHNI (OKCHIOB, Cynb(QHUIOB, THIPHUAOB U T.I.) U JPYIHMX HEOPraHUYECKHUX
COE€IMHEHHUH OTIEIbHBIX KJIACCOB.

[IpakTyeckue 3a1aHusl Ha YCTAHOBJICHUE CBSI3M MEXIY CTPOCHHEM aTOMOB XMMHUUYECKUX
JJIEMEHTOB W TMEPUOJUYECKMM H3MEHEHHEM CBOMCTB XMMHMUYECKHUX DJJIEMEHTOB U HUX
COEMHEHHI B COOTBETCTBUU C MOJ0KeHUEM [leproinueckoi CUCTEMBI.

OK 01

Tema 1.2.
[Tepronnuecknii 3aK0H
u Tadmmna J1.1.
MenneneeBa

[Tepuonnueckas cucrema xumuueckux 3iaeMeHToB .M. Menneneesa. ®uznueckuii
cmbici [lepuoanueckoro 3akona JI.M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECTB B
COOTBETCTBHHU C ITOJIOKEHUEM XMMHUUYECKOI0 dyieMeHTa B [leproanueckont cucreme.

MupoBo33peHueckoe U HaydyHoe 3HaueHue llepuoaunueckoro 3akona /(.. Menneneesa.
[Ipornoss! I.M1. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

IIpakTnuyeckne 3ansrus Ne2

Pemienue nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUI HA XapaKTEPU3ALUIO
XAMUYECKHX DJIEMEHTOB «MeTalindeckue / HeMeTalJINYeCKHE CBOMCTBA,
AJIEKTPOOTPULATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBUHU € UX JJIEKTPOHHBIM
CTPOECHUEM U MOJIOKEHUEM B IEPUOAUYECKON CUCTEME XUMHYECKUX AeMeHToB J[. 1.
MenpaeneeBa

OK 01
OK 02
OK 09
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Pa3nen 2. Xumnueckue peakimuu

10

Tema 2.1. Tumsl
XUMHYECKHUX PEAKLIHI

Knaccudukanms 1 TUITBI XMMHUYECKUX PEAKIUi C y4aCTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBiieHre ypaBHEHUH PEakIuii COSAMHECHUS, Pa3I0KEHNUs, 3aMEIICHUs, OOMEHa, B T.4.
peaKIyii TOPeHHS, OKUCIICHUSI-BOCCTAHOBIJICHHUSI.

ypaBHeHI/IH OKHCIICHHSI-BoccTaHOBJIeHUS. CTereHb okuciaeHus. OKUCIUTENb U
BoccTaHoBUTENb. COCTaBIICHUE U YpaBHHUBAHUC OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX
peaKuHﬁ MECTOJOM DJICKTPOHHOI'O 6ananca. OKHCINTEILHO-BOCCTAHOBUTEILHBIE peaKuuu
B IIpHUPOAC, MPONU3BOACTBCHHBIX NPOHCCCAX U KXKU3HCACATCIbHOCTH OPraHu3MoOB

IMpakTuyeckue 3ansaTus Ne3

KonunuecTBeHHbIe OTHOIIEHUS B XUMHUHU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U
PAaCUYCTEhI 10 YPABHCHUAM XUMHUYCCKUX peaKuHﬁ. Moib Kak CANMHHIIA KOJINYECTBA BCIIIECTBA.
Momnsipaast macca. 3aKOHbI COXPAaHEHHUsI MacChl U dHEPruM. 3akoH ABorajapo. MossipHbIT
0o0beM razoB. OTHOCUTENbHAS TUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHHUSIM XMMHUYECKHX
peaKkuuil ¢ UCIOJIb30BAHUEM MacChl, 00beMa (HOpMasbHbIE YCIIOBUS) T'a30B, KOJIUYECTBA
BElIECTBA

OK 01

Tema 2.2.
DIEKTPOIUTHUECKAS
JUCCOLIMAIMS U MIOHHBIN
oOMeH

Teopust snexkTponuTHueckor aucconuanuu. WoHBL. DJIEKTPOIUTHI, HEIIEKTPOIMUTHI.
Peakiiun nonHoro oomena. CoctaBieHHe peakluii HOHHOIO OOMEHa IyTeM COCTaBJIECHHUs
UX MOJIHBIX M COKPAILlEHHBIX HOHHBIX YpaBHEHUN. KMCIOTHO-OCHOBHBIE peakiuu. 3aaHus
Ha COCTAaBJICHUE MOHHBIX PEaKIUi

JlabopaTopHuble 3ansaTus Nel

JlaGopatopHas paboTa “THIbI XUMUYECKHX PeaKIvi”.

Hccnenoanue TUNIOB (IO COCTAaBY U KOJIMYECTBY UCXOHBIX U OOPA3yIOLINXCsl BELECTB) U
NPU3HAKOB XUMHUYECKUX peakuuid. [IpoBeneHne peakuuit HOHHOro 0OMeHa, OIpe/esieHIe
CpeJibl BOAHBIX PACTBOPOB. 3aJaHUsI Ha COCTABJICHNE MOHHBIX pPEeaKIUii

OK 01
OK 04

Pa3nen 3. CTpoeHne 1 CBOICTBA HEOPraHUYECKUX BElIECTB

14

Tema 3.1
Knaccudukanus,
HOMEHKJIaTypa |
CTpOeHue
HEOPraHU4YECKUX

[Ipenmer Heoprannueckoi xumuu. Kinaccudukanus Heoprauuueckux emiecTs. [Ipocteie
U CIIOKHBIE BemiecTBa. OCHOBHBIE KJIACChl CII0KHBIX BEIIECTB (OKCHIbI, THIPOKCHUIBI,
KHCIIOTHI, COJIN). B3anMOCBS3b HEOpPraHMYECKHUX BEIIECTB. ATperaTHble COCTOSHUS
BEIIECTBA.

OK 01
OK 02
OK 09
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BCIICCTB

Kpucrammuueckue u amopdHble BemecTBa. THUITBI KPUCTAUTMIECKUX PEIIETOK (aTOMHAs,
MOJIEKYJISIpHAsi, HOHHAsl, METaJUITMYecKast). 3aBUCUMOCTb (PU3UYECKUX CBOMCTB BEIIECTBA
OT TUIIa KPUCTAJUINYECKON PEIIETKH. 3aBUCUMOCTh XUMHUYECKON aKTUBHOCTH BEILIECTB OT
BUJIa XUMUYECKOH CBSI3U U TUIA KpUCTAUINYECKOH pemeTku. [Ipuunnsl MHOrooopasus
BELICCTB

IpakTuyeckue 3ansaTusi Ne4

Homenknarypa HeoOpraHMuecKrx BEIIECTB: Ha3BaHUE BELIECTBA UCXOJIS U3 UX
XUMUYECKOH (pOPMYJIbI MIIM COCTABICHHE XUMUYECKOH (hOpMYIIbl HCXO/IS U3 HA3BaHUS
BeniecTBa 1o mexxayHapoanoil (MIOITAK) win TpuBHaabHOW HOMEHKIIATYPE.

Pemenne npakTuueckux 3aJaHMi MO KiaccU(MKALUMM, HOMEHKIATYpe M XUMHYECKUM
(dbopMynaM HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (YrapHbIi ra3, yriIeKHCIbli ras,
aMMMaK, ramieHas U3BeCTb, HErallleHas U3BECTb, IUThEBAs COAA U JAPYIHX): Ha3blBaTh U
COCTABIIATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACIATh MPHUHAICKHOCTD K KIIACCy.
Hcrounuku xumudeckoi nHdopmaiuu (cpeacTs MaccoBoil nHpopmanuu, cetb MIHTepHeT
u npyrue). [lorck napopmanuy Mo Ha3BaHUAM, UACHTUPHUKATOPAM, CTPYKTYPHBIM

dbopmynam

Tema 3.2. dusuko-
XHUMHUYECKHE CBOHCTBA
HGOPFaHI/I‘-IGCKI/IX
BEILIECTB

Mertannsl. O6uue ¢puznueckue 1 XMMHUYeCKHe CBOMCTBA MeTayIoB. CiocOoObI MOTyUYEeHHUS.
3HaueHUE METAJJIOB M HEMETAUIOB B IPHUPOAE M JKU3HEAEATEIBHOCTH YEIOBEKa U
opranu3moB. Koppo3usi MeTaiioB: BUABI KOPPO3UH, CIIOCOOBI 3alIUThl METANIOB OT
KOppO3uu

Hemeranmnel. O6mme Qusnueckre W XUMHYECKHE CBOMCTBA HEMETAUIOB. THIHYHBIC
cBoiictBa HemetauioB |V— VII rpynn. Knaccudukanus 1 HOMEHKIAaTypa COEIUHEHUI
HemeTaioB. KpyroBopoTel GMOr€HHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUECKUE CBOICTBA OCHOBHBIX KJIaCCOB HEOPTaHUUECKUX BEIIECTB (OKCHIOB,
TUAPOKCUIOB, KUCIIOT, COJied U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHHUHN CBOMCTB IMPOCTHIX
BEIIECTB, BOJOPOJHBIX COEMHEHNM, BHICIINX OKCHJIOB M THAPOKCUIOB

IIpakTHyeckue 3anaTus NeS

CocraBiieHHE YpaBHEHMI XUMHYECKMX PpEAaKIHUH C y4acTUEM IPOCTBIX M CIOYKHBIX
HEOPraHWYECKHUX BEUIECTB: METAJUIOB M HEMETAIUIOB; OKCHJIOB METAJJIOB, HEMETAJLUIOB U
aM(QOTEpHBIX DJIEMEHTOB, HEOPraHWYECKMX KHUCJIOT, OCHOBaHMA U aM(OTEpHBIX
TUAPOKCHJIOB; HEOPTAaHUUYECKHUX COJIEH, XapaKTepU3YIOIINX UX CBOWMCTBA.

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB,
MOJTy4eHHE U Oe30I1aCHOE MCIIOJIb30BaHNE BAKHEUIINX HEOPTaHUYECKUX BEILECTB B ObITY
U IIPAKTUYECKOM IEATEIILHOCTH YEJI0BEKa

OK 01
OK 02
OK 09
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Pa3znen 4. CTpOCHHe H CBOMCTBA OpPraHnveCKux BemeCcrB

24

Tema 4.1.
Knaccuduxarnms,
CTPOCHUE U
HOMECHKJIaTypa
OpPraHUYeCKUX BEIICCTB

[TosiBneHue u pa3BUTHE OpraHUYECKON XUMHHM Kak Hayku. [IpenMer opranuyeckoit
XUMUU. MecTo 1 3HaueHHe OPraHMYeCKOM XUMHUHU B CHCTEME €CTECTBEHHBIX HAYK.
XUMUYECKOE CTPOCHHE KaK MOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIAaCHO UX
BaJIGHTHOCTU. OCHOBHBIE TMOJOKEHUS TEOPHUH XUMUUYECKOrO0 CTPOCHHUSI OPraHUYECKUX
coenuHeHuii  A.M. bByriepoBa. VYriiepoaHbId  CKElET OpPraHUYEeCKOM  MOJICKYJIB.
3aBUCHMOCTh CBOMCTB BELIECTB OT XUMHUYECKOrO CTpOEHUs Mosiekynl. M3omepus u
H30MEpBHIL.

[lonatne o QynkuuonanbHOM rpymme. Pamgukan. [lpuHnmner  kiraccupuKaum
OpPraHUYECKUX COeIMHEHUN. MexXlyHapoHasi HOMEHKJIATypa ¥ IPUHLIMIIBI HOMEHKJIATYPBI
opraHuyeckux coenrHeHuil. [lonsTre 00 a30TcoAEpKAIIUX COEAUHEHUAX, OMOIOTUYECKU
aKTHBHBIX BellecTBax (yriaeBojax, >KUpax, OeiakaXx M Jp.), BbICOKOMOJIEKYJISPHBIX
COeIMHEHUSIX (MOHOMED, NOJUMEDP, CTPYKTYPHOE 3BEHO)

OK 01
OK 02

OK 04
OK 09

Tema 4.2. CBolicTBa
OpPTraHUIeCKUX
COeqUHEHNN

@DU3MKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCIUMHEHUH  OTAENbHBIX KJIACCOB
(ocobeHHOCTH Ki1accu(UKaMK 1 HOMEHKJIATYpbl BHYTPU Kjlacca; TOMOJIOTHYECKUM psll U
obmas gopmyna; uzoMepus; (pusnyeckre CBOWCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI
MIOJTyYEeHHUS):

— TpelieNbHbIe YIIIeBOAOPO/bl (ajlkaHbl M LMKIOATKaHBI). 'opeHre MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHUKOB Te€IUIa B IPOMBIIIJIEHHOCTH M ObITy. CBOICTBAa NPUPOIHBIX
YIIIEBOJOPOAOB, HAX0XKICHHUE B IPUPOJIE U IPUMEHEHUE aJIKaHOB;

— HemnpezenbHble (aJKEHbl, aJKWHbI M aJIkaJMeHbl) U apOMaTHYECKHE YIJIEBOIOPOJIBI.
I'openue aneTniieHa Kak KICTOYHUK BBICOKOTEMIIEPATYPHOIO INIAMEHHU JJI CBAPKU U PE3KHU
METAJUIOB

— KHCJIOPOJICO/IEPIKAIUE COeTUHEHUS (CTUPTHI U (EeHOJIbI, KApOOHOBBIE KUCIOTHI U 3(UPBHI,
albACTUIIBI U KETOHBI, XUPBI, yriaeBoibl). IIpakTuueckoe MpUMEHEHUE STUICHTIUKOJIS,
rmrepuna, ¢enona. [Ipumenenue dopmanbaerua, aneTaibAeTnia, YKCYCHOU KHCIIOTHI.
Mpbuta Kak oMU BBICIIMX KapOOHOBBIX KUCIOT. MOTOIIHE CBOMCTBA MbLTa

— a30Tco/IeprKale COeTMHEHUS (aMUHBI 1 aMMHOKUCIIOTHI, Oenkn). BricokoMoneKysipHbIe
COCMHEHHUs (CHHTETHYEeCKHEe M  OHOJOrMYECKH-aKTHBHbIE). MOHOMEp, MOIUMED,
CTPYKTypHOE 3BeHO. [lommmepusanus >THI€Ha Kak OCHOBHOE HAIpPABJICHHE €ro
VICII0JIb30BaHUS.

I'eneTnueckas cBA3b MCXKAY KJIaCCaMH OPraHUYCCKHX CoeI[I/IHeHI/Iﬁ aJIbACTUABI U KETOHBI,
AMHWHBI U aMUHOKHUCJIOTBI, BLICOKOMOJICKYJIAPHBIC COCANHCHUS.
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OK 01
OK 02
OK 04
OK 09




CocraBieHue cxeM peakuui (B TOM YHCII€ IO MPEAJIOKEHHBIM LIETI0YKaM IpEeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPIraHNYECKUX COSMHEHUH OTAEIbHBIX KJIACCOB,
CIOCOObI MX MOJYYEHHsS] M Ha3BaHUE OPraHMYECKUX COEAMHEHUN IO TPUBUAIBHOM WIIU
MEXYHapOJAHOM CHCTEMAaTHUECKOM HOMEHKJIIAType.

[Tony4yeHnue sTuiIeHa U U3yYEHHUE €ro CBOMCTB. MojenupoBaHue MOJNEKYI M XUMHYECKUX
IPEBpALCHUH HAa IPUMEPE ITaHa, STUICHA, aleTUIICHA U JIp.

Tema 4.3.
Nnerrudukarms
OpPTaHHYECKUX BEIICCTB,
HX 3HAYE€HHE U
IPUMEHEHNE B OBITOBOM
Y TIPOU3BOACTBEHHOM
JIeSTEeIIbHOCTH YeI0OBEKa

buooprannueckue coeauHeHus. IlpuMeHeHne W OHMOJIOTMYECKas pOJIb YIJICBOJOB.
OxucleHre yIiIeBOI0B — UCTOYHUK SHEPTUU JKUBBIX OpraHu3MoB. O0IacTu mpuMEHEHUS
aMHHOKHUCIIOT. [IpeBpaiieHus OEIKOB NHINUM B OpraHu3Me. buosiornveckue (GyHKIUU
OenkoB. buonormdeckne QyHKOWH >KHPOB. Poib OpraHMYeCcKOW XUMHH B PEIICHUU
po0JieM MUIIEBON 0€30IaCHOCTH

Ponp opranuueckoii XMMHUHM B PEHICHWH MPOOJIEM HSHEPreTHYEecKOi Oe30MmacHOCTH, B
pPa3sBUTHM MEAMLIMHBIL, CO3JaHMM HOBBIX MAaTEpUAIOB, HOBBIX MCTOYHUKOB SHEPrUU
(aspTEpHATHBHBIE HCTOYHHUKH 3HEPTUN).

OnacHOCTp BO3JCHCTBHS HAa JKUBBIE OPraHW3Mbl OPraHUYECKUX BEIIECTB OTIEIbHBIX
KJIacCOB  (YIJIEBOJOPOABI, CHUPTHI, (EHOJBI, XJIOPOPraHUYECKHE  IPOU3BOJHBIE,
albJETUABl M JIp.), CMBICI IIOKa3aTelss IMpeesbHO

JOITYCTUMOW KOHIEHTPAlMU

OK 01
OK 02
OK 04
OK 09

Pa3znen 5. Kunernueckue u TEPMOAUHAMHUYECCKUE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHUYECCKHUX peaKHI/lﬁ

Tema 5.1. CxkopocTb
XUMUYECKHUX PEAKLIAMN.
XHMHYECKOE PABHOBECUE

CKOpOCTh peakiiy, ee 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOABI PEArHPYIOLINX
BEILIECTB, KOHIEHTPALMU PEarupyOIINX BEIECTB, TEMIIEPATYPHI U IIJIOIIAIN PEAKIIMOHHON
noBepxHOCTU. TemsoBble 3(PPEKThl XMMUYECKUX pEaKUUi. DK30- U IHAOTEPMHUECKUE,
peaxkuuu.

O6parumocTh peaknuii. XUMHYECKOE PABHOBECHE M €r0 CMEIICHHE I10J] JCUCTBHEM
pa3nuuHbIX (aKTOpOB (KOHIEHTpAIMsl PEareHTOB WU TMPOIYKTOB PEaKINH, JaBIICHUE,
TeMIIepaTypa) AJisi CO3aHuUs ONMTUMAIIbHBIX YCIIOBUM MPOTEKAHUS XUMHUYECKUX MTPOIIECCOB.
[Tpunmun Jle-Ilarense

OK 01
OK 02
OK 09
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IIpakTnyeckue 3ansiTus Ne6

Pemienne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHMi Ha aHaiu3 (DaKTOpOB, BIUSIOIIMX Ha
U3MEHEHUE CKOPOCTM XHMMHMYECKOM peakuuH, B T.4. C DO3ULUHA IKOJIOTMYECKU
11€J1eCO00pa3HOro MOBEJIEHUs. B ObITY M TPYIOBOM AEATENbHOCTH B LEISIX COXPAaHEHMS
CBOETO 3/I0POBbS U OKPYKAKOLIEN TPUPOIHOM CPEIBL.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX 3aJaHUK HAa npuMeHeHue npunnuna Jle-Illarense
JUIsL HAXOXKJICHMs HAIIPABICHUs CMELICHUS PABHOBECUS XMMHMYECKOW pPEakLMM U aHAJIN3
(akTOpOB, BIMUAIOIMX Ha CMEIIEHUE XUMHUYECKOTO PABHOBECHS

Pa3nen 6. PacTtBopbl

Tema 6.1.
ITonsiTue o pactBopax

PactBopenue kak ¢puznko-xumuueckuit nporecc. PactBopsl. CriocoObl IPUTOTOBICHUS
pactBopoB. PacTBoprMOCTh. MaccoBast 10715l paCTBOPEHHOTO BELIECTBA.

CMBICT TTOKa3aTens MpeacjIbHO HOHYCTHMOﬁ KOHIOCHTpAIKWU U €I'0 UCITIO0JIb30BAHHUC B OLICHKC
SKOJIOTHYECKOM 0S30IacHOCTH.

HpaBI/IJ'Ia 3KOJOIrH4YC€CKH uenecoo6pa3Hor0 IIOBCACHU B 6BITy u TPYHOBOﬁ ACATCIIbHOCTH B

LENSIX COXPaHEHHs CBOEro 3[0pOBbS U OKpY)KAIOIIEH HPHUPOAHON Cpelbl; ONacHOCTh
BO3/JCICTBHS HA JKUBbIE OPraHU3MBbI OIIPEICIICHHBIX BELIECTB.

OK 01
OK 02
OK 07
OK 09

Pa3nes 7. Xumus B ObITY M IPOU3BOJACTBEHHOM 1eSITeIbHOCTH YeJIOBEKa

Tema 7.1. Xumus B ObITY
Y TIPOM3BOCTBEHHOMN
NESITeIbHOCTH YeI0BEKa

Hogeitmme qoCTH’eHNs] XMMUYECKOM HAYKU U XUMUYECKOW TEXHOJIOTHU. Posib XMuu B

obecnieueHUH 3KOJ'IOFI/I‘ICCKOI\/'I, 3HepFeTquCKOﬁ U MHUIIEBOMN 6630HaCHOCTI/I, pa3BuUTHU
MCIHIIMHBI.

HpaBI/ma MOMCKAa M aHaIM3a XUMHYECKOM I/IH(I)OpMaLII/II/I U3 pa3JIMYHBbIX HCTOYHHUKOB

(Hay4Has ¥ y4yeOHO-Hay4YHasl JJUTEPaTypa, CPEACTBA MACCOBON MH(MOPMAIIUH, CETh
WuTepHer).

[Touck n aHaIU3 KEMCOB O MPUMEHEHUN XMMHUYECKUX BEIIECTB U TEXHOJIIOTUNA C YYETOM
Oymay1iei npodeccuoHANBHON ASSITETFHOCTH IO TEMaM: BAXKHEHUIITUE CTPOUTETILHBIC
MaTepHaibl, KOHCTPYKIIMOHHbIE MATEpHAJIbl, KPACKH, CTEKIIO, KEpAMHKA, MATEpHAIIbI JJIs
AJIEKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTUJIBHBIE BOJIOKHA, ICTOYHUKH dHEPTUH,
OpraHWYECKHUE U MUHEpaIbHBIC YI0OPEHUS, JICKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.

OK 01
OK 02
OK 04
OK 07
OK 09

IIpomMe:kyTouyHast aTTecTanMs MO0 AMCHMILINHE (3a4eT)

Bcero

78
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3. YCJIOBHUS PEAJIM3ALUA ITPOI'PAMMBI JUCHUIIJINHBI

3.1. TpeGoBaHUsI K MUHUMAJIbHOMY MATEPHAJILHO-TEXHHYECKOMY 00ecreuyeHnIo
Peanuzanus yueOHOM NUCHUIUIMHBI OOecIieueHa:
1.KaGuHeT 3K0IOTHUECKUX OCHOB IMPUPO/IOTIOIB30BAHUS
Crenyanu3upoBaHHas MeOeb:

Cron (yuuTesnbCcKuit)

Ct07 (KOMIIBIOTEPHBIH )

Crynps

Kpecno (kommbroTepHoOe)

Jlocka MenoBas

[Mxad

NudopmaninoHHbIEe CTCHTBI
TexHnuueckue cpeacTBa 00y4eHHUs !
[IK (cuctemHbIit 60K, MOHUTOP)
MynsTuMeana MPOEKTOP

OKpaH

OmneparmonHas cucteMa «Astra-Linux SE»
Oducuerii mpoaykt «Liber office»

MeTtoanueckoe obecneueHueE:
MeTtoanyeckue YKa3zaHUs 110 BBIITOJIHCHUIO ITPAKTUYICCKUX 3aHATHH 110 JUCIUTIIINHE «XUMUS)

ITomemienue obecriedeHO A0CTYnmoM K ceTh «VHTepHeT» U 3JIeKTPOHHOH HH(OpMaIMOHHO-
oOpa3oBaTenbHOU cpeae PUHAHCOBOTO YHHBEPCHUTETA.

2. Ilomemenue sl caMOCTOSITENIBHON paboThl: buOnmoTeka, YMTaNbHBIA 3all C BBIXOJAOM B
HNHuTtepHer

CroenuanusupoBaHHas MeOenb:

Cron xadenpa — 3 mir.

KaranoxHbi sk — 1 mit.

kad nas ynTaTenbekux GopMysipoB — 3 HIT.

Butpuna nns kaur — 3 mr.

Cron yueHudeckuii — 24 mir.

Kpecno xomnbrorepHoe — 2 mr.

Cryn - 48 .

Cron 3proHOMHUYHBIN ¢ TyMOOH — 1 mT.

Hlkad m1st TOKYMEHTOB — 3 IIIT.

TexHuueckue cpesicTBa 00y4eHus:

[lepconanbHble KOMIBIOTEPHI— 18 MIT.

[lepeueHp TUIIEH3MOHHOTO TPOrPAMMHOT0 00eCIeUeHUs:
1) AutuBupycHas 3ammura Kaspersky Endpoint Security
2) Astra Linux, Libre Office

3) CIIC «I"apaHT»

[Tomemienne U1 cCaMOCTOATENFHON pabOTHI 00YJAIOMINXCS OCHALIEHO KOMITBIOTEPHOI TEXHUKOH ¢
BO3MOKHOCTBIO MOJKIIIOUEHHUS K WH(POPMAIIMOHHO-TEJIEKOMMYHUKAaMOHHOW ceTu "UHTepHeT" n
o0ecre4eHo  JIOCTYIIOM B 3JIEKTPOHHYIO  HMH(QOPMAIMOHHO-O00pa30BaTENbHYI0  Cpeny
OuHYyHUBEPCUTETA.

3.2. NudopmanuoHHoe obecnevyeHne 00yyeHus

OcCHOBHBbIC HCTOYHUKH:
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4. KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHUSA
TACIATITAHBI

KoHTpob 1 o11eHKa pe3ysIbTaTOB 00yUeHHs OCYILIECTBISETCA IPENOAaBaTEeNIEM B ITpoLecce
IPOBEICHUS NPAKTUYECKUX 3aHATHMH M J1a0OpaTOpHbIX paboOT, TECTUPOBAHUA, a TaKXKe
BBITNIOJHEHUS 00y4aroIMMUCS UHIUBUYAIbHBIX 3aJaHUH, IPOEKTOB, UCCIIEI0BaHUN. Pe3ynpTaTsl
00y4YeHHSI ONPEIEIISIOT, YTO 00yYaroImuecs JOJDKHBI 3HaTh, TOHUMATh M JIEMOHCTPUPOBAThH MO
3aBEPLICHUH U3YUYEHUS IUCLHUIUIMHBI.

Jis popmMupoBaHUs, KOHTPOJIS U OLEHKH Pe3yIbTaTOB OCBOCHMS yU4EOHOW AMCUUIIIMHBI
UCIIOJIb3YEeTCsl CUCTEMA OLIEHOYHBIX MEPOIPUATHI, MpeCTaBIIsAoIast COO0M KOMIUIEKC y4eOHbIX
MEpOTPHUATHIA, COTJIACOBAHHBIX C pe3yiabTaTaMu OOydeHHUs M C(HOPMYIHPOBAHHBIX C yYETOM
OI'OC COO (npeametHsbie pe3ynbraThl o qucuuiuiae) 1 I'OC CIIO.

Oo6mas/mpodeccuoHabHAS Paznen/Tema Tum OlIEHOYHBIX MEPOTPHUITHIA
KOMITCTCHITUS
OK 01. Beibupars criocoost | P 1 Temsr 1.1, 1.2 VYerunit onpoc TectupoBanue,
perIcHus 3amauy | P2 Temer 2.1, 2.2 Pemenne 3amau. Ilpaktuueckue
npodeccuoHaIbHOM P 3 Tems1 3.1, 3.2, 3.3 paloThI. JlaGoparopHsble
NEeATEILHOCTH P4 Tems14.1,4.2,4.3 paboThL. Pa3HoypoBHEBbIE
MPUMEHUTEIBHO K P5Temab.1 3aaHus.
Pa3InYHBIM KOHTCKCTAM. P 6 Tems1 6.1, 6.2 BeimoiHeHe KOHTPOJIBHOTO
P7 TECTa.
OK 02. Hcnone3oBars | P 1, Temsr 1.2 [TpakTuueckue paboTHI.
COBPEMECHHBIC cpeacrea | P 3, Temsr 3.1., 3.2, 3.3 KonTponbHbie paboThLI.
ITOMCKA, aHam3a u | P4, Temrs1 4.2, 4.3 PasnoypoBHeBbIE 3a1aHUS.
UHTEPIPETALNH P5Tema 5.1 Keiic-3aganus. Pemenue 3amad.
UH(pOpMALIUU U P 6 Temsi 6.1, 6.2 XapaKTepuCTUKA BEILECTB.
nH(OPMaIMOHHBIE P7 BeimonHenne KOHTPOJILHOTO
TEXHOJIOTUH IS TecTa
BBITIOJTHCHMS 32/1a4
npodecCUOHAILHON
JIESITCIIBHOCTH;
OK 04. DddexruBao | P 2, Tema 2.2 [TpakTHKO-OpUEHTHPOBAHHBIE
B3aMOJEHCTBOBATh u | P3Tema3.3 3aJaHus, n1abopaTopHEIE
pabortats B koyutektiBe u | P4, Temsr 4.2, 4.3 paloThI, Kelc-3a1aHus
KOMaH/Ie P 6 Tema 6.2
P7
OK 07. CopneiicrBoBath | P 6 Tema 6.1 [IpakTHKO-OpUEHTUPOBAHHbBIE
COXpaHEHHI0 OKpyxkaromeit | P 7 3a1aHusl. Ketic-3ananus.
cpenpl, MogenupoBaH#ie TPOIECCOB B
pecypcocOepeReHuto, OKpY’Kalollel cpejie Ha OCHOBE
NPUMEHATh  3HAHUS 00 M3y4EeHHOTO MaTepHaa.
W3MEHEHUU KJIMMaTa,
IPUHLUIBL  OepexXIIMBOTO
MIPOU3BO/JICTBA,
3¢ (PEeKTUBHO 1EHCTBOBATH B
Ype3BBIYANHBIX CUTYAIIHSIX
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OK 09. [Tons30BaTbCs
npodeccnoHaTbHOM
JIOKyMEHTalMEen Ha
rOCy/IapCTBEHHOM U
WHOCTPAaHHOM
SI3BIKaX.

P1, Temsr 1.2

P 3, Temsr 3.1., 3.2, 3.3
P4, Temrsr 4.2, 4.3
P5Temab.1l

P 6 Temr 6.1, 6.2

P7

[TpakTdeckue paboTHI.
KontposnbHbIe paboTHI.
PaznoypoBHeBbI€ 3a1aHUSI.
Keiic-3ananus. Pemenue 3anau.
XapakTepHucTuKa BEILIECTB.
Boinonnenue KOHTPOJIBHOTO
TecTa
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