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. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI JUCITATLIAHBI

1.1 MecTo AucUMILVIMHBI 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 THCHMILINHBI:
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 yacTu Tpy10BOro BoCiuTaHus: - BJIQAECTh 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, CTEIICHb

BBITIOJHATD TaKYI0 ACATCIBbHOCTD,

- HMHTEpeC K pasnuuHbM chepam
npodecCHOHATBLHOMN 1eATENbHOCTH,
Osjagenune YHUBepPCAIbHbIMH
y4eOHbIMU NM03HABaTEJILHBIMU
NeHCTBUAMMU:

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

aKTyaJIu3upOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIIMBATh CYIIECTBEHHBIN
HpI/ISHaK NnIn OCHOBAaHUA JJIA
CpaBHEHHSI, KJ1accupuKaluu u
00001IeHNS;

- ONpeneisITh UEeNH JAeATeIbHOCTH,
3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKEHUS;

- BBISIBJIATH 3aKOHOMepHOCTI/I 158
MPOTUBOPEUYUS B  PaccCMaTPUBAEMBIX
SIBJICHUSAX

- BHOCUTb KOPPCKTHUBLI B ACATCIIbHOCTD,
OLCHUBATb COOTBETCTBUC PE3YJIbTATOB

OKHUCJIEHUS, XUMUYECKasi CBSI3b, MOJb,
MOJISIpHAs Macca, MOJISIPHBIM 00BbeM,
YIJIEPOAHBIN CKeNleT, (YHKIMOHAIbHAs
rpymnna, pagukai, U30MepHs, U30MEpBI,

FOMOJIOTMUECKUHA  psil,  TOMOJIOTH,
YTJIEBOAOPOBI, KHCIIOpOJI- "
a30TCcozepIKaIlue COEIMHEHUS,
OMOJIOTUYECKM  aKTHBHBIE  BEIECTBA
(yrneBoapl, XHUpbI, O€NKH), MOHOMED,
HOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COETMHEHUS,
KpUCTAJJIMYeCKasl ~ pelleTKa,  THIIbI
XUMHUYECKUX peaKkUuil (OKMCIUTEIbHO-
BOCCT@HOBUTEJbHBIE, 9K30-U
SHAOTEPMHUUYECKUE, DPEAKIUM HOHHOTO
oOMeHa),  pacTBOp,  3JEKTPOJMTHI,
HEVIEKTPOJIUTBI,  AJIEKTPOJINTHYECKAs
JMCCOLUALuS, OKHCITUTETb,
BOCCTAHOBUTEbD, CKOpPOCTh
XUMHUYECKON  peakluu, XUMHYECKOe

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

LEJIIM, OLEHMBATh PMCKM IOCHEeACTBUM | BemecTB  A.M. bByrtnepoBa, Teopus
JESITENBHOCTH; ANEKTPOIIUTUYECKOM JUCCOLMAINH,
- Ppa3BUBaTh KPEATUBHOE MBIIUICHUE | IEPUOTUUCCKUI 3aKOH JN.
MIPH PEIICHUH KU3HEHHBIX MPOOIeM Menpeneena, 3aKOH COXpaHEHUs
0) 0a30BbBIE HCCIIeI0BATEILCKHE | MAacChl), 3aKOHOMEPHOCTH,
HAefcTBUA: CUMBOJIMYECKU I A3BIK XUMUH,
- BJaJeTh  HaBBIKAMH  Y4eOHO- | (haKTOJIOTHYECKHUE CBEJICHUS 0




HCCIIEIOBATENIbCKOM M MPOEKTHOMU
JACATCIIbPHOCTH, HaBBIKaAMH 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, IPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSIX;

- 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 KUCIIOJIb30BAHUU
BAKHEUIITNX HCOPraHMYECKUX u

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

- yMeTb  BBIABIATH  XAPaKTEPHBIE
IIPU3HAKA W B3aUMOCBS3b H3Y4YEHHBIX
IIOHATHH, [IPUMEHSATH
COOTBETCTBYIOIIINE HIOHSTHS pu
OIIMCaHUU  CTPOCHHUS U  CBOWCTB
HEOPraHWYECKUX M OPraHUYECKUX

BCIICCTB U UX npeBpaLueHHﬁ; BBIABJIATH
B3aMMOCBSI3b XHMHYECKMX 3HAHUM C

MMOHATHAMHA n MPEACTABICHUSAMHU
IPYrux €CTECTBEHHOHAYYHBIX
IIPEAMETOB,;

- YMEThb HCHOJIb30BATh HAMMEHOBAaHUs
XUMHYECKHX COCTUHEHHH
MEXIYHApOIHOIO Coro3a

TEOPETHUYECKON U MPUKIATHON XUMHUHU U
TPUBHAJIbHBIE HAa3BaHUS BaKHEUIINX
BEIIECTB (3TUJICH, alleTHJICH, TJIUIEPHUH,
¢denon,  dopmanbaerua,  yKCycHas
KUACJIOTa,  TJMIWH, yrapHeld  Tas,
YIJIEKUCIBIH Ta3, aMMuak, TralleHas
W3BECTh, HETAIlICHasi H3BECTh, TUTHEBAS
coJla U JPYrHX), COCTaBIATH (HOPMYJIbI
HEOPTaHMYECKUX W  OPraHMYECKUX
BEIIECTB,  YPaBHEHUS  XUMHMUYECKHUX
peakmmii, OOBSCHATH WX  CMBICI,
HOATBEPXK1aTh XapaKkTepHbIe
XAMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOLIUMH  3KCIIEPUMEHTaMHU
W 3alHUCSIMU YPaBHEHUH XHUMHYECKHX

peaKLnii;

- YMETh yCTaHaBJIMBATh
HpI/IHa}IJ'Ie)KHOCTI) I/ISy‘-IeHHBIX
HEOPraHWYECKUX WU  OPraHUYECKHUX

BCIICCTB K ONPEACICHHBIM KilacCaM U

rpymnmnam COEMHEHUH,
XapakTepu3oBaTb WX  COCTaB W
BAOKHEHIINE  CBOMCTBA;  ONPEIENSATH
BUJIBI XUMHUYIECKUX cBsizeit

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

- chopMUpOBATh TPEICTABICHUS: O
XUMHAYECKOH COCTAaBJIAIOIIEH
€CTECTBEHHOHAy4YHOU KapTHUHBI MUpA,
poJIM XWMHUU B TIO3HAHUHU SIBIICHUU
pUPOJbI, B GOPMUPOBAHUN MBIIUICHUS




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

MPAKTUYECKUX 3a7a4 M SKOJIOTHYECKH
00OCHOBAHHOTO OTHOIICHUSI K CBOEMY
3II0POBBIO U IPUPOAHOIL Cpeie;

- yMeTh MPOBOJIUTH PACYEThI II0
XUMHYECKUM (popMyrnaM U ypaBHEHHSIM
XUMUYECKUX peakuuit C
HCIIOJIb30BaHUEM (DU3MYECKUX BEIHYMH,
XapaKTePU3YIOIIUX BEIIIECTBA C
KOJIMYECTBEHHOW  CTOPOHBI:  MacCHl,
o0beMa (HOpMajbHBIC YCJIOBHSI) Ta30B,
KOJINYECTBA BEIECTBA; HCIOJIH30BAThH
CHCTEMHBIC XMMHUYCCKHE 3HAHUS IS
NPHUHITHS PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CHTYaIlUsX, CBSI3aHHBIX C
BEIIECTBAMH U MX NPHUMEHCHUEM

OK 02.
Hcnonp30BaTh
COBpPEMEHHbBIC
Cpe/CTBa IOUCKa,
aHajau3a u
WHTEPIpETALUN
UHpOpMAaIIU U
UH(POPMAIIMOHHBI
€ TEXHOJIOTHH IS
BBIITOJTHEHUS
3a7a4
npodecCHoHaTbH
Ol IeATeIbHOCTU

B o0nactm neHHOCTHM HAay4YHOIO
MO3HAHMA:

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

OCHOBaHHOTO HAa JUAJIOre KyJIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MECTa B ITOJIMKYJIETYPHOM MHPE;

- COBEpIUCHCTBOBAaHUE S3BIKOBOW U
YUTATEIBCKOM KYJIBTYPBI KaK CPEJICTBA
B3aUMOJCUCTBUSA MEXIY JIOIBMHU H
ITO3HAHUS MUPA;

- OCO3HAaHHWE [IEHHOCTM HAay4HOU
NEeSITEbHOCTH, TOTOBHOCTh
OCYIIECTBIISATh HPOEKTHYIO u
HCCIIEIOBATEIBCKYIO JESITEIHOCTD
WH/IMBUYAJIHO U B TPYIIIIE,
Ogianenne YHUBepPCAIbHBIMH
y4eOHBbIMH NMO3HABATEILHBIMH
ACHUCTBUAMU

B) padora ¢ HH(opMaLueii:

- BJaJeThb HaBbIKAMHM  IOJyYCHHS

nH(pOpMallMd M3 HCTOYHHMKOB Pa3HBIX
TUIIOB, CaMOCTOSATEIIBHO OCYILECTBIIATH

MOKWCK, AaHallu3, CHUCTEMaTH3alUI0 U
MHTEPIPETALHIO uHpOpMAIUU
pa3IYHbIX BUJIOB u bopm
IIPEJCTaBIICHHUS;

- CcOo3/IaBaTh TEKCTHl B Pa3IMYHBIX
dopMaTtax ¢ y4eTOM Ha3HAUYCHUS
uHpOpPMAMKM W IENeBOH ayAWTOPHH,
BbIOMpast ONTUMAJIbHYIO bopmy
IpEAICTAaBICHNS M BU3YAIH3aLUHY;

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

peakuMM Ha albJerujbl, Kpaxmad,
YKCYCHYIO  KHCJIOTY;  JEHaTypauus
OEIKOB NpHU HAarpeBaHUM, IIBETHBIE

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

0e30macCHOCTM  IpU  OOpalleHuu ¢
BEILIECTBAMH 51 1abopaTopHBIM
000pyI0BaHUEM; NIPEACTaBIAT
pe3yNbTaThI XHUMHYECKOTO
JKCnepuMeHTa B (opme  3ammcu

YPaBHEHUH COOTBETCTBYIOIIMX PEAKIUN
u (hopMynupoBaTh BBIBOJBI Ha OCHOBE
3TUX PE3yIbTaTOB;

- YMETb AHAJIU3UPOBATH XUMUUYECKYIO
nH(pOpMaIINIO, MOTY4aeMyl0 U3 pa3HbIX

HCTOYHHUKOB (cpencts MacCcoBOM
nHpopmanuu, cetb UHTEpHET U IpyTrHe);
- BIAAETb OCHOBHBIMH  METOAAMH
Hay4yHOrO  IIO3HAaHUS  BELIECTB U
XUMHUYECKHX sIBJICHUN (HaOnroneHue,
U3MEpEeHue, 9KCIIEPUMEHT,
MOJIETUPOBAHUE);




- OLICHUBATh AOCTOBECPHOCTD,
JJICTUTUMHOCTD I/IH(l)OpMaI_II/II/I, €C
COOTBETCTBUEC IIPAaBOBBIM W MOPAJIbBHO-
9TUYCCKUM HOpMaM,

- HCII0Ib30BaTh Cpe/cTBa
MH()OPMAITMOHHBIX ]
KOMMYHHKAITMOHHBIX ~ TEXHOJOTHH B
peleHIH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c
coOJIroIeHuEM TpeOOBaHUI
OPrOHOMUKH, TEXHUKHA O€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeHus,

MPABOBBIX M JITHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

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

- yMeTh TPOBOJIUTH PACYETHI TI0
XUMHYECKUM (popMyrnaM U ypaBHEHUSM
XUMUYECKUX peakuuit C
HCIOJIb30BaHUEM (DU3MYECKUX BEIHYMH,
XapaKTePU3YIOIIUX BEIIIECTBA C
KOJIMYECTBEHHOW  CTOPOHBI:  MacChl,
o0beMa (HOpMasbHBIC YCIIOBHSI) Ta30B,
KOJIMYEeCTBA BEIECTBA; HCIOIb30BAThH
CHCTEMHBIC XHMHUYCCKHE 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 1e

- TOTOBHOCTh K  CaMOpPa3BUTHIO,
CaMOCTOSATECILHOCTH u
CaMOOMPEIETICHHUIO;

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

KOMMYHHUKATUBHBIMU /IeliCTBUSIMH:

0) coBMeCTHAS 1eATeJIbHOCTD.

- MMOHUMATh u HCIIOJIB30BaTh
MpeUMyIIecTBa KOMaHIHOM u
UHAUBUAYAJIbHON paboThI;

- TOpUHMMATh IEIH  COBMECTHOM
JESITCIIbHOCTH,  OpPraHW30BBIBATH U
KOOpJIMHHUPOBATh JCUCTBUSA IO €€
JIOCTHIKEHHIO: COCTaBIIATh J1aH
JIENCTBUH, paclipeleNsiTh POJIHA C y4ETOM
MHEHUN Y4aCTHUKOB o0cyxnaTh
pe3yNIbTaThl COBMECTHON PabOTHI;

- KOOPJIWHUPOBATH W  BBITIOJHATH
paboTy B  YCIOBHUAX  PEalbHOTO,
BUPTYaJIbHOTO W KOMOHHHPOBAHHOTO
B3aUMO/ICHCTBUS,

- OCYIIECTBIISATH MTO3UTHBHOE
CTpaTernueckoe MOBEICHUE B
pPa3IMYHBIX  CHTYalMsX, IPOSIBIATH
TBOPUECTBO H BOOOpaxkeHHe, OBITh
WHUIMATHBHBIM

OBJiagenue YHHUBEPCAJIbHBIMH
pPeryJsiTUuBHbIMHU AeHCTBUSIMMU:

I') MPUHATHE ce0s M IPYTUX JTIO/Iei:

- MPUHUMATh MOTHUBBI W apPTyMEHTHI

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

peakuuyu Ha aJbAeTuAbl, Kpaxmal,
YKCYCHYIO  KHCIIOTY;  J€HaTypauus
OEeNKOB TpU 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 "Metamel" u "Hemeramnsl") B
COOTBETCTBUU C TPABWIAMH TEXHUKHU

0€30MacHOCTH  IpU  OOpalieHuu ¢
BEIIECTBAMHU u 1a00paTOPHBIM
000pynoBaHUEM; MIPE/ICTaBIISTh
pe3yNbTaThl XUMUYECKOTO
JKCIlepUMeHTa B (opme  3amucu

YPaBHEHUI COOTBETCTBYIOLUX PEAKIIUM
u (QopMyIHpOBaTH BHIBOJBI HAa OCHOBE
ITUX PE3YJIbTAaTOB




JPYTruX oI npu
Pe3yJbTATOB 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 | connanbHON Cpenbl, oco3HaHMe | (YHKIMOHATBHON IPaMOTHOCTH,
3HaHHs 00 rJI00aJIbHOTO XapakTepa | He0OX0UMOM TUIst peIICHUs
M3MCHCHHH 9KOJIOTHYECKHUX TPOOIIEM; MPAKTHYECKUX 3a1ad W DIKOJIOTHYCCKU
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 NEHCTBUH, | MOBeaeHUsT B OBITY U TPYAOBOH
fICHCTBOBATE B OPUHOCALIMX  BpeJd  OKPY)KAIOLIEH | JESITENbHOCTH B LENSIX COXPAaHEHHS
Ype3BbIYATHBIX . .
J— cpene; CBOCTO  30POBbA M OKpYXaiolleH

- yMEHHue IIPOrHO3UPOBATh | IPUPOIHOM Cpenbl; YUUTHIBATH

HeOIaronpusITHbIC 9KOJIOTUYECKHE | OMMACHOCTh BO3JACHCTBUS HAa JKHUBBIC

MOCTIE/ICTBUS MPEINPUHUMAEMBIX | OPraHU3Mbl OIPEAEICHHBIX BEILECTB,

JIEMCTBUM, IPEAOTBPALLATh UX; MOHUMast CMBICI ToKa3aTess

- paclIupeHHEe OmbITa JEATEIbHOCTH | IPEeAeTbHON JIOTTyCTUMOM

HKOJIOTMUECKOM HANPaBICHHOCTH; KOHUEHTpaluu

- OBJIQJICHUE HAaBbIKAMH y4eOHO-

HCCIIEIOBATENILCKOW, MPOEKTHOM U

COLIMAIILHON JESITENIbHOCTH;
OK 09 B oOnmactu 1€HHOCTM  HAy4HOIO | - yMEThb IUIAHUPOBATb U BBINOJIHSATH
[Tonb3oBaTbCs MO3HAHUS: XUMHYECKUN AKCIIEPUMEHT
IpO(ECCHOHANBH | - chOPMUPOBAHHOCTE MHUPOBO33pPEHUS, | (IPEBpAIIEHHs] OPraHMYECKUX BEIIECTB
oi COOTBETCTBYIOILETO COBPEMEHHOMY | IIPY HarpeBaHUM, NOJyUYEHUE STUICHA U
JOKYMCHTAIMEH | ypOBHIO pa3BUTHA HayKH U | U3y4ECHHE €r0 CBOMCTB, Ka4E€CTBEHHBIC
Ha 00I1IeCTBEHHOH MPaKTUKH, | pEaKIMA Ha aJbJerujbl, Kpaxmal,
FOCYNapCTBEHHOM | ocHOBaHHOTO Ha JHANIOTe KYJIbTYD, | YKCYCHYIO  KHCIOTYy;  J€HATypalus
1 MHOCTPAHHOM | crj0cOOCTBYIONIETO OCO3HAHHIO CBOETO | OCMTKOB TPH HAarpeBaHWM, LIBETHBIC

SA3bIKax.

MeCTa B MTOJIMKYJIBTYPHOM MHPE;

- COBEpIUCHCTBOBAaHUE S3BIKOBOW H
YUTATEIBCKOM KYJIBTYPBl Kak CpeacTBa
B3aUMOJCUCTBUSA MEXIY IIOIBMHU U
ITO3HAHUS MUPA;

- OCO3HaHHWE€ ILEHHOCTH HAy4YHOU
eI TCIIBHOCTH, TOTOBHOCTD
OCYILECTBJIATH MIPOEKTHYIO H
HCCIIEIOBATEIIbCKYIO JIeATEIIHHOCTD
WHIUBUIYAIBHO U B TPYIIIIE;
OBsnanenue YHUBEPCAJIbHBIMU
y4eOHBIMU IMO3HABaTEIHLHBIMH
JCHCTBUSAMU:

peakiuu OEIKOB; MPOBOIUTH PEaKITHH
MOHHOTO OOMEHa, OIpeNeNATh 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 TEXHUKU

0€30MacCHOCTH  TpuU  OOpalieHuu ¢
BEIIIECTBAMHU u 71a60paTOPHBIM
000pyI0BaHUEM; MIPEICTABIIATh
PE3yIbTaThI XHUMHYECKOTO
JKCIIEpUMEHTa B (opMe  3ammuce




B) paboTa ¢ nH(pOpMaIIei:

- BJIaACTH HaBbIKaMH MMOJIYy4YCHHA
UHPOPMALIUM W3 HCTOYHHUKOB Pa3HBIX
THUIIOB, CAMOCTOATCIIbHO OCYIICCTBIIATDH

[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
NPE/ICTABICHUS M BU3YaTH3allUH;

- OLCHUBATH AOCTOBCPHOCTD,
JETUTUMHOCT,  WH(pOpMaIu, ee
COOTBCTCTBUC IIPABOBBIM W MOPAJIbHO-
TUYECKUM HOpMaM;

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

KOMMYHHUKAaTHBHBIX u
OpraHu3alMOHHBIX 3aa4y c
co0JIr0IeHNEM TpeOoBaHuUl
HPrOHOMHUKH, TEXHHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHus,

MPAaBOBBIX M AITHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;
- BJIaJICTh HABBIKAMHU PACIIO3HABAHUS U

3aIUTHI uHopMaInH,
MH(POPMAIIMOHHOM 0e30MmacHOCTH
JMYHOCTH;

YpaBHEHUN COOTBETCTBYIOIIUX PEAKIUNA
1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE
ATHX PE3yJbTATOB;

- YMeTh aHAIM3UPOBATH XHUMHUYECKYIO
UH(POPMALIUIO, TIOTYYaeMYI0 U3 Pa3HBIX
HCTOYHUKOB (cpencts MacCOBOM
uHdopmaruu, cetb HTEpHET 1 ApyrHe);
- BIAACTh OCHOBHBIMH  METOJAMH
HAYYHOTO  [O3HAHUS  BEIIECTB U
XUMUYCCKUX SBJICHUN (HAOJIOJEHUE,
U3MEpeHuE, IKCIIEPUMEHT,
MOJIETTUPOBAHKUE);

- yMeThb NPOBOIUTH PACYEThl II0
XUMHUYECKHM (popMysIaM ¥ YpaBHCHHSIM
XUMUYECKUX peakuuit c
UCIIOJIb30BaHUEM (DU3HUYECKUX BEIIMYUH,
XapaKTePU3YIOIIUX BEIIIECTBA C
KOJIMYECTBEHHOW  CTOPOHBI:  MAcCCHlI,
o0bemMa (HOpMallbHbIE YCIIOBHS) Ta30B,
KOJINYECTBA BEIECTBA; HCIOJIH30BAThH
CHCTEMHBIC XHMHUYCCKHE 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

Bup y4e6Hoii padoTsl KosmnuecTBo yacos
O06Bem 00pa3oBaTeIbHON TPOrPAMMBI TUCITATIITHHBI 78
O0beM paboThI CTYJICHTOB BO B3aUMOJCHCTBHH C TIPETIOAABATEIIEM
78
B TOM YHCJIE:
TEOpEeTHYECKOE 00yUCHHE 40
MPAKTUYECKHUE 3aHITUS 38
nabopaTopHbIC 3aHATHUS 2
KOHTPOJIbHBIE paOOThI -
CamocrosiTenpHas padora -
[TpomexyTounas arrecranusi B popme auddepeHIIMpOBaHHOTO 3aueTa 2
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2.2 TemaTu4ecKHii IJIAH U COJEP:KaHHE TUCHHUITUHBI

HanmenoBanue
pa3iesioB U TeM

Conep:xanue yueOHOro MaTepuaJia, JJ1adopaTopHbie U NPAKTHYECKUE 3aHATHS,
KOHTPOJIbHbIE Pad0ThI

Oo0neM
4acoB

dopmupyeMble
KOMIIEeTeHIMH

Pa3nen 1. OcHOBBI CTPOEHUS BellleCTBA

12

Tema 1.1. CtpoeHue
aTOMOB XUMHUYECKUX
AJIEMEHTOB U MPUPOAA

CoBpeMeHHass Mojelib CTpoeHUss aroMa. CHUMBOJIMYECKUN SI3bIK XUMHUU. XUMHUYECKUN
3JIEMEHT. DJIeKTpOHHAs KoHpuryparus aroma. Kitaccudukaryst XaMHIeCKUX 3JIeMEHTOB (S-
, Pp-, d-anementsr). BaneHTHbIe 531€KTpOHBI. BaneHTHOCTh. DIEKTpOHHAs MPHUPOAA
XUMHYECKON CBS3H. DIEKTPOOTPULIATEIBHOCTh. BUABI XUMUYECKOW CBsI3U (KOBaJIGHTHAS,
MOHHAsI, METAJUIMYECKas, BOJOPOHAsI) ¥ CIIOCOOBI €€ 00pa30BaHUs

IIpakTuyeckue 3ansaTus Nel

Pemrenue 3agannii Ha MCHOJIL30BAaHUE XUMUYCECKOM CUMBOJIMKHM M Ha3BaHUU COEIUHCHUU
[0 HOMEHKJIAType MEXAYHapOJHOI'O COK3a TEOPETHYECKON M MPUKIATHON XUMHUU U
TPUBHAJIBHBIX HA3BAaHUW U1  COCTABICHUS XHUMHUYECKMX (OPMYJT JIBYXaTOMHBIX
COeMHEHNI (OKCHUIOB, CyNb(QHUIOB, TUIPHIOB U T.M.) U APYTUX HEOPTaHUYECKUX
COCIMHCHHI OT/ICIBHBIX KIIACCOB.

IIpakTnyeckne 3ansrus Ne2

IIpakTHueckue 3ajaHusl HA YCTaHOBJIEHUE CBSI3M MEXY CTPOCHHEM aTOMOB XMMHYECKUX
OJICMCHTOB W NCPUOJUYCCKUM H3MCHCHHUEM CBOMCTB XHMHYECKHMX DJIIEMEHTOB M WX
COEJMHEHHH B COOTBETCTBUU C MOJI0XKeHUEM [lepnoandeckoi CUuCTEMBI.

OK 01

Tema 1.2.
Ileproauueckuii 3aK0H
n tabmuma J[.U.
Menneneesa

[Tepuonnueckas cucrema xumuueckux 3iueMeHToB .M. Menneneesa. Guznueckuii
cmbici [lepuoanueckoro 3akona 1.1, MenneneeBa. 3akoHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUHU C MOJIOKEHUEM XUMHUYECKOT0 3jieMeHTa B [lepronnueckoit cucreme.

MupoBo33peHueckoe 1 HayqHoe 3HadeHue [lepuonnueckoro 3akona /.M. Menneneesa.
[Iporunossl JI.M1. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

IIpakTuyeckue 3ansaTus Ne3

Pemrenne nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3ALUIO
XUMHUYECKHX 3JIEMEHTOB «MeTaJuTnuecKue / HeMeTalIn4eCKue CBOUCTBA,
3IEKTPOOTPULATEIIBHOCTh XUMUYECKHX 3JIEMEHTOB B COOTBETCTBHUHM C MX AJIEKTPOHHBIM
CTPOEHHEM H IIOJIOKEHHUEM B IIEPUOANYECKON CUCTEME XUMHUUYECKUX daemMeHToB [1.1.
Meunneneesay

OK 01
OK 02
OK 09
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Pa3nen 2. Xumnueckue peakimuu

12

Tema 2.1. Tumsl
XUMHYECKHUX PEAKLIHI

Knaccudukanms 1 TUITBI XMMHUYECKUX PEAKIUi C y4aCTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBiieHre ypaBHEHUH PeakIuii COSAMHECHHUS, Pa3JIOKEHNUs, 3aMEIICHUs, OOMEHa, B T.4.
peaKIuii TOpeHMs, OKUCICHUA-BOCCTAHOBIICHHSI. Y PABHCHUS OKMCIICHUSI-BOCCTAHOBIICHUS.
Creneunb okuciieHusA. OKUCIUTEND U BOCCTAHOBUTEID.

CocrapicHue u YpaBHUBAHUC OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ MCTOAOM
OJICKTPOHHOI'O 6ananca. OKMCIUTENBHO-BOCCTAHOBUTEIbHEIE p€aKkuuu B IIpupoac,
IMPOU3BOJACTBCHHBIX IMMPOLCCCAX U JKUZHCACATCIbHOCTH OPraHu3MOB

IpakTuyeckue 3ansaTusi Ne4

KonunuectBenHsle OTHOIIEHNS B XUMUHA. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHEI B XUMUU U
PaCUYCThI 110 YPABHCHUAM XUMHWYCCKUX peaKHI/If/'I. Moib Kak CAHMHHUIIa KOJINYECTBA
BenlecTBa. MounsipHast Mmacca. 3aKOHbI COXPaHEHUs MacChl M SHEPruu. 3aKOH ABOrajpo.

IIpakTHyeckue 3auaTus NeS

Mounsipablii 00beM razoB. OTHOCHUTENIbHAS IUIOTHOCTH ra3oB. PacueTsl mo ypaBHEHUAM
XUMHUYECKUX peaKkHil ¢ HUCIOJIb30BaHUEM MACChl, 00beMa (HOpMaJlbHbIE YCIOBUS) I'a30B,
KOJINYECTBA BEILIECTBA

OK 01

Tema 2.2.
DNEKTPOIUTHYECKAS
JIMCCOITHAITHS 1 HOHHBIN
oOMeH

Teopust »nexTponuTudeckol aucconuanuu. WOHBIL DIEKTPOIUTHI, HEINEKTPOIMUTHI.
Peakuuu nonnoro ooMena. CocrapieHue peaklvii HOHHOTO 0OOMEeHa IMyTEM COCTaBJICHMUS
UX TIOJHBIX M COKPAIIEHHBIX HOHHBIX ypaBHEHHH. KHCIIOTHO-OCHOBHBIE peakIuy. 3a1aHus
Ha COCTAaBJICHUE NOHHBIX PEaKIUI

JlabopaTopHusle 3ansaTus Nel

JlaGopatopHas paboTa “THIbI XUMUYECKHX PeaKIvi”.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXO/IHBIX U 00pa3yIOIUXCs BEIIECTB) U
MIPU3HAKOB XUMUYECKUX peakuuil. [IpoBeaeHne peakiuii HOHHOro 0OMeHa, onpeaeeHNue
CpeJibl BOAHBIX PACTBOPOB. 3aJaHUsI HA COCTABIECHUE HOHHBIX PEaKIMN

OK 01
OK 04

Paznen 3. CTpoeHue 1 CBOHiCTBAa HEOPraHMYECKUX BELECTB

14

Tema 3.1.
Knaccuduxarms,
HOMCHKJIATypa U
CTpOeHUE
HEOPraHUYeCKUX
BEILIECTB

[Ipenmer Heoprannueckoi xumuu. Kinaccudukanus Heoprauuueckux emiects. [Ipocteie
U CIIOKHBIE BemlecTBa. OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCHIbI, THIPOKCHUIBI,
KHCIIOTHI, COJIN). B3anMOCBS3b HEOpPraHMYECKHUX BEIIECTB. ATperaTHble COCTOSHUS
BemiecTBa. Kpucrannuueckue u amopdHbie BemecTBa. TUITBI KPUCTATNTMYECKUX PEILIETOK
(aToMHas1, MOJIEKYJIIpHAs, HOHHAsI, METAJLINYECKast). 3aBUCUMOCTh (PU3MUECKUX CBONUCTB
BEUIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKU. 3aBUCHUMOCTh XUMUYECKOH aKTUBHOCTH

OK 01
OK 02
OK 09
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BEILECTB OT BUJA XMMHUYECKOM CBSA3M U TUIIA KPUCTAINIMYECKOMN peleTku. [IpuunHbl
MHOTr000pasusi BELIeCTB

IIpakTnyeckue 3ansTus Ne6

HomMmeHnkiiatypa HEOpraHM4ecKux BEIIECTB: HA3BaHUE BELIECTBA UCXOS U3 UX
XUMHAYECKOH (POPMYIIBI MIIM COCTABICHHE XUMUIECKOH (DOPMYIIbI HCXO/ISl U3 HA3BaHUS
BemecTBa 1o mexayHapoanoi (MIOITAK) v TpuBuanbHOM HOMEHKIIATYPE.

Pemenne mpakTHUecKuX 3aJaHMi MO KiaccH(UKALWU, HOMEHKIATYpe M XUMHYECKUM
(dbopMyliaM HEOPraHUYECKUX BEUIECTB Pa3IMUHbIX KIacCOB (yrapHbIi ra3, yriIeKUCIbIH ras,
aMMMaK, raiieHasi U3BeCTb, HEralleHas U3BECThb, IMThEBAsl CO/AA M APYTUX): Ha3bIBaTh U
COCTABIISATh (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACISATh MPHUHAICKHOCTD K KIJIACCY.

IpakTuyeckue 3ansaTus Ne/

Hcrounnku xumMudeckoi nadopmMarn (CpeacTs MaccoBoi nHpopmanuu, ceth MiHTepHeT
u apyrue). [lorck nnpopmanuy o Ha3BaHUAM, UACHTUDUKATOPAM, CTPYKTYPHBIM
(dhopmynam

Tema 3.2. dusuko-
XUMHYECKHE CBOMCTBA
HEOPraHMYECKUX
BEIIIECTB

Merabl. O0ume pu3nuecKre 1 XuMHYECKHe CBOMCTBa MeTaJuIoB. CIIOCOOBI MOTY4EHHUS.
3HayeHHe METAUIOB U HEMETAJVIOB B npupoac MW XKUBHCACATCIbHOCTU YCJIIOBCKA U
oprann3MoB. Kopposusi MeTamioB: BHABI KOPPO3UH, CIOCOOBI 3alIUTHl METAIOB OT
KOPPO3UH

Hemeramnbl. O6mue ¢u3nueckue M XMMHUYECKHE CBONCTBA HEMETAJIOB. THIHYHBIE
cBoiictBa HemeramoB |V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COETUHEHUMN
HeMeTasuioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B MpUpoJie. XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPraHWYECKUX BEILIECTB (OKCHJIOB, THAPOKCHIOB, KUCIIOT, COJIEH U

I[p) 3aKOHOMepHOCTI/I B UIBMEHECHHUHU CBOMCTB ITPOCTBIX BCHIECTB, BOAOPOAHBIX COGHHHGHHﬁ,

BBICHINX OKCUIOB U THIPOKCHUI0B

IIpakTnyeckue 3ansiTus Ne§

CocraBneHne ypaBHEHUM XHMMHMUYECKUX pEAKIHMM C y4acTHEM IMPOCTBIX M CIOXKHBIX
HEOPraHMYECKUX BEUIECTB: METAJJIOB M HEMETAJUIOB; OKCHJIOB METAJIJIOB, HEMETAUIOB U
aM(OTEpHBIX DSJEMEHTOB; HEOPTaHMYECKUX KHUCIOT, OCHOBAaHMH W aM{QOTEpPHBIX
THAPOKCHJIOB; HEOPTAHUUYECKHUX COJIEH, XapaKTEPU3YIOIUX UX CBOMCTBA.

IIpakTnyeckue 3ansiTus Ne9

Pemrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUA Ha CBOMCTBA, COCTaB,
MOJIY4YCHHUC U 0e30IacHOe UCIIOIL30BAHIE BAKHEHIITNX HCOPTraHN4YCCKUX BCUICCTB B 6I>ITy
U IPaKTHYECKON JAEATENbHOCTU YeJIOBEKA

OK 01
OK 02
OK 09

Pa3nen 4. CTpoeHue M CBOIiCTBA OPraHMYeCKUX BellleCTB

24
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Tema 4.1. [losiBneHue u pa3BUTHE OPraHUYECKONW XUMHUH Kak Hayku. [IpenmMer oprannyeckoit OK 01
Knaccuduxanus, XUMHH. MeCTO 1 3HaYeHHE OPraHUYECKON XUMUU B CUCTEME ECTECTBEHHBIX HAYK. OK 02
CTPOCHHE U XHUMHYECKOE CTPOCHUE KAaK MOPSAJOK COCIMHEHHsS aTOMOB B MOJIEKYJIE COIJIACHO MX OK 04
HOMEHKJIATypa BaJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUM XMMHUYECKOIO CTPOCHMSI OpPraHUYECKHX OK 09
OpraHMYECKHX BEIIECTB | coequHeHud A.M. bymiepoBa. VYriepoaHblii CKEJIET OpPraHUYECKOM  MOJIEKYIIBI.

3aBUCHMOCTb CBOWCTB BEIIECTB OT XMMMYECKOTO CTPOCHHsA MOJeKyl. M3omepus u

H30MEPBL.

IpakTnyeckue 3ansTus Nel(

[lonatne o QynkuuoHanbHOM rpymme. Pamgukan. [lpuHmmner  kinaccupuKaum

OpPraHUYECKUX COeIMHEHUN. MexXlyHapoiHasi HOMEHKJIATypa ¥ IPUHIIMIIBI HOMEHKJIATYPBI

opranudeckux coeauHeHuil. [lonsarue 00 a30TcoaepKalIiX COSNNHEHHUIX, OMOIOTHYECKH

aKTHBHBIX BellecTBax (yriaeBojax, >KUpax, OeiakaXx M Jp.), BBICOKOMOJIEKYJISPHBIX

COEeIMHEHUSIX (MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO)
Tema 4.2. CBolicTBa OU3UKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUW OTHENbHBIX  KJIACCOB OK 01
OpPraHMYECKHUX (ocobeHHOCTH Ki1accu(UKAIIMM 1 HOMEHKJIATYpbl BHYTPU Kjlacca; TOMOJIOTHYECKUM psll U OK 02
COCIMHEHU N obmas gopmyna; uzoMepus; (pusnyeckre CBOMCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI OK 04

TIOJTyYESHHUS) OK 09

IIpakTnyeckne 3ansitus Nell

npeJiebHbIEe YIVIEBOJAOPObl (alKaHbl M IIUKJIOAJIKaHbl). ['opeHne MeTaHa Kak OJUH M3
OCHOBHBIX HCTOYHHMKOB Te€IJa B MPOMBIIUICHHOCTH U ObITy. CBOICTBa HpPHUPOIHBIX
YIJI€BOIOPOAOB, HAX0XACHNUE B IPUPOJIEC U IPUMEHEHNE aJIKAHOB; HENpeebHbIe (AJTKEHBI,
QJIKMHBI ¥ AJIKaJUEHbI) U apOMaTHUECKHUE YIIIeBO10poibl. ['opeHne aneTuineHa Kak HCTOYHUK
BBICOKOTCMIICPATYPHOT'O IJIAMCHU IJI CBAPKH U PE3KU MCTAJIJIOB

IIpakTnyeckue 3ansiTus Nel2

KHCJIOPOICO/IeprKaIllie COeAMHEHUs (CUpThl U (heHOJBbI, KapOOHOBBIE KUCIOTHI U PUPHI,
AIbACTUABI U KETOHBI, KUPHI, yl"J'IeBO)II)I). HpaKTI/IquKOC MMPUMCEHCHUEC DTHUIICHIITIMKOJIA,
runepuHa, ¢enona. [Ipumenenue dopmanbaeruia, aneraibIeruja, YKCYCHOH KHCIOTHI.
MBpl1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT. Moromue cBoiicTBa MbLIa.

- a30TCOoJIepKAIMe COeTUHEHHsI (AMUHBI 1 aMUHOKUCIIOTHI, OekH). BbicokoMoneKynspHbIe
COeMHEHUs (CHHTeTHYeCKMe U  OMOJIOTHYEeCKU-aKTUBHBIE). MoOHOMep, monuMmep,
CTpYKTypHOE 3BeHO. [lonumepusanns OSTWIEHa KaKk OCHOBHOE HAIIPaBICHHE €ro
HUCIIOJb30BaHUA.
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IIpakTnueckne 3ansaTus Nel3

CocraBneHue cxeM peakuuil (B TOM 4MCIe [0 MPeI0KEHHbIM LENoYKaM MpeBpalleHuil),
XapaKTEpU3YIOIINX XUMUYECKHE CBOMCTBA OPraHNYECKUX COEAMHEHUN OTAEIbHBIX KIIACCOB,
croco0bl MX IOJyYeHHMs M Ha3BaHUE OPraHUYECKUX COEAMHEHUH IO TPUBUAIBLHOW WIIH
MEKYHAPOJIHOM CUCTEMAaTHYECKOM HOMEHKIIAType.

IIpakTuyeckue 3ansaTus Nel4
[Tomyuenue 3TUICHA U U3YYCHHE €r0 CBOMCTB. MoJEIMpOBaHUE MOJIEKYT U XUMHYECKHX
IIpeBpallleHNi Ha IPUMEpE 3TaHa, TUJIEHA, alleTHJIEHA U JIp.

Tema 4.3.
Wnentndukanus
OpPTaHMYECKUX BEIICCTB,
HX 3HAYE€HHUE U
MIpUMEHEHNE B OLITOBOM
Y POU3BOACTBEHHOMN
eITEILHOCTH YeIoBeKa

buoopranuueckue coeauHeHus. llpuMeHeHHe W OMOJIOTHYECKas pOJIb  YIJICBOJIOB.
OxucieHne yriaeBoI0B — UCTOYHUK SHEPTUU JKUBBIX OpraHu3MoB. O0IacTu MPUMEHCHHUS
aMHHOKHUCIIOT. [IpeBpaiieHus OETKOB NHINUM B OpraHu3me. buosornveckue (GyHKIUU
OenkoB. buonormdeckne QyHKOWH >KHPOB. Poib OpraHMYeCKOW XUMHH B PEIICHUU
po0JIeM NMUIIEBON 0€30MaCHOCTH

Ponp opranmueckoii XMMHUHM B PEHICHUH IMPOOJIEM SHEPreTHYeCKOM Oe301acHOCTH, B
pPa3sBUTHM MEAMLIMHBI, CO3JaHMM HOBBIX MAaTEpUAIOB, HOBBIX MCTOYHUKOB SHEPrUH
(apTEpHATHBHBIE HCTOYHUKH SHEPTUN).

IIpakTnyeckue 3ansaTusa NelS

OmnacHocTb BOSHCﬁCTBHﬂ Ha JXHUBBIC OpPraHU3Mbl OPraHUYCCKHUX BCHICCTB OTACIbHBIX
KJIacCoB  (YIJ€BOJAOPOABI, CIUPTHI, (PEHOJBI, XJOPOPraHUYECKUE  IPOU3BOJHBIC,
aNbJIeru/ibl U Jp.), CMBICI TOKa3aTelsl NpeAesbHO

JOITYCTUMON KOHIIEHTPaluu

OK 01
OK 02
OK 04
OK 09

Paznen 5. Kunernueckue u TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHU XMMHYECKUX PeaKuii

Tema 5.1. CkopocTh
XUMUYECKHUX PEaKLIUM.
XUMHUYECKOE PaBHOBECUE

CKOpOCTh peakilfy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPUPOABI PEArHPYIOIINX
BEILIECTB, KOHLIEHTPALMU PEATUPYIOLIHNX BEIIECTB, TEMIIEPATYPHI U TUIOIIAIA PEAKIIMOHHON
moBepXxHOCTU. TermnoBbie d(HPEKTHl XUMUUECKHX PEAKIUH. DK30- U JHIOTCPMUUYECKHE,
peaKuuu.

O6parumocTh peaknuii. XUMHYECKOE PABHOBECHE M €r0 CMEIICHHE I10J] JCHUCTBHEM
pa3nuuHbIX (aKTOPOB (KOHIEHTpAIMsl PEareHTOB WU TMPOIYKTOB PEaKINH, JaBIICHUE,
TeMIIepaTypa) AJisi CO3aHus ONMTUMAIIBHBIX YCIIOBUM MTPOTEKAHUS XUMHYECKUX TTPOIIECCOB.
[Tpuniun Jle-Ilarense

OK 01
OK 02
OK 09
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IIpakTuyeckue 3ansaTus Nel6

Pemienne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHMi Ha aHaiu3 (DaKTOpOB, BIUSIOIIMX Ha
U3MEHEHUE CKOPOCTM XHMMHMYECKOM peakuuH, B T.4. C DO3ULUHA IKOJIOTMYECKU
11€J1eCO00pa3HOro MOBENEHHsI B OBITY M TPYJOBOH JAEATENBHOCTH B LENAX COXPaHEHHUs
CBOETO 3/I0POBbS M OKPYKAKOLIEH IPUPOJHON CPEBL.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha npuMeHeHue npunnuna Jle-Illarense
JUIsL HAXOXKJICHMs HAIIPABICHUs CMELICHUS PABHOBECUS XMMHMYECKOW pPEakLMM U aHAJIN3
(akTOpOB, BIMUAIONMX HA CMEIIEHNE XUMHUYECKOI0 PABHOBECHS

Pa3nen 6. PacTtBopbl

Tema 6.1.
ITonsiTue o pactBopax

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

IpakTuyeckue 3ansaTust Nel7

CMbICT ITOKa3aTens mpeacibHO IlOHyCTI/IMOf/'I KOHLOCHTPAIUHX U €ro UCITI0JIb30BAHHUEC B OLICHKC
9KOJIOTMYECKOI 0€30MMacHOCTH.

[TpaBuiia 5KOJIOTMUECKH 11€1eCO00pa3HOro MOBEACHHS B OBITY U TPYJOBOM JIEATENHHOCTH B
LENISIX COXPAaHEHHs CBOEr0 3[0POBbS M OKDPY)KAIOIIEH IHPUPOAHON Cpelbl; ONAacCHOCTh
BO3)1€I>1CTBI/I$I Ha )XMUBBIC OPraHU3MBbl OITPEACIICHHBIX BEIICCTB.

OK 01
OK 02
OK 07
OK 09

Pa3nes 7. Xumus B ObITY U IPOU3BOJACTBEHHOM 1eSITeIbHOCTH YeJIOBEKa

Tema 7.1. Xumus B ObITY
Y IIPOU3BOACTBEHHOMN
NesITeIbHOCTH YeIoBeKa

Hogeimme nocTukeHnss XMMUYECKOW HAyKU U XUMUYECKOM TEXHOJIOTUH. Posib Xumuu B
o0ecreueHnn SKOJIOTUUECKON, IHEPTETUUECKON U MUIIEBOM 0€301MacHOCTH, Pa3BUTHH
MEIUIINHEL.

[IpaBmiia moucka | aHaIM3a XMMHUYECKOH MHGOpPMAIUU U3 Pa3InYHbIX UCTOYHUKOB

(HayuyHast 1 yueOHO-Hay4YHas JTUTepaTypa, CpeCTBAa MacCOBOM MH(OPMAIIUH, CETh
WnuTepHer).

IIpakTnyeckue 3ansiTus Nel8

AHanu3 KelcoB 0 MPUMEHEHUH XMMHYECKHX BEIECTB U TEXHOJOTHH ¢ ydeToM Oyymiei
npodeccnoHaNbHOM eATEIbHOCTH 110 TEMaM: BaKHEHIIINE CTPOUTENbHBIE MaTepHaIbI,
KOHCTPYKLIMOHHBIE MaTepUabl, KPACKH, CTEKIIO, KEpaMHKa, MaTEpHAJIbI IS DJIEKTPOHUKH,
HaHOMAaTCpHaJIbl, TCKCTUJIBHBIC BOJIOKHA, HCTOYHUKH SHEPIrUH, OPraHn4cCKuc n
MUHepaJIbHbIe yI00peHUs, JeKapCTBEHHbIE BEIIECTBA, OBITOBAsI XUMHSL.

OK 01
OK 02
OK 04
OK 07
OK 09

IMpomexxyTounas arrectanus no rucuuminfe (muddepeHnHpoBaHHbII 3a4eT)

Bcero

78
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3. YCJIOBHUSA PEAJIM3ALUU ITPOI'PAMMBI JUCIUIIJIMHBI

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
TexHuyeckue cpeacTBa 00y4eHHUS !
[IK (cuctemHbIl OJIOK, MOHUTOP)
MynsTuMeana MPOEKTOP

OKpaH

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

MeTtoanueckoe obecneueHueE:
MeTtoanyeckue YKa3aHHs 110 BBIIIOJIHCHUIO ITPAKTUYCCKUX 3aHIATUHN 0 JUCHUIIIUHE «XUMHSI»

ITomemienue obecriedeHO A0CTYnmoM K ceTh «VHTepHeT» U 3JIeKTPOHHOH HH(OpMaIMOHHO-
oOpa3zoBarenbHON cpeie PMHAHCOBOTO YHUBEPCHUTETA.

2. TlomemieHue A CaMOCTOATENBbHOM paboThl: BuOIMOTeKa, YMTaNbHBIA 3aJ1 C BBIXOJOM B
HNHurepHer

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 xomnsrorepHoe — 2 mr.

Cryn - 48 .

Cron 3proHOMHUYHBIN ¢ TyMOOH — 1 mT.

xad n1s1 TOKYMEHTOB — 3 IIIT.

TexHuueckue cpesicTBa 00yueHus:

[IepconasibHBIE KOMITBIOTEPBI— 18 MIT.

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

3) CIIC «I"apaHT»

[Tomemienue a5 caMOCTOSITENEHOM paboThl 00yUaIOIIUXCsl OCHAILIEHO KOMITBIOTEPHOM TEXHUKOU C
BO3MOKHOCTBIO MOJKJIIOUEHHS K WH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHON ceTH "UHTepHeT" u
obOecrieueHO  JOCTYIIOM B JJICKTPOHHYIO  WH(OpPMAIMOHHO-O00pa30BaTEIbHYID  Cpeay
OuHyHUBEPCUTETA.

3.2. UndopmannoHHoe odecnieyeHne 00ydeHus

OcHOBHBIC HCTOYHUKH:
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4. KOHTPOJIb Y OLIEHKA PE3VJIbTATOB OCBOEHUSA
TACIATLTAHBI

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 (npeamerHsbie pe3ynbraThl o qucuuiuiae) 1 I'OC CIIO.

Oo6mas/mpodeccnoHabHas Paznen/Tema Tur OLIEHOYHBIX MEPONPHUITHIA
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.
COBPEMEHHBIE cpenctBa | P 3, Temsr 3.1.,3.2, 3.3 KonTtposnpHble paboTHI.
IMOMCKA, a”HaIM3a u | P4, Temrs1 4.2, 4.3 PasnoypoBHeBEIE 3a1aHUSI.
UHTEPIPETALUN P 5Tema 5.1 Kelic-3ananus. Pemenue 3anay.
UH(pOpPMALIUU U P 6 Tems1 6.1, 6.2 XapaKTepuCTHKa BEILECTB.
UH(POPMAIOHHEIE P7 Beimonnenue KOHTPOJILHOTO
TEXHOJIOTUH TSI TecTa
BBITTOJTHEHUS 327144
npodecCUOHAILHON
JIeSITeTIbHOCTH,
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/1e P 6 Tema 6.2
P7
OK 07. CopneiicrBoBath | P 6 Tema 6.1 [IpakTHKO-OpHEHTHPOBAHHBIE
COXpaHEHMI0 OoKpyxkatomeii | P 7 3aJJaHuUS. Keiic-3ananus.
cpepl, MopenmupoBaH#e TPOIECCOB B
pecypcocOepeReHuto, OKpY’Kalollel cpejie Ha OCHOBE
OpUMEHSATh  3HaHUA 00 M3y4EeHHOTO MaTepHaa.
U3MEHEHUU KJIMMaTa,
IPUHLUIBL  OepexXIIMBOTO
POM3BOJICTBA,
3¢ pexTUBHO ACHCTBOBATH B
Ype3BbIYANHBIX CUTYAIHSIX
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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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