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COJNEPKAHHUE

OBIIASI XAPAKTEPUCTHUKA PABOYEW ITPOTPAMMBI YYEBHOM
TACIHATITAHBI

CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCIUATLIUHBI
YCJIOBUS PEAJIM3AIIAY YUYEBHOM JTUCIIUILIAHBI

KOHTPOJIb M OLEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOIi
JUCHUIINHbBI



1.  OBLIAM

XAPAKTEPUCTHUKA PABOYEN

(OBIIEOBPA30BATEJILHOM) JUCHMUILIMHEI «Xumus»

ITPOI'PAMMBbI

YYEBHOM

1.1. MecTO JUCUMIJIMHBI B CTPYKTYP€e OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl:
VYueOHast (001eo0Opa3oBaTenbHast) TUCHHUILUIMHA «XUMHUS» SIBISCTCS 0053aTeIbHOM
4acThi0 00111e00pa30BaTeIHLHOrO IUKJIA OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no cneunansHocty 38.02.01 Dx0oHOMUKA U OyXTaNTEPCKUN yueT (110 OTpacisiM).

1.2. llesb ¥ IJIaHUPYeMbIe Pe3yJIbTATHI OCBOEHUA Y4eOHOii (001eo00pa3oBaTeIbHOM) JUCIUIIMHBI:

1.2.1. lleab 001meo0pazoBaTebHOM TUCHUILIUHBI
Henp mucuumuiuHbl «XUMHUS»: CHOPMHUPOBATH Y OO0YYAIOMIUXCS MPEICTABICHUS O XHMHUYECKOM

COCT&BJ’IHIOH.[CI\;I eCTCCTBeHHO'HaquOﬁ KapTHUHbI MHUpPa KaK OCHOBBI IIPUHATHA peI_HCHI/Iﬁ B JKM3HCHHBIX U

IMPONU3BOACTBCHHBIX CUTYyalUsAX, OTBETCTBCHHOI'O IIOBCACHUS B HpHpOI[HOﬁ cpeac.

1.2.2. [InanupyemMble pe3yabTaThl 0CBOCHHUs 0011e00pa30BaTeIbHON JMCHUILIMHBI B COOTBETCTBHH
¢ ®I'OC CIIO u Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHne AUCUUIUIMHA UMeeT npH (popmupoBanuu u pazsutuu OK.

Koa n Ilnanupyemble pe3yJibTaThl 0CBOEHUs! JUCHMILIHHBI

HalMeHOBaHUe

¢opmupyembIx Oomme JucumMiinHapHbIe
KOMIIeTeHI U

OK 01. B yacTu Tpya0oBOro BoCHUTAHMSA: - BIAAETh CHUCTEMON  XUMHUYECKHUX
Bribupats - TOTOBHOCTh K TpYyHdy, OCO3HAaHHWE IIEHHOCTH | 3HAHMH, KOTOpas BKJIIOYAET:
CIocoObI MacTepCTBa, TPYIO0II00HE; OCHOBOIIOJIAraroIIne TTOHSTHUS
peuleHus 3agady | - TOTOBHOCTh K  aKTUBHOW  JEATENBHOCTH | (XUMHUYECCKHIA JIIEMEHT, aTom,
npoecCHOHaNb | TEXHOJIOIMYECKOH W COLMANIbHOI HANMpaBICHHOCTH, | AJIEKTPOHHAst 000I04YKa aToma, s-, p-, d-
HOHU CIOCOOHOCTh ~ WHHLMHUPOBATh,  IUIAHUPOBAaTb W | BJIEKTPOHHBIE OpPOMTAaIM aTOMOB, HOH,
JeSITeTbHOCTH CaMOCTOSITEIBHO BBHITIONHSATH TAKYIO JESITENBHOCTS; MOJIEKYIIa, BAJICHTHOCT,
NPUMEHHUTENIBHO | - MHTEPEC K Pa3iInyHbIM cdepaM NpodhecCHOHATIBHOM | JIEKTPOOTPULATEIBHOCTS, CTEIICHb
K Pa3IUYHBIM NesITebHOCTH, OKHCJICHHSI, XUMHYECKas CBS3b, MOJb,
KOHTEKCTaM Osaanenue YHUBepcATbHbIMHU y4eOHBIMHU | MOJISIDHAasE Macca, MOJSIPHBIA 00bBeM,

MO3HABATEJIbLHBLIMH JEeHCTBUSIMHA:

0a30BbIe JJOTHYECKHE JeHCTBHA.

- CaMOCTOATENBHO (JOPMYJIMPOBATh U aKTYyaJIM3UPOBAThH
po0JieMy, pacCMaTPHUBATh €€ BCECTOPOHHE;

- yCTaHABIWBATh CYHIECTBCHHBI MpPU3HAK WA
OCHOBaHMS JUIS CpaBHEHHs, KJIACCUPHUKAIUK U
0000111eHN ST,

- ompemenATh  IEIM  JCATENLHOCTH,  3aJaBaTh

napaMeTpbl U KPUTEPUU UX TOCTHXKECHHUS,
- BBIBIATH 3aKOHOMEPHOCTM W TMPOTHUBOPEYHUSI B
paccMaTpUBaEMBbIX SBJICHUSX;

- BHOCUTHb KOPPEKTUBBI B JIE€ATENBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIHTATOB LIENAM, OLIEHUBATh PUCKU
MOCJIEICTBUHN IEATCILHOCTH;

- pa3BUBaThb KPEAaTHBHOE MBILUIEHUE NPU PELICHUU
KU3HEHHBIX IIPOOIIEM

0a30BbIe HCCJIEIOBATEILCKHE AeliCTBHS:

- BJaJeTh HaBBIKAMHU Y4eOHO-HCCIICAOBATEIbCKON H
MIPOCKTHON JESTENbHOCTH, HAaBBIKAMH pa3pelieHus

YIJIEPOAHBIA CKeNeT, (PyHKIMOHATbHAS
rpymnmna, pagukan, U30Mepusi, H30MepHl,
TOMOJIOTHYECKHI  PsJl,  TOMOJIOTH,
YTJICBOAOPOIBI, KHCIIOPOJI- u
a30TcoJepIKalIne COCIMHEHMUS,
OMOJIOTMYECKH  aKTUBHBIC  BEIIECTBA
(yrneBoapl, XUpbI, OeNKkH), MOHOMED,
MOJIUMED, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS,
KpUCTAUIMYECKass  PEeIIeTKa,  THIIbI
XUMHYECKUX peaknuil (OKUCIUTEIBHO-
BOCCTAHOBUTEILHBIE, 9K30-U
9HJIOTEPMUYECKHE, PEaKIMH HOHHOTO
oOMeHa),  pacTBOp,  DJIEKTPOJIHTHI,
HEDJIEKTPOJIUTBI,  BJIEKTPOJUTHYECKAs
JMCCOLMALHS, OKHCIIUTEIIb,
BOCCTAHOBHUTEIb, CKOPOCTh XHMUYECKOM
peakuuu, XHUMHYECKOE pPaBHOBECHE),
TEOPHHU U 3aKOHBI (TEOpHUS] XUMHUUECKOTO




npobiem;

- BBUIBISITh  NPUYMHHO-CJICACTBEHHBIC CBS3M WM
aKTyaJM3MpOBaTh 3a1ady, BBIIBUTaTh THUIOTE3y e¢
pCLICHUsI, HaXOAUTh apryMEHTBI sl JOKa3aTelbCTBa
CBOMX YTBEpIKACHHMIA, 3a/1aBaTh MapaMeTpbl U KPUTECPUH
pelIeHus;

- aHAJIM3UPOBATh MOJYUYCHHBIC B XOJIC PCIICHUS 3a/1a4u

pe3yabTaThl, KPUTUYECKU OIICHUBATh ux
JIOCTOBEPHOCTD, MPOTHO3MPOBATh W3MEHEHHE B HOBBIX
YCIIOBHUSX;

- YMETb MEPEHOCUTh 3HAaHUA B IIO3HABATEIbHYIO U
MIPAKTHYECKYIO 00JIACTH KU3HEACSITEITFHOCTH;
- yMETh UHTEIpUpOBATH 3HAHUSI U3

MPEIMETHBIX 00JIaCTelH;

- BBIIBUTATh HOBBIE HJEH, NpeajiaraTb OpUTMHAIbHBIC
MOJXO/IbI U PEIICHUS;

- CIIOCOOHOCTH MX MCIIOJIB30BAHUs B II03HABATEILHON 1
COLMAJIbHOW MPaKTUKE

pa3HBIX

CTPOCHHUS OpPraHUYECKUX BemecTB A.M.
bytneposa, Teopus 37IEKTPOITUTHIECKON
JUCCOLMAINM, TEepUOIUYECKUNA 3aKOH
.. Menneneesa, 3aKOH COXPAaHEHHS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJTUIECKHH SI3BIK XUMUH,
(hakTonornueckue CBEZICHUSA 0
CBOMCTBax, COCTaBe, IMOJYYCHUH U
Oe3omacHOM WCTIIOJTb30BaHUH
BROKHEHIIINX HEOPraHUYCCKUX u
OPraHMYECKUX BEUICCTB B OBITY H
MIPaKTHYECKO e TeIbHOCTH Y€JI0BEKa;

- yMeThb BBISBISATH  XapaKTEpHBIE
MPU3HAKU M B3aMMOCBS3h H3yUYCHHBIX
TOHSATHH, MIPUMEHSTh
COOTBETCTBYIOIIIHE MTOHATHUS pH
OMHUCAaHUM  CTPOCHHUA U  CBOMCTB
HEOPTaHWYECKUX M OPraHHUYECKHUX

BEIECTB M WX MPEBPAILCHU; BBISIBISATH
B3aUMOCBS3bL XHUMHYECKUX 3HAHUU C
IMOHATUAMHU U NPCACTABJICHUAMUA JPYTUX
€CTECTBEHHOHAYYHBIX MTPEIMETOB;

- YMETh HCIIOJIb30BaTh HAMMEHOBAHUS
XHUMHYECKUX COeIMHEHU I
MEXITYHapOJTHOTO co103a
TEOPETUYECKON U MPUKIATHON XUMUHU U
TPUBUAJIbHBIC Ha3BaHUA Ba)KHEHIITNX
BEIICCTB (PTHJICH, allETUIICH, TJIMIICPHH,

tdenon,  dopmampmermn, — ykcycHas
KUCJIOTa, TJIMUMH, YyrapHeld  ras,
yrHCKHCHBIfI ras, aMMHaK, TamcHasa

W3BECTh, HerameHas U3BECTh, MUThEBas
colla M JPYyrux), COCTaBIATH (HOPMYIbI

HEOPraHUYECKUX u OpraHUYECKUX
BEIIECTB,  ypPaBHEHUS  XHUMHUYECKHUX
peakuuii, OOBSCHATH WX  CMBICI;
MOJATBEPKIATh XapaKTepHbIE
XUMHUYECKHUE CBOMCTBaA BEILIECTB
COOTBETCTBYIOILIMMHU 3KCIIEPUMEHTAMU U
3alUCSIMU  YPaBHEHUH  XUMHUYECKUX
peaxuumii;

- YMETh YCTaHABIIMBATh
NPUHAIJIEKHOCTD W3YYEHHBIX
HEOPraHUYECKUX u OpraHUYECKUX

BEILIECTB K OINpPEJEIEHHBIM KjaccaM |
rpyIIaM COEUHEHUH, XapaKTeprU30BaTh
UX COCTaB M Ba)XHEWIIIMEC CBOMWCTBA;
ONPEAENSATh BUJIBI XUMHUUYECKUX CBA3EH
(koBajIcCHTHAs, MOHHAs, METaJIMYCCKas,
BOJIOPOJIHAsI), THITBI KPUCTALTMYECKUX
pPEIIETOK BEIIECTB; KIAacCU(MUIIUPOBATH
XUMUYECKUE PEaKIUU;

- chopmupoBaTh MpPENCTABICHUSA: O
XUMHYICCKOM COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHPA,




poili XMMHUW B TIO3HAHUM SIBIICHUH
MIPUPOBI, B (HOPMHUPOBAHUN MBIILIICHUS

u KYJIBTYPBI JINYHOCTH, ee
(hyHKITMOHATBHOM IPaMOTHOCTH,
HEOOXOIMMOM TUIS pereHus

MPAKTUYECKUX 3a7a4 W DKOJOTHYCCKH
000CHOBaHHOI'O OTHOIIICHUS K CBOEMY
3I0POBBIO U IPUPOIHOI cpene;

- yMeTh TMpPOBOJIUTH pPacdeTbl IO
XUMHYECKUM (POpMynaM U ypaBHECHUSIM
XUMHYECKUX peaxiuit c
HCTIOB30BaHNEM (PU3MUECKUX BEJIMYHH,
XapaKTePU3YIOMIHX BEIIIECTBA c
KOJMYECTBEHHOH  CTOPOHBI:  MAacCHhl,
o0bemMa (HOpMalbHBIE YCIIOBHS) Ta30B,
KOJIMYEeCTBA BEIIECTBA;, WCIIOJL30BATh
CUCTCMHBIC XUMHUYCCKUE 3HAHHS IS
IIPUHATUS PEUIEHUM B KOHKPETHBIX
JKU3HCHHBIX CHTYaIlUsX, CBSA3aHHBIX C
BCHICCTBAMU U UX IPUMCHCHHUEM

OK 02.
Hcnone3oBath
COBpPEMEHHbBIE
cpencTsa
TIOWCKA, aHAITN3a
U
UHTEPIIpETaAUH
uHQOpMAaIUH U
WHGOPMAITMOHH
bI€ TEXHOJIOTUU
JUTSL BBITTOJTHEHUS
3aga4
npoheccuoHab
HOI
JeSITeTbHOCTH

B 001acTH IEHHOCTH HAYYHOT'0 MO3HAHUSL:

- c(hopMHUPOBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKl M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha
JMAJIOTe  KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM MHUPE;

- COBEPUICHCTBOBAHUE S3BIKOBOM W YHUTATEIbCKOU
KyJbTYphl KakK CpEICTBA B3aUMOJCUCTBUSA MEKIY
JIIOIbMHU U [TO3HAHUS MUPA;

- OCO3HaHHME IIEHHOCTH HAy4YHOM JesTelIbHOCTH,
TOTOBHOCTh OCYILIECTBIISITh MIPOEKTHYIO u
HCCIIEI0BATENbCKYIO AEATEIbHOCTh MHIUBHIYATbHO H
B TpYIIIIE;

Osaagenue YHHBepCaIbHbIMH y4eOHbIMU

NMO3HABATEIbHBIMH JefiCTBUAMMU:

B) padora ¢ uHdopmanmeii:

- BJIAQAETh HABBIKAMH MOJy4YeHHUs HH(opMamuu u3
WCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSITENBHO
OCYLIECTBIIATh IOUCK, aHalM3, CHUCTEMAaTH3alUI0 |
WHTEPIPETAUUI0 HHPOPMALUKN PA3JIUYHBIX BHIOB H
(hopM npeCTaBIICHUS;

- CO3/1aBaTh TEKCTHl B Pa3NM4YHBIX (opMarax ¢ y4yeToMm
HazHaueHWs HHPOpManuu | LeNeBOH ayAWTOpHH,
BEIOMpass ONTUMaNBHYI0 (OpMYy TIpeACTaBICHUS W

BU3yaJIM3alluU,
- OLICHMBATH AOCTOBCPHOCTD, JICTUTUMHOCTB
HHq)OpMaHHH, €C COOTBECTCTBHUC IIpaBOBBIM n

MOpPaJILHO-3TUYECKUM HOpMaM;
- HUCIOJIb30BaTh CpEeACTBA HH(POPMALMOHHBIX H
KOMMYHHMKALIMOHHBIX ~ TEXHOJIOTMH B PEIICHUH
KOIrHUTHUBHBIX, KOMMYHHUKATHBHBIX )51
OpPraHM3alMOHHBIX 3a/1a4 ¢ COOI0eHNEM TPpeOOBaHUN
SPrOHOMHUKH, TEXHHKA O0€30MacHOCTH, TUTHEHBI,
pecypcocOepeXeHus, MPABOBBIX W OITHYECKUX HOPM,
HOPM HH(OPMAITMOHHONW 0€30ITaCHOCTH;

- yMeThb IUIAHHPOBaTh M BBHINOJIHATH
XUMHUYECKUN 9KCIEPUMEHT
(mpeBpaleHusT OpPraHUYeCKUX BEIIECTB
IIPU HarpeBaHUH, MOJyYEHHE STHIIEHA U
U3yUYEHUE €ero CBOMCTB, KayeCTBEHHBIC

peakuMu Ha aNbAeTHUABl, Kpaxmall,
YKCYCHYIO  KHCIIOTY; JIEHATYypaIus
OCIIKOB TpH HAarpeBaHWUM, IIBETHHIC

peakuy O€JKOB; NMPOBOIUTH PEAKLUH
HOHHOTO OOMEHa, ONpeneNATh Cpenry
BOJHBIX  PacTBOPOB,  KaueCTBEHHBIE
peakuuu Ha cynbhar-, KapOoHAT- U
XJIOpUI-AaHUOHBI, HA KAaTHOH aMMOHHS;
pelaTh SKCIepUMEHTAIbHEBIE 3a]Ja9u 110
temam "Metamisl" u "Hemeramner") B
COOTBETCTBMU C TNpPaBWJIAMH TEXHUKHU

0e3omacHOCTH TpU  OOpamIeHHH  C
BEILECTBAMHU u 1a00paTOpHBIM
000pyIOBaHHEM; NPEACTaBIATh
pe3yabTaThl XMMHYECKOTO
JKCIIepUMEHTa B QopMe  3amucu

YPAaBHEHUI COOTBETCTBYIOIIMUX PEAKIMM
u (GOpMyJIMpOBaTh BBIBOJIBI Ha OCHOBE
3TUX PE3YNbTATOB;

- YMEThb aHAJIU3UPOBATh XUMHUYECKYIO
nHGOPMALIMIO, MOIYYaeMyIl0 U3 pa3HbIX

HACTOYHUKOB (cpencts MaccoBOH
uHpopmanuu, cerb  MHTepHeT W
Apyrue);

- BIAJETh OCHOBHBIMH  METOJaMHU
HAay4YHOI'o IIO3HAHUA BCLICCTB u
XUMWUYECKAX SBIICHUNA (HaOIIOJCHUE,
HU3MEepEHue, SKCIIEPUMEHT,
MOJICTMPOBAHUE);

- yMeTb IPOBOJUTH pPacyersl 110




- BIIQJICTh HABBIKAMY PACIIO3HABAHUS U 3aIUTHI
uHpopMaIu, HHHOPMAIHOHHOM OE30IMacCHOCTH
JINYHOCTH;

XUMHUYECKAM (POpMynaM U ypaBHEHUSIM
XUMHYECKUX peakuuin c
HCTIOJIb30BaHUEM (DPH3MUECKUX BEITHYMH,
XapaKTePU3YIOIIUX BEILIECTBA c
KOJMYECTBEHHOH  CTOPOHBI:  MAaccCHI,
o0bemMa (HOpMaJbHBIE YCIIOBHS) Ta3o0B,
KOJMYECTBA BEIECTBA; HCIIOJIb30BaTh
CUCTCMHBIC XUMHUYCCKUE 3HAHHS IS
MPUHATHAS pEMIeHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C
BEIICCTBAMH U UX IPUMCHEHHEM

OK 04.
OddexkTruBHO
B3aMMO/JICHCTBOB
aTth 1 paboTaTh B
KOJUIEKTUBE U

- TOTOBHOCTh K CaMOPa3BHUTHIO, CAMOCTOSITENIFHOCTH U
caMOOTpeeIICHHIO;

-OBJIQJICHUE HAaBbIKAMHU Y4eOHO-HCCIIECIOBATEIIBCKOM,
MIPOEKTHOM U COIMAILHON JESITEIbHOCTH;

OBunanenue YHHBepPCAJIbHBIMH

- YMCTH IUIaHUPOBATh W BBINIOJIHATH
XAMHYECKUN OKCIICPUMEHT
(HpCBpaIIIGHI/ISI OpTraHUYCCKUX BEIICCTB
Opu Harp€BaHuu, MOJYYCHUC OTUJICHA U
HU3Yy4YCHHUE €TI0 CBOfICTB, Ka4yCCTBCHHBIC

KOMaH/ie KOMMYHHKATUBHBIMU J1eHCTBUSIMHA: peakuuu Ha anbAeruibl, Kpaxmai,
0) coBMecTHAs e TeJIbHOCTh. YKCYCHYIO  KHCJIOTY;  JEHaTypaius
- TOHMMaTh ¥  WCIONB30BaTh  IPEUMYINECTBA | OENKOB TIpH HAarpeBaHWH, IIBETHHIC
KOMaHJHOU ¥ WHAWBHUyaTbHOU PaOOTHI, peakuuu OENKOB; MPOBOAWUTH PEAKIUU
- TpUHUMATh LEIM COBMECTHOH JICSITENBHOCTH, | HOHHOTO OOMEHa, OIpenesTh Cpeay
OpPTraHHW30BbIBaTh W KOOPJMHHUPOBATH JEWCTBUS IO €€ | BONHBIX  pPacTBOPOB, KadeCTBEHHBIC
JOCTHIKEHUIO: COCTaBJISITh IJIaH IelcTBHiA, | peakuu Ha cCyibdar-, KapOOHAT- H
pacnpenensiTe poidM C Y4eTOM MHEHHMH YYacTHHUKOB | XJOPHI-aHMOHBI, HA KaTHOH aMMOHUS;
00CYXIIaTh Pe3yJIbTaThl COBMECTHOH pabOTHI; peliaTh 3KCIepuMEHTaIbHbIE 331a4H 110
- KOOPAWHUPOBATh W BBITIONHATH paboTy B ycnoBusx | TeMam "Mertamiel" u "Hemeramist") B
peambHOro, BUPTYalIbHOTO ¥ KOMOWHHPOBAHHOTO | COOTBETCTBMH C MPaBHJIAMU TEXHHUKH
B3aMMOJICHCTBUS; 0e30MacHOCTH IpH  OOpalleHUH  C
- OCYIIECTBIIATh  MO3UTHBHOE  CTPATETHMYECKOE | BEIIECTBAMU u 1ab0paTOPHBIM
MOBEICHHE B Pa3IMYHBIX CHUTYaIlMsX, MPOSBIATH | 000PYIOBaHUEM; MIPEICTaBIAT
TBOPYECTBO U BOOOpakeHUE, OBITh WHUIIMATHBHBIM pe3yJIbTaThl XUMHYECKOTO
OBjajgeHue YHUBEPCAJIBLHBIMM PEryjisiTUBHBIMH | 3KCIIepuMeHTa B (opme  3ammcu
JAeHCTBUAMM: YPaBHEHUI COOTBETCTBYIOLINX pEaKIUi
NpUHATHE ce0 M APYTUX JIIOJei: U (GopMynHpoOBaTh BBIBOJBI Ha OCHOBE
- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX JIIOJEH TIPU | 3TUX Pe3yJIbTaToB
aHaIM3e Pe3yIbTaTOB NCATEIbHOCTH;
- MpU3HAaBaTh CBOE MPABO W TPaBO JIPYTHX IOJeH Ha
OIINOKH;
- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP C MTO3UIIH
JIPYTOTO YeJI0BeKa;
OK 07. B 001acTH 3K0/10IrMYE€CKOro BOCIUTAHMSA - chopmupoBaTh MNPEICTABICHUSA: O
CopeiicTBOBaTH - c¢OpMHPOBAHHOCTh SKOJIOTMYECKOW  KYJIBTYPHI, | XUMHYECKOM COCTaBJIAIOLIEN
COXPaHEHUIO MMOHMMAaHWE  BIUSHUS  COIHMAIhHO-DKOHOMHYECKUX | €CTECTBEHHOHAYYHOW KapTUHBI MHpA,
OKpYy’Karotei MPOIIECCOB HA COCTOSIHME MPHUPOJHOW W COIUAIBHOW | pOTM  XWMHW B TIO3HAHWH SIBIICHUH
Cpenbl, Cpenbl, OCO3HaHUE rIo0aLHOTO XapakTepa | Ipupobl, B GOPMUPOBAHUN MBIIIICHHUS
pecypcocOepexe | FIKOJIOTHYECKUX Mpodiiem; u KYJIBTYpPhI JUYHOCTH, ee
HUIO, IPUMEHSATh | - ITUTAHUPOBAaHWE W OCYIIECTBICHHWE JIeHCTBHIA B | (yHKIIMOHAIBHOMN TPaMOTHOCTH,
3HaHUA 00 OKpYXKaromed cpeme Ha OCHOBE 3HAHHUS Ileliel | HeOOXOIMMOM JIRIE: peleHus
W3MEHEHUHN YCTOWYHMBOTO Pa3BUTHS YEJIOBEYECTBA; MIPAKTHYECKUX 3a7ad WU DKOJOTHYECKH
KJIIMAaTa, aKTHUBHOE HETPUITHE NEHCTBUM, NPUHOCIIIMX Bpesa | 000CHOBAHHOTO OTHOIIEHHS K CBOEMY
MPUHIATIBI OKpY’KaromIel cpene; 3I0POBBIO ¥ IPUPOIHOI cpene;
OepexIIMBOTO - yMEHHe  IpPOTHO3MPOBAaTh  HEOIArONpUATHBIC | - YMETH co0roaTh rpaBmIa
MIPOU3BOJICTBA, 9KOJIOTMYECKHE  IOCIEACTBUSA  NPEANPUHUMAEMBIX | SIKOJIOTHUECKU 1eNecoo0pazHoro
3¢ PeKTHBHO JEHCTBUM, IPEeOTBpAILATh UX; moBeJeHUss B OBITYy H  TPYyAOBOH

JeNCTBOBATh B

- paCcHIMpCHUE OnbiTa ACATCIIBHOCTU 9KOJOTHYECKOM

OCATCIIBHOCT B HCIAX COXPaHCHUA




‘lpeBBBI‘-IaﬁHBIX
CUTyalusax

HAIpaBJICHHOCTH;

- OBJIaZICHUE HaBBIKAMHU yUeOHO-HCCIIEIOBATEILCKOMH,

HpOCKTHOfI n COHHaHBHOﬁ JCATCIIBHOCTH,

CBOETO 3JI0pOBbSI M  OKpy’Karomei
IIPUPOAHOM Cpelbl; YUUTHIBATh
OMACHOCTh BO3/ICUCTBUS Ha JKUBBIC
OpraHMU3MBbl ONpPEJEIIEHHBIX BEIIECTB,
IIOHUMAs CMBICII [OKa3aTesl
npeaeIbHoN JIOIIyCTUMOH
KOHIEHTpaIuu




2. CTPYKTYPA ¥ COJAEP)KAHUE YYEFHOM JJUCITUTIIMHBI
2.1. O0beM QMCHUIIMHBI U BUAbI Y4eOHOIl padoThI

Buna yueOHoii padoThl O0bem yacon

O0bem 00pa3zoBaTe/IbHOM NMPOrpaMMbl y4eOHOM TUCIUTIIIHHbBI 72

B T.4. B (])opMe npaKanecxoﬁ noAroTOBKH

OcHoBHoOE coiepKaHue 67

B TOM YHCJIC:

aexiyn (YpoKn) 23
MPAKTUYECKUE 3AHATUSA 44
caMoCToOsITeJIbHAs padoTa 5

NuanBuayajibHbId NPoOEKT (1a/HET) HET

IIpome:xyTounasi arrecranus (1uddepeHUMPOBAHHBI 3a4eT) — 2 ceMecTp




2.2. TemaTnyecKMil IJIAH U COJEPKAHNE JUCHUIIIIMHBI «XUMM»

HaumeHoBanue DopmupyemMble
Conep:xanue yueOHOro MaTepuaJia O0bem yacoB
pa3fesnoB U TeM KOMIIeTeHIH U
OcHoBHOe cojiepskaHue 70
Pasnes 1. OcHOBBI CTpOeHHs BelllecTBA 6
Tema 1.1. OcHOBHOe coiep:kaHne 4 OK 01
Crtpoenue aToMOB Jexunn 1
XHMHAHCCKHX CoBpeMeHHass Mojenb CTpoeHHA aromMa. CHUMBOJMYECKHUH SA3BIK XUMHH. XUMHYECKUH BJIEMEHT. ODJIEKTPOHHAs
SNEMCHTOB I KoH(puryparust aroma. Kinaccudukamnus XUMHYECKHX DJIEMEHTOB (S-, P-, d-37eMeHThbI). BajeHTHbBIE 3IIEKTPOHBI. 1
fipupona BaneHTHOCTh. DNEKTPOHHAsA MPUPOJA XMUMHUUYECKOW CBA3U. DJIEKTPOOTPHULATEIBHOCTh. BUABI XMMUYECKOU CBSI3U
XUMIHCCKOM CBASH | (1 spaienTHAs, MOHHAS, METAILTHYECKAs, BOJOPOHAsS) U CIIOCOOH! e¢ 0OPA30BAHH
IIpakTHyeckue 3aHATHA 4
Peumienne 3amaHuii Ha MCHOJIB30BAHME XMMHUYECKOW CHMBOJIMKA W Ha3BaHWM COEAMHEHUW [0 HOMEHKIATYype
MEXIYHAPOIHOTO CO03a TEOPETUYECKOW W MPHUKIATHOW XVUMHHM W TPUBHAIBHBIX HA3BaHWW JUIS COCTABJICHUS
XUMHYECKAX (POPMyNT JBYXaTOMHBIX COEAWHEHWH (OKCHAOB, CYyNb(QUIOB, THAPHUAOB H T.I.) W JPYTHX
HCOPraHnv4cCKux COGI[I/IHCHI/Iﬁ OTACJIBbHBIX KJIACCOB. 4
HpaKTI/I‘ICCKI/IC 3adaHrd Ha YCTAHOBJICHHE CBA3M MCEXKAY CTPOCHHECM aTOMOB XHMHUYCECKUX DJJICMCHTOB U
MIEPUOMYECKUM M3MEHEHHUEM CBOHCTB XMMHUYECKHX AJIIEMEHTOB U WX COSJAMHEHHWI B COOTBETCTBHH C ITOJIOKEHUEM
ITepuoanueckoil CUCTEMBI.
Tema 1.2. OcHOBHOe coiep:kaHue 2 OK 01
I[Nepuonmyeckuii IpakTHYecKHe 3aHATHS 2 OK 02
3aKOH H Tabmmia [Tepuoanueckas cucrema xumuueckux anemMeHToB .. Menneneera. ®usnueckuii cmpica Ilepronuueckoro
AN Menneneesa | oua J.W. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XHMHYECKUX JIIEMEHTOB, 00pa3yeMbIX HMH
MIPOCTHIX H CIIOKHBIX BEIIECTB B COOTBETCTBHH C TIOJIOKEHHEM XHMHYECKOro deMeHTa B [leproamueckoii cucreme.
MupoBo33peHueckoe U HayuHoe 3HadeHue [lepuoanueckoro 3akona .M. Menneneesa. ITpornossr J1.1.
MengeneeBa. OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB. 2
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUH HA XapaKTepU3aLHI0 XUMUYECKHX 3JIEMEHTOB
«MeTtammieckue / HeMeTATHYECKHE CBOMCTBA, JIEKTPOOTPHUIIATEIEHOCTh XMMUYECKUX DIIEMEHTOB B
COOTBETCTBUU C UX DJICKTPOHHBIM CTPOCHUEM U I10JIOKECHUEM B HepHOHquCKOﬁ CHUCTEMC XUMHUYCCKUX DJIEMCHTOB
JI.1. MenneneeBay
Paspes 2. Xumuyeckue peakuuu 11
Tema 2.1. Tumsr OcHOBHOe coiep:kaHue 4 OK 01
XUMHUYECKUX Jlexkuuu 1




peakuui

Knaccudukarus u THIIBI XAMAYECKIX PEaKIHUN C y9acTHEM HeOpraHmYecKuX BemecTB. CocTaBieHNe ypaBHEHUH
peaxiuii CoeIMHEHUS, Pa3IoKCHHS, 3aMEIICHUs, OOMEHA, B T.4. PEaKI[Hi TOPSHUSI, OKUCIICHUS-BOCCTAHOBJICHHMSL.

YpaBHeHHS OKUCIEHUA-BOCCTaHOBNEHM. CTeneHs okuciaerns. OKUCIUTENbh U BOCCTaHOBHUTENh. COCTaBIEHNE U 1
ypaBHHBaHNE OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIII METOIOM 3JIEKTPOHHOTO Oananca. OKUCIUTENBHO-
BOCCTAaHOBUTEIIBHBIC PEAKIIMH B IPUPOJIC, TPOU3BOJICTBEHHBIX MPOIIECCAX U )KU3HEACITEILHOCTH OPraHU3MOB
IpakTHyeckne 3aHATUA 4
KoanuecTBeHHBIE OTHOIIEHH B XUMHU. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XUMHHU U PaCUYCThI IO YPaBHCHUAM
XUMHUYECKUX peakiuii. Mo Kak equHUIlAa KOJTMYeCcTBa BemecTBa. MomsipHas Macca. 3aKOHBI COXPAaHEHHUS MacChl U 4
sHeprun. 3akoH ABoraapo. MomsipHbeid 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTH Ta30B. PacdeTsl 1Mo ypaBHEHUSIM
XUMHYECKUX PEAKIUil C UCIIOJIb30BAHUEM MacChl, 00beMa (HOpMaJlbHbIC YCIIOBHS) Ta30B, KOJMUECTRA BEIICCTBA
Tema 2.2. OcHoOBHOe cojlep:kaHue OK 01
DNEKTPOIUTUYCCKAS Jexmun 1 OK 04
JUCcolManus 1 =
o  oBMe Teopust snexTponuTHUecKO Awccoruanud. MoHBL. DIEKTPONHUTHI, HEIJIEKTPOIUTHI. Peakiu MOHHOTO OoOMeHa.
WOHHBIN 00OMeH N N
CocraBrieHue peakiuii HOHHOTO OOMeHa ITyTeM COCTaBJICHHS WX TOJHBIX W COKPAIICHHBIX MOHHBIX YPaBHEHUH. 1
KucrnoTHO-0CHOBHBIE PeakIii. 3aJaHus Ha COCTABIICHNE NOHHBIX PEaKITHil
IIpakTuyeckue 3aHATUS 4
[Mpaktudeckas padora “TUIBl XHMHUUECKUX PEaKIHi”.
HccnenoBanne TUIOB (110 COCTaBY ¥ KOJMYECTBY UCXOAHBIX U 00Pa3yIONUXCS BEMIECTB) M MPU3HAKOB XUMHUUECKHUX 4
peaxuii. [IpoBenenne peakuuii FOHHOTO OOMEHa, OIpeIeIeHrne Cpe bl BOHBIX PACTBOPOB. 3ajaHUs Ha
COCTaBJICHUE HOHHBIX PEAKLUI
CamocTrosiTeqibHasi paboTa: TIOJIrOTOBKA K KOHTPOJIBHOM paboTe 2
Paspea 3. CTpoeHue 1 CBOHCTBA HEOPTAHMYECKHUX BeleCTB 17
Tema 3.1. OcHOBHOe coep:kaHue 4 OK 01
Kiraccuduxkarus, Jlexnun 1




HOMEHKJIaTypa U
CTpOCHUE
HEOPTraHWICCKUX
BEIIICCTB

IIpenmet Heopranmueckoit xumun. Kitaccndukaiys HeopraHUIecKuX BemecTs. [IpocThie i cl10’KHEBIE BEIIECTBA.
OCHOBHBIE KJIACCHI CII0XHBIX BEIIECTB (OKCHIBI, THIPOKCUIBI, KUCIOTHI, COJIM). B3aMMOCBSI3b HEOPraHHUYECKUX
BeIlecTB. ATperaTtHbie COCTOSTHAA BemecTBa. Kpucrammnieckre u aMmopQHbIe BemecTBa. T UITbl KPUCTATUTMYECKUX
pemreTox (aToMHasi, MOJIEKYJISIpHAs, HOHHAS, METAITNYECKast). 3aBUCUMOCTh (PM3NIECKUX CBOWCTB BEIIECTBA OT
TUTIA KPUCTALUTUYECKON pelIeTKH. 3aBUCUMOCTh XMMHYECKOW aKTUBHOCTH BEIIECTB OT BUa XUMHUECKOM CBS3H U
TUTIA KPUCTALTUYECKOH perieTku. [TpuauHbpl MHOr00oOpa3us BEIecTB

IIpakTHyeckue 3aHATHS

HOMCHKHaTypa HCOPraHnvYCCKUX BCHICCTB: HAa3BAHMC BCIICCTBA UCXOOA U3 UX XUMHYECKOM (1)OpMy‘HI)I U
COCTaBJICHHE XUMHYECKOW (hOPMYITBI HCXO U3 Ha3BaHMA BemiecTsa mo MexayHapoauoit (MFOITAK) mmn
TPUBHUAIBHON HOMEHKIIATYpE.

Pemrenune npakTryueckux 3aJaHni Mo KIacCU(PHUKALUU, HOMCHKIATYPE U XUMHUYECKHM (OpPMYJIaM HEOPTaHMYECKHX
BEILIECTB Pa3IMYHbIX KJIaccoB (yrapHbIH ras, YrJICKMCIBIH Ia3, aMMMaK, TalleHas M3BECTh, HETralleHas M3BECTb,
MUTHEBAS COJA U IPYTUX): HA3bIBaTh U COCTABIATH (POPMYJIbI XMMUYECKHUX BELIECTB, ONPEACIIATh IPUHAICKHOCT
K KJIaccy.

Hctounuku xumudeckoil nHpopManun (cpeicTB MaccoBoi nH(popMayu, cetb MuTepHeT u apyrue). [Tonck
nHGOPMAITUH 110 Ha3BaHWSIM, WICHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyliaMm

OK 02

Tema 3.2. duzuko-
XUMHYECKHE
CBOMCTBa
HEOPTaHUIECKUX
BEIIIECTB

OcHoBHOeE cofepkaHne

Jlexknun

Mertamner. O0mue ¢pu3znuecKkue U XMMUYEeCKue CBOHCTBAa MeTauioB. CriocoObl MmoydeHusl. 3HaueHHe METauIOB U
HEMETAJUIOB B MPUPOJE U KM3HENEATEIIbHOCTH YeJIoBeKa M opraHu3MoB. Kopposus MeTaymnoB: BHIBI KOPPO3HH,
CIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH

Hemeramibl. O01me pu3nveckre 1 XMMUIECKUE CBOMCTBA HEMeTaJUToB. TUITUYHbIE CBOWcTBA HemeTa/uioB [V— VI
rpynn. Knaccudukanmss m HOMEHKJIATypa COEAMHEHHH HeMeTauioB. KpyroBopoTbl OMOT€HHBIX JIIEMEHTOB B
MIPUPOJIE

XUMHYeCKIEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUECKHUX BEIMIECTB (OKCHIOB, TUAPOKCHIOB, KHCIIOT, COJICH U
Iip.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEMIECTB, BOJOPOJTHBIX COSAMHEHHH, BBICIITUX OKCHIIOB 1
TUJIPOKCHJIOB

IIpakTH4eckue 3aHATHSA

CocTaBiieHHE YpPaBHEHHH XMMHYECKHX PEAaKLUMH C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPraHWYECKHX BEILECTB:
METAJUIOB ¥ HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHMYESCKHX KHUCIIOT,
OCHOBaHUI 1 aM(OTEPHBIX THAPOKCHIOB; HEOPTAaHMYECKUX COJIEH, XapaKTePU3YIONINX X CBOHCTBA.

Pemenne nmpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUYECKHUX 3aJaHWil Ha CBOWCTBA, COCTaB, MOJy4YeHHE M Oe30macHoe
WCIIOJIb30BaHNE BAXKHEHIITNX HEOPraHUUECKUX BEIIECTB B OBITY W MPAKTHYECKOHN JIESTEILHOCTH YEIOBEKa

OK 01
OK 02




Tema 3.3. OcHOBHOe cojiep:kaHue 4 OK 01
Unentupukaums | MpaKTudeckoe 3ansiTs 4 OK 02
HCOPTaHIMCCKIX [Tpaktuueckas padbora «MaeHTHHUKALNS HEOPraHUUECKUX BEILIECTBY. OK 04
BCHICCTB Pemenne sxcneprMeHTaNBHBIX 331324 110 XUMHUYECKMM CBOMCTBaM METAJUIOB M HEMETAIIJIOB, MO PAclO3HABAHUIO U

MOJY4YEHHUIO COEeIMHEHNI METaJIOB U HEMETaJIJIOB. 4

WnenTnduxanns HEOPraHUYECKUX BEILECTB C HCIIOIb30BAHHUEM HX (U3UKO-XMMUYECKHUX CBOWMCTB, XapaKTEPHBIX

KayeCTBEHHBIX peakiuii. KauecTBeHHBIE peaknnu Ha cynbhaT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHMSI
CamocTrosiTeJbHasi padoTa: MOAroTOBKA K KOHTPOJIBHOH paboTte 2
Paznen 4. CTpoenue H CBOICTBA OPraHUYeCKHX BellecTB 19
Tema 4.1. OcHOBHOe coep:kaHue 4 OK 01
Knaccudukarus, Jlexuun 2
CTpOCHHE U IlosiBieHME U pa3BUTHE OPraHUYECKON XUMHUH Kak Haykd. [Ipeamer opranndeckoil XUMuu. MecTo 1 3Ha4eHUE
HOMEHKJIaTypa OpPraHUYECKOW XUMHH B CHCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XHUMHYECKOe CTPOEHHE KakK TMOPSJIOK COeIMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BajeHTHOCTH. OCHOBHBIE
BEIIECTB MOJIO’KEHUSI TEOPUHM XMMHUYECKOIO0 CTPOEHHs OpraHmueckux coeanHeHuil A.M. BytiepoBa. Yrinepoanslii ckener

OpraHUYEeCKON MOJEKYNbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHUYECKOI'O CTPOECHUsS MoJieKyid. M3omepusa u 2

H30MEpHI.

[Monsitnie o ¢yHkuMoHanbHOW rpynme. Paaukan. [IpuHOUNBI KiIacCUPUKAMK OPTaHMYECKHX COCAMHEHHM.

MexayHapoaHass HOMEHKIATypa W IPHHLMUIBI HOMEHKIATyphl OpraHudeckux coeanHeHuidd. llonsitue 00

a30TCOJIEPXKALINX COCIUHEHUSX, OMOJOrMYEeCKH AaKTHBHBIX BelIecTBaxX (yrieBojaax, >Xupax, Oenkax u ap.),

BBICOKOMOJIEKYJISIPHBIX COSAMHEHMSIX (MOHOMED, OJTUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHA 2

Homenkinarypa opraHM4ecKuX CO€AMHEHUH OTIENbHBIX KJIACCOB (HACHILICHHBIE, HEHACHIILIEHHbBIE 1 apOMaTHIECKHE

YIJIEBOAOPO/IBI, CHUPTHI, (EHONBI, aJdbIETUAbl, KETOHBI, KapOOHOBbIE KUCIOTHI M 1p.) CocTaBieHHE NONHBIX U

COKPAIICHHBIX CTPYKTYPHBIX (OPMYJI OpPraHUYECKHUX BELISCTB OTACIbHBIX KIJIACCOB, MUCIOJB3Ysl MX Ha3BaHUS I10 2

CHUCTEeMaTUYEeCKOW 1 TPUBHAJIHLHOW HOMEHKIIATYype (3THIIEH, alleTHiIeH, MHIepHH, Gpenon, GopManbaerun, yKCycHas

KHCJIOTa, TIUIKH). Pacuersl mpocTtelimeii GopMyIibl OpraHu4ecKoil MOJIEKYJIbI, HCXOJISl U3 AIIEMEHTHOTO cOcTaBa (B

%)
Tema 4.2. CotictBa | OCHOBHOE coepKaHNe 8 OK 01
OpraHN4YECKHUX Jlekuun 4 OK 02
COCIMHCHHUI OU3NKO-XUMHYECKHE CBOWCTBA OPTaHMYECKUX COCTUHEHUI OTIENBHBIX KIaccoB (OCOOCHHOCTH KilacCU(UKAIHU H OK 04

HOMEHKJIATYpbl BHYTPH KJlacca, TOMOJIOTHUECKHH psiii U oOmas ¢gopmyna; u3oMepus; (U3NUECKUE CBOWCTBA,
XMUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYyUYEHUS):




— MpeAeNbHBIC YIIIEBOAOPOAbI (AJIKaHBI W IHKIIOATKaHbl). ['OpeHre MeTaHa Kak OJMH U3 OCHOBHBIX HMCTOYHHUKOB
TEIUTa B IPOMBIIIICHHOCTH U OBITy. CBOWCTBa MPUPOIHBIX YTIEBOIOPOIOB, HAXOXKICHNE B IPUPOJIE M IPUMEHEHIE
AIKaHOB;

— HeTpenenbHble (AJKCHBI, aIKMHBI W aJKaJWCHBI) M apOMaTHUYECKUE YIIICBOJOPOJbLI. ['OpeHHe aleTHiIcHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JJISI CBAPKH U PE3KU METAJLJIOB

— KHACTIOPOACOAEpIKaIINe COeAMHEHHS (CITUPTHI M (PEHOIIBI, KapOOHOBBIC KUCIIOTHI M d(DHUPHI, abACTUILI U KETOHFHI,
JKUPBI, yrieBoabl). llpakTudeckoe TpUMEHEHWE OTWISHTIWKOINSA, TIulepuHa, ¢eHoma. llpumeHenne
(dopManbpaeruaa, aneTalbAeTHAa, YKCYCHOW KHUCIOTHL.. MBUIa Kak COJU BBICHIMX KapOOHOBBIX KHUCIOT. Motomue
CBOICTBa MbIa

— azoTcoiep)Kamiue COeAWHEHWS (aMHHBI M aMHHOKHUCIOTHI, Oenku). BBICOKOMONIEKYISpHBIE COCTUHEHUS
(cuHTEeTHYECKHE U OMOJIOTMYECKU-aKTUBHBIC). MOHOMED, MoMMep, CTPYKTYpHOE 3BeHO. [loumepu3saius sTuiieHa
KaK OCHOBHOE HAIPaBJICHUE €TI0 UCIIOJIb30BAHHUS.

I'eHeTnveckas CBA3b MEXIY KJIACCAMU OPTaHUYECKHUX COSTMHEHUIN

IIpakTuyeckue 3aHATHS

CBoifcTBa OpraHMYECKHX COEAMHEHHWH OTAENbHBIX KJIAcCOB (TpUBHAIbHAsI M MEXAyHapogHas HOMEHKIATypa,
XMMHYECKHE CBOMCTBA, COCOOBI MOJTYyYEHUs): TpeAeibHbIe (aJKaHbl M [UKJIOAJIKAHbI), HETpeaeNbHble (aIKCHBL,
ANKWHBI U QJIKaJHEHBI) U apoMaTU4ecKue YTIeBOJAOPOAbI, COUPTHl M (PeHOobl, KapOOHOBBIE KUCIOTHI M 3(UPH,
aNbJEeTUAbl U KETOHBI, aMUHbI U aMHHOKHCJIOTHI, BHICOKOMOJICKYJISIPHBIE COEAMHEHHMS. 3aJaHUs HAa COCTABJICHUE
YpaBHEHUH XUMHYECKHX PEAKIMH C yYaCTHEM OPraHWYECKUX BEIIECTB HA OCHOBAHMHU MX COCTAaBA M CTPOCHUS

CocraBrieHue cxeM peakiuil (B TOM YHCIE M0 MPEATOKEHHBIM IEMOYKaM IMPEBPALIEHH), XapaKTepU3yIOIMNX
XUMHUYECKHE CBOMCTBA OPraHUYECKUX COEIWHEHHH OTIENbHBIX KIJIACCOB, CHOCOOBI MX MOJY4YeHHS W Ha3BaHHE
OpPraHUYECKUX COCAMHEHHH 110 TPUBUAIBHOM WIIM MEXIIyHAPOAHOM CHCTEMAaTHYeCKOM HOMEHKIIATYpe.

Pemenne npakTHKO-OPMEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHMM Ha CBOHCTBa OPraHUYECKUX COEAMHEHHH
OTJIEbHBIX KJIACCOB

[Mpaktuyeckas padota “TIpeBpaleHust OpraHUYECKUX BEIIECTB IPH HArpEeBaHUH".
[lony4yeHnue 3TuiIE€HA M HM3yYEHHE €ro CBOWCTB. MoJenupoBaHHE MOJIEKYJ W XUMHYECKHX HNpPEBpALICHU Ha
IIpUMEpE dTaHa, THIIEHA, alleTHIIEHa U Jp.

Tema 4.3.
Wnentudukamms
OpraHUYECKUX
BEIIIECTB, UX
3Ha4YEHHUE U
IpUMEHEHHUE B

OcHoBHOE CoAepKaHue

Jlekuuu

buoopranndeckune coenuHenus. llpumeHernme W OuMoiOrMuYeckas poyib yrieBogoB. OKHCIEHHE YTJIEBOJOB —
MCTOYHHUK PHEPTHH KHUBBIX OpraHu3MoB. OOnacTy MpUMEHEHUs aMUHOKHCIOT. [IpeBpamienns OeikoB MUIIU B
opranusme. buonorndeckue Qpynkiun OenkoB. buonorndyeckrne QyHKINHU XKUPOB. Poib opraHMYeckoil XUMHH B
peleHny IpodIieM MUIIEeBoN 0€30aCHOCTH

OK 01
OK 02
OK 04




OBITOBOW 1 Ponp opranndeckoil XMMUM B peIICHHHM MPOOJIEM SHEPreTHYECKOH Oe30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
IIPOM3BOJCTBEHHON | CO34aHMM HOBBIX MAaTEpUaJIOB, HOBBIX MCTOYHHMKOB 3HEPIHH (aJbTEpPHATHUBHbIE UCTOUHUKHU HEprun). OnacHocTh
JESTETbHOCTH BO3/CHCTBUSA HAa >KUBBIC OPIaHU3MBl OPraHUYECKUX BELIECTB OTAEJBHBIX KJIAacCOB (YIJIIEBOAOPOIBI, CIHPTBHI, 1
YeNoBeKa (eHONBI, XJIIOpPOPraHUYECKHE MPOU3BOIHBIC, aNbIETHABl W Ap.), CMBICI MOKa3aTess MpeaelbHO IOMyCTHMOMN
KOHIIEHTpAINH
IIpakTHyeckue 3aHATHS 2
IIpaktrueckas padora: “UneHTHdUKAINSI OPTaHUIECKUX COCTHHEHNUN OTIEITBHBIX KIIACCOB”™
Wnentudukanus opraHu4ecKuX COSANHEHHN OTAENBHBIX KJIaccoB (Ha MpUMepe albIeruIoB, Kpaxmana, yKCyCHOU
KHCJOTHI, OENKOB U T.I.) C HCIONB30BaHHEM HX (PU3MKO-XUMHYECKHX CBOWCTB M XapaKTEPHBIX KayeCTBEHHBIX 2
peaxmuii. Jlenaryparnus Oenka mpu HarpeBaHuH. L[BeTHBle peaknny OenkoB. BO3HHKHOBEHWE aHATHTHYECKOTO
CUTHaja C TOYKH 3PEHMS XMMHUYECKHX IPOLECCOB IPH MPOTEKAHUH KAYECTBEHHOM pEaKLUH, IO3BOJIIOIIEH
UACHTH(GHUIMPOBATH NPEATIOKEHHBIE OPTraHUYeCKUE BEISCTBA
CamocTosiTejibHasi padoTa: OArOTOBKA K KOHTPOJIBHOM padoTte 1
Pazpea 5. Kunernueckue ¥ TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKHX peakuuii 4
Tema 5.1.Cxopocts | OcHOBHOE coepikaHue 4 OK 01
XUMUYECKUX OK 02
peaKiuii. Jlexuuu 2
XuMu4eckoe CKOpOCTb peakLuy, €€ 3aBUCUMOCTb OT Pa3JInYHBIX (PAKTOPOB: MPHUPOIBI PEarupyromX BEIIECTB, KOHLEHTPALUU
paBHOBECHE pearupyonyx BeIecTB, TEMIIEPATyPhl U IUIOIAAN PEaKMOHHON NOBEPXHOCTH. TerioBbie 3Pp(eKTh XMMUUECKUX
peaxiuii. OK30- ¥ 3HJOTEPMHUUYECKUE, PEAKIIH. 5
OOparuMocTh peakiuii. XUMHYECKOe pPaBHOBECHE W €r0 CMEIICHHE TIOJ JCHCTBHEM pPa3InYHBIX (aKTOPOB
(KOHLIEHTpaLUsl PEarecHTOB WIM HPOIYKTOB pEaklHW, NaBJIEHHE, TEeMIlepaTypa) Uil CO3JaHMS ONTHMAaTbHBIX
YCJIIOBHMM NIPOTEKaHUsI XUMUUYECKUX npoueccos. ITpuniun Jle larense
IIpakTHyeckue 3aHATHA 2 OK 01
Penrenne mpakTHKO-OPHEHTHPOBAHHBIX 3aJaHUH Ha aHalM3 (AaKTOpOB, BIHMAIONIMX HAa W3MEHEHHE CKOPOCTH OK 02
XUMHAYECKOH peakuud, B T.4. C IMO3UIMH 3KOJOTHYECKH LEenecooOpa3HOTO MOBEACHHS B OBITY W TPYAOBOH
JIEATENIBHOCTH B IIENISIX COXPAHEHHUS CBOETO 3/I0POBBS M OKpY Karollel IpUPOAHOIN Cpeabl. 2
Pemenne mnpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUid Ha mpuMeHeHue npuHuuna Jle-Illatense it HaXOXKIEHUS
HalpaBJICHUs] CMELICHHs PAaBHOBECHS XMMUYECKOM peakuuMu W aHanu3 (aKTOpOB, BIMSIOIIMX Ha CMELICHHUE
XUMHYECKOTO PABHOBECHS
Paspea 6. PacTtBops1
Tema 6.1. OcHOBHOe coiep:kaHue OK 01
[onsTre o OK 02

Jlexkuuu




pacTBopax PactBOpenue kak pusznko-xummudeckuii npouecc. PactBopel. CriocoObl MPUTOTOBIIEHHS PacTBOPOB. PacTBOPUMOCTS. OK 07
MaccoBast 101 pacTBOpeHHOro BemiecTBa. CMBICT IOKa3aTess MPENesbHO AOIYCTUMOW KOHLEHTPALUH U €ro
HCIIOJIb30BaHME B OLICHKE IKOJIOIMYECKOil Oe30macHoCTH.
[IpaBuna 3KOJMOTHYECKH L1eIeco00pa3HOro MoBeleHHs B OBITY M TPYIAOBOW JESITEIBHOCTH B LENSAX COXPAaHEHUS 5
CBOETO 3JI0POBbSI W OKpYJXKarollle NpPUPOTHOW CpeAbl; OMAaCHOCTh BO3ACHUCTBHA HA KHUBBIE OPraHU3MBI
OIIpeIeJICHHBIX BEILECTB.
Pemienne mMpakTUKO-OPHEHTHUPOBAHHBIX PACUCTHBIX 3aJaHWi Ha PACTBOPBI, HCIOJIb3yeMble B OBITOBOH U
NPOM3BOJCTBEHHOH JIESTEIBHOCTH YEIOBEKa
Tema 6.2. OcHOBHOE colep:KaHue OK 01
HccfeHOBaHHe IIpakTnyeckue 3aHATHS OK 02
CBOICTB PacTBOpPOB
P P [IpaxTrueckas padora «lIpuroToBiaeHne pacTBOPOBY. OK 04
IIpuroroBnenne pacTBOpOB 3aJaHHOM (MaccoBoM, %) KOHLEHTpauuu (C NPaKTUKO-OPHUEHTHPOBAHHBIMU 5
BOIPOCAMM) U ONpeJieNIeHHE Cpeibl BOAHBIX PACTBOPOB.
Penienue 3aga4 Ha NPUTOTOBJIEHHE PACTBOPOB
Pazpen 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa 9 OK 01
OK 02
Tema 7.1 Xumusi B [OcnoBHoOe conepixanue 9
ObITY U OK 04
. |Jlexnuu
MIPOM3BOJCTBEHHOMN — ~ — OK 07
NEeSATEeTFHOCTH Hoseiimne OOCTHMIKCHUA XWUMHUUYCCKOM HAYKM M XHUMHUYCCKOU TEXHOJIOTUH. Ponp xumun B oOecrieueHUH
YenoBeKa 9KOJIOTMYECKOM, SHEPreTHUYECKON M MUIIEBO 0€30MacHOCTH, Pa3BUTUH MeAULUMHBL. [IpaBuina moucka u aHammsza 4
XUMHUYECKON MHGOpMAIMK W3 PA3JIMYHBIX HCTOYHHMKOB (HayuHas M ydeOHO-HAy4Has JIUTEpaTypa, CPeICTBa
MaccoBoil nHdopmaimu, cetb UHTEpHeT)
IIpakTUyeckue 3aHATHSA 4
Ilouck u aHamM3 KeWcoB O NPUMEHEHUM XHMHYECKHMX BEIIECTB M TEXHOJOIMH ¢ Yy4eToM Oyaymiei
npodeCCHOHAIBHON JIEATENTPHOCTH MO TEeMaM: BaKHEWIIHME CTPOMTEIbHbIE MAaTepHajbl, KOHCTPYKLHOHHBIE
MaTepHaibl, Kpackd, CTEKIJIO, KepaMHKa, MaTepUalibl U 3JIEKTPOHUKH, HAHOMATepHallbl, TEKCTUIILHBIC BOJIOKHA, 4
MCTOYHUKH SHEPTHH, OPraHUYeCKUE U MUHEPAJIbHbIE yI00PEHUs], JIeKapCTBEHHbIE BEIIECTBA, OBITOBAsI XUMHUSI.
3amura: [IpencTaBneHne pe3yabTaToB pelieHus KeicoB B hopMe MUHH-AOKIIAIa ¢ Ipe3eHTaluen
IIpome:xxyTounas arrecTanus Mo JucuuIuinHe (IudpepeHIHPOBaAHHBIN 3a4eT) 2

Bcero
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3. YCJI0OBUS PEAJIM3AIIMU ITPOT'PAMMBI JIMCHUTIJIMHBI

3.1. TpeGoBaHUSI K MUHUMAJbHOMY MaTepHAJIbLHO-TEXHMYECKOMY 00ecledeHn 0

Peanu3zanus yueOHON AUCIUILTUHBI 0OeCIIeYeHa HATMYMEM Y4eOHOTo KaOMHeTa.

O6opynoBanne y4eOHOTO KaOWHETa: MOCAJOYHBIC MECTa MO KOJUYECTBY OOYUAIOIIMXCS
pabouee MecCTO TMpemnojaaBaTeNisi; pabodas HEMeENIoBas JOCKa; HarJsIHbIe TocoOus (HAOOpPHI
HIAPOCTEPIKHEBBIX MOJIEJICH MOJIEKYJ, MOAETH KPUCTAIUIMYECKHX PELIETOK, KOJUIEKIIMU MPOCTHIX
U CJIOKHBIX BEIIECTB W/WIM KOJUICKIIMU MOJMMEPOB; KOJUICKIUS TOPHBIX IOPOJ M MHHEPAJIOB,
tabnuia MeneneeBa, yueOHbIe PHIbMBI, IU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI).

Jns mHGOPMAIMOHHO-KOMITBIOTEPHOH TOICPKKH y4eOHOTO Iporiecca MpeanoaaracTes
UCTIOJIB30BAaHUE  MPOTPAMMHO-TIEJArOTUYECKUX  CPEJACTB,  pPEAIM3YeMBIX C  IOMOIIBIO
KOMITBIOTEpA: HCIOJb30BaHUE OOYyYaroIUX TpOrpaMM, TEMaTHYECKUX (UIBMOB, OHJIAWH
TECTUPOBAHUE U JP.

TexHuveckue cpecTBa O0yUCHUS:

NEPCOHATBHBIN KOMITBIOTED C JIMIIEH3UOHHBIM IIPOTPAMMHBIM 00€CTIeYeHUEM; MYyIbTHMEINIHBIN
POCKTOP; MHTEPAKTUBHASI JOCKA; BBIXOJI B JIOKAJILHYIO CETh.

3.2. UudopmanuoHHoe odecriedeHne peaju3alui MPporpaMMbl

Jns peanuzanuu nporpammbl Oubnuoteunsiii Gona Hayunoit 6ubmmoreku ®I'bBOY BO
«UT'Y» um. B.I'. PacmytmHa WMeeT Te€YaTHBIC W/WIU D3JICKTPOHHBIC O00pa3oBaTEIIbHBIC U
MH(POPMALIMOHHBIE PECYPCHI, ISl UCIIOIb30BaHUs B 00pa30BaTEeIbLHOM MpoLiecce

3.2.1. [leyaTHble N31aAHUA

OcHoBHas nuTeparypa:

1. AadpunorenoBa, WM. B. Xumusa: yueOHMK ¥ TNPAKTUKYM TSI CPEIOHETO
npodeccuonaabHoro oopasosanus / . B. Anpunorenona, A. B. badkos, B. A. [lonkoB. — 2-¢
u3., ucnp. u gon. — MockBa: U3parensctBo FOpaiit, 2022. — 291 c.

2. Kysnenosa H. E. Xumus : 10 xiacc : yrinyOnéHHbINH YpOBEHb : YUE€OHUK Ul ydaluxcs
obpasoBarenbubix opranuzarnuii / H.E. Kysnemnosa, H.H. T'apa, .M. TurtoBa. — 5-e¢ wu3g.,
crepeotun. — M. : Benrtana-I'pad 2018. —448 ¢ : un

3.2.2. DeKTpPOHHBbIE N31aHUS (3J1eKTPOHHbIE PecypChl)

1. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) (3nexTpoHHast 6MOIMOTEKA)

2. http://gotourl.ru/4792 (http://periodictable.ru/) (cBOWCTBa XMUMUYECKHX JIEMEHTOB)

3.http://www.xumuk.ru (cipaBoYHO-MH(POPMALMOHHBINA TOPTAN)

4. http://orgchemlab.com/ (;1abopaTopusi)

5. http://gotourl.ru/4785 (xypHana «XUMHUs U )KUZHBY).

3.2.3. JlonoJHUTEIbHbIE HCTOYHHKHU

1. T'a6puenstn, O. C. Xumua ang1 npodeccuid M CHEUUAIBHOCTEH  COLUANIBHO-
HKOHOMHUYECKOTO M T'yMaHUTapHOro npoduieit [TekcT] : yaeOHUK 1uid cpell. ¥ Had. pod.
oOpa3oBanus : pex. PenepanbHbIM HH-TOM pa3BUTUs oOpazoBanus / O. C. ['abpuenss,

U. T'. OctpoymoB. - 6-e u3n., crep. - M. : Akagemus, 2013. - 207 c. - (HauansHOE 1 cpenHee
npodeccuoHansHOe 00pazoBaHue.

2. Tabpuensn O.C. Xumus ans npodeccuii M CreualTbHOCTEH TEeXHHYECKOTO MPOQUIIS:
y4eOHUK JUIsl CTY. yupexaeHuit cpea. npod. oopazosanus / O.C. I'abpuensn, N.I'. Octpoymos.
— 4-e u3n., crep. — M. : U3narensckuii meHTp «Akanemus», 2017. — 272 c.

3. Kanyctuna A. A., Xanpuenko U. T'., JIubanoB B. B. Obmas u HeopraHudeckasi XuMUs.
[Tpaktuxym / A. A. Kanycruna, U. T'. Xanpuenko, B.B. Jlu6anos — CankrtlletepOypr: Jlaub,
2020. — 152 c.

4. Pe3nukoB B. A. COopHUK yrpa)KHEHUH U 3a]1a4 TI0 OPTaHUYECKOW XUMUH: yueOHOe
nocobue / B.A. PesuukoB — Cankr-IlerepOypr: Jlanp, 2021. — 226 ¢



4. KOHTPOJb M OIEHKA PE3VJBLTATOB OCBOEHHMSI YYEBHOM
TACIHATITAHBI

KoHTpoJb 1 oneHka packpbIBaIOTCS Yepe3 AUCIUIUIMHAPHBIC PE3YNIbTaThl, YCBOCHHBIC 3HAHUS
U TpuUOOpeTeHHbIE CTyJIEeHTaMH YMEHUS, HamnpaBlieHHble Ha (OpPMUpPOBaHHE OOIIUX M
po(hecCuOHATBHBIX KOMIIETEHIIUH.

Pe3yabTaThbl 00yueHust Kpurtepuu ouenkun MeToabl OLEHKH

OK 01. Bribupats crioco0Ob [lmanupyemsie  pesympratsl  (Tabn. 1.2) | OueHka pe3yabTaToB —
penieHus 3agaq YCTaHaBJIMBAIOTCA B UTOI'C U3YUCHUSA TEM! yCTHbII71 or[poc;
npodeccHoHATBHOM P 1, Temsr 1.1, 1.2 OneHKa pe3yIbTaToB —
JIESITETbHOCTH P2, Temsr 2.1,2.2 XUMHAYECKUN TUKTAHT,

P 3, Temsr 3.1, 3.2,3.3

Orenka pe3yiabTaTOB —
P4, Temr14.1,4.2,4.3 " pesy

MMPUMCHUTCIILHO K pa3/IMYHbIM

KOHTEKCTaM MpaKkTU4YecKue paboThl;
P'5, Temsr 5.1 OreHka pe3yinpbTaToB —
P 6, Temn! 6.1, 6.2
P 7. Temsr 7.1 TECTHPOBAHHE;
OK 02. Mcnonb30Bath [Inanmpyemsie  pesynpTarel  (Tabm. 1.2) OucHKa pesy IbTaTos —
COBpPEMEHHBIE CPEICTBA YCTaHABIUBAIOTCS B UTOTE U3YUCHHS TEM: PCHICHAC XUMITICCKIX
TIOUCKa, aHAIIH3a U P 1, Temsr 1.2 sajad,

OueHKa pe3yiabTaToB —

unTepnperanuy nadopmamuu | P 3, Temsr 3.1,3.2,3.3 5 §
Kefic-3a1aHuii;

U HHPOPMAIIMOHHBIC P4, Temn1 4.2, 4.3

texHojoruu st Bomosnenus | P S, Temsr 5.1 Ouenka Pe3YHBTaTOBV -
3a1a4 mpodeccuoHaIbHOM P 6, Tems1 6.1, 6.2 BBIIIOJIHEHME 3aJaHUN HA
JeATeIbHOCTU P 7, Temsl 7.1 i depeHInpoBaHHOM
OK 04. Db dextnBHO [Tnanmpyemsie  pesynprarhl  (Tabm. 1.2) sadere
B3aMMO/IEHCTBOBATE U YCTaHABJIUBAIOTCS B UTOTE U3YyUCHUS TEM:
paboTaTh B KOJUIEKTHUBE P 2, Temsr 2.2
KOMaH/Ie P 3, Temsr 3.3

P4, Temp14.2,4.3

P 6, Temeb1 6.2

P 7, Temnr 7.1
OK 07. ConeticTBOBaThH [Tnanmpyemsie  pesynbrarhl  (Tabm. 1.2)
COXPAHEHHUIO OKPY KATOIIEeH YCTAaHABIUBAOTCS B UTOTE U3YUCHHS TEM:
cpenbl, pecypcocbepesennio, | P 6, Temsr 6.1
IPUMEHSATH 3HAHUS 00 P 7, Temsr 7.1

M3MEHEHUH KIIMMATa,
NPUHIMITE OEPEKITMBOTO
NPOHU3BOACTBA, 3P PEKTUBHO
JIeiCTBOBATh B UPE3BbIYANHBIX

CUTyalusax

PabGouast mporpamma paspabotana B coOTBeTCTBHH ¢ DefepalbHBIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM CpPEIHEro oOIIero oOpa3oBaHUs, YTBEPXKACHHBIM MPUKA30M
MunucrepctBa oOpasoBanusi U Hayku Poccuiickoit @enepanuu ot 24 utons 2024 r. Ne 437,
[IpumepHoit  mporpammoii  00me00pazoBaTeNbHON  y4eOHOM  JAUCHUIIUHBL  «XHUMHUSA»,
pexomenoBanHoM @I'BOY IO «MPITO».

ABTOp nporpaMmMsbl 3@6/ C.I.ITepecTiok, 3amectuteinb aupekropa Komnemka UTI'Y o YMP
fr’: o (D.H1.0., 0orxcrocmn)




Cpenennst o mnepeyrBep:kaeHun PaOodeii mnporpaMmbl
«XHuMHUSD> HA 0YepeHOol YUeOHbIH roJl M perucTpanun u3MeHeHn il

yueOHOH IMCHUIIHHBI

VueOHEbIH
roj

Pemwenne YMK
Konnemxa
(Ne mpoTokoa, marta,
TTOATHCH IPEACEAATEIIS)

Buecennnle n3aMeHeHusa

Howmepa nuctoB

3aMCHCH-
HBIX

HOBBIX

aHHYJIHMPO-
BaHHBIX

Hacmosawas npoepamma, He Mmodcem Ovlmb 80CHpou3gedeHa HU 6 Kakou gopme 06e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopovl-paspabomuuka npocpammsi.




