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1. IMACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JAUCHUIIJIMHBI YII.09 XUMUA

1.1. OGnacTh NpuMeHEHHUS paboUeii mMporpaMMbl

PabGouast mporpamma IUCHMIUIMHBI SIBJISIETCS YacThiO 00pa3oBaTEbHOMN
nporpammbl B cooTBeTcTBUU ¢ PI'OC CIIO mo mpodeccun 09.01.05 Omeparop
TEXHUYECKOU NOAAECPKKH.

1.2. Mecto auctumunsl B ctpyktype [ITTKPC:
OJ1. O6meo0Opa3oBaTEIbHBIN ITUKI

VII. YueGHble ipeamMeThl

VII1.09 Xumus

1.3. llenu m 3amauu OUCIHUIUIMHBI — TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
JUCLUTIIIUHBL.

[enbto sBAsIETCST POPMUPOBAHUE Y CTYJIEHTOB MPEICTABICHUS O XUMUYECKOU
COCTABJISIIOLIEN ECTECTBEHHO - HAYYHOM KapTUHBI MHpPAa KaK OCHOBBI IPUHATHS
peuieHUI B OJKW3HEHHBIX M IHPOMU3BOACTBEHHBIX CHUTYalUsX, OTBETCTBEHHOIO
MIOBEACHUS B IPUPOJHOU CpEIE.

3agaum IMCUMILVIMHBI:

1. chopMUpPOBATh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPY:KalOLIEW Cpele, LUEIOCTHOM HAaydYHOM KapTWHBI MUpAa,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. pa3BUTh  yYMEHHSI  COCTaBJIATH  (OPMYJIbI  HEOPTraHUYECKHX U
OpPraHMYECKHUX BEUIECTB, YPaBHEHUS XUMHUYECKHX pEakUui, OOBSCHATh UX CMBICIH,
MHTEPIPETUPOBATD PE3YJIbTAaThl XHMHUYECKUX IKCIIEPUMEHTOB,

3. chopMUpOBAaTh HAaBBIKM MPOBEACHUS MPOCTEHIIMX XUMHUYECKHX
AKCIIEPUMEHTAJIbHBIX  HCCIIEIOBaHUM C COONIOJEHHMEM TpaBHJ  0€30MacHOro
oOpallieHus1 ¢ BEIIECTBAMHU U JIaOOPAaTOPHBIM 000PYAOBAHUEM;

4. Pa3BUTh YMEHHUsS MCIOJb30BaTh MH(POPMALIMIO XUMUYECKOTO XapakTepa
U3 Pa3INYHBIX UCTOYHUKOB;

S. chopMUpOBaTh  YMEHHMS  MPOTHO3UPOBATH  IOCIEACTBUS  CBOEH
NESATEIIbBHOCTY W XUMHUYECKUX MPUPOAHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX
IIPOLIECCOB;

6. chopMUpOBaTh TMOHUMAHUE 3HAYUMOCTH JOCTHKCHHM XHUMUYECKOU
HAYKH U TEXHOJIOTHH JJIsl pa3BUTHS COLIMAILHOM U MTPOU3BOJICTBEHHOU cep.

1.4. KonmuecTBO 4aCcOB Ha OCBOCHUE AUCIIUILIINHBIL:
MakcuMalibHOM y4eOHOM Harpy3Kku o0ydaromierocs - /2 gaca, B TOM YHCIIE:



— oOsi3aTenpHAs ayAUTOpHAs ydyeOHas Harpy3ka (Bcero) - 72 4acoB, M3 HHX

npakThdeckas padota - 38 yacos.

1.5. Ilnanupyemsble

pE3yNbTATHI

OCBOCHMUA

001eo6pazoBaTebHON

nuctuIInHbl B cooTBeTCTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Kon u IlnanupyemMblie pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI
HAHMeHOBaHHUe
¢dopmupyembIx Oo0uue JAucuunimHapHbie
KOMIIeTeHIM
OK 01. Beibupatp B yacTu TPyAOBOI0 BOCIIUTAHHSA: - BIIAJICTh CUCTEMOM

CIOCOOBI perieHus
3ama4y
npodeCcCHOHATbHON
ACATCIIbHOCTU
NPUMEHHUTEIBHO K
Pa3INIHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPYAy, OCO3HaHHE
[IEHHOCTH MacTepCTBa, TPYJ0TI00UE;
- TOTOBHOCTh K aKTHBHOH JESTEIbHOCTH

TEXHOJOTHYECKON u COLMAIIBHOM
HaIpaBJIEHHOCTH, CITOCOOHOCTh
WHUIIUUPOBATH, TUTAHUPOBATH u
CaMOCTOSITENIbHO ~ BBIMIOJIHATH  TaKylo
e TEIbHOCTD;

- HWHTEpeC K pasnuyHeiM  cdepam

npo(hecCUOHAEHOM e TEILHOCTH,

OsJjagenue YHHUBepPCaJIbHbIMH
yueOHBbIMHU MO3HABATEILHLIMH
NeHCTBUSAMMU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS:

- CaMOCTOSITENIBHO  (hOPMYJTUPOBATH U
aKTyaJIMu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYIICCTBCHHBIN MPU3HAK
WIKM  OCHOBAaHWS I  CPaBHCHUS,
KJIacCU(UKALUU U 000OIICHNUS;

- ONpeneNnsaTh Uenu  JEeSATEIbHOCTH,
3a/1aBaTh MapaMeTpbl W KPUTEPUH HUX
JOCTH>KECHHS;

- BBISIBIIATD 3aKOHOMEPHOCTHU u
IPOTUBOPEYUSI B PacCMaTPUBAEMBIX
SIBJICHUSIX;

- BHOCHUTHh KOPPEKTHUBBI B ACATEIHHOCTD,
OIICHUBAaTb COOTBETCTBUE PE3YJIbTATOB
[EJISIM, OIICHWBATh PHUCKU TTOCIEACTBHI
JIeSITENLHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE MPU
pElICHUN KU3HEHHBIX MPoOIeM

0) 0a3oBbIe Hceaen0BaTelLCKue
JIeCTBUSA:

- BIIAACTh HaBBIKAMH y4aeOHO-
UCCIIEI0BATEIbCKOU u IIPOECKTHOM
JIEATEIIbHOCTH, HaBBIKAMHU pa3peIIeHus
npobiuewm;

- BBUIBISITh  NIPUYMHHO-CIICJICTBEHHBIE

XUMHUYECKHX 3HAHUN, KOTOpas
BKITIOYAET:
OCHOBOIOJIAraolue MOHATHS
(XMMHYECKHUI 3JIEMEHT, aTOM,
3JICKTPOHHAS obonouka
aroma, s-, p-, 0-3JIEKTpOHHBIC
opOuTaTM  aTOMOB,  WOH,
MOJIEKYJIa, BaJICHTHOCT,
3IEKTPOOTPHUIIATENEHOCTb,
CTETeHb OKHCJICHUS,
XUMHUYECKasi CBSA3b, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIN
00beM, YIIIEpOJHBIA CKEJNeT,

(byHKIHOHATBHAS rpymra,
paauKan, u30Mepus,
MU30MEPBL,  TOMOJIOTUYECKUI
pan, TOMOJIOTH,
YIIAEBOIOPOABI, KHUCIOPOI- U
a30TcoaepIKaIIne
COEIMHEHHUSA, OHOIOTHIECKHU
AKTHBHBIE BEIeCTBa
(yrmeBombl, KUpbBI, OenKu),
MOHOMED, MoJINMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCTMHEHUS,
KpUCTAJIJIMYECKasi ~ pelIeTKa,
TUTIBI XUMUYECKUX peaKiuit
(OKHCIHTENBHO-
BOCCTAaHOBUTEIBHBIE, DK30-U
SHAOTEPMHUUECKHE, peaKUuu

MOHHOTO OOMEHa), pacTBOp,
JJEKTPOJIUTHI,
HEDJIEKTPOIUTHI,
ANEKTPOIUTHYECKAS
TUCCOLIMAINS,  OKHCIHUTEINb,
BOCCTAaHOBUTENb,  CKOPOCTh
XUMHYECKOU peakuuu,
XUMUYECKOE paBHOBECHE),
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CBA3M M  AKTyaJlM3UpOBAThH  3ajady,
BBIIBUTaTh  TUIIOTE3Y €€  PEIIEHUs,
HaxOJIUTh apryMEHTHI TUTSL
JI0Ka3aTeNbCTBA  CBOUX  YTBEPKACHMM,
3a7aBaTb ~ MapaMeTpbl W KPUTEPUHU
pelieHus;

- AHAIM3MUPOBATh IOJYYEHHBIE B XOJe€
pelieHus 3a1a4u pe3yabTaThI,
KPUTHUYECKH OLICHUBATh 170:¢
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh
WU3MEHEHUE B HOBBIX YCIIOBUSIX;

- YyMETb  IEPEHOCUTHh  3HAaHUSI B

MMO3HABATEIIbHYIO n MPaKTUYECKYIO
O6J'IaCTI/I KU3HCACATCIIbHOCTH,

- yMeTb HWHTETPUPOBATh 3HAHHS U3
pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIIBUTaTh HOBBIE WJCH, IpeJiaraTh
OpI/II‘I/IHaJIBHBIe IIoaAxXoabl U pGI_HeHI/IH;

- CIIOCOOHOCTH UX HCIIOIL30BAHUSA B
MIO3HABATEJIbHON M COIMAIbHON MPAKTUKE

TEOPHUH W 3aKOHBI (TEOopHs
XUMHUYECKOTO CTpOEHUS
OpraHn4eckux BemecTB A.M.
byrneposa, TEOpHUs
AJIEKTPOJIUTHYECKON
JUCCOIUAINH,
nepuoauyeckuii 3akon JI.M.

Menpeneena, 3aKOH
COXpaHEHUs MAacchl),
3aKOHOMEPHOCTH,

CHUMBOJIMUYECKUH A3BIK XHMUHU,
(aKTOIOTHUECKUE CBEICHUS O
CBOMCTBAX, COCTaBe,
NoJy4eHHn U 0Oe30macHOM
UCIOJIb30BaHUN  Ba)KHEHIINX
HEOPraHUYECKUX "
OpPraHMYECKHUX BEIIECTB B
ObITY u IIPaKTUYECKON
JESATEIILHOCTH YEJIOBEKa,

- YMETh BBISIBIISATh
XapaKkTepHble MpPU3HAKU U
B3aUMOCBS3b U3YyYEHHBIX
MIOHATUH, [IPUMEHSATH
COOTBETCTBYIOIIUE  TOHATHS
IPU OINUCAaHUU CTPOCHUS U
CBOWCTB HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB U UX

MIPEBPAILICHU; BBISIBIISITH
B3aMMOCBS3b XAMUYCCKHUX
3HaHUH C TIOHATHSIMHA |
MPEICTABICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMETh HCII0/Ib30BaTh
HAMMCHOBAHUS XHUMHYCCKUX
COECTMHEHNN
MEXIYHAPOAHOTO coro3a
TEOPETUYECKOMN u
MPUKJIATHON XUMHUH Hu
TpUBHUAJIbHBIE Ha3BaHMUS
BaKHEHIIINX BEIIECTB
(aTHIIEH, alleTUJICH,
[JIMLIEPUH, dbenon,
dbopmanbaerum, YKCyCHast
KHMCJIOTA, TJULUH, YrapHbIA

ras, yriaeKucislii ra3, aMMHaK,
raiieHasi U3BeCThb, HeralmeHas
U3BECTh, IHMTHEBas coAa H
JIpYTHX), COCTAaBJIATh
(GopMynbl HEOPraHUYECKUX U
OpraHMYECKHUX BELIECTB,
YpaBHEHHUSI XUMHUYECKHX
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peakIui, 00BSACHATH  HUX

CMBICJI, HOI[TBGp)KI[aTB
XapakTepHbIe XHUMHYECKHE
CBOMCTBaA BEIIECTB
COOTBETCTBYIOIIUMH
3KCH€pI/IMeHTaMI/I 1 3aIIuCiAMHn
ypaBHEHUU XHUMHYCCKHX
peaKUuii;

- yMeThb  YCTaHaBJIMBATh
MPUHAJICKHOCTh M3yYEHHBIX
HEOPraHUYECKUX u
OpPraHMYECKUX BEIIECTB K
ONpeJieNIeHHbIM ~ KJlaccaM |

rpynmnam COCIMHEHU,
XapaKTepU30BaTh UX COCTaB U
BayKHeEHIIIe CBOMCTBAQ;
ONpeaesaTh BHUJIBI
XUMHUYECKHX CBsI3eH
(KoBaJIeHTHAs, HOHHas,
MeTaJUImdecKast,

BOJIOPOAHAs), THIIBI

KPUCTAUTHIECKAX  PEIIETOK
BEIIIECTB; KJacCu(UIIUPOBATDH
XUMHYECKHE PEAKIINH;

- copMHpOBAThH
NIpeICTaBJICHUS: 0
XAMHYECKOW COCTAaBJIAIOLLEH
€CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIH XUMUU B
MO3HAHUU SIBJICHUH TIPUPOJIBI,
B (hOPMUPOBAHUH MBIIIJICHHUS
U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBHON
TPaMOTHOCTH, HEOOXOIUMOi
JUTSL PEIICHUS MPAKTHYECKHX
3ama4 u IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIICHUS K
CBOEMY 3I0POBBIO "
MIPUPOJHOM CpeliE;

- YMETh TMPOBOAHUTH PACUETHI
0 XUMHUYECKUM GopMyliaM U

YpaBHEHHSIM XUMAYECKHX
peaKuHii C MCIOJIb30BAaHUEM
(bU3UIECKUX BEITUYMH,

XapaKTEepU3YIOLINX BEILECTBA
C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, o0beMa (HOpMallbHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBa

BCIICCTBA, HUCIIOJIB30BaTh
CHCTCMHBIC XUMHUYCCKUC
3HaHUA JJIA MPUHATHA

pelIeHuH B KOHKPETHBIX
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KHN3HCHHBIX CUTyalusiX,
CBA3aHHBIX C BCIICCTBAMH H
X IPUMCHCHUEM

OK 02. Mcnonb3oBaTh
COBpPEMECHHBIC
CpeCTBa MOUCKA,
aHam3a u
UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH TSI
BBITIOJTHEHMS 32/1a4
npodeCcCHOHATbHON
JESITEIIbHOCTH

B o0gacTMm  1IeHHOCTH  HAY4YHOIO
NMO3HAHUS:

- c(hOpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU u

OOIECTBEHHON MPAKTHKH, OCHOBAHHOTO
Ha JHajore KyJIbTyp, CHOCOOCTBYIOIIETO

OCO3HAHUIO CBOETO MecTa B
MIOJIMKYJIETYPHOM MUPE;
- COBEPILICHCTBOBAaHUE  S3BIKOBOM U

YUTATEIILCKOM KYJIBTYPBl Kak CpeAcTBa

B3aUMOJICHCTBUSL  MEXAY JIIOABMH |
IIO3HAHUA ana,

- OCO3HaHHUE [EHHOCTH HAay4YHOH
ACATCIIbHOCTH, TOTOBHOCTB OCYH_IGCTB.H}ITB
MIPOCKTHYIO u HCCJIEI0BATEIIbCKYIO

ACATCIIbHOCTD HHAUBHUIYAJIbHO )41 B
IpynIe;

OBaanenue YHHBEPCAJIbHbIMHA
y4eOHBIMU NMO3HABATEJIbHBIMU
JAefiCTBUSIMHU:

B) padora ¢ unopmanmeii:

- BJIaJCTh HaBbIKaMH MOJIYUYCHU A

uH(pOpMallMl U3 HUCTOYHUKOB Pa3HBIX

TUTIOB, CAMOCTOSATEIHHO OCYIIECTBISATH
NOWCK, aHalM3, CHCTEMATH3alHuI0 |
WHTEPIIPETAIHIO uH(pOopMaIun
pa3IMYHbBIX BUJIOB u bopm
MPEICTaBICHHUS,

- Cco3/laBaTh TEKCTHI B  Pa3IMYHBIX
dopmMaTax Cc  ydeTOM  Ha3HAYCHUS

UHPOpPMALIUM ¥ IEJICBOH  ayAHTOpHH,
BBIOMpast ONITUMATHHYIO bopmy
MPCACTAaBJIICHUA U BU3yalIU3alluu,

- OILICHUBATh JIOCTOBEPHOCTb,
JIErUTUMHOCTD UHpOpMaIuy, ee
COOTBETCTBUE IMPABOBBIM W MOPAIbHO-
THYECKUM HOPMaM;

- UCTIONIb30BATh cpencTaa
UH(POPMALIMOHHBIX "
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTHH B
peleHnn KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OPTaHH3alMOHHBIX
3agad ¢ coOmiofeHueM — TpeOoBaHU
SPrOHOMHKH, TEXHHKH OE30I1aCHOCTH,

THTUEHBI, PeCypcocOepekeHus!, PaBOBBIX
" TUYECKUX HODM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJICTh HAaBBIKAMH PAacIlO3HABAHMS U

- yMeTh IUIAaHUPOBAaThb U
BBITIOJHATH XUMHUYECKUH
HKCIEPUMEHT (IpEeBpalLCHUS
OpPraHMYEeCKHUX BEIIECTB IpU

HarpeBaHuy, MOJTy4YECHUE
STWJIEHA W U3YYEHHE €ro
CBOMCTB, Ka4€CTBCHHbIC
peakuuy  Ha  aJbJCTHUIbI,

Kpaxmall, YKCYCHYIO KUCJIOTY;
JIeHaTypanusi O€JIKOB  TIpH
HarpeBaHuH, [[BETHBIC
peakuuu OenKoB; MPOBOAUTH
peakiuuMu HMOHHOTO OOMEHa,
ONpEeNATh CpeAy BOJIHBIX
pPacTBOpOB, KauyeCTBCHHBIC
peakiuu Ha cynbdar-,
KapOOHAT- U XJIOPHI-AaHUOHBI,
Ha KaTHOH aMMOHHS; pellaTh
OKCIIEPUMEHTATBHBIC  33/1a4U
no Ttemam "Mertamel" u
"Hemerannsi") B
COOTBETCTBUU C TIpaBUIIAMU
TEXHUKA O€30MacHOCTH TpH
oOpaleHun ¢ BEIIeCTBAMHU U
1a00paTOpPHBIM
000opyI0BaHUEM;
NPEICTaBISITh  PE3YJIbTAThI
XUMHYECKOTO JKCIEPUMEHTA
B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOUIUX PEAKIIUN U
dbopMynupoBaTh BBIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB;

- yMeThb  aHaJIM3UPOBATH
XUMHUYECKYI0 UH(OpPMAIIHUIO,
MOJIyYaeMyl0 U3 Pa3HbIX
HCTOYHHUKOB (cpencts
MaccoBOi MHGOpPMAIINH, CETh
WHTepHer u apyrue);

- BJIQ/IETh OCHOBHBIMU
METOIaMHU Hay4YHOTO
MO3HAHUS BEIIECTB u
XUMHUYECKAX SIBJICHUM
(mabmroieHue, HU3MEpEHHUE,
OKCIIEPUMEHT,
MOJICTUPOBAHUE);

- YMEThb IIPOBOJUTL PAacCUEThI
0 XUMHYECKUM (hopmyiaM U
ypaBHeHI/IHM XUMHNYCCKUX
peaKuMil C MCIOJIb30BAaHUEM
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3amuTh HHGOPMAIIH, HTHPOPMAITMOHHOK
0€30IaCHOCTH JTUYHOCTH,

(bU3UIECKUX BEITUYMH,
XapaKTEpU3YIOIUX BEIIECTBa
C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, o0beMa (HOpMallbHbIE
YCIIOBHSI) Ta30B, KOJHYECTBA

BEIIECTBA; HCII0JIb30BaTh
CUCTEMHBbIE XUMUYECKHE
3HaAHUA JJISL MPUHATHA
pelleHui B KOHKPETHBIX
KU3HCHHBIX CUTYyallusIX,

CBsJA3aHHBIX C BCIICCTBAMH U
X IPUMCHCHUCM

OK 04. 3ddextuBHO
B3aNMMOJICHCTBOBAThH U
pabortath B
KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTH K  CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTU u
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKAMU yaeOHO-
HCCIICIOBATEIbCKOM, MPOEKTHOMN u
COLIMAILHOM JeSTEIHbHOCTH;

OBianenue YHHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU J1eHCTBUSAMMN:

0) coBMecTHasi 1eITeJIbHOCTD:

- MMOHUMATh u HCII0JIb30BATh
MpEUMYIIECTBA KOMaHIHOH u
WHIUBUIYAILHON paboOTHI;

- MIPUHUMATh eI  COBMECTHOMU
JIeATEeTbHOCTH, OpraHU30BBIBATh u
KOOpPIMHHUPOBAaTh  JEHUCTBHUA IO €€
JOCTH>KEHUIO: COCTaBIIATh J1aH
JIEUCTBUM, pacMpeliesiaTh POJIU C Y4ETOM
MHEHUI Y4aCTHUKOB 00CyX1aTh
pe3yNbTaThl COBMECTHOU pabOThI;

- KOOPJIMHUPOBAThH U BBIIIOJHATH PaOOTy B
YCIOBHSIX PpEaJbHOI0, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

- OCYIIECTBIIATh MTO3UTUBHOE
CTPAaTernyeCcKOe MOBEICHUE B PA3IMYHBIX
CUTyallUsiX, TMPOSBIATb TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM
OBaanenue YHHBEPCAJIbHbIMHA
pPeryJsiTUBHbIMHU ACHCTBUAMM:

I') NpUHATHE ce0s1 U IPYrUX JI0ei:

- TPUHUMATh MOTUBBl M APIyMEHTHI
JIpYTuX JIOACH MpHU aHaIU3€ pe3yIbTaTOB
JeATEIbHOCTH;

- IPU3HaBaTh CBOE MPABO U MPABO APYIHX
JIFOJIeH Ha OIIHNOKU;

- pa3BUBATh CIIOCOOHOCTh TOHUMATh MU
C IO3ULHHU JPYroro 4YeJ0BEKa;

- yMeThb IUIaHHpPOBaThb U
BBITIOJTHSATH XUMHUYECKHHA
SKCTIEpUMEHT (TIpeBpaICHHs
OpPTaHMYECKUX BEIIECTB MPHU
HarpeBaHuu, MoJTyuyeHue
THJIEHA ¥ U3YYCHHE €ro
CBOICTB, KauyeCTBCHHEIC
peakuMd  Ha  QIbJETHU[IBI,
Kpaxmall, YKCYCHYIO KUCJIOTY;
JeHarypaiust OenKkoB  MpH
HarpeBaHuu, L[BETHBIE
peakiu OeNKOB; MPOBOAUTH
peakIu HOHHOTO OOMEHa,
OTPEACIATh CPEAy BOIHBIX
pacTBOpOB, KayeCTBEHHbIE
peakuuu Ha cynbdar-,
KapOOHaT- U XJIOPUA-aHUOHBI,
HA KaTHOH aMMOHHUS;, PElIaTh
JKCIIEPUMEHTANIbHBIE  33/a4u
no Ttemam "Metamel" u
"Hemeramini") B
COOTBETCTBUU C TIpaBUIAMHU
TEXHUKH O€30MacCHOCTH TIPH
oOpaleHun ¢ BEIIeCTBAMHU U
1a00paTOPHBIM
000pyI0BaHUEM;
NPEICTaBISITh  PE3YJIbTAThI
XUMHYECKOT0 JKCIEPUMEHTa
B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOLIUX PEAKIIHUN U
dbopMynupoBaTh BBIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB

OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpYKarollel Cpeibl,

B odJacT 3KO0JOTHYEeCKOro
BOCITHTAHUA:

- c(hopMUPOBAHHOCTH  IKOJOTHUECKOU
Ky.]II:TypI:I, IIOHUMAHHUC BIIUAHUA

- chopMHUpOBATH
MMPpCACTaBJIICHUA: (o)
XUMHYECKOH COCTaBJISIONIEH
€CTECTBEHHOHAY4YHOU




pecypcocOepekeHHIO,
IPUMEHATH 3HaHUS 00
M3MEHEHUH KIIMMara,
TIPUHIIAIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

a3 exTruBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

COIIMAIbHO-9KOHOMUYECKUX  ITPOLIECCOB
Ha COCTOSIHHE NMPUPOJHOM U COLMAJIBbHOU
cpensl, OCO3HaHUue rJ100aJIBbHOTO
XapakTepa YKOJIOTUIECKUX MPOOIeM;

- IUIAHUPOBAaHME M  OCYIIECTBIECHUE
JEHCTBUM B OKpy)Xawmollel cpene Ha
OCHOBE 3HAHUA UEIed yCTOMYHUBOTO
pa3BUTHUS YEIOBEUECTBA;

aKTUBHOE HETpUsITUE JIeHCTBHH,
MIPUHOCSIIMX BPEJ OKPYKAKOLIEH CPEE;

- yMEHUue IIPOTHO3UPOBATH
HEeOIaronpusITHBIE 9KOJIOTUYECKUE
MIOCJIEICTBHS MpeANPUHUMAEMBIX
JIEHCTBUM, NIPENOTBPALLATD UX;

- pacIIMpeHHE OmbITa JAESITEIbHOCTH
HKOJIOTUYECKON HAINPaBJICHHOCTH;

- OBJIaJICHUE HaBbIKAMH Y4eOHO-
HCCIIEN0BATEIBbCKOU, IPOCKTHON U
COILIMAIbHOM JeSITEIhHOCTH,

KapTUHBI MUPA, POJIU XUMUU B
MO3HAHUY SIBJICHUM TPUPOJIBI,
B (hOpPMUPOBAHUM MBIIIJICHUS
U KyJIbTYphl JUYHOCTH, €€
G YHKIIMOHATBLHOM
IPaMOTHOCTH, HEOOXOIUMOM
JUISL PEIIeHUs MPaKTHYECKUX
3ama4y u IKOJIOTHYECKU
000CHOBAaHHOTO OTHOILIEHUS K
CBOEMY 3/10pPOBBIO u
MPUPOAHON Cpelie;

- YMEThb COOJIIOJaTh MpaBUIIa
9KOJIOTMYECKH
[EJIECO00PA3HOTO TOBEICHUS
B ObITYy W  TpyAOBOH
JESITEIIbHOCTH B EeJISIX
COXPaHEHHUS CBOETO 370POBbs
U OKPYXKAIOIIEW MPUPOAHOU
CpEeIIbl;, YUUTHIBATh OMIACHOCTH
BO3JICUCTBUS Ha JKUBLIE
OpPTaHU3MBI  OINpPEACTCHHBIX
BEIIECTB, IIOHUMAs CMBICIT
MOKa3aTesst MpeaeIbHON
JOITYCTUMOW KOHIEHTpAIlUU
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2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI

OYIL. 09 XUMMUA

2.1. OObeM IUCHUIUIMHBI U BUbI Y4eOHOM paboThI

Bup yueoHoii paboThl

O0BeM yacoB

MakcumanbHasi yueOHast Harpy3ka (BCero) 72
Ob6s3arenbHas ayJUTOpHAs yueOHasi Harpy3Ka (BCero) 72
B TOM YHCIIE:
71a00paTOpHBIE 3aHATUS (eciu npedycmMompeHo) -
MPAKTUYECKUE 3aHITHSI (eCiU NPeO0yCMOmMpPeHo) 38
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompero) -
KypcoBasi pabota (IIpOeKT) (eciu npedycmompeHro) -
CamocrositenpHas pabora o0ydaromierocs (BCero) -
[IpomexyTounas arrectarus B popme 3auer ¢
OLICHKOH
2.2. Temaruueckuil IaH u COACPIKAHNEC TUCHUILINHBI
HanMeHoBaNMe Coaepixanue yueOHOro MaTepuaJa, JJabopaTopHbie Obnem
padoThI M MPpAKTHUYECKHUE 3aHATHS, YpoBeHb
PAICIOB HTEM | mocTosTebHAs padora o0y4aromuxcs, KypcoBas Hacos OCBOCHUA
paboTa (MpoeKT) (eciu npedycmompeno)
1 2 3 4
Pasznea 1. OCHOBBI CTPOCHUS BelIECTBA
Tema 1.1. Coneprxanue
Crpoenue atomoB CoBpemeHHast MOZCIb CTPOCHU:A aroMa.
XUMHUYECKHUX CHUMBOJIMYECKUI SI3BIK XUMHUH. XHUMHYECKHM SJIEMEHT.
JJIEMEHTOB M |DneKTpoHHas KoHpurypauus artoma. Kiaccuduxanms
npupoaa XUMHAYECKMX  DJIEMEHTOB  (s-, P-,  O-37aeMeHTHI).
XUMHYECKOU BanenTtHsle 31eKTpoHBl. BaneHTHOCTb. OieKTpoOHHas
CBA3U IPHPOJIa XUMHUECKOH CBA3U. DIIEKTPOOTPULIATENHHOCT. 2 1,2
Buapl xuMuueckod CBs3M (KOBaJCHTHAs, HMOHHAs,
MeTaJuTMdeckasi,  BOJOpOAHAas) W  CIOCOOBI  ee
o0pa3zoBaHMs
IIpakTu4yeckue 3aHATHS
Pemienne 3amaHuii Ha HCHOJIB30BAHME XUMHUYECKOU
CUMBOJIMKH W HA3BaHUM COCIMHEHU M0 HOMEHKJIAType
MEXTYHApOAHOIO coro3a TEOPETHYECKOU u
MPUKIAJHON XUMUU M TPUBUAIBHBIX Ha3BaHWH Ui
COCTABJICHUS] XHMHUYECKUX (OPMYIT JIBYXaTOMHBIX 2 1,2
COeTMHEHUH (OKCUIOB, CYIb(UIOB, TUAPHUIOB U T.II.) U
JIPYTUX HEOPTaHWYECKUX COCIUHEHUH OTIENbHBIX
KJIACCOB.
[MpakTuueckne 3agaHus HA YCTAaHOBIECHUE CBS3H
MEXYy CTPOCHHEM aTOMOB XHMHUYECKUX 3JIEMEHTOB U
MEePUOJNYCCKIUM HM3MEHEHHEM CBOMCTB XHUMUYECKUX
AJIEMEHTOB M HX COEIWHEHUH B COOTBETCTBHUH C
1ojoxeHueM [lepruonnueckon CuCTeMBl.
Tema 1.2. Coneprxanue - -
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[Tepuoanueckuit
3aKOH U Ta0JIuIa
.. MenneneeBa

IpakTuyeckue 3aHATHS

[Tepuoanueckas cucteMa XUMUYECKUX di1eMeHTOB /. 1.
MenpeneeBa. ®Puszuueckuii cMmbica [lepuoguueckoro
3akona .M. Menneneesa. 3aKOHOMEPHOCTH
W3MEHEHUs  CBOWCTB  XMMHUYECKHX  DIIEMEHTOB,
o0pa3yeMbIX WMH TPOCTBIX M CJOXKHBIX BEIIECTB B
COOTBETCTBUH C IOJIOKEHUEM XMMHYECKOTO 3JIEMEHTa
B Ilepuomnueckoit cucreme. MUPOBO33PEHUYECKOE U
HayyHoe 3HaueHue Ilepmoamyeckoro 3akona .M.
Menpeneesa. [Ipornossr J[.M1. MenaeneeBa. OTKpbITHE
HOBBIX XUMHYECKHUX 3JIEMEHTOB.

Pelrenre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX
3aIaHMI Ha XapaKTEepPU3aLHUI0 XUMHUYECKHX 3JIEMEHTOB
«Metanmnuyeckue / HEMETAJUIMYECKHE CBOWCTBA,
3NEKTPOOTPULATENBHOCTh XMUMHYECKUX JJIEMEHTOB B
COOTBETCTBUM C HX DJIEKTPOHHBIM CTPOCHHEM U
ITOJIOKEHUEM B MEPUOJUYECKON CHCTEME XUMHUYECKHUX
anemeHTOB JI.W. MeneneeBa»

1,2

Pa3nen 2. Xumuueckue peakuuu

Tema 2.1.
Tuner
XHUMHYECKHX
peakuuii

Coneprxanue

Kimaccudukanuss w TUIBI XUMHYECKHUX PEAKIUNA ¢
yd4acTHeM HeopraHuueckux BemlecTB. (CocraBlieHHE
YpaBHEHUW  pEaKUUl  COCAWMHEHHS,  Pa3JIOKEHUS,
3aMelieHusi, oOMeHa, B T.4. peaKkUud TOpeHus,
OKHCJICHUS-BOCCTAHOBJICHHS.

ypaBHeHI/IH OKHCIICHUSA-BOCCTAHOBJICHHA. CTGHGHB
OKHCJICHUS. OKucIuTEb n BOCCTAHOBHUTEIb.
COCTaBHeHI/Ie nu ypaBHI/IBaHI/Ie OKHUCIUTCIBbHO-
BOCCTAHOBUTEBHBIX PEAKIIUH METOJOM JJIEKTPOHHOTO
Oamanca. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU
B TpHpoOAE, NPOU3BOJACTBEHHBIX  TpoIeccax U
KN3HCACATCIIBHOCTHU OpFaHI/IBMOB

1,2

IIpakTHYeckue 3aHATHSA

KonunuectBennsie oTHomeHHs B XUMHUU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XHUMHUU U PACUEThI MO
YpPaBHEHUAM XHUMHYECKMX peakinuid. Monb Kak
eAMHUIA KOJIMYeCTBa BemiecTBa. MousipHas Macca.
3aKOHBI COXPAHEHUS MAcChl W DHEPruu. 3aKOH
ABorazipo. MomsipHblii 00beM ra3oB. OTHOCHTETbHAS
IUIOTHOCTh ~ Ta3oB.  PacueThl MO  ypaBHEHUSM
XUMUYECKUX PEaKUUid C HCIOIb30BAHUEM MacChl,
o0beMa (HOpPMaJIbHBIE YCIIOBHS) Ta30B, KOJUYECTBA
BELIECTBA

1,2

Tema 2.2.
DNEKTPOIUTHYECKA
s JUCCOLIHALMS U
HOHHBIA 0OMEH

Conepxxanue

Teopusi AIEKTPOJUTHUECKOM Jucconranuu. MoHBI.
DNEKTPONUTHI, HEIJIEKTPOJUTHL. Peakiuu HMOHHOTO
obmena. CocraBieHre peakiuii HOHHOTO 0OMEHa MyTeM
COCTABJICHMSI MX TIOJHBIX U COKPAIIEHHBIX HWOHHBIX
ypaBHeHUN. KHCIOTHO-OCHOBHBIE peakIuu. 3aJaHusl Ha
COCTABJICHUE MOHHBIX PEAKLIHI

1,2

IIpakTuyeckue 3aHATHS
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Jlaboparopnast paboTta “TUmbl XUMUYECKUX PEAKITUN.
HccnenoBanue THUMOB (110 COCTaBY M KOJUYECTBY
HCXOJHBIX M OOpa3yIOIMUXCs BEIIECTB) U TMPU3HAKOB
XUMUYEeCKUX peakuuil. [IpoBeneHue peakiuii MOHHOIO
oOMeHa, OmpelneieHre Cpeabl BOJIHBIX PacTBOPOB.
3aiaHus HA COCTaBJICHHE MOHHBIX peaKIui

KonTpoasnas

padora 1 CTpoeHHE BEIECTBA U XMMUUECKUE PEAKIIMU

Pa3znen 3. CtpoeHue U CBOIICTBA HEOPTraHMYECKHUX BelIeCTB

Tema 3.1. Conepxanue

Knaccudukanus,
HOMECHKJIaTypa 1
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

[Ipenmer Heopranmueckod xumun. Kiaccupukanus
HEOpraHW4Yecknx BemecTB. IIpocTteie W cloxHBIE
BemiecTBa. OCHOBHBIE KJIAacChl CIIOKHBIX — BEIIECTB
(OKCcHIIBI, THUIPOKCHUIIBI, KUCIOTHI, coin). B3aumocBs3b
HEOPraHUYeCKHX BEUIECTB. ATperatHbleé COCTOSHUSA
BeulectBa. Kpucramueckne u aMop(HbIEe BeLIECTBa.
Tunet KPUCTAJUTMYECKUX peuieTox (aromHas,
MOJIEKYJIsIpHasi, UOHHAs, MeTaJJTN4ecKasi). 3aBUCHMOCTb
buznuecKux CBOMCTB BEILIECTBA oT THTA
KPUCTAJUIMYECKOM PEHIEeTKH. 3aBUCUMOCTh XMMHYECKOH
AKTUBHOCTH BEIIECTB OT BH/Ia XUMUUYECKOU CBSI3U U THUIIA
KPUCTAJUTMYECKON pemeTku. [IpudmHbl MHOTO0Opa3us
BELIECTB

IpakTuyeckue 3aHATHS

Homenkiiarypa HeOpraHm4eckux BEIIECTB: Ha3BaHUE
BELIECTBA UCXOS U3 UX XUMHUYECKOU (OpMYIbl WIH
COCTaBJICHHE XUMHUYECKOW (OpPMYNBI HCXOAS U3
Ha3BaHUs BemiecTBa 1Mo MexayHapoaHoit (MIOITAK)
WJTU TPUBUAIBHOM HOMEHKIIATYPE.

Pemenne mpakTuyecKkux 3aJaHui MO KJIaCCHU(PUKAIINH,
HOMEHKJIaType u XUMUYECKUM dbopmynam
HEOPraHWYECKUX  BEIIECTB  Pa3IUYHBIX  KIJIACCOB
(yrapHplii ra3, YIJIEKMCIBIM ra3, amMMHak, raiieHas
U3BECThb, HeEramieHass W3BeCTb, IUThEBas coJa H
IpYTHUX): Ha3plBaTh U COCTaBISATH  (OPMYIIBI
XUMHUYECKHUX BEILECTB, ONMPEAEATh MPUHAAICHKHOCTh K
KJ1accy.

HUcrounnkn xumuveckol wuHpopManum (CpeacTs
MaccoBoW HWHQoOpMaIuM, cetb VHTEpHET W Apyrue).
[Touck uH(popMauu 1o Ha3BaHMSIM,
UACHTU(DUKATOPAM, CTPYKTYPHBIM (hopMysiam

Tema 3.2. Conep:xkanue
dusuko-




XHUMHAYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

Meramel. O6mue puznyeckne 1 XUMUUYECKHE CBOMCTBA
MeTauioB. CriocoObl MOTY4YeHUs. 3HAaUEHUE METAIJIOB U
HEMETAJUIOB B IPUPOJIE U KU3HEACITEIBHOCTH YEI0BEKA
u opranu3moB. Koppo3usi MeTamioB: BHIBI KOPpPO3HUH,
CHOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnel. OOmme ¢usnyeckne W XUMHUYECKUE
CBOMCTBA HEMETAaJUIOB. Tunuunsle CBOMCTBA
HemeraimioB IV— VII rpymn. Knaccupukamus u
HOMEHKJIaTypa COEIUHEHUN HemeTauioB. KpyroBopoTsl
OMOTCHHBIX PJIEMEHTOB B TIPUPOJIC

XUMHYECKUE CBOMICTBA OCHOBHBIX KJIaCCOB
HEOPraHWYeCKHX BEIIEeCTB (OKCHIOB, THAPOKCHJIOB,
KHCJIOT, COJIEH W Jp.). 3aKOHOMEPHOCTH B HM3MEHEHUHU
CBOWCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COCIUHEHUH,
BBICHIMX OKCHJIOB U THAPOKCHJIOB

IIpakTHYecKue 3aHATHS

CocraBieHrue ypaBHEHUM XUMHUYECKHUX pEaKIUd C
y4acTueM HPpPOCTBIX ©U  CJIOXHBIX HCOPTaHUYCCKUX
BELIECTB: METAJJIOB M HEMETAJUIOB; OKCHUJOB METAJIJIOB,
HEMETAILIIOB 51 aM(OTEepHBIX DJIEMEHTOB;
HEOPraHWYECKUX KHCIOT, OCHOBAHUU MU aM(OTEpHBIX
TUAPOKCHJIOB; HEOPTraHUYECKUX COJIeH,
XapaKTEPU3YIOIINX UX CBOMCTBA.

PemreHne npakTMKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX
3aJIaHAi Ha CBOWCTBA, COCTaB, MOJIYYCHHE U 0€301MacHOe
HUCIIOJIL30BAaHUE BaKHEHUIIINX HCOPraHNYCCKUX BCILICCTB
B OBITY U IPAKTUYECKON AESITETbHOCTH YeJIOBEKa

Tema 3.3.
WNnentudukanus
HEOPTaHHYECKUX

BEILIECTB

Conep:kanue

IIpakTHYeckue 3aHATHSA
JlaGopaTtopHas paborta
HEOPTraHMYECKUX BELIECTBY.
Pemienne skcriepuMeHTaNbHBIX 33Ja4 110 XUMHUYECKUM
CBOHCTBAM  METAJIJIOB U HEMEeTalJOB, o
pacrno3HaBaHUIO M MOJYYEHUIO COCIMHEHUH METallJIoB
Y HEMETAJUIOB.

WnenTudukanuss  HEOPraHMYECKUX  BEIIECTB  C
UCTOJb30BaHUEM UX (PHU3UKO-XMMUYECKHX CBOWCTB,
XapaKTEPHBIX KaYeCTBEHHBIX peakuuid. KauecTBeHHbIE
peaknuu Ha cyibdar-, KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KaTMOH aMMOHUs

«nentudukanus

KonTpouabHnas
padora 2

CBoiicTBa HEOPraHUYECKUX BELIECTB

1,2

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKMX BelleCTB

Tema 4.1.
Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEILIECTB

Coneprxanue

[lTosiBnenne W pa3BUTHE OPraHUYECKONM XUMHHM Kak
Hayku. IIpeamer opranumdyeckom xumuu. Mecto u
3HAQYEHWE  OPraHMYeCKOW  XUMHUH B CHUCTEME
€CTECTBEHHBIX HayK.

XHWMHUYECKOE CTPOEHUE KaK MOpSJOK COCAUHEHUs
aTOMOB B MOJIEKYJIE COIVIACHO HUX BaJEHTHOCTH.

1,2
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OcCHOBHBIE TOJIOKEHUSI TEOPUU XMMHUECKOTO CTPOCHHUS
OpPraHUYECKUX COEMHEHUI AM. byrneposa.
VYriaeponHblii  CKEJIET  OPraHMYeCKOM  MOJIEKYJIBI.
3aBUCHUMOCTb CBOMCTB BEIECTB OT XUMHYECKOIO
CTpOEHHS MOJIeKyJl. MI3oMepusi u n30Mephl.

[Tonatne o ¢yaxauoHaneHoO Tpynme. Paaukai.
[TpuHIMIBI KJ1acCUpUKaluu OpraHUYEeCKUX
coenMHeHM. MexayHapoaHas  HOMEHKJIAarypa |
MPUHLIMITBI HOMEHKJIATYPbl OPraHUYeCKUX COETUHEHHI.
ITonsTue 00 a30TCOAEPIKAIINX COEIUHEHUSIX,
OMOJIOTMYECKH aKTUBHBIX  BemecTBax  (yriaeBojax,
xKUpax, Oemkax ®  JIp.), BBICOKOMOJICKYJISIPHBIX
COCTMHEHUSIX (MOHOMED, MOJTMMED, CTPYKTYPHOE 3BEHO)

IIpakTHYeckue 3aHATHSA

HoMmeHnknatypa opraHn4eckux COeAMHEHUH OTAENbHbBIX
KJIaCCOB (HacChIILIEHHBIE, HEHACBILICHHbIE U
apOMAaTUYECKHUEe YIJIEBOJOPOAIbI, CHHUPTHI, (HEHOIIBI,
aJIbJICTU/IbI, KETOHBI, KapOOHOBBIE KHUCIOTHI M [p.)
CocraBieHre NOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(bopMysT OpraHUYEeCKUX BELIECTB OTIENBHBIX KIJIACCOB,
UCHOJNb3ysd MX Ha3BaHUA II0 CHCTEMATUYECKOH U
TPUBHAJIBHOM HOMEHKJAaType (3TWUJICH, aleTHJICH,
mmnepuH, geHon, GopmManbaeTul, YKCycHass KHUCIIO0Ta,
TJIALUH). Pacuertsl IIPOCTEUILIEH bopmybl
OpPraHUYeCKOM MOJIEKYJIbl, HCXOIs M3 3JIEMEHTHOIO
cocrana (B %)

Tema 4.2.

Conepxanue

1,2
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CBolicTBa
OpraHUYECKUX
COCTUHEHUN

DOU3NKO-XUMHUYECKHE CBOMCTBaA OPTraHNYECKHUX
COCIMHCHWIH  OTACIBHBIX  KJIAaccoB  (OCOOCHHOCTH
KJIacCcuPUKaMK W HOMEHKJIATypbl BHYTPH KJacca;
TOMOJIOTHUECKUH psix ¥ o0mmas ¢dopmyna; HU30MepHs;
(hU3UYEeCKre CBOMCTBA; XUMHUECKHE CBOMCTBA; CITOCOOBI
MIOJIy4EHUs):

- npeaebHbIC YTIIE€BOOPOIBI (anmkaHBI n
[UKIIOANIKaHbl ). ['OpeHre MeTaHa Kak OJJUH U3 OCHOBHBIX
WCTOYHUKOB TEIUIa B TPOMBIIIUICHHOCTH U  OBITY.
CaoiicTBa MPUPOIHBIX YTICBOIOPOIOB, HAXOXKICHHE B
MIPUPOJIC U TPUMEHEHNE ATKAHOB;

— HempenenbHble (AJKEeHbI, AJIKWHBI U aJKaJUEHbI) U
apoMaTUYECKHE YIIIeBOIOPObl. ['opeHune aneTuneHa Kak
MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUTAMEHHU TSI CBAPKH
Y PE3KU METAIIOB

—  KHUCJIOPOJACOJEpIKAIINE COCIUHEHUs (CIUPTHl U
(heHobI, KapOOHOBBIC KUCIOTHI M APUPHI, aTbIACTUIBI U
KETOHBI, JKUPBI, YTIeBOAbl). [IpakTHueckoe mpuMeHeHHe
STUJICHTJIMKOJSA, TiaulepuHa, ¢enona. Ilpumenenue
dbopManbaeruaa, amerambAeTuaa, YKCYCHOW KHUCIOTHI.
Mpbuta Kak COJM  BBICHIMX KapOOHOBBIX  KHCIIOT.
Moro1iie cBOMCTBa MbllIa

—  a3oTcojAepiKallue  COCNUHEHHS  (aMHUHBI |
AMHUHOKHUCIIOTHI, OCIIKH). BricokomonekynspHbie
COCMUHECHHUS  (CHMHTETHYECKHME U OWOJOTHYECCKHU-
aKTUBHBIE). MoOHOMEp, TOIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonmumepwu3anus 3TUeHA KaK OCHOBHOE HallpaBJICHUE
€ro MCIO0JIb30BaHUs.

['eHeTnveckass CBA3bL MEXAY KIacCaMH OPTaHUYECKHX
COeIMHEHUN

IIpakTu4yeckue 3aHATHS

CpoiicTBa OpPraHUYECKHX COEAUHEHUN  OTIEIbHBIX
KJIaCCOB (TpuBHaNbHAS u MEXIyHapOoaHast
HOMEHKJIaTypa, XHWMHYECKHE CBOHCTBA,  CIIOCOOBI
MOJIYyYEHUs1): TpeAesbHble (aJKaHbl U ITUKIIOAJIKAHBI),
HeTpee/bHbIe (aJKEeHBI, AJIKWHBl W alKaJWCHBI) U
apOMaTHYECKHUE YTJIEBOJOPOMBI, CHUPTHI U (EHOBI,
KapOOHOBBIE KHUCIOTHI M 3(UPHI, ANbJACTUIBI U KETOHBI,
AaMUHbBI W  aMHUHOKHUCJIOTHI, BBICOKOMOJIEKYJISIPHbBIE
COeAMHEHMS. 3aJaHusi Ha COCTaBJICHHE YpaBHEHUH
XUMUYECKUX PEAKIUH C ydyacTUEM OpPraHUYeCKHX
BEIIIECTB Ha OCHOBAHWHU WX COCTaBa M CTPOCHUS
CocraBieHue cxeM peakuuidi (B TOM YHUCIE 1O
MIPEIJIOKEHHBIM Leno4YKam MIpeBpaIIcHui),
XapaKTEePU3YIOLIUX XHUMHAYECKUE CBOMCTBa
OPTraHWYECKUX  COCIMHEHHH  OTIENbHBIX  KJIACCOB,
CHocOoObl WX TMONYYCHHS M Ha3BaHHE OPraHUYECKUX
COCAMHEHUI MO TPUBHAIBHOM WM MEXKIYHAPOIHOU
CUCTEMATUYECKON HOMEHKJIATYpE.

Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX
3ajaHUid  HA CBOWMCTBA OPraHUYECKHUX COCIUHEHUU
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OTACJIBHBIX KJIACCOB

IIpakTuyeckue 3aHATHS
JlaGopatopnass pabota “IlpeBparneHusi OpraHMYECKHX
BELIECTB IIPY HarpeBaHUu'".

[lonydenue »STuUAEHAa W HU3YYEHUE €ro CBOMCTB.
MopenupoBaHue MOJIEKY U XUMUUYECKUX IIPEBPALLECHUN
Ha IIPUMEpPE dTaHa, TUJICHA, allCTWIICHA U JIp.

Tema 4.3.
Nnentndukanus
OpPraHUYECKUX
BEIIIECTB, UX
3HAYEHUE U
MPUMCHCHHE B
OBITOBOH U
MPOU3BOACTBEHHOMN
IEeITEILHOCTH
yejgoBeKa

Coneprxanue

buooprannueckue coenuHeHusd. IlpumeHeHue u
Oouosnormueckass  poiab  yrieBojoB.  OkucieHue
YIJIEBOJOB — UCTOYHUK SHEPTUU >KUBBIX OPraHU3MOB.
O6mactn mpuMeHeHUss aMUHOKHCIOT. [IpeBpareHus
O€JIKOB MUIIM B OpraHu3Me. buonoruueckue GyHKIUU
oenkoB. buomornueckme Qynkiuu xkupoB. Poib
OpPraHUYeCKOM XMMMH B PEIICHUH IMPOOJIEM MHUIIEBOI
0e30macHOCTH

Ponb opraHuueckoil XMMUM B pEUICHUH THpoOIeM
SHEPIreTHYECKOU 0€e301acHOCTH, B pa3BUTHHI
MEIMIMHBI, CO3JAHUM HOBBIX MaTepHalloB, HOBBIX
HMCTOYHUKOB DJHEPruu (aJbTEpPHATUBHBIE MCTOUYHUKH
sHepruu). OmnacHOCTh BO3JEHUCTBHUS HAa  JKUBBIC
OpraHM3Mbl ~ OPTaHUYECKUX  BELIECTB  OTIENbHBIX
KJIaCCOB (YrJIeBo1opo/IbI, CITAPTHI, (heHombI,
XJIOPOPraHUYECKHE MPOU3BOJHBIE, ANBAETUABI U 1P.),
CMBICIT MOKa3aTest MIPEAEIIBHO JOMYCTUMOM
KOHLEHTpaLUU

IIpakTHYeckue 3aHATHSA

JlaGopaTtopHas pabora: “Unentuduxanus
OpPraHUYECKUX COCTMHEHHUM OTJEIbHBIX KJIACCOB™
Nnentuduxarnuys OpraHHYECKUX COETUHEHUN
OTIENBbHBIX  KJaccoB (HAa TpUMepe  ajbACTHIOB,
KpaxMaja, YKCYCHOMW KHCIJIOThI, O€lIKOB W T.I.) C
UCIOJIb30BaHUEM WX (U3UKO-XUMHUYECKUX CBOWCTB H
XapaKTepHBbIX KAuYeCTBEHHBIX peakuui. JleHnatypamus
Oenka mpu HarpeBaHuu. L[BeTHBIE peakiuu OEIKOB.
Bo3HMKHOBEHHE aHATUTUYECKOTO CHUTHala C TOYKH
3peHHUs] XUMHYECKHUX [MPOIECCOB IMpPHU MPOTEKAHUU
Ka4yeCTBEHHOM peakuuu, IO3BOJIIONIEH
UICHTHQUIUPOBATh  TPEUIOKCHHBIE  OpraHUYECKHe
BeleCTBa

KonTpouabHnas
padora 3

CtpyKTypa U CBOICTBA OPraHUYECKUX BEILIECTB

2

1,2

Paznen 5. KuHermueckme M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH

peaxuuit

NPOTEKAaHUA XHUMHICCKHX

Tema 5.1.

Conepxxanue
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CxopocTh
XHUMHYECKHX
peaKkuuid.
XHUMHYECKOE
paBHOBeEcCHE

CKOpOCTh peakuuu, €€ 3aBUCUMOCTb OT pPa3Iu4HbIX
(hakTopoB: MPUPOJIBI  pearupyromux BEILIECTB,
KOHIICHTPALlUH PEearupyrommx BELIECTB, TEMIIEPATypbl U
IUIOUIAAM  PEAaKUMOHHOW TMOBEPXHOCTH. TeIUIOBbIE
¢ dexTh XUMHUYECKHUX peakIuii. DK30- u
SHJO0TEPMUUYECKHE, PEAKIIUH.

OOpaTuMOCTh peakiuii. XMMHUECKOE PAaBHOBECHE U €T0
CMEIIlEHWEe M0 JACWCTBHEM pa3UYHBIX (HaKTOPOB
(KOHIIEHTpalMsl PeareHTOB WM MPOJYKTOB PpEaKIHH,
NaBJeHUE, TeMmIeparypa) Ajs CO3JaHUs ONTUMAaJIbHBIX
YCIOBUM  NPOTEKaHUsT  XUMHUYECKHX  IPOLIECCOB.
[Tpunnun Jle Hlatense

1,2

IIpakTuyeckue 3aHATHS

PemreHne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
aHayu3 (aKkTOpOB, BIUSIOUINX HA U3MEHEHHE CKOPOCTH
XMMHYECKON PEAKLIHH, B T.4. C O3UIUN IKOJIOTHYECKHU
11e7IeCO00Pa3HOTO TMOBEACHUsI B OBITY W TPYJAOBOU
NESATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpY>Karolle MpUpOTHON CPEIbI.

PemeHne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMmeHenue npunnuna Jle-Ilarense 11 HaX0XKACHUS
HalpaBJIE€HUsI CMEIICHUS PABHOBECHUS XUMHUYECKOU
peakuuu U aHanu3 (akTopoB, BIMSIONINX HA CMEILIEHUE
XUMHUYECKOTO PaBHOBECHUS

1,2

Pa3znen 6. PacTtBopbl

Tema 6.1.

Conepxanue

ITonsarue o
pacTBopax

PactBopenne kak  (UBMKO-XMMHYECKHH  TIpoOILIecC.
PactBopsl. CriocoObl  HPUTOTOBICHHUS  PACTBOPOB.
PactBopumMocte. MaccoBass 1011 pacTBOPEHHOTO
BeniecTBa. CMBICI MOKa3aTeNsd NPEAesbHO TOMYCTUMON
KOHIEHTPAallMd M €ro HCIOJb30BaHHE B OLIEHKE
HKOJIOTUYECKOM 0€30MacHOCTH.

[IpaBuiia 5K0IOTHYECKH 11€TIECO00Pa3HOTO MOBEACHUS B
OBITYy W TPYIOBOW NEATEIHHOCTH B IENSAX COXPaHEHUS
CBOET0 3/I0POBbSI U OKPYXAIOIIEH MPUPOTHON CPENbI;
OIIaCHOCTH BO3I[€I‘/JICTBI/I}I Ha JKUBbBIC OpraHnu3MbI
OTIpe/IeNICHHBIX BEIIECTB.

PemeHne  mpakTUKO-OPUEHTHUPOBAHHBIX  PAaCYETHBIX
3aIaHA HAa PacTBOPBI, HUCIOJIB3YeMbI€ B OBITOBOM H
HpOHSBOI[CTBGHHOfI ACATCIIBHOCTH YCJIOBCKaA

1,2

Tema 6.2.
HccnenoBanue
CBOWCTB pacTBOPOB

Coneprxanue

IIpakTHYeckue 3aHATHSA

Jlabopartopnast padota «IIpuroroBieHne pacTBOpOBY.
[IpuroToBnenue pacTBOpOB 3aJaHHOW (MaccoBoH, %)
KOHIIEHTpauuu  (C  NPaKTUKO-OPUEHTHUPOBAHHBIMU
BOIPOCAMH) U OIIPEICIIEHUE CPelbl BOAHBIX PAaCTBOPOB.

Pemrenue 3a1a4 Ha MPUTOTOBJICHHUE PACTBOPOB

1,2

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEePKAHME (CONEPKAHUE PUKJIATHOTO MOIYJIs1)

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa
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Tema 7.1.
Xumus B ObITY U
MPOU3BOACTBEHHOMN
JIeATeIIbHOCTH
YyeJioBeKa

Conepxxanue

Hogeitmme  goCTHKEHUS  XUMHYECKOM HAyKd U
XUMHYECKON TEXHOJIOTHH. Polb XuMuUM B 0OecrieyeHUH
SKOJIOTUYECKOM,  DHEPreTUYECKOM W MHIIEBOH
0€30MMacHOCTH, Pa3BUTUU MeIUIMHBL [IpaBuia moucka
U aHalu3a XMUMHUYECKON HMHMOpMalUU U3 pa3IndHbIX
MCTOYHMKOB (HayyHasi U yuyeOHO-Hay4yHasl JTUTEparTypa,
cpelcTBa MaccoBoi nH(popMaluu, cetb UHTepHET)

IIpakTHYeckue 3aHATHSA

[Touck n aHaM3 KEHCOB O MPUMEHEHUU XUMHYECKUX
BEIIECTB M TEXHOJOTMM ¢ yderoM Oyaymiei
npopeCCUOHAIBPHOW  JEATEIBHOCTH MO  TeMaM:
BAKHEHIIINE CTPOUTENILHBIE MaTepualsl,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, Kpacku, CTEKJIO,
KEepaMHKa, Marepuaibl JUTSt AIEKTPOHUKH,
HaHOMAaTepHuasabl, TEKCTHUJIbHBIC BOJIOKHA, HWCTOYHUKHU
SHEpPIUu, OpraHWYeCKHe M MHHEpaJbHbIC yIOOpEeHHS,
JIEKApCTBEHHBIC BEIIECTBA, OBITOBASI XUMHSI.

3ammra: IlpencraBineHue  pe3yabTaTOB — pPELICHUS
KeicoB B (hopMe MHUHH-JIOKJIAJIA C IPe3eHTaIMeH

1,2

Bcero

72
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3. YCJOBUSI PEAJIM3AIIMM  TPOIPAMMbBI  YUEBHOM
JUCIHHUIIVIMHBI YII1.09 XUMUA

3.1. MarepuanbHO-TEXHHUUECKOE 0OeCTIeUeHUE

JInst peanuzanuy MPOTpamMMBbl TUCHIUTIIMHBI JTOJDKHBI OBITH TIPETYCMOTPEHBI
CIIEYIOIIME CIEUAIbHbIE MOMEUICHHs: Y4eOHbI KaOMHET XUMHUHM WU yuyeOHOU
XUMHUYECKOH JTab0opaTopuu.

O6GopynoBanne y4eOHOro ka0uHera (HArJIsiIHbIEe TOCOOUs): HAOOPHI
HIAPOCTEP>KHEBBIX ~ MOJEJNEH MOJIEKYJ, MOJEIU KPUCTAUIMYECKUX  PEUIETOK,
KOJUIEKIIUU MPOCTHIX U CIOKHBIX BEIIECTB W/MUIM KOJUIEKIIUU MOJUMEPOB; KOJIJIECKIIHS
TOPHBIX MOPOJ U MUHEpAJIOB, Tabiuia MenaeneeBa, yueOHbie GUIbMBI, [TU(POBHIS
o0Opa3oBaTeNbHbIE PECYPCHI.

Texnnueckue cpeacTtBa O00y4eHHsl: KOMIIBIOTEP C  YCTPOMCTBAMH
BOCIIPOU3BEJCHUS  3BYKa, [PHUHTEP, MYJBTHUMEAHA-TIPOEKTOP C  DKPAHOM,
MYJIbTUMEINMHAS JOCKA, YKa3Ka-NPE3EHTEP sl IPE3CHTALMM.

OoOopynoBanue Jjadoparopuu ¥ padoYux MecT Ja0OPATOPMU: MEH3YPKH,
MUTETKU-KaNeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, MPEIMETHbIC U TTOKPOBHBIE
CTeKJa, IUIAHIIEThl JJI  KamlelbHbIX peakuuii, ¢uibTpoBanbHas Oymara,
MIPOMBIBAJIKH, CTEKJISTHHBIE TPOOUPKH, pPE3WHOBBIE TPOOKH, (oHapuku, HAOOP
PEaKTUBOB, CTEKJISHHBIC TMAJOYKU, ITATUBBI I MPOOUPOK;, MEPHBIC MUIUHIPHI,
BOPOHKH CTEKJISTHHBIE, BOPOHKHU JeiuTenbHble umuHapudeckue (50-100 mm), crynku
¢ mectukoM, (aphopoBble YalllKu, TUHIETHI, QUILTPHI OymMakHbIe, BaTa, Mapiis,
YacOBBIE CTEKJA, SJEKTPOIUIUTKH, JIaDOpaTOpHbIE IITATUBbI, CHUPTOBHIE TOPEJNKH,
CIIUYKH, MPUOOP MJIs MOJYUYEHHUs ra3oB (WM MPOOUpPKa ¢ Ta300TBOAHON TPYyOKOH),
JepKaTeNu JJis1 TPOOUPOK, CKISIHKU AJI XpAaHEHUs] pEaKTHUBOB, Pa3/IaTOUYHbIE JIOTKH;
xumuueckue crakanbl (50, 100 u 200 mu); mmaTeny; TUHUETHI; TUTEIbHBIC TIUIIIIbI;
CEeKyHJIOMEpHI (Taitmepsl), MepHbIe podupku (Ha 10-20 mur) U MepHbIe KOJIOHI (25,
50, 100 u 200 wmu), BoasHas OaHA (WU TEPMOCTAT), CTEKJISHHBIC MaJIOYKU;
KOHWYecKue KoJobl 11t TuTpoBanus (50 u 100 Mi); MHAMKATOPHBIE TOJOCKU JIs
onpenenenus pH u ctangapTHasi THAMKATOPHAS IIKaJa; YHUBEPCATbHBINA UWHIUKATOD;
nunetku Ha 1, 10, 50 mu (wnm mo3zaropsl Ha 1, 5 u 10 mut), Gr0peTKH 7151 TUTPOBAHMS,
meaummrackue mmpuiel Ha 100-150 M, mabopaTtopHble W/WIH aHATUTUYECKUE BECHI,
pH-MeTpsl, cymmibHbIN mikad, U ap. J1adopaTtopHoe 000pya0BaHUE.

3.2. HudopmanuonHoe odecrevyeHue peasu3anum NporpaMmel

1.  Jlna peamusamnuu mporpaMMbl OMOIHOTEYHBIM (HOHJ 00pa3oBaTEIbHOU
OpraHU3alWK JIODKCH MMETh TICYaTHBIC W/WJIU DJIEKTPOHHBIE O0pa3oBaTeibHBIC U
WH()OPMAITMOHHBIE  PECypChl, PEKOMEHIOBaHHBIC I  WCIOJB30BAaHUSI B

00pa30BaTEILHOM IPOIIECcCe, HE CTapIie 5 JeT ¢ MOMEHTA U3aHHS.
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2. Pexomennyembie Ie4aTHEIE U3IaHUS o peann3anuu
00111€e00pa30BaTeIHHOM JTUCHUATUIAHBI IIPEICTABJIEHBI B METOINYECKUX
PEKOMEHAIMSX 110 OpTraHU3alui O0yUICHUSI.

3.3. MHudopmammonHoe obecrnieueHrne 00yueHus
[lepeuenp y4eOHBIX W3IaHUN, HWHTEPHET — PECYPCOB, IOMOIHUTEIHHOU
JUTEPATYPBL.

OCHOBHBIC HCTOYHHMKH:

1. Xumwus. 10 kmacc : yueO. mjsa obmieoOpa3oBaT. OpraHu3aiuil : 0a30BBIi
ypoBenb / I'. E. Pymsutuc, @. I'. ®enpaman. — 9-¢ uzn., crep. — M. : IIpocsenienue,
2022. - 224 c. : un. — Jon.MII

2. Xumwus. 11 kmacc : 6a30BbIi ypoBeHb : yuebnuk / I'. E. Pymsutuc, ©. I'.
®enpaman. — 9-e u3g., crep. — Mocksa : Ilpocsemenune, 2022. — 223, [1] ¢. : wI. —
Jon.MII

JlonoJIHUTEIbHbIE HCTOYHUKH

1. XuMus: y4eOHUK JUIsl cpeaHero mnpodecCHOHaIbHOro o0pa3oBaHus /
10. A. Jlebenes, I'. H. ®aneeB, A.M.Tony6e, B.H.IllanoBan; mox oOrmei
penakiueit I'. H. ®ageeBa. — 2-e usn., mepepad. u qon. — Mocksa : M3naTenscTBo
FOpaiit, 2024. — 431 c. — (IIpodeccuonanbuoe ob6pazoanue). — ISBN 978-5-
9916-7723-3. — Tekct : snextponnsii // ObpaszoBarenbHas tiargopma HOpaiit
[catit]. — URL.: https://urait.ru/bcode/537876

2. XuMmusl. 3a1aYHUK : y4ueOHOe rmocooue IS CpeaHero
npodeccuoHabHOrO 00pa3oBanusi /| moj obOmied penakiuerr ['. H. ®aneeBa. —
MockBa : WMzparensctBo  HOpaiit, 2024.— 238c.— (IIpodeccuonanpHoe
obpaszoBanme). — ISBN 978-5-9916-7786-8. — Tekctr : DdJeKTpOHHBIA //
Oo6pa3zoBarenbHas miaTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/561902

3. AndunorenoBa, U. B. Xumus: y4eOHUK M MPAKTUKYM JJIsI CPEIHETO

po¢heCCUOHAIBHOTO obpazoBaHusl / . B. AaduHoreHona, A. B. ba6kos,
B. A. llonkoB. — 2-¢ wu3a., ucnp. u jgon. — Mocksa: M3garensctBo [OpaiiT,
2024, — 291 c. — (IIpodeccuonanbHoe oOpazoanue). — ISBN 978-5-534-11719-6.
— TekcT : anmexkTpoHHbil // Ob6pazoBatenbHas miatdopma FOpait [caitt]. — URL:
https://urait.ru/bcode/562501
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4. KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHUA
JAUCHUIIJIMHBI YII.09 XUMMUA

KonTpoib

U OLIEHKa

pE3yNbTaTOB

OCBOCHUA

y4eOHOU  JUCITUTIIINHBI

OCYIICCTBIIACTCSA IPCIIOAABATCIICM B IIPOLICCCC ITPOBCACHUA IIPAKTUICCKUX 3aHATUN U

7abopaToOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBINOTHCHUS OO0YYaIOIIUMHUCS

VH/IMBUIYaJIbHBIX 33JJaHHUM, TPOEKTOB, UCCIICIOBAHUN.

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4yeHus Tumst Oueﬂoqﬂub =
MeponpusATHIA
I | OcHOBHOE coxep:kaHue
1 Pasznea 1. OcHOBBI @opuyposarr
0a30BbIe MOHATHA U
CTPOEHHS BellecTBa
3aKOHbI XMMHH
1.1 | OK 01 CrtpoeHue aToMOB CocraBnars xummnueckue (1.  Tect «CtpoeHue aTromosB
XUMHUYECKHX DJIEMEHTOB |(DOPMYIIBI COSTUHEHUH B |XUMHUYECKUX 3JICMCHTOB u
U IPUPOJa XUMHUYECKOU |COOTBETCTBUU CO MPUPOJIa XUMUYECKOHN CBSA3U.
CBSI3U CTEIICHbIO OKHUCICHUS 2. 3amaum  Ha  COCTaBJICHUC
XAMUYCCKHUX DJIEMEHTOB, |XHMMUYCCKHX dbopmyn
WCXOJ5 U3 BAJIGHTHOCTH M |IByXaTOMHBIX COCIMHECHUI
AJIEKTPOOTPHUIIATEIHFHOCTH |(OKCHUIOB, CYIb()HI0B, THAPUIIOB
U T.OL).
3. 3amaHusg Ha HCIOJIbL30BaHUE
XUMHYSCKOMN CUMBOJIMKH u
Ha3BaHUM COE€IUHEHUN o
HOMEHKJIATypEe MEXyHApOIHOTO
cor3a TEOPETUYECKOMN 51
MPUKIATHON XUMUU Hu
TPUBUAJIBHBIX  HA3BaHUU A
COCTaBJICHHS XAUMHUYECKHUX
bopmyn JIByXaTOMHBIX
COEAMHEHHI (oKCcuaoB,
Cynb(GUIO0B, THIPUAOB U T.OI.) U
IPYTUX HEOPTraHUYECKHUX
COCIMHCHHI OTACIBHBIX KJIaCCOB
1.2 | OKO01 |[lepuonuueckuii 3aK0H 1| XapaKTepru30BaTh 1. Tecr «Meramnuueckue /
OK 02 tabauma J{. 1. XHUMHYECKHUE JIEMEHTHl B |HEMETalJINYeCKHe CBOICTBA,
Menneneena COOTBETCTBHUHU C UX 3JIEKTPOOTPHULIATEIIBHOCTh u
MMOJIOKEHHEM B CPOJICTBO K 3JIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX 3JIEMEHTOB B
XMMHYECKUX AJIEMEHTOB  [COOTBETCTBHE C UX 3JIEKTPOHHBIM
J.1. Menneneesa CTPOCHHEM U IIOJIOKEHUEM B
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OK/IIK

Monayas/Pazgen/Tema

Pe3ysabTar 00y4yeHus

THunel 0LleHOYHBIX
MeponpUusATHI

[IEPUOAUYECKOU cucreme
XAMUYeCKuX  aaemeHtoB  J[.U.
Menneneesay.

2. [Ilpaktuueckue 3ajaHusd Ha
YCTAHOBJICHUE  CBA3UM  MEXKAY
CTPOCHHUEM AaTOMOB XHUMHYECKUX
9JIEMEHTOB U  MEPUOAMYECKUM
H3MCHCHUEM CBONCTB
XHMHYECKUX DJIEMEHTOB M HUX
COCIUHEHHH B COOTBETCTBHU C
MOJIOKEHHUEM ITepuoanueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTHPOBAHHBIE
TEOPETHUECKUE 3aJ]aHus Ha
XapaKTepU3aLnIo XUMHYECKUX
aneMeHTOB: «MeTaueckue /
HEMETANINYECKUE CBOICTBA,
3JIEKTPOOTPHULIATEIIBHOCTh u
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C HUX DJIEKTPOHHBIM
CTPOCHUEM U TIOJIO)KEHHEM B
[IEPUOAUYECKOU cucreme
XAMUYECKHUX 3JIEMEHTOB
.. Menneneeay

Pa3zgen 2. XumMmnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKIui

KonTtpoabnas padora
«CTpoeHue BellecTBa U
XHMHYecKHe PeaKkium»

2.1

OK 01
OK 04

THIBl XUMUYECKUX
peaxkuuit

CocraBnsTh peakiuu
COCTUHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMeIlcHu,
OKHCIIUTEIHHO-
BOCCTaHOBUTEJILHBIE
peaxkuuu

1. 3amaun Ha  COCTaBJICHHE
YpPaBHEHUU pEaKInid:

- COEIMHEHMS, 3aMelleHNS,
pasnoxeHusi, 0OMeHa,

— OKUCJIUTEILHO-
BOCCTAHOBUTENIBHBIX PEAKIHMA ¢
HCIIOJIb30BaHHEM METO/1a
3JIEKTPOHHOTO OajaHca.

2. 3amaum Ha pacyeT Macchl
BEIllECTBA WJIK 00BEMA

ra3oB 10 U3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce WIH O00BbEMY
OTHOTO W3 y4YacTBYIOIIUX B
pEaKIuu BEIIECTB; PACYETHI
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OK/IIK

Monayas/Pazgen/Tema

Pe3ysabTar 00y4yeHus

THunel 0LleHOYHBIX
MeponpUusATHI

Maccel  (0OBEMa,  KOJWMYECTBA
BEIICCTBA) MPOJYKTOB PEaKIIHH,
€CIIM OJIHO W3 BEIIECTB HMEET

pUMecH

2.2

DIIEKTPOIUTHYECKAS
JUCCOLIMAIUS M MOHHBIH
oOMeH

CocTtaBisiTh ypaBHEHUS
XUMHYECKHUX PEaKINH
MOHHOTO OOMEHa ¢
y4acTHEM
HCOPTraHNYCCKUX BCUICCTB

1. 3apanus
MOJIEKYJISIPHBIX U
peakuuii ¢ y4acTMeM KHCIOT,

Ha  COCTaBJICHHC

MOHHBIX
OCHOBaHHU u colleit,
yCTaHOBJICHHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbl

2. JlabopatopHas paborta "Tunsb

XUMHYECKUX peakiui'

Pa3nen 3. Ctpoenne u
CBOMCTBA
HEOPraHUYeCcKHX
BelleCTB

HccaenoBath cTpoeHue u
CBOMCTBA
HEOpPraHuYecKuX
BellleCTB

KonTpoabHas padora
«CBoiicTBa HEOpraHu4ecKuX
BellecTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccudumnuponats
HEOpPTraHNYECKUe
BEIIIECTBA B COOTBETCTBUHU
C X CTPOEHUEM

I. Tecr «Homenknatypa wu

Ha3BaHUC HEOPTaHUYCCKUX

BCIICCTB nucxona

bopmybl
XUMHYSCKOMN

nus3 nux

XUMHUYECKOU U
COCTAaBJICHHC
dbopMynbl HCXOHIS W3 Ha3BaHUS
BeIecTBa

0  MEXIYHAPOAHOU

W TPUBUAIBLHOU
HOMEHKJIAType».

2. 3agauyM Ha pacyeT MacCOBOH
nonmd  (Macchl)  XHMMHYECKOTO
3JeMEHTa (coenuHeHuUs) B
MOJIEKYJe (CMECH).

3. Ilpaktuyeckue 3afaHusi IO
KJaccu(uKaluy, HOMEHKIAType U
XUMUYECKUM dbopmynam
HEOPraHUYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB.
4. TIlpakTtuueckue 3aJaHusd Ha
OIIpeeIICHIE XUMHYECKON
aAKTUBHOCTH BEIIICCTB B
3aBHCHMOCTH BHUJA XUMHYECKOH
CBA3M M THUINA KPUCTALINYECKON

pelieTku

3.2

OK 01

Dduznko-xuMuuecKue

YcranaBnuBaTh

1. Tect «OcobeHHocTr
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THunel 0LleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTar 00y4yeHus .
MeponpusTHi
OK 02 CBOMCTBA 3aBUCHUMOCTh (DU3HKO- XUMHUYECKMX CBOMCTB OKCHJIOB,
HEOPraHMYECKUX XUMHYECKHX CBOMCTB KHCIIOT, OCHOBaHUH, aM(OTEpHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCHUIIOB U COJICH.
OT CTPOEHUS aTOMOB U 2. 3agaHusg Ha  COCTaBJICHUE
MOJIEKYJI, @ TAKXKE TUIIa  |ypaBHEHUN XMUMHUYECKHUX peaKIuil
KPUCTAJUTMYECKOMN C y4acTHeM TPOCTBIX M CIOXKHBIX
peleTku HEOPraHUYeCKUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAIJIOB U
aM(OTEepHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIIOT,
OCHOBaHMI u aM(pOTEPHBIX
THUIPOKCUIOB,  HEOPraHUYECKHX
COJIEM, XapaKTEepU3YIOIIUX  UX
CBOWCTBA U CIIOCOOBI TTOTYyYESHHUSI.
3. IlpakTuko-OpHMEHTUPOBAHHBIE
TEOPETHUECKUE 3a/laHus Ha
CBOMCTBA u [OJy4YEeHUE
HEOpPraHUYECKUX BEIIECTB
3.3 | OK01 |Unentudukanus Hccnenosath 1. IlpakTukO-OpuEHTHPOBAHHBIE
OK 02 HEOPraHUYECKUX Ka4eCTBEHHBIEC PEAKIIUH 3aJaHusd o COCTAaBJIEHUIO
OK 04 |BemecTB HEOPraHWYECKUX BEIIECTB [XMMUYECKUX PEAKIMH C y4acTUEM
HEOPraHUYECKUX BEIIECTB,
UCIOJIb3YEMBIX TUISE ux
UICHTH(PUKAIIH.
2.JIaGopatopHas paborta:
“Unentuduxarms
HEOPraHUYeCKUX BEIIeCTB”
4 Pa3znen 4. Ctpoenne u |HUccaenoBats crpoerue u|KonrpoJsbHas padora
CBONCTBA cBoiicTBa opranuyeckux («Crpoenmne H CBONCTBA
OpPraHu4ecKux BellecTB OpPraHu4yecKHX BellecTB)
BellecTB
4.1 | OK 01 Knaccudukanms, Knaccudumnuponats 1. 3amanuss Ha CcOCTaBJICHUE
CTpOEHHE U OpraHMYeCcKHe BEIIECTBA B [Ha3BaHUI OpPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEIMHEHMI 110 TPUBUAIBHON MU

OpTraHUYCCKUX BCIICCTB

CTPOCHUEM

MEXKTYHAPOIHON
CUCTEMATUYECKON HOMEHKJIATYpE.
2. 3amaHust Ha  COCTaBJICHUE
ITOJIHBIX u COKPpAIIICHHBIX
CTPYKTYPHBIX bopmyn
OpraHUYECKUX BEIIECTB

OTACJIBHBIX KJIACCOB.
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THunel 0LleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTar 00y4yeHus .
MeponpuATHI
3. 3amaum Ha  oIpejaeieHue
MPOCTEHIIEH bopMyITBI
OpraHUYEeCKON MOJIEKYJbI, HCXOMs
U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTAHABINBATh 1. 3amanus Ha cOCTaBJIEHUE
OK 02 |coenuHeHHUt 3aBUCUMOCTH (hU3HKO- YpPaBHEHUU XUMHUYECKUX PEaKIni
OK 04 XUMHYECKUX CBOMCTB c y4acTUEM OpraHN4YeCKUX
OpraHWYECKHX BELIECTB OT |BEIIECTB HA  OCHOBAHMHM  UX
CTPOEHHUSI MOJIEKYJT COCTaBa U CTPOCHUSI.
2. 3agaHus Ha  COCTaBJIECHUE
YPABHEHUN XUMUYECKUX PEaKLHM,
WJUTIOCTPUPYIOIIUX ~ XUMHUYECKHUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX peaKkuuil u
TE€HETUYECKOMN CBA3U
OPraHWYECKHUX BEIIECTB pPa3HBIX
KJIaCCOB.
3. Pacuetnrie 3a7aun 1o
YpaBHEHUSM PEAKIUNA C y4aCTUEM
OpraHUYECKUX BEIIECTB.
4. JlaGopaTopHas pabota
“IIpeBpareHust OpraHUYEeCKUX
BEIIIECTB ITPX HarpeBaHuu"
43 | OK01 |Unentudukanus Hccnenosath 1.IIpakTUKO-OpHUEHTHPOBAHHbBIE
OK 02 OPraHMYEeCKHUX BEIIECTB, |KAYECTBEHHBIE peaKIINu 3aJaHusd o COCTAaBJIEHUIO
OK 04 |ux 3HaueHHE U OpraHNYeCKHUX XMMHYECKUX PEAKIUU C y4aCTHEM
PUMEHEHNE B OBITOBOW |COETUHEHHI OTACNBHBIX |OPraHMYEeCKUX BEIIeCTB, B T.4.
Y IIPOU3BOJCTBEHHOMN KJIaCCOB HCIIOJIB3YEMBIX JUTSL ux
JeATEIbHOCTH YeJIOBEKa uaeHTHPUKAMK B OBITY U
MIPOMBILIIIEHHOCTH.
2.JIaGopatopHas paborta:
“Unentudukanusi OpraHMYECKUX
COETMHEHUN OTAEILHBIX KJIaCCOB™’
5 Paznen S. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
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THunel 0LleHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabrar 00y4yeHust .
MeponpusATHI
NPOTeKAHUS XHMHYECKHX peakiui
XHMHMYECKHX peaKkuni
5 | OKO01 CKOpOCTh XUMHUUYECKUX | XapaKkTepru3oBaTh [IpakTHKO-OpHUEHTHUPOBAHHBIE
OK 02 |peakumil. XMUMHUYECKOE |BIMSHHME KOHLEHTPALUU |TEOPETUYECKHE 3a1aHus Ha
paBHOBECHE pearupyromux BeUIecTB U |aHadu3 (PaKTOpoB, BIMAIONINX Ha
TEMIIEPATypbl HA CKOPOCTb |[M3MEHEHNE CKOPOCTU XUMHYECKON
XUMUYECKUX PEAKLUN peaKkuu. IIpakTuxo-
XapaxkTepru3oBaThb OPUEHTHUPOBAaHHBIC 3aJaHUs Ha
BIIUSTHUE U3MEHCHUS IpuMeHeHne  npuHiuna  Jle-
KOHLIeHTpauuu Beumiects, |IllaTense JUIS HAXOXKICHHUS
peakuuu cpeasl U HaIPABJICHUS CMEILEHUS
TEMIIEPATyphl Ha PaBHOBECHSI XUMUYECKON PEAKIINH
CMEIICHUE XUMUYECKOTO |M aHamu3 (HaKTOPOB, BIUSIOIINX
paBHOBECHS HAa  CMEUICHHME  XMMHUYECKOIO
paBHOBECHS

6 HccaenoBath HCTHHHBIE

Pa3nes 6. PacTBopbl  |pacTBOPBI € 32/IaHHBIMH
XapaKTepUCTHKAMU
6.1 | OKO01 |[lonsarue o pactBopax |Pa3znuuaTh UCTHHHBIE . 3agaun Ha NPUTOTOBIEHHE
OK 02 pacTBOPHI pacTBOPOB.
2.  IIpakTUKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3aaHus Ha
JTUCIIEPCHBIE CUCTEMBI,
UCrojib3yeMble B OBITOBOW U
IIPOU3BOJICTBEHHON JAEATEIbHOCTU
4eJloBeKa
6.2 | OKO01 |HccnenoBanue cBoiictB |MccnenoBars husuko- JlaGopatopHnast pabora
OK 04 |pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBneHue pacTBOPoB”
HCTUHHBIX PaCTBOPOB

Il | IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHNe (CoepKaHNe NPHUKJIATHOTO MOAYJISI)

7 Pazmen 7. OuenuBarp nocJjencreusi|3amura keiica (¢ y4eTom
Xumus B ObITY U OBITOBOI U Oyaymeid  mpodeccuoHATbHOMI
MPOU3BOACTBECHHOMI NPOU3BOACTBEHHOM AesiTeJIbHOCTH)

AesITeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
JeJI10BEKa ¢ MO3M LU

IKOJIOTHYECKOM
0€30IMaCHOCTH
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THunel 0LleHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3ysabTar 00y4yeHus .
MeponpusITHI
OK 01 |[Xumus B ObITY U OnenuBath nocnencteus |Keiic (¢ yuetom  Oymymieid
OK 02 |mpou3BOACTBEHHOM OBITOBOH U npo¢eCcCuOHATBHON
OK 04 JIEATEIIbHOCTH YEJIOBEKa (ITPOU3BOICTBEHHOM NESATETLHOCTH)
OK 07 NeITEIbHOCTH YeJIoBeKa ¢ |Bo3MOKHEBIE TEMBI KEHCOB:

MO3UIINH DKOJOTHYECKOH
0e30IacHOCTH

1. TIloremenne xiuMara |

BBICBOOOXKIEHUE ra3oBbIX
THIPATOB CO JIHA OKEaHa.
2. Bynymue Marepuansl s aBua-

, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBele wmaTepuanbl s
COJIHEUHBIX OaTapeil.
4. JlekapcTBa Ha  OCHOBE

PacTUTEIBHBIX MPENapaToB
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