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1. O0masi xapakTepucTuka padoueii mporpaMmMsbl 001e00pa3oBaTeIbHOM
TUCHUITHHBI «XUMUS»

1.1 Mecto JUCUMIUIMHBI B CTPYKType  OCHOBHOW  npodgeccHOHAJbHON
o0pa3oBaTe/IbHOIl IPOrpaMMbl

OO61eo0pazoBaTebHas IUCHUILIMHA «XUMUS» SIBISIETCS 00s3aTEIbHOM YacThiO
00111e00pa3oBaTeNbHOTO LUKIA 00pa3oBaTenbHOM nmporpaMMbl CIIO B cOOTBETCTBUU C
®I'OC no cnemumansHoctd 46.02.01 JlokymMeHTallMOHHOE OOecriedeHne yIpaBieHUs U
apXMBOBEJICHUE.

1.2 IIe.]'lI/I U INIAHUPYEMBIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJIUHBI:

1.2.1. Hean o0meodpa3oBaTeJbHOM IMCHUIIIMHBI

@opMHUpOBaHUE y CTYACHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA KaK OCHOBBI IPUHATHS PEUICHUN B )KU3HECHHBIX U
IPOU3BOJICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOTO MOBEJAEHUS B IPUPOJHOM Cpeie.

3agauu TUCIUIUINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHYECKUX
IIPOLIECCOB W SIBJICHUM B OKPYXKAIOLIEH Cpeae, LUEJIOCTHOW HAYyYHOW KapTUHBI MHDA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI COCTaBISATh (POPMYJIbI HEOPTraHUYECKUX U OPTaHUYECKUX
BEIIIECTB, YPABHEHUSI XUMUYECKUX PEAKIUNA, OOBSCHITh UX CMBICI, HHTEPIPETUPOBAThH
pPe3yJIbTaThl XUMHUUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM  MPOBEACHUS  MPOCTEHIIUX  XUMHUUYECKUX
AKCIIEPUMEHTAJIHBIX MCCIIEAOBAaHUN C COOIOICHUEM TTpaBUl OE30MaCHOTO O0paIieHus
C BEILECTBAMU U JJTaOOPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHUS HCIIOIB30BaTh HMHQPOPMAIIMIO XMUMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) cpopMUpOBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBHUS CBOEH NEATEILHOCTH U
XUMUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) cpopMUpOBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKEHUN XWMHUUYECKOW HAYKU H
TEXHOJIOTUMN ISl pa3BUTHUS COIIMAIIBHON U TIPOU3BOACTBEHHOM cdep.



1.2.2 Ilnanupyemble Ppe3yJbTaTbl OCBOCHHSI 001I€00pPa30BaATEILHOM
aucHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue TUCHUIUTMHA uMeeT npu popmupoBanuu U pa3sutun OK u [1K.



Koa u HauMeHOBaHHE

HHaHpreMble PE3yJbTAaThl 0CBOCHUA TUHCIHUIIJINHBI

¢GopmMupyeMbIX KOMIIETEH U Oo0mme JAMcuMivinHapHbie

OK 01. B wacTu Tpy10BOro BOCIUTAHUSA: - BIAJAETh CUCTEMOW XUMMHYECKHMX 3HAHUHK, KOTOpas
Bri6upats - TOTOBHOCTb K TpyAy, OCO3HaHHE BKJIFOYAET:

CTHIOCOOBI [IEHHOCTH MacTepPCTBa, TPYI0IIO0HE; OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUN DIIEMEHT,
peuieHus 3anaqy FOTOBHOCTh K AKTUBHOW  JI€SITEIIBHOCTH aToM, DJJIEKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-3JIEKTPOHHBIE
npodeccnoHaTBEHOMI TEXHOJIOTHYECKON M COLIMAIbHOM OpOUTAI aTOMOB, HOH, MOJICKYJIa. BAJIGHTHOCTb,
NEeSATEIbHOCTH HaIpaBJIEHHOCTH, 3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIIECHMUS,
MIPUMEHUTEITEHO CIIOCOOHOCTh MHUIIMHPOBATh, IUIAHUPOBATH XUMUYECKas CBSI3b, MOJIb, MOJIApPHAs Macca, MOJISPHBIM

K pa3/IM4YHbIM KOHTCKCTaM

Y CaMOCTOSITEIBHO BBINOJHATH TaKyIO
NeSITeIbHOCTD;

- HHTEpEC K pa3In4HbIM chepam
npodecCHOHATLHOM IS TEIILHOCTH.

OsnaneHue YHUBEPCAITbHBIMU

yueOHBIMH [T03HABATEIBHBIMU JICHCTBUSIMH

a) 6a30BbIC JTOTUYECKUE CHCTBHS:
CaMOCTOATEIIEHO dopMynupoBaTh nu
aKTyaJIU3UpOBaTh TPOOJIEMY, paccMaTpHBaTh
ee BCECTOPOHHE;

- yCTaHaBIHMBATh CYIIECTBEHHBIH MpPU3IHAK
WIA OCHOBAaHHS JUISI CpPaBHEHHS,
Kjaccuukauuu U 0000LIeHMS;

- ONpeNeNsiTh IeNH JIeSTeILHOCTH,
3a7aBaTh MapaMeTpbl U KPUTEPHH UX
TOCTHKEHUS;

- BBISIBJSITh 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBaEMbIX SBIICHHSX;

- BHOCUTH KOPPEKTHUBBI B JICITEIILHOCTD,
OILIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OLIEHUBATh PUCKH MOCIIE/ICTBUI e TETbHOCTH;
- pa3BUBATh KPEATHBHOE MBIIUICHUE TTPH
peleHnH

0o0BbeM, YIJIEpOIHBIN CcKeJeT, GyHKIMOHAIbHAS TPYIINa,
paaukai, u30Mepusi, U30Mepbl, TOMOJIOTUYECKUM PSI,
FOMOJIOTH, YTJIEBOJOPOJIbI, KHCIOPOJI- M a30TCOJAEpIKaIIUe
COCIMHEHMS, OMOJIOTUYECKU AKTHBHBIC BEIECTBA
(YyrieBopl, )KHpbI, OEIKH), MOHOMEp, IOJUMED,
CTPYKTYpPHOE  3BEHO, BBICOKOMOJIECKYJISIPHBIC
COCIMHEHMS, KPUCTAIUINYECKAs PEIIEeTKa, THUIIbI
XUMUYECKUX PpeaKIUui (OKUCIUTEIHLHO-BOCCTAHOBUTEIBHEIE,
9K30-U IHJIOTEPMUYECKHE, PEaKI[U HOHHOTO OOMEHa),
pacTBOp, IIEKTPOJUTHI, HEIIEKTPOJIUTHI, DIICKTPOTUTHIECKAS
U CCOIMAIMs, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON PEaKIUi, XUMHUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUs XUMHUECKOTO CTPOCHUSI OPTaHUYECKHUX
BemiectB  A.M. BytnepoBa, Teopus 3IIEKTPOJIUTUYECKON
auccounanuu, nepuoguueckun 3axkon /.M. Menneneesa,
3aKOH COXPAaHEHHS MacChl). 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3bIK XUMUU, (AKTOJIOTUYECKUE CBEICHUS O
CBOMCTBAX, COCTaBE, MOJTYyUYECHUH U 0€301TacCHOM
WCIIOIb30BAHUM BRXKHEHIINX HEOPTaHUYECKUX U
OPTaHWYECKUX BEMIECTB B OBITY M MPAKTHUYECKOU
JeSATEIbHOCTH YETIOBEKA;

- YMETb BBISBJISTh XapaKTEPHbIE MPU3HAKHA U B3aUMOCBSI3h
W3YYEHHBIX MOHATUMN.




KU3HEHHBIX TIPOOIIeM

6) 6a30BbIe HCCIIEI0BATEIbCKHE ICHCTBUS:

- BIIQJICTh HaBBIKAMU yUeOHO-UCCIIeIOBATEIBCKOM
Y TIPOCKTHOM JESITETbHOCTH, HABBIKAMU
paspereHus mpoodieM;

- BBIIBIATH TPUYMHHO-CIICJCTBEHHBIC CBS3H
Y aKTyaJIM3UpPOBATh 33/1a4y, BBIIBUTATh TUTIOTE3Y
€e pelIeHMsI, HAaXOUTh APTYMEHTBI JJIs1
JIOKa3aTesIbCTBA CBOMX YTBEPKICHUN,
napaMeTpel U KPUTEPHU PEUICHUS;

- aHAJIM3UPOBATh TIOJYUYEHHBIC B XOJC PEIICHUS
3aJauu  Pe3yJIbTaThl, KPUTHYECKU OIICHUBATH
WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MCHCHHE B HOBBIX YCIIOBHSIX;

- YMETh MIEPEHOCUTH 3HAHUS B NTO3HABATEIIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

* yMeTh WHTETPHPOBATh 3HAHUS U3

Pa3HbIX MPEeIMETHBIX 00NIacTeil;

- BBIJIBUTATh HOBBIC UJICH, TIPE]IaraTh
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;

- CIIOCOOHOCTH UX MCIOJIb30BAHUS B
MO3HABATENBHON M COIMAILHOM MPaKTHUKE

3a1aBaTb

IIPUMEHATH COOTBETCTBYIOIUE ITOHATHUS IIPU ONUCAHUU
CTPOEHHUSI U CBOMCTB HEOPIaHUYECKUX U OPTAHUYECKUX
BEILECTB U UX IIPEBPALLECHUI; BBISBIIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C MOHATUAMHU U NPEICTABICHUIMHU
JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

YMETh  HCIOJb30BATh HAUMEHOBAaHUSA  XHMHYECKHX
COEAMHEHHUIN MEXyHAPOIHOTO COK3a TEOPETUUECKON U
MPUKJIAJHOW XUMUHU U TPUBUAIbHBIC HA3BaHUS BAKHEUILINX
BEIIECTB (ITWIJICH, aleTHJICH, TIHUIEPHH, (EHOIL.
(dbopManbaeru, yKCycHas KHCIIOTa, TIMIUH, YTapHbIii ra3,
YIJIEKUCIIBIN T'a3, aMMHUAK, raiieHasl U3BeCTh, HeTaleHas
U3BECTh, MUTHEBAS COJA U IPYTHX).

COCTABIISATH (POPMYJIBI HEOPTAHUYECKUX U OPTaHUIECKUX
BEIIECTB, YPaBHEHUS XUMHUECKUX PEaKIHii, 00BICHATH UX
CMBICJI; ITOATBEPKIATh XapaKTEPHbIE XUMUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMHU 3KCHEPUMEHTAMU H
3alACSIMU YPABHEHUN XUMUYECKUX PEAKIIHIA;

- YMETb yCTaHaBJIUBATh MPUHAUICKHOCTh N3YYEHHBIX
HEOPraHWYECKUX W OPraHUYECKUX BEUIECTB K OIPENEICHHBIM
KJIaCCaM U IpyIIaM COCAUHEHUN.

XapaKTEpPU30BaTh MUX COCTAaB M BAaXKHEHIINE CBOMCTBA;
OTIpeCTATh BUIbl XUMHUECKUX CBsI3eH (KOBaJleHTHAs, MOHHAS,
MeTaJlJIn4yecKasi, BOJOPO/IHAs ), TUIIbI KPUCTAIITNIECKUX
PELIETOK BEIECTB; KIacCU(PUIIMPOBATH XUMUUECKUE
peakuuu;

-copMupoBaTh MpEACTaBIEHUS: O XUMHUYECKOH -
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KApTHUHBI MHpPA, POJIU
XMMHUHM B TIO3HAHWH SIBICHUH MPUPOIBl, B (HOPMUPOBAHUU
MBIIUIEHHSI W  KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATILHON ITPAMOTHOCTH, HEOOXOJUMOM JUTSI peLLICHUS
MPaKTUYECKHUX 3a/]]a4 U IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHUsS K CBOEMY 3/10POBBIO U IPUPOJHON CpPELE;




- YMCTb MMPOBOAUTE PACUCTBI MO XMMHNYCCKUM Q)opMynaM u

YpaBHEHUSM
XUMUYECKUX PEaKIMil C  HUCHOJIb30BAaHUEM
(bu3MUecKUX  BEJIWYUH, XapaKTEPU3YIOLINX BEUIECTBA C

KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMabHbIE
yCIOBHSA) Ta30B, KOJUYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHMs Ul NPUHATHUS DPELICHUI B
KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM

OK 02. Ucnonb3oBath
COBPEMEHHBIE CPEJICTBA
MOKCKA, aHaJN3a U
HWHTEPIIPETAIIH

nHpopManuu u
WH()OPMAIMOHHBIC TEXHOJIOTUN
JUISL BHITIOJTHEHUS

3a1a4 mpodeccruoHambHOM
JesITeNbHOCTH

B 065acTi IEeHHOCTH Hay4YHOTO MO3HAHUS:
c(hOpPMHUPOBAHHOE MHPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAaKTHKH,
OCHOBaHHOTO Ha JHAJIOTe KyJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
TI0JI ¥ KYJIbTYp HOM MHUPE;

- COBEPIIEHCTBOBAHUE A3BIKOBOM M YHTATEIBCKOU
KYJBTYpBI KaK CPeJICTBA B3aMMOAECHCTBHS MEXKY
JIOABMH U TIO3HAHUS MUDA;

- OCO3HaHHE IIEHHOCTU HAyYHOU JesITeIbHOCTH,
TOTOBHOCTB OCYIIECTBIIATH IPOCKTHYIO H
HCCIIEI0BATENIbCKYIO JeSTEIbHOCTD
WHIWBUIYaJIbHO H B TPYIIIIE;
Osnanenue YHUBEPCATbHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmanueii:

- BJIaJCTh HABBIKAMHU TIOJTYYCHUSI MHPOPMAIIUH W3
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISITH MIOUCK, aHAIIN3, CHCTEMATH3AINI0 U
MHTEpHpeTanio HHPOPMALIUU Pa3IMYHBIX BUJIOB
1 (hopM Ipe/ICTaBICHNUS;

- CO3/1aBaTh TEKCThI B Pa3JINYHbIX (popMarTax ¢

y4eOHBIMU

- YMETh MJIAHUPOBATH U BBIMOJHATH XUMHUYECKHUIA SKCIIEPUMEHT
(TIpeBpallieHrs OPraHUYeCKUX BEIIECTB IPU HAIPEBaHUH,
MOJTyYeHHUE STUJICHA U U3YYEHHUE €r0 CBOWCTB, KAYECTBEHHbBIE
peaKIu Ha alibJIETUIbI, KpaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypanus OEIKOB IPU HATPEBAHHHU, [[BETHBIC PEAKIIUU
OCJIKOB; TPOBOJIUTH PEAKIIUU HOHHOTO OOMEHA, ONIPEIETISATh
Cpeay BOIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKIIMU Ha
cynbdart-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS;
pemarh 3KCepuMeHTaNbHbIE 3a/1auu 1o Temam "Mertamnsl" u
"HemeTtanibl") B COOTBETCTBUH C MPAaBUIIAMHU TEXHUKU
0€30MMacHOCTH MPH OOpAICHUH C BEIIECTBAMU U
1abopaTOpHBIM 000PYI0OBAHUEM; TIPEJCTABIATh PE3YJIbTATHI
XUMHYECKOT0 IKCIIEpUMEHTa B hopMe 3alucu ypaBHEHUI
COOTBETCTBYIOIIMX PEaKIMi U POpMyIHpPOBATH BHIBOJBI HA
OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMUUYECKYIO HHPOPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB {CPEJCTB MaCCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMHU METOJIaMH HAYYHOT'O TTO3HAHUSI BEILIECTB
Y XUMUYECKUX SIBJICHUN (HAOJII0IeHIE, U3MEPEHHUE,
SKCHEPUMEHT, MOJEIMPOBAHNUE);

- YMETb MPOBOJIUTH PACUETHI 110 XUMHUIECKUM (HopMyJiaM U
YpaBHEHUSM XMMHUYECKHUX PEaKIUii ¢ UCTIOJIh30BAaHUEM




y4eTOM Ha3HaueHUs: THPOPMAIUH U LIETICBOM
ayJUTOPUH, BBIOUPAsi ONTUMAIBHYIO POpMy
MIPEJICTABJICHUS U BU3YaJIH3aIi;

OLICHUBATh JJOCTOBEPHOCTb, JISTHTUMHOCTh
nH(OpMaIINHY, €€ COOTBETCTBUE NIPABOBHIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- HUCIOJB30BaTh CPEJCTBA HHPOPMAIIMOHHBIX U
KOMMYHUKAI[HOHHBIX TEXHOJIOTUI B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX

Y OpraHU3alMOHHBIX 33724 C COOI0ICHUEM
TpeOOBaHUH IPrOHOMUKH, TEXHUKU
0€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEIKEHHS,
MIPABOBBIX U TUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€301MaCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aII[UTHI
nHpopManuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JUIHOCTH;

(1)I/ISI/II-I€CKI/IX BCJIMYHMH, XapaKTCPU3YIOINUX BEIICCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MACChI, obnema (HOpMaJ'IBHBIC
YCJIOBI/ISI) ra3oB, KOJIMYCCTBA BCIICCTBA, UCII0JIb30BATh
CUCTEMHBIC XUMHWYCCKHUE 3HAHWA JJIA IIPUHATHA peI_HeHI/Iﬁ B
KOHKPCTHBIX JKXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BEIIECCTBAMU 1 UX ITPUMCHCHHUEM

OK 04. DddexTnBHO
BYaMMO/ICHCTBOBATh U paboTaTh
B KOJUICKTHBE U KOMaH/IE

- TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH ¥ CAMOOIIPEEIIEHUIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCIIeA0BATEIbCKOM,

MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBnazeHue yHUBEpCATIbHBIMU
KOMMYHHUKATUBHBIMU

JIECTBUSIMHU:

0) COBMECTHasI IeATEIIbHOCTh:

- IIOHMMAaTh U UCHOJIb30BATh IPEUMYLIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

- I[PUHUMATH LIEJIM COBMECTHOMU JIEATEIBHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS 11O
€€ JIOCTKEHUIO: COCTABJISATH IJIaH JICMCTBUH,

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIIPEENECHHUIO;

-OBJIa/ICHUE HaBbIKaMU Y4eOHO-HMCCIIEA0BATEIbCKOM,
IPOEKTHOHN U COLMAIbHON JeITENbHOCTH;

OgnajieHne yHUBEpCaTbHBIMA KOMMYHHUKAaTHBHBIMHU
JEUCTBUSAMMU:

0) COBMECTHasl I€ITEIbHOCTb:

- TMOHHMMATh M UCHOJb30BATH MPEUMYIIECTBA KOMAaHIHON U
WHIUBUAYaTbHON pabOTHI;

- NPUHHUMATh LI€JH COBMECTHOH JIEATEIHOCTH,
OpPTraHU30BBIBATh M KOOPAWHUPOBATH JICHCTBUS TIO €€
JOCTHKEHUIO: COCTABIIATH IJIaH JeHCTBUI, paclpeaessaTh poju
C YYETOM MHEHHI Y4aCTHUKOB 00CYX/1aTh Pe3yJIbTaThl
COBMECTHOH paboThl;




pacrpenensaTh pojau ¢ y4eTOM MHEHHI
YYaCTHHKOB 00CYX/IaTh Pe3yJIbTaThl COBMECTHOM
paboTsI;

- KOOPJAMHUPOBATH U BBIMIOJIHATH paboTy B
YCIIOBUSIX PEATbHOTO, BUPTYAILHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

* OCYIIECTBISATh TIO3UTHBHOE
CTPATETHUECKOE MOBEJICHHE B Pa3IMYHbBIX
CUTYaIUSAX, MPOSBISATH TBOPUECCTBO U
BooOpaskeHue, ObITh MHULIMATUBHBIM OBlajieHe
VHUBEPCATBHBIMA  PETYISITHBHBIMU
JCUCTBUSIMU: ) IPUHSATHE CeOsl U IPYTHX JIFOJICH:
- TMPUHUMATHh MOTHBBI U ApTYMEHTBI JPYTHX
JIOJICH TIPU aHAJIM3e PE3yIbTaTOB JICATEILHOCTH;
- MPU3HABAThH CBOEC MPABO U MPABO JPYTHX JIFOACH
Ha OIIHOKHU;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C
MIO3UIUU IPYTOTO YEIOBEKa,

- KOOPJIMHUPOBATH U BBIMIOJHATH PAOOTY B YCIOBUSIX
pearbHOTO, BUPTYAJTBLHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

* OCYUIECTBJATH [O3UTUBHOE CTPATETHMUECKOE MOBEICHHUE
B Pa3JIMYHBIX CUTYaLMSX, MPOSBISATH TBOPUYECTBO U
BoOOpaxeHue, ObITh MHUITMATUBHBIM OBJIaJIeHNE
YHUBEPCAIBHBIMU  PETYISTUBHBIMU JACHCTBUSMHU: ) IPUHSATHE
ce0s ¥ IPYTHUX JTFOJCH:

- NPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX JIFOAEH MTPU
aHaJii3e Pe3yJIbTaToOB JIEATEIbHOCTH;

- MPU3HABAThH CBOEC MPABO M MPABO JPYTHX JIOACH HA ONTUOKY;
- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MHP C TTO3UIIUU JPYTOTO
YyeJioBeKa;

OK 07.

ConeiicTBOBaTh COXpAaHEHUIO
OKpY’Karollen cpeapl,
pecypcocOepekeHnIo,
IPUMEHSATh 3HaHUS 00
W3MEHEHHUH

kiumara. [IpuHIums!
OEepEKITUBOTO

MIPOU3BO/ICTBA, 3P (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYyalHAX

B 00actu 3K010ru4eckoro BOCIUTAHUSA:

- c(hOpPMHUPOBAHHOE IKOJIOTUUYECKON KYJIbTYpBI,
IIOHMMAaHHE BIUSHUS COLUAIBHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHON U
COLIMAJILHOW Cpeibl, 0CO3HAaHUE II100aIbHOTI0
XapakTepa dKOJIOTHYECKHX Ipo0iIeM;

- IUIAHMPOBAHME M OCYILIECTBJICHUE JIEHCTBUI
B OKPYXKaloUIeW cpelle Ha OCHOBE 3HAHUSA
LeJIeH YCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA;
AKTHUBHOE HENPUATHE JIEHCTBUM, TPUHOCIIINX
BpeJl OKPYKaIOLLEH Cpeae;

- YMEHHUE NPOTHO3UPOBATH HEOIArONPHUSTHBIE
9KOJIOTMYECKHE NOCIEACTBYS PEANPUHUMAEMBIX

c(OopMHPOBATH NPEACTABICHUSA: O XUMUYECKOMH
COCTABIISIONIECH €CTECTBEHHOHAYYHON KapTUHBI MHUpPa, POJIH
XMMHUU B TIO3HAHUM SIBJICHUN TPUPO/IbI, B (POPMUPOBAHUN
MBIIJIEHUS U KYJbTYPBbI JIMYHOCTH, €€ (PYHKIIMOHAIbHOMN
I'PaMOTHOCTH, HEOOXOAUMOM ISl peLIeHUs TPAKTUYECKUX
3a71a4 U 3KOJIOTUYECKH 000CHOBAHHOTO OTHOIIECHUS K CBOEMY
30POBBIO U IPUPOJHOIL Cpeie;

- YMETh CO0JII0/1aTh IPABHJIA IKOJIOTUYECKH 11€J1eCO00pa3HOro
MOBEJICHUSI B OBITY U TPYJOBOI IEATETLHOCTH B LENISAX
COXpaHEHUs CBOETO 370POBbS U OKPYKAKOIIEH MPUPOTHON
Cpeabl; YUUTHIBATh OMIACHOCTh BO3/ICHCTBHS Ha KUBBIE
OpTraHHU3MbI OIIPEACTICHHBIX BCUICCTB, TIOHUMAas CMBICJI
MoKa3aTess MpeiebHOM TOMYyCTUMOM KOHIIGHTPALIUT
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JEUCTBUMN, IPEAOTBPALIATh UX;

- pacIIIPEHKE OIBITA ACATEIbHOCTU
9KOJIOTUYECKON HAIIPaBICHHOCTH;

-OBJIaJICHHE HaBbIKaMHU y4eOHO-
HCCIIEIOBATENIBCKOM, IPOEKTHON U COLMAIIBHOU
NESTEIIBHOCTH;

[IK 1.4. OcyiiecTBasTh
MOATOTOBKY JCJIOBBIX MOE3/I0K
PYKOBOAMUTEIIS

U JPYTUX COTPYIHUKOB
OpraHu3aIHNH

opranu3anuvs JACJIOBLIX ITOC3J0OK PYKOBOAUTCIIA
" APpYrux COTpyAHHUKOB OpraHHU3allun

COCTaBJIAATh U Oq)OpMHﬂTB AOKYMCHTBI IJId JCJIOBBIX ITOC3A0K;

OCYIIECTBIISITH TPEBEI-MOACPKKY JIETOBBIX MOE30K;
COTJIaCOBBIBATh C IPUHUMAIOLIEH CTOPOHOU IMPOTOKOJI
IUTAHUPYEMBIX MEPOIPHUATHI U (OPMUPOBATH TPOrPAMMy
JICIIOBOM ITOC3/IKU;

UCIIOJIb30BaTh CPEJCTBA HHPOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI JJIsA o0OecrieueHus
B3aMMOJICHCTBHS C PYKOBOJHUTENIEM BO BpEMs €ro JeT0BOU
HOE3/1KU;

0hOpMIIATh OTYETHBIC JOKYMEHTBI O JIIOBOM MOE3IKE.
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2. CTpyKTypa U coaepxkaHue o0ueo0pa3oBaTeIbHOM JUCHUIIIIMHBI

2.1. O0beM JUCHUIJIMHBI U BUJBI Y4e0HO# padoThI

Bup yueOHoi1 padoThI Oovem 6
yacax

O06beM 00pa3oBaTeIbHOI NPOrPaAMMBbI TUCHUIIIMHBI 72
B T.Y.
1. OcHOBHOE coJiep:KaHNe 64
BT. 4.
TEOPETUUYECKOE 00YUCHHE 2
MPAKTUICCKUAC 3aHATHS -
caMOCTOsITeIbHAs paboTa 62
2. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE coJlepKaHmne 7
(conep:kaHue NPUKJIATHOTO MOYJIs1)
BT. 4.
TEOPETUYECKOE 00YUCHHE -
MIPAKTUYECKUE 3aHATHUS 2
caMoCTofATeNIbHasg padboTa S
3. IIpomexyrounasi arrecramusi (auddepeHUMPOBAHHBIN 1
324€T)
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2.2. TemaTu4ecKHUil IJIAH U CoJeP:KaAHMe TUCITUIINHBI

Pemenne 3a7anuii Ha UCITOJIL30BaHUE XUMUUECKON CUMBOJIMKH Y Ha3BaHWM COCIUHEHHH I10
HOMEHKJIATYPE MEXIYHAPOJIHOI0 COK03a TEOPETUUECKON U MPUKIIATHON XUMUH U
TPUBUAIBHBIX Ha3BaHHM JUISI COCTABIICHUS XUMHUECKUX (POPMYJIT JBYXaTOMHBIX COCIMHEHUN
(OKCHIIOB, CYJIB(UIOB, TUIPUIIOB | T.I1.) U IPYTUX HEOPTaHUICCKUX COCTUHCHHIMA
OT/CIbHBIX KIACCOB.

[IpakTHuecKkue 3a1aHusl HA YCTAHOBJICHUE CBSI3H MEXIY CTPOEHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U NIEPUOJIUYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX JJIEMEHTOB U UX
COEAMHEHHI B COOTBETCTBUU C MOJ0KeHUEM [leproinueckoi CUCTEMBI.

HaumeHoBaHue Conep:kanue y4yeOHOro Matepuasia (0OCHOBHOE M PO eccCHOHAIBLHO- O0bem | ®opmupyembie
pa3iesioB U TeM OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHE 3aHITHS, MPUKJIAJTHON MOIYJb | 4YacoB KOMIETEeHI[HH
1 2 3 4
Pa3nen 1. OcHOBBI 6
CTpOeHMsI BellleCTBa
Tema 1.1. OcHOBHOe co/iep:KaHue 2 OK1
CTpoeHue aTOMOB Jlexnus
XHUMHYECKUX CoBpemeHHast MOJIeNIb CTPOCHUS aToMa. CUMBOJIMUECKUN SI3bIK XUMUHU. X UMUYECKUI
3J1eMEHTOB 1 HIIEMEHT. DJIEeKTpoHHas KoHpurypanus aroma. Knaccupukanus XMMIYECKUX HJIEMEHTOB (S-
npupoaa , p-, d-3;1eMenThI). BanieHTHBIE 37eKTPOHBL. BaneHTHOCTD. DIIeKTPOHHAS TPUPO/Ia
XHMHUYeCKOMH XUMHUYECKOHN CBSI3U. DIEKTPOOTPUIIATEIbHOCTh. BUIbI XUMUUeCKOH CBsA3M (KOBaJIEHTHAs,
CBSI3H MOHHAsI, METAJNINYECKasi, BOJOPOIHAsS) U CIIOCOOBI €€ 00pa30BaHUs
CamocTosiTejibHas padoTa 2
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Tema 1.2.
Ilepuoguyeckui
3axoH u Tadauna JI.H.
MeHpaesneeBa

OcHOBHOe co/lep:KaHue

CamocTosiTesibHas padoTa

[lepuonnueckas cuctema xumudeckux 35eMeHToB /.M. Menneneea. ®u3ndeckuii CMbICI
[lepuoanueckoro 3akoHa J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C
[MOJI0KEHUEM XUMHUYECKOro 3jieMeHTa B [lepronnueckoi cucreme. MupoBO33peHUYECKOE U
HayuyHoe 3HaueHue [lepuoanueckoro 3akona [[.1. Menaeneena. [Ipornossr .M.
MenaeneeBa. OTKphITHE HOBBIX XMMHYECKUX 3JIEMEHTOB. Pelienne nmpakTuko-
OpPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUN HA XapaKTePU3ALUI0 XUMUUYECKHUX 3JIEMEHTOB
«MeTanmndeckue / HeMeTaNIMIeCKUE CBOWCTBA, JIEKTPOOTPULIATEIHHOCTh XUMUYECKUX
AIIEMEHTOB B COOTBETCTBHUH C UX JIEKTPOHHBIM CTPOSHUEM U MOJIOKEHHEM B
[IEPUOUYECKON CHUCTEME XUMUYECKUX ieMeHToB /(.M. MennaeneeBa»

OK1, OK2

Pasnea 2. XumMnueckue peakuumn

10

Tema 2.1. Tunsl
XHMHYECKUX
peakuuii

OcHOBHOe coJep:kaHue

CamocrosiTesibHas padora

KJ’IaCCI/I(l)I/IKaIII/ISI U TUITBI XUMHUYCCKUX peaKm/Iﬁ C Y4aCTHUEM HCOPraHUYCCKHUX BCIICCTB.
CocTaBiieHHEe ypaBHEHUN peakluii COeTMHEHUS, pa3JI0KeHUs, 3aMelIeHUs, OOMEeHa, B T.4.
peaKHI/If/'I ropCHus, OKUCJICHUA- BOCCTAHOBJICHHA.

YpaBHEHHUsI OKHCIIEHUSI-BOCCTaHOBIIEHUs. CTeneHb OKuciaeHusl. OKUCIUTENb U
BoccTaHOBUTENh. COCTaBJIEHUE U YPAaBHUBAHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuii METOJIOM AJIEKTPOHHOTO Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B
MMprUpoac, MPOU3BOACTBCHHEBIX MPOLECCAX U KU3HCACATCIBHOCTH OPraHnu3MOB
KonnyecTBeHHbIE OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U
[PACUCTBI 110 YPABHCHUAM XUMHWYCCKUX pCaKHHfI. Mois Kak C€IHNHHUIIa KOJINYECTBA BEUICCTBA.
MosipHast Mmacca. 3aKOHbBI COXpPaHEHHUSI MacChl U SHEPTUH. 3aKoH ABoraapo. MomnspHbIi
00BbeM razoB. OTHOCUTENbHAS IJIOTHOCTH ra3oB. PacueTsl 10 ypaBHEHUSIM XUMHUYECKHUX
[peaKuii ¢ UCTIOIb30BAaHUEM MAaCChl, 00beMa (HOpMaJbHbIE YCIOBHS) Fra30B, KOINYECTBA

BEIECTBA

OK1
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(aToMHasi, MOJIEKYJIIpHAsi, MOHHAs, METAJIIMYECKasi). 3aBUCUMOCTh (PU3HMUECKUX CBOWCTB
BEIIECTBA OT TUIA KPUCTAIIINYECKON PEeIIeTKU. 3aBUCUMOCTh XUMUYECKOW aKTHUBHOCTH
BELIECTB OT BUAA XMMUYECKOMN CBS3HM U TUIIA KPUCTAUINYECKON pemeTku. [IpuanHbl
MHOT000pa3us BEIIECTB

HomeHknaTypa HEOpraHMUECKUX BEIIECTB: HA3BaHHUE BELIECTBA UCXOS U3 UX XUMUYECKON
(hOpMyJIbI WJIM COCTABICHUE XUMUYECKON (DOPMYJIBI KCXO/1 U3 Ha3BaHUS BEILIECTBA IO
mexayHapoaHoit (MFOITAK) unu TpuBHanbHON HOMEHKIIATYpe.

Pemenue npakTu4eckux 3aJjaHui 1Mo KjIacCUPUKAUU, HOMEHKIIAType U XUMUYECKUM
(bopMyIaM HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJI1accOB (YrapHbIi a3, yrJIeKUCIbI ras,
aMMUaK, raiieHasi U3BeCTh, HeralleHas U3BeCTb, IUThEBas coja U JPYIrHX): Ha3bIBaTh U
COCTABJIATH (POPMYJIBI XUMHUECKUX BEIIECTB, ONPEAEIATh PHUHAICKHOCTD K KJ1accy.
VcTouHUKH XUMHUYECKON HHPOpMAIK (CpeICTB MacCOBOM MH(popMaIuy, cetb MIHTepHeT u
npyrue). Ilouck nHGpOpMaIuu 1o Ha3BaHUsAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiam

Tema 2.2. OcHOBHOe co/lep:KaHue 6 OK1, OK4
JuiekTpoauTudecka s (CamocrosiTeibHasi padora
mUECCOMAUSA U Teopus 3IEKTPOIUTUYECKON quccorraui. MoHbI. DJIEKTPOIUTHI, HEAJICKTPOIHTHI.
HOHHDII 00MeH Peaknu nonsoro ooMena. CocraBieHNe peakiinii FOHHOTO OOMEHA IyTeM COCTABJICHUS UX
[MOJTHBIX ¥ COKPAIIEHHBIX MOHHBIX YpaBHEHUN. KHCIIOTHO-OCHOBHBIE peaKIuu. 3a1aHus Ha
COCTABJICHUE NOHHBIX PEaKLUi
THUIBI XUMUYECKUX PEaKIIUH.
VccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY MCXOJIHBIX U 00OPa3yIOIINXCsl BELLECTB) U
MMPU3HAKOB XMMUYECKUX peakiuii. [I[poBenenne peakiinii HOHHOTO 0OMEHa, OnpeIeIeHNe
Cpelibl BOJHBIX PaCTBOPOB. 3a/JaHUs Ha COCTABJICHUE HOHHBIX PEAKIIUN
Pa3znen 3 CTpoeHue U CBOIICTBA HEOPraHUYECKHX BelleCTB 16
Tema 3.1. OcHOBHOe co/iep:KaHue 4 OK1, OK2
Kaaccnduxanus, CamocrosiTeibHas pabora
HOMEHKJIATYpPa U [IpeameT Heopranumveckoi xumun. Kimaccudukamms Heopranuaeckux BemiecTB. [IpocTeie u
CTpPOeHue cioXHbIe BemecTBa. OCHOBHBIEC KJIACCHI CIIOKHBIX BEIIECTB (OKCHUJIBI, THUIPOKCHUJIBI,
HEeOpraHuYecKuX KHCJIOTBI, COJTH ). B3aMMOCBSI3b HEOPraHWYECKUX BEHIECTB. ATperaTHbIC COCTOSHUS
BeIleCTB BemecTBa. Kpucrammmdeckue u amopdHbIe BemecTBa. THITH KPUCTAIUTHYECKUAX PEIICTOK
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Tema 3.2. ®u3uko-
XMMHYECKHE CBOHCTBA
HEOPraHuYecKuX
BeIleCTB

OcHOBHOe co/lep:KaHue

CamocTosiTesibHas padoTa

Mertasibl. O0mue Guznyecknue U XUMUYECKUE CBOKMCTBA MeTaJII0B. CITOCOOBI TOJTyYEeHHS.
3HAUCHNE METAJJIOB M HEMETAJIOB B MIPUPO/IE U )KUZHEIEATEILHOCTH YeJIOBEKa U
opranu3moB. Koppo3us MeTauioB: BUABI KOPPO3HH, CIIOCOOBI 3AIIUTH METAIIOB OT
KOppO3UHU

CamocrosiTesibHAsI padoTa

Hemetamnsl. O0mue puznyeckue 1 XMMUIECKUEe CBOMCTBA HEMETAIUIOB. THIIHYHBIC
cBoiictBa HeMeTa/wioB V- VII rpynn. Knaccudukamus u HOMEHKIaTypa COSTMHEHUI
HeMeTaJIoB. KpyroBopoThl OMOTCHHBIX 3JIEMEHTOB B IIPUPO/IE

CamocrosiTesibHasA padora

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHIOB,
TUIPOKCHUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IMPOCTHIX
BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THIPOKCHUIOB

CamocrosiTeibHas pabora

CocTraBiieHHE ypaBHEHUN XUMUYECKUX PEAKLUI C y4aCTUEM IIPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEILECTB: METAIJIOB U HEMETAIJIOB; OKCHJIOB METAJIOB, HEMETAJUIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHCIIOT, OCHOBAaHUM U aM(OTEpHBIX
TUAPOKCHUIOB; HEOPTaHUYECKHUX COJIEH, XapaKTEPU3YIOIINX UX CBOWCTBA. Pemenue
[TPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha CBOICTBA, COCTaB, IOJIyY€HUE U
0e30MacHOe UCII0JIb30BAHUE BAKHENIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U
[TPAKTUYECKON AESITEIbHOCTH YEJI0BEKA

OK1, OK2

Tema 3.3.
Nnentuduxanus
HEOPraHM4eCcKMX
BEIIECTB

OcHOBHOE coJepKaHne

CamocrosiTeibHass padora

JlaGopaTopHas padota «neHTuduKanus HeOpraHn4YeCKUX BEIECTBY.

Perienue sKcriepuMEHTAIbHBIX 33/1a4 0 XMMUYECKUM CBOWCTBAM METAJIJIOB M HEMETAJLIOB,
M0 PAcIIO3HABAHMIO U TIOYYEHUIO COSTMHEHUH METAJUIOB M HEMETAJLIOB.

M neHTuuKais HeOpraHM4eCKUX BEUIECTB C UCMOIb30BaHUEM MX (U3UKO-XUMHUYECKUX
CBOMCTB, XapaKTepPHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHbIE peakiu Ha cynbdart-,

Kap6OHaT- U XJIOpU-aHUOHBbI, Had KATUOH aMMOHMUSA

OK1, OK2, OK4

Pa3nea 4. CTpoeHue U CBOIiCTBa OPraHN4YecKNX BellecTB

24
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Tema 4.1.
Knaccupurkanus,
CTPOeHHE U
HOMEHKJIATypa
OpPraHuYecKux
BelleCTB

OcHOBHOe co/lep:KaHue

CamocrosiTesibHass pabora

[losiBieHrE 1 pa3BUTHE OPTAaHMUYECKOW XMMUHU KakK HayKu. [Ipeamer oprannueckoi XuMuu.
MecTo 1 3Ha4eHHE OpPraHMYeCcKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUECKOE CTPOCHHE KaK MOPSAJOK COEITMHEHHSI aTOMOB B MOJIEKYJIE COIVIACHO UX
BaJI€HTHOCTH. OCHOBHBIE [T0JIOKEHUS TEOPUU XUMUYECKOTO CTPOEHHUSI OPraHUYECKUX
coequHennit A.M. bytiepoBa. YriepoIHblid CKEJIET OpraHu4eCKOU MOJICKYJIbI.
3aBUCUMOCTb CBOMCTB BELLIECTB OT XMMHUUYECKOTO CTPOEHUSI MOJIEKYJI. M3oMepus u
30MEpHI.

[Tonarue o pyHkunMoHaNbHON rpynme. Pangukan. IpuHIume kiaccuuKanuy opraHuuecKux
COeIMHEHUI. MexTyHapoJHasi HOMEHKJIATypa U MIPUHLMUITBI HOMEHKJIATYpPbl OPraHUYECKUX
coenuHeHuil. [ToHATHE 00 a30TCOAEPIKAIINX COSTUHEHHSX, OMOJIOTMYECKH aKTUBHBIX
BerecTBax (yriieBojax, )Kupax, Oelkax u Jp.), BLICOKOMOJIEKYJISIPHBIX COSTUHEHUSIX
(MOHOMEp, OJIUMEp, CTPYKTYPHOE 3BEHO)

HomeHknatypa opraHM4ecKuX COeMHEHHUH OTAETbHBIX KJIaccOB (HACHIIICHHEIE,
HEHACHIIIEHHBIE U APOMATUYECKHE YTIIEBOIOPO/IbI, CHUPTHI, )EHOIIBI, AJIbJCTHIbI, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jp.) CocTaBleHUE MOTHBIX U COKPALLIEHHBIX CTPYKTYPHBIX (OpMyII
OpPraHUYECKUX BEUIECTB OTAEIBHBIX KJIACCOB, UCIIOIb3Ys X HA3BAHUS 10 CUCTEMATHYECKOU
1 TPUBHUAJLHOW HOMEHKJIATYpe (3TUIICH, alleTUJIeH, TIMLEpHH, (heHo1, hopMabaeru,
YKCyCHasl KUCJIOTa, IIMLKH). PacueTsl mpocTeiiieii (opMyJibl OpraHu4ecKoi MOJIEKYJIbl,
MCXO/1 U3 DIIEMEHTHOTO cocTana (B %)

OK1

Tema 4.2. CBoiicTBa
OpPraHuYecKux
coeIMHEeHH I

OcHOBHOE coaep:kaHue

CamocrosiTeibHas paboTa

DU3NKO-XUMUYECKHE CBOWCTBA OPraHUYECKUX COEAMHEHUH OT/IEbHBIX KJIaCCOB
(ocoOeHHOCTH KJIacCU(UKALUK U HOMEHKIIATYphl BHYTpPHU KJlacca; TOMOJIOTHYECKHUM psia U
o61mas popmya; nzomMepus; GU3NUIECKUe CBONCTBA; XMMUYECKHE CBOWCTBA; CIIOCOObI
[OJIy4EHHUS):

MpeJesbHbIE YIIIEBOIOPO/IbI (aJIKaHbl M IIMKIIOATIKaHb). ['OpeHne MeTaHa Kak OJIMH U3
OCHOBHBIX UCTOYHHKOB TEIUIA B IPOMBIIIJICHHOCTH U ObITy. CBOHCTBA MIPHPOTHBIX
YTJIEBOAOPOI0B, HAX0XK/IEHHE B IPUPOJIE U IPUMEHEHUE alIKaHOB;

HeTpeeTbHbIe (AIKSHBI, ATKIMHBI M aTKaIMEHBI) 1 apOMaTHYECKHE YTIIeBOIOpoabl. ['opeHue
AIleTUIICHA KaK MICTOYHUK BBICOKOTEMIEPATYPHOT'O IJIAMEHH JJIsl CBAPKU M PE3KU METAJJIOB

CamocrosiTeibHast paboTa

- KHCJIOPOCOAEePIKaIlINe COeAMHEHUS (CIUPTHI M (PeHOIIbI, KApOOHOBBIE KUCIOTHI U AHPHI,

OK1, OK2, OK4
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QJIbJIETU/IBI U KETOHBI, XKUPBI, yIieBoasl). [IpakTuueckoe NpuMeHeHNe STUIICHTITNKOJIA,
riaunepuHa, peroina. [Ipumenenue popmanbaeruia, aleTanbIeruia, yKCyCHOH KUCIIOTHL.
MpblL1a Kak COJIM BBICIINX KApOOHOBBIX KUCIOT. Moroliye cBOWCTBa MbLIa

CamocrosiTesibHAsi padoTa

- a30TCOIeprKalINe COSAMHCHUS (AMUHBI 1 aMHHOKHCIIOTHI, O€JIKH ). BRICOKOMOIEKYIsIpHBIE
COeTUHEHUS (CHHTETHYECKHE U OMOJIOrHYeCKU-aKTUBHbBIE). MOHOMEp, MoJIMMeED,
CTPYKTypHO€ 3BeHO. [lonmMepu3anus 3TuaeHa Kak OCHOBHOE HallpaBJIEHUE €r0
MCI0JIb30BaHus. ['eHeTnueckast CBsi3b MEX/y KJIacCaMu OPraHUYECKUX COSAMHEHUN

CamocTosiTesibHas padoTa

CBOICTBA OPraHUYECKUX COCTUHEHUM OTACIIBHBIX KJIaCCOB (TPUBHAIIbHAS U
MEXIyHapoaHasi HOMEHKJIATypa, XUMHUYECKHE CBONCTBA, CIIOCOOBI TOTyYEeHHUS):
MpeaciibHbIC (AJIKaHbI M [IUKJI0AJIKAHBI), HEMPEIeIbHbIC (AJIKCHBI, AIKUHBI M aJIKAJIUCHBI) U
ApPOMaTHYCCKHE YTIICBOIOPOIBI, CIIUPTHI U ()EHOIIBI, KAPOOHOBBIC KUCIOTHI B d(DUPHI,
QJIbJICTH/Ibl U KETOHBI, aMUHBI U aMHUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COSTUHEHHUSI.
3a/aHus HA COCTABIICHUE YPAaBHEHUNM XUMUYECKUX PEAKIIUNA C yUaCTHEM OPraHUYeCKHX
BEIIECTB HA OCHOBAHUHU UX COCTAaBa U CTPOCHHMS

CamocrosiTeibHass pabora

CocraBieHue cXeM peakiuil (B TOM YuCIie M0 NPEeAJ0KEHHBIM LEOYKaM IpeBpalleHuil),
XapaKTEePU3YIOIINX XUMUYECKHE CBOWCTBA OPraHUUECKUX COCUHEHHUH OT/AEIbHBIX KJI1aCCOB,
CIocoObl UX MOJTYYEHUs M Ha3BaHWE OPraHMUYECKUX COCAMHEHUH 110 TPUBHAIBLHON WU
MEXIyHAPOAHOW CHCTEMAaTHYECKOM HOMEHKIIAType. Pellenre npakTuKo-OpuEeHTUPOBAHHBIX
TEOPETUYECKUX 33JaHUI HAa CBOMCTBA OPraHUYECKUX COEIMHEHUN OTJENbHBIX KJIACCOB

CamocrositeibHass padora

[IpeBpalieHuss OpraHUYECKUX BEIIECTB IPU HArPEBaHUH.

[losrydeHne aTUIIEHA U U3YUYEHHE €ro CBOMCTB. MoaenupoBaHnue MOJIEKYJI U XUMHUYECKUX
[IpeBpalleHNI Ha IpUMepe dTaHa, ITUIICHA, alleTHIIeHa U JIp.

Tema 4.3.
Nnentuduxanus
OpPraHu4YecKux
BelleCTB, UX 3HAYEHHE
U IpUMEHeHNne B
OBITOBOM U
MPOU3BOJACTBECHHOM

OcHOBHOe coaepKaHne

CamocrosiTeibHas padora

buooprannueckue coenqunenus. [lpumenenne u 6uoaoruveckas poiib yrieBoJ10B.
OxuciieHue yriaeBo0B - HCTOYHUK SHEPTHU KHUBBIX OpraHu3MoB. O61acT NpUMEHEHUs
aMUHOKHCIIOT. [IpeBpaienus 0eakoB Ny B opranusme. buonorndeckue GpyHkunn
OenkoB. buonornueckue GyHKINHU KUPOB. Pojib oprannyeckoil XuMuM B pelieHun npodiaem

MUIIEBONA O€30IMaCHOCTH

OKI1,
OK2,
OK4,
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HEATECJIbHOCTH
4YeJI0BCKaA

CamocrosiTesibHast padoTa

PoJib OpraHu4ecKoil XMMUHN B PEIICHUH MPOOIJIEM SHEPreTHYecKor 6e30MacHOCTH, B
Pa3BUTUH MEAMLIMHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOYHUKOB dHEPIUU
(aﬂbTepHaTI/IBHbIe HCTOYHHUKU BHGpI‘I/II/I). OnacHocTb BO3I[€I>'ICTBPISI Ha JXUBBIC OPraHU3Mbl
OpPraHUYECKUX BELIECTB OTJENIbHBIX KJIACCOB (YIJI€BOJOPO/bI, CIIUPTHI, (DEHOIIBI,
XJIOPOPraHUYECKHE ITPOU3BOIHBIE, albJIECTHbI U JIP.), CMBICII ITI0KA3aTeNs IPEAEIBHO
NOIYCTUMON KOHIICHTPAluU

CamocTosiTesibHas padoTa

W nentrudukanys opraHnuecKuX COSAMHEHUHN OTIEIBHBIX KJIAaCCOB

Wnertudukanus OpraHndecKuX COSTMHEHUN OTIEIBHBIX KIIACCOB (HA IpUMepe
QJIbJICTHU/IOB, KpaxMalia, YKCYCHOM KHUCIIOTHI, OCJIKOB U T.I1.) C UCIIOJIb30BaHHEM HX (DU3UKO-
XUMUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakuuil. Jlenaryparus 6enka npu
HarpeBaHuu. [[BeTHBIE peakiuu 0enKoB. BOZBHUKHOBEHNE aHATUTHYECKOTO CUTHAJIA C TOUYKH
BPEeHUS] XUMUUYECKHUX MPOILIECCOB MPHU MPOTEKAHWU KaY€CTBEHHOW PEaKIIUU, TO3BOJISIONICH

I/II[GHTI/I(I)I/II_II/IPOBaTL MPCJI0KCHHBIC OPraHHMYCCKHUEC BCIICCTBA

Pazges. 5

Kunernueckue 1 TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX PeaKIuii

Tema 5.1 Cxopoctb
XUMHYECKHX
peakuui.
XuMuveckoe
paBHOBecHe

CamocrosiTesibHas padora

CKOpOCTh PEeaKIiy, € 3aBUCUMOCTh OT Pa3InYHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOLTUX
BEILIECTB, KOHIIEHTPALIUH PEAarupyIoLIUX BEUIECTB, TEMIIEPATYPhl U ILIOIIAIA PEAKIIMOHHON
MmoBepXHOCTU. TernoBbie 3QPEKTh XUMUUECKUX PEaKIni. DK30- U SHAOTEPMUUYECKUE,
[peaKIuu.

OO6paTuMocTh peakiuii. XUMHUYECKOEe PABHOBECHE U €T0 CMEIIICHHE T10]T ICHCTBUEM
pa3IYHbIX (JaKTOPOB (KOHIICHTPAIMS PEareHTOB WK MPOIYKTOB pEaKkiny, 1aBIeHHE,
TeMIiepaTypa) Uisi CO3/IaHMs ONMTUMAIIBHBIX YCJIOBUHN MPOTEKAHUS XMMHUYECKUX TPOIECCOB.
[Tpunanun Jle Ilarense

CamocrosiTeibHass padora

Pemenue npakTUKO-OPUEHTUPOBAHHBIX 3a/1aHUM Ha aHaIu3 (AaKTOPOB, BIMUSIOMINX Ha
M3MEHEHUE CKOPOCTH XUMUYECKON PEAKLIUHU, B T.4. C MMO3ULIUM DKOJIOTHYECKHU
11e71eco00pa3HOro MOBEACHUS B ObITY U TPYIOBOM JESTEILHOCTH B LIESIX COXPAHEHUS
CBOETO 3/I0POBbS U OKPYKAOLIEN IPUPOIHON CPEBL.

Pemrenne nmpakTHKO-OPUEHTUPOBAHHBIX 3aJJaHNI Ha npuMeHeHue npuHiuna Jle-Illarense
JUIsL HAXO0XKICHUS HAIIPABJIICHUS CMEIICHUS PABHOBECUS XMMUYECKON PEAKIUU U aHAJIN3
(hakTOpOB, BIMAIONIMX Ha CMEIIEHNEe XUMUYECKOI'0 PABHOBECHS

OK1,
OK2
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Pa3znea 6. PacTtBopbl
Tema 6.1. OCHOBHOE COJIepKaHUE OK1,
IlousiTue 0 pacTBOpax OK2,

CamocronTebHas padora OK7

PacTBOpeHue kKak Gu3NKO-XUMHUECKHUil porecc. PactBopsl. CiocoObl MPUTOTOBICHHUS

pactBopoB. PactBopumocTs. MaccoBast 10J1s1 paCTBOPEHHOTO BelecTBa. CMBICIT TOKA3aTeNs

MpeAeIIbHO JOIYCTUMON KOHLIEHTPAIMU U €TI0 UCII0JIb30BAHUE B OIIEHKE SKOJIOTUUYECKON

0E30MaCHOCTH.

[TpaBuiia YKOJIOTHYECKH TEJIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOU ACSITEILHOCTU B

LIEJISIX COXPAHEHUS CBOETO 3/10POBbS U OKPYIKAIOIIEH TPUPOIHOMN CPeJIbl; ONMTACHOCTh

BO3/ICUCTBUS Ha )KUBBIC OPTAHU3MBI OTIPE/ICIICHHBIX BEIIECTB.

PelieHre npakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3a/IaHUM HA pACTBOPBI, UCIIOJIb3yEMBIE B

OBITOBOW M IPOM3BOJCTBEHHOMN JCATEIHHOCTH YEJIOBEKa
Tema 6.2. IIpogeccoHaNIbHO-OPUEHTHPOBAHHOE COACPKAHUE OK1, OK2, OK4,
UccaenoBanue CamocTosiTe/ibHas padoTa OK7
CBOICTB pacTBOpoB | «IIpuroroBiieHne pacTBOPOBY.

[IpuroroBneHne pacTBOPOB 3aIaHHON (MacCOBOM, %) KOHIIEHTPAIMH (C MIPAKTUKO-

OpPUEHTHUPOBAHHBIMU BOIPOCAMH) U OIPEAETICHUE CPEIbI BOJHBIX PACTBOPOB.

Perrenue 3a1a4 Ha TPUTOTOBJICHUE PACTBOPOB
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COleP:KaHMe (COaep/KaHNe TPHKJIATHOTO MOLYJIsI)
Paznen 7. Xumusi B ObITY M IPOM3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BeKa
Tema 7.1 Xumus B OcHOBHOE coaep:kaHue OK1,
ObITY M CamocTosiTe/ibHas padoTa OK2,
npousBoAcTBeHHOM  [HoBeimme qoCTHKEHNS] XUMUYECKOW HAYKU U XUMUYECKOM TEXHOJIOTUU. Posib Xumuu B OK4,
nesiTeJIbHOCTH 00ecreueHnH SKOJIOTUUECKON, IHEPTeTUYECKON U MTUIIIEBOM 0€301MacHOCTH, Pa3BUTHH OK7,
JeJI0BeKa MeauiuHbl. [IpaBuia moucka u aHanuza XUMHUECKON HHPOPMAITIH U3 Pa3TUYHbBIX

MCTOYHUKOB (Hay4yHasi U yueOHO-Hay4yHas JIUTepaTypa, CpeJICTBa MacCOBOM MH(pOpMaIu,

ceTb MHTEpHET).
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IIpakTH4yeckoe 3aHATHE

[Tonck 1 aHAJIU3 KEMCOB O MIPUMEHEHUU XUMHUUYECKUX BEIIECTB U TEXHOJIOTUNA C YUYETOM
Oyymiei mpohecCuoHaIbHON NeITEILHOCTH TI0 TeMaM: BaXKHEHIIINE CTPOUTEIHHBIC
MaTepHalibl, KOHCTPYKLIHOHHBIE MATEPHUAJIbI, KPACKH, CTEKJI0, KEPAMUKA, MAaTEPUAJIBI JJIsSI
PIIEKTPOHUKU, HAHOMATEpHUailbl, TCKCTUJIbHBIE BOJIOKHA, UCTOYHUKHU YHEPTUH, OPraHUYECKUE
1 MUHEpaJIbHBIC yI0OpEHHUS, IEKAPCTBCHHBIE BEIIECTBA, OBITOBASI XUMMUSI.

[IpencraBieHue pe3yJbTaToOB PEIICHHS KEHCOB B (popMe MUHHU-IOKIa/1a C TPE3CHTAIIMECH.
JlenoBast urpa no teme: « OCyIiecTBICHUE MOATOTOBKH JICJIOBBIX MOE3/10K PYKOBOAUTEIIS U
JIPYTUX COTPYIHUKOB OpraHU3aIum.

OK1,
OK2,
OK4,
OK7,
I1IK1.4

IIpomexyTouyHas aTTecTANMSA MO JUCHUILINHE (U] PepeHuMPOBAHHBIN 3a4eT)

Bcero

72
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3. YcJ0Bus peaiu3aliiy NporpaMmsl 001eodpa3oBare/bHONH JUCHUILINHBI

3.1. TpeboBaHUSI K MUHMMAJIBLHOMY MATEPHAIBLHO-TEXHUYECKOMY 0OecredyeHUIo

Jns peanuzauud TPOTpaMMbl  TUCHUIUIMHBL  JOJIKHBI OBITH MPEAYCMOTPEHBI
CJIEIYIOIME CHelHaIbHbIe MOMEIIECHU: Y4eOHBbI KaOMHET XUMHHM W/WIU Yy4eOHOU
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne  ydeOHOrOo  KaOuHeTa  (HArJsgHBIE  TMOCOOHWA):  HAOOPHI
IapOCTEP>KHEBBIX MOJIEIEH MOJIEKYJ, MOAEIH KPUCTAJUIMYECKUX PEIIETOK, KOJIEKIIUU
MPOCTHIX U CJIOKHBIX BEIIECTB W/WIH KOJJICKIIUU MOJIMMEPOB; KOJIJICKIUS TOPHBIX TOPOJT
1 MUHEpayoB, Tabimia MeHaeneeBa, yueOHbie (GUIbMBI, ITUGPOBBIE 00pa30BaTEIbHbBIE
pecypchl.

TexHuyeckue cpeacTBa 00ydeHuUs:: KOMIIBIOTEP C YCTPOUCTBAMHU BOCIIPOU3BEICHUS
3BYyKa, MPUHTEP, MYJIbTUMEINA-TIPOCKTOP C IKPAHOM, MYJIbTUMEIUMHAS JOCKA, YKa3Ka-
IIPE3EHTEP IS IPE3CHTALUN.

O6opynoBaHue J1a00paTopuu U pabounuX MECT TaOOPATOPUH: MEH3YPKH, MTUIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MHUKPOCKOI, JIyIbl, MPEIMETHbIE U TOKPOBHBIE CTEKIA,
IUIAHIIETHl IS KamelbHBIX —peakinuii, GuibTpoBaibHasi Oymara, MPOMBIBAJIKH,
CTEKJISIHHBIE TIPOOUPKHU, PE3NHOBBIE MPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTEKIISTHHBIC
MaJOYKH, ITATUBBI JUIsl MPOOUPOK; MEPHBIC IIUIUHAPHI, BOPOHKU CTEKJISTHHBIE, BOPOHKHU
nenurtenbHble muuHapuaeckue (50-100 M), ctynku ¢ nectukom, papdopoBsie yalkwy,
OUHIETH, (GUIBTPEI OyMakHbIE, BaTa, MapJisi, YacOBBIE CTEKJIA, JJIEKTPOIUIUTKH,
1abopaTopHbIE MTATUBBI, CIUPTOBBIE TOPENIKH, CIUYKHU, TPHOOp AJS MOITYYCHHsS Ta30B
(w1 mpoOupKa ¢ ra3o0TBOJHOM TpyOKoOil), nepxaTenu sl NpOOUPOK, CKIISIHKUA JIJIst
XpaHEHMsI PEaKTHUBOB, pa3fgaTOUYHbIe JOTKH; XxuMuuyeckue ctakanbsl (50, 100 u 200 mn);
IITATENN;, TTUHIIETHI; TUTCIbHBIC MIUIIIEI; CEKYHIOMEPHI (TakMephl), MEpHBIE MMPOOUPKH
(1a 10-20 mu) u mepubie ko061 (25, 50, 100 u 200 mu1), BoasHas 6aHst (MJIM TEPMOCTAT),
CTEKJISIHHBIE TAJIOYKH; KOHWYECKHe KoyObl juisi TutpoBanus (50 u 100 wmu);
WHJUKATOPHBIC TMOJOCKHU JUIsl ompesenenus pH u cTtangapTHas MHAMKATOpHAS IIIKaa,
YHUBEPCAIbHBIN UHANKATOP; nurneTku Ha 1, 10, 50 mn (umu mo3aropst Ha 1, 5 1 10 mi),
OIOpEeTKH ISl TUTPOBaHMsI, MeAUIIMHCKKE mmpuilsl Ha 100-150 mi1, mabopaTopHblie w/unu
aHaJUTH4YeCKHue Becbl, PH-meTppl, cymmubHBIA mKad, W Ap. J1abopaToOpHOE
o0opymoBaHueE.

3.2. UndopMmanmonHoe odecnevyeHue o0yueHmst

OCHOBHBIC IEYATHBIC U31AHUA

1. AndunorenoBa, M. B. Xumus: y4eOHUK M TPaAKTUKYM [UJIsi CPEIHErO
npodeccruonanbHoro oopasosanusi / . B. Audpunorenona, A. B. babkos, B. A. Tlonkos.
— 2-e u31., ucnp. u gon. — Mocksa: U3natensctBo Opaiit, 2022. — 291 c.

2. leromxuna, H. A. O6mas xumus: yueonuk st CI1O / H. A. lleronuxuna, JI.
B. Munaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Huxkonbckuii, A. b. Xumus: y4eOHMK M TpPaKTUKyM IS CPEAHEro
npodeccuonanbHoro odpazosanust / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ usn.,
nepepad. u gon. — Mocksa: U3gatensctBo FOpaiit, 2022. — 507 c.

22



4. Xumusi: y4yeOHUK Ui CpelHero mpodeccruoHaibHOro odpazosanus / FO. A.
Jle6enes, I'. H. ®anees, A. M. TI'ony6es, B. H. IllanoBai; mox obmeit penakiueit I'. H.
daneeBa. — 2-e U3, nepepad. u non. — Mocksa: M3natensctBo FOpaiit, 2022. — 431
C.

JlonoTHUTEIbHbIe HCTOYHUKH

1. Xumus. 10 kmacc. Yrayonénuelii ypoBeHb : yueOHuk/ B.B. Epemun, H.E.
Ky3bmenko, B.1. Tepenun, A.A. Ipo3nos, B.B. JIlynun; nox pen. B.B. Jlyauna. — M.:
IIpocsemienue, 2022. — 446, [2] c.: u.

2. Xumusa. 11 xmacc. YrmyOnéuueiii ypoBeHb : yueOHuk/ B.B. Epemun, H.E.
Ky3bmenko, A.A. [dpo3nos, B.B. Jlynun; non pea. B.B. Jlynuna. — M.: [IpocBenienue,
2022. - 478, [2] c.: .

3. Xumus. YriayOnenusiit yposerb. 10—11 kmaccol: pabodast mporpamma K JIMHUA
YMK B.B. Jlynuna: ydyeOHO-meTonuueckoe nocooue / B.B. Epemun, A.A. Jlpo3nos,
N.B. Epemuna, 2.10. Kepumor. — M.: lIpoda, 2017. — 324, [1] c.

4. Metonuueckoe nocooue k yueonuky B. B. Epemuna, H. E. Ky3bmenko, B.U.
Tepenuna, A. A. JlpoznoBa u np. «Xumusi. Yriyonennsiit yposeub». 10 kmacc / B. B.
Epemun, A.A. Jlpo3nos, N.B. Epemuna, B. . Maxonuna, O. }0. CumonoBa, 3.10.
Kepumos. — M.: lpocda, 2018. — 339 c. : mi. 41

5. Meroauueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3noBa u ap. «Xumuda. YriayOneHHwl ypoBeHb». 11 kmacc / B. B. Epemun, A.A.
Hpo3nos, U.B. Epemnna, H.B. Bonkoa, H.B. ®upcroa, 2.}0. KepumoB. — M.:
Hpoda, 2018. — 423 c. : uin.

6. I'ycesa, E. B. Xumus g CIIO: yueoHo-meToanueckoe nocodue / E. B. I'ycena,
M. P. 3uranmmna, []. . KynmukoBa. — Kazanp: KHUTY, 2019. — 168 ¢. — ISBN 978-
5-7882-2792-4. — Texct: anekTpoHHBIN // JIaHb : 3IIEKTPOHHOOMOIMOTEYHAS] CHCTEMA.
— URL: https://e.lanbook.com/book/196096 (nata oGpamenus: 14.10.2022). — Pexum
J0CTyTA: JUIsl aBTOPU3. MTOJIH30BATENCH.

7. Yepnukona, H. 0. Xumus B 1O0CTYITHOM U3JI0KEHUH: yueOHOE MTOCOOHE TS CIIO
/ H. YO. UepnukoBa. — 2-e usn., crep. — Cankrt-IlerepOypr: Jlanp, 2022. — 316 ¢. —
ISBN 978-5-8114-9500-9. — Tekct: anmekTpoHHBIH // JlaHb: 2IE€KTPOHHOOMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/195532 (nara obpamenus: 14.10.2022).
— PexuM nocrymna: it aBTopu3s. IOIb30BaTEeIIeH.

8. llleBnunpina, JI. B. Xumus: yueOnoe mocodbue / JI. B. IlleBuunpina, A. U.
AmapueB. — Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
TekcT: oanexkTtpoHHbI // Jlawb: »nekTpoHHO-OMOMMOTeyHass cuctema. — URL:
https://e.lanbook.com/book/118505 (nata obpamenus: 14.10.2022). — Pexum gocrymna:
JUISL aBTOPU3. I10JI30BATENEH.

9. baunos, JI. H. Xumus: yueonuk gt CIT1O / JI. H. baunos, U. JI. Ilepdunona, T.
B. CokonoBa. — 2-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — Texcr: onexkTpoHHBI // JlaHb: AIEKTPOHHOOMOIMOTEUHAS
cuctrema. — URL: https://e.lanbook.com/book/167183 (nmata obpamenus: 14.10.2022).
— PexxuMm noctyma: auist aBTopu3. MOJb30BaTEIICH.

10. I'abpuensu, O. C., JIsicoBa, I'. I'. Xumus: kaura ang npenogaBatess: y4deo.-
MeTo. mocodue. — M. Akanemus, 2012. - 332 c.
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11. YepnukoBa H. lO., MemepsikoBa E. B. Pemaem 3amaun no Xumuu
camocrosTenpbHo: yueOHoe mocobme / H. 0. Yepnukosa, E. B. MemepskoBa —
CanxrtlletepOypr: Jlans, 2022. — 328 c. 42

12. Pe3nukoB B. A. COOpHUK ymnpaXHEHUH M 3a7a4 MO0 OPraHUYECKON XHMHHU:
yueOHoe nocooue / B.A. Pe3nnkoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

13. Kamyctuna A. A., Xansuenko U. I'., Jlubanos B. B. O0mas u Heopranuueckas
xumus. Ilpaktukym / A. A. Kamycruna, U. I'. Xanwpuenko, B.B. JlubanoB —
CanxrtlleTepOypr: Jlans, 2020. — 152 c.

14. T'a6puenssa O.C. Xumus: yde0. mis ctya. mpod. yuebd. 3aBemenmit / O.C.
["a6puensu, U.I'. Octpoymos. — M., 2016.- 256 c.

15. T'abpuensa O.C. Xumust ayis npodeccnii M CrenUamTbHOCTEH TEXHUYIECKOTO
npodwist: y9eOHUK I CTY. yupexkaeHuit cpen. mpod. oopazoBanms / O.C. [N'abpuernsi,
N.I". OctpoymoB. — 4-e uzn., crep. — M. : U3parenbckuil nentp «Akanemus», 2017. —
272 c.

HNuTepHer-pecypcesl

1. hvsh.ru — Xypuan «XuMus B IIKOJIE».

2. https://postnauka.ru/themes/chemistry — nexuuu o xumuu Ha caiite [ToctHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hay4HO-mOnyJIspHBIM MPOEKT «JIEMEHTHI
OonpIIoN HAayKn» (Pu3nKa, XUMHUS, MAaTEMATHKa, aCTPOHOMUS, HAYKU O KU3HH, HAYKH O
3emuie). HoBocTr Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIEC CTAThU, JICKIIUHU, YHIIUKIIONIEIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) CailT Hay4YHO-TIOMYJSIPHOTO
xypHana «Ilorennmnamy. Xypnan uzpaércs ¢ 2005 r., ¢ 2011 r. — paszpen «Xumusn».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaliT Hay4dHO-TIONYJIAPHOTO KypHaJia
«Xumus ¥ xu3Hb». XKypHan uzpaérces ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OTkpsiTas
ANIEKTpPOHHAsE OuOIMoTeka xumuyeckoro noptana «Chemnety, coaepxutr y4yeOHbIE U
uH(OpPMAITMOHHBIC MaTepuaibl NIl MIKOJIHBHUKOB M yuyuTenei. B Hell MOXHO HalTH
y4eOHUKH TI0 OOmeld U HEOPraHWYeCKOW XWMHM, OpTraHuueckol xumuu, 43
MyJIbTUMEANaMaTEPUalbl, a TAKXKE 3a/1a41 XUMUYECKUX OJTMMIIUA C PEIICHUSIMU, 33a]1a41
BCTYIUTEIBHBIX IK3aMEHOB JIJIsi a0UTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) MudopmaiinoHHbie
Marepuanbl 00  onuMmuanax:  MOCKOBCKOM  Topojackod,  Bcepoccuiickoit,
MenpneneeBckoir, MexayHapogHou. IlpuBeneHsl  3amaud  TEOPETHYECKUX U
AKCIIEPUMEHTAJIbHBIX TYPOB, MOJAPOOHBIE PEILICHHUS, CIIUCKU U poTorpaduu nodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema
JTMCTAHIIMOHHOTO OOyYeHHUs, HampaBjieHHAs B TEPBYIO oOuepedb Ha IMOJTOTOBKY K
OJIMMIIHAZaM BCEX YPOBHEH — OT MIKOJBHBIX A0 MexayHapoaHoi. CallT coaepKuT

OTPOMHOE KOJIMYECTBO 3a]a4, CTPYIIIMPOBAHHBIX KaK MO TEMAaM, TaK U IO OJIMMIIUAJAM.
[To BceM OCHOBHBIM pa3zesiaM XUMHH TPUBEAEH TEOPETUUECKUM MaTeprall U pa300paHbl
pelIeHns TUIIOBBIX 3a4a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) [Toptan 1o
HaHOTexHOJorusiM. OcCHOBHast 1elb — pa3BUTHE oOpa3oBaHHs B  00JacTH
HAaHOTEXHOJIOTMH U MTOArOTOBKA K MHTEPHET-OJUMIINAE 110 HAHOTEXHOJIOTHUSIM.
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9. http://gotourl.ru/4790  (http://webelements.com/) Hané&xnas cnpaBouyHas
uH(pOpMaLKs 0 XUMHUYECKHX AJIEMEHTaX U UX CBOMCTBAaX (Ha aHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792  (http://periodictable.ru/) Pycckos3bIYHBIA caliT o
CBOMCTBAaX XUMHUYECKUX JIECMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hexkommepueckuii caiT
OHJIaifH-00pa30BaHUs, COACPKUT MHOTO HWHTEPECHBIX O0pa30BaTEIbHBIX KYpPCOB U
BUJICOJICKITUN JUIS IIKOJHLHUKOB, CTYJIEHTOB W ydHTeJei. EcTh HECKOIBKO KypCOB TIO
XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service
— CcaMblif aBTOPUTETHBIA B MHUpPE XUMHUU WH(POPMAIMOHHBIN HHTEpPHET-pecypc (CalT
TIJIaTHBIN).

13. http://www.organic-chemistry.org/ Ilopran 1o OpraHMYECKOW XHMHH Ha
AHTJIMACKOM SI3BIKE.

14. http://www.xumuk.ru CaliT 0 XUMHH: KJIACCHYECKHE YUEOHUKH, CIPABOYHHUKH,
SHIMKJIONEANH, TOUCK OPraHWYeCKUX M HEOPraHWYECKUX PEaKIHM, COCTaBJICHHE
YPaBHEHUN pEaKIIU.

15. http://orgchemlab.com/ CailT, NOCBAMIEHHBIM NpPaKTUYECKON padoTe B
nabopaTopuu
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4. KoHTpPOJIb M OlleHKA Pe3yJIbTATOB OCBOEHUS TUCHUILTUHBI

KoHTposb 1 o1ieHKa pe3yJabTaTOB OO0YUYEHUsS OCYIIECTBIISICTCS MPETNoaBaTesieM B
npoliecce MPOBECHUS MPAKTUUYECKUX 3aHITUN U Ja0OpaTOPHBIX pabOT, TECTUPOBAHUS, &
TaKK€  BBIMOJHEHUS  OOyYalOMMHUCA  WUHJMBHUAYAJIbHBIX  3aJlaHUM, TPOEKTOB,
uccienoBanuii. Pe3ynbrarhl 00ydeHHs ONpeaesaioT, 4YTo 00y4aronirecs A0KHbI 3HATh,
NOHUMATh U IEMOHCTPUPOBATH I10 3aBEPIICHUN U3YUYEHUS JUCIUTUIMHBI.

s popmupoBaHusi, KOHTPOJIE M OLEHKH pPE3yJbTaTOB OCBOCHUS Y4YEOHOMU
JTUCIUIUIMHBL UCIOJIb3YETCSl CHUCTEMa OIICHOYHBIX MEPOINPUATUN, TPEICTaBIIAIONIAs
co00l KOMITJIEKC YICOHBIX MEPOIPHUSATHI, COTIIACOBAHHBIX C PE3yJIbTaTaMH OOyYCHHUSI U
chopmynupoBadHbix ¢ yuerom ®I'OC COO (mpenmeTHbie pe3yabTaThl IO JUCITUTIINHE)
u @I'OC CIIO.

Ne

OK/IK

Monyas/Pa3nen/Tema

PesyabraT 00yuenus

Tunbl oeHOYHBIX
MeponpUusI THIA

OcHOBHOE COACPIKAHUC

Pasgen 1. OcHoBBI
CTPOCHHS BEIECTBA

dopmynupoBaTh 0a30BbIE
TIOHSITHS ¥ 3aKOHBI XMMUH

11

OK 01

CrpoeHue aToMOB
XUMHYECKHX
9JIEMEHTOB | IPUPOA
XUMHYECKOHN CBSI3U

CocTaBisITh XUMHUUYECKHUE
(bopMyJIbl COCIMHEHUI B
COOTBETCTBUHU CO CTEIIEHBIO
OKHCIIEHHST XUMHUYECKUX
DIIEMEHTOB, UCXOI U3
BAJIEHTHOCTHU U
ANEKTPOOTPH [ATEITHHOCTH

1. Tect «Ctpoenue
aTOMOB XHMHYECKHX
AJIEMEHTOB M MPUPOIA
XAMHUYECKOH CBI3H.

2. 3ajauM HA COCTaBJICHHE
XUMHUYECKUX POpMYIT
JIBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
CyJb(UI0B, TUIPHUIOB U
T.IL.).

3.3amanus Ha
HCIOJIb30BaHUE
XHUMHUYECKOM CHMBOIHKH
Y Ha3BaHHUU COCIUHEHUN
10 HOMEHKJIaType
MEXIYHApOAHOTO COI03a
TEOPETUYECKON 1
MPUKIIATHON XUMUHU U
TPUBHUAIILHBIX HA3BAHUM
JIISI COCTaBIICHUS
XUMUYECKHUX (HopMyJT
JIBYXaTOMHBIX
coeTMHEHUH (OKCHJIOB,
Cynb(UI0B, THAPUAOB U
T.I.) U APYTUX
HEOPraHUYECKHUX
COECUHEHNN OTAEIbHBIX
KJIaCcCOB

12

OK 01
OK 02

Ileproauueckuii 3aK0H
n tabmuma J[.U.
Menpeneena

XapakTepu3oBaTh
XUMHYECKHE IEMEHTHI B
COOTBETCTBHUH C UX
MI0JIO)KEHHEM B

1. Tect «MeTamnnyeckue
/ HeMeTaJJIUnIeCKHe
CBOICTBA,
AJIEKTPOOTPUILIATEIBHOCTh
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IIEPUOAUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.W. Menneneena

U CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOECHHUEM
Y TIOJIOKEHUEM B
MEePUOINYECKOM

CHCTEME XMMHUYECKUX
AJIEMEHTOB

JI.1. MenaeneeBay.

2. IlpakTuyeckue 3a1aHus
Ha YCTaHOBJICHHUE CBSI3U
MEXK]ly CTPOCHUEM
aTOMOB XUMHYECKUX
AJIEMEHTOB U
MEPUOIUYECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX AJICMEHTOB M
HUX COCIUHEHUN B
COOTBETCTBHUU C
MOJI0KEHUEM
Ilepnonnueckoi cucreme.
3. IIpakTuko-
OPUEHTHUPOBAHHBIC
TEOpPETUUYECKHUE 3aaHus
Ha XapaKTEPU3ALUIO
XUMHUUYECKUX AJIEMEHTOB:
«Mertamudeckue /
HEMETaNIMYECKUE
CBOMCTBA,
ANEKTPOOTPULATENBHOCTD
Y CPOJACTBO K JIEKTPOHY
XUMHUUYECKHX AJIEMEHTOB B
COOTBETCTBUE C UX
ANIEKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B
MIEPUOINYECKOMN

CHCTEME XUMHUYECKUX
3JIEMEHTOB

JA.N. MenpaeneeBa»

oOMeHa, 3aMeIleHN,
OKHCIIMUTEIHHO
BOCCTAHOBUTCIBbHBIC
peakuuu

2 Pa3nen 2.
OO Xapakrepu3oBaTh THIIbI «CTpoeHne BenecTsa u
peakiuu XMMHYECKHX peaKuui XHMHMYECKHE PeaKmui
1. 3agaum Ha cocTaBICHHE
2.1 | OK01 THOBl XUMHYECKUX CocTaBnsTh peakiuu a N N
. ABHEHHM pEaKIIHii:
OK 04 peakiui COCIMHEHUS, Pa3JIOKEHUS, yp peakt

- COCIMHCHUS,
3aMeIleHHMs], pa3JIoKEHUS,
o0MeHa;

- OKHCIIMTEIbHO-
BOCCTAHOBUTEILHBIX
peakuuii ¢
HCIIOJIF30BaHUEM METOJIa
AIIEKTPOHHOTO Oasianca.
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2. 3anauu Ha pacyer
Macchl BEIIECTBa WIN
00BEMa

ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce uiu 00bEMyY
OJIHOTO M3 YYaCTBYIOIIUX
B PEaKIIMU BEIECTB;
pacu€rbl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA)
MPOYKTOB PEAKIIUU, €CITU
OJTHO U3 BEIIECTB UMEET

IPUMECH
2.2 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHHUS 1. 3aganus Ha
JUCCOLIMAUS U XUMHYECKHUX PEaKINH COCTaBIICHUE
MOHHBIA 00OMeEH MOHHOTO 0OOMeHa ¢ MOJICKYJISIPHBIX ¥ HOHHBIX
y4acTHUEM HEOPraHWYeCKUX | PeakKiuil ¢ ydacTuem
BEIIECTB KHCIIOT, OCHOBaHU U
COJIEH, YCTAaHOBJICHUE
M3MEHEHUS KUCIIOTHOCTH
cpensl
2. JIaboparopnas padota
"THUIIbI XUMHYECKUX
peakuuit"
3. Pasnen 3. Ctpoenne u | UccinenoBars crpoenne u | «CoiicTBa
CBOMCTBA CBOMCTBa HEOPraHM4YeCKHX
HEOPraHuYecKux HEOPraHUYeCKHX BelleCTB | BeleCTB
BellleCTB
31 OK. 01 Knaccudukanus, Knaccugpunuposars 1. Tect «<Homenknarypa u
HOMEHKJIAaTypa 1 HEOpPraHMYEeCKUe BellleCTBa | Ha3BaHUE
CTpOCHHE B COOTBETCTBHUH C UX HEOPTraHMYECKUX BEIIECTB
HEOpraHMYEeCKUX CTPOEHUEM UCXO0JIS U3 UX
BEIIECTB XUMHYECKOU (hOPMYIIBI

WJIM COCTABIICHUE
XUMHUYECKON (OPMYIIbI
UCXOZs U3 Ha3BaHUs
BELIECTBA 110
MEXIyHapOAHON WIN
TPUBHAIIBHON
HOMEHKJIAType».

2. 3ay1aum Ha pacyer
MaccoBOM J0M (Macchl)
XUMHYECKOT0 AJIEMEHTA
(coenMHEHNs)B MOJIEKYIIE
(cmecn).

3. IIpakTuyeckue 3aganus
o KJaccu(uKaluu,
HOMEHKJIAType U
XUMHUYECKUM (popMyiiam
HEOpPraHUUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.
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4. TlpakTUdecKkue 3alaHus
Ha OIpeeIeHre
XUMHYECKOM aKTUBHOCTH
BCIIIECTB B 3aBHCHMOCTH
BHJa XUMHUYECKOU CBSI3U U
TUMA KPUCTAITNYECKOMN
peLIETKU

3.2

0KO1
0K02

Du3znKo-xuMHUeCKUe
CBOMCTBA
HEOPraHUYECKUX

BCIICCTB

YcranaBiuBaTh
3aBUCUMOCTH (PU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECCTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIa
KPUCTAIUIMYECKOMN PELIETKH

1. Tect «OcobenHocTn
XUMHYECKHUX CBOHCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUJIOB U COJICH.

2. 3amaHusd Ha
COCTaBJICHUE YPAaBHEHUI
XUMUYECKUX PEAKIUH C
y4acTHEM MPOCTHIX U
CJIOKHBIX
HEOPraHUYECKHUX
BCIICCTB:

OKCHJIOB METAJIJIOB,
HEMETAIIOB U
aM(pOTEPHBIX IJICMECHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUMN U
amM(OTepHBIX
THUAPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOMINX UX
CBOICTBA U CIOCOOBI
MOy YEHHUSI.

3.IIpakTuko-
OPUEHTUPOBAHHbIE
TEOpPETHUECKUE  3aJaHus
Ha CBOICTBA U MOJyYEHUE
HEOPraHWYECKHUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentuduxamms
HEOPTaHUYECKUX
BEIIIECTB

Hccnenosatb
KAQUCCTBCHHBIC peaKIII/II/I
HEOPraHUYECKHUX BEILECTB

1. IlpakTuko-
OpUEHTUPOBAHHBIC
3aJlaHUs IO COCTABIICHUIO
XUMHYECKHUX PEAKLIUN ¢
y4acTueM
HEOPTaHMUYECKUX
BEIIIECTB,
HCIIOJIb3YEMBIX JIJIST UX
UICHTU(PUKAIIH.
2.Jlaboparopnas pabota:
"Unentudukarms
HEOPTaHUYECKUX
BelecTB"

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHMYecKux
BelIeCTB

HccaenoBarb cTpoeHue 1
CBOMCTBA OPraHUYeCKHX
BelIeCTB

«CTpoeHue U CBOICTBA
OPraHH4YecKuX
BELEeCTB»
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4.1

OK 01

Knaccudukanms,
CTPOCHHE H
HOMEHKJIATypa
OpPraHHYECKHUX
BEILIECTB

Knaccudunuponatsb
OpraHUYECKHe BEIIECTBA B
COOTBETCTBHH C MX
CTPOCHHEM

1. 3amanug Ha
COCTaBJICHHE Ha3BaHUH
OpraHUYECKUX
COECIUHEHUHN 10
TPUBHAIIBHON WIH
MEKTyHapOaHOMN
CHCTEMAaTHYECKOI
HOMEHKJIAType.

2. 3aganus Ha
COCTaBJICHHE MOJHBIX U
COKpAaIICHHBIX
CTPYKTYPHBIX (hopMyT
OpraHUYECKUX BEIIECTB
OTJEJIBbHBIX

KJIaCCOB.

3.3aauun Ha onpeeeHue
npocreiiien GopMyIibl
OpPraHUYECKON MOJIEKYIIbI,
HCXOJIS U3 3JIEMEHTHOIO
cocrana (B %)

4.2

0KO1
0K02
0K04

CaoiicTBa
OpraHUYEeCKUX
COEIMHEHUI

VYcranaBiuBarth
3aBUCUMOCTH (DU3HKO-
XUMHYECKHX CBOMCTB
OPraHNUYEeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

1. 3apanus Ha
COCTaBJICHUE YPAaBHEHUI
XUMUYECKUX PEAKIUH C
y4acTHEM OpPraHUYECKUX
BEIIIECTB Ha OCHOBAaHUU
MX COCTaBa U CTPOCHMUSL.
2. 3ajaHus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHYECKHUX PEAKIUH,
WJUTFOCTPUPYIOIIUX
XUMHYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peaKuuii U TeHETUYECKOU
CBSI3U OPTaHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.
3. Pacuernslie 3a1aun 1o
YpPaBHEHUSAM pEaAKIUH C
y4acTHEM OPTaHHUYECKUX
BEILECTB.

4. Jlaboparopnas pabota
"[IpeBpatieHus
OpTraHWYECKHUX BEIIECTB
IIpY HarpeBaHuu"

4.3

0KO1
0KO02
0K04

Nnentudukanus
OpraHUYECKUX
BEIIECTB, UX 3HAYCHUE
Y IPUMEHEHHUE B
OBITOBOM U
MIPOU3BOCTBEHHOMN
JeATETLHOCTH
YeJioBeKa

Uccnenosarts
KaueCTBEHHbIE PEAKIINU

OPraHNYEeCKUX COCTUHEHUHN

OTACIBbHBIX KJIaCCOB

1. IIpakTuko-
OpUEHTUPOBAHHBIC
3a[aHus 110 COCTABJIEHHIO
XUMHYECKUX PEaKIUi ¢
y4acTHEM OPTaHWYECKUX
BEIIIECTB, B T.4.
HCIIOJIb3YEMBIX JIJIST UX
uaeHTHUKAIHN B OBITY U

30




MPOMBIIIJICHHOCTH.
2. JlaGopaTopHas
pabora: "Unentudukanus
OpraHUYECKUX
COCAUHEHHUHN OTACIbHBIX
KJaccoB"

5 Pa3znen 5. XapakTepu3oBaTh
KuneTruueckue u BJIMSIHUE PA3JINYHBIX
TepMOJAMHAMHYecKHe | (PAKTOPOB HA PaBHOBecHe
3aKOHOMEPHOCTH U CKOPOCTh XUMHYECKHX
NMPOTEKAHUS peakuuii
XUMHYECKHX
peakuuii
5.1 | OKO1 Ckopoctb xuMuueckux | XapakrepusoBaTb BiusgHue | [Ipaktuko-
0K02 peakiuii. XMMHUYECKOE | KOHIIEHTpAlUU OpUEHTUPOBAHHBIE
paBHOBECHE pearupymoInx BeIecTB U TEOPETUYECKHE 3a/1aHUS
TEMIEpaTypbl HA CKOPOCTh | Ha aHaIu3 (HaKTOPOB,
XUMHYCCKHUX PEaKIIHiA BIIMSIFOIMX HA M3MEHEHHE
XapakTepu3oBaTh BIUSHUE | CKOPOCTH XUMUYECKOU
W3MCHCHHUS KOHIIEHTpanuu | peakiuu. [IpakTuko-
BEIIECTB, PEAKIIUU CPEbl U | OPUECHTHUPOBAHHbBIC
TEMIIepaTyphl HA CMEUICHNE | 3a/IaHHs Ha IPUMEHEHUE
XMMHYECKOro paBHoBecus | mpunuumna Jle- [llatense
JUTSL HAX 0K IICHHSI
HAIPaBIICHUS CMEILICHUS
PaBHOBECHSI XUMUYECKOMN
peaKIuu 1 aHaIu3
(hakTOpOB, BIHUSIONINX HA
CMEILEHNE XUMHUECKOTO
paBHOBECHS
6 Pasnen 6. PactBopsl | UcciienoBaTh MCTHHHBbIE
PACTBOPBHI € 3aJaHHBIMH
XapaKTePUCTHKAMH
6.1 | OK01 [lonsiTue o pactBopax | PasnuuaTe uCTUHHBIE 1. 3anaun na
MPUTOTOBIICHHE
OK 02 pacTBOpEI pacTBOPOB.
2. IIpakTHKo-
OpUEHTUPOBAHHBIE
pacueTHbI€ 3aJlaHus Ha
JIUCTIEPCHBIE CUCTEMBI,
HCIIOJTh3yEMBIEC B OBITOBOM
U TIPOU3BOJICTBEHHOU
JIeSITEIIbHOCTH
JeloBeKa
6.2 OK 01 HccnenoBanue Hccnenosats pusnko- JlaGoparopHas pabota
OK 04 CBOWCTB pacTBOPOB XUMHYECKHE CBOHCTBA "ITpuroroBnenue
HCTUHHBIX PaCTBOPOB pacTBOpoB"
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIeP:KaHUe (CoepKaAHHe MPUKJIATHOT0 MOIYJIs1)
7 Paznen 7. OueHUBATE NOCTENACTBHS 3ammuTa Keiica (¢ yueTrom

Xumus B ObITY H

OBITOBOI U
NMPOU3BOJACTBEHHOM

Oyayuei
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NMPOU3BOACTBECHHOM
AeATeIbHOCTH
YeJIOBEKA

JEATEJIHLHOCTH YeJI0BEKa ¢
MO3UIMI DKOJOTHYeCKOM
0€30MacHOCTH

npogeccuoHaILHOM
e TeIbHOCTH)

0KO1
0K02
0K04
0KO07
I[IK1.4

XuMmus B ObITY U
IIPOM3BOJICTBEHHOMN
JESTEIIbHOCTH
YyesioBeKa

O11eHUBATh MTOCIEICTBUSA
OBITOBOM U
MPOU3BOACTBEHHOMN
JIeITEJIbHOCTH YeJIOBEKA C
MO3UITAHN DKOJIOTHUYECKOM
0e30macHOCTH

Keiic (c ydaerom Oymymieit
npo¢eCCHOHAIBHON
JIeATEITLHOCTH)
Bo3MoskHBIE TEMBI
KENCOB:

1. Iloremienue

KJIMMaTa u
BBICBOOOXKIEHHE

ra30BbIX

THIIPATOB CO JTHA

OKeaHa.

2. Bynymme marepuans
JUTSI aBHA-, MAITUHO- U
pUOOPOCTPOCHUSI.

3. HoBbie maTepuaiibl ajist
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pPacCTHTETBHBIX
npernapaToB
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5.JIucT U3MeHeHU i U 10T0JTHEHNH, BHECEHHBIX B pa004yI0 MPOrpaMmmy

No MN3MCHCHUA, JaTa U3MCHCHU A, Ne CTpaHUlbl C ©BMCHCHUCM

BbILJIO

CTAJIO

OcHoBaHue:

IToanuce nuiia BHECIIErO0 U3BMEHEHUS
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