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

1.1 Mecto AUCHMIUIMHBI B CTPYKType  OCHOBHOW  mnpodeccMoOHAIbLHOMI
o0pa3oBaTeJbHON MPOrpaMMBbI

OO01eoOpa3oBaTenpHasl AUCUUIUIMHA «XUMUS» SBISETCS 00s13aTENIbHON YacThIO
o011e00pa3oBaTeabHOro KKIa 00pazoBaTesbHON nporpammel CIIO B cooTBeTcTBUU €
®I'OC no cnenunansHocTH 40.02.04 FOpucnpyaeHIus.

1.2 IIe.]'lI/I U IVIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUA NUCIHUIIJIUHBI:

1.2.1. Hean o0meodpa3oBareJbHOM IMCHUIIIMHBI

@opMHUpOBaHUE y CTYACHTOB IMPEIACTABICHUS O XUMHUYECKOW COCTaBIIOLIEH
€CTECTBEHHOHAYYHOM KapTUHBI MUpa KaK OCHOBBI IIPUHATHUS PEIICHUN B KU3HEHHBIX U
IPOU3BOJICTBEHHBIX CUTYAlMIX, OTBETCTBEHHOIO ITIOBEJCHUS B IPUPOJHOM Cpele.

3ajaun AUCLUIUIMHBIL

1) chopMupoBaTh NOHMMAHHE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMUYECKUX
IIPOLIECCOB UM SBJIICHUM B OKPYJ)KAIOWIEW CpeAe, LEIOCTHOM HayyHOW KapTUHBI MHPA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHs COCTAaBJIATh (POPMYJIbl HEOPTraHUYECKUX M OPTraHUYECKUX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKUUH, OOBACHATh UX CMBIC], HHTEPIPETUPOBATH
pe3yIabTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM  MPOBEAEHUS  MPOCTEMIIUX  XUMUYECKUX
AKCIIEPUMEHTAJILHBIX UCCIEA0BAHUM ¢ COOIIOIEHNEM ITPpaBui 0€30MacCHOTO OOpalleHHs
C BEUIECTBAMU U J1a0OPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh yYMEHHUS HCIONb30BaTh HMHPOPMALMIO XMMHYECKOTO XapakTepa W3
Pa3IMYHBIX UICTOYHUKOB;

5) chopMHpOBaTh YMEHHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH NEATEIBbHOCTH U
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MTPOLIECCOB;

6) chopmMHupoBaTh MOHUMAHUE 3HAYUMOCTH JIOCTH)KEHUN XUMHUYECKOW HAyKH U
TEXHOJIOTMH JUIsl pa3BUTHS COLIMATILHON U IPOU3BOACTBEHHOM cep.



1.2.2 Ilnanupyemble pe3yJbTAaThl OCBOCHHSI 00HIe00pa30BaTEeIbLHOM
aucHUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue TUCIUIUIMHA uMeeT npu popmupoBanuu u pazsutun OK u I1K.



Koa u HauMeHOBaHHE

HHaHpreMble PE3yJbTAaThl 0CBOCHUA TUHCIHUIIJINHBI

¢GopmMupyeMbIX KOMIIETEH U Oo0mme JAMcuMivinHapHbie
OK 01. Beibupats criocoObt B yacTH TPpy10BOr0 BOCIIUTAHMSA: - BIAZIETh ~ CHUCTEMOM  XMMHUYECKHMX 3HaHMH, KOTopas
pemieHus 3a1a4d - TOTOBHOCTb K TpyAYy, OCO3HAHHE BKJIFOYAET:

npodeccnoHaTBEHOMI
JEATSIbHOCTH PUMEHHUTEILHO
K pa3IMYHbIM KOHTCKCTaM

[IEHHOCTH MacTepPCTBa, TPYI0IIO0HE;
TOTOBHOCTb K AaKTHBHOH  JESITEIBHOCTH
TEXHOJOTHUYECKON U COLUATIBHOM
HaIpPaBJICHHOCTH,

CMOCOOHOCTh MHHUIIMUPOBATH, IUIAHUPOBATH
Y CaMOCTOSITEIILHO BBIMOJIHATH TAKYIO
NeSITeIbHOCTD;

- HHTEpEC K pa3inyHbIM chepam
npodecCHOHATLHOM IS TEIILHOCTH.
Osaanenne YHUBEPCAJIbHBIMH
Y4eOHBIMHU MO3HABATEILHBIMH J€HCTBUIMMU:
a) 0a30Bble JOrHYecKHe AeiiCTBHUS:
CaMOCTOATEIIEHO dopMynupoBaTh nu
aKTyalM3upoBaTh MpoOJieMy, paccMaTpHUBATh
€e BCECTOPOHHE;

- yCTaHaBIMBaTh CYIIECTBEHHBIM MpPU3HAK
WIA OCHOBAaHHS JUISI CpPaBHEHHS,
Kjaccuukauuu U 0000LIeHMS;

- ONpeNeNsiTh IeNH JIeSTeILHOCTH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU HX
TOCTHKEHUS;

- BBISIBIISITh 3aKOHOMEPHOCTHU U TIPOTHBOPEYHS B
paccMaTpUBaEMbIX SBIICHHSX;

- BHOCUTbH KOPPEKTUBHI B JIEATEIHHOCTB,
OILIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OILICHUBATh PHCKU MOCIEICTBUI AEITETbHOCTH;
- pa3BUBATh KPEATHBHOE MBIIUICHUE TTPH
peleHnH

OCHOBOIIOJIATAIOINE TOHATUS (XMMHYECKUH 3JIEMEHT,
aToM, DJJIEKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-3JIeKTPOHHBIE
OpOUTAI aTOMOB, HOH, MOJICKYJIa. BAJIGHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIIECHMUS,
XUMUYECKas CBSI3b, MOJIb, MOJIApPHAs Macca, MOJISPHBIM
0o0BbeM, YIJIEpONHBIN cKejeT, GyHKIMOHAbHAS TPYIINa,
paaukai, u30Mepusi, U30Mepbl, TOMOJIOTUYECKUM PSI,
FOMOJIOTH, YTJIEBOJOPOJIbI, KHCIOPOJI- M a30TCOJAEpIKaIIUe
COCIMHEHMS, OMOJIOTUYECKU AKTHBHBIC BEIECTBA
(YyrieBopl, )KHpbI, OEIKH), MOHOMEp, IOJUMED,
CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHMS, KPUCTAIUINYECKAs PEIIEeTKa, THUIIbI
XUMUYECKUX PpeaKIUui (OKUCIUTEIHLHO-BOCCTAHOBUTEIBHEIE,
9K30-U IHJIOTEPMUYECKHE, PEaKI[U HOHHOTO OOMEHa),
pacTBOp, IIEKTPOJUTHI, HEIIEKTPOJIUTHI, DIICKTPOTUTHIECKAS
U CCOIMAIMsl, OKUCIUTENb, BOCCTAHOBUTENb, 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 BBIABJISITh XapaKTEPHbIE IPU3HAKH U B3aUMOCBS3b
W3YYEHHBIX MOHATUMN.




KU3HEHHBIX TIPOOIIeM

6) 6a30BbIe HCCIEA0BATEIbCKHE IEHCTBHS:

- BIIQJICTh HaBBIKAMU yUeOHO-UCCIIeIOBATEIBCKOM
Y IPOEKTHOM J1eATeNbHOCTH, HaBBIKAMU
paspereHus mpoodieM;

- BBUIIBJISITH IPUYUHHO-CIIECTBEHHBIE CBSI3U
Y aKTyaJIM3UpPOBATh 33/1a4y, BBIIBUTATh TUTIOTE3Y
€€ pelIeHUs], HAXOAUTh apTyMEHTHI AJIs
JIOKa3aTesIbCTBA CBOMX YTBEPKICHUN,
napaMmeTpbl U KPUTEPHUU PEIICHUs;

- AaHAJIM3UPOBATH TOJTYYEHHBIE B XOJE PEIICHUs
3a/layl  Pe3yJbTaThl, KPUTUYECKU OIEHUBATh
UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX yCIIOBUSIX;

- YMETh MIEPEHOCUTH 3HAHUS B NTO3HABATEIIBHYIO U
MIPAKTUYECKYIO0 00JIACTH KU3HEEATEIILHOCTH,

- yMETh HWHTETPUPOBATH 3HAHHUS W3 Pa3HBIX
MIpeIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh
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 MOHATUAMM U NPEICTABICHUSMHU
JIPYTUX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

YMETh  HCIOJb30BATh HAUMEHOBAaHUSA  XHMHYECKHX
COEAMHEHHUIN MEXyHAPOIHOTO COK3a TEOPETUUECKON U
MPUKJIAJHOW XUMUHU U TPUBUAIbHBIC HA3BaHUS BAKHEUILINX
BEIIECTB (ITWIJICH, aleTHJICH, TIHMIEPHH, (EHOIL.
(dbopManbaeru, yKCycHast KUCIIOTa, TIIMIUH, 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; ITOATBEPKJIATh XapaKTEPHbIE XUMUYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMHU 3KCHEPUMEHTAMU H
3alACSIMU YPABHEHUN XUMUYECKUX PEAKIIHIA;

- YMETb yCTaHaBJIUBATh MPUHAUICKHOCTh N3YYEHHBIX
HEOPraHWYECKUX W OPraHUYECKUX BEUIECTB K OIPENEICHHBIM
KJIaccaM U TpyIIiaM COeANHEHU M.

XapaKTEpPU30BaTh MUX COCTAaB M BAXKHEHIINE 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 33]1a4 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

KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaIbHbIC
yCIIOBUSI) Ta30B, KOJMYECTBAa BEILECTBA; HCIIOJIb30BATh
CUCTEMHBIE XMUMUYECKUE 3HAHUSA JUISl NPUHATHS PELICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C
BEILIECTBAMH M UX TPUMEHEHUEM

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEACTBA MTOUCKA,
aHaIM3a U UHTEPIPETALIUH
uHpOpMaLUU 1
MH(pOPMAIMOHHBIC TEXHOJIOTHH
JUUIS BBIITOJTHCHUS 33124
podeCcCuOHAIBHON
JIeITCILHOCTHU

B 001acTH HEHHOCTH HAYYHOTI'O O3HAHMA:
c(hOpPMHUPOBAHHOE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH,
OCHOBAHHOT'0 Ha IUAJIOTe KYJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
I0JI U KYJIbTYp HOM MUDE;

- COBEPIIEHCTBOBAHUE A3BIKOBOM M YHTATEIBCKOU
KYJBTYpbI KaK CPEJICTBA B3aUMOJACHCTBUSA MEKIY
JIFOJIBMH U TIO3HAHUS MUDA,

- OCO3HaHHUE LIEHHOCTH HAYyYHOU JESTeIbHOCTH,
TOTOBHOCTB OCYIIIECTBIISATH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO AESITENbHOCTD
WHJIMBUIYATHHO U B TPYIIIIE;

OBaanenue YHHMBEPCAJIbHBIMH

yueOHBIMU MO3HABATEIbHBIMU AeHCTBUAMM:

B) paborta ¢ nHgopManmei:

- BJIQJIETh HABBIKAMH MOJyYCHUSI HHPOPMAINH U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
OCYIIECTBJISTH MMOUCK, aHATN3, CUCTEMATU3AINIO U
WHTEPIpETANIO HHPOPMAIIMK PAa3TUYHbBIX BUIOB
1 (hopM Ipe/ICTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3JIUYHBIX popMaTax c

- YMETh MJIAHUPOBATH U BBIMOJHATH XUMHUYECKHUIA SKCIIEPUMEHT
(TmpeBpallieHrs OPraHUYeCKUX BEIIECTB MPU HATPEBaHUH,
MOJTyYeHHUE STUJICHA U U3YYEHHUE €r0 CBOWCTB, KAYECTBEHHbBIE
peaKIu Ha alibJIeTUIbl, KpaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypanus OEIKOB IPU HATPEBAHHHU, [[BETHBIC PEAKIIUU
OCJIKOB; TPOBOJIUTH PEAKIIUU HOHHOTO OOMEHA, ONIPEIETISATh
Cpeay BOIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKLIUU Ha
cynbdart-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS;
pemarh 3KCepuMeHTaNbHbIE 3a/1a4u 110 TemaM "Metamisl" 1
"HemeTtanibl") B COOTBETCTBUH C MPAaBUIIAMHU TEXHUKU
0€30MMacHOCTH MPH OOpAICHUH C BEIIECTBAMU U
1ab0opaTOPHBIM 000PYIOBAHUEM; TIPEJCTABIISATH PE3YIbTAThI
XUMHYECKOT0 IKCIIEpUMEHTa B hopMe 3alucu ypaBHEHUI
COOTBETCTBYIOIIMX peakinii U GopMyIHpoOBaTh BEIBOJBI HA
OCHOBE 3THUX PE3YJIbTATOB;

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

- BJIaJIETh OCHOBHBIMHU METOJIaMH HAYYHOT'O TTO3HAHUSI BEILIECTB
1 XUMUYECKUX SIBJICHUH (HAOIII0IeHNE, U3MEPEHHUE,
SKCHEPUMEHT, MOJEIMPOBAHNUE);

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




y4eTOM Ha3HaueHUs1 HHPOPMAITUU U IIETIECBOM
ayJUTOPUH, BBIOUPAsi ONTUMAIBHYIO POpMy
MIPEJICTABJICHUS U BU3YaJIH3aIi;

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

- HUCIOJB30BaTh CPEJCTBA HHPOPMAIIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX

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

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopManuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JUIHOCTH;

(1)I/I3I/I‘-I€CKI/IX BCJIMYHMH, XapaKTCPU3YIOIINUX BCIICCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MACChI, obnema (HOpMaJ'IBHBIC
YCJIOBI/ISI) ra3oB, KOJIMYCCTBA BCIICCTBA, UCII0JIb30BATh
CUCTEMHBIC XUMHWYCCKHUE 3HAHWA JJIA IIPUHATHA pCI_HeHI/Iﬁ B
KOHKPCTHBIX JKXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BEIICCTBAMU U UX ITPUMCHCHUEM

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;
OBJaieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU

AeCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTh:

- IIOHMMAaTh U UCHOJIb30BATh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

- I[PUHUMATH LIEJIM COBMECTHOMU JIEATEIBHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH ICHUCTBUS 11O
€€ JOCTHKEHHUIO: COCTABIISITh IJIaH JECHCTBUN,

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIIPEENECHHUIO;

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

OgnajieHne yHUBEpCaTbHBIMA KOMMYHHUKAaTHBHBIMHU
JEUCTBUSAMMU:

0) COBMECTHasI I€ITEIIbHOCTb:

- TMOHHMMATh M UCHOJb30BATH MPEUMYIIECTBA KOMAaHIHON U
WHIUBUAYaTbHON pabOTHI;

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




pacrpenensaTh pojau ¢ y4eTOM MHEHHI
YYaCTHUKOB 00CYXJIaTh pe3yIbTaThl COBMECTHOM
paboTsI;

- KOOPJIMHUPOBATH U BBHINOIHITH pabOTy B
YCIIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLIECTBJIATh IIO3UTUBHOE CTPAaTErMYecKoe
MOBE/ICHUE B PA3UYHBIX CHUTYalUsX,
MIPOSIBIIATH TBOPYECTBO U BOOOpaKEHHE, OBITH
WHUIUATUBHBIM

OBiajeHne YHHBeEpPCAJIbHBIMH
PeryisiTUBHBIMH 1€ CTBUSIMU:

a) npuHATHE ce0sl U APYTUX JIIO/eil:

- MPUHUMATh MOTHBBI U ApTYMEHTBI JPYTHX
JIIOJIEH pU aHalIu3€e Pe3yJIbTaTOB JIEATEIbHOCTH;
- IPU3HABAThH CBOE MPABO U MPABO JPYTHX JIIOAEH
Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTh OHUMATh MUD C
MO3UIUH JIPYTOr0 YEIOBEKa,

- KOOPJIMHUPOBATH U BBIMIOJHATH PAOOTY B YCIOBUSIX
peaabHOTO, BUPTYAJTBLHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJCHCTBUS;

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

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

- MpU3HABATh CBOE MPABO M MPABO APYTHUX JIFOJICH HA OIIHUOKH;
- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MHP C TTO3UIIUU JPYTOTO
YyeJioBeKa;

OK 07.

ConelicTBOBaTh COXpaHEHUIO
OKpYKaroIle Cpebl,
pecypcocOepeKeHuto,
MIPUMEHSTh 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3P (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYyalHAX

B o6s1acTH 3K0/10rM4YeCcKOr0 BOCIIUTAHHUSA:

- chOpMHUPOBAHHOE IKOJOTUIECKON KYIBTYPHI,
MMOHUMAaHUE BIUSHUS COLIUATbHO-DKOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U
COLIMAJIbHOW CpeJbl, 0CO3HAHUE TTI00aIBLHOTO
XapakTepa dKOJOTHIYECKUX PoOieM;

- IUIAHUPOBAHUE U OCYIIECTBIECHUE JIEUCTBUI
B OKpY>Karollell cpeje Ha OCHOBE 3HAHMS
1eJIe yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;
AKTUBHOE HENPUATHE JIEUCTBUM, MPUHOCIIINX
BpEIl OKPYKAOIIEH Ccpeae;

- YMEHHUE MPOTHO3UPOBATH HEOJIArONPUSITHBIC

c(OpMHUPOBATH MPE/ICTABICHUS: O XUMUYECKOM
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIN
XUMHH B IO3HAHUU SIBJICHUM IPUPO/IbI, B POPMHUPOBAHUH
MBIIIICHUSI U KyJIBbTYPBbl INYHOCTH, €€ (PyHKIIMOHATIBLHOMN
IrPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHHs] TPAKTUIECKUX
3aJa4 ¥ 9KOJIOTUYeCKH 000CHOBAaHHOT'O OTHOIICHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cperie;

- YMETh COOJIIOIaTh MPaBUiIa SKOJIOTUYECKHU 1e1eco00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOM AESITEIbHOCTH B LENSIX
COXPAHEHHUS CBOETO 370POBbs M OKPY’KAOLIEN PUPOJHON
CpEeJIbl; YUUTHIBATh OMACHOCTh BO3JICHCTBUS Ha KUBbIE
OpTraHMU3MBbI ONPEEIICHHBIX BEIIECTB, IOHUMAsl CMBICI
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9KOJIOTUYECKUE MOCIESACTBUS IPEANPUHUMAEMBIX
JEUCTBUM, IPEOTBPALIATh UX;

- pacuIupeHue OIbITa ACSTEIHbHOCTH
AKOJIOTUYECKOW HAIPaBJICHHOCTH;

-OBJIa/ICHHE HABBIKAMH Y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COIMANIbHOM
JIESITENILHOCTH;

[IOKAa3aTels MPeIeIbHOM TOIyCTUMOM KOHIICHTPALUH

1K 3.4. OcymiecTBiATh paboTy
C oOpalleHUSIMH TPaKIaH U
OpraHu3aLuin

— TOPSIOK y4€Ta NOCTYNHBLIUX B CY
oOpallleHul, TOKyMEHTOB U /1€ U
pErHCTpaly CyAeOHBIX J1eJ, IPHHATHIX K
IPOM3BOJICTBY.

— BECTHU NPHUEM TpaXk/iaH, KOPPECIIOHACHIINU | JeT B
COOTBCTCTBUH C HOPMATUBHBIMU dKTaMH.

—  OCYUIECTBJIATH paboTy Mo nMpuéMy oOpalieHuii,
IOCTYNAIOLIHMX B CYJl B QJICKTPOHHOM BHJIE.
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2. CTpyKTypa U coaepxkaHue o0ueo0pa3oBaTeIbHOM JUCHUIIIIMHBI

2.1. O0beM JUCUUILJIMHBI U BUJbI Y4e0HO# padoThl

Bup yueOHoi1 padoThI Oovem 6
yacax

O06beM 00pa3oBaTeIbHOI NPOrPaAMMBbI TUCHUIIIMHBI 72
B T.4.

TEOPETUUYECKOE 00YUCHHE 28
MPAKTUYECKUE 3aHITHUS 24
caMOCTOsITeJIbHAas paboTa 19
IIpome:xyrouHnas arrecrauus (a1nddepeHUMPOBAHHBIN 324€T) 1

12



2.2. TemaTu4eCcKHUil IJIAH U CoJepPKaAHMe TUCITUTIUHBI

Pemenue 3ajanuii Ha UCIIOJIL30BAaHHE XUMUYECKON CUMBOJIUKH U Ha3BaHUN COSTUHEHUM 10
HOMEHKJIATyPE MEXTYHAPOJIHOTO COK03a TEOPETUUECKON U MPUKIIATHON XUMUH U
TPUBUAIBHBIX Ha3BaHHM /IS COCTABIIEHUSI XUMUUYECKUX (POPMYIT IBYXaTOMHBIX COSTUHEHHM
(oxcua0B, Cynb(GUI0B, TUIPUAOB U T.I1.) U IPYTUX HEOPTAaHUYECKUX COCTUHEHUN
OT/ACIbHBIX KIACCOB.

[IpakTHuecKkue 3a1aHUsl HA YCTAHOBJICHUE CBSI3H MEXIY CTPOEHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U NIEPUOJUYECKUM U3MEHEHUEM CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX
COEAMHEHHI B COOTBETCTBUU C MOJ0KeHUEM [leproinueckoi CUCTEMBI.

HaumeHoBaHue Conepixanue yueOHOro Mmarepuasia (0CHOBHOe U NPOodeccHoHAIBLHO- O6bem | @opMupyembie
pa3aeyioB U TeM OPHEHTHPOBAHHOE), JIA0OPaTOPHbIE H MPAKTHYECKHE 3aHATHS, TPUKJIATHON MOTYJIb JacoB KOMIIETEHIIMHN
1 2 3 4
Pa3zngen 1. OcHOBBEI
CTPOeHHs BelleCTBA
Tema 1.1. OcHOBHOE coepKaHue 2 OK1
CTpoeHue aToMoOB Jlexkumst
XMMHUYECKHX CoBpeMeHHas MOJIeb CTpoeHHs aroMa. CUMBOJIMYECKHUM S3bIK XUMUU. XUMUYECKUN
3JIEMEHTOB H HIIEMEHT. DNeKTpoHHas KoHpurypauus atoma. Kinaccudukarus XuMHYeCKUX SJI€MEHTOB (S-
npupoaa , p-, d-a;eMeHThI). BaneHTHBIC 37eKTPOHBI. BaleHTHOCTE. DIIeKTPOHHAs PUPOIa
XMMHUYECKOI XUMUYECKOHN CBS3U. DJIEKTPOOTPHUIIATEIHFHOCTD. BHABI XUMUYECKOH CBS3H (KOBAJICHTHAS,
CBSI3HN MOHHAs, METaJUIMYeCcKasi, BOJIOPOIHAS) U CIIOCOOBI €€ 00pa3oBaHus
IIpakTHyeckoe 3aHATHE 2
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Tema 1.2.
Ilepuoguyeckui
3axoH u Tadauna JI.H.
MeHpaesneeBa

OcHOBHOe co/lep:KaHue

Jlekuus

[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

Tema 2.1. Tunsl
XHMHYECKUX
peakuuii

OcHOBHOe co/iep:KaHue

Jleknns

KHaCCI/I(l)I/IKaIII/ISI 1 THUIIBI XUMHUYCCKUX peaKHI/Iﬁ C y‘IaCTI/IeM HeopraHqucxnx BCILICCTB.
CocTaBiieHHEe ypaBHEHUN peakluii COeTMHEHUS, pa3JI0KeHUs, 3aMelIeHUs, OOMEeHa, B T.4.
peaKHI/If/'I FOpeHI/Iﬂ, OKHCIICHHUA- BOCCTAHOBJICHUSL.

YpaBHEHHUsI OKHCIIEHUSI-BOCCTaHOBIIEHUs. CTeneHb OKuciaeHusl. OKUCIUTENb U
BoccTaHOBUTENh. COCTaBJIEHUE U YPAaBHUBAHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuii METOJIOM AJIEKTPOHHOTO Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B
npnpone, HpOI/I3BOI[CTB€HHI>IX HpOHCCC&X U XKU3HCACATCIBbHOCTHU OpFaHI/ISMOB

[IpakTnyeckoe 3aHATHE

KonnuecTBeHHbIE OTHOLIEHHS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U
[pacueTsl [0 ypaBHEHHUSM XUMUYECKUX peakiuil. MoJib KaKk eIMHUIA KOJINYECTBA BEIECTBA.
MousipHas Macca. 3aKOHbBI COXpaHEHHS MAacChl M HEPruu. 3akoH ABoraapo. MosspHbIi
00BbeM razoB. OTHOCUTENbHAS IJIOTHOCTH ra3oB. PacueTsl M0 ypaBHEHUSIM XUMHUYECKHUX
[peaKIMii ¢ UCIIOJIb30BaHUEM Macchl, 00beMa (HOpMalbHbIE YCIOBHS) Ta30B, KOJMYECTBA
BEIIECTBA

OK1
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Tema 2.2.
DJIeKTPOJIUTHYECKA 51
MUCCONMANNS U
HOHHDII 00MeH

OcHOBHOe co/lep:KaHue

Jlekuus

Teopus 31eKTpoIUTHYECKON qucconranu. MIoHbI. DIeKTPOIUThI, HEIJIEKTPOJIUTHI.
Peakiiun noHHOTO 0OMeHa. CoCTaBleHHE PeaKIUii HOHHOTO 0OMEHa IIyTEeM COCTaBJICHUS UX
[TOJIHBIX ¥ COKPAILIEHHBIX HOHHBIX YpaBHEHUN. KHCIIOTHO-OCHOBHBIE peakiuu. 3a1aHus Ha
COCTABJICHUE NOHHBIX PEaKLUi

IIpakTHyeckoe 3aHATHE

TUnbl XUMUYECKUX PEaKLIUM.

VccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY MCXOJIHBIX U O0OPa3yIOIINXCsl BELIECTB) U
[IPU3HAKOB XUMUYECKUX peakiuil. [IpoBenenue peakuuii HOHHOro oOMeHa, oIpeesieHIe
Cpelbl BOAHBIX PACTBOPOB. 3a/1aHUs Ha COCTABJICHUE NOHHBIX PEAKIIUM.

CtpoeHue BelecTBa U XMMUYECKHE PEaKLIUU.

OK1, OK4

Paznen 3 Crpoenne u ¢

BOIiCTBA HEOPraHnvIeCKMUX BCIIECTB

Tema 3.1.
Knaccupurkaumus,
HOMEHKJIATYpPa U
CTpPOeHue
HEeOpraHuYecKuX
BeIleCTB

OcHOBHOEe co/iep:KaHue

Jlekuus

[IpeameT Heopranumveckoi xumun. Kimaccudukamms HeopraHuaeckux BemiecTB. [IpocTeie u
CJI0KHBIE BenecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THUIPOKCH/IBI,
KHCJIOTBI, COJTH ). B3aMMOCBSI3b HEOPraHWYECKUX BEIIECTB. ATperaTHbIC COCTOSHUS
BemecTBa. Kpucrammmdaeckue u amop(dHbIe BemecTBa. THITH KPUCTAIUTHYSCKUAX PEIICTOK
(aToMHas1, MOJNIEKYJISIpHAsl, HIOHHAs, METaJNInYecKas). 3aBUCUMOCTh (DU3HUECKUX CBOWCTB
BEIECTBA OT THITA KPUCTALTUICCKON PEIIETKU. 3aBUCUMOCTh XUMHUYIECKOW aKTUBHOCTH
BEIIECTB OT BUIa XUMHUYECKON CBS3H U TUIA KPUCTAININYECKOU pemeTku. [Ipuannbt
MHOT000pa3usl BEIIECTB

CamocrositeibHass padora

HomeHknatypa HeopraHMuecKrX BEIeCTB: Ha3BaHHME BELIECTBA UCXO/S U3 UX XUMUYECKON
(hopMyJIBI MIIM COCTABICHHE XMMUYECKOH (POPMYIIbI UCXOSI U3 HA3BaHUS BEILECTBA MO
MexayHapoanoi (MIOITAK) wnu TpuBHaibHOM HOMEHKIIATYpeE.

Perienue npakTHUECKUX 3aJaHUi 1O KIacCU(pUKAIIMHY, HOMEHKIAType U XUMUYECKUM
(hopMyJiaM HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIaccoB (yrapHbIi ra3, yrieKuciblil ras,
aMMUaK, ralleHasi U3BECTh, HETallleHasl U3BECTh, IUTHEBAs COJa U APYIHX): Ha3bIBaTh U
COCTaBJIATh (OPMYJIbI XUMUUECKHUX BEIIECTB, OMPEENIATh MPUHAIIEKHOCTD K Kiaccy.
VcTOUHMKHM XMMHUYeCcKOH HH(opMaIiu (CpeacTB MaccoBOi HHPOpPMaLUH, ceTh HTepHeT 1
npyrue). [louck nHdopmanuy no Ha3BaHUSIM, UACHTHU(PHUKATOpaM, CTPYKTYPHBIM hopMysiaM

OK1, OK2
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Tema 3.2. ®u3uko-
XMMHYECKHE CBOiCTBA
HEOPraHuYecKuX
BeIleCTB

OcHOBHOe co/lep:KaHue

Jlekuus

MeTtaibl. O01ue puznyecKkue 1 XuMU4eckre cBOHCTBa MeTaluioB. CIIoCOOBI MOTyYEeHHUS.
3HAUCHNE METAJJIOB M HEMETAJIOB B MIPUPO/IE U )KUZHEIEATEILHOCTH YeJIOBEKa U
opranu3mMoB. Kopposus MeTaiiioB: BUABI KOPPO3HUH, CIIOCOOBI 3aLIUTHI METAIIIIOB OT
KOppO3UHU

IIpakTH4eckoe 3aHATHE

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

XUMHYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB (OKCI/II[OB,
TUIPOKCHUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IMPOCTHIX
BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THIPOKCHUIOB

CamocrosiTeibHas pabora

CocTraBiieHHE ypaBHEHUN XUMHUYECKUX PEAKLUM C y9aCTUEM IIPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEILECTB: METAIJIOB U HEMETAIJIOB; OKCHJIOB METAJIOB, HEMETAJUIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHCIIOT, OCHOBAaHUM U aM(OTEpHBIX
TUAPOKCHUIOB; HEOPTaHUYECKHUX COJIEH, XapaKTEPU3YIOLMX UX CBOKCTBA. Pemenne
[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 coaep:kaHue

IIpakTHYecKoe 3aHATHE

I/II[CHTI/I(l)I/IKaIII/ISI HCOPTraHNYCCKUX BCHICCTB. Pemenne OKCIICPUMCHTAJIBHBIX 3a/4a4 IO
XUMUYECKUM CBOMCTBAM METAJLIOB U HEMETAJUIOB, 10 PACIIO3HABAHUIO U ITOIYYEHUIO
COCIUHEHUI METAUIOB U HEMETAJIOB.

M neHTuuKais HeOpraHn4eCKUX BELIECTB C UCIOIb30BaHUEM UX (PU3UKO-XMMHUYECKUX
CBOMCTB, XapaKTepPHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHbIE peakiu Ha cynbdart-,

Kap6OHaT- 1 XJIOpUA-aHWUOHBI, HA KATUOH aMMOHMUH. CBolicTBa HCOPTaHUYCCKUX BCIICCTB

OK1, OK2, OK4

Pa3nea 4. CTpoeHue U CBOIiCTBa OPraHN4YecKNX BellecTB
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Tema 4.1.
Knaccupurkanus,
CTPOeHHE U
HOMEHKJIATypa
OpPraHuYecKux
BelleCTB

OcHOBHOe co/lep:KaHue

CamocTosiTesibHas padoTa

[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. MexlyHapOoJHasi HOMEHKJIATypa U MPUHLMUITBI HOMEHKJIATYpPbhl OPraHUYECKUX
coenuHeHuil. [ToHATHE 00 a30TCOAEPIKAIINX COCTUHEHHSX, OMOJIOTMYECKH aKTUBHBIX
BerecTBax (yriieBojax, )Kupax, Oelkax u Jp.), BLICOKOMOJIEKYJISIPHBIX COSTUHEHUSIX
(MOHOMeEp, OJIUMEpP, CTPYKTYPHOE 3BEHO)

CamocrosiTesibHas padora

HomMmeHnkiiatypa opraHnueckux COeMHEHUN OTACIbHBIX KIacCOB (HACHIIICHHBIE,
HEHACBIIICHHBIE M APOMATUYECKUE YTIIEBOJOPO/IbI, CIUPTHI, PEHOIBI, allbJICTU/Ibl, KETOHBI,
KapOOHOBBIE KUCIOTH U Jp.) CocTaBlIeHHE MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOpMyIT
OpPraHMYECKUX BEIIECTB OTJEIbHBIX KJIACCOB, UCIIONB3Ys UX HA3BaHUS MO0 CUCTEMATHUYECKON
Y TPUBUAILHOW HOMEHKJIAType (3THIICH, alleTUJICH, TIINIEPHH, PeHOI, (OopMalbaeT ]I,
YKCyCHasl KHCIIOTa, TIUIUH). PacueTsl mpocTeiiiieit ¢opMyIibl OpraHu4eckoil MOJIEKYIbl,
MCXOJIS U3 DJIIEMEHTHOTO cocTaBa (B %)

OK1

Tema 4.2. CBoiicTBa
OpPraHuYecKux
coeIMHEeHH I

OcHOBHOE coaep:kaHue

IMpakTHyeckoe 3aHATHE

DU3NKO-XUMUYECKHE CBOWCTBA OPraHUYECKHX COEAMHEHUH OT/IEIbHBIX KJIaCCOB
(ocoOeHHOCTH KJIacCU(pUKALUK U HOMEHKIIATYphl BHYTpHU KJlacca; TOMOJIOTHYECKUM psia U
o01mas popmya; nzomepusi; GU3NUIECKUe CBONCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI
[OJTy4YEHHUS):

MpeesIbHbIE YIIIEBOIOPOIbI (aJTKaHbl M IIMKIIOATIKAHbI). ['opeHne MeTaHa Kak OJIMH U3
OCHOBHBIX UCTOYHHKOB TEIUIA B IPOMBIIIJICHHOCTH U ObITy. CBOHCTBA MPHPOTHBIX
YTJIEBOAOPOI0B, HAX0XK/IEHHE B IPUPOJIE U IPUMEHEHHE alIKaHOB;

HeTpeeTbHbIe (AIKSHBI, ATKIHHBI M ATKaIUeHBI) 1 apOMaTHYECKUe YIIIeBOJ0POIbL. [ opeHne

ALCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOT'O IJIAMCHH JJISI CBAPKU U PE3KHU MCTAJJIOB

OK1, OK2, OK4
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CamocrosiTesibHast padoTa

- KHCJIOPOACOAEPIKaIINe COeAMHEHUS (CIUPTHI ¥ (PeHOIIBI, KapOOHOBBIE KUCIOTHI U A(PHUPHI,
QJIbJIETU/IbI U KETOHBI, XKUPBI, yIieBobl). [IpakTuueckoe npuMeHeHne STUIICHTIIUKOJIA,
rnuiepuHa, penona. [lpumenenne popmanpaernia, aeTanbaeriia, YKCyCHON KHCIOTHI.
MpblL1a Kak COJIM BBICIINX KapOOHOBBIX KUCJIOT. Motoliye cBOWCTBa MbLIa

CamocTosiTesibHAsi padoTa

- a30TCOIeprKalINe COSAMHCHUS (AMUHBI 1 aMHHOKHCIIOTHI, O€JIKH ). BRICOKOMOJIEKYIsIpHBIE
COeTUHEHUS (CHHTETHYECKHE U OMOJIOTHYeCKU-aKTUBHbBIE). MOHOMEp, MOJIMMED,
CTPYKTypHO€ 3BeHO. [lonmMepusanus 3TuaeHa Kak OCHOBHOE HAIIPaBJIEHUE €T0
MCIoJIb30BaHus. ['eHeTnueckast CBsi3b MEX/1y KIacCaMu OPraHUYECKUX COSAMHEHUN

IIpakTHYecKkoe 3aHATHE

CBoiicTBa OpPraHUYECKUX COCIUHEHNUN OTAEIbHBIX KJIAcCOB (TpUBHUAIbHAS U
MEXXTyHapO HAss HOMEHKIIATypa, XAMHYECKHE CBOMCTBA, CIIOCOOBI ITOTyYeHUS ):
Npe/esbHbIe (aJIKaHbl M LUKIIOAIKaHbl), HeTIpelebHble (AJIKEHbI, AIKMHbI U aJIKaJUEHbI) U
AQpPOMAaTUYECKUE YTIIEBOIOPOIBI, CIIUPTHI M (PEHOITBI, KAPOOHOBBIE KUCIOTHI U APHPHI,
QJIbJCTU/bI U KETOHBI, aMUHBI U aMUHOKHUCIIOTBI, BBICOKOMOJIEKYJIAPHBIE COCIUHEHHUS.
3asaHusl HAa COCTaBJICHUE YPAaBHEHUH XMMUUYECKUX PEaKLUi ¢ yYaCTUEM OPraHMYeCKHUX
BELLECTB HA OCHOBAHUU UX COCTaBa U CTPOCHHUS

IIpakTHYecKkoe 3aHATHE

CocTaBiieHre CXeM peakiuii (B TOM YuCIie MO0 NPeAJOKEHHBIM LENOYKaM MpeBpallieHuil),
XapaKTEPU3YIOINX XUMUUECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUM OTAEIIBHBIX KIACCOB,
CIocoOBI UX MOJTYYEHUs M Ha3BaHWE OPTaHUYECKUX COCMHEHUH 110 TPUBUAILHON HIIN
MEXIyHAPOAHOW CHCTEMAaTHYECKOM HOMEHKIIAType. Pellenre npakTuKo-OpUuEeHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUI HA CBOMCTBA OPraHUYECKUX COCIMHEHUM OTAENbHBIX KIACCOB

CamocrositeibHas padora

[IpeBpalieHuss OpraHnYECKUX BEIECTB MPU HArPEBAHUH.

[losydeHne aTUIIEHA U U3YUYEHHE €ro CBOMCTB. MoaenupoBaHnue MOJIEKYJI U XUMHUYECKUX
[IpeBpalleHNI Ha IpUMepe dTaHa, ITUIICHA, alleTHUIIeHa U JIp.
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OOpatuMocTh peakuuii. XUMHYECKOe PaBHOBECHE U €0 CMEIEHHUE 101 AeHCTBUEM
pasIUUHBIX (PAaKTOPOB (KOHIIEHTPAIUS PEareHTOB WK IPOYKTOB PEaKIiU, JaBICHUE,
TeMIIEpaTypa) AJs CO3/1aHUs ONTUMAJIBHBIX YCIOBUM MPOTEKAHUSI XUMHUYECKHUX IIPOLIECCOB.
[Tpunnun Jle Hlarense

CamocrosiTeibHast padora
Pemenre mpakTMKO-OPUEHTUPOBAHHBIX 33JJaHUN HA aHAIH3 (DaKTOPOB, BIUSIONINX Ha

Tema 4.3. Jlexkuus OK1,
NnenTudguxanus buooprannueckue coenuHenus. [lpumenenne u 6nonoruyeckast pojib yrieBoOB. OK2,
OPraHu4YecKuxX OxucieHe yrieBo10B - UICTOUHUK SHEPTUU KUBBIX OpraHu3MoB. O0IacTu MpUMEHEHUS OK4,
BellleCTB, UX 3HAYeHUe @AMUHOKUCIIOT. [IpeBpamenns 6enkoB muiy B opranu3Me. buonorunueckue GpyHKImm
U IPUMEHEHHE B 6enkoB. buonornueckue GyHKIUM KUpoB. Posib oprannyueckoil XuMuu B petieH|H npooiaem
OBLITOBOW U MUIIEBOI 0€3011aCHOCTH
MPOU3BOJACTBEHHOM
nesATeJbHOCTH CamocrosiTesibHass pabora
JeJI0BeKa Ponb oprannveckoil XMUMHUU B PEIICHUH MPoOIeM SHEpreTnyeckoil 0e30macHoCTH, B

pa3BUTUN MEAMILIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HICTOYHUKOB 3HEPIUU

(apTEpHATUBHBIE HICTOYHUKH 3HEprun). OnacHOCTh BO3/ICHCTBUS Ha KUBBIE OPraHU3MBbI

OpPTaHUYECKUX BEUIECTB OTICIBHBIX KJIACCOB (YIIIEBOJOPOIbI, CIIUPTHI, (hEHOJIHI,

XJIOPOPraHUYECKHE MPOU3BOIHBIC, albJACTHIBI U JIP.), CMBICI [TOKa3aTess MpeaebHO

NTONYCTUMON KOHIIEHTpALUU

CamocrosiTesibHas padora

M neHTuduKays OpraHndecKix COeTMHEHUI OTeTbHBIX KIIACCOB

Wnentudukanus OpraHnyecKux COeIUMHEHUN OTIENIbHBIX KIIACCOB (Ha MpUMepe

QJIbJIETHJI0B, KpaxMaia, yKCyCHOM KUCIIOThI, OEJIKOB U T.I1.) C UCIIOJIb30BAHNUEM UX (DU3UKO-

XMMHYECKHUX CBOMCTB U XapaKTEPHBIX KaueCTBEHHBIX peakuuii. [leHaTypamus Oenka npu

HarpeBaHuu. L{BeTHbIe peakuy 0enkoB. BO3HUKHOBEHHE aHATUTUYECKOTO CUTHAJIA C TOYKU

3peHUs] XUMUYECKUX NTPOLIECCOB MPU NPOTEKAHNUU KAYECTBEHHOM peaklii, MO3BOJISIOEN

MICHTUQUIMPOBATH NPEAJIOKEHHbBIE OpraHNYECKHE BEIIECTBA
Pa3nen. 5 Kunernueckue u TepMoaMHaMH4YecKHe 3aKOHOMEPHOCTH NIPOTEKAHUSA XUMHYECKUX pPeaKkiuii
Tema 5.1. Ckopocts  [Jlekuus OK1,
XHMHYECKHX CKOpOCTb peakIlii, €€ 3aBUCUMOCTb OT pa3IMYHbIX (JaKTOPOB: MPUPOJII PEArHPYIOLINX OK2
peaKkuuii. BELIECTB, KOHLIEHTPALUN PEATUPYIOLIUX BEIIECTB, TEMIIEPATYPhl U MIIOIIAN PEAKIIMOHHON
Xumuyeckoe noBepXxHOCTU. TernoBble 3P PEeKThl XUMHUUECKUX peakluil. DK30- U SHIOTEPMUUECKHUE,
paBHOBecHe peaxKuu.
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M3MEHEHHE CKOPOCTH XUMHYECKON PEAKIMH, B T.4. C IO3ULUN YKOJIOTHYECKU
11€J1ec000pa3HOr0 OBEJCHUS B OBITY M TPYAOBOW ACATEIBHOCTH B IIENSAX COXPAHCHHS
CBOETO 310POBbsI U OKPY KAIOIIEH IPUPOAHON CPEbl.

PemeHne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha npuMeHeHue npuHiuna Jle-Illarense
TUIsL HAXOXKCHHSI HAaIIPaBJICHUsI CMEILICHNS PaBHOBECHS XUMUYECKON PEAKIIMY U aHAJIN3
(hakTOpOB, BIMAIONIMX HA CMEIIEHNE XUMHYECKOT'0 PABHOBECHS

Pa3znea 6. PacTtBopbl

Tema 6.1. OcHOBHOE coJIep>KaHNe OK1,
IlonsiTie 0 pacTBopax Jlekuust OK2,
PacTBOpeHune kKak Gu3MKO-XuMHUECKuil porecc. PactBopsl. CiocoObl MPUTOTOBICHHUS OK7
pacTBOpoB. PacTBopuMOCTh. MaccoBasi 101151 paCTBOPEHHOT0 BewecTBa. CMBICH ITOKa3aTess
[peieIbHO JOMYCTUMON KOHIIEHTPAIMU U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOIMUECKON
0E30MaCHOCTH.
[IpaBuia SKOJIOTUYECKH 11e51ecO00pa3HOTO MOBEACHNUS B OBITY M TPYAOBOU JAEATEIBHOCTH B
1eJIIX COXPAHEHUS CBOETO 3710POBbS M OKPYKAIOLIEH IPUPOTHON Cpe/ibl; ONaCHOCTb
BO3JICHICTBUS Ha KUBbIE OPraHU3MBbI OIIPE/IETICHHBIX BELLIECTB.
Perienue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI Ha pacCTBOPBI, UCIIOJIb3yEMbIE B
OBITOBOI M TIPOU3BOJCTBEHHOMN JACATEIBHOCTH YEJI0OBEKa
Tema 6.2. IIpoeccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE OK1, OK2, OK4,
HccaenoBanue IIpakTu4yeckoe 3aHATHE OK7

CBOICTB PacCTBOpPOB

«IIpuroroBieHue pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3aJaHHOMN (MAaccoBOM, %) KOHIIEHTpAUH (C IPAKTHKO-
OPUEHTUPOBAHHBIMHM BOIPOCAMH) U OTIPEJIeIEHUE CpeJibl BOJHBIX PAaCTBOPOB.
Perrenue 3a1a4 Ha MPUTOTOBJICHHUE PACTBOPOB

IMpodeccoHAILHO-OPMEHTHPOBAHHOE CO/lepKaHUeE (CoAep:KaHNe PUKIATHOTO MO/YJIs1)

Paznen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM 1eAITEJIbHOCTH YeJI0OBeKa
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Tema 7.1 Xumus B OcHOBHOe co/lep:KaHue 2 OKI1,
ObITY U Jlexnus OK2,
MPOU3BOJACTBEHHOM Hogeiime 1oCTHXEeHUsT XUMUYECKOW HAYKU U XUMUYECKOM TeXHOJIOTUM. Posib XumMuu B OK4,
nesiTeJJbHOCTH 00eCTICYeHNHN YKOJIOTHUECKOM, YHEPTETHYECKON U MUIIEBON 0€30IaCHOCTH, Pa3BUTUU OK7,
Je/I0oBeKa MenuIuHbL. [IpaBuia movcka u aHauM3a XUMHYECKOW HH(POpMaIIUK U3 pa3InyHbIX
MCTOYHUKOB (Hay4dHasi ¥ yaeOHO-HAy4YHAas JINTepaTypa, CPEeICTBA MACCOBOM MH(pOpMAITUH,
ceTh MIHTEpHET).
IIpakTHYecKkoe 3aHATHE 2 OK1,
[Touck 1 aHAJIU3 KEMCOB O MPUMEHEHUU XMMUUYECKUX BEILIECTB U TEXHOJIOTUNA C YYETOM OK2,
Oynyiei mpopecCHoHATBHON AESITSILHOCTH IO TEMaM: BaXKHEHUININE CTPOUTEIbLHBIC OK4,
MaTepualibl, KOHCTPYKIIMOHHbIE MAaTEpHUAJIbl, KPACKU, CTEKJI0, KEpAMUKA, MaTePUAJIbI JJIsI OK7,
PICKTPOHHUKH, HAHOMATEPUAJIbl, TEKCTHIHHBIE BOJIOKHA, ICTOYHUKH YHEPTUHU, OPraHUUYECKUE IIK 3.4
1 MUHEpaJbHbIC y100pEHUS, IEKaPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.
[IpencraBieHue pe3yabTaToOB PEIICHHS KEHCOB B (pOpME MUHU-TIOKIIA/1a C IPE3CHTAIINECH.
JlenoBast urpa: «Paborta ¢ oOpalieHusMu rpakJiaH U OpraHu3aIuin.
IIpoMe:xyTOYHAS aTTeCTALUSA 10 TUCHMILIMHE (AU epeHupPOBAHHBIN 3a4eT) 1
Bcero 72
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3. YcJ0Bus peaiu3aliiy NporpaMmsl 001eodpa3oBare/bHONH JUCHUILINHBI

3.1. TpeboBaHUSI K MUHMMAJIBLHOMY MATEPHAIBLHO-TEXHUYECKOMY 0OecredyeHUIo

Jns  peanuzalnud TPOTPaMMBbl  JTUCHUIUIMHBL JOJIKHBI OBITh MPETyCMOTPEHBI
CJIEIYIOIME CHelHaIbHbIe MOMEIIECHU: Y4eOHBbI KaOMHET XUMHHM W/WIU Yy4eOHOU
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne  ydeOHOTO  KaOuHeTa  (HArJsgHBIE  TMOCOOHWA):  HAOOPHI
[IAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOAETH KPUCTAIMYECKUX PEIIETOK, KOJUICKIIUU
MPOCTHIX U CIOMKHBIX BEIIECTB W/WJIHM KOJJICKIIUHU MOJIMMEPOB; KOJIJICKIUSI TOPHBIX MOPOJT
U MUHEpayioB, Tabimia MeHaeneeBa, yueOHbie (GUiIbMbI, MUGPOBBIE 00pa30BaTEIbHBIC
pecypchl.

TexHuyeckue cpeacTBa 00ydeHuUs:: KOMIIBIOTEP C YCTPOUCTBAMHU BOCIIPOU3BEICHUS
3BYyKa, MPUHTEP, MYJIbTUMEINA-TIPOCKTOP C IKPAHOM, MYJIbTUMEAUIHAS JTOCKA, YKa3Ka-
Ipe3eHTEP AJIs IPE3CHTALUM.

O6opynoBaHue J1a00paTopuu U pabouuX MECT TaOOpaTOPUU: MEH3YPKHU, MUITETKH -
KareJbHUIIbI, TEPMOMETPBI, MHUKPOCKOI, JIyIbl, MPEIMETHbIE U TOKPOBHBIE CTEKIA,
IUIAHIIeTHl IS KamlelbHBIX —peakiuil, QuibTpoBaibHas Oymara, MPOMBIBAJIKH,
CTEKJISIHHBIE TIPOOUPKHU, PE3NHOBBIE MPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTEKIISTHHBIC
MaJOYKH, ITATUBKI ISl MPOOUPOK; MEPHBIC ITUIUHAPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH
nenurtenbHble muuHapuaeckue (50-100 M), ctynku ¢ nectukom, papdopoBsie yalkwy,
MMAHIETHI, (UIBTPHl OyMakHBIC, BaTa, Mapis, YacOBBIC CTEKJIA, SJIECKTPOIUIUTKH,
7ab0paToOpHbIE MITATUBBI, CIIUPTOBBIC TOPENKH, CIHYKH, TPUOOp sl TOTyYEHHUs Ta30B
(w1 mpoOupKa ¢ ra3o0TBOJHOM TpyOKoOil), nepxaTenu sl NpOOUPOK, CKIISIHKUA JIJIst
XpaHEHHsI PEaKTHUBOB, pa3AaTOYHbIE JOTKH; xuMuueckue crakansl (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),
CTEKJIIHHBIC TAJIOYKHW;, KOHUYECKHE KOJIObI s TutpoBanus (50 um 100 w);
WHJUKATOPHBIC TMOJOCKHU JUIsl ompesenenus pH u cTtangapTHas MHAMKATOpHAS IIIKaa,
YHUBEpCAIbHBIM UHANKATOP; numneTku Ha 1, 10, 50 M (wnm no3atopel Ha 1, 5 u 10 mn),
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 xumust: yueonuk 1t CITO / 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 non. — Mocksa: U3gatensctBo FOpaiit, 2022. — 507 c.
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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: M3mparensctBo Opaiit, 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 kmacc. YrnyOnéuueiii ypoBenb : 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-meTonuuyeckoe mnocooue / B.B. Epemun, A.A. JIpo3nos,
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. YrinyoneHaslii yposeHb». 10 kimacc / B. B.
Epemun, A.A. Jlpo3nos, N.B. Epemuna, B. 1. Maxonuna, O. FHO. Cumonona, 3.1O.
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'ycena, E. B. Xumus gyis CIIO: yuedbHo-meTonanueckoe 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 (mnata obOpamenus: 14.10.2022). — Pexum
J0CTYyTA: JUIsl aBTOPU3. TTOJIH30BATEICH.

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: yueOnux s CIIO / JI. H. baunos, U. JI. Ilepdunosa, T.
B. CokonoBa. — 2-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — Texcr: onexkTpoHHBI // JlaHb: AIEKTPOHHOOMOIMOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022).
— PexxuMm noctyma: aiist aBTopu3s. MOIb30BaTEIICH.

10. I'abpuensu, O. C., JIsicoBa, I'. I'. Xumus: kaura ang npenogaBatess: y4deo.-
MeTo. mocodue. — M. Akanemus, 2012. - 332 c.

23



11. YepnukoBa H. 0., MemepsikoBa E. B. Pemaem 3amaun no xumuu
camocrosTenbHo: yuyeOHoe mocobue / H. 0. Yepnukosa, E. B. MemepsakoBa —
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. Kanmyctuna A. A., Xansuenko U. I'., Jlubanos B. B. O6mas u Heoprannueckas
xumus. Ilpaktukym / A. A. Kamycruna, U. I'. Xanwpuenko, B.B. JlubanoB —
CanxrtlleTepOypr: Jlans, 2020. — 152 c.

14. T'a6puenssa O.C. Xumus: yue6. mus ctya. mpod. yued. 3aBemenmit / O.C.
["a6puensu, U.I'. Octpoymos. — M., 2016.- 256 c.

15. T'abpuensa O.C. Xumus g npodeccuid M CIeuaaIbHOCTeH TEXHHUYIECKOTO
npodwist: y9eOHUK I CTY. yupexkaeHuit cpen. mpod. oopazoBanms / O.C. [N'abpuernsi,
N.I". OctpoymoB. — 4-e u3n., crep. — M. : U3parenbckuil uentp «Akagemus», 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
OombIION HAayKn» (PU3KKa, XUMUS, MaTEMATHUKA, aCTPOHOMUSI, HAYKU O KU3HU, HAYKU O
3emuie). HoBocTr Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIEC CTAThU, JICKIIUHU, YHIIUKIIONIEIUH.

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

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaliT Hay4HO-IIOMYJISIPHOTO KypHAJIa
«Xumus ¥ xu3Hb». XKypHan uzpaérces ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OTkpsiTas
AJNIEKTPOHHAsE OuOIMoTeKka xuMuyeckoro noprana «Chemnet», comepXuT ydeOHbIE U
uH(OpMAIMOHHBIC MaTepuajbl NIl MIKOJIHHUKOB M yuyuTene. B Hell MOXHO HalTH
y4eOHUKH TI0 OOmeld U HEOPraHWYeCKOW XWMHM, OpTraHuueckol xumuu, 43
MyJIbTUMEINaMaTEepUabl, a TAKXKE 33/1a4d XUMAYECKUX OJIMMITHAJ] C PEIUICHUSIMHU, 3aa4H
BCTYIUTEIBHBIX IK3aMEHOB JIJIsi a0UTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) MadopmarrionHubsie
Marepuanbl 00  onuMmuanax:  MOCKOBCKOM  Topojackod,  Bcepoccuiickoit,
MenpneneeBckoii, MexayHapogHou. IlpuBeneHsl  3amaun  TEOPETUYECKUX U
AKCIIEPUMEHTAJILHBIX TYPOB, OJAPOOHBIE PEIICHUs, CIUCKU U QoTorpadun modeauTeneu.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema
JTMCTAHIIMOHHOTO OOyYeHHUs, HampaBjieHHAs B TEPBYIO oOuepedb Ha IMOJTOTOBKY K
OJIMMIIMAZaM BCEX YPOBHEH — OT MIKOJBHBIX A0 MexayHapogHou. CalT COOepKuT

OTPOMHO€ KOJIMYECTBO 3aJa4, CIPYIIUPOBAHHBIX KaK 10 TEMaM, TaK U IO OJUMIIMAIAM.
[To BceM OCHOBHBIM pa3zesiaM XUMHH TPUBEAEH TEOPETUUECKUM MaTeprall U pa300paHbl
peLlIeHus TUIIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) [Topran 1o
HaHOTexHOoJorusiM. OcCHOBHas 1elb — pa3BUTHE O0O0pa3oBaHUs 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(pOpMaIKs 0 XUMHUUECKHX AJIEMEHTAX U UX CBOMCTBaX (Ha aHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3plunbIii  caliT o
CBOMCTBAaX XUMHUYECKUX JIECMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hexkommepueckuii caiT
OHJIaltH-00pa30BaHUsA, COICPKUT MHOTO HHTEPECHBIX 00pa30BaTENbHBIX KypCOB U
BUJICOJICKITUN JUIS IIKOJHLHUKOB, CTYJICHTOB M yduTelei. EcTh HECKOJIBKO KypCOB IO
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/ Ilopram mo opraHuYeckoil XWMUU Ha
AHTJIMACKOM SI3BIKE.

14. http://www.xumuk.ru CaliT 0 XUMHH: KJIACCHYECKHE YUEOHUKH, CIPABOYHHUKH,
SHIUKJIONEANH, TOUCK OPraHWYeCKUX M HEOPraHWYECKUX PpEaKIHUi, COCTaBJICHUE
YPaBHEHUN pEaKIIU.

15. http://orgchemlab.com/ Caiit, NOCBSIIEHHBIA MpaKTUYECKOW paboTre B
nabopaTopuu
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4. KoHTpPOJIb M OlleHKA Pe3yJIbTATOB OCBOEHUS TUCHUILTUHBI

KoHTposb 1 o1ieHKa pe3yJabTaTOB OO0YUYEHUsS OCYIIECTBIISICTCS MPETNoaBaTesieM B
npoliecce NPOBECHUs MPAKTUUECKUX 3aHITHI U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, &
TaKK€  BBIMOJHEHUS  OOyYalOMMHUCA  WUHJMBHUAYAJIbHBIX  3aJlaHUM, TPOEKTOB,
uccienoBanuii. Pe3ynbratel 0OydeHus ONpeAeisioT, YTO 00y4JaroIrecs A0HKHbI 3HATh,
MOHUMATh U IEMOHCTPUPOBATH 110 3aBEPUICHUU U3YUCHUS JUCITUTUIMHBI.

s popmupoBaHusi, KOHTPOJIE M OLEHKH pPE3yJbTaTOB OCBOCHUS Y4YEOHOMU
JTUCIUIUIMHBL UCIOJIb3YETCSl CHUCTEMa OIICHOYHBIX MEPOINPUATUN, TPEICTaBIIAIONIAs
co00l KOMITJIEKC YIEOHBIX MEPOINPHUATHH, COTIIACOBAHHBIX C pe3yJibTaTaMu OOyUYEHUS U
chopmynupoBadabix ¢ yaerom @I'OC COO (mpeaMeTHbIe pe3yabTaThl MO JUCITUTIIHHE )
u @I'OC CIIO.

Ne OK/IK Mopnyas/Paznen/Tema PesyabraT 00yuenus THnbl OEHOYHBIX
MeponpUusI THIA

OcHOBHOE COACPIKAHUC

1 Paznen 1. OcHoBBI dopmynupoBaTh 6a30BbIE
CTpOCHHMSI BEILIECTBA TIOHSTHSI U 3aKOHBI XUMUU

11 OK 01 CrtpoeHue aToMOB 1. Tect «Ctpoenue

CoCTaBIATh XUMUYECKHE
XUMHUYECKAX N ATOMOB XUMHUYECKUX
(bopMyJIbl COCIMHEHUI B

9JIEMEHTOB | IPUPOA 9JIEMEHTOB | IPUPOA
N COOTBETCTBUU CO CTEIEHBIO N
XUMHUYECKOU CBA3U XAMHAYECKOU CBIA3U.
OKUCIIEHUS XUMUYECKUAX
2. 3a/1a4y Ha COCTABJICHUE

9JICMCHTOB, UCXOJId U3
BQJICHTHOCTH U 3JIEKTPO- XHMUECKUX (OpMY1
OTPULIATETLHOCTH IIByxaTOMHI“’IX
COeTMHEHUH (OKCHJIOB,
CyJb(UI0B, TUIPHUIOB U
T.IL.).
3.3agaHus HA
HCIOJIb30BaHUE
XHUMHUYECKOM CHMBOIHKH
Y Ha3BaHUU COeAUHECHUMN
10 HOMEHKJIaType
MEXIYHApOAHOTO COI03a
TEOPETUYECKON 1
MPUKJIATHON XUMUHU U
TPUBHUAIILHBIX HA3BAHUM
JIISI COCTaBIICHUS
XUMUYECKHUX (HopMyJT
JIBYXaTOMHBIX
coeTMHEHUH (OKCHJIOB,
Cynb(UI0B, THAPUAOB U
T.II.) U APYTUX
HEOPraHUYECKHUX
COECUHEHNN OTAEIbHBIX
KJIaCcCOB

12 OK 01 Ilepuonnueckuii 3akoH | XapakTepu3oBaTh 1. Tect «Mertamnueckue
u Tabmuua J1.1. XUMHUYECKHE FJIEMEHTHI B / HeMeTaJlJTn4YecKue
OK 02 Menneneena COOTBETCTBHUU C UX CBONCTBA,

ITOJIOXKCHHUEM B QJICKTPOOTPUIATCIIBHOCTD
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IIEPUOAUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa

U CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX JIEMEHTOB 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.
XHMIYecKHe 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 110 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 HMOHHOI'0 0OMEHa C MOJICKYJISIPHBIX ¥ HOHHBIX
y4acTHUEM HEOPraHWYeCKUX | PeakKiuil ¢ ydacTuem
BEIIECTB KHCIIOT, OCHOBaHU U
COJIEH, YCTAaHOBJICHUE
M3MEHEHUS KUCIIOTHOCTH
cpelbl
2. JIaboparopnas padota
"THUIIbI XUMHYECKUX
peakuuit"
3. Pasnen 3. Ctpoenne u | UccinenoBars crpoenne u | «CoiicTBa
CBOMCTBA CBOMCTBa HEOPraHM4YeCKHX
HEOpraHu4ecKUux HEOPraHW4eCKUX BellecTB | BellecTB»
BelIeCTB
31 OK 01 Knaccudukanus, Knaccugpunuposars 1. Tect «<Homenknarypa u
HOMEHKJIAaTypa 1 HEOpPraHWYECKHE BEIIECTBA | HA3BaHUE
CTpOEHHE B COOTBETCTBUU C UX HEOpPraHMYECKUX BEIECTB
HEOpraHMYEeCKUX CTPOEHUEM UCXOZS U3 UX
BEIIECTB XUMHUYECKON (OPMYIIbI

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
0KO02

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
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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
IIK 3.4

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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