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

1.1 Mecto JUCUMIUIMHBI B CTPYKType  OCHOBHOW  npodgeccHOHAJbHON
o0pa3oBaTeJbHON MPOrpaMMBbI

OO01eoOpa3oBaTenpHasl AUCUUIUIMHA «XUMUS» SBISETCS 00s13aTENIbHON YacThIO
o011e00pa3oBaTeabHOro KKIa 00pazoBaTesbHON nporpammel CIIO B cooTBeTcTBUU €
®I'OC no crnenmansHOCTH 44.02.01 JlomikoibHOE 0Opa3oBaHUE.

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 00HIe00pa30BaTeJIbLHOM
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 Ui Oo0mme JAMcuMivinHapHbie

OK 01. B wacTu Tpy10BOro BOCIUTAHUSA: - BIAJAETh CUCTEMOW XUMMHYECKHMX 3HAHUHK, KOTOpas
Bri6upats - TOTOBHOCTb K TpyAy, OCO3HAHHE BKJIFOYAET:

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

K pa3/IM4YHbIM KOHTCKCTaM

Y CaMOCTOSITEIBHO BBINOJHATH TaKyIO
NeSITeIbHOCTD;

- HHTEpEC K pa3In4yHbIM chepam
npodecCHOHATLHOM IS TEIILHOCTH.

OsnaneHue YHUBEPCAITbHBIMU

Y4eOHBIMH MTO3HABATEIBHBIMH JICHCTBUSMU:

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 SBIICHHSIX;

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

0o0BbeM, YIJIEpONHBIN cKejeT, GyHKIMOHAbHAS TPYIINa,
paaukai, u30Mepusi, U30Mepbl, TOMOJIOTUYECKUM PSI,
FOMOJIOTH, YTJIEBOJOPOJIbI, KHCIOPOJI- M a30TCOJAEpIKaIIUe
COCIMHEHUS, OMOJIOTUYECKU AaKTHUBHBIC BEIIECTBA
(YyrieBopl, )KHpbI, OEIKH), MOHOMEp, IOJUMED,
CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHMS, KPUCTAIUINYECKAs PEIIEeTKa, THUIIbI
XUMUYECKUX PpeaKIUui (OKUCIUTEIHLHO-BOCCTAHOBUTEIBHEIE,
9K30-U IHJIOTEPMUYECKHE, PEaKIIUU HOHHOTO OOMEHa),
pacTBOp, IIEKTPOJUTHI, HEIIEKTPOJIUTHI, DIICKTPOTUTHIECKAS
JUCCOIMAIMsl, OKUCIUTEINb, BOCCTAHOBUTEND, 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
WCIIOIb30BAHUH 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 YTBEPKIACHUH,
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

3aaaBaTb

IIPUMEHATH COOTBETCTBYIOIUE ITOHATHUS IIPU ONUCAHUU
CTPOEHHUSI U CBOMCTB HEOPTAHUYECKUX U OPTaHUUECKHUX
BEILECTB U UX IIPEBPALLECHUI; BBISBIIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C MOHATUAMM U NPEICTABICHUSMHU
JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

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

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

- YMETh yCTaHaBJIUBATh IMPUHAJICKHOCTh H3YYEHHBIX
HEOPraHWYECKUX W OPraHUYECKUX BEUIECTB K OIPENEICHHBIM
KJIaccaM U TpyIIiaM COeANHEHU M.

XapaKTEpPU30BaTh MUX COCTAaB M BAaXKHEHIINE CBOMCTBA;
OTIpeCTATh BUIbl XUMHUECKUX CBsI3eH (KOBaJleHTHAs, MOHHAS,
MeTaJlJIn4yecKasi, BOJOPOJIHAs ), TUIIBI KPUCTANTNYECKUX
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
MPaKTUYECKHX 3aJ1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO
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 3HAHUS U1 IPUHATHS PELICHUI 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 nmpodeccruoHanbHOM
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
JOABMH U TIO3HAHUS MUDA;

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

B) paboTa ¢ uHpopmanueii:

- BJIaJCTh HABBIKAMHU TIOJTYYCHUSI MHPOPMAIIUH W3
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSATEIBHO
OCYIIECTBIISITH MIOUCK, aHAIIN3, CHCTEMATH3AINI0 U
WHTEPIPETAINIO HHPOPMAIINH Pa3INYHbIX BUOB
1 (hopM Ipe/ICTaBICHNUS;

- CO3/1aBaTh TEKCThI B Pa3JINYHbIX (popMarTax ¢

y4eOHBIMU

- YMETh MJIAHUPOBATH U BBIMOJHITh XUMUYECKHI SKCTIEPUMEHT
(TIpeBpallieHrs OPraHUYeCKUX BEIIECTB IPU HAIPEBaHUH,
MOJTyYeHHUE STUJICHA U U3YYEHHUE €r0 CBOWCTB, KAYECTBEHHbBIE
peaKIu Ha alibJIeTUIbl, KpaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypanus OEIKOB IPU HATPEBAHHHU, [[BETHBIC PEAKIIUU
0€JIKOB; TPOBOJIUTH PEAKIIMM HOHHOTO OOMEHa, OTIPEICIIATh
Cpeay BOIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKIIMU 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 NP OOPAICHUH C BEIIECTBAMH U
1abopaTOpHBIM 000PYI0OBAHUEM; TIPEJCTABIATh PE3YJIbTATHI
XUMHYECKOT0 IKCIIEpUMEHTa B hopMe 3alucu ypaBHEHUI
COOTBETCTBYIOIIMX peakinii U GopMyIHpoOBaTh BEIBOJBI HA
OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMUUYECKYIO HHPOPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HBIX HCTOYHHUKOB {CPEJCTB MacCOBOI
nHpopmanuu, cetb UHTEpHET U Apyrue);

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

- YMETb MPOBOJIUTH PACUETHI 110 XUMHUIECKUM (HopMyJiaM U
YpaBHEHUSM XMMHUYECKHUX PEaKIMii C UCTIOJIb30BaHUEM




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

OLICHUBATh JJOCTOBEPHOCTb, JISTHTUMHOCTh
nH(OpMaIINHY, €€ COOTBETCTBUE IPABOBEIM 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, PECYPCOCOCPEIKEHHS,
MIPABOBBIX U TUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€301MaCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIIUTHI
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 JKU3HCHHBIX CUTYallUAX, 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 COLMATIbHON JIEATEIIbHOCTH;
OBnazeHue yHUBEpCATIbHBIMU
KOMMYHHUKATUBHBIMU

JIECTBUSIMHU:

0) COBMECTHasI IeATEIIbHOCTh:

- IIOHMMAaTh U UCHOJIb30BATh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

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

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOATEILHOCTU U
CaMOOIIPEENECHHUIO;

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

OgnajieHne yHUBEpCaTbHBIMA KOMMYHHUKAaTHBHBIMHU
JEUCTBUSAMMU:

0) COBMECTHasI I€ITEIIbHOCTb:

- TMOHHMMATh U UCHOJb30BATH MPEUMYIIECTBA KOMAHIHON 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 PEAIbHOTO, BUPTYAILHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

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

- pa3BHUBATh CITIOCOOHOCTH TOHUMATH MU C
MIO3UIUU IPYTOTO YEIOBEKa,

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

* OCYUIECTBJATH [O3UTUBHOE CTPATETHMUECKOE MOBEICHHUE
B Pa3JIMYHBIX CUTYaLMSX, MPOSBIATH TBOPUYECTBO U
BoOOpaxeHue, ObITh MHUITMATUBHBIM OBJIaJIeHNE
YHUBEPCAIBHBIMU  PETYISATUBHBIMU JACHCTBUSMU: ) 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 IOHUMATh MHUP C TIO3UIIUU JPYTOro
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 00nactu 3K0710ru4eckoro BOCIUTaHUS:

- 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 OKpYKaloUIeW Ccpelle Ha OCHOBE 3HAHUSA
LeJIeH YCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA;
AKTHUBHOE HENPUATHE JIEHCTBUM, TPUHOCIIINX
BpeJl OKPYKaIOLLEH Cpeae;

- YMEHHUE NPOTHO3UPOBATH HEOIArONPHUSTHBIE
9KOJIOTMYECKHE NOCIEACTBHSI IPEANPUHUMAEMBIX

c(OopMHPOBATH NPEACTABICHUSA: O XUMUYECKOMH
COCTABIISIFOIIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIH
XMMHUU B TIO3HAHUM SIBJICHUN TIPUPO/IBI, B (GOPMUPOBAHUU
MBIIJIEHUS U KYJbTYPBbI JIMYHOCTH, €€ (PYHKIIMOHAIbHOMN
I'PaMOTHOCTH, HEOOXOAUMOM ISl peLIeHUs TPAKTUYECKUX
3a71a4 U 3KOJIOTUYECKH 000CHOBAHHOTO OTHOIIECHUS K CBOEMY
3JI0pOBBIO U IPUPOJHOM CPELE;

- YMETh CO0JII0/1aTh IPAaBUJIA SKOJIOTUYECKH 11eJIECO00pa3HOrO
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
MoKa3aTessl MpeiebHOM JOMYyCTUMOM KOHIIEHTPALIUU
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JEUCTBUMN, IPEAOTBPALIATh UX;

- pacIIIPEHKE OIBITA ACATEIbHOCTU
9KOJIOTUYECKON HAIIPaBICHHOCTH;

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

[IK 3.1. InanupoBath u
MIPOBOJIUTD 3aHATHUS C ACTHMU
pPaHHEro U JOLIKOIbHOTO
BO3pacTa.

- aHaJN3 TPOrPaMMHBIX JOKYMEHTOB B 00JacTh
MO3HABATEIIFHOTO U PEYEBOTO PA3BUTHS JICTEH paHHETO
U JIOIIKOJBHOIO BO3pacta IO 00pa3oBaTeIbHBIM
obnactsim «llo3HaBatenbHOEe paszBuTHe» U «PedeBoe
pa3BUTHE;

- npogeCcCHOHANBLHO-3HAYNMbIE  KOMITETCHITUH,
HEOOXOMMBIE JJISi OpPTaHU3AIUH TpoIecca O0yUYeHHs
JeTel paHHero M JOIIKOJBHOTO BO3pAacTa C y4YeTOM
BO3pAcTHBIX W WHIMBUAYAJIbHBIX OCOOEHHOCTEH WX
Pa3BUTHS;

- aHAM3UPOBATh MPOTPAMMHBIE JIOKYMEHTHI B 0OOJIACTH
oOy4eHHs JeTeil paHHEr0 M JIONIKOJBHOTO BoO3pacra IIo
oOpaszoBarenbHOil  oOmactu  «[lo3HaBaTenpHOE  pa3BUTHE» U
«PeueBoe pa3BuTHEY;

- paspabateiBaTh (OCBaMBaTh) W TNPHUMEHSTH COBPEMEHHEIE
TICHXOJIOTO-TIEIaTOTHYECKAE TEXHOJIOTHH, OCHOBAaHHbIE Ha 3HAHUU
3aKOHOB pa3BUTUS JIMYHOCTH M TIOBEICHHS B pPEATBHOH W
BUPTYAJILHOH CPELE;

- MPpUMCHATH MCTOJAbI IIO3HABATCJIBHOIO MW JIMYHOCTHOI'O
pa3BHUTHS JIeTel paHHETro U JAOIIKOJIBHOTO BO3PAcTa B COOTBETCTBUH

- ILTAHUPOBAHUE u peanm3anus | C BapHAaTUBHOW TPUMEPHOW  00pa30BaTENbHON  MpOrpamMmoit
Mpo(eCCHOHATIBHON  JISATSILBHOCTH 110  OOYYEHHIO | JIOIIKOJIBHOTO 00pa30BaHUs;
JIeTeil  paHHEro M  JOLIKOJIBHOIO  BO3pacra B | — HaXOJIWTh I[EHHOCTHBIA  acCITeKT yqe6H0ro 3HAHUI MU
COOTBETCTBMM ¢  TpeOoBaHMAMH  (elepanbHOro | uadopmanuu, 00eCIeunBaTh €ro IIOHUMAHHE U IEpPEKHUBAHUE
rOCYy/IapCTBEHHOTO  00pa30BaTEJILHOTO  CTaHAApTa | 1eThbMHU PaHHETO M JOLIKOJIBHOI'O BO3pAaCTa;
JIOLIKOJIBHOT'O 00pa3oBaHuMsI u BapUaTUBHOU
MPUMEPHOU o0Opa3oBaTeIbHON IIPOrpaMMBbI
JIOIITKOJIEHOTO 00pa3oBaHMUs,
IIK 2.1. OpFaHI/I3OBBIBaTL MJIaHUPOBAHMUE u peanu3anusau - INJAHUPOBATh PA3JIUYHBIC BUABI JACITCIBHOCTH H oO111eHnE
pa3an4yHbIC BUABI ACATEIbHOCTH HpocbeCCI/IOHanLHOI‘/'I IOEATECITIbHOCTH 1 (0] JIeTe paHHETO U JTOIIKOJIBLHOIO BO3pacTa B TEUCHUE JHS,

(mpenMeTHas; UTpoBasi;
TpyA0Basi; MO3HABATEIbHAS,
HCCIIEIOBATENILCKAS U
MPOEKTHAs JEATEIIbHOCTH;

XY J10’)KECTBEHHO-TBOPYECKAS;

OpraHM3alMK PA3IMYHBIX BUJIOB JEATEIBHOCTH U
oOmieHusi JeTel paHHEro U JOUIKOJIBHOTO
BO3pacTa B TEYCHUE JHsS, B COOTBETCTBUU C
TpedoBanusimu  OI'OC  JIO, BapwaTuBHOM
IIPUMEPHOU OCHOBHOM o0pa3oBaTesnbHOU

- OIPEEIATH LU U 3a[a4d OpraHUu3aly - ONPEACIATh LEIn
M 33Ja4¥ OpraHW3alu Pa3JudHbIX BHUJIOB JACSITEIBHOCTH M
oO0IIeHue JeTeil paHHero M JIOIIKOJIBHOTO BO3pacTa ¢ y4eToM
CTPYKTYpPbl U METOJIUYECKUX TPeOOBaHUI;
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MPOYKTUBHAS ICATEIHLHOCTh U
JPYTHUE) ¥ OOIICHUE IeTEH
pPaHHETO U JOMIKOIBHOTO
BO3pacTa.

MPOrPaMMOil TOIIKOJIBLHOTO 00pa30BaHUS;

- COCTaBJIEHUE KOHCIIEKTOB (TEXHOJIOTMYECKUX
KapT) OpraHu3alMy pa3InuyHbIX BUIOB
NeSITeNIbHOCTH U OOIICHUS JeTel paHHero u
JIOIIKOJIBHOT'O BO3PacTa B COOTBETCTBUU C
coJiep;kaHueM 00pa3oBaTeIbHBIX 00IacTel;

IIK 2.2. Co3naBath
Pa3BUBAIOIIYIO

peAMETHO-
MIPOCTPAHCTBEHHYIO CPEy IS
OpraHu3aIHH

Pa3IMYHBIX BUJIOB
NEATEIILHOCTU U OOIEHUS
JIeTe paHHETo U
JIOIIIKOJILHOT'O BO3pacTa, B TOM
YUCIIE JeTeN C OrpaHU4YECHHBIMU
BO3MO>KHOCTSIMHU 3/I0POBBSI.

- aHAIN3 pa3BHUBAKOLIECH IpEeAMETHO-
MIPOCTPAHCTBEHHOM cpenbl (PIIIIC),
MTO3BOJISIOIIEH o0ecreynTh COBMECTHYIO

NEeSATEIbHOCTh JETEH M B3POCIBIX B PA3TUYHBIX
BHJIaX JIEATEILHOCTH, OOIICHHUE ACTeH paHHEro u
JIOLIKOJIBHOIO BO3pacTa U BO3MOYKHOCTH  JUISt
YeIUHEHNS,

- popmuposanue PIITIC, no3Bomnstomeit
00eCreYnTh COBMECTHYIO JCATCIILHOCTD JISTEH 1
B3POCIBIX B Pa3JIMYHBIX BUJAX JI€ATEIbHOCTH,
oOl1ieHre JeTeil paHHeTo U IOIIKOJIBHOTO
BO3pAacTa U BO3MOXKHOCTh JJI YEAUHEHUSI.

ONMCHIBATH  OCHOBHBIE KOMIIOHEHTBI, XapaKTEepHU3YOIlNe
PIITIC, co3panmnyro B rpymmoBoi komHare JIOO,
HO3BOJIAIOILYI0 00ECIEYNTh COBMECTHYIO NEATEIBHOCTD JETEH
U B3POCIBIX B pa3jIMYHBIX BUJAX JEATEIBHOCTH, OOLICHHE
JieTell paHHEro M JOLIKOJIBHOIO BO3pacTa U BO3MOXKHOCTb IS

yeAUHEHUS,

- omneumBatrh ocHameHHocTe PIIIIC B coorBeTrcTBHM C
TpeOOBAHUSAMU;

- OIICHHBAaTh CTEICHL OE30IAaCHOCTU M IICHXOJOTHYECKOIO
koMpopta PIIIIC;

-OLIEHMBATh BO3MOXXHOCTH TpaHCc(opMaluu MpoCcTpaHCTBa B
rpynnoBoii  komMHare JIOO B 3aBUCMMOCTM OT BHJA
NEeATEIbHOCTH, LIeJIEH, 3a/1a4, INIAHUPYEMBIX PE3YyJIbTATOB;

- oueHuBarh creneHb ortpaxkeHus B PIIIIC wuHTerpanun
o0Opa3oBaTeNbHbIX 00JIacTel «COLMATbHO-KOMMYHUKATUBHOE
pa3BUTHE»,  «PEUYEBOE  Pa3BUTHER, «XYJ10’)KECTBEHHO-
JCTETHYECKOE PAa3BUTHE;

- IpeoOpa30BbIBATh MIPEIMETHO-TIPOCTPAHCTBEHHYIO CpeLy,
MO3BOJISIONIYI0 00ECIIEYUTh COBMECTHYIO AEATEIBHOCTD AeTeN
Y B3pOCIIBIX B PAa3JIMUHBIX BUJIAX ACATEIbHOCTH, OOILIEHHE
JI€TeW PaHHETO U JOLIKOJIBHOIO BO3pAcTa U BO3MOKHOCTb ISt
YEIMHEHUSI.
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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.Y.
1. OcHOBHOE coJiep:KaHNe 64
BT. 4.
TEOPETUUYECKOE 00YUCHHE 4
MPAKTUICCKUAC 3aHATHS -
caMOCTOsITeIbHAs paboTa 60
2. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE coJlepKaHmne 7
(conep:kaHue NPUKJIATHOTO MOYJIs1)
BT. 4.
TEOPETUYECKOE 00YUCHHE -
MIPAKTUYECKUE 3aHSATHS 4
caMoCTOsITeNIbHAs paboTa 3
3. IIpomexyrounasi arrecramusi (auddepeHUMPOBAHHBIN 1
324€T)
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2.2. TemaTu4ecKHUil IJIAH U CoJeP:KaAHMe TUCITUIINHBI

Perenne 3a7aHnil Ha UCITOJIL30BaHUE XUMUUECKON CUMBOJIMKH Y Ha3BaHWM COCIUHEHHH I10
HOMEHKJIATYPE MEXIYHAPOJIHOI0 COK03a TEOPETUUECKONU U MPUKIATHON XUMUH U
TPUBUAIBHBIX Ha3BaHUM /ISl COCTABIICHUS XUMHUECKUX (POPMYJIT JBYXaTOMHBIX COCIMHEHUN
(oxcua0B, Cynb(hUI0B, TUIPUIOB U T.I1.) U IPYTUX HEOPTAaHUYECKUX COCTUHEHUM
OT/ICIbHBIX KIACCOB.

[IpakTHuecKkue 3a1aHusl HA YCTAHOBJICHUE CBSI3H MEXIY CTPOEHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U NIEPUOJIUYECKUM U3MEHEHUEM CBOMCTB XUMHUYECKUX DJIEMEHTOB 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
OcHOBHOe coep:kaHue
Paszges 1. OcHOBBI 6
CTpOeHHs BelleCTBA
Tema 1.1. Jlexnus 2 OK1
CTpoeHnne aToMOB CoBpeMmeHHas MojieTb CTpoeHHs aroMa. CUMBOJIUYECKHM S3bIK XUMUU. XUMHUYECKUN
XMMHUYECKHX HIIEMEHT. DJIEeKTpoHHas KoHpurypanus aroma. Knaccupukanus XuMIYECKUX JIEMEHTOB (S-
NJIEMEHTOB U , p-, d-3;1eMenThI). BanieHTHBIE 37eKTPOHBI. BaqeHTHOCTD. DIIeKTPOHHAS TPUPO/Ia
npupoaa XUMHUYECKOH CBSI3U. DJIEKTPOOTPULATENbHOCTh. BUIbl XuMUUeCcKoi CBsA3M (KOBaJIEHTHAs,
XUMHUYeCKOM MOHHAs, METaJUIMYeCcKasi, BOJIOPOJIHAS) M CLIOCOOBI €e 00pa3oBaHUs
CBSI3H
CamocTosiTe/ibHas padoTa 2
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Tema 1.2.
Ilepuoguyeckui
3axoH u Tadauna JI.U.
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

Pa3zgen 2. XumMmnueckue

peaKiuu

10

Tema 2.1. Tunsl
XUMHYECKHX
peakuuii

OcHOBHOe co/iep:KaHue

CamocTosiTe/ibHas padoTa

Knaccudukanus u TUIIBI XUMAYECKUX PEAKIIUI C y4acTHEM HEOPTaHUYECKUX BEIECTB.
CocraBiieHre ypaBHEHUHN PEAKIIUNA COCAMHEHUS, PA3JIOKEHNUS, 3aMEIIIeHHs], 0OMEHa, B T.4.
[peaKIil TOPEHHMS, OKHCIICHHS- BOCCTAHOBIICHHUS.

YPaBHGHI/Iﬂ OKHCJIICHUA-BOCCTAHOBJICHUSL. CTCHGHI) OKHUCJICHHUA. OKI/ICJ'II/ITGJIL nu
BoccTaHOBUTEN. COCTaBIEHUE U YPABHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
[peaKIMii METOJIOM DJIEKTPOHHOTO Oananca. OKUCITUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIINH B
[pUPOJIe, IPOU3BOJICTBEHHBIX MPOLIECCAX U )KU3HEAEATEIbHOCTH OPraHU3MOB

CamocTosiTejibHas padoTa

KonnuecTBeHHBIE OTHOLIEHU B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHH U
pacqubl 110 ypaBHeHI/ISIM XUMHUYCCKUX pCaKHHfI. MOJ'II) KaK €IUHUIa KOJINYECTBA BCIIICCTBA.
MonsipHasi Macca. 3aKOHBI COXpaHEHHS MacChl M SHEPTruu. 3akoH ABoraapo. MonspHbIii
00BbeM razoB. OTHOCUTENbHAS IJIOTHOCTH ra3oB. PacueTsl 10 ypaBHEHUSIM XUMHUYECKUX
[peaKuii C UCTIOIb30BAaHUEM MAaCChl, 00beMa (HOpMaJbHbIC YCIOBHS) Fa30B, KOINYECTBA
BEIIECTBA

OK1
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HomeHknaTypa HEOpraHMUECKUX BEIIECTB: HA3BAHME BELIECTBA UCXOS U3 UX XUMUYECKON
(bOopMyJIbI MJIM COCTaBICHUE XUMUYECKON (hOPMYJIbI MCXO/I U3 Ha3BaHUS BEILIECTBA IO
mexayHapoaHoit (MFOITAK) unu TpuBHanbHOM HOMEHKIIATYpeE.

Pemenue npakTH4ecKux 3aJaHuil Mo KjIacCuPUKAUU, HOMEHKIAType U XUMUYECKUM
(bopMyIaM HEOPraHMYECKUX BELIECTB PA3IUYHBIX KJI1acCOB (YrapHbIH Ta3, yIJIEKUCIbIH ras,
aMMUaK, ralieHasi U3BeCTh, HerallleHas U3BeCTb, MUThEBAs COJA U IPYTHX): Ha3bIBaTh U
COCTABIIATH (POPMYJIBI XUMHUECKUX BEIIECTB, ONPEIACTATh IPHUHAIEHKHOCTD K KJIacCy.
VcTouHUKH XUMHUYECKON HHpOpMaIiK (CpeICTB MacCOBOM MHpopMaIuy, cetb MIHTepHeT u

npyrue). Ilouck nHGpOpMaIIMK 10 Ha3BaHUAM, HACHTU(UKATOpAM, CTPYKTYPHBIM opMysaMm

Tema 2.2. OcHOBHOe co/lep:KaHue 2 OK1, OK4
duiekTpoauTuyecka si (CamocrosiTeibHasi padora
nUcCOHALMS U Teopust anekTpoauTHUecKoi nucconuranuu. MoHbl. DeKTpoauThl, HEAIEKTPOIUTHIL.
HOHHBII 00MeH Peakiiun noHHOTO 0OMeHa. CoCTaBleHHE PeaKIUii HOHHOTO 0OMEHa IIyTEeM COCTaBJICHUS UX
[OJIHBIX U COKPAIICHHBIX HOHHBIX yYpaBHeHUH. KucI0THO-OCHOBHBIE peakiuy. 3a1aHus Ha
COCTABJICHUE NOHHBIX PEaKLUi
CamocrosiTesibHass pabora 4
TUnbl XUMUYECKUX PEaKLIUM.
VccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY MCXOJIHBIX U O0OPa3yIOIINXCsl BELIECTB) U
MPU3HAKOB XUMHUUYECKUX peakuuil. [IpoBenenue peakiuiit HOHHOrO OOMeHa, onpeiesieHUue
Cpebl BOAHBIX PACTBOPOB. 3a/1aHUs HA COCTaBJICHHE HOHHBIX peakluii
Pasnea 3 CtpoeHue M CBOHCTBAa HEOPraHUYeCKUX BellecTB 16
Tema 3.1. OcHOBHOE coepKaHue 2 OK1, OK2
Kaaccnpuxanus, CamocrosiTesibHas padora
HOMEHKJIATYpa U [Ipeamet Heopranumueckoit xumun. Kimaccudukanms Heopraunieckux BemiecTs. [IpocTeie u
CTpOoeHHe CJI0KHbIE BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, TUIPOKCUIBL,
HEOPraHu4ecKux KHCIIOTHI, COJIN). B3auMOCBS3b HEOPraHMUECKHUX BEIIECTB. ATPEraTHbIE COCTOSIHUS
BellecTB BemecTBa. Kpucramnuyeckue u amopdHble BemiecTBa. THUITBI KPUCTAJUIMYECKUX PEHIETOK
(aToMHas1, MOJIEKYJIsipHAasi, HIOHHAs!, METaJlInyecKas). 3aBUCUMOCTh (PU3HUECKHUX CBOWCTB
BEILIECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU. 3aBUCUMOCTh XUMHYECKOM aKTUBHOCTH
BEILIECTB OT BUJa XMMHYECKOM CBSI3M M TUITA KPUCTAITNYECKOM pemeTku. [IpuauHbl
MHOr000pa3usi BELIeCTB
CamocTosiTe/ibHas padoTa 2
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Tema 3.2. ®u3uko-
XMMHYECKHE CBOiCTBA
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

CamocrosiTesibHas padora

CocTaBiieHHE ypaBHEHUN XUMUYECKUX PEAKLUI C y4aCTUEM IPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIECTB: METAIJIOB U HEMETAILJIOB; OKCHJIOB METAJIOB, HEMETAIIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KHCIIOT, OCHOBAaHUH U aM(OTEPHBIX
TUIPOKCHI0B; HEOPraHUYECKUX COJIeH, XapaKTEepHU3YyIOIIUX X CBOMCTBa. Perenue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HAa CBOMCTBA, COCTAB, MIOJYYECHHUE U
0e30MacHOe UCIIOIb30BAHNE BAKHEHIIINX HEOPTAaHUYECKUX BEUIECTB B OBITY U
MPAKTUYECKON JIEATETbHOCTH YEJIOBEKa

OK1, OK2

Tema 3.3.
Nnentuduxanus
HEOPraHM4YeCcKHX
BellleCTB

OcHOBHOE coaep:kaHue

CamocTosiTejibHas padoTa

JlaGoparopHas padota «aeHTrudukanms HeOpraHMYECKUX BEIIECTBY.

PGIHGHI/IG BKCHCpI/IMeHTaHI)HI)IX 3aa4 110 XUMHUYCCKUM CBOI\/’ICTBaM METAaJIJIOB U HEMETAJIIIOB,
[0 PAaCMO3HABaHUIO U MOTYYSHHUIO COSIMHEHU METAJIJIOB U HEMETAIJIOB.

I/II[CHTI/I(l)I/IKaIII/Iﬂ HCOpFaHI/ILIGCKI/IX BCIICCTB C UCIIOJIB30BAHUEM UX (1)I/ISI/IKO-XI/IMI/I'-ICCKI/IX
CBOMCTB, XapaKTepPHBIX KaUeCTBEHHBIX peakinii. KauecTBeHHBIC peakiny Ha cynbdar-,
Kap6OHaT- 158 XJIOpI/IJI-aHI/IOHI)I, Ha KaTUOH aMMOHUIA

OK1, OK2, OK4

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKMX BellleCTB

24

Tema 4.1.

OcHOBHOE coaep:kaHue

17



Knaccupuxkaums,
CTpPOeHue 1
HOMEHKJIaTypa
OPraHuYecKux
BelleCTB

CamocrosiTesibHast padoTa

[losiBiIeHHE U pa3BUTHE OPTAaHMYECKOW XMMUHU KaK HayKu. [Ipeamer opraHndeckon XuMuN.
MecTo ¥ 3HaYeHUE OPraHUYEeCKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOEHUE KAK MOPSIOK COETUHEHHS aTOMOB B MOJIEKYJIE COIUIACHO UX
BaJIECHTHOCTU. OCHOBHBIE ITOJI0KEHUSI TEOPUU XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX
coenunenniit A.M. BytnepoBa. YriepoaHsblil CKeJIET OPraHMueCKOM MOJIEKYIIbI.
3aBUCHMOCTb CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHHUs MOJIeKy1. M3omepus u
30MEPBI.

[lonstue o pynkuonanbHou rpymnmne. Pagukan. [Tpunuuns knaccudukanuu opraHM4ecKux
coequHEeHN. MexayHapoaHas HOMEHKJIaTypa U IPUHLUIIBI HOMEHKJIATYPbl OPraHUUYECKUX
coequHeHuil. [ToHsTHe 00 a30TCOIEPKAIINX COETUHEHUSIX, OMOIOTHUYECKH aKTUBHBIX
BelecTBax (yrieBojax, )Kupax, 0eskax u Jip.), BBICOKOMOJIEKYJISIPHBIX COETUHEHUSX
(MOHOMeEp, MOJMMEpP, CTPYKTYPHOE 3BEHO)

CamocrosiTeibHas pabora

HoMmeHkaTypa opraHu4ecKux COeJUHEHNHN OTAEIbHBIX KJIACCOB (HACHIIIEHHBIE,
HEHACHIIIEHHBIE X ApOMATUYECKHE YTIIEBOIOPOIbI, CHUPTHI, EHOIIBI, AJIbJCTHIbI, KETOHBI,
KapOOHOBBIE KUCIOTHI U Jp.) CocTaBlieHHE MOJHBIX U COKPAILEHHBIX CTPYKTYPHBIX (hOpMyJT
OpPraHMYECKUX BEILECTB OTJEIbHBIX KJIACCOB, UCIIONIb3Ys UX HA3BaHUS IO CUCTEMATHYECKON
1 TPUBUAJILHONW HOMEHKJIAType (3TUJICH, alleTUJIeH, IIIMLEPHH, (GeHo, GopMalbaeri,
YKCyCHasl KUCJIOTa, IIMLKH). PacueTsl npocTeiimeii (opMyJibl OpraHu4ecKoi MOJIEKYJIbl,
MCXO0J1 U3 DJIEMEHTHOr0 cocTana (B %)

OK1

Tema 4.2. CBoiicTBa
OpraHnyecKux
coeIMHEeHU I

OcHOBHOE coepKaHue

CamocrosiTeibHass padora

DU3UKO-XUMHYECKHE CBOMCTBA OPraHUYECKUX COCTMHEHUI OTJIEIbHBIX KJIACCOB
(ocobeHnHOCTH KIaccUUKALUK U HOMEHKIIATYPhl BHYTPHU KIlacca; TOMOJIOTHYECKHH s U
oOmmas popmyna; nsomepus; GU3NUECKUE CBOMCTBA; XUMUYECKHUE CBOMCTBA; CIIOCOOBI
[OJTyYSHHMS):

MpeesibHBIC YTIAEBOAOPO b (AJIKaHbl U IUKJIOATKaHbI). ['opeHrne MeTaHa Kak OJIMH U3
OCHOBHBIX UCTOYHHUKOB TEIlJIa B MPOMBIIINIEHHOCTH U ObITY. CBOWCTBA IPUPOTHBIX
YTJIEBOJIOPOJIOB, HAXOKICHHUE B TIPUPOJIC U IPUMEHEHHE AJIKAHOB;

Hernpe/enbHbIe (aTKEeHbI, ATKUHBI U AIKaIUEHBI) U apOMaTHYeCKue yriieBoqopoabl. ['opeHue
areTHUIIeHa KaK KCTOYHUK BBICOKOTEMITEPATYPHOTO TIJIAMEHH JJISI CBAPKHU M PE3KU METAJLIOB

CamocrosiTeibHast padora
- KHCIIOpOACOAepkKalllie COeqUHEHHS (CIUPTHI U (PeHOIIbI, KApOOHOBBIE KUCIOTHI U 3PUPHI,

AJIbACTUABI U KETOHBL, X KUPbI, YT J'ICBOI[BI). HpaKTI/I‘{eCKOC IMPUMCHCHUC DTUJICHTJIMKOJIA,

OK1, OK2, OK4
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rinuiepuHa, peHomna. [lpumenenne popmanpaeruia, aneTanbaeruia, yKCycHOM KUCIOTHI.
MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHUCIOT. MOIOIIHe CBOMCTBA MbLIA

CamocTosiTesibHasA padoTa

- a30TCOJIEpIKAIIME COSAMHEHUS (AMUHBI 1 aMHHOKHCJIOTHI, O€IKH). BhICOKOMOJIEKY IS pHBIE
COCTUHEHUS (CHHTETUYECKHE U OMOJIOTHYECKH-aKTHBHBIC). MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BeHO. [lonmmmepu3alus STHIIeHa Kak OCHOBHOE HAIPaBIICHUE €ro
KcIonb30BaHus. ['eHeTnyeckas CBsi3b MKy KJaccaMi OPraHUYeCKUX COCIMHEHUM

CamocTosiTesibHAsi padoTa

CBoiicTBa OPraHMYECKUX COCTMHEHUN OTACIIbHBIX KJIACCOB (TPUBUANIbHAS U
MeXIyHapOAHAss HOMEHKJIATypa, XUMHYECKHE CBOMCTBA, CIIOCOOBI MOTy4eHNs):
rpeesibHbIe (AJIKaHBI U [IUKJI0ATKAHbI), HEMPEIeIbHbIC (aJKSHBI, AIKUHBI U aJIKaJIUCHbI) 1
ApoOMaTHYECKHE yTIEBOIOPOAbI, CIIUPTHI U (DEHOIIBI, KAPOOHOBBIE KUCIOTHI U 3(DUPHL,
QJIbICTU/IBI U KETOHBI, aMUHBI 1 AMHUHOKHUCJIOTHI, BBICOKOMOJIEKYJIIPHBIE COCTMHEHMUS.
3aaHKs Ha COCTaBIICHUE YPABHEHUN XUMUYECKUX PEAKIUH C yYaCTUEM OPraHUYECKUX
BEIIECTB HA OCHOBAHUHU UX COCTaBA U CTPOCHMSI

CamocTosiTe/ibHas padoTa

CocraBiieHHe CXeM peakiuii (B TOM YHCIIe TIO MPEUIOKEHHBIM IIEMOYKaM PEBPAILICHUN ),
XapaKTEPU3YIOLINX XUMUUECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUM OTAENIbHBIX KIACCOB,
CIIOCOOBI VX TIOJTyYCHHUS M Ha3BaHUE OPTAaHUICCKUX COCTMHEHUH TI0 TPUBHAILHOUN HITH
MEXIyHApOAHOM CUCTEMAaTHYECKOM HOMEHKIAType. Pelienre npakTHKO-OpueHTUPOBAHHBIX
TEOPETUYECKUX 3aIaHUM HA CBOMCTBA OPTraHMYECKUX COCTMHEHUN OTAEIbHBIX KJIACCOB

CamocrosiTe/ibHas padoTa

[IpeBpaliieHNs] OpraHUYECKUX BEIECTB MPU HATPEBAHUU.

[TosrydeHne dTHIICHA ¥ H3YUYCHHE eT0 CBOMCTB. MOIeTUPOBaHNE MOJIEKYJI U XUMHUYECKUX
MpeBpalleHNi Ha TpUMepe dTaHa, STUJICHA, alleTHIIeHA U JIp.

Tema 4.3.
Nnentuduxanus
OPraHUYecKux
BellleCTB, UX 3HAUEHHE
U IpMMEHEeHHe B
OBLITOBOW M
MPOU3BOACTBECHHOU
mesiTeJIbHOCTH
Je0BeEKA

OcHOBHOE coaep:kaHue

CamocTosiTejibHas padoTa

buooprannueckue coenquHeHus. [I[pumenenne u 6noaoruveckas poiib yrieBoI0B.
OKI/ICJ'IeHI/Ie yrHeBO)IOB - HICTOYHUK 3Hepr1/m KHNBBIX OpFaHI/ISMOB. O6J'IaCTI/I HpI/IMeHeHI/IH
aMUHOKHCIOT. [IpeBpatieHus 6e1KoB NHIK B opranu3me. bronorundeckne GyHKIUN
0enkoB. buonornueckue GyHKIUM KUpoB. Posib oprannueckoil XuMuu B petieH|uH npooiaem
MMHUIIEBOI O€30IaCHOCTH

CamocrosiTeibHas paboTa

PoJib OpraHN4ecKoil XMMUHU B PEIIEHUH NPO0IIeM SHEepreTuyeckoi 6€30MacHOCTH, B

OK1,
OK2,
OK4,
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[Pa3BUTHUN MEAMIIMHBI, CO3JaHUN HOBBIX MaTEpUajIOB, HOBBIX HCTOYHUKOB SHEPTUU
(aJIbTepHATHUBHBIC UCTOYHHUKHU SHEPTrUn). ONacHOCTh BO3JECHCTBUS HA KUBBIE OpPraHU3MBbI
OpPraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB (YIII€BOAOPOAbI, CIIUPTHL, (DEHOJIBI,
XJIOpPOPraHUYECKUE MPOU3BOAHBIC, ATBACTU/IBI U JIP.), CMBICII ITOKA3aTeNsl MPeeIbHO
OMYCTUMON KOHIICHTPAIUU

CamocrosiTesibHast pabora

M neHTudukanus opraHi4eckux COeIMHEHUH OTebHBIX KJIACCOB

WnenTudukaims opraHn4eckux COeIMHEHUN OTIEeNbHBIX KJIACCOB (Ha MpuMepe
QJIbJIETU/I0B, KpaxMaJa, YKCYCHON KHCIIOTbI, OEJIKOB U T.I1.) C UCIOJIb30BaHUEM UX (HU3HUKO-
XMMHUYECKUX CBOMCTB U XapaKTEPHbIX KaueCTBEHHBIX peakuuil. leHatypauus Oenka npu
HarpeBaHuu. L{BeTHble peakiuyu O0enkoB. BO3HMKHOBEHNE aHAIMTUYECKOTO CUTHANA C TOUKH
3PEHMSI XUMHUYECKHX ITPOLIECCOB IIPU ITPOTEKAHNUU KAYECTBEHHON PEaKLIMH, IT03BOJISIOIIECH

HHGHTH(bHHHpOBaTL MPCJIIOKCHHBIC OPraHHMYCCKHUEC BCIICCTBA

Pasznen. S Kunernyeckue u TEPMOAUHAMHUYECCKHUEC 3AKOHOMEPHOCTHU ITPOTEKAHUA XUMHUIECCKHUX pealcum”d

CropocTh
XUMHYECKHX
peakuuii.
XuMuIecKoe
paBHOBecHe

CamocTosiTe/ibHas padoTa

CKOpOCTh peakiiy, ee 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOIBI PEATUPYIOLIUX
BCIIICCTB, KOHIIGHTpaIlI/II/I pearnpy}omnx BCIICCTB, TGMHGpaTypBI U 1Jiomaan peaKHHOHHOﬁ
MoBepXHOCTHU. TernoBbie 3(hPEKTh XUMHUESCKUX PEAKIHA. DK30- U SHAOTEPMUUYECKUE,
[peaKIuy.

OO6paTuMocCTh peakiuii. XUMUYECKOe PaBHOBECHE U €r0 CMEIlleHUe O/ IeHCTBUEM
pa3IUYHBIX (HaKTOPOB (KOHIIEHTPAIUSI PEareHTOB WJIU MPOIYKTOB PEAKIIUH, JaBICHUE,
TeMIiepaTypa) AJsl CO3AaHus ONTHMAIBHBIX YCIOBHM MPOTEKAHUSI XUMHUYECKHUX TPOIIECCOB.
[Tpunnun Jle Hlarense

CamocrosiTeibHas padora

Pemenue npakTHKO-OPUEHTUPOBAHHBIX 3a/1aHUM Ha aHaIu3 (AKTOPOB, BIMUSIOMINX Ha
M3MEHEHUE CKOPOCTH XUMUYECKON PEAKLIUHU, B T.Y. C MMO3ULIMHI DKOJIOTHYECKHU
11e71eco00pa3HOro MOBEACHMS B ObITY U TPYIOBOU JESTEIbHOCTH B LIEISAX COXPAHEHUS
CBOETO 3/I0POBbS U OKPYKAOLIEN IPUPOIHON CPEBL.

Pemrenne mpakTHKO-OPUEHTUPOBAHHBIX 3aJJaHNI Ha npuMeHeHue npuHiuna Jle-Illarense
JUIsL HAXO0XKACHUS HAIIPaBJICHUS CMELICHUS PABHOBECUS XMMUYECKON PEAKLIUU U aHAJIU3
(hakTOpOB, BIMSIIONIMX Ha CMEIIEHHE XMMHUYECKOI0 PABHOBECHUS

OKI1,
OK2

Pasnea 6. PactBopsl
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Tema 6.1. OCHOBHOE COJIepKaHHe OK1,
Ilousitue o pacrBopax Jlekuus OK2,

PactBopenue kak pu3nko-xuMu4eckuii mpoiecc. PactBopbl. CriocoObl IPUTOTOBIICHHS OK?7

pactBopoB. PacTBopuMocTs. MaccoBas 1011 pacTBOpEHHOTO BelecTBa. CMbICH IMOKa3aTess

[pEeAEIIbHO JOIYCTUMOM KOHLIEHTPALMU U €r0 UCII0JIb30BAHUE B OLIEHKE SKOJIOTNYECKON

0€30MaCHOCTH.

[IpaBuiia HKOJIOTMYECKHU 1EIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM JESATEIbHOCTH B

L[EJISIX COXPAHEHUS CBOETO 3/J0POBbS U OKPY’KAIOLIEH PUPOJHON CPE/Ibl; OIAaCHOCTh

BO3/ICHCTBUS HA )KUBbIE OPTAHU3MBbI ONPEECICHHBIX BELIECTB.

Pelienre npakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUI Ha PACTBOPHI, UCIIOJIH3YEMBIC B

OBITOBOM U MPOM3BOACTBEHHOM JEATEILHOCTH YEJIOBEKa
Tema 6.2. IIpodeccoHANIbHO-OPUEHTHPOBAHHOE COACPKAHUE OK1, OK2, OK4,
HUccaenoBanue IIpakTH4eckoe 3aHATHE OK7,IIK2.1,
CBOICTB pacTBOpPoB | «IIpurotoBiieHne pacTBOPOBY.

[IpuroroBneHue pacTBOPOB 3aJaHHOMN (MAaccoBOM, %) KOHIIEHTpALUH (C MPaKTHKO-

OpPUEHTHUPOBAHHBIMU BOIPOCAMH) U OIIPEAETICHUE CPEIbI BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB

Ananu3 cutyaruii no Teme: «Opranu3zanus pa3InyHbIX BUAOB ACSITENbHOCTU (TIpeIMeTHAS,

MUIpoBasi; TPyAOBas; I0O3HABATENIbHAS, UCCIIEOBATENbCKAS U IPOEKTHAS JESATEIbHOCTH;

XY105KECTBEHHO-TBOPUYECKAs; TPOYKTHBHAS IEATEIHHOCTh U IPYTHE) U OOIICHUS JeTel

AQHHET0 M JOUIKOJBHOIO BO3PACTay.

IIpo¢deccnonaibHO-OPHEHTHPOBAHHOE COJEePKaHUe (COJepKAHHE TPUKJIATHOTO MOIYJIs1)
Paznen 7. Xumus B ObITY M IPOM3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BeKa
Tema 7.1 Xumus B OcHOBHOeE coiep:KaHue OK1,
ObITY 1 CamocrosiTeibHass padora OK2,
Nnpou3BoAcTBeHHO  [HoBelimme nO0CTHKEHNs XUMUYECKON HAyKH U XMMUYECKOM TEXHOIOruu. Posib XumMnu B OK4,
NeATeJbHOCTH 00eCTIeYeHN N KOJIOTHUECKON, SJHEPreTUYECKON U MUIIEBOI 0€301MacHOCTH, Pa3BUTHU OK7
yesi0BeKa MenuIuHbL. [IpaBuia movcka u aHamM3a XUMUYECKOW HH(POPMAIIUN U3 pa3InIHbIX

VMCTOYHUKOB (Hay4YHasi U yueOHO-HAy4YHAas JIUTEepaTypa, CPeICTBA MAaCCOBOM MHGpOpMAIUH,

ceTb MHTEpHET)
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IIpakTH4yeckoe 3aHATHE

2 OK1,
[Tonck 1 aHamM3 KEHCOB O IPUMEHEHUH XUMHUUYECKHUX BEIIECTB U TEXHOJIOTHM C y4ETOM OK2,
Oyymiei mpohecCuoHaIbHON NeITEILHOCTH TI0 TeMaM: BaXKHEHIIINE CTPOUTEIHHBIC OK4,
MaTepuasbl, KOHCTPYKIIMOHHbBIE MaTEpUAJIbI, KPACKH, CTEKIIO, KEpaMHUKa, MaTepHalIbl IS OK7,
PIEKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTUJIbHBIE BOJIOKHA, UCTOYHUKHU YHEPTUHU, OPraHUYECKUE [1K2.2,
1 MUHEpaJIbHBIC yI0OpEHHUS, IEKAPCTBCHHBIE BEIIECTBA, OBITOBASI XUMMUSI. IK 3.1
AHanu3 cutryanuil o teme: «Co3ganre pa3BUBAIOIICH MPEAMETHO-TTPOCTPAHCTBEHHOM
Cpeabl UIsl OpTraHU3alliy PAa3IMYHBIX BHJIOB JEATEILHOCTH U OOIIECHUS IeTeH PAaHHETO
TOLIKOJIBHOT'O BO3PAcTa, B TOM YUCJIE ETEW C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI.
JlenoBas urpa no teme: «IlnanupoBaHue U NpoBeAEHHE 3aHATUSA C IETbMU PAHHETO U
TOIIKOJIBHOT'O BO3PACTay.
[IpencraBieHune pe3yJbTaToOB PEIICHHs KEHCOB B (hOpMe MUHU-IOKIIA/1a C IPE3CHTAINEH
IIpome:xxyTouHasi arTecTanus no gucuuiimue (AuddepeHuMpoBaHHbIN 3a4eT)
1
Bcero
72
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3. YcJ0Bus peaiu3aliiy NporpaMmsl 001eodpa3oBare/bHONH JUCHUILINHBI

3.1. TpeboBaHUSI K MUHMMAJIBLHOMY MATEPHAIbLHO-TEXHHYECKOMY 00ecredyeHUIo

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

O6opynoBanne  ydeOHOro  kaOuHeTra  (HArJsgHBIE  1MOcoOWs):  HAOOPHI
[IAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOAETH KPUCTAIMYECKUX PEIIETOK, KOJUICKIIUU
MPOCTHIX U CJIOKHBIX BEIIECTB W/WIH KOJJICKIIUU MOJIMMEPOB; KOJIJICKIUS TOPHBIX TOPOJT
U MUHEpayioB, Tabimia MeHaeneeBa, yueOHbie (GUiIbMbI, MUGPOBBIE 00pa30BaTEIbHBIC
pecypchl.

TexHnunyeckue cpeacTBa 00y4YeHHUs: KOMIIBIOTEP C yCTPOMCTBAMU BOCIIPOU3BEICHUS
3BYyKa, MPUHTEP, MYJIbTUMEINA-TIPOCKTOP C IKPAHOM, MYJIbTUMEIUMHAS JOCKA, YKa3Ka-
Ipe3eHTEP AJIs IPE3CHTALUM.

O6opynoBaHue J1a00paTopuu U pabouuX MECT TaOOpaTOPUU: MEH3YPKHU, MUITETKH -
KameJbHUIIbI, TEPMOMETPBI, MHUKPOCKOI, JIYIbI, MPEIMETHbIE U IOKPOBHBIE CTEKIIa,
IUIAHIIETHl IS KamelbHBIX —peakinuii, GuibTpoBaibHasi Oymara, MPOMBIBAJIKH,
CTEKJISIHHBIE TIPOOUPKHU, PE3NHOBBIE MPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTEKIISTHHBIC
MaJOYKH, ITATUBKI ISl MPOOUPOK; MEPHBIC IIUIHHAPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKHU
nenurtenbHble muuHapuaeckue (50-100 M), ctynku ¢ nectukom, papdopoBsie yalkwy,
MAHIETH, GUIBTPEl OyMakHBIE, BaTa, Mapjsd, YacOBBIC CTEKJIA, DJICKTPOIUIUTKH,
7ab0paToOpHbIE MITATUBBI, CIIUPTOBBIC TOPENKH, CIHYKH, TPUOOp sl TOTyYEHHUs Ta30B
(w1 mpoOupKa ¢ ra3o0TBOJHOM TPYyOKOi), Aepxarenu Iyisi TPOOUPOK, CKIISTHKM s
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 k0061 (25, 50, 100 u 200 mn), BoasiHas 6aHs (WM TEPMOCTAT),
CTEKJISIHHBIE TAJIOYKH; KOHWYECKHe KoyObl juisi TutpoBanus (50 u 100 wmu);
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.

23



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.
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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 MPOBEAEHUs MPAKTUYECKUX 3aHATUM U J1a00paTOPHBIX padOT, TECTUPOBAHMUS, &
TaKK€  BBIMOJHEHUS  OOyYalOMMHUCA  WUHJMBHUAYAJIbHBIX  3aJlaHUM, TPOEKTOB,
uccienoBanuii. Pe3ynbratel 0OydeHus ONpeAeisioT, YTO 00y4JaroIrecs A0HKHbI 3HATh,
NOHUMATh U IEMOHCTPUPOBATH I10 3aBEPIICHUN U3YUYEHUS JUCIUTUIMHBI.

Jns popmupoBaHusi, KOHTPOJIE U OLEHKH pPE3yJbTaTOB OCBOCHUS Yy4YEOHOMU
JTUCIUIUIMHBL UCIOJIb3YETCSl CHUCTEMa OIICHOYHBIX MEPOINPUATUN, TPEICTaBIIAIONIAs
co00l KOMITJIEKC YIEOHBIX MEPOINPHUATHH, COTIIACOBAHHBIX C pe3yJibTaTaMu OOyUYEHUS U
chopmymupoBadabix ¢ yuerom ®PI'OC COO (mpenMeTHble pe3yabTaThl IO JUCIUTIINHE)
u @I'OC CIIO.

Ne

OK/IK

Monyas/Pa3nen/Tema

PesyabraT 00yuenus

Tunbl oeHOYHBIX
MeponpUusI THIA

OcHOBHOE COACPIKAHUC

Pazgen 1. OcHOBEI
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.).

3.3agaHus 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.II.) 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
UX COEOUHEHNN B
COOTBETCTBHUU C
MOJI0KEHUEM
Ilepnonnueckoi cucreme.
3. IIpakTuko-
OPUEHTHUPOBAHHBIC
TEOpPETUUYECKHUE 3aaHus
Ha XapaKTepU3aInIo
XUMHUUYECKUX AJIEMEHTOB:
«Mertamudeckue /
HEMETaNIMYECKUE
CBOMCTBA,
ANEKTPOOTPULATENBHOCTD
U CPOJICTBO K AJIEKTPOHY
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 PEaKIIUU BEIIECTB;
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
"THUIbI 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 OIpeJeTICHUE
XUMHYECKOM aKTUBHOCTH
BCIIIECTB B 3aBHCHMOCTH
BHJa XUMHUYECKOU CBSI3U U
TUMA KPUCTATAYECKOMN
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
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MPOMBIIIJICHHOCTH.
2. JlaGopaTopHas
pabora: "Unentudukanus
OpraHUYECKUX
COCAUHEHHUHN OTACIbHBIX
KJaccoB"

5 Pa3znen 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHUE PA3JINYHBIX
TepMOJAMHAMHYecKHe | (PAKTOPOB HA PaBHOBecHe
3aKOHOMEPHOCTH H CKOPOCTh XMMHYECKHX
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 BIIUSIIOLIUX HA U3MEHEHHE
XapakTepu3oBaTh BIUSHUE | CKOPOCTH XUMUYECKOU
W3MEHEHHUs KOHLEeHTpauuu | peakuuu. [Ipaktuko-
BEIIECTB, PEAKIIUU CPEbl U | OPUECHTHUPOBAHHbBIC
TEMIIEPaTypbl HA CMEIICHUE | 3aJaHUs Ha IPUMEHEHHE
XMMHYECKOro paBHoBecus | mpunuumna Jle- [llatense
JUTSL HAXOXKIACHUSI
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
IIPUTOTOBJICHHE
OK 02 pacTBOpEI pacTBOpPOB.
2. IIpakTHKo-
OpUEHTUPOBAHHBIE
pacueTHbI€ 3aJlaHus Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOJTh3yEMBIEC B OBITOBOM
Y TIPOU3BOCTBEHHOMN
JIeSITEIIbHOCTH
4eJI0BEKa
6.2 OK 01 HccnenoBanue Hccnenosats pusnko- JlaGoparopHas pabota
OK 04 CBOWCTB pacTBOPOB XUMHYECKHE CBOHCTBA "ITpuroroBnenue
IIK 2.1 HCTHHHBIX 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
1IK 2.2
1IK 3.1.

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 N3MCHCHUA, JaTa U3MCHCHU, Ne CTpaHUIbl C UBMCHCHHUEM

BbILJIO

CTAJIO

OcHoBaHue:

IToanuce nuiia BHECIIErO0 U3BMEHEHUS
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