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1. OBILIAS XAPAKTEPUCTUKA IPUMEPHOM PABOYEN TPOI'PAMMBI
OBIIEOEPA3OBATEJBHON JUCIHUILIMHBI « XUMMUSI»

1.1. MecTo IMCUMIVIMHBI B CTPYKTYpe OCHOBHOH mpo@eccnoHaTbLHOM
o0pa3oBaTe/IbHOU MPOrPaMMBbl

O6uieoOpa3oBarenbHas AUCHUIUIMHA « XUMHUS U3ydaeTcsi Ha 0a30BOM ypOBHE B
o0ureo0pa3oBaTeNbHOM IMKJIE Y4E€OHOro IIJlJaHa OCHOBHOW Mpo¢hecCHOHAIbHOU
oOpa3oBaTelIbHOW MpPOrpaMMbl YKPYIHEHHBIX Tpynn crnenuanbHocted  15.02.19
CBapouyHO€ IpOU3BOJCTBO

TpynoeMKoCTh TUCIUTIIUHBI « XUMHUS» Ha 0a30BOM YPOBHE COCTaBisieT 72 daca,
U3 KOTOpPBIX 58 4YacoB— 0a30BbIM Moaynb (6 pasmaenoB) U 144acoB — IPUKIIATHOMN
Moaynb (7 paszzmen), BKIIOYAIOIIMKA MPaKTUKO-OPUEHTUPOBAHHOE COJEpKAHUE
KOHKPETHOI MpoQeccun UM CrennaibHOCTH.

[IpukiagHoit Moayiab BKIIOYAaeT oAWH pazaen. Pasmen 7 «Xumus B OBITY U
MIPOU3BOJICTBEHHOM  JESATENBHOCTHM  YEJNOBEKa»  peanu3yercss g BCEX
npodeccuii/cnenuanbHOCTe Ha MaTephalie KEMCOB, CBSI3aHHBIX C JKOJOTHYECKON
0€30MacHOCTBI0 U OIEHKOM TMOCJEACTBUNA OBITOBOM W  MPOU3BOJICTBEHHOM
NEeSATeNIbHOCTH, MO  OTpacisM  Oyaymed  npodecCHOHaNbHOW  JAEATEIbHOCTH
00 yJaromuxcsi.

Ilepyon  oOyueHus W pacOpeleleHue IO  CeMecTpaM  OIpeaesseT
oOpa3oBaTenbHasi OpPraHU3aIusl CaMOCTOSTEIbHO, C YYETOM JIOTUKH (DOPMHUPOBAHUS
MPEIMETHBIX  pe3yjbTaToB, OOmMMUX W  TPOodEecCHOHATBHBIX  KOMIIETEHIIUH,
MEXIPEIMETHBIX CBsI3ed C JPYrUMU JUCHUIUIMHAMHU 00I1e00pa30BaTeIbHOIO U
oO01enpod ecCUOHAILHOTO IIUKIIOB Y4€OHOT0 TIaHa.

1.2. llequ ¥ IUIaHUPYeMBbIe Pe3yJbTATbl OCBOCHUS TUCHUIIMHBI

1.2.1. Hean u 3a1a4m JUCUMIIJIMHBI

@opMHUPOBAHUE Y CTYIECHTOB NPEACTABICHUS O XUMHUYECKOM COCTABIIIOLIEH
€CTECTBEHHO-HAYYHON KApTHUHBI MHpPA KaK OCHOBBI MPUHSITUSL PEIICHUN B KU3HEHHBIX
Y MIPOU3BOJICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOIO MMOBEICHUS B MPUPOJTHOU CpeJIe.

3agaun JTUCHUILVINHBI:

1) copmupoBarh MNOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBIICHUM B OKPYXAIOUIEH Cpene, LEIOCTHOM HAYYHOW KapTHUHBI MHUpA,
B3aMMOCBS3U U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBJIATH (POPMYINIbI HEOPraHMYECKUX U OPraHUYECKHX
BEILIECTB, YPAaBHEHUSI XUMUYECKUX PEAKIUNA, OOBSACHITh UX CMBICI, UHTEPIIPETUPOBATH
PE3YIbTaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  TPOBEJACHUS  MPOCTEHININX  XUMHYECKHUX
HKCIEPUMEHTAIbHBIX ~ HCCIEJOBAaHMM C  COOJIOJEHHMEM MpaBWJI  0€301acHOro
oOpallleHHs C BEIIECTBAMU U JIAOOPATOPHBIM 000PYAOBAHUEM;



4) pa3BUTh YMEHHUS HCIIOJIb30BaTh WH(OPMAIIMI0O XMMHYECKOTO XapakTepa W3
Pa3JIMYHBIX HCTOYHUKOB,;

5) chopmupoBaTh yMEHUS POTHO3UPOBATH MOCIEACTBUSA CBOCH NIEATEILHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX ITPOIIECCOB;

6) chopMHUpOBaTh MOHUMAHHE 3HAYUMOCTHU JOCTHMXKEHHN XMMUYECKOW HAYKH U
TEXHOJIOTUH JJIsl PA3BUTHS COILIMATTLHON U MPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3yJbTaTbl OCBOEHHS 001e00pa30BaTeJIbHOM NUCHUIIMHBI B c0oTBeTcTBUU ¢ PI'OC CIIO n

Ha ocHoBe PIT'OC COO

Koa u Inanupyembie pe3yabTaThl 0CBOCHHS JHUCIUATIIMHbI
HAMMEHOBAHH
e

dopmupyeMbIx O6mue! Jucuunannapubie’

KOMIIeTeHIIMH

OK 01. B yacTH TPyI0BOro BOCHIMTAHHUS: - BJQJETh CHCTEMOM XMMHYECKHX 3HAaHWH, KOTOpas BKJIOYACT:
Bri6upats - TOTOBHOCTb K TPYyAy, OCO3HAHHE IIEHHOCTH | OCHOBOIOJIATAIONIME TMOHATHS (XHUMHUYECKHMA D3JIEMEHT, aTOM, JJIEKTPOHHAs
CII0COOBI MacTepcTBa, TPYAO0II00HE; o0oj04Ka aToma, s-, p-, d-3JIeKTpOHHBIE OPOMTAI aTOMOB, HOH, MOJIEKYJIa,
pellcHUs 3aa4 | - TOTOBHOCTh K  AKTHBHOM  JICATEIBHOCTH | BAJICHTHOCTH, JIEKTPOOTPUIATEIBLHOCTh, CTEMEHb OKHUCJICHUS, XHMHYECKast
npod)eCCHOHAT | TEXHOJIOTMYECKON M COIMAIbHOM HAMIPABICHHOCTH, | CBSI3b, MOJIb, MOJIIPHAs Macca, MOJIAPHBIH OOBEM, YIJCPOIHBIA CKEJET,
BHOM CIOCOOHOCTh ~MHHIIMUPOBATh, IUIAHUPOBATh U | GYHKIMOHAJbHAS TPYyIIa, PaguKaj, H30MEpHUs, H30MEpPhl, FOMOJOTrHYECKH i
JEATEILHOCTH | CAMOCTOSATENLHO BBITOJHATEH TAKYIO IEATEILHOCTD; | P, TOMOJIOIH, YIIE€BOAOPOIbI, KHCIOPOA- U a30TCOAEPKAIIME COCIUHECHUS,
IPUMEHUTENIBH | - HHTEPEC K pa3IMYHbIM cdepam | OMONOTUYECKH aKTHBHBIC BellecTBa (YTJICBOABI, XKHPbI, OCIKH), MOHOMEP,
0 K pa3jM4YHbIM | MPO(eCcCHOHALHOM JeATEIbHOCTH, NOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC  COCIUHCHUS,
KOHTEKCTaM OBjajieHHe  YHHBEPCAJIbHLIMM  Yy4eOHBIMM | KDHCTAJUIMYECKAsT pelieTKa, THUIbl XMMHUYECKUX peaKiuil (OKUCIUTEIbHO-

MO3HABATEJbHBIMH AeliCTBUAMMU:

a) 0a30BbIe JJOTHUYECKHE JeHCTBUA:

- CaMOCTOSATCILHO dbopMympoBath i
aKTyaJM3upoBaTh NPOOJEMY, paccMaTpHBaTh €€
BCECTOPOHHE;

- YCTaHABJMBATh CYIIECTBCHHBIH TPU3HAK WM
OCHOBaHHS i CpaBHEHUS, KiIaCCU(PUKAIMU H
0000111eH S,

- OmpeAens Th UeMH AesTEeIbHOCTH,
napameTpbl ¥ KPUTEPUH UX JTOCTHIKEHUS
- BBIABIISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B
paccMaTpHUBaEMBbIX SBJICHUSX;

3aJaBaTb

BOCCTaHOBUTEIbHBIE, 9K30-U HHAOTEPMUYECKUE, PEaKIMH MOHHOTO 0O0OMEHa),
pacTBOp, SJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOIUTHYECKAS U CCOIUALNs,
OKHUCJIMTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKOW PEAKIIMH, XUMUYECKOE
paBHOBECHE), TEOPUM M 3aKOHBl (TEOpHs XMUMHUYECKOI'O CTPOEHHUS
opranudeckux Bemects A.M. byriepoBa, Teopus 3JIEKTPOJUTHYECKON
quccouyanuu, nepuoandeckuid 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH S3BIK XUMHHM, (PAKTOIOTHYECKHE
CBEJIEHHs O CBOWCTBAaX, COCTAaBE, MOJYYEHUN U O€30MacCHOM HCIOJIb30BaHUU
BOKHEHIINX HEOPraHWYeCKUX M OpPraHUYeCKUX BELIeCTB B OBITY H
IIPAKTUYECKOM ESATEIBHOCTH YEJIOBEKa;

- YMETb BBIIBJATH XapaKTEPHbIE IIPU3HAKM W B3aUMOCBSA3b H3YYEHHBIX
MOHATUH, IPUMEHATH COOTBETCTBYIOIINE IIOHITHS IIPH ONUCAHUU CTPOCHUS U




- BHOCUTh KOPPEKTUBBI B  JEATEIbHOCTbD,
OIICHUBAaTh COOTBETCTBUE PE3YJbTATOB IIEJISIM,
OIICHUBATh PUCKH IMOCIIEICTBUHN J€ATCIIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUN
KU3HEHHBIX MPOOIIeM

0) 0a3oBble HccaeI0BaTeIbCKUE JeldCcTBHS:

- BJaJeTh HaBBIKAMHU Yy4eOHO-UCCIIEI0BATENIbCKOU
i MIPOEKTHOU JeSITELHOCTH, HaBBIKAaMH
paspereHus npodem;

- BBIBIISITH TMPUYUHHO-CIICICTBEHHBIE CBSI3U U
aKTyaJIM3UPOBaTh 3aJlauy, BbIABUTAaTh THUIIOTE3Y €€
penieHus, HaXOIUTh apryMeHThI ISt
JIOKA3aTelIbCTBA CBOUX YTBEPXKICHUMU, 3a]aBaTh
napameTpbl U KPUTEPHUH PELICHUS;

- aHAJIM3UPOBAThH IOJYyYEHHBIE B XOJ€ pEIICHUS
3a7a4u pe3ysbTaThl, KPUTHUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCIJIOBUSX;

- YMETh MEPEHOCUTH 3HAHUS B TMO3HABATEIBHYIO U
MPAKTUYECKYIO 00J1aCTH KUZHENCSITSIHHOCTH;

- yYMETh WHTErPUPOBATH 3HAHWS W3 Pa3HBIX
MpeIMETHBIX 00JIacTel;

- BBIABATaTb  HOBBIE  HJIEH,
OpUTHHAIbHBIE TTOAXO/IbI U PEIICHNUS,
- CIIOCOOHOCTh UX HCIIOJIE30BAHMS B
MO3HABATEJILHOU U COIMAJIbHOM MPAKTUKE

npeagaraTh

CBOMCTB HEOPraHMYECKUX U OPraHMYECKUX BELIECTB M UX IPEBPALLCHUM;

BBIABJIIATH B3anMOCBA3b XUMHUYCCKUX 3HAHUHU C IIOHATUAMUAU u
MIPEACTABIEHUAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMETH HCIIOJIB30BAaTh HanMMCEHOBaHUA XUMHYCCKUX COGI[I/IHGHI/Iﬁ
MEXIYHAPOJHOTO COK03a TEOPETHYECKOW M NPUKIAJAHOW XHUMHH U

TpUBHAJIbHBIE HA3BaHUS BaXXHEUIINX BEIIECTB (3TUJIEH, alleTUJICH, TJIMLIEPHH,
¢denon, ¢dopMmanbaerui, YKCyCcHas KHUCJIOTA, TJUIUH, YrapHbli ras,
YIJIEKHUCIIBIA a3, aMMHaK, ranieHasl U3BeCTb, HEralleHasi U3BeCTb, IUThEBas
cofla U APYTHX), COCTaBIATb (POPMYJIbI HEOPraHMUYECKHMX W OPraHMYECKHX

BEIIECTB, YPAaBHEHUS XUMHUYECKUX pEAKIHUA, OOBSICHATh HMX CMBICT
MOATBEPXKAATh XapaKkTepHbIe XUMHUYECKHE CBOMCTBaA BEIIIECTB
COOTBETCTBYIOIIMMHU IKCIEPUMEHTAMU M 3aMUCIMH YPaBHEHUM XUMUYECKUX
peakuuii;

- YMCThb YCTAaHABJIMBATH MPUHAOJICIKHOCTh HU3YUYCHHBIX HCOPraHHMYCCKHUX U
OPraHM4€CKMUX BCIICCTB K ONPCACIICHHBIM KjlaCcCaM U I'pylIiiam COCHHHGHHﬁ,
XapaKTEepU30BaTh MX COCTaB W BAKHEWIIIME CBOMCTBA; OMNpPEIENsITh BHUJbI
XUMUYECKUX CBsI3€l (KOBAJICHTHAsl, MOHHAsS, METaJUIM4ecKasi, BOJIOPOIHAs),
THUIIBI KPUCTAJUIMYCCKUX PCIICTOK BCIICCTB, KJIaCCI/I(I)I/IL[I/IPOBaTB XUMHUYCCKHUEC
peakiuy;

- chopmupoBaTh TNPEACTABICHHS: O XHUMHYECKOH  COCTaBISIONICH
eCTeCTBeHHOHay‘IHOfI KapTUHbBI MHUPpa, POJIH XUMHUHU B IMO3HAHUU SIBJICHU
npupoapl, B (OPMHUPOBAHMM MBIIIJIEHUS W KyJIbTypbl JINYHOCTH, €€
(GYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOAUMOM ISl pEeLIEHUs TPAKTHYECKUX
3aa4 U DKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHHSI K CBOEMY 3/10POBbIO U
IPUPOJIHOMN Cpee;

- yMEeThb MPOBOJMUTH PACUYETHl MO XUMHUYECKUM (GOpPMYJIaM U ypaBHEHUSM
XUMHYECKUX  PpeaKIuil ¢ HCHOIb30BaHMEM  (DU3MYECKUX  BEIUYMH,
XapaKTepU3YyIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasibHBIE YCIIOBHS) TIa30B, KOJMYECTBA BELIECTBA; HCIOJb30BATh
CUCTCMHBIC XHMHUYCCKHUEC 3HAHUA IJISA IPHUHATUA pCIHeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYallMAX, CBA3AHHLIX C BEHICCTBAMU U UX ITPUMCHCHUEM




OK 02.
Hcnons3oBath
COBPEMEHHBIE
cpencrTsa
MIOUCKa,
aHanm3a u
MHTEPIPETALUN
UHPOPMAIUH U
MH(pOpPMaLMOHH
b€ TEXHOJIOTUU
Ui
BBINOJTHEHUS
3ajga4
npogeccruoHan
BHOMU
JeATeIIbHOCTH

B o0s1acTMIEHHOCTH HAYYHOT0 MO3HAHMS:

- c(hopMHPOBAHHOCTh MHUPOBO33pPEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW TMPaKTHKH,
OCHOBAaHHOT'O Ha JIMaJIore KYJbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJINKYJTBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOMN
KYJIbTYpbl KaK CpPEICTBa B3aUMOJCHCTBUS MEXIY
JIIOJIbMU U TIO3HAHUS MUPA;

- OCO3HAaHME IEHHOCTH HAy4YHOH JeSTeIbHOCTH,

TOTOBHOCTh  OCYLIECTBIISITh ~ HPOEKTHYIO U
HCCIIEZI0BATEIbCKYIO NeSITEIbHOCTh
WHIWBHUIYyaJIbHO U B TPYIIIE;

OBiageHue  yHUBEPCAIbHBIMH  Y4eOHBIMHU

MO3HABATEJbHBIMHU /1€ CTBUSIMU:

B) padora ¢ nuHpopmanueii:

- BJaJIeTh HAaBBIKAMU TONMy4YeHHs WH(opManuu u3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBJISATh MOUCK, aHAJHN3, CHCTEMATU3aLUI0 U
WHTEPIpPETANIO HHHOPMAIIMH PAa3IMYHbIX BUJIOB U
(dbopM npeACTaBICHHUS;

- CO3[laBaThb TEKCThl B pPa3IMYHBIX (opmaTax c
y4eTOM Ha3HaueHus HWHQOpMaUUM U IEJIEBOU
ayouToOpuM, BbIOMpas ONTUMalbHYIO  (opmy
MPEACTaBICHUS U BU3yaIU3alliH;

- OLEHUBAaTh JIOCTOBEPHOCTb, JIETUTHMHOCTH
uHpopmauu, €€ COOTBETCTBHE IIPABOBBIM W
MOPaJIbHO-THYECKIM HOPMaM;

- HCIOJB30BaTh CpPEACTBa WH(POPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUW B PpEIICHUU
KOTHUTUBHBIX, KOMMYHUKATHBHBIX u
OpPraHM3allMOHHBIX  33/lad €  COOJIOJACHUEM
TpeOOBaHMIT SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH,

- yMeThb IUIAaHUPOBATh M  BBIMNOJHATh XUMHUYECKUH  OKCHEPUMEHT
(mpeBpalieHusi OpPraHWYECKUX BEIISCTB NPU HAarpeBaHWH, IOJYYCHHUE
ATUJIEHA U HU3YyUYEHUE €ro CBOMCTB, KaUE€CTBEHHbIE PEAKLUU Ha aJIbJErujbl,
Kpaxmaj, YKCYCHYIO KHCIOTYy; JeHaTypamusi O€lKOB MpU HarpeBaHUU,
[BETHbIE pEaKIMu OCJIKOB; TPOBOAUTH pPEAKIIUU HWOHHOTO OOMEHa,
OTPEENATh CPENY BOJIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMHU Ha CYIb(aT-,
KapOoHAT- W  XJIOPHUI-aHWOHBI, Ha  KATHOH AaMMOHHsS;,  peIIaTh
SKCIIepUMEHTaJbHbIE 3amaud no Temam "Mertamnsl" u "Hemertamnsl") B
COOTBETCTBHHM C TMPaBWJIAMU TEXHUKUM O€30MaCHOCTU MpU OOpaIIeHHH C
BEIIECTBAMU W JJAOOPATOPHBIM O0OPYIOBAaHUEM; MPEACTABISATh PE3yJIbTaThI
XUMHYECKOT0 IKCIIEpUMEHTa B (hOpME 3alliCH YPaBHEHUM COOTBETCTBYIOLIUX
peakiuii 1 HopMyJIMpOBaTh BHIBOJIBI HA OCHOBE dTUX PE3YJIbTATOB;

- YMETh aHAJM3UPOBATh XUMUYECKYIO HH()OPMAIHIO, TTOTYIaeMYI0 U3 Pa3HbIX
MCTOYHUKOB (CPEICTB MaccoBOM nHpopMannu, cetb UHTepHET U ApyTHE);

- BJIAJIETh OCHOBHBIMH METOJIAMH HAYYHOTO TIO3HAHUSA BEIIECTB U

XUMHUYECKUX  SIBICHUW  (HaOmoJeHwe,  W3MepeHHe,  OKCIEPHUMEHT,
MOJIEIMPOBaHKE);

- YyMeTh MPOBOJUTH PACUETHl MO XUMHUYECKHM (OpMyJaM H YpPaBHEHHSIM
XUMUYECKUX  pEaKIUil ¢ HUCHONb30BaHWEM  (DU3MYECKUX  BEJIUYUH,

XapaKTEPU3YIOIUX BEIIECTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCIIOBHS) Ta30B, KOJMYECTBAa BELIECTBA; HCIOJIb30BAThH
CHCTEMHBIE XUMHUYECKHE 3HAHUS ISl MPUHATHS PEIIeHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsX, CBS3aHHBIX C BEIIECTBAMHU M UX NMPUMEHEHHEM




TUTHCHBI, PECypCOCOCPEKECHHS, IPABOBBIX H
ATHYECKUX  HOPM, HOpPM  HH(OpMaIMOHHOM
0e30IMacHOCTH;

- BJIaACTh HaBbIKaMH PACIIO3HABaAHUA U 3T THI
uH(popMmauu, nHGoOpManOHHON 6€30MaCHOCTH
JIMYHOCTH,;

OK 04.
DddexTuBHO
B3aUMO/JICHCTBO
BaTh U
paboraTh B
KOJIJIEKTUBE U
KOMaHjie

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CAMOOIIPEEIIECHUIO;
-OBJIaJICHUE HaBBIKAMU yueOHo-
HCCIIEI0BATEIbCKOM, IPOCKTHOM M  COLUAIBHOU
JIeSITEIIbHOCTH;

OBinagenue YHHMBEPCATbHBIMH
KOMMYHHMKATHBHBIMH A1eHCTBUAMMU:

0) coBMecTHasl 1eSITeJIbHOCTh:

- TOHMMAaTb M HCHOJB30BATh IPEUMYILECTBA
KOMaH/IHOM U UHAMBUAYAIbHON paboOThI;

- NpPUHUMATh LM COBMECTHOM JESATEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUSA I10
€€ JOCTIDKEHHIO: COCTaBJISAThL TIIJIaH JICHCTBHI,
pacrnpenessaTh pojid ¢ y4eTOM MHEHHMM y4aCTHUKOB
00CYXIaTh pe3ybTaThl COBMECTHON pabOTHI;

- KOOpDAWHHUPOBATH U BBINOJHIATH PabOTy B
YCIIOBUSIX peanbHOrO, BUPTYaJIbHOTO u
KOMOMHUPOBAHHOT'O B3aUMO/ICH CTBU S,

- OCYLIECTBJIATH IO3UTHUBHOE CTPATErMYECKOE

MOBEJCHUE B PA3MYHBIX CHUTYalHSIX, MPOSBIATH
TBOPYECTBO U BOOOpaxKeHHe, ObITh HHUIIMATHBHBIM
OBjajieHHe YHUBEPCAIbHBIMHU PeryJsiTHBHbIMU
AefCTBUAMM:

') IpUHATHE ce0sl U APYTrUX JIKJeil:

- MPUHUMATh MOTHBBI M aPTYMEHTHI APYTHUX JIFOEH
MIPH aHAJIM3€E PE3YJIbTATOB JACATEIBHOCTH;

- MIpU3HaBaTh CBOE MPAaBO M MPaBO APYTUX JHOJEH

- yMeThb IUIAHMPOBAThb W  BBINOJHATH  XUMHUYECKUH  HKCHEPHUMEHT
(mpeBpalieHUs] OPraHUYEeCKHX BEIIECTB INPU HArpEeBaHUM, IOTYYCHHE
ATUJIEHA U HU3YYEHHE €ro CBOMCTB, KAUECTBEHHbIE PEAKLUU Ha aJIbJErUujibl,
KpaxMmajl, YKCYCHYIO KHCJIOTYy; JeHaTypanusi O€JIKOB IpuU HarpeBaHHH,
LBETHbIE pEaKUHUU OEJKOB; NPOBOAUTH PpEAKUMM HOHHOrO OOMEHa,
OTIpeNeNsATh CPeay BOIHBIX PAaCTBOPOB, KAYECTBEHHbBIE peakluu Ha cynbdat-,
KapOoHaT- M XJOPUI-aHHOHBI, Ha KATHOH AaMMOHHMsS;,  pelaTh
JKCIIEpUMEHTANIbHBIE 3a7auu 1mo TemMam "Metauibl" u "Hemertamnsl") B
COOTBETCTBUM C IpaBUJaMH TEXHHUKH O€30MacHOCTH MpU OOpalleHuu ¢
BEIIECTBAMU U J1abOpaTOpHBIM O00OpPYAOBAHUEM; MPEACTABIATH PE3YIbTAThI
XMUMHUYECKOT0 SKCIIEpUMEHTa B (popMe 3aIUCH ypaBHEHUIN COOTBETCTBYIOLIUX
peakuii 1 GopMyIUpPOBaTh BBHIBOBI HA OCHOBE 3THX PE3YJIbTAaTOB




Ha OLINOKH;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C
MO3ULIUH JPYrOro 4eIOBEKa;
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2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJILHOM

JANCIHUIIIMHBI « XUMUW S

2.1. O6beM JUCUMILIMHBI U BUABI Y4e0OHOIl padoThI

Bua yyeOHoOM padoThI

ba3oBblii ypoBeHb

TpynoeMKoCTb 72 yaca

Bcero 58 yacos
Jlexknnn 28 yacoB
[IpakTuueckue 3aHATHS 30 yacoB
CamocTtosTenbHbIe pa0OThI 14 yaco
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2.2. TemaTu4eckuii VIaH U CoAePKaHMe TUCHUILIMHBI

HaunmeHnoBanue Conep:xanue yueOHOro Marepuajia (0CHOBHOE U NPO(hecCHOHATBLHO-0PHMEHTHPOBAHHOE), 06 ®opmupyembie
. bEM YacoB
pa3iesioB U TeM JlabopaTopHble H MPAKTHYECKHE 3aHATHS, TPUKJIATHOH MO1YJIb KOMIeTEeHIIUH
1 2 3 4
OcHoBHOE coep:kaHKue 58
Pa3znen 1. OcHOBBI CTpPOEHMS BellecTBA 6
Tema 1.1. OcHoOBHOE co/iepKaHne 4 OK 01
Ctpoenne aTOMOB
XIMHIYECKHX Teoperuyeckoe o0yuenue 2
AJIEMEHTOB H y y
npuposa CoBpemenHass Mopenb CTpoeHuss atoma. CHMBOIMYECKHH S3bIK XUMHUU.XUMHUYECKUN DIIEMEHT.
XHMHIYECKOii DnexTpoHHas KoHurypauus aroma. Kmaccupukanus XUMHUYECKUX DIIEMEHTOB (S-, p-, d—?HeMeHTH).
CBSI3H BanentHeie = 31ekTpoHbl.  BasleHTHOCTB. DJIeKTpOHHAasT  NpUpoJa  XMMHUYECKOW  CBS3M. 2
DNEeKTPOOTPULIATENbHOCTh. BHJbI XUMUYECKOM CBs3M (KOBAJEGHTHAsl, HWOHHAs, METaJIMYEeCKas,
BOJIOPOJTHAS) U CITOCOOBI €€ 00pa3oBaHUs
IIpakTHyeckune 3aHATHA 2
Pemenue 3amaHuii Ha WCIOJIB30BAHME XWMHUYECKOW CHMBOJMKHM W Ha3BaHUW COCIUHEHHH TIO
HOMEHKJIAType MEXIYHapOJHOr0 COK3a TEOPETUYECKOM W MPUKIATHOM XUMUU U TPUBUAIBHBIX
Ha3BaHUU JUISI COCTABJICHUS XUMHUYECKUX (OPMYJ JABYXaTOMHBIX COEIUHEHUU (OKCHAOB, CYJIb(HUIOB,
TUAPUIOB U T.I1.) U JPYTUX HEOPTraHUUECKUX COCTUHEHUN OTIIEIIbHBIX KIaCCOB. 2
[IpakTnueckue 3a1aHus Ha YCTAaHOBJIEHUE CBSI3U MEXKJY CTPOCHHMEM aTOMOB XMMHUUYECKHX HJIEMEHTOB U
NEPUOJUYECKUM HM3MEHEHUEM CBOMCTB XMMHUYECKHX FJEMEHTOB M MX COCAUHEHUN B COOTBETCTBUM C
nosioxxeHuem llepruoanyueckoi CUCTEMBI.
Tema 1.2. OcHOBHOE co/iep:kaHue 2 OK 01
ITepuoanueckuii OK 02
3aKOH 1 TabIuIa IpakTHyeckne 3aHATUA 2
JA.N. Menneneesa
ITepuoanyeckas cucrema xuMuieckux sneMeHToB J[.M. MengeneeBa. ®u3nveckuii CMbICH 2
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[Tepuoamyeckoro 3akona [[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMH IIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKECHUEM
XUMHUYECKOro 31eMenTa B [lepuoanueckoil cuctreMe. MUpOBO33pEHUECKOE U HAYYHOE 3HAUCHHE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuossl [I.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKUX DJIEMEHTOB.

Pemenne mpakTHKO-OPUEH TUPOBAHHBIX TEOPETUUECKUX 3a/JaHUN Ha XapaKTEPU3AIUI0 XUMUYECKUX
aneMeHTOB «Merammyeckre / HeMeTalTMIeCKrue CBOWCTBA, DIIEKTPOOTPULIATEIHHOCTE XUMUIECKUX
AJIEMEHTOB B COOTBETCTBHUU C UX IJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B TIEPUOANYECKON CUCTEME
XUMHUUYeCKux 3yeMeHToB .. MenneneeBa»

Pa3znen 2. XuMu4ecKue peakuumn

Tema 2.1. Tumsl
XUMHUYECKUX
peakuui

OcHoBHOE conepxaHue

TeopeTuueckoe od0yueHue

Krnaccudukanus u TUTIBI XMMUYECKUX PEAKIUNA ¢ yIaCTHEM HEOpPraHM4ecKuX BemecTB. CocTaBieHne
YpaBHEHHI peakIuii COCTMHECHUS, Pa3JIOKEHHS, 3aMeIlleHUsI, OOMEHA, B T.4. pEaKIUi TOPECHHUSI,
OKHCJIEHH S -BOCCTAHOBJICHUSI.

VYpaBHeHUs1 OKHUCIIEHUA-BOCCTaHOBIIeHUA. CTeneHb okucieHus. OKUCIUTEIb U BOCCTAHOBUTE!Ib.
CocraBiieHME U YpaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIMI METO0M 3JIEKTPOHHOT O
Oananca. OKHCIMTETLHO-BOCCTAHOBUTENIBHBIC PEAKIIUU B IPUPO/IC, IPOU3BOICTBEHHBIX MPOI[ECCaX U
KU3HEACATEILHOCTH OPraHU3MOB

HpaKaneCKne 3aHATHUSHA

KomnuecrBenHusle oTHOLIEHN B XUMHUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHMM U PacdeThl IO
YPaBHEHMSAM XUMHUYECKHX peakuuii. Moip Kak equHHIa KoJM4decTBa BeniecTBa. MousipHas macca.
3aKOHbBI COXpaHEHMsI Macchl U SHEpruu. 3akoH ABorajapo. MossipHblii 00beM ra3oB. OTHOCUTEIbHAs
IUIOTHOCTb T'a30B. PacueTsl M0 ypaBHEHMSM XUMHMUYECKHX PEAKIMH C HUCIOJIb30BAHHEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Fa30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 2.2.
DJIEKTPOIUTHYECKA

OcHoBHOE coepxanue

Teoperudeckoe od0yuenue

OK 01
OK 04
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sI TMCCOLMAIMS U

Teopus snmekTponuTHUecKor nucconuanui. VOHbI. DIIEKTPONNTHI, HEANEKTPOJIUThI. Peakiinu HOHHOIO

HWOHHBIH 00MeH oomeHna. CocTaBieHHEe peaklUuii MOHHOIO OOMEHa MyTEeM COCTABJIICHUS HMX IOJHBIX M COKPAILICHHBIX 2

MOHHBIX YpaBHeHUU. KM CIOTHO-OCHOBHBIE peakuu. 3a/1aHHs HA COCTABJIEHUE NOHHBIX PEeaKIui
KonTposbHasn C

TPOEHUE BEIIECTBA U XUMUYECKHE pPeaKuu 2

padora 1
Pazgen 3. CrpoeHne 1 CBOHCTBA HEOPraHUYECKHUX BelllecTB 14
Tema 3.1. OcHoBHOE coepxaHne 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYpa H Teopernueckoe od0yueHue 2 TIK...
CTpOEHUE .
HEOPraHHUECKHX [Tpenmet Heopranuueckoi xumuu. Knaccudukarus HeopraHuueckux BemiecTs. [IpocTeie u ClIoKHbBIE

BeniectBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCHABI, TUAPOKCUIBI, KHUCIOTHI, COJIN). B3auMocBsI3b
Betiects HEOPraHUYECKUX BEIIECTB. ArperaTHble COCTOSTHUS BellecTBa. Kpucrannnueckue u amophHbIe

BellecTBa. TUIBI KPUCTAJUIMYECKUX PEUIETOK (ATOMHAs!, MOJIEKYJIipHasi, MOHHAs, METalInYecKasi). 2

3aBUCUMOCTb (PU3UUYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTANIMYECKON PEILIETKH. 3aBUCUMOCTb

XUMHUYECKON aKTUBHOCTHU BEIIECTB OT BUAa XUMUYECKOU CBSI3M M THIIA KPUCTALTHIECKON PEIIETKH.

[TprunHBl MHOT000pa3Hsl BELIECTB

IIpakTHyeckue 3aHATHS 2

HomenknaTypa HeopraHnuecKHX BEIIeCTB: Ha3BaHHUE BEIIECTBA UCXO/S U3 UX XUMUUYECKOU (hOPMYJIBI

WJIM COCTaBJIEHUE XUMHUYECKOM (OPMYITbI MCXO/IS U3 HA3BAHUS BEIIECTBA MO0 MEXYHAPOIHOM

(MIOITAK) nm TpuBHaIbHON HOMEHKJIATYPE.

PemeHre mpakTHUecKHX 3alaHUN MO Kiaccu(UKalMM, HOMEHKJIAType M XUMHYECKHM (opMylam

HEOPraHWYECKUX BEIIECTB Pa3IMUYHBIX KJAccOB (yrapHblii ras, yrieKuciblid ra3, aMMHAakK, TamieHas 2

M3BECTh, HETAIlIeHAs N3BECTh, MUTHEBAS COJA U JAPYTHX): HA3BIBATh U COCTABIISATH (POPMYIIBI XUMH YECKUX

BEIIECTB, ONPEACIIATh IPUHAUIEKHOCTD K KJIACCy.

Hcrounnku xummudeckoit nHpopmaiuu (CpecTs MacCoBor mHQpopmanuu, cetb MTHTEepHET U pyrue).

[Touck nudopmaluu 1Mo Ha3BaHMUAM, UJICHTH PUKATOPaM, CTPYKTYPHBIM (hopMysiam
Tema 3.2. ®uzuko-| OcHOBHOE coepKaAHHE 8 OK 01
XUMUYECKHUE OK 02

Teoperuueckoe o0yueHue 6
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CBOMCTBA Metamiel. O0mue (u3ndecKkue U XUMHUYECKHEe CBOicTBa MeTajiioB. CrocoObl monmydeHus. 3HauYeHue IIK...
HEOPraHWYECKUX  |METAJJIOB M HEMETAUIOB B NPHUPOAE M JKU3HEIACATEIbHOCTH YEJOBEKa M opraHu3MoB. Kopposus 2
BEIIECTB METAJIJIOB: BUJbl KOPPO3UH, CIIOCOOBI 3aIMThl METAJNIOB OT KOPPO3UH
Hemerammpl. OOmme ¢u3nueckue M XHMHYECKHE CBOHMCTBA HEMETAJUIOB. TUIHWYHBICE CBOMCTBA
HemetayuioB [V— VII rpynn. Knaccugukanus u HOMEHKIaTypa coelMHEeHn HeMeTaioB. KpyroBopoTsl 2
OMOTeHHBIX 3JIEMEHTOB B MIPUPOJIE
XuMH4ecKre CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIIEeCTB (OKCHIOB, THAPOKCHIOB, KUCIIOT,
coJieil 1 Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTBIX BEIIECTB, BOJOPOIHBIX COCIUHEHU, 2
BBICIIMX OKCHUJIOB U THIPOKCUIIOB
[IpakTHyeckune 3aHATHSA 2
CocraBiieHrEe ypaBHEHUN XMMHUYECKMX PEaKLUH C y4aCTUEM IIPOCTBIX M CIOXKHBIX HEOPraHMYECKHUX
BEILECTB: META/VIOB M HEMETA/JIOB; OKCHUJOB METAJUIOB, HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHWYECKUX KHUCJIOT, OCHOBAaHMH M aMQpOTEpPHBIX THUIPOKCHUIOB; HEOPraHMYECKUX COJIEH,
XapaKTEePHU3YIOUIMX UX CBOMCTBA. 2
Pemenune nmpakTHKO-OpPMEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHWK HA CBOMCTBA, COCTaB, MOJIYYEHHUE U
0e30I1acHOE HCIIONb30BAHME BAXKHEMIIMX HEOPraHMUYECKUX BELIECTB B OBITY M NPaKTUYECKOU
JESITEIbHOCTH Y€ENI0BEKa
KoHnTpoJubHas .
CBoiicTBa HECOPraHMYECKUX BEILIECTB 2
pabora 2
Paznen 4. CTpoeHHe U CBOIiCTBA OPraHNYeCKUX BelleCTB 22
Tema 4.1. OcHoBHOE coepxanne 4 OK 01
Knaccudukanms, IIK...
CTpOEHHUE H Teoperunueckoe od0yueHue 2
HOMCHKJIaTypa IlosiBeHue U pa3BUTHE OPraHUYECKON XUMHHM Kak Hayku. [IpenMer opranndeckoi xumuu. Mecro n
OpraHu9ecKknx 3HAYEHUE OPraHUYECKOM XUMHUK B CHCTEME €CTECTBEHHBIX HAYK.
BCIICCTB XUMHYECKOE CTPOCHHME KaK IMOPSAAOK COCIMHEHHs aTOMOB B MOJIEKYJIE COrJIACHO HMX BaJIEHTHOCTH. 2

OcHOBHBIE TIOJIOKEHUSI TEOPUH XMMHYECKOTO CTPOEHHUSI OpraHuueckux coenuHenuit A.M. Byrtneposa.
VrieponHbil CKelNeT OpPraHMYecKod MOJEKYJIbl. 3aBUCHMOCTh CBOWMCTB BEUIECTB OT XHWMHUYECKOTO
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cTpoeHusi Mojieky. 3omepust 1 u30Mephl.

[TonsiTne o d¢yHkuoHanbHOUW rpymnme. Pamukan. I[lpuHnunel kiaaccupuKaluu OpPraHUYECKUX
coemuHeHn. MexayHapoaHass HOMEHKJIATypa W NPUHIUIBI  HOMEHKJIATYPHl  OPraHUYECKUX
coenuuennii. [loHAaTHE 00 a30TCOmEpKAIMX COCTUHEHHSIX, OMOJIOTMYECKM AKTHUBHBIX BEIIECTBaX
(yrmeBomax, >kupax, Oenmkax ¥ JAp.), BBICOKOMOIEKYJSIPHBIX COEAMHEHHSX (MOHOMEp, TIOJIHUMED,
CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

HomenkiaTypa OpraHM4ecKMX COEAMHEHMHM OTIENbHBIX KJIACCOB (HACBHIIIEHHbIE, HEHACBIIIEHHbIE U
apOMaTUYECKUE YTJIEBOAOPOIbI, CIUPTHI, (EHOJBbI, allbAErubl, KETOHBI, KapOOHOBBIE KUCIOTHI U AP.)
CocraBneHne TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYJ OPraHMYECKUX BEIIECTB OTAEIbHBIX
KJIACCOB, HCIOJNB3YS HMX Ha3BaHUS MO CHCTEMAaTHYECKOW W TPUBHAIBLHOM HOMEHKJIAType (STHIIEH,
aneTuJieH, ThulepuH, ¢eHosn, GopMalbIeruja, yKCyCcHas KHUCIOTa, TIMIUH). Pacdersl mpocTteifmen
(bopMyJibl OpraHMYECKON MOJIEKYJIbI, UCXOS U3 JIEMEHTHOI0 cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COETUHEHUIN

OcHoBHOE coiepxaHne

14

Teoperuyeckoe o0yueHue

OU3NKO-XMMUYECKME CBOMCTBA OPraHMYECKMX COCIMHEHHH OTAENbHBIX KJIAcCOB (0COOEHHOCTU
KIIacCU(UKAIIMU U HOMEHKIIATYphl BHYTPH KJIacca; TOMOJOTHYECKUN psia U o0mIast opMyia; H30MepHs;
(du3nyuecKre CBOMCTBA; XMMUYECKUE CBOMCTBA; CIIOCOOBI OIYUEHUS):

— TpefeNbHbIe YIIeBOMOPOAbI (alKaHbl U LMKIOAJIKaHb). ['OpeHMEe MeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B MPOMBINIJICHHOCTH B OBbITY. CBOMCTBA IPUPOIHBIX YIIIEBOJOPOAOB, HAXOXKICHHE B
NPUPOJIE U IPUMEHEHHE AJIKAHOB;

— HemnpeAeNnbHbIe (aJKEHbI, aJKWHBI W ajKaJueHbl) M apOMaTHYECKHUE YIJIEBOMOPOAbl. [ opeHue
aleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTrO IJIAMEHH JIJISI CBAPKH U PE3KH METAJIJIOB

— KHUCIIOPOJICO/Iep)KAIlME COEAUHEHUS (CIUPTHI U (EHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, aJIbIETrU/Ibl
U KETOHBI, XUpPBbI, yriaeBoabl). [IpakTuueckoe NpUMEHEHUE OSTUJICHIVIMKONSA, IJIMLEpHHA, (eHoa.
[Ipumenenue ¢opmanbaeruia, aneTaabAeruia, YKCYyCHOM KHUCIOTB. Mpbula Kak COJMM  BBICIIUX
KapOOHOBBIX KHCIOT. MOIOIIME CBOMCTBA MbLIA

— a3oTcojepKaliue COeAMHEHHS (aMUHBI W aMHUHOKHUCIOTHL, Oenku). BbICOKOMONEKyIsSpHBIC

OK 01
OK 02
OK 04
IIK...
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COEIMHEHUs (CUHTETUYECKHE M OMOJOTrHYeCKU-aKTUBHBIE). MOHOMEp, MOoJIMMEp, CTPYKTYPHOE 3BEHO.
[TormMepu3anus 3THIIEHa KAK OCHOBHOE HAIIPaBJIEHUE €0 UCIIOIb30BAHNUS.
['eneTnyeckas CBsI3b MEXIY KJIacCaMH OPraHUYECKUX COCTMHEHUMN

IIpakTHyeckune 3aHATUA

CBolicTBa OpraHMYECKUX COCAUHEHUN OTAENbHBIX KJIAcCOB (TpUBHAIbHAS W MEXJIYHapOJHas
HOMEHKJIATypa, XMMHYECKUE CBOMCTBA, CIIOCOOBI TOJIydCHHS): MPEaeTbHbIC (aJIKaHbl U ITUKJIOATKAHBI),
HemnpenenbHbIe (AIKeHBI, AIKUHBI U aJKaJIUEeHbI) U apOMAaTHYECKUE YTIEBOAOPOIbI, CIIUPTHI U (PEHOJIBI,
KapOOHOBBIC  KHUCIOTBI M OQHPHIl, aJbAETHIBl M  KETOHBl, aMHUHBI W  aMHUHOKHCJIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs. 3aJaHus HAa COCTABJICHHE YPAaBHEHUN XHUMHYECKHUX PEAKIUU C
Y4aCTUEM OPraHMYECKHUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS

CocraBieHue cxeM peakuuid (B TOM UHCIE [0 HPEAJIOXKEHHBIM IeoYKaM MpeBpaleHHil),
XapaKTEepU3YIOIINX XUMUYECKHE CBOMCTBA OPraHMYECKHX COCIUHEHMH OTAEIbHBIX KJIACCOB, CIOCOOBI
UX TIOJyYEHUsS U Ha3BaHUE OPraHMYECKUX COEAMHEHUW [0 TPUBUAIBHOW WM MEXIYHapOIHOU
CHUCTEMaTU4YECKOI HOMEHKJIAType.
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUX 3aJaHUil HAa CBOWCTBA OPraHUYECKHX
COEIMHEHMM OTAEIIbHBIX KIACCOB

Tema 4.3. OcHoBHOe coepxanmne OK 01
3HaueHue u OK 02
IPHMEHEHNE Teopernueckoe o0yuenune OK 04
OpPraHuYecKuX . - 71 %
BEMECTB B Ponp opraHndeckoil XMMHWH B PEIICHHH MPOOJIEM SHEPreTHYecKoil O0e30MacHOCTH, B Pa3BUTHU
GLITOBOI I MEIULIMHBI, CO3/laHNN HOBBIX MAaTE€pHaJIOB, HOBBIX MCTOYHMKOB SHEPruu (ajIbTepHATUBHBIE HCTOUHUKH

[POM3BOICTBEHHO sHeprum). OnacHoCTh BO3/1€HCTBUS Ha )KUBbIE OPraHU3Mbl OPraHMYECKUX BEIIECTB OT/EIbHbIX KIACCOB

eSATebHOCTH (yriaeBomoponbl, CHUPTHI, (DEHOBI, XJIOPOPraHUYECKHE HPOM3BOJHBIC, ANbAETHIbl M Jp.), CMBICI

qeTOBEKA II0KAa3aTeNs NPeAesIbHO AOMYCTUMOM KOHIIEHTPAluu

Konrpoannas CtpyKTypa U CBOWCTBAa OPraHMYECKUX BELIECTB

padora 3 YKLY p

Paznen S. Kunernyeckne u TepMOANHAMUYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUS XMMHYECKUX PeaKIu i

CkopocThb OcHOBHOe coaepKkaHne OK 01
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XUMHUYECKUX Teoperudeckoe o0yueHue OK 02
peakiui. 1IK...
XUMHUECKOE CKOpOCTh peakiiM, €€ 3aBUCHUMOCTb OT Pa3IUYHbIX (DAKTOPOB: NMPHUPOABI PEAruPYIOLIMX BEIIECTB,
paBHOBECHE KOHLIEHTPALIH1 pearupyrommx BEILIECTB, TeMITepaTypbl u IJI0IAU peaKIHOHHON
noBepxHOCTH. T erIoBbIedPPEKThI XUMHUUECKUX PEeaKIHil. DK30-1 SHIO0TEPMUUECKHE, PEAKIINH.
O6patumocTh peakiuid. XUMHUYECKOE paBHOBECME M €ro CMEIICHHE IMOJA ACHCTBHEM pa3IMYHBIX
(bakTOpoB (KOHIIEHTpAILMs peareéHTOB UM IPOAYKTOB peakluy, JaBlIeHHUE, TEMIepaTypa) Il CO3AaHUs
ONTUMAJIBHBIX YCIOBUI IPOTEKAHUS XUMUYECKUX nporeccoB. [Ipunuun Jle [larense
IIpakTHYecKkue 3aHATUS OK 01
OK 02
PemieHne mpakTHKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHauu3 (AKTOPOB, BIUSIOLIMX HAa H3MEHEHHUE TIK...
CKOPOCTH XMMHYECKOI peakuuy, B T.4. C HO3ULUH IKOJIOTHYECKU 11e7eCO00Pa3HOro MOBEACHUS B ObITY
U TPYJOBOU AESITENBHOCTU B LEJSIX COXPAHEHUS CBOETO 3[0POBbs U OKPYKAIOLIEH IPUPOIHOMN CPEaBbI.
Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUMi Ha npuMmeHeHune npuHuuna Jle-llaTense s
HAXOXKJEHUSl HaIlpaBJCHUS CMEIICHUS pPABHOBECUS XUMHUYECKOW peakIuud U aHauu3 (akTopos,
BIIMSIIOIIMX HA CMELICHNE XUMUYECKOI'O PABHOBECHS
Pa3nea 6. PacTBOpbI
Tema 6.1. OcHoBHOE co/iepKaHne OK 01
[Tonsitue o OK 02
pacTBopax Teopernueckoe o0yuenune TIK...

PactBopenue kak ¢usuko-xumudeckuii mporecc. PactBopbl. CrocoObl MPUTOTOBJIEHUS PAaCTBOPOB.
PactBopumocTts. MaccoBass [fonst pactBopeHHOro BemiectBa. CMbIci IOKaszaTens IpeneabHO
JIOMTYCTUMOI KOHIIEHTPAIUH U €ro UCIOJIb30BaHUE B OL[EHKE IKOJIOTHYECKOIl 0€30MacHOCTH.

[IpaBuna 3KOJIOrMYECKH I1€TECO00Pa3HOTO MOBEACHUS B OBITY W TPYAOBOM AEATEIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOJHON CPEIbl; ONACHOCTh BO3JIEMCTBUS HA JKUBBIE
OpraHU3Mbl ONPENEICHHBIX BEIIECTB.

Perienne npakTUKO-OPHEHTHPOBAHHBIX PACUETHBIX 33JaHUI HA PACTBOPHI, UCIIOIb3yeMble B OBITOBON U
MIPOM3BOICTBEHHOM J1€ATEIbHOCTH YellOBEKa

HpaKaneCKne 3aHATUA

Pemenue npaktudeckux 3agad no teme «PactBopsl», «KoH1eHTpanus pacrBopos». [IpuMenenne
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MaTeMaTU4YeCKUX (pOopMyI BRIpaKaloIIMX KOHIIEHTpauu pacTBopoB U «I[IpaBumna kpecra (KOHBepTa
[Tupcona)»

IIpodeccuonaibHO-OPUEHTHPOBAHHOE COlep:KaHue (Coep:KaHUe MPUKJIATHOTO MOTYJIA) 14
Pasznen 7. Xumust B GbITY H IPOH3BOICTBEHHON eI TEILHOCTH YeI0BeKa 12 OK 01
OK 02

Xumus B OBITY B |OCHOBHOE COepPKAHME 12 OK 04
IIPOU3BOACTBEHHOMN
ACATEIbHOCTH Teopernueckoe od0yuenue 6
4eI0BeKa

Hogeiime gocTikeHnsl XMMUUECKOM HAyKH U XMMHUYECKON TexHoJIoruu. Pone xumuu B obecriedeHun

HKOJIOTUYECKON, SHEPreTUUECKON U MUIEBON 0€30IacHOCTH, Pa3BUTHUM MequLuHEL. [IpaBuiia noucka u 2

aHaJM3a XUMHUYECKOW HH(OpMaluMu U3 pa3IUYHbIX HCTOYHUKOB (Hay4yHass W y4yeOHO-HayuyHas

JUTEpaTypa, CpecTBa MaccoBoi HHpopManuu, cetb MIHTepHET)

IpakTHyeckne 3aHATUA 6

[Touck m aHamu3 KEWCOB O MPUMEHEHUU XUMHUYECKHX BEIIECTB M TEXHOJOTHH C ydeToM Oymymieit

npoecCHOHANBbHON  OEATENbHOCTH O TeMaM:  Ba)KHEWIIHMEe  CTPOMTENbHBIE  MaTepualsbl,

KOHCTPYKLMOHHBIE ~MaTepHalbl, Kpackd, CTEKJIO, KepaMHKa, MaTepuanbl Uil JJIEKTPOHUKH, 6

HaHOMAaTepuasbl, TEKCTUJIbHbIE BOJIOKHA, HCTOYHUKH DSHEPrUM, OPraHWYeCKHUe K MUHEpaJbHbIE

ynoOpeHus, TIeKapCTBEHHbIE BEIIECTBA, ObITOBASI XUMHUSI.

3amuTa:lIpeacrapnenue pe3yabTaToOB pelieHUs KeiicoB B popMe MUHU-TTOKIIA/Ia C Ipe3eHTaI el

IIpome:xxyTouHasi aTTecTanus 10 JMCHUILIHHE (3a4eT) 2

Bcero 72
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3. YCJIOBUS PEAJTU3ALIMUA IPOTPAMMBI OBLIEOBPA3OBATEJILHOM
TUCTUTIIAHBI

3.1. TpeOoBaHUsI K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecre4eHnI0

Jns peanuzanuy TpOrpaMMbl  JTUCUUILIUHBI JOJDKHBI OBITh MPEAYCMOTPEHBI
CJICYIONINE CHEIUATbHBIC MOMEIICHUs: y4eOHBIM KaOWHET XUMUU W/WIM y4eOHOMH
XUMHUYECKOM JIabopaTopuHu.

Oo6opynoBanue yuyeOHOro KaOuHera (HArJIsiAHbIe TMOCOOUA): HAOOPHI
[IAPOCTEPKHEBBIX ~ MOZEJEH  MOJIEKYJ, MOJEIU KPUCTAIMYECKHX  PELIETOK,
KOJUIEKITMM TIPOCTBIX U CJIOXHBIX BEUIECTB /WA KOJUICKITUU TOJUMEPOB; KOJUICKITHS
TOPHBIX MOPOJ M MHHEpasoB, Tabiuua MenjeneeBa, yueOHbIe (DUIbMBI, U(POBbIE
o0Opa3oBaTelbHbIE PECYPCHI.

Texnnueckue cpeacrsa  o0y4eHHMsl: KOMIIBIOTEp €  YCTpOMCTBaMH
BOCIIPOM3BEACHUS  3BYyKa, MPUHTEP, MYJIbTUMEAUA-NIPOEKTOP €  3KPAHOM,
MYyJIbTUMEIUNHAS TOCKA, YKa3Ka-Mpe3eHTEP JJIs MPE3CHTALIHM.

OoOopynoBanue sadoparopum M padoYMX MecT Ja0OPATOPUM: MEH3YPKH,
MUMETKU-KANeIbHULIBI, TEPMOMETPHI, MUKPOCKOII, JYIIbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, IJIAHIIETHI JJIs KaleJbHbIX peakuui, (puiabTpoBajibHas Oymara, MpOMBIBAJIKH,
CTEKJIIHHbIE TNPOOUPKH, PpE3WHOBbIE MpPOOKH, (OHAPUKH, HAOOpP PEaKTHUBOB,
CTEKJISTHHbIE MaJOYKH, IUTATUBbI JJIs NPOOMPOK; MEpPHBbIE UMIUHAPHI, BOPOHKHU
CTEKJISTHHbIE, BOPOHKHM JenuTenbHble nuauHapuueckue (50-100 wmut), crynku ¢
necTukoM, (apdopoBbie YalIKW, TUHIETH, GUIBTPHI OyMaKHbIE, Bara, Mapis,
4acoBBIE€ CTEKJIA, JJICKTPOIJIUTKH, JTAOOpPaTOpPHBIC INTATHUBBI, CIUPTOBBIE TOPENKH,
CIIUYKH, MPpUOOp IS TIONydeHHUsl Ta30B (WJIM MPOOHMpKa C Ta300TBOJHONU TPYyOKOit),
JepKaTenu AJid MPOOUPOK, CKISIHKU ISl XPaHEHHUs] PEaKTUBOB, Pa3AaTOUYHbIE JOTKH;
xuMmudeckue ctakanbl (50, 100 u 200 mut); MIMIAaTeNN; MUHLETHI; TUTEIbHBIC IIMUIIIIHI;
CEKYHJIOMepHI (TaliMephl), MepHbIe TTpodupku (Ha 10—20 mut) 1 MepHBIE KOJIOBI (25, 50,
100 u 200 mi), BomsiHast OGaHsl (WUIM TEPMOCTAT), CTEKJISTHHBIE MAJIOYKH; KOHUYECKUE
K0J10b1 U1t TUTpoBaHus (50 u 100 mu1); HHAMKATOPHBIE MOJIOCKHU IS onpeneneHus pH
Y CTAaHJAPTHAsI MHIWKATOPHAS IIKAJIA; YHUBEPCAIbHBIA HHAUKATOP; UANeTKH Ha 1, 10,
50 ma (mmm go3atopwbl Ha 1, 5 u 10 M), OrOpeTKH IJii TUTPOBAHUS, MEIUIIUHCKHUE
mmnpunbl Ha 100-150 mn, nabopaTopHble W/WiIM aHadUTHYEeCKue Bechl, pH-MeTpsl,
CYIIWJIbHBIN 1IKad, U Jp. 1abopaTopHOE 000PYIOBaAHHUE.

3.2. UapopmanmonHoe odecnevyeHne peajn3anu nporpamMmmbl

1. Jns peanuzanuu mporpamMMmbl OubOIuoTeuHbi (oHA 00pa3oBaTebHOMN
OpraHM3alMy JOJDKEH MMETh IeYaTHbIE W/WIU DJIEKTPOHHBIE 00pa30BaTENbHbBIE U
UH(OPMALIMOHHBIE ~ PECypChl,  PEKOMEHIOBaHHbIE  JJIA  HUCIHOJb30BaHUS B
00pa3oBaTeIbLHOM IPOLIECCE, HE CTaplle S5 JIeT C MOMEHTA U3AaHMUs.
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2. PexoMeHIyeMble MeYaTHBIC U3aHUS TI0 peau3aliuu 00Ie00pa3oBaTeIbH O
TUCITUTUIMHBI TIPEJCTABICHBI B METOAUYECKUX DPEKOMEHAAIUSAX TI0 OpraHu3aIuu
o0y4eHus.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOM TUCIIUILINHBI

KonTposns u orenka pe3yiabTaToB 00y4eHHS] OCYIIECTBISIETCS MpenoaaBaTesieM
B Ipolecce
TECTUPOBAHUSI, @ TAKXKE BBIMOJHEHUS OOYYArOUUMUCS WHAWBUIYAJIbHBIX 3a7aHUM,

MPOBENCHUSI TMPAKTHUYECKUX 3aHATUA W JTa0OpaTOpHBIX paboT,
MPOEKTOB, HCCIeAoBaHUN. Pe3ynbTaThl 00ydeHHUS OIpPEenemnstoT, 4To OO0ydaroIIrecs

NOJDKHBI  3HaTh, IIOHUMAThb MW JEMOHCTPUPOBATh [0 3aBEPIICHUH U3YYECHUS
JTUCIUTUTNHBIL.

Jnst popMupoBaHMs, KOHTPOJS M OLIEHKH PE3yJbTaTOB OCBOCHUS Yy4eOHOMU
JUCUUIUIMHBI MCIOJB3YETCS CHCTEMA OLICHOYHBIX MEPONPHUATHH, MPEACTABIIIONIAS
co00 KOMIUIEKC Yy4eOHBIX MEPONPUATUN, COTJIACOBAHHBIX C Pe3yJbTaTaMH O0Y4CHUS

u chopmymupoBanHbix ¢ yderom DI'OC COO (mpeameTHbie pe3yabTaThl IO

nucturrae) u @I'OC CIIO.

Ne | OK/TIK | Moayas/Pa3znen/Tema

PesyabTar 00yueHus

Tunnl oeHOYHBIX
MeponpHUATHH

I | OcHoBHOe coaepikanue

Pa3neia 1. OcHOBBI
CTPOEHHS BellecTBa

®opmy1upoBaTh
0a30BbIE€ MOHATHUSA U
32aKOHBI XUMHUH

1.1 |OK 01 CtpoeHue aToOMOB
XMUMHUYECKUX JIEMEHTOB
U IIPUPOJA XUMHAYECKOU

CBA3HU

CoCTaBIISITh XUMUYECKHE
(bopMyITBI COeTMHEHUH B
COOTBETCTBHUU CO
CTEIEHBIO OKHMCIICHUS
XUMHYECKUX DJIEMEHTOB,
HUCXOM U3 BaJEHTHOCTH U
ANEKTPOOTPHUIIATEILHOCTH

1. Tect «CtpoeHue aToMOB
XUMHYECKUX DJIEMCHTOB U
IIPUPOAA XUMUYECKON CBA3M.

2. 3amauu Ha cOCTaBJIEHUE
XUMUYECKUX POPMYJT
JIBYXaTOMHBIX COCTMHEHUMN
(oxcH10B, CyJIb(PHUIOB, THAPUIOB
U T.IL.).

3. 3amaHus Ha UCIIOJIH30BaHUE
XUMHYECKOU CUMBOJIMKU B
Ha3BaHUU COESIUHEHUH 110
HOMEHKJIaType MEXTYHaPOIHOI0
COH03a TEOPETUUYECKOU U
MPUKIAHON XUMUHU U
TPUBHUAIBHBIX HA3BAHUH 1T
COCTaBJICHHUS XUMHUYECKUX
dbopMyI IByXaTOMHBIX
COEMHEHUI (OKCHUIOB,
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTart 00y4enust

THunbl OEeHOYHBIX
MepONpUATHI

Cynb(UI0B, THAPHUIOB U T.I1.) U
JIPYTrUX HEOPraHUYECKUX
COEIMHEHUM OTIEIbHBIX KJIACCOB

1.2

OK 01
OK 02

[Tepronnueckuii 3aK0H U
tabauna J1.1.
MeHnneneeBa

XapaxkTepu3oBaTh
XMUMHUYECKHE DJIEMEHTHI B
COOTBETCTBHH C UX
IIOJIO’KEHUEM B
MIEPUOJUYECKON CUCTEME
XMUMMUYECKUX JIEMEHTOB
.. Menneneera

1. Tect «MeTananueckue /
HEMeTaJIJINYECKIE CBOMCTRA,
3JIEKTPOOTPUIIATETBLHOCTD U
CPOJCTBO K DJIEKTPOHY
XHUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX 3JIEKTPOHHBIM
CTPOCHHMEM U TOJIOKEHUEM B
MEPUOANYECKON CUCTEME
XUMHYEeCKuX 3nemeraTos .M.
Menpaeneeay.

2. IlpakTrueckue 3a1aHus HA
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOCHHEM aTOMOB XUMHUYECKHX
3JIEMEHTOB U MEPUOINYECKUM
W3MCHCHHUEM CBOMCTB
XHMHYECKUX DJIEMCHTOB U UX
COEIMHEHUM B COOTBETCTBHU C
nosoxkenuem llepuonnueckon
CHCTEME.

3. IlpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKHE 3a1aHUS HA
XapaKTePU3aLUI0 XUMUYECKIX
3JeMEHTOB: «MeTtaimueckue /
HEMETaJUINYECKIE CBOMCTRA,
ANEKTPOOTPULIATENBHOCTh U
CPOJICTBO K DJIEKTPOHY
XHUMHYCCKUX 3JIEMECHTOB B
COOTBETCTBHE C UX IJIEKTPOHHBIM
CTPOCHHMEM U TOJIO)KEHUEM B
MEPUOJIMYECKON CUCTEME
XHMHYECKUX DJIECMCHTOB

.. MenneneeBa»

Paznen 2. XuMmuueckue
peaknumn

Xapakrepu3oBarb THIIbI
XHUMHMYECKHX peaKuuii

KonTtpoabnas padora
«CTpoeHne BelecTBa U
XMMHYECKHe peakuum»

2.1

OK 01

Tunpl XUMHYECKHX

CocraBnsaTh peakuuu

1. 3agauu Ha coCTaBlIeHHUE
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THunbl OEeHOYHBIX

Ne [ OK/IIK | Moayas/Pa3nen/Tema | Pe3yabTar 00ydeHus .
MeponpusTHil
OK 04 peakuuin COCIMHEHUSI, PA3JI0KEHHUS, |YPABHEHHUM PEaKIUil:
oOMeHa, 3aMelleHHs, — COGIMHEHHUS, 3aM eIICHHS,
OKHCITUTENBHO- pas3noxeHusi, 0OMeHa;
BOCCTaHOBUTEIIbHBIE — OKHCITUTENILHO-
peaxiuu BOCCTaHOBUTENBHBIX PEAKIIHIA C
HCI0JIb30BaHUEM METO/1a
AJIEKTPOHHOTO OayaHca.
2.3amaun Ha pacyeT Macchl
BEIlIeCcTBA UM 00bEMa
ra3oB 110 U3BECTHOMY KOJINYECTBY
BEIIECTBA, MACCE U 00BEMY
OJTHOT'O U3 YYaCTBYIOIIUX B
peaKIiy BEIIeCTB; pacyEThl
Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIHH,
€CIIM OJTHO U3 BEIIECTB UMEET
npuMecu
2.2 DIIEKTPOJIU TUUECKAs CocraBisTh ypaBHEHUS 1. 3amanus Ha COCTaBJICHHE
JUCCOIMAIINS U MOHHBIN |XUMUYECKUX PEAKIIUU MOJIEKYJIIPHBIX U HOHHBIX
oOMeEH HOHHOT'0 OOMeEHa ¢ pEaKIuii ¢ ydacTHEeM KHCIIOT,
y4aCTUEM OCHOBAHMI U COJIEH,
HEOPTaHMYECKUX BEIIECTB |yCTAaHOBJICHUE H3MEHEHUS
KHUCIIOTHOCTHU CPEJIbI
2. JTabopaTopHas pabota "Tumsr
XUMHUYECKUX peakiuit”
3 Pazgen 3. Ctpoenne u |HMccaenoBarb crpoenue u | KonTposbHas pabora

CBOMCTBA
HEOPraHuYecKUuX
BeIIECTB

CBOMCTBA
HEOPraHuYecKUuX
BeIIECTB

«CBOJCTBa HEOPraHUYECKUX
BelIeCTB)
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTart 00y4enust

THunbl OEeHOYHBIX
MepONpUATHI

3.1

OK 01
I1K..

Knaccudukanms,
HOMEHKJIaTypa
CTPOCHHUE
HEOPraHUYCCKUX
BEILIECTB

KnaccuduiupoBath
HEOpraHUYECKUEe
BEIIIECTBA B COOTBETCTBUHU
C UX CTPOCHUEM

1. Tect «Homenknatypa u
Ha3BaHUE HEOPTraHUYECKUX
BEIIECTB MCXOS U3 UX
XUMHYECKO (popMyIIBl Win
COCTaBJICHHE XMMHYECKOU
(bOopMYITBI UCXO/IS U3 Ha3BAHUS
BEILIECTBA 10 MEXIYHAPOIHOU
WJIM TPUBHAIILHOMN
HOMCHKJIATYPEe».

2.3amaun Ha pacyeT MacCOBOM
JI0JTU (MacCChl) XUMHUYECKOT O
aneMeHTa (COeIMHEHNs) B
MoOJIEKYJIe (CMecH).

3. [IpakTueckue 3a1aHus mo
KJ1accu (pUKaIuy, HOMEHKJIAType U
XUMHYECKUM (hopMyJiaM
HEOPraHM4YECKUX BEIICCTB
Pa3IMYHbIX KJIACCOB.

4. IlpakTUueckue 3aaHus Ha
ONpeIeICHNE XUMUYECKOI
AKTUBHOCTH BEILECTB B
3aBUCHMOCTH BUJa XUMHYECKOH
CBSI3M M THUITA KPUCTAJITMIECKOM
pemeTKn

3.2

OK 01
OK 02
I1K...

DU3UKO-XUMHUYCCKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

YcranaBnmBaTh
3aBUCHUMOCTb (PU3UKO-
XUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOEHHUS ATOMOB U
MOJIEKYJI, @ TAKXKE TUTIA
KPUCTAJIITUYECKOU
peuieTku

1. Tect «OcobeHHocTH
XUMHYECKUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHHIA, aM(pOTEPHBIX
TUIPOKCUIIOB U COJIEI».

2. 3agaHus HA COCTABIICHUE
YpaBHEHUN XUMHYECKUX PEAKIIHI
C YYaCTUEM IIPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BELIECTB:
OKCHJIOB METAJIJIOB, HEMETAJLJIOB U
aM(pOTEpHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBAaHHUH ¥ aM(pOTEPHBIX
TUIPOKCUIOB, HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. [IpakTHKO-OpUEHTUPOBAHHbIE
TEOpEeTUYECKUE 3aJaHus Ha
CBOMCTBA U IOJYy4YECHUE
HEOPraHMYECKUX BEIIECTB
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THunbl OEeHOYHBIX

Ne [ OK/IIK | Moayas/Pa3nen/Tema | Pe3yabTar 00ydeHus .
MeponpHuATHH
3.3 |OK 01 Wnentupuxanus Hccnenosarts 1. IIpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX KaueCTBEHHbIE PEAKI[UU 3aJaHHs [10 COCTABJIEHHIO
OK 04 BEIIIECTB HEOPraHMYECKUX BEHIECTB |XUMHUYECKUX PEAKIUN C yHaCTHUEM
HEOpPraHWYECKUX BEUIECTB,
HCIOJIb3yEeMBbIX JUIS UX
UICHTH(UKALINH.
2.JIabopaTopHas pabora:
“Unentrdukamms
HEOPraHM4YeCKUX BEIIECTB”
4 Pa3znen 4. Ctpoenune u |UcciaenoBarh crpoenue u|KonrpoabHas padora
CBOICTBA cBoiicTBa oprannyeckux |[«CTpoeHue M CBONCTBA
OPraHu4ecKuX BeLeCTB OpPraHuYecKHX BellecTB)
BeIeCTB
4.1 [OKO01 Knaccuukanms, KnaccuduiupoBath 1. 3amanus Ha cOCTaBJIEHUE
IK... CTPOCHHE U OpraHUYECKHUE BEIIECTBA B [HA3BAaHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEIMHEHU 10 TPUBUAIBHON HIIN
OpPraHMYECKUX BEIIECTB |CTPOCHUEM MEXKTYHaPOTH O
CHUCTEMATHYECKON HOMEHKJIIATYpe.
2. 3afgaHus Ha COCTABIICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (opMyIT
OpPraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.
3. 3angauu Ha onpeaeIcHUe
npocTeneil opmyJibl
OpPraHUYECKON MOJICKYJIIbI, UCXOIS
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 [OK 01 CBoiicTBa oOprannyeckux | Y craHaBJIMBaTh 1. 3amaHus Ha COCTABJIECHUE
OK 02 COEIMHEHUI 3aBUCUMOCTH (PH3UKO- YpPaBHEHUN XUMUYECKUX PEaKInil
OK 04 XUMUYECKUX CBOMCTB C YyY4aCTHEM OPraHUYEeCKUX
IK... OpPraHMYECKUX BEIIECTB OT |BELIECTB HA OCHOBAHUU UX

CTPOCHHA MOJICKYJI

COCTaBa U CTPOCHUS.
2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEAKIUM,
WJUTIO CTPUPYIOIIIUX XUMUYECKUE
CBOMCTBA C yUETOM MEXaHHU3MOB
MPOTEKAaHMS JaHHBIX PEAKIIUN U
TE€HETUYECKOM CBSI3H
OpPraHUYECKUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. PacueTHEbIe 3a/1a4H 110
YPaBHEHHSIM PEAKIUN C yIaCTHEM
OpPraHUYECKUX BEIIECTB.
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THunbl OEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4enust .
MeponpHuATHH
4. JJabopaTopHas paboTta
“IIpeBpaiieHust OpraHUuYECKUX
BEILIECTB MPHU HarpeBaHuu"
4.3 |OK 01 Wnentu puxamnms Uccnenosartp 1.IIpakTUKO-OpHUEHTUPOBAHHBIE
OK 02 OpraHUYEeCKHX BEIIECTB, |KaUeCTBEHHBIE PEAKIIMN 3aJJaHUs 110 COCTaBJICHHUIO
OK 04 UX 3HA4YCHUE U OpPraHUYECKUX XMMHUYECKUX PEAKIUI C y4aCTUEM
IK... nprMeHeHHe B ObITOBOI |COeIMHEHUN OTAENbHBIX  (OpraHMYeCKHUX BEIIEeCTB, B T.4U.
Y TIPOU3BOJICTBEHHON KJIaCCOB UCMOJb3YEMBIX JJISl UX
JeSITEeIbHOCTU YE€II0BEKa uAeHTU(UKALNU B OBITY U
IPOMBIIIEHHOCTH.
2.JIaGopaTopHas pabora:
“UneHTrdUKAIISI OPraHUIECKUX
COEIMHEHUM OTAENIbHBIX KIaCCOB”
5 Pa3nea 5. XapakTepu3oBaThb
Kuneruveckue n BJIMSIHME PA3JIMYHBIX
TepMOAUHAMHYeCKHe |(akTopoB Ha
3aKOHOMEPHOCTH PaBHOBecHE M CKOPOCTh
NPOTEeKAHUS XHMHUYECKHX peakuuii
XHUMHMYECKHUX peaKiuii
5 |OKO01 CKOpOCTh XUMHUECKHX | XapaKTepH30BaTh [IpakTuKO-OprEeHTHPOBAHHBIE
OK 02 peakunii. XHMMYECKOE |BJIMSHHME KOHIICHTPALlUM  [TEOPETHUYECKHE 3aJaHUs Ha
[K... paBHOBecHE pearupyromux BeImecTB U |aHaiau3 (pakTOpOB, BIUSIOLIMX Ha
TeMIiepaTyphl Ha CKOPOCTh |U3MEHEHHE CKOPOCTH XUMUYECKON
XUMHUYECKUX PEaKIIHit peakiuu. [Ipaktuko-
XapaxkTepu3oBaTh OpPHEHTHPOBAHHBIC 33JaHUSI HA
BIIUSIHUE U3MEHEHUS npUMeHeHue npuHuuna Jle-
KOHIeHTpauuu Bemiects, |lllarense a1 HaxoXIeHUS
peaKuu Cpesl U HaIpaBJICHUS CMEIICHUS
TeMIlepaTyphl Ha paBHOBECUSI XMMHUUYECKOM peakiuu
CMeEIllEHNE XUMUYECKOr0 |1 aHaJIu3 GaKTOPOB, BIUSIOMUX
paBHOBECHS Ha CMELICHHE XUMUYECKOI0
paBHOBeCHUS
6 HccnenoBarn
Pasxen 6. PacTsophi HCTHHHBIEPACTBOPBI C
3alaHHbIMH
XapaKTepuCTHKAMH
6.1 |OKO01 [Tonsarue o pactBopax  (PaznuyaTe HCTHHHBIE 1. 3agaun Ha MPUTOTOBJICHUE
OK 02 pacTBOpBI pacTBOpOB.
IIK ... 2. ITpakTMKO-OpUEH TUPOBAHHBIE

PacCuCTHBIC 3a/laHUA HA
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THunbl OEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3yabrar 00y4enust .
MeponpHuATHH
JUCIIEPCHBIE CUCTEMBI,
UCTOJIb3yeMbIe B OBITOBOH H
MIPOU3BO/ICTBEHHOU J1€ATEIbHOCTH
YyeloBeKa
6.2 |OKO01 Uccnenosanue cBoiicte |MccnenoBars pusuko- JlabopaTtopHas pabora
OK 04 pacTBOpoOB XUMHYECKUE CBOKCTBA “IIpuroroBienue pacTBOPOB”
IIK ... HUCTUHHBIX paCTBOPOB
II | IIpodeccnoHaNIbHO-OPHEHTHPOBAHHOE CO/IepKaHue (CoAepKaHNe NPUKJIATHOTO MOTYJIs1)
7 Pa3znen 7. OuenuBaTh mocJieACTBUsS [3anmuTa Keiica (¢ yaerom
Xumus B ObITY U OBITOBOM 1 Oynymeii mpogeccnoHAIBHOM
MPOU3BOICTBEHHOM MPOU3BOICTBEHHOM JIeITeJIbHOCTH)
AeSITeJIbHOCTH AeSITeJIbHOCTH YeI0BeKa
YeJlI0BeKa ¢ MO3ULUM
IKOJIOTHYEeCKOM
0e30macHOCTH
OK 01 XuMmus B ObITY U OuenuBatp nociencteus  |Ketic (¢ yuerom Oyaymei
OK 02 MPOU3BOICTBEHHOU OBITOBOI U npodeccruoHanbHoM
OK 04 JIEATEIbHOCTH YEJIOBEKa |MPOU3BOACTBEHHOMN JeSITETbHOCTH )
IIK ... JIEATEIbHOCTH YeNOBeKa ¢ |B03MOKHbBIE TEMBI KEHCOB:

HO3ULIAN DKOJIOTMYECKON
0e30MacHOCTH

1. [Torenyenune kauMaTa u
BBICBOOOKICHIE Ta30BBIX
TUPATOB CO THA OKEaHa.

2. Bynymue matepuaisl 1151 aBUa-
, MAIlIMHO- U IPUOOPOCTPOECHUSL.

3. HoBbie MaTepuansl 1
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE

PACTUTENBHBIX IIPENapaToB

5. ®OHAbI OHEHOYHBIX CPEJACTB

2 cemecTp 00y4eHusi. DopMa NpoMeKYyTOYHOM aATTECTAIMU —

«An¢pPepeHup oBaHHbIN 3a49eT»

Bornpock! i1 noAroToBKM K 1P PepeHInpOBaHHOMY 3a4eTy MO MPEAMETY «XUMUD»

1. Oprannueckas XuMHs.
byrneposa

Teopus

CTpOCHHE

2. ITpupoaHble ICTOUHUKH YTIJIE€BOAOPOAOB
3. AnkaHbl

opraHnueckux BemecTB A.M.
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HenpenenbHbie yrieBOAOPO/IbIL.

Apensl

Cnouptel. @eHon

I'eneTnyeckasi CBSI3b OPraHUYECKUX COCAUHEHUIN
A ernael

. Kap6GoHoBbIe KHCITOTHI.

10 Crnoxxubie 2¢gupsbl. XKupbl

11.YraeBonsl

12.A30T0COn€EpAKAIINE OPrAHUYECKUE COCTUHEHUSI.
13.OcHOBHBIE TTOHITHS U 3aKOHBI XUMUU

14. IICXD u IICXD I 1 Menaeneena

15.Tunel XUMUYECKHUX CBSI3€U, KPUCTAIIMUECKUE PEIIETKU
16.Knaccudukamus XUuMAYECKUX PEaKITUM

17. T3]

18.I'maponus coneii. OBP

19.Knaccudukaius HEOpraHM4ECKUX BEIIECTB
20.MeTabl, OKCHbI

21.Cnioco0sI nomyueHus: MmeramioB. Kopposus

22 .Kucnotsl, ocHoBanus. Comnu

23.I'eneTnyeckas CBsI3b HECOPraHUYECKUX BEIIECTB
24 Pemienne pacuy€THBIX 3a1a4.

00N oLk

OneHKa WHIMBUAYAIbHBIX 00pa30BaTENbHBIX JIOCTUKEHUM IO pe3ysibTaram
MPOMEKYTOYHOM aTTECTAllUM IPOU3BOJAUTCA B COOTBETCTBUHM C YHHUBEPCAJTBLHOU
HIKAJIOM:

IMpouenr KauyecTBeHHas1 OlIeHKA MHIUBHUYAJIbHBIX
pe3yJIbTATUBHOCTH o0pa3oBaTeJIbHbIX J0CTHXKEHU I
(mpaBUWIBHBIX 0TBETOB) 0ay1 (oTMeTKA) BepOaIbLHBIN AHAJIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOpOIIO
70 ~79 3 YIOBJIETBOPUTEIIHHO
menee 70 2 HEYJOBJIECTBOPUTEIHHO

Kputepun orieHku:
— 90 = 100% (5 GamioB) mpucBanBaeTcsi 00y4aroOmEMyCs, €ClId OH TMOJHOCTHIO
BBITIOJTHWJT 33J]JaHue DK3aMEHAIIMOHHOTO OuiieTa: J1aj MpaBUJIbHBIE OTBETHI HA
BCE BOITPOCHI U PEIINII BCE 3a/1a4H;
— 80 + 89% (4 Oamna) mpucBauBaeTCsi OOydarOUIEMYCs, €CJIM OH TMOJHOCTBIO
BBITIOJIHATI OAHO TPAKTHYECKOE 3aJaHhe SK3aMEHAIlMOHHOTo Oujera W jJan
MPAaBWIbHBIA OTBET HA TEOPETUYECKUU BOIPOC, JMOO BBITIOJHUI JBa
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IIPAKTUYCCKUX 3aJaHus, HO HE CMOT IPaBUJILHO OTBETHTHh HA TCOPCTHUCCKHUI
BOTIPOC;

70 = 79 % (3 Oamna) mpucBawBaeTcs OOyJarOIIEMYCs, €CJIU OH IOJHOCTBIO
BBITIOJTHUIT OJTHO MPAKTHYECKOE 3a/IaHUE dK3aMEHAIIMOHHOTO OWIIeTa U JOITYCTHIT
CYIIECTBEHHbIE OIIMOKH MPU OTBETE HA TEOPETUUECKHUI BOMPOC;

menee 70% (2 Oama) mpucBamBaeTcsi 00ydarIIeMycsi, €Cld OH HE CMOr
BBITIOJTHUTH HU OJTHOTO MIPAKTUYECKOTO 3aJ]aHus SK3aMEHAIIMOHHOTO OueTa.
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6. AIATITAIIASI PABOYE# IPOTPAMMOBI J1JIS1 JIUIL C
OTPAHMYEHHBIMU BO3MOKHOCTSIMHU 3JIOPOBLSI (OB3)

AJlanTUpoBaHHAs IporpamMMa pa3padaThIBacTCs MPU HATUMYUU 3asBJICHUS CO CTOPOHBI
oOydaromierocst (poauTenen, 3aKOHHbBIX MPEJACTaBUTENCH) U METUIIMHCKUX MTOKa3aHHMI
(pexoMeHalUsIMU TICUXO0JIOT0-MEAUKO-TIeJarornueckol komuccuu). Jjiss nHBaIMA0B
ajanThUpoBaHHAs oOpa3zoBaTebHAs MporpaMma pa3padaThIBa€TCs B COOTBETCTBUM C
WHIMBUTyaJIbHON MPOrpaMMOi peaduIuTaIiu.
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