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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOI'PAMMBbBI
OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI «XUMUSI»

1.1. MecTO0 IMCHUIUVIMHBI B CTPYKTYpe OCHOBHOIl mpo¢ecCHOHATbHOI
00pa3oBaTe/IbHOI MPOrPAMMBI

OO61eo0pazoBaTenbHas AUCHUIUIMHA « XUMUSD» U3y4aeTcs Ha 0a30BOM ypOBHE B
oO1reoOpa3oBaTeIbHOM IIMKIJIE Y4YeOHOro TIUIaHa OCHOBHOM MpodeccHoHaNbHON
oOpa3oBaTeIbHOM MPOTrpaMMbl YKPYMHEHHBIX Tpynn crnenuaidbHocTed 11.02.17
Pa3paboTka 3MeKTPOHHBIX YCTPONCTB U CUCTEM

TpynoeMKOCTh TUCUMIUIMHBI « XUMHs» HAa 0A30BOM YPOBHE COCTaBIIsIET 72 4aca,
U3 KOTOpPBIX 58 yacoB— 0a3oBbI Momynb (6 pasmenoB) W 1l4yacoB — TPUKIAAHOU
Moayib (7 paszzgen), BKIIOYAIONMIUKA TPAKTUKO-OPUEHTUPOBAHHOE  COJEp>KaHUE
KOHKPETHOM npodeccuu Uiv CrenuaibHOCTH.

[IpuknagHoii MOIyNb BKIIOYAaeT OAuH pasfen. Pasmen 7 «Xumus B ObITY U
MPOU3BOJICTBEHHOM  JEATENbHOCTA  4YEJIOBEKa»  peanm3yercs ISl BCEX
npodeccuil/crenuaribHOCTe Ha MaTepuale KECOB, CBS3aHHBIX C HKOJOTUUYECKOM
0€30MacHOCThI0O M OLIGHKOM TMOCHEACTBUI  OBITOBOM U MPOU3BOJACTBEHHOMU
NEeATEIbHOCTH, MO0  OTpaciaM  Oyaymieil  npoecCHOHAIBHOW  AESTENbHOCTU
oOydJarommxcs.

[lepuog  oOyueHuss W  pacmpeieneHue MO  CEMECTpaM  OIpelesieT
oOpa3oBarenbHas OpraHU3alus CaMOCTOSITENIBHO, C yY4€TOM JIOTUKH (POpMUpOBaHUS
MPEAMETHBIX  pe3yJbTaTOB, OOMMX W  NpOo(EeCcCCHOHATBHBIX  KOMIICTCHIIUMH,
MEXIPEIMETHBIX CBSI3€ C JPYrMMH JUCHUIUIMHAMHU 00I1e00pa3oBaTeNbHOTO U
o01ienpodhecCHOHAIBLHOTO IUKJIOB YYEOHOTO TJ1aHa.

1.2. Ileqiu ¥ uIaHMpyeMble pe3yabTaThl 0CBOCHHUS JUCHMIIUHbBI

1.2.1. lean u 3aga4m JUCUUIJINHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEACTABICHUS O XUMUYECKOM COCTaBIIAIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPA KaK OCHOBBI MPUHATUS PEIICHUN B KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO OBEJEHHUS B IPUPOIHOM CpELIE.

3ajaum JUCUUIINHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAlOILIEH Cpele, LEJIOCTHOM HAyYHOW KapTUHBI MHUpa,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBISATH (OPMYJIbl HEOPTAaHUYECKUX W OPraHUYECKUX
BCII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIIPETUPOBATH
pE3yIAbTAaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  MPOBEACHHUS  MPOCTEUIINX  XUMHUYECKHUX
HKCIEPUMEHTANIbHBIX ~ MCCJIEAOBAHUNA €  COOJIOJIGHUEM TpaBUJI  OE€30MacHOro
oOpalleHus ¢ BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTh YMEHHS MCIOJIb30BaTh MH(MOpPMAIUI0O XMMHUYECKOIO XapakTepa u3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUSI POTHO3UPOBATH MOCIIEICTBHS CBOCH NEATEILHOCTH U
XUMHUYECKUX TPUPOHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh MOHMMAHKWE 3HAYMMOCTU JOCTHXKEHMM XMMHUYECKOW HAyKU U
TEXHOJIOTUM JJIsl pa3BUTHUS COIIMATIBHON U TPOU3BOICTBEHHOM cep.



1.2.2. Ili1anupyemMblie pe3yJabTaThl OCBOCHHS 0011e00pa3oBaTeIbHOM JUCHUIIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Koan ILnanupyeMsble pe3yibTaThl OCBOCHUS JUCHUIIIMHBI
HAUMEHOBaHU
e

dopMupyeMbIX O6ume! JMCHUIIHHAPHbIE?

KOMITeTEeH LU

OK 01. B yacTu TPyAOBOI0 BOCIIUTAHMSA: - BIAQJECTh CHCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas  BKJIIOYAET:

Bribupats - TOTOBHOCTb K TpPYIy, OCO3HAHUE IIEHHOCTU | OCHOBOIIOJIAralolUe MOHATHS (XMMHYECKHH 3JEMEHT, aToOM, 3JIEKTPOHHAas

CIOCOObI MacTepcTBa, TPY10JII00ueE; 000J104Ka aToma, s-, p-, d-2JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIIa,

pelleHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JAEATEIbHOCTHU | BAJIGHTHOCTb, 3JIEKTPOOTPULIATENbHOCTh, CTENEHb OKHUCIIECHUS, XMMHYECKas

npoeCcCHOHaN | TEXHOJOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O00bEM, YIJIEPOJHBIA CKEJeT,

BHOMU CHOCOOHOCTh MHUIMHMPOBATH, IJIAHUPOBATh M | (YHKUMOHANbHAS TpyNna, pagukai, U30MepHs, U30Mepbl, TOMOJIOTHYECKUN

JEATEIbHOCTH | CAMOCTOSITENIBHO BBIIOJIHATH TAKYIO ACATENBHOCTD; | PsAll, TOMOJIOTH, YTIIEBOAOPOABI, KUCIOPOA- U a30TCOAEpKAILIHNE COCANHEHUS,

IPUMEHUTEIBH | - MHTEpPEC K pa3IMYHbIM cepam | OMONOTMYECKH AKTUBHBbIE BelecTBa (YIJIEBOJbI, JKUPbI, OENKU), MOHOMED,

0 K pa3IM4HbIM | IPO(eCcCHOHAIBHON 1eATENbHOCTH, MIOJIUMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COCIWHEHHS,

KOHTEKCTaM OBjajeHHe  YHHBEPCAJIBHBIMM  Y4eOHBIMH | KpUCTAJUIMYECKAs pPELIeTKA, TUIbl XUMHYECKHUX PEaKIUH (OKUCIUTENBHO-
M03HABATEJbHbIMM 1HICTBUSIMH: BOCCTAaHOBUTENbHBIE, 3K30-U SHAOTEPMHUUECKUE, PEaKIIMM HOHHOTO 0OMEHa),
a) 0a30BbIe JIOTHYECKHE AeHCTBHSA: pPacTBOP, DJIEKTPOJIMUTHI, HEDJIEKTPOJIMTHI, SJICKTPOIUTUYECKAs AUCCOLMALINS,
- CaMOCTOSITENIEHO (dhopMynpoBaTh U | OKUCIIMTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEaKIMU, XUMAYECKOE

aKTyaJIM3HpoOBaTh NpPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIIECTBCHHBIH TNPU3HAK WU
OCHOBAHHUA JIA CpaBHCHI/ISI, KJ'IaCCI/I(i)I/IKaHI/II/I 158
00001IeHHS;

- OmpeaessTh LEMH JESTEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTUKCHUS,
- BBISIBJISITH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe'-II/IH B
paccMaTpUBAEMBbIX SBJICHHSX;

3a/1aBaTh

paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpUS XHUMHUYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. byrtiepoBa, Teopus 3IE€KTPOIUTHYECKOMN
Jucconuanuy, nepuoaudeckuil 3akon [[.J1. Menneneesa, 3ak0H COXpaHEHHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN S3BIK XMMHH, (PAKTOJIOTUUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJIyUEHUH U O€30M1acCHOM HCIIOJIb30BaHUH
BaXHEHIINX HEOPraHMYECKUX U OpPraHHYeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJIOBEKa;

- yMETb BBIABJIATH XapaKTepHblE NpPU3HAKU M B3aUMOCBS3b H3YYEHHBIX
MOHSITHH, TPUMEHATH COOTBETCTBYIOIINE MOHATHS IPU ONIMCAHUU CTPOEHUS U




- BHOCUTb KOPPEKTHBBI B  JICSTEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM,
OIICHUBATh PUCKHU MOCIEACTBUMN AEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeA0BaTEIbCKHE TeHCTBUS:

- BJIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
u MIPOEKTHOM JIeSITCILHOCTH, HaBEIKAMH
paspenieHus mpooem;

- BBIIBJISITh TPUYMHHO-CJIICJACTBEHHBIC CBSI3H U
aKTyaJIU3upOBaTh 3a/iady, BBIIBUTATh TUIOTE3Y €€
petieHus, HaXOJINTh apTyMEHTHI JUIS
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHUH, 3a/JaBaTh
napameTpbl U KpUTEPUU PEIICHNUS,

- AQHAJIIM3UPOBATH IOJYYCHHBIE B XOJE PEIICHUS
3a/1a4ud pe3yibTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMEThb NEPEHOCUTh 3HAHUS B MO3HABATEIIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- yYMETh HUHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MPEAMETHBIX 00J1acTeH;

- BBIABHTaTb  HOBBIE  HJCH,
OPUTHMHAJILHBIE TIOJIXOJIbI U PEIICHUS;
- CIMIOCOOHOCTh UX UCIOJIb30BAHUS B
ITO3HABATEJIBHON U COLUAIIbHOW MPAKTHKE

npeajiararb

CBOMCTB HCOPraHNM4YC€CKUX M OPraHMYCCKHUX BEIICCTB MU HX npeBpameHHfI;

BBIABJIATH B3aMMOCBA3b XHUMHUYCCKUX 3HAHUH C IIOHATUAMU u
MMpEaACTAaBICHUAMU JPYTUX €CTCCTBCHHOHAYYHBIX IMTPECAMETOB,

- YMCTb HCII0Jb30BaTh HauMMCHOBaHU XUMHUYCCKUX COG,Z[I/IHGHI/Iﬁ
MCXKAYHApOAHOro COro3a TeopeTquCKOﬁ u HpHKHaZ{HOﬁ XUMHUHU H

TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEILIECTB (ITUJICH, allETUJICH, TJIMLEPHUH,
denon, Qopmanpaerun, yKCycHas KUCJIOTa, TIJIMIMH, YrapHBIM ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, TailieHas U3BeCTh, HEeralleHas U3BEeCTb, TUThEBas
colla U JPYIHX), COCTaBIATh (OPMYJbl HEOPraHMYECKUX U OPTaHUUYECKUX
BEILIECTB, YPaBHEHUA XHMHUYECKHUX pEaKIUh, OOBACHITH UX CMBICI;
MOATBEPKIAThH XapaKTepHbIE XUMUYECKHE CBOICTBa BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3alUCSIMH YPAaBHEHHN XUMHYECKUX
peaKIuii;

- YMETh YCTAHABJIMBATh IMPUHAJJICKHOCTh HM3YUYCHHBIX HEOPTraHWYECKUX U
OpraHMYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM M TpyIIaM COCIUHEHUM,
XapaKkTEepU30BaTh WX COCTaB M BAXKHEWINME CBOWCTBA; OMPEAETSATH BHIIbI
XUMHUYECKUX CBSI3eH (KOBaJCHTHAas, MOHHAS, METa/IM4yecKas, BOJOPOIHAs),
THUITBI KPUCTAJUTMYECKUX PEIISTOK BEIIECTB; KIACCHPHUIIMPOBATH XHMHUCCKUC
peakuuu;

- chopmupoBaTh  MpEACTaBIEHUA: O XHUMHUYECKOW  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHPA, POJIM XHMHUHM B TO3HAHUU SBJICHHUU
npupoabl, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOU TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PEUICHHUS MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U
IIPUPOJHON Cpene;

- YMETh TPOBOJUTH PACUETHl MO XUMHUYECKUM (opMysiIaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIuid ¢  HCIOJIb30BaHMEM  (U3NYECKUX  BEIHYUH,
XapaKTepU3YIOIIMX BEIIECTBAa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0bemMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPHUHITHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM




OK 04.

D¢ dexTuBHO
B3alUMOJICHCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSATEIIBHOCTH U CaMOOIIPEIEIICHUIO;
-OBJIaJICHHE HaBBIKaMU yueOHo-
WCCIIEIOBATENIbCKOM, MPOEKTHOM U COLUMAJIbHOU
JESTEIIBHOCTH;

Osgianenue YHHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMH AeHICTBUAMM:

0) coBMecTHasl 1eSITeJIbHOCTD.

- IOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOW JEATEIIBHOCTH,
OpraHU30BBIBATh U KOOPAWHUPOBAThH JIEHUCTBHS IO
ee JOCTMKCHMIO: COCTaBJIATH IUIAH JEHCTBUH,
pacupeneaTh pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;

- KOODAMHUPOBaTb W BHINOJNHATH paboOTy B

YCIOBHUAX peanbHOro, BUPTYaJIbHOIO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLIECTBJISITH IMO3UTUBHOE CTPATETHMYECKOE

MOBEJICHUE B PA3JIUYHBIX CUTYAIUSAX, MPOSIBISITH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBjaseHue YHUBEPCAJILHBIMH PeryJassTHBHbBIMH
AEeCTBUAMMU:

') NPUHATHE ce0s1 M APYrUX JHo/Aeii:

- IPUHUMAaTh MOTUBBI U aPTYMEHTHI APYTHUX JIIOAeH
MIPU aHAJIN3E PE3YJIbTATOB JAEATEILHOCTH;

- IPU3HABATh CBOE MPABO U MpPaBO APYIHX JIIOAEH
Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIIMH JIPYTOTO YETIOBEKa,

- yMeTh IUIAaHUPOBaTh M  BBHIIOJHATH XMMUYECKHUH  OKCIEPUMEHT
(npeBpallleHnss OpPraHUYeCKUX BEIIECTB IIPU HArpeBaHUU, MOJyYCHUE
ATHJIEHA U M3YyYEHHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIMU Ha ajJbIETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JEHaTypanus OEIKOB NpH HarpeBaHuH,
[BETHBIE pPEaKIUH OCJIKOB, MPOBOJAUTh pEaKIUd HOHHOro oOMeHa,
OTIPE/ICIIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMK HA CYJIb(art-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA  KaTHOH AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Mertamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MacCHOCTH MpHU OOpalIeHUH C
BEIICCTBAMH U J1a0OPaTOPHBIM OOOPYIOBAHHEM; IPEACTABISATh PE3yIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTa B JOpME 3aMUCH yPaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIHTATOB




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJLHOM

JUCHUTIJIMHBI «XUMUSA»

2.1. O0beM TMCHUILVIMHBI U BUABI Y4eOHO# padoThl

Bun yuye6Hoii padoThI

ba3oBblil ypoBeHb

TpyroeMKoCTh 72 yaca

[To iany 58 yacos
Jleximu 28 yacoB
[IpakTHUecKue 3aHATUS 30 yacos
CamocrosTenbHbIC PAOOTHI 14 gyacon




2.2. TemaTu4yeCcKHi IJIAH M COAEPKAHUE TN CIIUTIIMHbBI

HanmenoBanme Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccCHOHAIBLHO-OPHEHTHPOBAHHOE), 06 dopmupyeMble
. beM 4acoB
pa3iesioB M TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY.Ib KOMIIeTeHIIU U
1 2 3 4
OcHoBHoOe cogepkaHue 58
Pasznes 1. OcHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue aToMOB
XAMMIECKIX Teopernueckoe odyueHnune 2
3JIEMEHTOB U _ _
npupona CoBpeMeHHass Mojenb CTpoeHuss aroMa. CHMBOJMYECKHW $3bIK XUMUU.XHMHUYECKHH 3IIEMEHT.
XHMI9ECKOii OnekTpoHHas KoH¢urypauus aroma. Knaccudukanus XMMHUECKHUX 3JIEMEHTOB (S-, P-, d-i)JIeMeHTI)I).
CBSI3H BanentHble  snekTpoHbl.  BaneHTHOCTb.  DNEKTpOHHass  NpPUPOJAa  XUMUYECKOM  CBS3H. 2
DNeKTpOOTPULIATEIFHOCTh. BuAbl XUMHYECKOW CBsi3M (KOBaJieHTHAs, HWOHHAs, METAJUIMYECKas,
BOJIOPO/IHAS) M CIIOCOOBI €e 00pa30BaHUs
IIpakTHyeckne 3aHATHA 2
Pemrenne 3amaHuii Ha HCHOJB30BaHUE XUMHUYECKONM CHMBOJMKM W Ha3BaHUW COEOUHEHUN IO
HOMEHKJIATypE€ MEXKIYHApPOJHOTO COI03a TEOPETHYECKONM M TPHUKIAJAHOW XUMUU W TPHUBUAIBHBIX
Ha3BaHWM ISl COCTABIICHUS XMUMHUYECKHX (OPMYIN JABYXaTOMHBIX COEIWHEHUH (OKCHUIOB, CyIb(UIIOB,
TUAPUJIOB U T.11.) U APYTHUX HEOPTaHUUECKUX COCAMHEHUH OT/IEIbHBIX KJIACCOB. 2
[IpakTHueckue 3aaHusl Ha YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEPUOINYECKIM HU3MEHEHHEM CBOMCTB XUMHUYECKHUX DJIEMEHTOB M UX COCIMHEHHH B COOTBETCTBHH C
nonoxenueM [lepuoanueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
[lepuoanueckuii OK 04
3aKOH U TaOIHIa IIpakTH4eckne 3aHATHA 2
J.. MenneneeBa
[Tepuoanueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @U3nueckuii CMbICI 2
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[Tepuonuueckoro 3akona J[.1. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOTO AieMeHTa B [lepronnueckoii cucreme. MUpoBO33peHUYECKOE M HAYYHOE 3HAYCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHX DJIEMEHTOB.

Perrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTePU3AIUI0 XUMUUECKIX
371eMeHTOB «MeTauTn4ecKue / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUIIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOCHHEM U MOJI0KEHUEM B IEPUOJUUECKOMN CUCTEME
XUMu4YecKux djemenToB .M. MenaeneeBay

Paznen 2. Xumnueckue peakuu

Tema 2.1. Tumsl
XUMHYECKAX
peakuuii

OcHoBHOE CoacpKaHue

TeopeaneCKoe oﬁyqenne

Kiaccudukanms v TUITBI XMMHUYECKUX PEAKIUi C ydaCTHEM HEeOpraHW4YecKuX BemecTB. CocTaBlICHHE
YpaBHEHUN peaKlUi COeIUHEHUS, PA3JI0KEHUsI, 3aMEIICHHs], OOMEHa, B T.4. PEaKINil TOPEHHUS,
OKHCJICHHS-BOCCTAHOBJICHHS.

VYpaBHeHUs OKHCIICHUsI-BOCCTaHOBIIEHUS. CTeneHb okucaeHusl. OKUCIUTETh U BOCCTAHOBUTEIb.
CocraBneHre U ypaBHUBAHNUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO
Oasanca. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH B IPUPOJIE, MPOU3BOICTBEHHBIX MPOIECCaxX U
KUA3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTH4eckne 3aHATHA

KonnuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO
YPAaBHEHUSIM XUMHUYECKMX peakuui. Moip Kak eIMHuIAa KOJIMYecTBa BeuniecTBa. MousipHas Macca.
3aKOHBI COXPAaHEHUs Macchl M 3HEpruu. 3akoH ABoraapo. MousspHblii 00beM razoB. OTHOCHUTENbHAS
IUIOTHOCTH Ta3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEAaKLUH C MCIOJB30BAaHHEM MAacchl, 00beMa
(HOpMaJibHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIleCTBA

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKA

OcHoBHOe coaep:xaHue

Teopernueckoe o0yuenue

OK 01
OK 04
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s JUCCOLIHALUS U

Teopus anexkTposuTUdeckon auccouranuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiuu MOHHOrO

WOHHBIA 0OMEH obmena. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBIEHHUS WX MOJHBIX M COKPAIICHHBIX 2
MOHHBIX YpaBHeHUN. KHCIOTHO-OCHOBHBIE peakiuy. 3aJaHusl HAa COCTABJIIEHUE HOHHBIX PEaKIuil
KonTpoibHasn
CrpoeHue BeliecTBa U XUMUYECKUE PEAKLIUU 2
padora 1
Paznea 3. CTpoeHue U CBOHCTBA HEOPTaAaHUYECKHX BellleCTB 14
Tema 3.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus,
HOMEHKIIATYDA 1 Teopernueckoe o0yueHue 2
CTpOCHHE .
HEOPrAHMYECKIIX [Ipenmer Heopranmueckoit xumuu. Kitaccudukanus HeopraHHUeCKUX BeniecTs. [IpocThie U CI0XKHbBIE
BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3anMocBs3b
Betects HEOPTraHMYECKUX BEUIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucrammnaeckue u amoppHbie
BellecTBa. TUIBI KPUCTALTUYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJIsIpHAs, MOHHAS, METAJJINYECKast). 2
3aBHCUMOCTD (PM3UYECKUX CBOICTB BEIIECTBA OT THUIA KPUCTATMYECKON PEIIETKH. 3aBUCUMOCTb
XUMHYECKON aKTUBHOCTHU BEIIECTB OT BU/Ia XMMHUUECKOMN CBSI3U U THIA KPUCTATTUYECKON PEIIETKH.
[IprurHBI MHOrOOOpa3us BEIECTB
IIpakTH4eckue 3aHATHSA 2
Homenknatypa HeopraHmuecKrx BEIIECTB: Ha3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HhOPMYIIbI
WJIA COCTABJIEHUE XUMHUYECKON (POPMYITBI HCXOIsl U3 Ha3BaHUs BEIIECTBA MO MEXKTyHAPOIHOM
(MIOITAK) mwin TpuBHaIbHOW HOMEHKJIATYpe.
Pemrenne mpakTHUeCKWX 3aJaHWi MO KJIACCH(HUKAIMK, HOMEHKJIAType M XUMHYECKHM (opmynam
HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJaccoB (yrapHbli Tra3, YIJIEKHCIBIM Ta3, aMMHaK, raiieHas 2
W3BECTh, HETallIeHasl U3BECTh, MUTHEBAS COJIA M IPYTUX): HA3bIBATh M COCTABIATH (DOPMYIIBI XMMHUUECKIX
BEIIECTB, ONPEACIATh IPUHAICKHOCTD K KIIaccy.
Hcrounmku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb HTEpHET 1 pyrue).
[Touck nHpOpMaIUK 1O HA3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyIam
Tema 3.2. ®usuko-| OcHOBHOE conep:kaHue 8 OK 01
XUMHYECKHE OK 04
Teopernueckoe o0yueHue 6
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CBOUCTBA Meramipl. O0mue Guznyeckne U XMMHUYECKHE CBOMCTBa MeTaiioB. CriocoObl TOJIydeHHs. 3HaYeHUE
HEOPraHW4YeCKUX  |METAJUIOB M HEMETaUIOB B IIPUPOAE U KU3HEIEATEIBHOCTH 4YeJIOBeKa W opraHu3moB. Kopposus 2
BELICCTB METAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3UHU
Hemeramnpl. OOmue ¢u3nueckue W XHMMHYECKHME CBOMCTBA HEMETalioB. THIHWYHBIE CBOMCTBa
HemetawioB [V— VII rpynn. Knaccudukanus u HOMeHKIIaTypa coelMHEeHUI HeMeTaioB. KpyroBopoTsl 2
OMOTEHHBIX IEMEHTOB B IIPUPOJIE
XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BEILECTB (OKCHJIOB, TMIPOKCUIOB, KHCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOIHBIX COCTUHEHU, 2
BBICIIX OKCHJIOB U TUAPOKCUIOB
IIpakTH4eckue 3aHATHSA 2
CocraBiieHHE YpPaBHEHMHM XMMHMYECKUX DPEAKLHUM C y4acTUEM IIPOCTBIX M CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJIOB, HEMETAIUIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHUCJIOT, OCHOBaHMH M aM(pOTEpPHBIX THAPOKCHUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEepU3YIOIINX UX CBOMCTBA. 2
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUNl Ha CBOMCTBA, COCTaB, IOJIYYECHHE U
0e30MacHOe UCIOJb30BAaHUE BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPaKTHYECKON
JESATEIbHOCTH YEJIOBEKA
KonTpouabnas .
CBolicTBa HEOPraHNYECKUX BELLECTB 2
pabora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 22
Tema 4.1. OcHoBHoOe coaepkaHue 4 OK 01
Knaccudukanus,
cTpoeHHe 1 Teoperuueckoe o0yueHue 2
HOMCHKIaTypa [losiBneHne n pa3BUTHE OPraHMYECKOW XMMHUHU KakK Hayku. [Ipeamer opranndeckoil xumMun. Mecto u
OprafHneCcKuX 3HaYEHUE OPTAaHMYECKOU XMMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCHICCTB XHWMHMYECKOE CTPOCHHE KaK MOPANOK COEAMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BAJEHTHOCTH. 2

OCHOBHbBIE TOJIOKEHUS TEOPUU XHMHUYECKOTO CTPOCHMsI OpraHuyeckux coequHeHuid A.M. bytneposa.
VYriepoaHblii CKENET OPraHUYEeCKOW MOJICKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
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CTpOeHHUs MoJeKyn. M3omepust 1 u30MepBbl.

[lonatue o ¢ysxkuuonansHOW rpynme. Panukan. IlpuHnumnel kimaccuUKauyd — OpraHUYECKHX
COeMHEHU. MexayHapoqHasi HOMEHKJIATypa M [PUHLMIBI HOMEHKJIATypbl OpPraHUYECKHUX
coenunenuil. Ilonsatue 00 azoTcoaepXkalMX COCAMHEHUSX, OWOJOTMYECKH AaKTHUBHBIX BEIIECTBaX
(yrmeBomax, Xupax, Oelkax U JIp.), BBICOKOMOJIEKYJSIPHBIX COEJUHEHHSIX (MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO)

HpaKaneCRne 3aHATHSA

HomeHnknarypa OpraHMYeCKMX COCIMHEHHH OTHAENBHBIX KIIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE WU
apOMaTHYECKHE YTIICBOJOPOJBI, CIUPTHI, (DEHOJIBI, aJIbJICTHIbI, KETOHBI, KAPOOHOBBIC KHCIOTHI U JIp.)
CocraBjieHHE TIOJIHBIX W COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHHMYECKHUX BEHIECTB OTICIBHBIX
KJIACCOB, HCIIOJIb3Ys WX HAa3BaHUS IO CHCTEMATHYECKOH W TPUBHAIBHOW HOMEHKJAType (ITHIICH,
alleTUIICH, TJIMLEpUH, (eHOJ, (opMalbACTH, YKCyCHas KHCIOTa, TIUIMH). Pacdersl mpocreiiieit
(hOopMyIIBI OPraHUIECKOM MOJICKYJTBI, HCXOJISI U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPTaHHYECKHUX
COCJIMHEHU I

OcHoBHOE CoAcpKaHue

14

TeopeaneCKoe oﬁyqenne

OU3NKO-XUMHUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH
KJ1accU(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKHUH ps v oO1as popmya; U3oMepus;
(u3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHHUS):

— MpenebHbIe YITIEBOAOPOAbl (aIKaHbl M IUKJIOAIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHHKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITYy. CBOHCTBA MPUPOIHBIX YIIIEBOJ0POIOB, HAXOXKAECHUE B
MIPUPOJIE U IPUMEHEHUE AIIKAHOB;

— HemnpenenbHble (IKEHBbl, AJIKUHbI M alKaJueHbl) M apoMaTHYeCKHe YrieBOJOpoJbl. l'opeHue
aleTUIIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIaMEHU JJI CBAPKHU U PE3KHA METAJUIOB

— KHUCIIOPOJICOAEpKAIINe COSAMHEHUS (CITUPTHI U (hEHOIIbI, KapOOHOBBIE KUCIOTHI M A(UPHI, aJTbICTHIbI
U KETOHBI, >KHUPBI, YriaeBoibl). [IpakTHyeckoe NPUMEHEHHE JTWUICHTIUKOJS, TIUIepuHa, (eHona.
[Ipumenenue Qopmanpaeruaa, ameranbAeTHAd, YKCYCHONM KHUCIOTHL. Mpblla Kak COJMM  BBICIIUX
KapOOHOBBIX KHCIIOT. MoOoIIHMe CBOWCTBA MbLIa

— azoTcojepXkallde CoeIuHEeHUs (aMMHBI M aMHUHOKHUCIOTHI, Oenku). BpicokoMonekymnsipHbie

OK 01
OK 04
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COEUHEHUS (CUHTETUYECKHE U OMOJOTMYEeCKH-aKTUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIeHa KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIOJIb30BAHUS.
I'enetnyeckas CBSI3b MEXKIY KJIacCaMH OPraHUYECKUX COCTMHEHUI

IIpakTnyeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEJMHEHUN OTAEIbHBIX KJIACCOB (TPUBHAIbHAS U MEXIYyHapOJHas
HOMEHKJIATYpa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYYCHHUS): TpeAeIbHbIC (AIKaHbl U LUKJIOAIKAHbI),
HenpeaeabHble (AIKEHbI, aJIKUHBI U aJIKaJJUeHbl) 1 apOMaTHYECKUE YIIIEBOAOPOAbI, CIUPTHI U (PEHOIBI,
KapOOHOBbIE  KHCIOTBI M 3(QUpPHI, aNbAETHIBl M  KETOHBl, AaMHHbBI M  aAMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS. 3aJaHusl Ha COCTaBICHUE YPaBHEHUN XMMMUYECKHX DPEAKLHH C
Y4aCTHEM OPraHMYECKUX BELIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUS

CocraBiieHne cxeM peakuuid (B TOM 4YHCIE€ MO0 MPEeAJIOKEHHBIM LENoYyKaM [peBpalleHuit),
XapaKTepU3yIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHUX COCTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOObBI
UX TOJY4YeHHUs WU Ha3BaHME OPraHMYECKUX COEJMHEHUN MO0 TPUBHAIBHOM MM MEXIYyHApPOIHOM
crucTeMaTUYecKoi HOMEHKIIaType.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKUX
COEIMHEHUI OT/IeNIbHBIX KJIaCCOB

Tema 4.3. OcHoBHOe coaep:xaHue OK 01
3HaueHue u OK 04
NpUMEHEHNE Teopernyeckoe o0yuenue

OpPTaHHYECKUX . .

BELIECT B Ponp oprannueckoii XUMUM B pEIIEHUU MPOOJIEM SHEPreTHUecKod Oe30MacHOCTH, B Pa3BUTUU

6HTOBOI>1 u MCIUIHUHBI, CO3AaHNN HOBBIX MATCPHUaAIOB, HOBBIX HCTOUYHHUKOB SHEPTHUU (aJ'H)TepHaTI/IBHI)Ie NUCTOYHHUKHN

HPOW3BOICTBEHHO sHeprum). OnacHOCTh BO3JICHCTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OTACIbHBIX KIIACCOB

eSTeIbHOCTH (yrmeBomoposl, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJHBIE, ANbAETHABI U Jp.), CMBICI

qeTOBEKA MOKa3aTesl MPeAeNbHO TOMYCTUMON KOHIIEHTPAIIUU

Konrpoannas C Typa ¥ CBOWCTBA OPTaHMYECKHUX BEIICCTB

padora 3 TPYKTYP p

Pazpnean S. Kunernueckue u TepMOIUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX peaKkuii

CkopocTh OcHoBHOe coaep:xaHue OK 01
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XUMUYECKHUX Teopernueckoe o0yueHue OK 04
peaKkIui.
XUMHUECKOE CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3jMyYHBIX (DAKTOPOB: MPUPOIBI PEArHPYIONIUX BEIIECTB,
paBHOBECHE KOHLEHTpALUU pearupyomumx BEIIIECTB, TEMIEPATypPhI u IO pEeaKMOHHON
nmoBepxHOCTU. TermnoBeied(h(HEKTHl XUMHUECKUX peaKIuid. IK30-U FHIOTCPMUICCKHUE, PEAKIUH.
OOpatumocTh peakuuidl. XHMHUYECKOE pPABHOBECHE U €ro CMEIICHHE IOJ JACHCTBUEM pa3IUYHbIX
(hakTOpoB (KOHIIEHTPAIUS PEAreHTOB WU MPOIYKTOB PEAKINH, JaBIICHUE, TEMIIEpATypa) U CO3aHUS
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUsI XUMHUUYECKUX npoueccoB. [Ipuniun Jle [latense
IIpakTH4eckne 3aHATHA OK 01
OK 04
Pemenne mpakTUKO-OPUCHTHPOBAHHBIX 3a/JlaHUi Ha aHaiau3 (AKTOPOB, BIMSIONIMX Ha H3MCHCHHE
CKOPOCTH XMMHUYECKON peaKkiuu, B T.4. C MO3HUIIUNA IKOJIOTUYECKH 11eJecO00pa3HOro MOBEACHUS B OBITY
Y TPYIOBOU JIEATEIIFHOCTH B IIEIIIX COXPAHEHUS CBOETO 3JI0POBhSI U OKPYKAIOIICH MTPUPOJTHOMN CpEIbl.
Pemenne mnpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUil Ha mnpuMeHeHue npuHiuna Jle-Illarense s
HaXOXCHUS HANpPABICHUS CMEIICHUS PAaBHOBECHS XUMHUYCCKOW peakIuu W aHaau3 (aKTOpOB,
BIUSIONIUX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Pa3neu 6. PactBopsI
Tema 6.1. OcHoBHoOe cojepkaHue OK 01
[Tonsarue o OK 04
pacTBopax Teopernueckoe o0yueHue

PactBopenue kak (usznko-xumudeckuil mponecc. PactBopbl. CrnocoObl NMPHUTOTOBJIEHUS PACTBOPOB.
PactBopumocTs. MaccoBass 701 pacTBOpeHHOro BemiectBa. (CMbICT MoOKazaTensl MPeAesibHO
JOMYCTUMON KOHLIEHTPALIMH U €0 UCIOJIb30BAHUE B OILIEHKE IKOJIOTHYECKOI 0€301MacHOCTH.

[IpaBmiia sKONOrMUYECKU 1€1€cOo00pa3HOro MOBEAEHUS B OBITY U TPYAOBOM AESITENBHOCTH B LEJSAX
COXPAHEHHUs CBOETO 3/I0POBbS U OKPYXKArOIleW NMPUPOJHON CPElbl; OMACHOCTh BO3ACHCTBHS HA JKUBBIC
OpPraHU3MBbI ONPE/IEIIEHHBIX BEIIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIOJIb3yeMbIE B OBITOBOW U
MIPOM3BOJICTBEHHON JIESTENLHOCTH YellIOBEKa

IIpakTH4yeckne 3aHATHA

Pemenne npakrnueckux 3amad no reme «PactBopbr», «KoHueHTpanus pactBopoB». IIpumenenue
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MaTeMaTH4ecKux (GopMyJl BhIpaxaroluX KOHIIEHTpaluu pacTBopoB U «lIpaBuina kpecra (KoHBEpTa
[Tupcona)»

IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue NPUKJIATHOTO MOLYJIsI) 14
Pa3nen 7. XuMusi B ObITY H IPOM3BOACTBEHHOI 1eATEJLHOCTH YeJ0BeKa 12 OK 01
OK 04

Xumus B ObITY U |OcHOBHO® co/iep:KaHue 12
MIPOU3BOACTBEHHOMN
JESATEIIBHOCTH Teoperuueckoe o0yueHue 6
YyeJioBeKa

Hogeiinie nocTukeHns XUMHUYECKOM HAYKU U XUMHYECKOW TeXHOoJoTuH. Posib Xxumuu B o0ecrieueHun

9KOJIOTHYECKOM, SJHEPreTUYECKOM 1 MUIEBOI 6€30MacHOCTH, pa3BUTUU MeAUIMHBI. [IpaBuia moucka u 5

aHaM3a XUMHYECKOW WH()OpPMAIMM W3 Ppa3IHMYHBIX HCTOYHUKOB (Hay4yHas W Yyd4eOHO-HaydHas

JIuTepaTypa, CpecTBa MaccoBoii nHpopmanuu, cetb HTepHeT)

IIpakTHYeckune 3aHATHA 6

Ilonck u aHanu3 KeicoB O MPUMEHEHWHM XMMHUYECKUX BELIECTB U TEXHOJIOTMH € ydeToM Oyayliei

npodeccHoHabHOM ~ JEATEIBbHOCTH MO  TeMaM:  BaKHEWIUME  CTPOUTENIbHbIE  MaTepHallbl,

KOHCTPYKLIMOHHBIE =~ MaTepualbl, KpacKH, CTEKJIO, KepaMHKa, MaTepuajabl Uil AJIEKTPOHMKH, 6

HAaHOMATEpHallbl, TEKCTWJIBHBIE BOJIOKHA, WCTOYHUKH DSHEPIHM, OPraHUYECKHME U MHUHEPAJIbHBIC

y100peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSL.

3amura:[IpencraBneHue pe3ynbTaToB peleHUs KeHcoB B (hopMe MUHU-I0KIaa ¢ Ipe3eHTaluen

IIpomexyTouHas aTrecTanys Mo AUCHUILINHE (3a4eT) 2

Bcero 72
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3. YCJIOBUS PEAJIU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJILHOM
JUCHUILIAHBI

3.1. TpebGoBannsi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY
odecneyeHn 1o

Jns peanuzauuu OporpaMMbl JAUCHUIUIUHBI JOJKHBI OBITH MPETyCMOTPEHBI
CIEeyIOIINEe CHEIUAbHbIC TOMEIICHNUS: Y4eOHBI KaOWHET XUMHUHU H/HIN y4yeOHOH
XUMUYECKOH JTab0paToOpHH.

O0opynoBanne yuyeOHOro kaOuHera (HALJSAHbIE TOCOOMS): HAOOPHI
IIAPOCTEPKHEBBIX ~ MOJIEIEH  MOJIEKYJ, MOJIETM KPUCTAJUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTHIX U CJIOXKHBIX BEIIECTB W/MIIM KOJUIEKIIMU TOJIMMEPOB; KOJUICKIIUS
TOPHBIX TOPOJ M MHUHEpaioB, Tabnuna MeHneneeBa, yueOHbIe (QUiIbMbI, HU(POBBIC
00pazoBaTebHbIE PECYPCHI.

Texuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  YCTPOWCTBaMH
BOCIIPOMU3BEJEHUSI  3BYKa, NPHHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-MPE3EHTEP sl IPE3CHTALIHIA.

O6opynoBanmne jaGoparopum W padO4YUX MeCT Ja0OpPaTOPHU: MEH3YPKH,
MUTNETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYMbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, MJIAHIIETHI 711 KaledbHbIX peakiuil, GuiabTpoBaibHas Oymara, MpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE NPOOKH, (OHAPUKK, HAOOP PEaKTHUBOB,
CTEKJISTHHBIE MaJOYKH, IUTATUBBI JJIi TPOOUPOK; MEPHbIC UUIUHIPHI, BOPOHKU
CTEKJISTHHBIE, BOPOHKHU JAenuTenbHbie MuuHApudeckue (50-100 wmut), cTynmku c
nectTukoM, (ap@opoBbie YallKd, TUHIETH, GUIBTPHl OyMakHble, BaTa, Mapiid,
YaCOBBIE CTEKJIA, DJIEKTPOIUIMTKH, JTA0OpATOPHbBIE INTATHBBI, CIIUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp ISl MOMYYEHUs ra3oB (WM MPOOMpKa C Tra300TBOJHON TPYOKOi),
JepKaTenu Il MpOOUPOK, CKIISIHKU JJIS XpaHEHUs PEaKTUBOB, Pa3IaTOUYHbIE JIOTKH,
xumuueckue crakadsl (50, 100 u 200 mi1); mmaTenu; MUHLETHI; TUTEIbHBIC IIUTIIIHI;
CEeKYyHJIOMepHI (TaiiMepsl), MepHbie pooupku (Ha 10—20 mi1) U MepHbIe KoJiowI (25, 50,
100 u 200 mn), BoasiHast OaHsl (MM TEPMOCTAT), CTEKJISIHHBIC MAIOYKW; KOHUYECKUE
K0J10b1 115t TUTpoBaHus (50 u 100 mut); MHIUKATOPHBIE TIOJIOCKHU ISt onpenenenus pH
Y CTaHJAapTHAs MHJIUKATOpPHAs IIKaJla; YHUBEPCAIbHBIM MHAUKATOP; NUNeTku Ha 1, 10,
50 mn (umu gosatopel Ha 1, 5 u 10 M), GropeTKH IJIsi TUTPOBAHUS, MEIUITMHCKHE
mmpuikl Ha 100-150 M7, maGopaTopHble W/WIM aHATWTUYECKHE Bechl, pH-meTphl,
CYHIIWJIBHBIN 1mIKad, u Jip. T1abopaTopHOE 000pYI0BAHHUE.

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

1. Jlma peanuzamuu mnporpamMmbl  OuOIMOTEYHBIM (OHI 00pa3zoBaTeIbHON
OpraHu3alMK JOJDKEH WMETh TeYaTHBbIC W/UIU DJIEKTPOHHBIE 00pa3oBaTEbHBIC U
uH()OPMAITMOHHBIE  PECypChl,  PEKOMEHJOBAaHHBIE  JUISI  HWCIIOJIL30BaHHUS B
o0pa3oBaTebHOM Ipoliecce, He cTapie 5 JeT ¢ MOMEHTA U3/IaHusl.
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2. PexomeHTyeMble MeYaTHbIC W3aHMS [0 peallu3aliui 00Ie00pa3oBaTeIbHON
JUCHUIUTMHBL TPEICTABICHBl B METOAMYECKUX PEKOMEHIANMAX [0 OpraHu3alvu
oOyJeHwUs.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KOHTpOJ'IB N OICHKA PE3YyJIbTATOB o6yquH>1 OCYHICCTBILCTCA IPLIIOAaBaTCICM

B IMpOLECCE TMPOBEACHUS NPAKTHUYECKUX 3aHATUA U Ja0OpaTOpPHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIIOJTHEHUS OOYyYalOIMMUCA WHIWBHUAYaJbHBIX 3aJaHuM,
IIPOEKTOB, HCCIeAOBaHMN. Pe3ynbrarbl 0OyueHUs OmpeAesnstoT, 4To OOydaroluecs
JOJDKHBI 3HAaTh, IIOHMMaTb M JEMOHCTPUPOBATH IO 3aBEPIICHUHU HW3YYCHHUS
JUACLUIUIVHBL.

st popMupoBaHUsl, KOHTPOJS M OILIEHKH Pe3yJbTaTOB OCBOCHHS Y4eOHOM
JUCIHUIUIAHBI WCIIOJB3YETCS CHUCTEMA OLICHOYHBIX MEPOIPHUITUH, NPEICTABISIOMIAS
c000M KOMIUJIEKC YYEOHBIX MEPOIMPUATUM, COTJIACOBAHHBIX C pe3yJibTaTaMu OOy4deHUS
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeaMmeTHblEe pPe3yabTaThl IO

nucuumunae) u GI'OC CIIO.

Tunbl 01leHOYHBIX
Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabraT 00yuenust .
MeponpuATHI
I OcHOBHOe coiep:KaHue
1 ®opMyIHpOBaTH
Pa3nes 1. OcHoBbI PMyHP
0a30Bble NOHATHA U
CTPOeHUs BellecTBa
3aKOHbI XUMHHU
1.1 |OK 01 CrtpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHune atomoB

XUMHYECKHUX HJIEMEHTOB
Y IPUPOJa XUMHYECKOU
CBS3U

(hopMyIBl COeTUHEHUH B
COOTBETCTBHH CO
CTCTICHBIO OKHCIICHUS
XUMHYECKHUX IJIEMEHTOB,
MCXOJS U3 BAJICHTHOCTH U
AMEKTPOOTPHUIATEEHOCTH

XHMUYECKHX DJIEMSCHTOB U
MIPUPOJIa XUMUYECKOHN CBA3U.

2. 3a1a4n Ha COCTaBJICHHE
XUMHYECKHUX HOopMYIT
JIBYXaTOMHBIX COE€UHEHUN
(okcu0B, Cynb(PUAOB, TUIPHUIOB
U T.IL.).

3. 3amaHus Ha UCIOJIbL30BaHUE
XHMUYECKOM CUMBOJIMKH U
Ha3BaHWUM COEIMHEHHNH 110
HOMEHKJIATyp€e MEKTyHapOHOTO
COI03a TEOPETUYECKON U
MPUKIIATHON XUMUHU U
TPUBUAIIbHBIX Ha3BAHUM TSI
COCTaBJICHUS XUMUYCCKHX
(hopmyn TByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
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OK/IIK

Monyas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

Cynb(pHIOB, THIPUIOB U T.II.) U
JIPYrUX HEOPTaHUYECKUX
COCIMHEHUH OTACIBHBIX KJIaCCOB

1.2

OK 01
OK 04

Ilepuoauueckuii 3aK0H U
tabmuma J[.U.
Menpeneena

XapakTepu3oBaTh
XHUMHYCCKHUE JICMEHTEHI B
COOTBETCTBUH C UX
MOJIOKEHHEM B
MEepUOINYECKOI cucreme
XHMHYECKHUX 3JICMEHTOB
J.1. MenneneeBa

1. Tect «Merammueckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYECKUX IJIEMEHTOB B
COOTBETCTBUE C UX AJICKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
IIEPUOINYECKON CUCTEME
XUMHUYECKUX 3jiemeHToB J[. 1.
MemnieneeBay.

2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOAUYECKUM
M3MEHEHUEM CBOMCTB
XHMHYECKHUX JIEMEHTOB Ml UX
COEJIMHEHUI B COOTBETCTBUM C
nonoxxenneM [lepuoanueckon
CHUCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKUE 3aJaHusl Ha
XapaKTEepU3aLUI0 XUMHYECKUX
3JeMEHTOB: «MeTtamndeckue /
HEMETaJNIMYECKHE CBOMCTBA,
3JIEKTPOOTPHUIIATEIHFHOCTD U
CPOJICTBO K AJIEKTPOHY
XAMHYECKHUX JJICMEHTOB B
COOTBETCTBHE C MX IJICKTPOHHBIM
CTPOEHUEM U TMOJIOKEHHUEM B
IIEPUOANYECKON CUCTEME
XUMHYECKUX AJIEMEHTOB

.. MenneneeBay

Pasznea 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKIui

KonTtpoabsnas padora
«CTpoeHue BenecTsa u
XMMHYeCcKHe PeaKkium»

2.1

OK 01

THumel XUMHUYECKUX

CocraBisATh peakuuu

1. 3agaun Ha cocraBieHNE

20




Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusATHI
OK 04 peakiuit COCIMHEHMUS, PA3JIOKEHUS, | yPABHEHUN PEAKIIUA:
oOMeHa, 3aMeleHHS, — COeIMHEHMSI, 3aMEIICHUS,
OKHCIIUTEIbHO- pa3ioxeHus, o0OMeHa;
BOCCTAHOBUTEJIbHBIE — OKUCJIUTENbHO-
peaxkuuu BOCCTaHOBUTEJIbHBIX PEaKIUii ¢
UCIIOJIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OaJiaHca.
2. 3agaun Ha pacyeT MaccChl
BEIIEeCTBA WM 00bEMaA
ra30B [0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WiIH 00bEMY
OJTHOT'O U3 YYaCTBYIOILUX B
pEaKLMU BEIIeCTB; pacuéThl
Macchl (00bEéMa, KOJIMYECTBA
BEILIECTBA) IPOAYKTOB PEAKIINY,
€CIT OJHO M3 BEIECTB UMEET
IpUMECH
2.2 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHUS 1. 3ajaHus Ha cOCTaBJIEHUE
JVICCOIIMALIUS M MOHHBIA |XMMUYECKUX PEaKIiH MOJICKYJISIPHBIX 1 HOHHBIX
oOMeH HMOHHOI'0 0OMEHa C peakuuii ¢ yyacTueM KUCJoT,
y4JacTueM OCHOBAHHUU U coJiel,
HEOPraHUYECKUX BEUIECTB |YCTAHOBJIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEbl
2. JIaboparopHas pabota "Tursl
XUMUYECKUX peakuui"
3 Pa3nen 3. Ctpoenue u |McciaenoBars crpoenue u|Konrpoabnas padora

CBOMCTBa
HEOPraHUYeCcKHX
BeIIeCTB

CBOMCTBA
HEOPraHU4YeCKHX
BeIleCTB

«CBOJCTBa HEOPraHMYECKHUX
BellecTB»
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OK/IK

Monyas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUYECKHX
BEIIECTB

Knaccudunuposars
HEOPTraHNYEeCKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOPMYIIbI TN
COCTaBJICHHE XUMUYECKON
(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEILECTBA I10 MEXIYHAPOAHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
110JIA (MacChl) XUMHYECKOTO
3J71eMeHTa (COeTUHEHHUS ) B
MoJieKyIie (cMecH).

3. [IpakTryeckue 3a1aHust MO
KJIacCcU(pUKallMu, HOMEHKIIAType U
XUMHYECKHM (hopmynam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
oTpeeNieHue XUMUYECKOM
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BU/Ia XMUMHUECKOMH
CBSI3M U TUTA KPUCTAJUINYECKOM
pemeTKu

3.2

OK 01
OK 04

Du3NKO-XUMHYECKHE
CBOMCTBaA
HeopFaHI/I‘-ISCKI/IX
BEIICCTB

YcraHaBauBaTh
3aBUCHUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, @ TAK)Ke TUIIa
KPUCTAJTNYECKOM
peueTKu

1. Tect «Ocobennoctu
XUMHUYECKHUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEaKIUN
C Y4aCTHEM IIPOCTBIX U CJIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
THIPOKCHUI0B, HEOPTaHUYECKUX
coJIeH, XapaKTEPU3YIOLINX UX
CBOWCTBA U CIIOCOOBI MOTYYECHHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOMCTBA U ITOJIyYEHHUE
HEOpPraHMYECKUX BEIIECTB
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusATHI
3.3 |OK 01 Wnentuduxamms Hccnenosath 1. IIpakTHKO-OPUEHTUPOBAHHBIE
OK 04 HEOPraHUYECKHUX Ka4eCTBCHHBIC PEAKIMM  |3aaHMs 10 COCTaBJICHUIO
BEIIIECTB HEOPraHNYECKUX BEUIECTB |XMMHUYECKUX PEAKLUH C yyaCTHEM
HEOPraHM4YEeCKUX BEIIECTB,
UCIIONIBb3YEMBIX Ul UX
UICHTU(UKAITIH.
2.JIabGoparopnas pabota:
“Unentuduxanms
HEOPraHUYECKUX BEIIeCTB”

4 Pa3nen 4. Ctpoenue u |HccienoBats crpoenue u|Konrpoabnas padora
CBONCTBA cBoiicTBa oprannveckux («CTpoeHue u cBOICTBA
OpraHMYecKuX BelleCTB OpraHuYecKHX BellecTB)
BeLIECTB

4.1 |OK 01 Knaccudukanus, Knaccudumnuponars 1. 3agaHus Ha COCTaBJICHUE
CTpOEHUE U OpraHUYEeCcKHe BEIECTBA B |HA3BAHUN OpraHMYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEJMHEHU 110 TPUBHAILHON MU
OpPraHUYECKUX BELIECTB |CTPOECHUEM MEXIyHApOIHOM
cHUCTeMaTUYeCKOi HOMEHKIIAType.
2. 3ajaHus Ha COCTaBJIECHUE
TIOJTHBIX ¥ COKPAICHHBIX
CTPYKTYPHBIX (OpMYII
OpPTaHUYECKUX BEIIECTB
OTJIENIBHBIX KJIACCOB.
3. 3aaum Ha onpeaeneHue
npocreiieit GopmMyIbl
OpPTraHUYECKOM MOJIEKYIIbI, UCXOJIS
13 DJIEMEHTHOTO cocTana (B %)
4.2 |OK 01 CBolicTBa OpraHUYECKUX | Y CTAHABIINBATh 1. 3amaHus Ha cOCTaBIIEHHE
OK 04 COETMHEHU N 3aBUCHUMOCTh (PU3HUKO- YpaBHEHUN XUMUYECKUX peaKLuit

XUMHUYECKUX CBOUCTB
OPraHNYeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYII

C y4acCTHUEM OPraHUYECKHUX
BEILIECTB HA OCHOBAaHWUH UX
COCTaBa U CTPOECHUS.

2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEaAKIUH,
UJUTFOCTPUPYIOLIUX XUMUUECKUE
CBOMCTBA C y4€TOM MEXaHU3MOB
MIPOTEKAHUS JaHHBIX peakLUui U
TE€HETUYECKOM CBS3HU
OpPTraHWYECKHUX BEIECTB Pa3HbBIX
KJIaCCOB.

3. PacueTrHsble 3a1a4uu Mo
YPaBHEHUSIM PEaKLMil C y4aCTUEM
OpPraHUYECKUX BEILECTB.

23




Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusiTHl
4. JlaboparopHas pabota
“IIpeBparieHust OpraHu4eCKUX
BEILIECTB IIPX HarpeBaHuu"
4.3 |OK 01 Nnentudukanus Hccnenosath 1.ITpakTUKO-OpUEHTUPOBAHHBIEC
OK 04 OpPraHUYECKUX BEILIECTB, |KAUECTBEHHbBIC PEAKMK  |3aJlaHHs 10 COCTABICHUIO
UX 3Ha4eHUe U OpraHUYEecKuX XMMHUYECKHX peakLuil ¢ yqactuem
IIPUMEHEHNE B OBITOBON |COEIUHEHUI OTAEIBHBIX |OPraHUYECKUX BEILIECTB, B T.4.
Y IIPOM3BOJICTBEHHOM  |KJIACCOB HCIIOJIb3YEMBIX JJIS UX
JESTEIBHOCTH YEJIOBEKA UACHTU(UKAIINY B OBITY U
IPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduKanus opraHndecKux
COEJMHEHUH OT/eNbHBIX KJI1acCOB”
5 Pa3nean 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHME PA3JHYHbIX
TepMOAUHAMHYECKHEe |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBecCHE H CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peakiui
XHMHYECKHX peakuui
5 |OK 01 CKopoCTh XMMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBAHHBIE
peakuuii. XuMHUecKoe |BJIMSHUE KOHIIEHTPAlUH |TEOpETHYECKHE 3a/laHus Ha
paBHOBECHE pearvpyonux BeIecTB U |aHaIU3 (PaKkTOpOB, BIUAIONIUX HA
TEMIIEPATYPbI HA CKOPOCTh [M3MEHEHUE CKOPOCTH XMMHYECKON
XUMHYECKHUX PEAKINH peakuuu. [IpakTuko-
XapakTepu3oBaTh OpPUEHTUPOBAHHBIE 3aJaHUS Ha
BIIMSTHUE U3MEHEHMS IpUMEHeHne npuHuna Jle-
KOHLIEHTpauuu Beulects, |lllaTenbe 11 HaXOXACHUS
peaxkuuu cpeasl u HaIlpaBJIEHUS CMEIIEHUS
TEMIEpaTypbl HA PaBHOBECHS] XUMUYECKON peaKkIuu
CMeEIlleHNEe XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOMINX
paBHOBECHS Ha CMEIlleHuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBarb
Paszen 6. PacTsophr HCTHHHBIEPACTBOPBI €
3a/IaHHBIMH
XapaKTepUCTHKAMU
6.1 |OK 01 IlonsTue o pactBopax  |Pasnuuars HCTUHHBIE 1. 3amaun Ha MPUTOTOBJIEHUE
OK 04 pacTBOpLI pacTBOpPOB.

2. [IpakTHKO-OpUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
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THunel oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusTHI

JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IPOU3BOJCTBEHHOMN AESITEIbHOCTH
YyelioBeKa

6.2 |OK 01 UccnenoBanue croiictB |MccnenoBath Ghusuko- JlaGopaTopHas pabota

OK 04 pacTBOpPOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
HCTUHHBIX PACTBOPOB

Il | [IpodeccuonaIbHO-OPHEHTHPOBAHHOE COJIePKaAHUE (COIePKAHUE TPUKIIATHOTO MOTYJIs1)

7 Pazgea 7. OuenuBarth nociaeaAcTBHs |3amuTa Keica (¢ y4eTomM
Xumus B ObITY M OBITOBOM U Oynyuiei npodgeccuoHaNbHOM
NMPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM AesITeJIbHOCTH)
AesiTeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
yeJ0BeKa ¢ MO3NIUH

JKO0JIOTHYECKOMI
0e3omacHocTH
OK 01 Xumus B ObITY U OuenuBats nocnencteus |Keiic (¢ yuerom Oynymieit
OK 04 IIPOU3BOJCTBEHHOMN OBITOBOM U npodeccnoHaIbHON
JIeATETLHOCTH Y€JI0OBEKa |IIPOU3BOJICTBEHHOU JeSTETLHOCTH)

JIeITeIbHOCTHY YEJIOBEKA C
HO3UIHUH YKOJIOTHYECKOU
0e30MacHOCTH

Bo3MoOKHbBIE TEMBI KEHCOB:

1. [Torennenue KiivMara u
BBICBOOOK/ICHHE ra30BBIX
THAPATOB CO JIHA OKEaHa.

2. Bynyume marepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUSI.
3. HoBsle maTepuansl A
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PacCTUTENBHBIX MPENnapaToB

5. ®OHAbI OHEHOYHBLIX CPEJACTB

2 cemecTp o0yueHusi. PopMa NpoOMeKYyTOYHON ATTECTAIMH —

«InddepeHuupoBaHHbIii 3a49eT»

Bompocs! 11t moarotoBku K nuddhepeHIIMPOBAHHOMY 3a4ETy M0 IPEIMETY « XUMUSD»

1. Opranunueckass XuMHUS.
bytneposa

Teopuss cTpoeHue

2. TlpupoaHbie HCTOYHUKH YTJIEBOAOPOIOB

3. AJKaHbl

OpraHM4eckux BemecTts A.M.
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HenpenenbHble yrieBoAOPOIbI.

ApeHsl

Crouptel. @eHon

['eHeTnueckast CBSI3b OPTAHUYECKUX COCAUHEHUN
AJbIeruapl

. KapOoHOBBIE KUCTIOTHI.

10 Crnoxusie 3¢upsl. XKupsl

11.VYrneBonasl

12. A3zoTOCoaeprkalue OpraHnYeCcKue COSANHECHHUA.
13.OcHOBHbIE TOHSTHS U 3aKOHBI XUMUU
14.TICXD uIICXD JI U Menneneena

15.Tunbl XUMUYECKHUX CBA3EH, KPUCTALITUYECKUE PEIIETKU
16.Knaccudukamms XMuMUYECKUX peaKIuii

17.T2]]

18.'unponu3s coneit. OBP

19.Knaccudukanys HeOpraHM4ECKNX BEIECTB
20.MeTaibl, OKCHIBI

21.Cnoco0sI momy4ueHus MetamioB. Kopposus
22.Kucnotel, ocHoBauus. Coin

23.I'eneTnyeckas CBs3b HEOPTaHMUYECKHUX BEIIECTB
24 Pemenne pacu€THBIX 3a7a4.

©ooN O A

OueHka WHAWMBUYATbHBIX O0O0pa30BaTENbHBIX JOCTHUXKEHUW MO pe3yjbTaTraMm
MPOMEKYTOUYHOM aTTECTAllM TPOU3BOJUTCS B COOTBETCTBUM C YHUBEPCAIHHOU
IKAJION;

IIpouent KayecTBeHHas1 OLIEHKA HHAUBUAYAJIBHbBIX
pe3yJIbTATHUBHOCTH 00pa3oBaTeJbHbIX J0CTHKEHH
(mMpaBUJIBLHBIX OTBETOB) 0asa (oTMeTKa) BepOAJIbLHBIN AHAJIOT
90 +~ 100 5 OTJIMYHO
80 + 89 4 XOPOIIO
70 =79 3 yJIOBJIETBOPUTEIIEHO
menee 70 2 HEYJIOBJICTBOPUTEIILHO

Kpurepun ouenku:
— 90 + 100% (5 6ayoB) mpUCBaMBaeTCsl OOyYarOlIEeMYyCsl, €CJIM OH TMOJHOCTBIO
BBITIOJTHUJT 33/IaHME DK3aMCHAIMOHHOTO OWIeTa: Jajl MpaBHIbHBIE OTBETHI Ha
BCE BOTIPOCHI M PEIINII BCE 3a]1a4H;
— 80 + 89% (4 OGamma) mpucBaWBaeTCs OOyYarOIIEMYCs, €CIM OH IOJHOCTBIO
BBITIOJTHUJI OJTHO TPAKTUYECKOE 3a/laHue JK3aMEHAI[MOHHOTO Owuiera W Jai
MpaBUJIBHBIM OTBET HA TEOPETUYECKUNW BOIMPOC, JUOO BBHITIOJHWI JBa
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NPAKTUYECKUX 3aJaHus, HO HE CMOT MPaBWJIBHO OTBETHTH Ha TEOPETHYCCKUIA
BOTIPOC;

70 = 79 % (3 Gamnma) mpucBamBaeTCs OOYYaAIOIIEMYCs, €CIM OH TOJTHOCTBHIO
BBITIOJHUJI OJTHO MPAKTUYECKOE 3a/IaHNe IK3aMEHAIIMOHHOTO OUJIeTa U TOMYCTHII
CYIIIECTBEHHBIC OIMMUOKH MPU OTBETE HA TEOPETHUUCCKUI BOTIPOC;

menee 70% (2 Oamna) mpucBamBaeTcs OOyYarolmeMycsi, €ClIM OH HE CMOT
BBITIOJTHUTH HU OJTHOTO MPAKTUYECKOTO 3a/IaHUs SK3aMEHAIIMOHHOTO OMIIeTa.
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6. ATAIITALIMSI PABOYE TPOTPAMMOBI JIJISI JIUI] C
OTPAHMYEHHBIMU BO3MOKHOCTSIMU 310POBbBS (OB3)

AnlanTupoBaHHas IIporpaMma pa3padaThIBacTCs MPU HAJTUYUH 3asABJICHUS CO CTOPOHBI
obOyuarormierocs (poauTeNIeH, 3aKOHHBIX MPEACTABUTENICH) U MEIUIIMHCKUX MOKa3aHHUM
(pexoMeHIaUsIMHU TICUX0JIOT0-MEAUKO-TIeJarOTHUYeCKO KOMUCCHM). [ mHBaMI0B
aJlanTHpPOBaHHAsl 0Opa3oBaTelibHAs MporpamMMma pa3padaThIBa€TCS B COOTBETCTBHH C
WHIMBUAYAJLHON MPOTPaMMON peabriuTaium.
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