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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEHN ITIPOI'PAMMBI
OBIIEOBPA30OBATEJBbHOM JTUCIHUILIMHBI «XUMMUSI»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoHAIbHONH 00pa3oBaTebLHOI
NPOrpaMMmblI

OOmeobpa3zoBarenbHas JAUCLUUILUIMHA — «XUMHs» H3ydaeTcss Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(EecCHOHANBbHON 00pa3oBaTeNbHOM
nporpammsl 1o crieranbHocTi 09.02.09 «Beb-pa3paboTkay.

[TpuknaaHOM MOAYNb BKIIOYAECT OAMH paszen. Paznaen 7 « Xumus B OBITY U IPOU3BOACTBEHHOMN
JeSITETILHOCTH YEJIOBEKA» peau3yercs Ui BCeX CIEHUANIbHOCTEH Ha MaTepHase KeicoB, CBI3aHHBIX
C DJKOJIOTUYECKOH O0€30MacHOCThI0 M OLEHKOW TOCHEACTBUNA OBITOBOM M IPOM3BOJCTBEHHOM
JeSITeIbHOCTH, IO OTpACISIM Oyaylield NpopeccnOHaIbHOM e TeIbHOCTH 00yYaroIuXCsl.

1.2. Iles1u ¥ IUIAHMPYeMble Pe3yJbTAThl 0CBOCHUS AN CIHUILIHHBI

1.2.1. lleau 1 3aga4u AU CHUILIHHBI

dopMHpOBaHUE Y CTYIEHTOB NPEACTABICHUS O XMMHUYECKOH COCTABISIONICH E€CTECTBEHHO-
HAYYHOH KapTHHBI MHpa KaK OCHOBBI NPHUHATHA PEUICHUH B >KU3HEHHBIX M IPOU3BOJICTBEHHBIX
CUTYallHsiX, OTBETCTBEHHOTO TIOBEACHHUS B IPUPOIHOM Cpere.

3agauyu AMCHMILIMHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAaHUS XMMUYECKUX IPOLIECCOB U
SBJICHUH B OKpyXarollled cpene, LEIOCTHON HayyHOW KapTUHBl MHpa, B3aUMOCBI3U W
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBJIATH (OPMYJIbl HEOPraHMYECKHMX M OPraHMYeCKUX BEIIECTB,
YpaBHEHHSI XHMHUYECKHX pPEAKIHH, OOBSACHATH MX CMBICT, HWHTEPIPETHPOBATH PE3YIbTATHI
XUMHYECKHX IKCTIEPUMEHTOB,

3) cdopmMHupoBaTh HABBIKM MPOBEACHUS MPOCTEHINTNX XUMHUYECKUX OSKCIIEPHUMEHTATBHBIX
UCCJIEIOBAaHUM C COOIIOZEHHEM MpaBuUil G€30MacHOro OOpalleHHs C BEUIeCTBAaMU M J1a00paTOPHBIM
o0opynoBaHuEeM;

4) pa3BUTh YMEHMs HCIOJIb30BaTh HMH(GOPMAIMIO XMMUYECKOTO XapakTepa W3 Pa3IUYHbIX
UCTOYHUKOB,;

5) chopmupoBaTh yMEHHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH EATENBHOCTH U XUMUYECKUX
HPUPOHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX MPOLIECCOB;

6) chopMHpOBaTH TOHUMAaHWE 3HAYMMOCTU IOCTIDKEHHH XUMHUYECKOW HAYKH W TEXHOJIOTHMA
JUTSL Pa3BUTHS COLMAIBHOW U TIPOU3BOICTBEHHON cep.



1.2.2. Ilnanupyemblie pe3y/bTaTbl 0CBOeHHsI 001Ie00pa3oBaTe/bHOM JUCHMILIMHBI B c00TBeTcTBHHM ¢ @PI'OC CIIO u Ha ocHoBe ®PI'OC

COO

Koa n IInanupyemble pe3yJibTaThl 0CBOCHHS AUCHHUILIHHBI
HAMMEHOBaHH

e

(popmupyembIx Oo0mme JucuMIiinHapHble
KOMIIeTeHIN I
OK 01. B yacTH TPY10BOr0 BOCIIUTAHMSA: - BJIAJETh CUCTEMOM XMMHYECKMX 3HAHMM, KOTOpas  BKIIOYACT:
Bei6upats - TOTOBHOCTb K TpyAy, OCO3HAHUE LIEHHOCTU | OCHOBOIOJIATAIOIINE TOHATUS (XUMUYECKUH 3JEMEHT, aToM, JJIEKTPOHHas
Coco0bl MacTepcTBa, TPYJOI00uE; o0oJsiouKka aToma, s-, p-, d-dJIEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYIIa,
pelleHusd 3a4a4 | - TOTOBHOCTh K  aKTUBHOW  JIESATEIBHOCTH | BAJICHTHOCTb, BJIEKTPOOTPHULIATEIILHOCTD, CTEICHb OKUCIIEHHUS, XMMHUYECKas
npodeccuoHan | TEXHOJOTMYECKOH U COIMAIbHON HAIPABIEHHOCTH, | CBSI3b, MOJb, MOJIIPHAs Macca, MOJSAPHBIM 00BEM, YIJIIEPOAHBIA CKENeT,
BHOU CIIOCOOHOCTh ~MHHMLIUUPOBATh, IUIAHUPOBAaTh M | (QyHKUMOHANbHAS IpyNNa, pajuKal, U30MEpHs, U30MEpPbl, TOMOJIOIHYECKUI
JESTCIIBHOCTH | CAMOCTOSATEIBHO BBIIOJIHAT TAKYIO IEATENBHOCTD; | PsLl, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOI- U a30TCOACPKAIINE COCTUHEHMS,
IPUMEHHUTENBH | - UHTEpEC K pas3INYHbIM cepam | OHoIOrMUECKH aKTHBHBIE BelleCTBa (YIJE€BOABI, >KUPBI, OENKH), MOHOMED,
0 K pa3JIM4HbIM | IpO(eCcCHOHAIBHOM 1eATENbHOCTH, IIOJIUMEP, CIPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISAPHBIE COCAMHEHUS,
KOHTEKCTaM OBinajgeHnne  yHMBEpPCAJbHBIMH  Y4YeOHBIMH | KPHCTAJUINYECKAs] PELIETKA, THIbl XUMHYECKHUX pEaKIUi (OKHCIUTEIBHO-

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:

a) 0a30Bble JJOrHYeCKHeE JelCTBHS.

- CaMOCTOSITENIEHO (dhopMynpoBaTh 51
aKTyalu3upoBaTh MPOOIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTAaHABJIMBATh CYLIECTBEHHBIH MpPU3HAK WIH
OCHOBAaHHA MJId CpaBHCHUA, KJ'IaCCI/I(i)I/IKaHI/II/I 158
00001IeHHS;

- OmpenensaTh e JeATeIbHOCTH,
napameTpbl U KpUTEPUU UX TOCTHKEHUS;
- BBIABJIATH 3aKOHOMCPHOCTH H IIPOTHUBOPCUUA B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCHUTH KOPPEKTUBELI B JACATCIIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB ILEJSIM,
OLICHUBATb PUCKHU HOCHG}ICTBHI;’I JACATCIIBHOCTH,

3a/1aBaTh

BOCCTAHOBUTENbHbIE, 3K30-U SHAOTEPMHUUECKUE, PEaKIIMM HOHHOTO 0OMEHa),
pacTBOp, JIEKTPOJIUTHI, HEINEKTPOJIMUTHI, JJIEKTPOJIUTHYECKAsS AUCCOLUALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOU PEAKIMHN, XUMHUECKOE
paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHS XHUMHYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. byrtiepoBa, Teopus 3IEKTPOIUTHYECKOMN
Jucconuanuy, nepuoaudeckuil 3akod [[.J. MenneneeBa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XMMHH, (PAKTOJIOTHUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyYEHUH U O€30M1acCHOM HCIIOJIb30BaHUH
BOXHEHIINX HEOPraHMYECKUX U OpPraHM4YeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- yYMETb BBIABJIATH XapaKTepHblE NPU3HAKK U B3aUMOCBS3b H3YYEHHBIX
MOHSITUH, TPUMEHATH COOTBETCTBYIOIINE MOHATHS IPU ONIMCAHUU CTPOEHUS U
CBOICTB HEOPraHMYECKHMX W OpPraHMYECKHUX BEIIECTB W HUX IpEeBpallleHui;
BBISBJISITH  B3aUMOCBSI3b ~ XMMHUYECKMX 3HAaHUH C  TOHATUAMH U
MIPEJICTAaBICHUSIMUA IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;




- pa3BUBaTh KPCATUBHOC MBIINUJIICHHUC ITPHU PCHICHUA
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeI0BaTEIbCKIE TeHCTBUS:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
nu HpOCKTHOfI ACATCIBbHOCTH, HaBbIKaMH
paspenieHus mpooIem;

- BBIBJTH MNPHUYUHHO-CJICACTBCHHLBIC CBA3U U
aKTyaJIM3UpOBaTh 3a7a4dy, BBIABUTATh THIIOTE3Y €€
peuicHus, HaXOIUTb APTYMCHTBI JUIA
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUI, 3a7aBaTh
apaMeTpsl U KPUTEPUU PELLICHNUS,

- aHAIM3HUPOBATh MOJYYEHHBIE B XOJE PEIICHUs
3ala4r pPE3YyJIbTaTbl, KPUTUUYCCKHU OLCHUBATHL HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh HM3MEHCHHE B
HOBBIX YCJIOBUSX;

- YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEJIBHYIO U
IMPAKTUYCCKYIO O6HaCTI/I KUBHEACATCIIBHOCTH,

- yYMETh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00J1acTel;
- BBUIBUTaTh  HOBBIE  HJIE€W, Mpeanararb

OpUTMHAJIBHBIE MOJXO0/IbI U PELICHUS;
- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLUAIbHOW IPAKTUKE

- yMETh HCIOJb30BaThb HAUMEHOBAHUS  XMMHYECKUX  COCIUHEHUU
MEXIYHAPOJAHOTO COK03a TEOPETUYECKOM MW NPUKIAAHOW XUMHUHU H
TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEILIECTB (ITUJICH, AllETUJICH, TJIMIEPHUH,
denon, Qopmanpaerun, yKCycHas KHUCIOTa, TJIUIMH, YyrapHblil ras,
YIJIEKHUCIIBIN Ta3, aMMHUaK, TalieHas U3BeCTh, HEeralleHas U3BEeCTb, TUThEBas
colla U JPYIHX), COCTaBIATh (OPMYJbl HEOPraHMUECKUX U OPraHUUYECKUX
BCIICCTB, YPABHCHHSI XHUMHUYECKUX pEaKIUd, OOBICHITH WX CMBICT;
MOATBEPKIATh XapaKTEpHbIE XUMUYECKHE CBOICTBa BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3alUCSIMH YPABHEHHN XUMHYECKUX
peaKIui;

- YMETh YCTAHABJIMBATh MPUHAJJICKHOCTh M3YUYCHHBIX HEOPTraHWYECKUX U
OpraHMYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM M TpyIIaM COECIUHEHUM,
XapaKTepU30BaTh WX COCTaB M BAXKHEWINME CBOWCTBA; OMPEACNATH BHIIbI
XUMHUYECKUX CBsI3eH (KOBaJCHTHAas, MOHHAS, METa/In4yecKas, BOJOPOIHAs),
THUITBI KPUCTAJUTMYECKUX PEHIECTOK BEIIECTB; KIACCHPHUIMPOBATH XHMHUCCKUC
peakuuu;

- chopMUpOBaTh TPEACTABICHUSA: O XHUMHYCCKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHbBI MHpPA, POJIM XUMHH B TO3HAHUM SIBIICHUU
npupoabl, B (OPMHUPOBAHWU MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATBLHONW TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PEUICHUS MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
IIPUPOJHON Cpene;

- YMETh TPOBOJUTH PACUYEThl MO XUMHUYECKUM (POpMyiIaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEIHYUH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BAThH
CHUCTEMHBIE XUMHUYECKHE 3HAHUS JJIsl TPUHSATUS PENICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpencTBa
TTOMCKa,

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM IPaKTHKH,
OCHOBAHHOTO Ha Juanore KYJIbTYD,

- yMeTh IUIAHUPOBaTh W  BBINIOJHITH XUMHYECKUH  DKCIIEPUMEHT
(npeBpallleHuss OpPraHUYeCKHX BEIIECTB IPU HArpEeBaHHUM, IOJIYyYEHHE
ATUJICHA M M3YYECHHE €Tr0 CBOMCTB, KQUeCTBCHHBIC PEAKIIMH Ha aJIbJCTHJIBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaius O€NKOB NpH HarpeBaHUH,
[IBETHBIC pPEaKIUU OENKOB; TPOBOJUTh pEaKIWMH HOHHOTO OOMEHa,




aHanmm3a u
UHTEPIpETANN
UHPOpPMALIUU U
nH(pOpMaInOHH
BI€ TEXHOJIOTHH
ISt
BBITTOJTHEHHS
3aa4
npodeccuonan
bHOU
JeSITeTbHOCTH

CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOErO0 MECTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE S3BIKOBOW M YWUTATEIIbCKOU
KYyJIbTYpbl KaK CpPEJICTBA B3aUMOJECUCTBUS MEXIY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HAaHME LUEHHOCTHM HAyYHOM JEeATEIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISITH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITebHOCTD
WHAMBUAYAJIHO U B TPYIIIIE;

OniaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU

MO3HABATEJIbHBIMH 1eHCTBUIMMU:

B) padora ¢ ungopmanmeii:

- BJIAJICTh HABBIKAMH MOJYyYCHHS MHPOPMALUHU U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITENIEHO
OCYILIECTBIISATh IOUCK, aHAJIU3, CUCTEMATU3ALUIO U
UHTEPIIPETALNIO HHPOPMAIIH PA3TUYHBIX BUJIOB U
dbop™m npeacTaBIeHUs;

- co3JaBaTh TEKCThl B Pa3IMuYHBIX (opMarax c
y4€TOM Ha3HAueHUs: HMHPOpMAIMM U IeJIeBOI
ayIUTOpPUHU, BBIOUpas ONTHUMAIbHYIO  (dopMy
MNpEaACTaBJICHUA U BU3yaJIU3allluu,

- OICHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTH
uH(popMaIuu, €€ COOTBETCTBUE IMPABOBBIM U
MOpPaTbHO-ITHUYECKUM HOpMaM;

- HCTOJIb30BaTh CpelICcTBa HHGOPMAIIMOHHBIX |
KOMMYHHUKAITIOHHBIX TEXHOJOTHMH B PpEIICHHH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHM3aIlMOHHBIX  337a4 €  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€301MacHOCTH,
TUTUEHBI, pPecypcocOepekeHus, TPaBOBBIX U
STUYECKUX  HOPM, HOpM  HHGOPMAIIMOHHON
0e30I1acHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, HHHOPMAIIMOHHOH 0€301MacHOCTH

OTIPE/ICIIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIIUU Ha CyIbdaT-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA  KaTHOH AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Mertamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MaCHOCTH MpHU OOpalIeHUH C
BelleCTBAMH U J1a00paTOPHBIM OOOPYJOBAHHEM; MPEACTABIATh PE3YIbTAThI
XUMHUYECKOI0 SKCIIEpUMEHTa B hopMe 3alKiCH YPaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3Yy/IhTATOB;

- YMETb aHAJIU3UPOBATh XUMHUECKYI0 HH(GOPMAIUIO, TOTYYaeMYIO U3 Pa3HbIX
HUCTOYHUKOB (CpeACTB MaccoBoi nH(MOpMaIuu, cetb IHTEpHET U ApyTHUe);

- BIAJACTb OCHOBHBIMH METOJAAaMH HAay4yHOTO TIO3HAHHUS BEIIECTB H

XUMUYECKUX  sIBJeHUN  (HAONIOACHUE,  U3MEpEHHue, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh TPOBOJHUTH PACUEThl M0 XHUMHYECKUM (OpMyJIaM M YpaBHCHHSIM
XUMUYECKUX  pPEaKIUH C  HUCIOJb30BaHHEM  (DH3WYECKHX  BEJIUYHH,

XapaKTEpU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaslbHBIE YCJIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMUMHUYECKHUE 3HAHUS AJIs NPUHATHS PELICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




JIMYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUAIBHOU
JESTEIIBHOCTH;

OBianenue YHHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasI 1esITeJIbHOCTD.

- IIOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOM JEATECIIBHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JNEHCTBUS IO
ee JOCTMIKCHMIO: COCTABJIATH IUIAH [JEHUCTBUH,
pacupeneaTh pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

- KOOPJIMHUPOBAaTb W BBHIIOJHATH pabOTy B

YCII0BUAX peajIbHOIO, BUPTYAJIBHOTO )51
KOM6I/IHI/IpOBaHHOFO BSaHMO,Z[efICTBI/ISI;
-  OCyHIECTBJIATH IMO3UTHBHOC CTPATECIHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiaieHHe YHHBEPCAJIbHBIMH PeryJssTHBHbBIMH
JeHCTBHSIMMU

I') NPUHATHE ce0sl M APYTUX JIKO/Ieii:

- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX JIIOICH
MIpU aHAJIU3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO W MPaBO APYTHX JIIOACH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH MHUP C
MO3ULIMU IPYTOro YeI0BEKa;

- yMeTb IUIAHUPOBaTb U  BBIIOJHATH XUMHUYECKUH  SKCIHEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BEUIECTB IIPM HArpeBaHUHU, IOJIY4YECHHE
ATUJICHA U U3y4YEHHE €ro CBOMCTB, KaUeCTBEHHbIC PEaKLUU Ha aJbJCTUbI,
KpaxMall, YKCYCHYIO KHCJIOTYy; JAEHaTypauus O€JIKOB IIpH HarpeBaHuH,
L[BETHbIE pEaKUUu OCJIKOB; MPOBOAUTh pPEAKIMH HMOHHOIO OOMeHa,
OTIPEeNeNATh CpPelly BOAHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIIUU Ha Cybdar-,
KapOOHAaT- M  XJOpPUA-aHMOHBI, Ha  KAaTHOH  aMMOHMs;  pelaTh
JKCIIEpUMEHTaJbHbIE 3a7auu 1o TemaMm "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C IpaBWIaMU TEXHUKU O€30IaCHOCTU IpU OOpallleHUH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHHEM; IMPEICTABIATH PE3YIbTATHI
XMMUYECKOI'0 KCIIEpUMEHTa B (hopMe 3alKCH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB




OK 07. B 06.1acTH 3K0/10THY€CKOT0 BOCIUTAHMS - chopMUpOBaTh TPEACTABICHUS: O XHUMHUYECKOW  COCTaBJISIOIICH
CopneiicTBoBaTh | - c(HOPMUPOBAHHOCTh 3KOJOIMUYECKOW KYIBTYpHI, | €CTECTBEHHOHAyYHOH KapTHHBI MHpPA, POJIM XMUMHUU B IO3HAHUHU SIBJIECHUH
COXPaHEHHIO IIOHUMAaHHE BIMSIHUSA COLUAIBHO-3KOHOMHUYECKUX | IPUPOAbI, B (OPMHUPOBAHMM MBIIUICHUS M KyJIbTYphl JIMUYHOCTH, €€
OKpy’Karolled | IpOLleCCOB  HAa  COCTOSHUE  NPUPOAHOM U | PyHKIMOHAIBHOW IpaMOTHOCTH, HEOOXOIUMOMN JUIsl PEICHUs IPAKTUYECKUX
cpenpl, COIIMAJIBHOM  CpeAbl, OCO3HaHHE TIJI00AJIBHOIO | 33Ja4 U 3KOJIOTUYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 310POBBIO U
pecypcocOepex | XxapakTepa 3KOJIOIMYECKHX MpolieM; IIPUPOJHON Cpec;
€HHIO, - IJIAHUPOBAHUE U OCYILIECTBIEHHE JEHCTBUI B | - yMETh COOMIOAAThH MpaBHJIa SKOJIOTHUECKH LIEIeCO00Pa3HOro MOBEICHUS B
IIPUMEHSTD OKpYy’Kalolled cpeie Ha OCHOBE 3HAaHUA LieJel | ObITy U TPYAOBOH JESITEIbHOCTH B LIEISIX COXPAaHEHUs CBOErO 3/I0pOBbs U
3HaHUS 00 YCTOMUYMBOIO pa3BUTUS YEIIOBEUECTBA; OKPY’KaIOIlled NPUPOJHON CPEAbl; YUUTHIBATH OIIACHOCTH BO3ACUCTBUS Ha
WU3MEHEHUN AKTUBHOE HENpUATUE JEHUCTBUM, MNPUHOCSAIIUX | KUBBIE OPTaHU3Mbl ONPEIEICHHBIX BELIECTB, IIOHMMAas CMBICI IOKAa3aTessd
KJIMMATa, BpEJl OKPYKAIOIIEH CpeJe; MpEAEIbHON TONYCTUMON KOHIEHTPALUU
IIPUHLIHATIIBI - YMEHME IPOrHO3UMPOBaTh HEOIAronpusTHbIE
OepeKIMBOrO HKOJIOTUYECKUE IIOCIEACTBUS NPEAINPUHUMAECMbIX
IIPOU3BOJCTBA, | JIEHCTBUM, IPEAOTBpAILATh UX;
3¢ heKTHBHO - pacimpenue OTIbITa NEeSATeTbHOCTH
JEICTBOBATh B | KOJIOTUYECKOW HAIIPABIEHHOCTH;
Ype3BbIYANHBIX | - OBJIAJCHUE HABBIKAMU y4eOHO-
CUTYaLUsAX MCCJIEI0BATEILCKOM, IPOEKTHON U COLUAIbHON

JESITEIbHOCTH;
IK 2.1. - CopmMupoBaHHOCTH MHUPOBO33pEHUS, | — CdhopMHUPOBaHHOCTh CUCTEMBI 3HAaHHMM OO0 OCHOBHBIX HOHATHSAX,
Oprann3oBbiBa | COOTBETCTBYIONIETO  COBPEMEHHOMY  YPOBHIO | 3ax0HaX M TEOPHSX XHMHH; BIIafeHHE XHMHUECKOH TEPMUHOIOTHEN; YMEHHE

Tb Pa3JINYHbIE
BUJIBI
JEATEIIBHOCTH
(mpeameTHas;
UrpoBas;
TpynoBas;
[I03HABaTEJIbHA
SIJ
UCCIIEZI0BATEND
cKas u
IIPOEKTHAas
JeSITEIbHOCTH;

pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JUAJOre KYJbTYpP U Pa3IUYHBIX
dbopM  OOIIECTBEHHOTO CO3HAHMsS, OCO3HAHUE
CBOET0 MeCTa B MOJIUKYJIHTYPHOM MHUDE.

- ['OTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEILHOM,
TBOPYECKOI U OTBETCTBEHHOM JEATEIIbHOCTH.

- CchopmMHupoBaHHOCTH TOJIEPAHTHOTO CO3HAHUS U
MOBEJICHUSI B TOJUKYJIHTYPHOM MHPE, TOTOBHOCTH
U CIOCOOHOCTh K KOHCTPYKTUBHOMY AHANIOTY C
MPEACTABUTEISIMU PA3TUYHBIX KYJIBTYP U PETUTHA.
- ChopMUPOBAHHOCTH IIEHHOCTHOTO OTHOIIIEHUS K
3I0POBBIO M 3I0POBOMY 00pa3y >KM3HU; 3HAHUE U

OOBSICHATh XUMHUYECKUE SBICHMS, MPOMCXOJAIINE B MPUPOJE, ObITY U Ha
IIPOU3BOJICTBE.

- YMeHne NMpoBOANUTh HECIIOKHBIE XUMHUYECKUE OTBIThI U HAOIIOACHNUS,
coOio/iasi TpaBWila TEXHUKU O€30MacHOCTH; YMEHHE aHaJM3UpOBaTh MU
OLICHMBATh PE3YJIbTAaThl XUMHUYECKOIO IKCIIEPUMEHTA.

- [Tonumanue  poau dbopmupoBaHUU
€CTECTBEHHOHAYYHOW  KapTHUHBI 3HA4YEHUs
BOXHEUIINX NMPOOIIEM, CTOSIIIIUX NEpe YeTOBEYECTBOM.

XUMHNHU B COBpCMCHHOﬁ

Mupa, €€ JUIsL  peLIeHUs
- YMeHue NpUMEeHATh MOTy4YeHHbIEe 3HaHUS U yMEHUs JJ1s1 6€3011aCHOTO
UCMOJIb30BaHUSI XMMHUYECKHX BEIIECTB W MaTepualioB B OBITY M Ha




XYyJI0’)KECTBEHH
0-TBOpYECKas;
POIYKTHBHAS
eITEIbHOCTD U
Ip.) ¥ o0IIeHne
JIeTe paHHETO
U JIOIIKOJILHOI'O
BO3pacTa.

coONIoZIcHHE TPaBWJI OE30MAaCHOTO TOBEJACHUS B
Ype3BBIYAHBIX CUTYaIHIX MIPUPOJTHOTO,
TEXHOTEHHOI'0 U COIMAILHOTO XapaKTepa.

- YMeHHE CaMOCTOSATENILHO OINpEIesITh IENH
JACATCIIbHOCTH M COCTABJIATH IIJIAHbI ACATCIBbHOCTH,
CaMOCTOSTEIIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh
U KOPPEKTUPOBATh ACSATEIBHOCTb; HCIOJIb30BaTh
BCE BO3MOXHBIE PECYpPChl JUISI  JOCTHIKCHHS
IIOCTABJICHHBIX I.[CJICI\/JI 158 peanmaulxm IIJIAaHOB
NESITEIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATETHUH B
pa3J'II/IIIHI>IX CI/ITyaIII/IﬂX.

- VYMeHne MPOIYKTHUBHO 0011aThCs u
B3aUMOJICMICTBOBaTh B IIPOIIECCE COBMECTHOM
NESTENIbHOCTH,  YYUTHIBATh  TO3ULMU  JAPYTUX
Y4YaCTHUKOB JIEeATeIbHOCTH, 3pPEeKTHBHO
paspemniaTh KOH(IUKTHI.

- Bnanenue HaBbIKaMU TMO3HABATEJIBHOW, yueOHO-
HCCJICIOBATEIIbCKOM M TPOCKTHOM JESATEeIbHOCTH,
HaBBIKAMH pa3peleHus MnpobieM; CrocoOHOCTh U
FOTOBHOCTh K  CaMOCTOATEIbHOMY  ITOHMCKY,
0o0paboTKe, aHaIM3y U OLEHKe HHPOpMaluu B
pa3IMYHBIX UCTOYHHKAX.

- ['0OTOBHOCTE U CIIOCOOHOCTH K CaMOCTOSITEILHOMN
WH(OPMAIMOHHO-TIO3HABATEIFHOM  JI€ATETHHOCTH,
BKJIFOYas YMGHI/IC OpI/IeHTI/IPOBaTBCﬂ B pa3n1/1qux
UCTOYHUKAX MHPOPMAITUH, KPUTUYECKU OIICHUBATh
U UHTEPHPETUPOBATH UHPOPMAIIHIO, TTOTYIaeMYIO
U3 Pa3IMYHBIX UICTOYHHUKOB.

MPOU3BOACTBE, a TAKXKE JIJIsl PEIICHUSI MPAKTUYECKUX 3aJ1a4, BO3HUKAIOIINX B
MMOBCETHECBHOM KM3HU.

- [TonnMaHue B3aMMOCBSI3W XUMHUU C APYTMMH Haykamu (OMOJIOTHEH,
9KOJIOTHEH, MEIUIMHOW, (PU3MKOW) M €€ ponM B Pa3BUTUM TEXHHUKU H
TEXHOJIOTHH.

[IK 2.4.
OcymiecTBIsITh
Mearoru4ecKy
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- Oco3uanne OECHHOCTHU 0e30macHoro
IIOBCJACHHUSA B OKPY)KaIOHIGfI Cp€ac, TOTOBHOCTE K

COOJTIOICHUIO TIPABUII TOXKAPHOUM O€30MacHOCTH U

- 3HaHME OCHOBHBIX XMMHUYECKHUX CBOMCTB BEIIECTB M MaTEpHasOB,
HCIIOJIB3YEMBIX B JOIMIKOJIBLHON 00pa30BaTeIbHON OpraHU3aIlii; MOHUMaHHE
WX TIOTCHIIMAJILHON OMMACHOCTH B IIaHE MOXKapHON 0€30MacHOCTH.




JESTEIILHOCTD
0 pealin3aluu
OCHOBHBIX
o0OpasoBareibH
BIX TIPOTPaMM
JIOLIKOJIBHOTO
00pa3oBaHUs B
COOTBETCTBUHU C
paBUIIaMHU
MOKapHOM
0e301acHOCTH.

IpYTUX HOPM, OO0eCleyuBaronX
JKU3HU U 3JJ0POBBA.

COXpaHCHHE
- CdopmMupoBaHHOCTH HABBIKOB
CaMOKOHTPOJISI U CAMOOIICHKH B IpoIecce YueOHOM
U IPaKTUYECKOU

ACATCIIBHOCTH, YMCHUC

aJIecKBaTHO OIICHMBaTh CBOM BO3MOXHOCTH U
pecypchl.

- Pa3BuTHe uYyBCTBa OTBETCTBEHHOCTH 32
CBOM [JICUCTBUS U TMOCTYIKH,

ZApyruM
I~II:)C3BI)I‘~IB,I~/'IHI)IX CI/ITyaHI/IﬂX.

I'OTOBHOCTh K

OKa3aHHUIO IIOMOIIIN JIFOASIM B

- Ywmenne paborats B rpymie, 3GpQpeKTuBHO

pacupenensTe O0O0sf3aHHOCTH U DOJIM; yMEHHE
HaxXxoauThb KOMITPOMHUCCBI u IIpUHUMATh
KOJUIEKTUBHBIC PEIICHUS.

- Ymenue KPUTUYECKH OLICHHUBATh
uHpOpMaLMI0O O  MOXKapHOM  Ge30macHOCTH,

MNOJIYYCHHYIO M3 Pa3IMYHbIX MCTOYHHUKOB;, YMCHHC
2

OTJINYaTh JIOCTOBEPHBIE CBEICHUS oT
HEJ0CTOBEPHBIX.

- Brnagenve HaBblIKaMH IJIAaHUPOBAHUS U
OpraHM3all  MEpONpUATHH 10 00ecHnedyeHuIo
noXkapHoW  0e30MacHOCTH B

O6paBOBaTeJIBHOI>'I OpraHu3anuvu.

JOIIKOJIBbHON

- Ymenue kinaccupuuupoBaTh XUMUYECKUE BELIECTBA U MAaTEpPHAIIbI IO
CTEIEHU UX TOPIOYECTH, B3PHIBOOIIACHOCTH U TOKCUYHOCTH.

- 3HaHUE OCHOBHBIX MPUYUH BO3HUKHOBEHHUS IMOXKAPOB U B3PHIBOB;
yMEHHUE MIPEe0TBpaIaTh BOSHUKHOBEHUE MOKAPOOTaCHBIX CUTYAIIH.

- YMeHue  mpaBWIBHO  MCIOJIb30BaTh  IEPBUYHBIE  CPEJICTBA
MOKapOTyIIeHUsI (OTHETYIIUTENH, MPOTHUBOMOXKAPHOE IMOJOTHO U T.A.);
3HAaHUE MPABUJI IBAKyallMH U3 TOPSILIETO 3aHHsl.

- YMeHne Oka3blBaTh MEPBYIO MOMOIIL MOCTPAJaBIIUM MpU MOKape
WIM B3pBIBE; 3HAHHE MPABUJI BBI30BA MOXKAPHOM OXpaHbl U JIPYTHX CIYKO

BKCTpeHHOﬁ IIOMOIIIH.
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2. CTPYKTYPA U COAEPKXAHUE OB]J_[EOBPA3OBATE.JII)HOI71 JUCIHHUITJINHBI
«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buna yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUIINHBI 72

B T.4.

OcHOBHOE cojIep:KaHue 66

BT. U.:

TeopeTudeckoe o0ydeHue 44
MPAKTUYECKHUE 3aHITUS 22
71a00paTOPHBIE 3aHATHS 0

HpO(l)eCCI/IOHaJ’IBHO-OpI/IeHTI/IPOBaHHOC coaecpkanue (conepmanne

NPHUKJIATHOT0 MOIYJIA) 4
BT. U.:

TeopeTudecKoe o0ydyeHune 2
MPaKTUYECKHUE 3aHATUS 2
ITpomexyTounas arrectamus (nuddepeHINpOBaHHBIN 3a4eT) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HanmeHnoBanue Conep:kanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O6LeM 1aco dopmMupyemMmbie
. 'bEM YacoB
pa3aesioB U TeM JadopaTopHble H MPaAKTHYECKUE 3aHATHSI, IPUKJIATHONH MOTYJIb KOMIIeTeHIIMH
1 2 3 4
OcHoOBHOE coJiepKaHue 64
Pazjen 1. OcHOBBI CTPOeHMS BellleCTBA 8/4
Tema 1.1. OcHOBHOe coep:KaHue 6 OK 01
CtpoeHue aToOMOB IK 2.1
XUMHUECKHIX Teopernueckoe o0yueHue 4
DJIEMEHTOB U _ _
npupoa CoBpeMeHHass Mojelb CTpoeHus aToma. CHMBOJMYECKHH S3bIK XUMHUH. XUMHWYECKUHA JJIEMEHT.
XHMI9ECKOi OnexTpoHHas KoH¢urypauus aroma. Knaccudukanus XMMHUECKHUX 3JIEMEHTOB (S-, P-, d-i)JIeMeHTI)I).
CBS3H Baneurnsie AJICKTPOHBI. BanentHocTsb. DneKTpoHHas npupoaa XAMHAYECKON CBSI3H. 4
DNeKTPOOTPULIATEILHOCTh. Buabl XUMHUYECKOW CBsi3M (KOBaJIGHTHAs, WOHHAs, METaJUINYecKas,
BOJIOPO/IHAS) M CIIOCOOBI ee 00pa30BaHMs
IIpakTHYeckne 3aHATHA 2
Pemrenne 3agaHuii Ha WCIOJIBb30BAaHHE XHMHYECKOW CHMBOJHMKH MW HAa3BaHUHM COCAMHEHUH IO
HOMEHKJIATypE MEXKIYHAPOJHOTO COI03a TEOPETHYECKONM M TPHUKIAJAHOW XUMUU W TPHUBUAIBHBIX
HA3BaHWM ISl COCTABJICHUS XMUMHUYECKUX (POPMYJ JBYXAaTOMHBIX COCTUHEHUH (OKCHAOB, CyIb(UIOB,
TUAPUJIOB U T.11.) U APYTUX HEOPTAaHUUECKUX COCAMHEHUHN OT/IEIbHBIX KJIACCOB. 2
[IpakTHueckue 3aaHusl Ha YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEPUOINYECKIM U3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U WX COCIMHEHHA B COOTBETCTBHUH C
nosnoxenueM [lepuoanueckon CuCTEMBI.
Tema 1.2. OcHoBHOe coJiep:KkaHue 2 OK 01
Ilepnoanueckuii OK 02
3aKk0H M Ta6mua | IIPAKTHYECKHE 3aHSATHSI 2 K 2.1
.. Menneneera y
[Tepuonnueckas cucrema xumudeckux sneMeHToB J[.M. MenaeneeBa. ®u3nyeckuii CMbICIT 5

HepI/IO,Z[I/I"ICCKOFO 3aKOHa I[I/I MeHnpeneena. 3aKOHOMCpHOCTI/I W3MEHEHHS CBOMCTB XMMHUUYECKUX
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3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOTO AieMeHTa B [lepronnueckoii cucremMe. MUpoBO33peHUYECKOE M HAYYHOE 3HAYCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst JI.11. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Perrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTePU3AIUI0 XUMUUECKUX
371eMeHTOB «MeTauTn4ecKue / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUILIATEILHOCTh XHMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IEPUOJUUECKOMN CUCTEME
XUMu4YecKux djemenToB .M. MenaeneeBay

Pa3nen 2. Xumnueckue peakiuu 8/2
Tema 2.1. Tumnsl OcHOBHOe coiep:KaHue 4 OK 01
XUMHYECKHUX
peaxmii Teopernueckoe o0yueHue 4
Knaccugukanus v TUIIBI XUMUUYECKUX PEAKLUI C yyacTHEeM HeopraHuyeckux BemiecTB. CocTaBiieHUe
YpaBHEHUN peaKlUi COeIUHEHUS, PA3I0KEHUsI, 3aMEIICHHs], OOMEHa, B T.4. PEaKINil TOPEHHUS,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsI OKUCIEHUSI-BOccTaHOBNIEHUS. CTeneHb oKuciaeHusl. OKUCINTENb U BOCCTAHOBUTEND. 4
CocraBiieHHE U YpaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOIO
Oananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIE, MPOU3BOACTBEHHBIX MTpoLieccax U
KHU3HEIEATEIIBHOCTH OpraHU3MOB
IIpakTHyeckue 3aHATHSA 2
KonunuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO
YPAaBHEHUSIM XUMHUYECKMX peakuui. Monp Kak eIMHuIa KOJIMYecTBa BeuliecTBa. MousipHas Macca.
3aKOHBI COXPAaHEHUs Macchl M 3HEpruu. 3akoH ABoraapo. MoisspHelii 00beM razoB. OTHOCHUTENbHAS 2
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKMX PEaKLUH C MCIOJb30BaHHMEM Macchl, 00beMa
(HOpMaJibHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIleCTBA
Tema 2.2. OcHoBHOe coep:kaHue 2 OK 01
DNEKTPOIUTHUECKA OK 04
Teopernueckoe o0yueHue 2

sI IUCCOLMAINASI 1
NOHHBIA 0OMEH

Teopm{ SHGKTpOHHTquCKOﬁ aucconuanyu. MoHBL. 3J'ICKTp0J'II/ITLI, HEOJICKTPOJIUTHI. Peakmuu noHHOTO
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oomena. CocraBieHue peaKHHﬁ HOHHOIO OOMEHa OyTEeM COCTABJICHUS HX MOJHBIX W COKPAIICHHBIX
HMOHHBIX ypaBHeHPIﬁ. KucnoTHO-0CHOBHBIE pEaKknum. 3a,I[aHI/I5I Ha COCTAaBJICHHUEC MOHHBIX peaKI_[I/Iﬁ

Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAHMYECKHUX BeLeCTB 12/4
Tema 3.1. OcHOBHOe coiep:KaHue 6 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYPA I Teopernueckoe o0yuenue 4 K 2.1
CTpOCHHE .
HEOPrAHHYECKHX [Ipenmer Heoprannyeckoit xumun. Kinaccudukanus HeopraHuueckux BemecTs. [IpocTbie U croxxHbIe

BenecTBa. OCHOBHBIE KJIACChI CIIOMKHBIX BEIIECTB (OKCH/IbI, TUAPOKCUABI, KUCIOTHI, COJIM). B3auMocBa3b
BeIIeCTs HEOpPraHMYECKUX BEIIeCTB. ATperatHble COCTOsIHUA BelecTBa. Kpucrannudyeckue u amopdubie

BellecTBa. TUIBI KPUCTAINIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJISIpHAs, MOHHAsI, METAJLJINYECKast). 2

3aBHCUMOCTH (PU3NYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEUIETKU. 3aBUCUMOCTD

XUMHAYECKON aKTHBHOCTH BEIIECTB OT BHJIAa XUMHUYECKOW CBS3H U THUIA KPUCTAIUTMYECKON PEIIETKH.

[IprurHbl MHOTOOOpa3us BEIIECTB

IIpakTH4yeckue 3aHATHS 2

Homenknarypa HeopraHmueckux BEIIECTB: HA3BaHHUE BEIECTBA HCXOMS U3 UX XUMUYECKOH (popmyIbl

WM COCTABJIEHNE XUMHUYECKON (POPMYJIbI UCXOs U3 Ha3BaHUS BEIIECTBA MO MEXKIYHAPOHOU

(MIOITAK) mwin TpuBHaIbHOM HOMEHKJIATYpe.

Pemrenne mpakTHUeCKWX 3aJaHWi MO KJIACCH(HKAIMK, 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 XMMUUECKIX

BEIIECTB, ONPELEISITh MPUHAATIEKHOCTh K KJIaccy.

Hcrounnku xumuyeckoi nHdopmaiuu (cpeacTs MaccoBoi undopmaiuu, cetb IHTEpHET 1 npyrue).

[Touck nHpOpMaIUK 1O Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiam
Tema 3.2. ®usnko-| OcHOBHOE colepPKAHHE 8 OK 01
XUMHYECKHE OK 02
CEONCTBA Teopernueckoe o0yueHue 6 K 2.4
HEOPTraHMYECKUX .

Mertamnel. O0upe ¢uszndeckue U XUMHUYECKUe cBoicTBa MeTaiioB. CriocoObl mosryuyeHus. 3HaYeHHe
petects METAIJIOB M HEMETaNIOB B MPHUPOJAE U KHU3ZHEACSITEIbHOCTH 4YelloBeKa U opraHu3zMoB. Kopposus 2

MCTAJUUIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIlUTHI MCTAJUIOB OT KOPPO3HUHU
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Hemeramnel. OOmue ¢u3nueckue W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THIIWYHBIE CBOWCTBA

nemetauioB [V— VII rpymnm. Kiaccudukanust 1 HOMEHKIaTypa COeTMHEHUI HeMeTauioB. KpyroBopoTsl 2

OMOTEHHBIX IEMEHTOB B IIPUPOJIE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THIPOKCHJIOB, KUCIIOT,

coJeil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COSAMHEHHUIA, 2

BBICIIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTH4eckue 3aHATHSA 2

CocraBiieHne YpaBHEHMM XMMHUYECKUX PEAKIUM C ydyacTHEM IPOCThIX U CIIOKHBIX HEOPraHWYECKUX

BELIECTB: METAJUIOB M HEMETAJUIOB; OKCHUIOB METaJIOB, HEMETaUIOB M aM(OTEPHBIX JJIEMEHTOB;

HEOPTaHMYECKUX KHUCIOT, OCHOBaHMA M aM(OTEPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJICH,

XapaKTEePU3YIOUIUX UX CBOMCTBA. 2

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJYYEHUE H

0e30MacHOe UCIONIB30BAaHUE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHYECKOH

JeSITEIbHOCTH YeJIOBEKa
Pasznea 4. CTpoeHue u CBOMCTBA OPraHMYeCKHUX BelIECTB 24/6
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanus, K 2.1
CTpoeHHE 1 Teopernueckoe o0yueHue 4 TIK 2.4
HOMCHKIaTypa [losiBieHne 1 pa3BUTHE OPTraHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckoi xumun. MecTto u
OprafHueCcKuX 3HaYEHUE OPTaHMYECKOU XMMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XUMHUYECKOE CTPOCHHUE KaK MOPSJIOK COEAWHEHHS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJ€HTHOCTH.

OCHOBHBIE TOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHuii A.M. bytieposa.

VYriepoaHblid CKENET OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTH CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTPOEHMS MOJIEKYJl. MI30Mepus U U30MepHI. 4

[lonsitTne o @QynkuuoHanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUKM  OPraHUYECKUX
coequHeHUl. MexnyHapoiHas HOMEHKJIATypa W IPUHLOUIBL  HOMEHKJIATYPbl  OPraHUYeCKUX
coenquHeHunil. [lonsTHe 00 a3zoTcolep)KalMX COEIUHEHHSX, OHOJOTMYEeCKH aKTHBHBIX BeEIEeCTBaX
(yrneBogax, »kupax, Oemkax M Jp.), BBICOKOMOJIEKYJISIDHBIX COEIMHEHMAX (MOHOMEp, IOJIUMeEp,
CTPYKTYpPHOE 3BEHO)
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IIpakTnyeckue 3aHATHS

Homenknatypa OpraHMYecKMX COEIMHEHHI OTAENBHBIX KJIACCOB (HACBHIIICHHBIC, HEHACHIIICHHBIC WU
apOMAaTHUYECKUEe YTIECBOJOPO/bI, CIIUPTHI, ()EHOJIBI, allbAETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBneHre TOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKHX BEIIECTB OTAEITBHBIX
KJIaCCOB, HCIOJBb3ysd WX HAa3BaHUS IO CHCTEMAaTHMYECKOW M TPHBHAJIBHONH HOMEHKIIAType (ITHIIEH,
alleTHJIeH, TIMIepuH, (eHon, (opmanbaerua, yKCycHas KHUCIOTa, TNMIUH). PacyeTsl mpocteiimieit
(bopMyIIBI OpraHMYECKOW MOJIEKYJIbI, HCXO/ISl U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpraHUYeCKUX
COeIMHEHUN

OcHOBHOe coiep:KaHue

14

TeopeaneCKoe oﬁyqelme

10

@OU3NKO-XMMUYECKUE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENIBHBIX KIJIAcCOB (0COOEHHOCTH
KJaccu()UKAMU ¥ HOMEHKJIATYphl BHYTPH KJIacca; TOMOJOTHUYECKHUH s v 00mas popmyina; H30Mepus;
¢du3nyeckrue CBONCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI MOTYyYSHHUS):

— HIpeJeNbHbIe YIIIEBOAOPOAbl (aJKaHbl W LUKJIOAIKaHbI). ['opeHue MeTraHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBILIIEHHOCTH U ObITy. CBOMCTBA NPUPOIHBIX YIIEBOJOPOI0B, HAXOXKICHUE B
IPUPOJIE U IPUMEHEHHE AJIKaHOB;

— HenpenenbHble (aJKEeHbl, aJKUHbl M alKaJWeHbl) U apOMAaTUYECKUE YIIEeBOJOponbl. [opeHue
alleTHJIEHA KaK NCTOYHUK BBICOKOTEMIIEPATYPHOTO TNIAMEHU JIJISl CBAPKHU U PE3KH METAJNIOB

— KHUCIIOPOJICOAepKAIlNe COeAMHEHUS (CTUPTHI U (DeHOIIbI, KapOOHOBBIE KUCIOTHI U I(PUPHI, aJIbIETHIbI
U KETOHBI, >KHUPBI, YriaeBojbl). [IpakTudyeckoe NpPUMEHEHHE STWICHIIUKOJS, TIHIepUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, aimeranbAeTHAd, YKCYCHOM KHUCIOTHL. Mplla Kak COJMM  BBICIIUX
KapOOHOBBIX KHCIIOT. MoOroIne CBOKWCTBA MbLja

— a30TcojiepKallhe COEAMHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeiku). BbICOKOMOEKyIspHbIe
COEMHEHMS (CHUHTETUYECKHE U OMOJOTMYeCKU-aKTUBHBIE). MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO.
[TonnMepu3anus 3TUIEHA KAK OCHOBHOE HAIIPaBJIIEHUE €r0 UCIOIb30BaHUS.

I'enernueckas cBSA3b MEXKY KJIacCaMH OPraHUYECKUX COEIMHEHUN

IIpakTHyeckne 3aHATHA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXIyHApOJHAas
HOMEHKJIaTypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOJIyUYeHUs): IpeebHble (aJKaHbl U UKIIOAJIKaHbI),

OK 01
OK 02
OK 04
[IK 2.4
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HenpeAeabHbIe (ANKEeHbI, AIKHHBI U aJIKaJUeHbl) 1 apOMaTHUECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBbIE ~ KHMCIOTBI M 3(QUpPbI, aubAErHIbl M  KETOHbl, AaMHHbl M  AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTaBJICHUE YpPaBHEHUN XMMMUECKHUX DPEAKLUM C
y4acTUEM OPTaHUYECKUX BEILECTB HA OCHOBAaHUU MX COCTAaBa U CTPOCHMUS

CocraBiieHne cxeM peakuuii (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IIeMOYKaM TMpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKUE CBOMCTBA OPTaHUYECKUX COCTUHEHUH OTHIENBHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YeHHUS U Ha3BaHME OPraHMYECKHX COCJUHEHUI MO TPUBHAIBHON WM MEXIYHAPOIHOMI

CUCTEeMaTUYECKOW HOMEHKIIATYpeE. 2

Pemenne mnpakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OPraHUYECKUX

COCJTMHEHHH OT/ICTBHBIX KIIaCCOB
Tema 4.3. OcHoBHOe coJep:kaHue 4 OK 01
Nnentudukanus OK 02
OpraHHYECKHX Teopernueckoe o0yueHue 4 OK 04
BEIIECTB, UX K 2.4
3HAYCHHE 1 buooprannueckune coemuHeHus. llpuMeHenue u Owonormyeckas poiib yriaeBogoB. OKUCICHHE
NpUMeHeH e B JIJEBOJOB — MWCTOYHHUK OHHEPrUM KUBBIX oOpraHu3MoB. OOjacTd NpPUMEHEHUS aMHUHOKHUCIOT. 2
6EITOROI I [TpeBpamienuss OeMKOB MHUIMM B OpraHu3Me. buosiormueckue QyHKIUH OenkoB. buonormueckue
MPOM3BOACTBEHHOI byHKIMY kUpoB. Posib oprannueckoil XuMuu B pelieH|H npo0jieM MUIIeBoi 6€30MacHOCTH
ACATCIEHOCTH Ponp opranuueckoii XUMUU B pEIIEHUH MPOOIEM SHEPreTH4Yeckod Oe30MacHOCTH, B Pa3BUTHHU
Helobeka MEIMIIMHBI, CO3JJaHHHA HOBBIX MAaTEPHUAIOB, HOBBIX HCTOYHHKOB YHEPTHH (JIbTEPHATUBHBIC UCTOYHUKU

sHeprum ). OnacHOCTh BO3ICHCTBHS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OTAETbHBIX KJIACCOB 2

(YyrmeBooposl, CHHPTHI, (HDEHOJBI, XJIOPOPTaHUYECKHE IPOU3BOJIHBIC, ANBJCTHABI W Jp.), CMBICI

MOKa3aTesl MPeAeNbHO TOMYCTUMON KOHIIEHTPAIIUU
Pazneua 5. Kunernueckue u TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX peaKkuuii 6/2
CkopocTb OcHoBHOE coaepKaHue OK 01
XUMUYECKHUX OK 02
peakuuii. 6 IIK...
XUMHUYECKOE
paBHOBECHE
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TeopeTuyeckoe o0yueHue 4
CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3jMyYHBbIX (DAKTOPOB: MPUPOIBI PEArupyOUIUX BEIIECTB,
KOHLEHTPALlUl pEearupymoolux BELIECTB, TEMIEpPaTypbl U IUIOAAM PEaKIMOHHOW IOBEPXHOCTH.
TemnoBsie 3 (HeKThl XUMUYECKUX peakuil. IK30- U SHJO0TEPMHUUECKUE, PEAKIIIH. 4
OOparuMocTh peakiuii. XUMHUYECKOE PaBHOBECHE M €ro CMEUICHHWE MOJ JeHCTBUEM pPa3THYHBIX
(akTOpoB (KOHLIEHTPALIUS PEareHTOB WU MPOJIYKTOB PEaKINH, AaBlIEHUE, TEMIEpaTypa) Uil CO3/1aHUs
ONTUMAJIbHBIX YCIOBUN IPOTEKAaHUsI XUMHUUYECKUX npoueccoB. [Ipunnun Jle [latense
IIpakTHYeckHe 3aHATHA 2 OK 01
OK 02
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHamu3 (aKTOPOB, BIMSIONIMX HA H3MEHEHHE K 2.1
CKOPOCTH XMMHUYECKON peaKluy, B T.U. C MO3ULMUNA 3KOJOTUYECKH 1I€JIECO00Pa3HOro MOBEACHUS B OBITY
U TPYZIOBOM JIEATEIBHOCTH B IEJISAX COXPAHEHUS CBOETO 3/I0POBbS U OKPYXKAOIIEH TPUPOIHOM CpEbl. 2 K 2.4
PemeHnne mnpakTHKO-OPMEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHouna Jle-Illarense st
HAaXOXJCHUS HANpPAaBICHUS CMEIIECHUS PABHOBECHS XUMHUYECKOW peakuuu U aHajiu3 (PakTopoB,
BIIUSIIOLIUX HA CMEILEHNE XUMUYECKOTO PAaBHOBECHS
Pazneu 6. PacTBOpBI 6/2
Tema 6.1. OcHoBHOe coJep:kaHue 4 OK 01
[Tonsarue o OK 02
pacTBopax Teopernyeckoe o0yuenue 4 OK 07
PactBopenune kak Qusuko-xumuuyeckuii mpoiecc. PactBopsl. CrnocoObl MPHUTOTOBJICHHS PAaCTBOPOB. MK 2.1
PactBopuMocTs. MaccoBass 101 pacTBOpeHHOro BemniectBa. (CMBICT TOKas3aTessd IPEAEIbHO
JIOTTYCTUMOM KOHIIEHTPAIMHU U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOIMYECKON O€30MMacCHOCTH.
[IpaBuna 5KOJIOTMYECKH Ie1eCO00pPa3HOr0 MOBEACHHUS B OBITY M TPYJOBOH NEATENBHOCTH B LEJSIX
COXPAHEHUs CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOIHONU CPENIbl; OMACHOCTh BO3JACHCTBUS HA KUBbBIC
OpPraHMU3MBbI ONPE/IEIIEHHBIX BEIIECTB.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PacTBOPHI, UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOJICTBEHHON JEATEILHOCTH YEIIOBEKA
Tema 6.2. OCHOBHOE coiepKanue 2 OK 01
Uccnenosanne OK 02
IIpakTnyeckue 3aHATHSA 2
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CBOICTB PacTBOPOB

IIpakTnueckas padora «lcciaenoBanue CBOMCTB pacTBOPOBY.

OK 04

[IK 2.1
Pewrenue 3a1au Ha TPUTOTOBIIEHUE PACTBOPOB
[IK 2.4
IIpodeccnonanbHO-OPHEHTUPOBAHHOE COJePKaAHNeE (COMEPKAHUE PUKJIATHOTO MOIYJIs1)
Pa3nen 7. Xumusi B ObITY H IIPOM3BOACTBEHHOI IeATEJILHOCTH YeJ0BeKa 4/2 OK 01
OK 02
Xumust B OBITY X |OCHOBHOE CO/lepIKaHMe 4 OK 04
MIPOU3BOACTBEHHOMN OK 07
JEATEIIBHOCTH Teopernueckoe odyuenue 2 K 2.1
YyeJioBeKa .
Hogeiimune nocTrxeHns XUMUYECKOW HAYKU U XUMHUYECKON TexHosoruu. Posiabs xumuu B odbecrieyeHuu 1K 2.4
9KOJIOTHYECKOH, JHEPreTUYECKON U MUILEBOI O€30MacHOCTH, pa3BUTUU MeauIuHbL. [IpaBuna nmoucka u 5
aHaM3a XUMHYECKOW WH()OpPMAIMM W3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHas W Yy4eOHO-HaydHas
JauTepaTypa, CpecTBa MaccoBoii nH(popmanuu, cetb HTepHeT)
IIpakTHYeckune 3aHATHA 2
[Touck u aHanM3 KEMCOB O MPUMEHEHUH XWMHUYECKHX BEIIECTB W TEXHOJIOTHI C y4eToM OyayIei
npopeCcCUOHAbHON  JAEATENIbBHOCTH O  TeMaM:  BaKHEWIIMe  CTPOMTENbHblE  MaTepHallbl,
KOHCTPYKLIMOHHBIE ~MaTepualbl, KpacKH, CTEKJIO, KepaMHKa, MaTepuaiabl Uil AJIEKTPOHMKH, 2
HaHOMaTepHuaybl, TEKCTUJIbHBIE BOJOKHA, WCTOYHHKUA DSHEPrUU, OPraHMYECKHUE U MUHEpaJbHbIE
y00peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAsI XUMHMSL.
3amura: [IpencraBienue pe3ynbTaToB pelieHns KeicoB B (hopMe MUHU-I0KIaa ¢ pe3eHTaluen
IIpomexyTouyHas aTrecTanus Mo JUCHUILINHE (A PepeHIHPOBAHHBIN 324€T) 2
Bcero 72
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3. YCJIOBUS PEAJIN3ALIMU ITIPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JANCHUITTINHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecnevyeHu o
KaOuner «®u3uK1 1 XMMHUW», OCHAIIEHHBII B COOTBETCTBUHU ¢ nipuiiokeHueM 3 OITOIT-I1.

3.2. UnpopMmanoHHOe oOecrnedeHne peajn3alui NPorpaMmMbl

1. Ia6puensa, O. C. Xumusa : 10-i xnacc (6a3oBwiii ypoBenb) : yueOnuk / O. C.
I"a6puensu, U. I'. Octpoymos, C. A. CrnagkoB. — 5-e u3a., crep. — Mocksa : [IpocBemenue, 2023. —
128 ¢. : mn. — ISBN 978-5-09-107222-8. — URL.: https://znanium.com/catalog/product/2089902
(mara obpamenus: 03.10.2023). — TekcT : 3JIEKTPOHHBIM.

2. Xumus :10 knace (yrinyonéunsiii ypoenb) / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun; nox penakuueir B. B. Jlynuna. — 10-e u3n., crepeorunnoe. — Mocksa : IIpocBenienue,
2023. — 448 ¢. —ISBN 978-5-09-107226-6. — URL.: https://znanium.com/catalog/product/2089923
(mata obpamenus: 04.10.2023). — TekcT : 2IEKTPOHHBIN.

3. ["abpuensn, O. C. Xumus. 11 xmacc (6a30Bblit ypoBeHs) : yuebnuk / O. C. ['abpuensH,
N. T. Octpoymos, C. A. Cnaakos. — 5-e uzl., crep. — Mocksa : [IpocBemienue, 2023. — 127, [1] c. :
wi. — ISBN 978-5-09-103623-7. — URL: https://znanium.com/catalog/product/2089904 (nata
obpamenus: 03.10.2023). — TekcT : 3JCKTPOHHBIH.

4. Xumus : 11-# knace (yrnyonéuusiii ypoBens) : yueOnuk / B. B. Epemun, H. E. Ky3b-
MeHKOo, A. A. llpo3nos, B. B. Jlyaun ; mox penakuueii B. B. Jlynuna. — 10-e u3., crep. — Mocksa :

[IpocBemenue, 2023. — 480 c. — ISBN 978-5-09-107469-7. — URL:
https://znanium.com/catalog/product/2089926  (mara oOpamenus: 04.10.2023). — Tekcr
AJIEKTPOHHBIN.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBLHO
TACIATITAHBI

KOHTpOJ'IB N OLCHKA pPE3yJIbTaTOB 06y‘leHI/I5{ OCYHICCTBIIACTCA MPEIIoaaBaTeJIEM B IIPOLIECCE

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromyMuUCs WHIAUBHIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ymbraThl 00ydeHHS

OMpCACIIAOT, YTO 06yqaloumecsl AOJDKHBI 3HATh, IMOHUMATh WU ACMOHCTPUPOBATL IO 3aBCPLHICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJISL U OLICHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCIIONIB3YETCSI CHCTEMa OIICHOYHBIX MEpPONPUATUHN, MPEICTAaBISIONIas COOONH KOMIUIEKC Y4eOHBIX
MEPONPUSITHIA, COTIACOBAHHBIX C pe3yibTaTaMu 00yueHust u chopmynupoBaHHbx ¢ yuerom OI'OC
COO (mpeametnbie pe3ynbtathl o aucturuiuae) 1 GI'OC CIIO.

THnbl OLEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHust .
MeponpusiTuii
| OcHOBHOe coiep:KaHue
1 Pa3nes 1. OcHOBBI Popmyauposars
0a30Bble NOHATHA U
CTPOEHMS BellecTBa
3aKOHBI XUMHUH
1.1 |OKO01 CrpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHue atomoB
XUMHYECKHX 3JIEMEHTOB |(HOPMYJIbl COSIMHEHUI B |XUMHUYECKUX DJIEMEHTOB H
U IIPUPOJA XUMUYECKOU |COOTBETCTBUH CO IpUPOJIa XUMUYECKOM CBSI3U.
CBS3U CTENEHbIO OKHCIIEHUS 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKHX DJIEMEHTOB, |XHUMHUYECKUX QOopMyT
WCXOJIS U3 BAJICHTHOCTH U |ABYXaTOMHBIX COCUHEHHI
JIEKTPOOTPHULIATENILHOCTH |(OKCHJIOB, CYIb(HI0B, THIPHUJIOB
U T.11.).
3. 3aiaHus Ha UCTIOJIb30BaHHE
XUMHUYECKOH CUMBOJIUKA U
Ha3BaHUW COCMHEHUH IO
HOMEHKJIaType MEX1yHapOIHOTO
COI03a TEOPETUYECKOUN 1
MPUKIATHON XUMHUH U
TPUBHAIIbHBIX HA3BaHUU IS
COCTaBJICHUS] XUMUYECKUX
(hopMyI IBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynab(GUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COETMHEHM OTAENbHBIX KJIacCOB
1.2 | OK 01 [Tepuoanueckuii 3aKoH u|XapaKTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 tabmuma J[.U. XUMHUYECKHE DJIEMECHTHI B |HEMETAJUIMYSCKHE CBOMCTBA,
I[IK 2.1 |Mengneneesa COOTBETCTBHUH C UX ANEKTPOOTPHULIATENLHOCTD U

II0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME

CPOJICTBO K JJIEKTPOHY
XMMHUYECKHUX 3JIEMEHTOB B
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

XUMHUYECKHUX DJIIEMEHTOB
.. MenneneeBa

COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOEHHEM H IOJOKEHHUEM B
IIEpUONYECKON CUCTEME
XUMHUUYECKUX 3yiemenToB J[. 1.
MenaeneeBay.

2. IlpakTyeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHHUEM ATOMOB XUMHUYECKUX
3JIEMEHTOB U IEPUOJUYECKUM
U3MEHEHUEM CBOMCTB
XUMHUYECKUX AJIEMEHTOB U UX
COEMHEHUI B COOTBETCTBUU C
nosioxenueM Ilepuonnueckon
cUCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKUE 3aaHusl Ha
XapaKTEepU3aLUI0 XUMHUECKUX
3JIeMEHTOB: «MeTanmu4eckue /
HEMETaJUINYECKHE CBOMCTBA,
3JIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBHE C MX IJICKTPOHHBIM
CTPOEHUEM H TMOJIOKEHHUEM B
NEPUOINYECKON CUCTEME
XUMUYECKHUX HJIEMEHTOB

.. MenneneeBa»

Pasznea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHYECKHX Peakuuid

KonTpoasnas padora
«CTpoeHne BenecTsa u
XMMHYeCKHe peaKkium»

2.1

OK 01
OK 04

TuIbl XUMHYECKUX
peaKkuuit

CocTaBnaTh peakiuu
COCITUHEHUS, PA3IOKEHUS,
oOMeHa, 3aMeIleHN,
OKHCIIMTENHHO-
BOCCTAHOBUTCIIBbHBIC
peakuuu

1. 3amaun Ha cocTaBiICHUE
YpaBHEHUU pEaKIUM:

— COEIMHEHMS, 3aMENICHMUS,
pasnoxeHusi, o0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHI C
HCIIOJIb30BaHUEM METOIa
ANEKTPOHHOTO OaiaHca.

2. 3agauyn Ha pacyeT MaccChl
BEILECTBA WJIH 00bEMA

ra30B 10 U3BECTHOMY KOJIUYECTBY
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
BEIIECTBA, Macce WK 00BEMY
OJIHOTO M3 YYacTBYIOIIUX B
peakIu BELIECTB; PACUETHI
Macchel (00bEMa, KOJTHMIecTBa
BELIECTBA) IPOJYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEILIECTB UMEET
npuMecu
2.2 | OK 01 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHUs 1. 3ajaHus Ha cocTaBJIEHUE
OK 04 |nuccoumarus U MOHHBIA |XUMUYECKUX PEAKIIUU MOJIEKYJISIPHBIX M HOHHBIX
oOMeH MOHHOI0 0OMeHa C peakuuii ¢ yyacTueM KUCJoT,
y4acTHEM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTAaHOBJICHHWE U3MEHEHUS
KHCJIOTHOCTH CPEIbI
2. JIaboparopnas padota "Turbl
XUMHUYECKHUX peakiuii”

3 Pa3nen 3. Ctpoenue u |HcciegoBats crpoenue u|Konrpoabhas padora
CBOMCTBA CBOMCTBA «CBoiicTBa HEOPraHUYECKUX
HEOPraHU4eCcKHX HEOPraHU4eCKHX BeIleCTB)»

BelIeCTB BeleCTB
3.1 | OK 01 Knaccugukanmus, Knaccupunuposars 1. Tect «Homenknarypa u
OK 02 HOMEHKJIaTypa 1 HEOpraHUYeCKue Ha3BaHUE HEOPTaHUYECKUX
[IK 2.1 |cTtpoeHue BEILIECTBA B COOTBETCTBUM |BEILIECTB UCXOMS U3 UX
HEOPTraHUYECKHUX C UX CTPOCHUEM XUMHYECKOH (HOPMYIIbI UITU
BEILIECTB COCTaBJICHHE XUMHYECKOU

(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEILIECTBA I10 MEXIYHAPOIHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MacCOBOM
JIOTU (MaCChl) XUMHUECKOTO
JJeMeHTa (COeAMHEHUS) B
MOJIEKYJie (CMeCH).

3. [IpakTryeckue 3aJaHus 1o
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTuyeckue 3aaHus Ha
OIIpEeAEIEHNE XUMUYECKON
aKTUBHOCTH BELIECTB B
3aBHCUMOCTH BHJIa XUMHUYECKON
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
CBSI3M U TUIIA KPUCTAJUINYECKOM
peleTku
3.2 | OK 01 DU3UKO-XUMUYECKUE YcranasinuBaTh 1. Tect «Ocobennoctu
OK 02 |cBoiicTBa 3aBUCHUMOCTh (PU3HUKO- XUMHUYECKHUX CBOMCTB OKCHJIOB,
[IK 2.4 |HeopraHWYEeCKHX XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB |TUJIPOKCHIOB U COJIEH.
OT CTPOCHHSI aTOMOB H 2. 3anaHus Ha COCTaBJICHUE
MOJIEKYJI, @ TAK)KE TUIIa  |YPAaBHEHUU XMMUYECKUX pPEAKIU
KPUCTAJITINYECKON C Y4acCTHEM IMPOCTHIX U CIOKHBIX
peleTKH HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(}OTEpHBIX AIEMEHTOB;
HEOPraHUYECKHUX KUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
THIPOKCH/I0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOWCTBA U CIIOCOOBI MOTYYECHHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOMCTBA U MTOJIyYEHHUE
HEOpPraHMYECKUX BEIIECTB
4 Pa3nen 4. Ctpoenune u |UccienoBarb crpoenue u|KonrpoJsbHas padora

CBOHCTBA
OpPraHMYecKux

CBOliCTBa OpPraHn4eCKux
BeIIECCTB

«CTpoeHue U cBOICTBA
OpPraHHYecKHX BelIeCTB)
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
BellecTB
4.1 |OKO01 Knaccudukanus, Knaccudumnuponats 1. 3agaHus HA COCTABIICHHE
I[IK 2.1 |cTpoenue u OpraHUYECKHE BEIIECTBA B [HA3BaHUN OPraHUYECKUX
IIK 2.4 |HOMeHKIaTypa COOTBETCTBUU C UX COCIMHEHUH 110 TPUBUAILHON WIH
OpPraHMYECKUX BEIIECTB |CTPOECHUEM MEX1yHapOAHON
CUCTEMATUYECKON HOMEHKJIIATYpE.
2. 3amaHus Ha COCTaBJICHHE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHMYECKUX BEIIECTB
OTJIENIbHBIX KJIACCOB.
3. 3aauu Ha onpezeneHue
npocteimien GopmyIbl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
U3 AJIIEMEHTHOTO cocTana (B %)
4.2 | OK01 CBolicTBa OpraHMYecKuXx | Y CTAaHaBIMBATh 1. 3ajaHus Ha cocTaBJIEHUE
OK 02 COEIMHEHU I 3aBUCHUMOCTH (PU3UKO- YpaBHEHUN XUMUYECKUX pPEaKIUi
OK 04 XUMHYECKHUX CBOMCTB C y4aCTHUEM OPTraHUYECKUX
[IK 2.4 OpPraHMYECKUX BEIIECTB OT |BEIIECTB HA OCHOBAaHUH UX

CTPOCHUSA MOJICKYJI

COCTaBa M CTPOEHHUA.
2. 3ajaHus Ha COCTaBJIEHHE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WJUTFOCTPUPYIOIIUX XUMHUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs JAHHBIX PEaKIuil 1
TEHETUYECKOM CBS3HU
OpPraHWYECKUX BEILIECTB Pa3HbIX
KJIACCOB.

3. PacyerHble 3a1auu 10
YpaBHEHUSIM PEAKIINH C ydacTHEM
OpPTaHUYECKUX BEIIECTB.

4. JIaboparopnas paboTa
“IIpeBpallieHUs OPraHNYECKUX
BELIECTB IIPX HArpEBaHUU"
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusITHI
43 | OK 01 Nnentudukanus Hccnenosath 1.ITpakTUKO-OpUEHTUPOBAHHBIC
OK 02 |opraHu4eckux BEUIECTB, |KAUECTBEHHBIC PEAKIUU  |33aJaHUs 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
[IK 2.4 |mpumeHeHHe B OBITOBOI |COCTUHEHUH OTACTBHBIX |OpPraHMYECKUX BEIIECTB, B T.U.
Y IIPOM3BOJICTBEHHOM  |KJIACCOB HCIIOJIb3YEMBIX JJIS UX
JESTEIIbHOCTH YEJI0OBEKA UACHTU(DUKAIMY B OBITY U
IIPOMBIIIIEHHOCTH.
2.JIaboparopnas paboTa:
“UnenTuduKanus opraHndecKux
COCIMHEHUN OTAEILHBIX KJIacCOB”’
5 Pa3nean 5. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMMYecKHe |(aKkTOpPOB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUSs XHMHYECKHX peakiui
XHMHYECKHX peakuui
5 |OKO01 CKopoCTh XMMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 |peakuuii. XMUMHYECKOE |BJIUSHUE KOHLIEHTPALlMM  |TEOPETHUYECKUE 3aJaHUs HA
I[IK 2.1 |paBHOBecue pearupyromux BeUecTB U |aHaau3 PaKkTOpOB, BIUAIOUIMX HA
TEMIIEPATYpPbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XMMHYECKON
XUMHYECKHUX PEAKINH peaknuu. [IpakTuko-
XapakTepru3oBaTh OpPUEHTUPOBAHHBIE 3aJaHUS Ha
BIIUSIHUE U3MEHEHUS NpUMeHeHue npuHuumna Jle-
KOHLEHTpauuu Bemiects, |lllaTenbe 11 HaXoXACHUS
peaxkuuu cpeasl u HaIlpaBJICHUS CMEIIEHUS
TEMIEpaTypbl HA paBHOBECHS] XUMUYECKOM peaKuu
CMEIIeHNE XUMUYECKOTO |1 aHaiu3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBatbh HCTHHHBIE
Pa3nes 6. PacTtBopsl pacTBOpHI € 32JaHHBIMHA
XapaKTepUCTHKAMU
6.1 | OK 01 IlonsTue o pactBopax  |Pasnuuars HCTUHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02 pacTBOpbI pacTBOpPOB.
OK 07 2. IIpakTHKO-OpUEHTHPOBAHHBIE
I[IK 2.1 pacdeTHBIE 3aJJaHus Ha

JTUCTIEPCHBIE CHCTEMBI,
HCIIOb3yEMbIE B OBITOBOM 1
MIPOU3BOJICTBEHHOM JESATEIHHOCTH
YyeJnoBeKa
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBats Gusuko- [IpakTrueckas padora
OK 02 |pacTBOpOB XHMHYECKHE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
OK 04 HUCTHUHHBIX PacTBOPOB
[K 2.1
K 2.4
Il | [IpodeccuonaIbHO-OPHEHTHPOBAHHOE COJIePKAHUE (COEPKAHUE TPUKIIATHOTO MOTYJIs1)
7 Paszgea 7. OuenuBarth nocjiaeaAcTBHs |3amuTa Keica (¢ yuyeTom
Xumus B ObITY U OBITOBOI U Oyayuueil mpodeccuoHaJIbHOM
NMPON3BOJACTBEHHOI NPOM3BOJACTBEHHOI JAesiTeJIbHOCTH)
JAesITeJIbHOCTH JAesiTeJIbHOCTH YeI0BeKa
yeJ0BeKa (1 (%3 701070%
JIKOJIOTHYECKOI
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 2.1
I1IK 2.4

XuMmus B ObITY U
HPOU3BOACTBEHHON
JeATEIIbHOCTH YeJI0BEeKa

O11eHUBATh MTOCHICACTBHSA
OBITOBOM U
MPOU3BOJACTBEHHOMN
JIeITEILHOCTH YeJIOBEKa C
MO3UITAHN DKOJIOTHUECKOM
0e30macHOCTH

Keiic (c yuerom Oyaymieit
npodeccuoHabHON
JEATETLHOCTH )

Bo3MoXHBIE TEeMBI KEHCOB:

1. IlorenieHue KmMara u
BBICBOOOXKICHHE Ta30BbIX
THIPATOB CO JIHA OKEaHa.

2. Bynyume marepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBsle maTepuansl amns
COJTHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIHHBIX TIPETIapaToB
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