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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJIBHOM JUCHUIIJIMHBI OYIL07 «XUMUSI»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccHOHATbHOII

00pa3oBaTeIbHOI MPOTrPAMMBI

O6meobpazoBatenbhas aucuuiuinHa OVYIL.07 «Xumus» usydyaercs Ha 6a30BOM
ypOBHE B  00meoOpa3oBaTeIbHOM  IHKJIE  y4eOHOro  IlaHa  OCHOBHOMU
npodeccruoHanbHOl 00pa3zoBaTesibHON mporpamMmbl B cootBercTBUM ¢ PI'OC mo
cneruanbHocTH 31.02.07 Cmomamonoeuueckoe oeno.

1.2. Heau u mu1aHupyemble pe3yJbTaThl 0CBOCHUS JUCITUNITIHHBI

1.2.1. leau 1 3aaa4y JUCHUTLIMHBI

@opMHUpPOBaHUE y CTYACHTOB MPEACTABICHUS O XHWMHYECKOM COCTaBIISIIOLIEH
€CTECTBEHHO-HAYUYHOU KapTUHBI MUpPA KaK OCHOBBI MPUHATHUS PEIICHUN B KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TIOBEJCHUS B MPUPOTHOM Cpeie.

3ajauM JUCUUIIMHBI:

1) cdhopmupoBaTh MNOHMMAaHHWE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKArOLIEH Cpelle, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBISATH (OPMYJIbl HEOPTaHMUYECKUX U OPTraHUYECKHX
BEII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUN, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATH
pPEe3yJbTaThl XUMUUYECKUX DKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHUYECKHUX
OKCIEPUMEHTANIbHBIX ~ MCCJIEAOBAHMNA ¢  COONIOJIGHHEM TpaBUJl  OE€30IacCHOTO
oOpalleHus ¢ BeIeCTBaMu 1 JIabOpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(MOpPMAIMI0O XMMHUYECKOTO XapakTepa u3
pPa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUSI POTHO3UPOBATH MOCIEICTBUSI CBOCH NEATETLHOCTH U
XUMHUUYECKUX TIPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOILIECCOB;

6) chopMupoBaTh MOHMMAHWE 3HAYUMOCTH JOCTHIKCHHH XMMHUYCCKOH HAyKH U
TEXHOJIOTUM JJIs1 pa3BUTHUS COLIMATIBHON U TPOU3BOICTBEHHOM cep.



1.2.2. Ili1anupyemMblie pe3yJbTaThl OCBOCHHS 0011e00pa3oBaTeIbHOM IMCHUIIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Koan ILiranupyeMsble pe3yibTaThl OCBOCHHUS AUCHUIIIMHBI
HAUMEHOBaHU
e

dopMupyemMbIX Oo0mue JAucnunimHapHbie

KOMITeTeHI Ui

OK 01. B yacTu TpyA0BOI0 BOCIIUTAHMSA: - BIAQJECTh CHCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas  BKIJIIOYAET:
Bribupats - TOTOBHOCTb K TpPYyAYy, OCO3HAHHE IIEHHOCTU | OCHOBOIIOJIAralolUe MOHATHS (XUMHUYECKHM 3J€MEHT, aToOM, 3JIEKTPOHHAas
CIOCOObI MacTepcTBa, TPYA0T00HE; 000J104Ka aToma, s-, p-, d-2JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
pelleHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JAEATEIbHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIIECHUS, XMMHYECKas
npodeCcCHOHaN | TEXHOJIOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAsT Macca, MOJIAPHBIA O00BEM, YTJIEPOJHBIA CKEJeT,
BHOMU CHOCOOHOCTh MHUIMHMPOBATH, IJIAHUPOBATh M | (YHKLUMOHANbHAS TPYINA, paJuKai, U30MEpHs, U30Mepbl, TOMOJIOTHYECKUIA
JEATEIbHOCTH | CAMOCTOSITENIBHO BBIIOJIHATH TAKYIO AEATEIbHOCTD; | psAll, TOMOJIOTH, YTIIEBOAOPOABI, KUCIOPOA- U a30TCOAEpKAILINE COCANHEHUS,
IPUMEHUTEIBH | - MHTEpPEC K pa3IMYHbIM cdepam | OMONOTMYECKH AKTUBHBbIE BelecTBa (YIJIEBOJbI, JKUPbI, OENKU), MOHOMED,
0 K pa3IM4HbIM | IPO(eCcCHOHAIBHON 1eATENbHOCTH, MIOJIUMEDP,  CTPYKTYpPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIWHEHHS,
KOHTEKCTaM OBjajeHHe  YHHBEPCAJIBHBIMM  Y4eOHBIMH | KpUCTAJUIMYECKAs pPELIeTKa, TUIl XUMHYECKUX pPEaKUHUH (OKUCIUTENbHO-

NMO3HABATEJIbHBIMHM J1eliCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe AeHCTBUS

- CaMOCTOSITENIEHO (dhopMynupoBarthb 51
aKTyaJIu3upoBaTh MPOOIEMyY, paccMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHaBJMBAaTh CYIIECTBEHHbIH MpPU3HAK WIH
OCHOBaHHA MJId CpaBHCHMHA, KJ'IaCCI/I(i)I/IKaHI/II/I 158
00001IeHHS;

- OmpenensaTh IeTu JeATeTbHOCTH,
napameTpbl U KpUTEPUU UX JTOCTHIKECHHUS;
- BBIABJIATH 3aKOHOMCPHOCTH H IPOTHUBOPCUUA B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCHUTH KOPPEKTUBBI B JACATCIIbHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YyJbTATOB LENSM,
OLICHUBATb PUCKHU HOCHG}ICTBHI;’I JACATCIIBHOCTH,

3a/1aBaTh

BOCCTAaHOBUTENbHBIE, 3K30-U SHAOTEPMHUUECKUE, PEaKIIMM HOHHOTO 0OMEHa),
pPacTBOP, DJIEKTPOJIMUTHI, HEDJIEKTPOJIMTHI, SJICKTPOIUTUYECKAs AUCCOLMALINS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIUU, XUMHYECKOE
paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. byriepoBa, Teopus 3JIEKTPOIUTHYECKON
aucconuanuu, nepuoauyeckui 3akon .M. Menneneesa, 3aKOH COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN S3BIK XMMHH, (PAKTOJIOTUUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyYEHUH U O€30MacHOM HCIOJIb30BaHUH
BOXHEHIINX HEOPraHMYECKUX U OpraHMYeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKOU EATEIbHOCTH YEJI0BEKA;

- yYMETh BBIABISATH XapaKTEpPHbIE IPU3HAKKM M B3aWMOCBSA3b HW3YUYEHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOIIUE ITOHATHUSA IIPU ONIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HUX MPEBPALLECHUN;
BBIBIATH  B3aMMOCBSI3b  XUMUYECKMX 3HAHMM C  IOHATUAMHU U
MIPEACTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX [TPEAMETOB;




- pa3BHBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCcIeI0BaTeILCKUE elCTBUA:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOM
u MIPOCKTHOM IEeITEILHOCTH, HaBBIKAMH
pasperieHus mpoodieM;

- BBIIBJISITH IPUYMHHO-CJICACTBEHHBIC CBSI3M M
aKTyaJIM3UPOBaATh 3a7a4y, BBIIBUTATh TUIIOTE3y €€
perieHus, HaXOJHUTh apryMEHTBI TS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3aaBaTh
napameTpbl U KPUTEPUH PELICHUS;

- aHAIM3HWPOBATHh MOJYYECHHBIC B XOJE PEIICHUS
3aJlauyd  Pe3yibTaThl, KPUTHYECKH OIICHHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3HPOBAThH HW3MCHCHHE B
HOBBIX YCJIOBHSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATECIBHYIO U
MPaKTUYECKYIO 00JIaCTH KU3HEACATEIBHOCTH;

- yMEThb HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX O0IacTei;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BAaHHUS B
MO3HABATENILHON U COIIMAIbHOM MPaKTHUKE

npenaraTh

- yMeThb HCIIOJb30BaTh HAUMECHOBAHUS  XUMHYECKUX  COCTMHEHHIA
MEXKJIYHApPOAHOTO COK3a TEOPETUYECKOW W MPUKIATHOM XUMHU U
TPUBHAIIbHBIC HA3BaHMS BaKHEHIIINX BEIIECTB (ITUIICH, al[CTUIICH, MIUIICPHH,
denon, Qopmanbaerun, yKCycHas KHCIOTa, TJIMIIMH, YTrapHBIA Tas,
YIJIEKUCIIBINA a3, aMMHUaK, TallieHas U3BEeCTh, HErallleHas W3BECTb, MUThEBAsS
colla W JPYTUX), COCTABIATH (HOPMYJIbI HEOPraHMYCCKHMX M OPraHUYCCKUX

BCIIIECTB, YpaBHEHUS XHUMHYECKHUX pEaKIUh, OOBACHITH WX CMBICI;
MOATBEPXKIATH XapaKTepHBbIE XUMHUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIUMH AKCIIEPUMEHTAMU U 3aMUCSIMU YPAaBHEHUN XUMHYECKHUX
peaKuuii;

- yMeTb YCTaHaBJIMBATh IPUHAIJIEKHOCTh H3YyUCHHBIX HEOPraHUYECKUX HU
OpTraHN4YC€CKUX BCHICCTB K OIMPCACIICHHBIM KJIaCCaM W rpyIimnam COGI[HHGHI/Iﬁ,
XapaKkTepu30BaTh MX COCTAB U BaKHEHIIME CBOWCTBA; OMPEAEATh BUIbI
XUMHUYECKHUX CBA3€H (KOBaJEHTHAasl, NOHHAsl, METAUINYECKasi, BOJOPOAHAs),
TUIIBl KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KiIacCU()ULIUPOBATh XUMUUECKUE
peaxkuuu;

- copMupoBaTh NIpPEACTABICHUSA: O XHUMHYECKOM  COCTaBIAIOLICH
CCTGCTBGHHOHayLIHOf/i KapTUHBI MHpa, POJM XUMHUHU B IIO3HAHUH SIBIICHUH
Opuposl, B (OPMUPOBAHMM MBIIIICHUS U KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOJUMON Il PELICHUS MPAKTUYECKUX
3aJjad ¥ 9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY 3/10POBBIO U
MPUPOAHON CpeliE;

- yMeThb MPOBOJUTH pacueTbl MO XMMHUYECKMM (opMyliaM M ypaBHEHUSIM
XUMHUYCCKUX pCaKHI/Iﬁ C HUCIIO0JIBb30BaHUEM (1)1/131/ILI€CKI/IX BCJINYHH,
XapaKTepU3yIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpMasnbHBIE yCJIOBHUSI) Ta30B, KOJMYECTBA BEILIECTBAa; MCIIOIb30BATh
CUCTEMHBIE XMMHWUYECKHE 3HAHWS IJI1 NPUHATHS PELICHHH B KOHKPETHBIX
KN3HCHHBIX CUTyalluAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa
ITOMCKa,
aHanu3a u

B 00s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW NPAKTHKH,
OCHOBaHHOT'O Ha Janore KYJbTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MeCTa B

- yMETh IUIAHUPOBAaTh M  BBINOJHATH XUMHUYECKUU  OKCIIEPUMEHT
(mpeBpalieHnss OpPraHWYeCKWX BEIIECTB TIPU HArPEBaHHWH, IOTyUYEHHUE
OTUJIEHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIMU HA aJbICTHUIbI,
KpaxMmaj, YKCYCHYIO KHCJIOTYy; JeHaTypanus O€JIKOB TP HarpeBaHHH,
[[BETHBIC pPEAKIMH OEJNKOB, TMPOBOJUTH PEAKIMU HOHHOTO OOMeHa,
OTIPENIeTISATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha CyJbdar-,




UHTEPIpETANN
UHPOpPMALIUU U
nH(OpMaITMOHH
BI€ TEXHOJIOTHH
TUIst
BBITTOJTHEHHS
3aa4
npodeccuonan
BHOU
JeSITeTbHOCTH

MOJUKYJIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SA3BIKOBOM M YHUTATEIBCKOU
KYJbTYpPbl KaK CpPEJCTBA B3aUMOJICUCTBUS MEXIY
JIOIbMU U ITO3HAHUS MUDA;

- OCO3HAHME IIEHHOCTH HAY4YHOM JIESITEIbHOCTH,

FOTOBHOCTb  OCYILIECTBJISITh  NPOEKTHYIO U
HCCJIEIOBATEILCKYIO JeSITeNIbHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE;

OBJiageHue  YHHUBEPCAJIbHBIMM  y4eOHBIMU

MO3HABATEJILHBIMH 1eHCTBUSIMM:

B) padora ¢ ungopmanmeii:

- BJIAACTb HAaBBIKAMH IIOJTYYCHUSA I/IH(i)OpMaIlI/II/I n3
HUCTOYHUKOB DPAa3HBIX THUIIOB, CaMOCTOSITENIEHO
OCYLIECTBJIATh NOUCK, aHAJIU3, CUCTEMATU3ALUIO U
MHTEPIIPETALNIO MHPOPMAIIMK PA3TUYHbBIX BUJIOB U
dbop™m npeacTaBIeHuUs;

- co3JaBaTh TEKCThl B Pa3MuYHBIX (opMarax c
y4e€TOM Ha3HAueHus HHPOpMALUMU U IeJIeBOI
ayJIMTOpUH, BBIOMpas ONTHMAIbHYIO  GdopMy
MNpEaACTaBJICHUA U BU3yaJIM3allhU,

- OICHMBATh JOCTOBEPHOCTHb, JIETUTUMHOCTH
uH(popMaIuu, €€ COOTBETCTBUE IMPABOBBIM U
MOpaTbHO-ITHUYECKUM HOPMaM;

- HCTOJIb30BaTh CpelCcTBa HHGOPMAIIMOHHBIX |
KOMMYHHKAITMOHHBIX TEXHOJOTHH B pEUICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3aIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€301MacHOCTH,
TUTUEHBI, pecypcocOepekeHHs, TPaBOBBIX U
STUYECKUX  HOPM, HOpM  HH(POPMAIMOHHON
0e30IMacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMalnu, UHHOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH,

KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KaTHOH AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Mertamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIAMU TEXHUKU O€30MacHOCTH IMpH OOpalleHUuu C
BeIIeCTBAMH U J1a00paTOPHBIM OOOPYIOBAaHHEM; MPEACTABIATh PE3yIbTaThI
XUMHUYECKOT0 SKCIIEpPUMEHTa B (popMe 3alliCH ypaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyITUPOBAThH BBIBOBI HA OCHOBE 3THX PE3yJIbTATOB;

- YMETb aHAJIU3UPOBATh XUMHUECKYIO HH(OPMALIKIO, TTOJIy4aeMyI0 U3 Pa3HbIX
HUCTOYHUKOB (CpeACTB MaccoBoi nH(popmanmu, cetb IHTEpHET U ApyTHE);

- BIAJACTb OCHOBHBIMH METOJAAaMH HAay4YHOTO TIO3HAHMS BELIECTB H

XUMUYECKUX  sIBJeHUM  (HAONIOACHHE,  U3MEpEHHUe, 3KCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh TPOBOJHUTH PACUEThl IO XMUMHYSCKUM (opMmyiaM W ypaBHCHHSIM
XUMUYECKUX  pEaKIUuid C  HUCIOJb30BaHMEM  (PH3WYECKMX  BEIUYHH,

XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MaccChl, 00bemMa
(HOpMaslbHBIE YCJIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMMMUYECKHE 3HAHUS JJI1 NPUHATUS PELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




OK 04. - TOTOBHOCTE K CaMOpPa3BUTHIO, | - YMETh IUIAHHUPOBATb W  BBINOJHATH XUMHUYECKUM  AKCIEPUMEHT
DddexTuBHO CaMOCTOSITEJIBHOCTU U CaMOOTIPE/ICICHUIO; (npeBpallleHuss OpPraHUYeCKUX BEIIECTB IIPU HArpeBaHHUM, IOJIY4YEHUE
B3aMMOJICHCTBO | -OBJIaJICHUE HaBBIKAMU y4eOHO- | TUJIEHA W W3Y4YEHHE €ro CBOWCTB, KAYECTBEHHBIC PEAKIIMU Ha ajIbICTH/IbI,
BaTh U WCCJICIOBATENILCKOM, TMPOCKTHOW M COIMAILHOM | KpaxMal, YKCYCHYIO KHCIOTY; JACHAaTypauus OCIKOB TpH HarpeBaHUH,
paboTath B IeITEIbHOCTH, [BETHBIC pPEaKIUU OENKOB; TMPOBOJUTh pPEaKIMH HMOHHOTO OOMEHa,
KOJJIEKTHBE U OBJaagenue YHHUBEPCAJIbHBIMU | ONIPENIEISTH CPEy BOIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINH Ha CyIb(aT-,
KOMaHJIe KOMMYHUKATHBHBIMH J1€HCTBUAMM: KapOOHaT- W  XJOPUI-aHWOHBI, Ha  KaTHOH aMMOHHs; pelIaTh

0) coBMecTHas 1eITeJIbHOCTD. AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Mertamel" u "Hemeramisl") B

- TOHMMAaTh M UCIOJIb30BaTh IPEUMYIIECTBA | COOTBETCTBUU C TpaBUJIAMU TEXHUKH OE€30MaCHOCTH IPU OOpAICHUU C

KOMaHJIHOM ¥ MHAUBUIYAJTBbHON PaOOTHI, BEIICCTBAMH U J1aO0OPaTOPHBIM O0OPYIOBAaHHEM; MPEACTABIATH PE3yJIbTaThI

- NPUHUMATh LIETU COBMECTHOW JesATeNbHOCTH, | XUMUYECKOTO KCIEpUMEHTa B (hopMe 3amicH ypaBHEHUI COOTBETCTBYIOIINX

OpPTaHW30BBIBATh ¥ KOOPAWHHUPOBATH JACHCTBHS IO | PEAKINi U (POPMYITHPOBATH BHIBOABI HA OCHOBE ITHUX PE3YJIHTATOB

€e JOCTI)KEHMIO: COCTaBIATh IIIaH JIEMCTBHH,

pacrpeaenaTh pojau ¢ y4eTOM MHEHUN YYaCTHHUKOB

00CcyX1aTh pe3yJIbTaThl COBMECTHOM paOOTHI;

- KOOPJMHUPOBATh W BBINOJHATH pPabOTy B

YCIIOBHSX peanbpHOrO, BUPTYaJIBHOTO u

KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBIIATh IO3UTHUBHOE CTPATErMUECKOE

MOBEJICHUE B PA3JIUYHBIX CUTYaIUsX, MPOSIBISTH

TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM

OBiaseHue YHUBEPCAJILHBIMH PeryJassTHBHbBIMH

JeHCTBUSIMU:

') NPUHSATHE ce0s M APYTHX JTIOAei:

- IPUHUMAaTh MOTUBBI U apPTYMEHTHI JPYTUX JIIOAEH

MIPU aHAJIN3E PE3YyJIbTATOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYIUX JIIOAEH

Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C

MO3UIIMH JIPYTOTO YEJIOBEKa,;
OK 07. B 00J1acTH PK0JI0rHYeCKOro BOCIIUTAHMSA: - chopMUpOBaTh TPEACTABICHUS: O XHUMHUYECKOW  COCTaBJISIOIICH
ConeiicTBOBaTh | - CHOPMHUPOBAHHOCTD JIKOJIOTHYECKON KYJIBTYpHI, | €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XMUMHH B TIO3HAHUHU SIBJICHHUA
COXpaHEHUIO MOHMMAaHHUE BJIMSHUS COLMATHLHO-)KOHOMHUYECKUX | IPUPOAbI, B (OPMHPOBAHMHM MBIIUICHUS M KYJIbTYyphl JHYHOCTH, €€

OKpYXKaroIein

IIPOLIECCOB ~ HA  COCTOSIHWE  NPUPOAHOW U

(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJUMOMN Uil PELIEHUS] MPAKTUYECKUX




cpebl, COIIMAIBHOM  CpEeNbl, OCO3HaHWE TIJI00AJIBHOTO | 3a7a4 U IKOJOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
pecypcocOepex | XxapakTepa dIKOJIOTHUECKUX Mpobem; MIPUPOJHON CpelIE;

CHHUIO, - IJJAHUPOBaHUE M OCYIIECTBICHHE JEHCTBUM B | - YMETh COOJIIOAATH IpaBUjIa YKOJIOTHYECKU IIeJIeCOOOpPa3HOrO MOBEACHUS B
MIPUMEHSTH OKpY’KaIoIIe cpefe Ha OCHOBE 3HAHUs Iejeil | ObITy M TPYAOBOM NEATEILHOCTH B LIEJISAX COXPAHEHHUS CBOETO 3/I0POBbS U
3HaHMA 00 YCTOMYMBOTO pa3BUTHUS YEIOBEYECTBA; OKpYXaIoIllIeil MPUPOAHON Cpe/bl, YUYUTHIBATh OIMACHOCTh BO3JCHCTBUS Ha
N3MEHECHHU AKTUBHOE HEINPUATHE JACHUCTBUM, MPUHOCAIINX | dKUBBIE OPraHU3MBbI ONPEIECIEHHBIX BEUIECTB, MMOHUMAs CMBICH MOKa3aTems
KJIMMaTa, BpEJl OKPYXAIOIICH Cpejie; MpeaeIbHON TOMYCTUMON KOHIIEHTPALIUKU

MIPUHLIUIIBI - yMEHHE MPOrHO3UPOBATH HEOIArONpHUSITHHIC

OEpEIKITUBOTO SKOJIOTUYECKHUE TOCIEACTBUS MPEAIPUHUMAEMBIX

MPOU3BOJACTBA, | ICWCTBUI, MIPEIOTBPAIATH UX;

3 pexTUBHO - pacuupenue OITbITa JIeATCIbHOCTH

JICUCTBOBATh B | DKOJOTMYECKON HAIPABICHHOCTH;

Ype3BbIYANHBIX | - OBJIaJCHUE HABBIKAMH y4€OHO-HUCCIIE0BATENLCKOM,

CUTYyaIUsxX MPOCKTHOM U COIMATBHOM ACSTEIILHOCTH,

K 1.1.

OcymecTBIATh MOATOTOBKY CTOMAaTOJIOTHYECKOr0 000py10BaHHSI M OCHAIIEH!S 3yOOTEXHUYECKOH JIabopaTopuy K paboTe ¢ y4eTOM OpraHu3aIuu
3y00TEXHUYECKOT0 IMPOU3BOICTBA

Iliianupyembie JTMYHOCTHBIE pe3yJbTaThl (1asee -JIP) B xoae peanusanuu 00pa3oBaTejibHOM MPOrpaMMbl

bepexxnuBo OTHOCAIIMICS K IPUPOJIHOMY HACJIEUIO CTPAaHbl U MUPa,
MIPOSBIISAIONINN CPOPMUPOBAHHOCTD IKOJIOTMUECKOMN KYJIbTYypbl HA OCHOBE
ITOHVMAaHHUS BIUSHUS COLUATIbHBIX, JKOHOMHUECKUX
1 Ipo(heCCUOHATIBHO-TTPOU3BOICTBEHHBIX MPOLIECCOB HA OKPYIKAIOLIYIO CPEAy.
Beipakaromuil nesrenbHoe HENpUATHE AEUCTBUN, IPUHOCSIINX BPE] IPUPOE,
pacrno3HaroNNi OMTACHOCTH CPe/ibl OOUTaHMSI, TPENYyIPEXKAAOIINNA PUCKOBAHHOE
MOBEJICHHUE APYTUX I'Pak]IaH, MOMYJIIPU3UPYIOMUI CITOCOObI COXpaHEHUS
MaMSATHUKOB IIPUPOJIbI CTPaHbI, PETMOHA, TEPPUTOPUH, TIOCETICHHU S, BKITFOUEHHBIH
B 0OIIeCTBEHHbIC HHUIMATUBBI, HAMPaBJIEHHbIE HAa 3200Ty O HUX

JIP10




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJBLHOM
JAUCHUITIJIMHBI «XUMMU S

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 72

B T.4.

OcHOBHOe coep:KaHue 48

BT. 4.:

TeopeTuieckoe o0ydeHue 24
MPAKTUYECKHUE 3aHITUS 24

IIpodeccnoHaILHO-OpHEHTHPOBAHHOE CO/lep:KaHue (COlep:KaHue

NMPHUKJIATHOT0 MOIYJIA) 6
BT. U..

TeopeTudecKoe o0ydeHne 2
IIPAKTUYECKUE 3aHATUS 4
CamocrosiTesibHasi padoTa 12

IpomexxkyTounas arrecTamus (3a4eT C OICHKOI) 4




2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

HaumenoBanue Coaepixanue yueOHOro MaTeprasa (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE), OBLen Yaco dopmupyembie
. beM 4aCOB
pa3iesioB U TeM JIa0OpaTOpPHBIE U MPAKTHYECKUE 3AHATHS, IPUKJIAAHON MOLYJ/Ib KOMIIeTCHIUH
1 2 3 4
OcHoBHOe coaep:kanue
Pasznes 1. OcHOBBI CTPOEHMS BellleCTBA
Tema 1.1. OcHOBHOe coiep:KkaHue OK 01, JIP 10
CrpoeHune aToMOB
XHMHUECKIX Teopernyeckoe o00yuenune
JJIEMEHTOB U _ _
npupona CoBpeMeHHass MoJelb CTpOoeHHsT aroMa. CHMBOJIMYECKMM S3bIK XUMHUH. XUMHYECKHM DIJIEMEHT.
XHMU9ECKOi OnexktpoHHas KoH(urypanus atoMa. Kiaccupukanus XUMHUYECKHX JIEMEHTOB (S-, P-, d-i)JIeMeHTI)I).
CBSI3H BanentHple  25eKTpoHbl.  BaneHTHOCTb.  OJIEKTpOHHAs ~ NPUPOAA  XUMHUYECKOW  CBA3M. 2
ONeKTpOOTPULATEIbHOCTh. BuJpl XMMHUYECKOM CBsA3M (KOBaJ€HTHAas, WMOHHAs, MeETajlInyeckKas,
BOJIOPO/IHAS) M CITIOCOOBI ee 00pa30BaHUs
IIpakTHyeckue 3aHATHSA
Pemenne 3amaHuii Ha HCIOJIB30BAHME XUMHUYECKOH CHMBOJIMKM W Ha3BaHWW COEIMHEHUHN 11O
HOMEHKJIAType MEXIYHapOJAHOIO COI03a TEOPETHUECKONM M MPUKIAJAHON XHMHUU M TPUBHAIBHBIX
Ha3BaHUIl Ui COCTaBJIEHUS XUMHUYECKUX (DOPMYJI JIBYyXaTOMHBIX COEIMHEHHMH (OKCHIOB, CyJb()UIOB,
TUJPUAOB U T.I1.) U IPYTHMX HEOPTaHUYECKUX COETMHEHUHN OTJENIbHBIX KJIACCOB. 2
[IpakTHueckue 3a1aHusl HA YCTAHOBJIEHHUE CBS3U MEXKIY CTPOSHHUEM ATOMOB XMMHYECKHX JJIEMEHTOB U
MEePUOJNYECKUM HW3MEHEHHEM CBOICTB XMMHUYECKHX AJIEMEHTOB M UX COEAMHEHMH B COOTBETCTBUU C
nosio>keHueM Ileproanueckoil cucTeMsl.
Tema 1.2. OcHoBHOe coaep:kaHue OK 01
[Tepnonnueckuin OK 02, JIP 10
3aKOH U TabIuIa IIpakTuyeckue 3aHATHS
.M. Menneneesa _
[Tepuonnueckas cucrema xumMudeckux s1neMeHToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT
Ilepnoanueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX 2

OJICMCHTOB, 06p33yeMLIX HMHU IMPOCTBIX U CIIOKHBIX BCUICCTB B COOTBETCTBUU C ITOJIOXKCHUEM




XUMHUYECKOTO0 A1eMeHTa B [lepronnueckoii cucremMe. MUpoBO33peHUYECKOE M HAyYHOE 3HAYEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Perienue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
371eMeHTOB «MeTauTn4ecKre / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUILIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B IIEPUOUUYECKON CUCTEME
XUMu4YecKux djemenToB .M. MenaeneeBay»

Pa3jnen 2. XuMunueckue peakuuu

Tema 2.1. Tumesl

OcHoBHOE CoAECpPKaHUuEC

XUMHUYECCKUX
peakuuii

TeopeaneCKoe oﬁyqelme

Krnaccudukanus u TUIBI XUMUYECKUX PEAKIUi C ydacTHEeM HeopraHudeckux BemecTB. CocTaBieHue
YpaBHEHUN peaKlUi COSIUHEHUs, PA3I0KEHUsI, 3aMEIIICHHs], OOMEHa, B T.4. PEaKlUii TOpPEeHMUsI,
OKHUCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHeHUs OKHCIICHUsSI-BOCCTaHOBIICHUS. CTeneHb okucaeHusl. OKUCIUTETh U BOCCTAHOBUTEIb.
CocraBneHue U ypaBHUBaHUE OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO
Oasianca. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH B IPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaxX U
JKUA3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTH4eckne 3aHATHA

KonunuectBeHHble OoTHOLIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHbIE 3aKOHBI B XMMHM M PAaCUeThl 110
YPaBHEHUSM XUMHUYECKMX peakuui. Moib Kak eIuHuIa KoJIM4YecTBa BemiecTBa. MolsipHas macca.
3aKOHBI COXpaHEHUs Macchl M 3Hepruu. 3akoH ABoraapo. MoisspHblii 00beM ra3oB. OTHOCHUTENbHAS
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHMSM XMMHUYECKMX PEaKLU C MCIOJIb30BaHHMEM Macchl, 00beMa
(HOpMaJibHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01, JIP 10

Tema 2.2.

OcHoBHOe coaep:xaHue

DIIEKTPOIUTHYECKA
sI IUCCOLMALIUS U

Teopernueckoe o0yueHue

WOHHBIA 00MEH

Teopus 3NIEKTPOAUTHUECKON qucconranuu. MoHbI. DNEKTPOIUTEI, HEAIEKTPOIUTHI. Peakninu MOHHOTO
obmena. CocTaBlieHHE peakIii MOHHOrO OOMEeHa IMyTeM COCTAaBJIEHUS UX IOJHBIX U COKPAIIEHHBIX
MOHHBIX yYpaBHeHUH. KHcI0THO-OCHOBHBIE peakiny. 3aJaHusl HAa COCTaBJIEHNE HOHHBIX PeaKkIuil

OK 01
OK 04, JIP 10




HpaRTn'{ecmle 3aHATHUSA

“Tunbl XUMUYECKUX peaKLuii’”.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOTHBIX U 00pa3yIOIIMXCS BEIIESCTB) U TPU3HAKOB
XUMHUYECKHUX peaknwuii. [IpoBeneHmne peakinii HOHHOTO 0OMeHa, OIPEICIICHNUE CPE/Ibl BOAHBIX
pacTBOPOB. 3aJlaHKsl Ha COCTABJICHUE HOHHBIX PEaKIINi

KonTpoasnas
CrpoeHue BelecTBa U XMMUYECKHUE PeaKLIuu
padora 1
Paznea 3. CTpoeHne 1 CBOMCTBA HEOPraHMYECKHUX BellleCTB
Tema 3.1. OcHOBHOe co/iep:KaHue OK 01
Kiaccudukanms, OK 02, JIP 10
HOMEHKJIATYDA 1 Teoperuueckoe o0yueHue
CTpOCHHE .
HEOPraHHYECKIX IIpenmer Heopranuueckoit xumuu. Kiaccuduxanus HeopraHuueckux BemiecTs. [IpocTbie U cl10XkKHbIE
BenecTBa. OCHOBHBIE KJIACChI CIIOMKHBIX BEIECTB (OKCH/IbI, THAPOKCUABI, KUCIOTHI, COJIH). B3aumocBs3p
Betiects HEOPraHMYECKUX BEIIECTB. ArperatHble COCTOsHUS BemecTBa. Kpucrammmdeckue 1 amophHble
BellecTBa. TUIBI KPUCTAINIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJISIpHAs, MOHHASI, METAJJINYECKast).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKON PElIeTKU. 3aBUCUMOCTb
XUMHAYECKON aKTHBHOCTH BEIIECTB OT BHJIa XUMHUECKOH CBS3H U THIIA KPUCTAIUTMYECKON PEIIETKH.
ITprurHBI MHOTOOOpa3usl BEILIECTB
IIpakTH4eckne 3aHATHA
Homenknatypa HeopraHMuecKrx BEIIECTB: Ha3BaHHME BELIECTBA UCXO/S U3 UX XUMUYECKOU (HhOpMYIIbI
WA COCTaBJIEHUE XUMHUYECKON (hOPMYJIbl HCXO/Isl U3 Ha3BaHUs BEILECTBA [0 MEXIyHApOIHOMN
(MIOITAK) nnu TpuBUaIbHON HOMEHKJIATYpeE.
Pemienne mnpakTHUecKuX 3aJaHMi MO KJIAacCH(PUKAIMK, HOMEHKJIAType M XUMHUYECKHM (opMyiiam
HEOpPraHMYECKHUX BEIIECTB Pa3IMYHBIX KiaccoB (yrapHblil Tra3, YIVIEKHCIBIM ra3, aMMHak, ramieHas
U3BECTh, HEralleHasl U3BECTh, MUThEBAs COJIA M IPYTUX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMUUECKUX
BELIECTB, ONPEENATh MPUHAIIIEKHOCTD K Kiaccy.
HcTounnku xuMudeckoi nudopmariu (cpecTB MaccoBoi HHPpOpMaluu, cetb IHTepHET u Apyrue).
[Touck nHpopMauu 1Mo Ha3BaHUSAM, UAECHTU(UKATOPaM, CTPYKTYPHBIM (popmyam
Tema 3.2. Ouznko-| OcHOBHOe coep:KaHue OK 01




XUMHYECKUE TeopeTnyeckoe o0yueHue OK 02, JIP 10
CBOMCTBA
HCOPraHU4CCKUX | Metamnbl. OOmme Gpu3nyeckue U XMMHUYECKHE CBOicTBa MeTaiuioB. CriocoObl MoJy4eHHs. 3HAuCHHUE
BCILECTB METAJJIOB M HEMETaNIOB B MPHUPOJAE U KU3HEICATEILHOCTH 4YeloBeKa U opraHu3MoB. Kopposus

METAJIJIOB: BUIBI KOPPO3UH, CITOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3HH

Hemeramnpl. OOmue ¢u3nueckue W XMMHYECKHME CBOMCTBA HeMETaioB. THIHWYHBIE CBOMCTBa

HemeraioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coeTMHeHUI HeMeTauioB. KpyroBopoTsl

OMOTeHHBIX PJIEMEHTOB B IIPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUIOB, THUIPOKCUIOB, KUCIIOT,

coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEHIECTB, BOAOPOIHBIX COSAMHEHHIA,

BBICIINX OKCHJIOB U THAPOKCUJIOB

IIpakTHYeckne 3aHATHA

CocraBiieHrue ypaBHEHMM XMMHUYECKUX PEAKIMI C y4acTHEM IPOCTHIX U CIIOKHBIX HEOPTaHWYECKUX

BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHUIOB METaUIOB, HEMETAUIOB W aMQOTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM UM aM(OTEpHBIX THUAPOKCUIOB;, HEOPTaHUYECKUX COJei,

XapaKTEPU3YIOIIUX UX CBOMUCTBA.

Pemienne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUIl HAa CBOMCTBA, COCTaB, MOJIYYEHUE U

0e30macHOe WCIIOIh30BAaHUE BAXHEHIIUX HEOPraHWYECKHX BEHIECTB B OBITY W MPAKTHYECKOM

JEeSATEIbHOCTH YETIOBEKa
Tema 3.3. OcHoBHOe coaep:kaHue OK 01
Wnentuduxanms OK 02
HEOPraHUYECKUX IIpaxTHiecKne 3AHATHS OK 04, JIP 10
petects JlaGoparopHas padota «aeHTuduxaims HeOpraHu4eCKMX BELIECTBY.

Pemenue sKkcriepMMEHTANbHBIX 3a/ad MO XUMUYECKUM CBOWCTBAM METAJIOB M HEMETAJJIOB, IO

pPacro3HaBaHUIO U TOJIYYCHHUIO COSTMHEHUI METAIIOB M HEMETAIIIOB.

WNnentudukanus HEOPraHUYECKUX BEIIECTB C HUCIHOIb30BAaHUEM HX (DU3UKO-XUMUYECKUX CBOKCTB,

XapaKTEePHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cyibdaT-, KapOoHAT- U XJIOPHUJI-

AQHUOHBI, HA KATUOH aMMOHUS
KonTpouabnas

padora 2

CBoiicTBa HCOPTraHNYCCKUX BCIICCTB




Pa3pea 4.

CTpoe}me H CBOMCTBA OpraHn4e€CKux BEIIECTB

Tema 4.1. OcHoBHOe coaepkaHue OK 01, JIP 10
Knaccudukanms,
cTpoeHHe 1 TeopeTnyeckoe o0yueHue
HOMCHKIIATYpa [TosiBnenue u pa3BUTHE OpraHMYecKol XUMUM Kak Hayku. [Ipenmer opranndeckoit xumun. Mecro u
OpraHH4eCcKuX 3HaYEHUE OPTAaHMYECKONU XUMUM B CHCTEME ECTECTBEHHBIX HAYK.
BCHICCTB XHUMHYECKOE CTPOEHUE KAaK IOPSJAOK COCIUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OCHOBHBIE IT0JIOKEHHSI TEOPUU XMMUYECKOI'O CTPOEHUs OpraHuuyeckux coeguHeHuil A.M. Bytieposa.
VYriepoaHblid CKENEeT OPraHUYEeCKOW MOJIEKYJIbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
cTpoeHus Moseky1. M3omepust u u3oMepsl.
[lonsatne o ¢ynxnuoHansHOW rpynmne. Panukan. IlpuHmumsl kimaccuukanuym — OpraHMYECKHX
coeuHeHUil. MexayHapoaHash HOMEHKJIATypa M HPUHLUIBI HOMEHKJIATypbl OpPraHUYECKHX
coequHeHuil. [loHsTHEe 00 a30TColEp)KalMX COEJUHEHHSX, OMOJIOIMYECKM aKTHBHBIX BEIECTBAX
(yrmeBojax, upax, Oenkax M Jp.), BBICOKOMOJIEKYJIAPHBIX COEIMHEHMSX (MOHOMEp, IOJIUMeEp,
CTPYKTYPHOE 3BEHO)
Tema 4.2. OcHOBHOe co/iep:KaHue OK 01
CBoiicTBa OK 02, JIP 10

Teopernueckoe o0yuenue




OpTraHUYECKHUX
COCTUHEHUN

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJaccoB (0COOEHHOCTH
KJIacCCU(UKALUK U HOMEHKJIATYPBl BHYTPHU KJIaCcCa; TOMOJIOTHUECKUH psi v 001Ias popmysia; H30Mepus;
(bu3nueckre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI TIOTyUYEHUSs):

— TpeJenbHbIe YIIeBOAOPOIbI (AIKaHbl U IHMKJIOANKaHbl). ['opeHrHe mMeTaHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITy. CBOICTBAa MPUPOIHBIX YIIEBOIOPOA0B, HAX0XKICHUE B
MPUPOJE U TPUMEHEHUE AJTKAHOB;

— HempenenbHble (QTKEeHbI, aJKUHBI M alKaJUeHbl) M apOMAaTUYECKUE YTIIeBOJIOPOAbl. [opeHue
alETUIICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JJISl CBAPKU U PE3KU METAIIIOB

— KHUCIIOpOACOAepkKalllue COeAMHEHUS (CIUPTHI U (HEHOJIbI, KapOOHOBBIE KUCIOTHI U A(PUPHI, aJIbJIETHIbI
U KETOHBI, JKHUPBI, YIIIeBOABI). [IpakTHueckoe NPUMEHEHHE OJTHJICHIJIMKOJSA, TIHIEepUHa, (eHoma.
[Ipumenenue Qopmanpaeruaa, ameraibAeTHAa, YKCYCHOM KHUCIOTBl. Mpula Kak CONU  BBICIIUX
KapOOHOBBIX KHCJIOT. MoOoIIIME CBOWCTBA MbLja

— a3oTcojepxkalide CoeIuHEeHUs (aMMHBI M aMHUHOKHUCIOTHI, Oesku). BblcokoMonekymspHbie
COCIMHECHUS (CMHTETHYECKHE W OMOJIOTMYECKU-aKTUBHBIC). MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIeHa KaK OCHOBHOE HaIlPaBJIEHUE €r0 UCIOJIb30BAHUS.

['eHeTnueckas cBsI3b MEK]y KJIACCAMU OPraHUYECKUX COCTMHEHUMN

HpaKTuquKue 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHANbHAs M MEXIyHapoaHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYUYEHHs): NpeebHble (AIKaHbl U LUKIOAIKaHbI),
HenpeJenbHble (aJIKEHbI, aJIKUHBI U aJIKaJIue€Hbl) 1 apOMAaTUYECKUE YTIIEBOJOPO/Ibl, CHUPTHI U (DEHOIBI,
KapOOHOBbIE ~ KHCIOTBI M 3(QUpPbI, adbAETHIbl M  KETOHbl, AaMHHbI M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIUMHEHUS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUN XMMMUYECKHUX DPEaKIHH C
Y4aCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

OK 04, JIP 10

Tema 4.3.
WNnentudukanus

OcHoBHOE coaepkaHue

Teoperuueckoe o0yueHue

OK 01
OK 02, JIP 10




OPraHUYECKHUX buooprannueckne coenunenus. IlpumeHenue W Ouosormyeckas poab yriaeBoaoB. OkucieHue OK 04, JIP 10
BELIECTB, UX YIJIEBOJOB — MWCTOYHUK OHHEPrUM JKUBBIX OpraHu3MoB. OOnacTh NPUMEHEHUS aMUHOKHUCIIOT.
3HAYEHHUE U [IpeBpamenust OenkoB muiu B opranusme. buonornuyeckue ¢yHkiuu OenkoB. buonoruueckue
MIpUMEHEHHUE B ¢byHKUIMYN XUpOB. POJb OpraHnvyeckoil XuMHUH B PELIeHUH Ipo0eM MUIIeBOi 0€30macHOCTH
OBITOBOI U Ponp opranuueckoil XMMUM B peEIIEHUU MpPoOJIeM HSHEPreTHUecKord Oe30MacHOCTH, B Pa3BUTUU
IIPOU3BOJICTBEHHON | MEUIIMHBI, CO3JaHUHM HOBBIX MaTEpUaIOB, HOBBIX UCTOYHUKOB SHEPTUU (AJIbTEPHATUBHBIE HCTOUHUKH
JIeATEITbHOCTH sHeprun). OnacHOCTh BO3/ICHCTBUS HA JKUBBIC OPraHU3Mbl OPTaHUYECKUX BEILIECTB OTIEIbHBIX KJIACCOB
YyeJioBeKa (YyrineBoJopoAdbl, CHUPTHL, (EHONBI, XJIOPOPTaHUYECKUE IMPOU3BOAHBIC, ANBIACTHABI U JIp.), CMBICI
MOKa3aTelisl PeaeIbHO TOMYCTUMONW KOHLIEHTpAalUU
IIpakTnyeckune 3aHATHA
[TpakTuueckas padora: “MneHTnduKanys OpraHuIecKuX COSTUHEHUIN OTACTBHBIX KIacCcoB”
Wnentudukanus opraHMuecKux COeIMHEHUN OT/IEIbHBIX KJIACCOB (Ha MPUMEpPE allbJeTUI0B, Kpaxmara,
YKCYCHOM KHCJIOTbI, O€IKOB U T.I.) C MHCIOJIb30BAaHMEM MX (PU3MKO-XMMUYECKUX CBOWCTB U
XapakTepHBIX KadecTBEHHBIX peakuuii. [leHarypauus Oenka mpu HarpeBaHud. L[BeTHble peakiuu
OenxoB. BO3HMKHOBEHHE AHATUTHYECKOTO CHTHAJA C TOYKH 3PEHHS] XMMHUYECKHX IPOLECCOB IPH
MPOTEKaHUU KaYECTBEHHON PEaKIINH, MO3BOJISIIOIIECH UACHTU(PUIIMPOBATH MPEATIOKEHHBIE OPraHUYECKHe
BElIeCTBa
KonTtpoibHasn Cr .
patora 3 PYKTypa 1 CBOMCTBA OPraHUYECKUX BELLECTB
Pa3pea S. Kunernyeckne 1 TepMOANHAMHYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XMMHYCCKHUX PeaKIui
CkopocTb OcHoBHOe coaep:kaHue OK 01
XUMHYECKHUX OK 02, JIP 10
peaxkuuii. Teoperuyeckoe o0yueHue
XHUMHYECKOE
paBHOBeCHe CKkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iM4YHbIX (DaKTOPOB: MPUPOIBI pearnpyIomix BEIIeCTs,
KOHIIEHTPAllU pEarupyrooliux BELIECTB, TEMIEpPaTypbl W IUIOMAAM PEAKIMOHHOW IIOBEPXHOCTH.
TennoBsie 3 (HeKTh XUMUYECKUX peaKuil. K30~ U SHJO0TEPMHUUECKHE, PEAKIIIH.
OOparuMocTh peakiuid. XUMHUECKOEe paBHOBECHE M €ro CMEUIeHHWE MOJI JeHCTBUEM pPa3ITHYHBIX
(akTOpOB (KOHLIEHTPALIUS PEareHTOB WU MPOJyKTOB PEAKINH, AaBJIEHUE, TEMIEpaTypa) Ul CO3/1aHUs
ONTHMAJIbHBIX YCIOBUN IPOTEKAHUS XUMHUUECKUX NTpouieccoB. [Ipunun Jle [latense
[MpakTuyeckue 3aHATHS OK 01, JIP 10




Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHW Ha aHaiuu3 (aKTOPOB, BIMSIONIUX HA H3MCHEHHE OK 02, JIP 10
CKOPOCTH XMMHYECKON PEaKIiu, B T.4. C TIO3UIIMIA IKOJIOTUYECKH IIETIECOOOPA3HOTO MOBEJACHUS B OBITY
U TPYJIOBOH JESATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3/10POBbs M OKPYKAIOLIEH TPUPOJHOMN Cpebl.
PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMmeHeHue npuHuuna Jle-Illarense s
HAXOXJCHHUS HANpPaBJICHUS CMEILIECHUS PABHOBECHS XUMHUYECKOW peakuuu U aHaiau3 (akTopoB,
BIIMAIOIINX HAa CMEUICHUE XUMUYECKOTO PABHOBECHS
Pa3pea 6. PacTBOpbI
Tema 6.1. OcHoOBHOe co/iep:KaHue OK 01
ITonsATHE O OK 02
T THYECK YeHH
pacTBOpax eopeTnyecKoe o0yueHue OK 07, JIP 10
PactBopenne kak Qu3MKO-XHMHUYECKUU mporecc. PactBopsl. CrocoObl MPUTOTOBIICHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBasgs 1ons pacTBOpeHHOro BemecTBa. (CMbICH MOKa3zaTens MPeaeibHO
JOTYCTUMOW KOHILIEHTPAIIMU U €r0 UCIIOJIb30BAHUE B OIICHKE 9KOJIOTMUECKOM 0€30MacHOCTH.
[IpaBuia 5KOJOrMYECKU 1€71€cOo00pa3HOro MOBEACHUS B OBITY U TPYIOBOW AESITENBHOCTH B LEJSIX
COXpPAHEHUsS CBOETO 3J0POBbS M OKPY KAIOLIEH MPUPOJHOW CPElbl; OMMACHOCTh BO3JAECHUCTBUS HA KUBbIC
OpraHu3Mbl OIIPE/IETICHHBIX BEILECTB.
Perrenue mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN HAa PaCTBOPHI, UCIIOJIb3yeMbIe B OBITOBON U
MIPOU3BOJICTBEHHOM JESATEIBHOCTH YEIOBEKa
Tema 6.2. OcHoBHoOe coaep:kaHue OK 01
UccnenoBanue OK 02
cBoiicTB pactBopos |[IpPaKTHYECKHE 3aHATHS OK 04, JIP 10
[IpakTuueckas pabota «IIpuroroBieHue pacTBOpOB».
[IpuroToBneHue pacTBOPOB 3a/IlaHHON (MaccoBO, %) KOHIIEHTpalHH (C MPAKTHKO-OPHEHTUPOBAHHBIMU
BOIIPOCAMHM) U OTIPE/IeTIEHNE CPEIbl BOAHBIX PACTBOPOB.
Pemrenue 3a1au Ha TPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUE (COAepKAHUE MPUKJIATHOTO MOLYJIs1)
Paznen 7. Xumusi B ObITY M IPOM3BOJACTBEHHOM JeATEILHOCTH YeJIOBEeKa OK 01
OK 02, JIP 10

XuMus B ObITY U

OcHoBHOE coxepxaHue




HpOHSBOI[CTB@HHOfI

JACATCIIBHOCTH
YCI0BCKa

Teopernueckoe o0yueHue

Hosgeiimume nocTrxeHns XUMUYECKOW HAYKU M XUMUYECKOM TeXHOIOTMU. Poiab xumuu B obecrieyeHuu
9KOJIOTUYECKOH, SHEPreTHYeCKON U MUIEBON O€3011aCHOCTH, pa3sBUTHM MeaAuLMHBL. [IpaBuia noucka u
aHamM3a XUMHYECKOW HMH(POPMALMM W3 Pa3IUYHBIX HCTOYHMKOB (Hay4yHas W Yy4eOHO-Hay4dHas
JAUTEpaTypa, CpeIcTBa MaccoBOi nHpopmanuy, cetb MHTEpHET)

IIpakTnyeckue 3aHATHS

[Tonck m aHanmM3 KEMCOB O MPUMEHEHWHM XMMHYECKUX BEHIECTB M TEXHOJOTHHA C y4eToOM OymyIiei
npodeccHoHaNbHOM ~ AEATEIBbHOCTH MO  TeMaM:  Ba)KHEWIHME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKUHMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaibl UId SJIEKTPOHUKH,
HaHOMaTepHuaybl, TEKCTUJIbHbIE BOJOKHA, WCTOYHUKUA D3HEPrud, OPraHMYECKUE U MHUHEpaJbHbIC
yaoOpeHus, TeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.

3amuTa: [IpeacraBnenue pe3yabTaToB pelieHus: KeHcoB B opMe MHUHH-IOKIIA 1A C IPe3eHTaIuei

OK 04
OK 07
IIK1.1,JIP 10

CamocrosTenbHas pa60Ta

12

IMpomexxyTouHasi aTTecTAIUS MO THCHUILUIMHE (324€T ¢ OLEHKOi)

Bcero

72




3. VCJOBHUS PEAJIN3ALIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJLHOI
JUCHMUILIAHBI

3.1. TpebGoBannsi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
odecneyeHn 1o

Jns peanuzauuu OporpamMMbl JAUCHUIIIUHBI JOJKHBI OBITH MPETyCMOTPEHBI
CIEIYyIOIINE CHEIHATbHbIE MOMEIICHUs: y4eOHBbIH KaOMHET XUMHH W/UIN y4eOHOH
XUMUYECKOH JTab0paToOpHH.

O0opynoBanne y4yeOHOro Kkad0uHera (HAIJSAAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJIEIEH  MOJIEKYJ, MOJIETH KPUCTAIUIMYECKUX  PEIICTOK,
KOJUIEKIIUU TIPOCTHIX U CJIOKHBIX BEIIECTB U/WIM KOJUIEKIIUU TOJMMEPOB; KOJICKIIUS
TOPHBIX TOPOJ M MHHEpaNoB, Tabnuia MennaeneeBa, yueOHbie (GuibMbl, udpoBbIC
00pa3oBaTebHbIE PECYPCHI.

Texuuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  yCTPOWCTBaMH
BOCIIPOU3BEJEHUSI  3BYyKa, NPHHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEINMHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

O6GopynoBanmne jadoparopuu U pado4YuUX MeCT Ja0OpPaTOPHU: MEH3YPKH,
MUTNETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, NPEIMETHbIE U MOKPOBHBIE
CTEKJIa, MUIAHIIETHI I KaleJbHbIX peakluil, (UiabTpoBabHas Oymara, IpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKU, PE3UHOBbIE MNPOOKU, (HOHAPUKK, HAOOpP pPEAKTUBOB,
CTEKJISTHHBIE MaJOYKH, IUTATUBBI JJIi TPOOUPOK; MEPHbIC UUIUHIPHI, BOPOHKU
CTEKJIIHHbIE, BOPOHKU JenuTeNbHble InHapudeckue (50-100 wmut), crymku c
necTukoM, (ap@opoBbie YallKd, TUHIETH, GUIBTPHl OyMakHble, BaTa, Mapiid,
YaCOBBIE CTEKJIA, DJIEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBBI, CIUPTOBBIE TOPEIKH,
CIIUYKHU, MPUOOp 7Sl MOIYYEHHUs ra3oB (WM MPOOMpKa C Tra300TBOJHON TPyOKOi),
JepKaTenu sl MpOOUPOK, CKISTHKU JJI XPAHEHUS PEAKTUBOB, Pa3IaTOYHbIC JIOTKU;
xumuueckue crakadsl (50, 100 u 200 mi1); mmaTenu; NUHIETHI; TUTEIbHbBIC UG,
CEeKYyHJIOMepHI (TaiiMephbl), MepHbIe pooupku (Ha 10—20 mi1) U MepHbIe KoJIobI (25, 50,
100 u 200 mn), BoasHas OaHsi (WJIM TEPMOCTAT), CTEKJISTHHBIE MAJIOYKH; KOHUYECKUE
K0J10b1 Jy1st TUTpoBanus (50 u 100 mut); MHAUKATOPHBIE TIOJIOCKHU IS onpeneneHust pH
Y CTaHJAapTHAs MHJIUKATOpPHAs IIKaJla; YHUBEPCAIbHBIM MHAUKATOP; NUNeTku Ha 1, 10,
50 mn (umu go3atopel Ha 1, 5 u 10 M), GropeTku Il TUTPOBAHUS, MEAUIIMHCKUE
mmpuiel Ha 100-150 M7, maGopaTopHble W/WIM aHATWTUYECKHE Bechl, pH-meTphl,
CYyHIWIBHBIN 1mKad, u Jp. 1abopaTopHOE 000pPYI0BAHUE.

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

1. Jlma peanuzamuu mnporpamMmbl  OuOIMOTEYHBIM (OHI 00pa3zoBaTeIbHON
OpraHu3alMK JOJDKEH WMETh TeYaTHBbIC W/UIU DJIEKTPOHHBIE 00pa3oBaTEbHBIC U
nH()OPMAITMOHHBIE  PECypChl,  PEKOMEHJIOBAaHHBIC  JUISI  HWCIIOJNIB30BAaHUSA B
o0pa3oBaTebHOM Ipoliecce, He cTapie 5 JeT ¢ MOMEHTA U3/IaHusl.



2. PekoMeHTyeMble MeYaTHbIC W3JaHMsI 10 pean3aluu 0011eo0pa3oBaTeIbHOM
JUCHUIUTMHBL TPEICTABICHBl B METOAMYECKUX PEKOMEHIANMAX [0 OpraHu3alvu
oOydJeHwus.

OcHoBHasi IuTepaTypa:

1. T'abpuensa, O. C. Xumus. 10-i kmacc. bazoBsiii ypoBensb : yueonuk / O. C.
["a6puensn, U. I'. Octpoymos, C. A. CraakoB. — 6-e u3nm., ctep. — Mockaa :
[IpocBemenne, 2024. — 128 c¢. : un. - ISBN 978-5-09-112176-6. - TekcT :
anekrponHbii. - URL: https://znanium.ru/catalog/product/2157258

2. T'abpuens, O. C. Xumusa. 11-i kmacc. ba3oBeiit ypoBens : yue6nuk / O. C.
["abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 6-e uzn., crep. — Mockaa :
[Ipocsemenne, 2024. — 127, [1] c. : mn. — ISBN 978-5-09-112177-3. - Tekcr :
anekrponnbii. - URL: https://znanium.ru/catalog/product/2157262

3. Kokopea B. Xumus : yue6Hoe mocobue / Kokopera B., B. — Mocksa :
KnoPyc, 2023. — 371 c¢. — ISBN 978-5-406-10075-2. — URL:
https://book.ru/book/947249

4, Xumus : y4eOHUK JUIS  cpeaHero mpodeccroHaibHOro  oOpa3oBaHus /
1O. A. JleGenes, I'. H. ®aneeB, A. M. I'ony6es, B. H. lllanoBan ; mox oOmei
pemakimerr I'. H. dameeBa. — 2-e¢ wm3a., mepepadb. u  jgom. — Mocksa :
N3paTenscTBO FOpaiir, 2023. — 431c. — (ITpodeccuonanproe
obOpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT : 3JIEKTpOHHBIN //
OO0pazoBaTenbHas mwiargopma FOpaiit [cait]. — URL:
https://urait.ru/bcode/513073

JlonoJHUTeIbHAS JIUTEPaTypa:

1. AudpunorenoBa, UM.B. Xumus: yd4eOHHMK U TMPAKTUKYM JJISI CPEIHETO
npodeccuoHanbHoro  oopaszoBanusi/ W. B. Andunorenosa, A. B. baOkos,

B. A. IlonkoB. — 2-¢ m3x., ucnp. u aon. — Mocksa : M3natensctBo FOpaiiT,
2023. — 291 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
11719-6. — Texkcr : amekTponHbId / OOpa3zoBarenbHas miaTdopma HOpaidt

[catit]. — URL.: https://urait.ru/bcode/513807

2. XuMmus. 3amayHuK : ydeOHOe IocoOue sl CpelaHero MpodheCCHOHAIBHOTO
obpazoBanus / FO. A.Jlebenee [u np.]; mom  oOmielt  pemakiuein
I'. H. ®aneeBa. — MockBa: W3marensctBo FOpaiit, 2023. — 236c¢c. —
(ITpodbeccuonansuoe odbpazopanme). — ISBN 978-5-9916-7786-8. — Tekcr
anekTpoHHblt // OOpazoBarenvHas 1uiatrgopma FOpait [caitt]. — URL:
https://urait.ru/bcode/513091

3. Hukonbckuii, A.b. Xumusg: yuyeOHHUK ¢ TPaKTUKyM [UIsl CPEIAHETO
npodeccuoHanbHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3l., nepepad. u gomn. — Mocksa : U3narensctBo FOpaiit, 2023. — 507 ¢. —
(ITpodeccuonansunoe odpaszosanue). — ISBN 978-5-534-01209-5. — Tekcr

anekTpoHHbI // OOpazoBarenbHas matdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/513537
4. Pocun, M. B. Xumus.  Y4eOHMK W 3aJayHuK . IS CPEIHEro

1poheCCHOHAIBHOTO obpazoBaHus / . B. Pocumn, JI. 1. TomuHa,


https://urait.ru/bcode/513807
https://urait.ru/bcode/513537

C. H. ConoBneB. — MockBa : WznmarensctBo [Opaiit, 2023. — 420c. —
(ITpodeccuonansuoe obpazoranue). — ISBN 978-5-9916-6011-2. — Teker
anekTpoHHbI // OOpazoBarenbHas 1uiargopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/512022

HNudopmanuoHHbIe CIPABOYHO-NIPABOBbIE CUCTEMbI:
1. Koncyasrant [Taroc —http://www.consultant.ru/

HNuTepHeT—pecypcesbl:
1. http://www.book.ru/
2. http://urait.ru

3. https://znanium.ru/



http://urait.ru/

4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIBHOM JUCHOUILTAHBI

KoHTposib 1 olieHKa pe3ysibTaToB 00y4YEHHUs! OCYILECTBISIETCS MPEIoaaBaTesieM
B IIpoliecce TMPOBEACHUS MPAKTUYECKUX 3aHATUA U JIaOOpaTOpHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBIIOJTHEHUS OOYYaIOIIMMUCA WHIWBHUAYaJIbHBIX 3aJaHuMH,
IPOEKTOB, HCCIEAOBaHUN. Pe3ynbTarhl O0OydYeHHsS OINpPEAeNsioT, 4TO OOydarolluecs
JOJDKHBI  3HaTh, NOHMMAaTh W JEMOHCTPUPOBATH [0 3aBEPIICHUN HW3YyYCHUS
JTUACLUILIAHBL.

Jist popMupoBaHUsl, KOHTPOJST M OILIEHKH PE3yJIbTaTOB OCBOCHUS Yy4eOHOId
JUACHUIUIAHBI UCIIOJB3YETCsl CUCTEMA OLIEHOYHBIX MEPOIPHUITUN, IPEACTaABISAIOIIAs
co00l KOMIUJIEKC y4eOHBIX MEPONPUSITHI, COTJIACOBAHHBIX C Pe3yJIbTaTaMu 00y4YeHUs
u chopmynupoBanHbix ¢ ydetom @DPI'OC COO (mpeaMmeTHbIE pPeE3yiabTaThl IO

nucuumuinae) u GI'OC CIIO0.

XUMHYECKHUX 3JIEMEHTOB
U IPUPOJIa XUMHUYECKOM
CBS3U

(hopMyJTbl COeTUHEHNUN B
COOTBETCTBHH CO
CTETICHbIO OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB,
MCXOJISl U3 BAJICHTHOCTH U
AJIEKTPOOTPHUIIATEIIEHOCTH

Tunbl 01leHOYHBIX
Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabraT 00yuenust .
MeponpUusATHI
| | OcHoBHOe coaepxaHue
1 dopmyIpoBaTH
Pa3nes 1. OcHoBBI PMYJHP
0a3o0Bble NOHATHA U
CTPOEeHHs BelecTBa
3aKOHbI XUMHH
1.1 |OKO01 CrtpoeHue aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHune atomMoB

XAMUYECKHX DJIEMSCHTOB U
IPUPOJA XUMUYECKOU CBSIZH.

2. 3agaun Ha COCTaBJICHHE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COE€IUHEHUN
(oxcumoB, cynb(hUI0B, TUIPUIOB
U T.IL).

3. 3agaHus Ha UCIIOJIB30BaHUE
XAMUYECKOM CUMBOJIMKH U
Ha3BaHUI COEOUHEHMI I10
HOMEHKJIAType MEKyHapOHOTO
COI03a TEOPETUYECKON U
MPUKJIAHON XUMUU U
TPUBUAIILHBIX Ha3BaHUM JIJIs
COCTaBJICHUS XUMUYECKHUX
(hopmys ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
CyJb(UI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTaHUYECKUX




OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THnbI OLEHOYHEIX
Meponpus THI

CO@,Z[I/IHCHI/II\/'I OTACJIBHBIX KJIaCCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aKOH U
tabmuma J{.U.
Meupeneena

XapakTepHu3oBaTh
XMMUYECKHE HJIEMEHTHI B
COOTBETCTBHH C UX
10JIO)KEHUEM B
IIEPUOINYECKON CHCTEME
XUMHNYCCKUX 3JICMCHTOB
J.N. Menneneena

1. Tect «Metamnueckue /
HEMeTaJlJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHUMHYECKHUX DJIIEMEHTOB B
COOTBETCTBUE C UX AIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XHUMHYECKHUX deMeHTOB JI. 1.
Menneneesay.

2. [IpakTrueckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXKILY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB ¥ IEPUOANYECKUM
H3MEHEHHEM CBOMCTB
XHMHYECKHX 3JIEMEHTOB U UX
COCJIMHEHUN B COOTBETCTBHU C
nonoxxenueM [lepuoanueckoi
CHCTEME.

3. I[IpakTrKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKUE 3aIaHUS HA
XapaKTEePU3AUI0 XUMHYECKUX
9JIEMEHTOB: «MeTainyeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX AIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEePUOINYECKOIN CUcCTEME
XUMHYECKHUX DIIEMEHTOB

J.1. MenneneeBay

Paznen 2. Xumuueckue
peakuumn

XapakTepu3oBaTh THUIIbI
XHUMHMYECKHUX peaKkuui

KouTpoJubsHas padora
«CTpoenue BemecTsa u
XMMHYEeCKHe peakunn»




THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
2.1 [ OK 01 Tunel XUMHYECKUX CocTaBisiTh peakiuu 1. 3amauu Ha cocTaBICHUE
OK 04 |peakiuii COCMHEHMUS, Pa3IOKEHUs, | YPABHEHUN pEeaKIUid:
oOMeHa, 3aMEeIICHuUs, — COCJIMHEHMS, 3aMEICHUS,
OKHCJIUTENLHO- paznoxeHusi, 0OMeHa;
BOCCTaHOBUTEIBHBIE — OKUCJIUTENIBHO-
peakiuu BOCCTAHOBUTEIBHBIX PEAKIIH C
UCIIOJIb30BaHUEM METO/a
3JIEKTPOHHOTO OaliaHca.
2. 3a/lauyu Ha pacyeT MacChl
BEIIeCTBA UM 00bEMa
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Win 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKLHH BELIECTB; PACUEThI
Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 DNEKTPOIUTHYECKAS CocTaBnaTh ypaBHEHUS 1. 3amaHus Ha cOCTaBIICHUE
JUCCOLIMAIMS M HOHHBINA |XUMHUYECKUX PEeaKIHU MOJIEKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOI0 0OMEHa C peakuuii ¢ yyacTueM KHUCIIOT,
y4acTUEM OCHOBAaHHU U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE N3MEHECHHUS
KHCJIOTHOCTH CPEJIBI
2. JIaboparopnas padota "Turbl
XUMHUYECKUX peakiuui"
3 Pa3nea 3. Ctpoenne u |HcciaenoBars crpoenne u|Konrponbnas padora

CBOJICTBA
HEOPraHU4YecKux
BellecTB

CBOJCTBa
HEOPraHu4YecKuXx
BeIleCTB

«CBOHCTBa HEOPraHHYECKHUX
BeIIECTB)




OK/IIK

Monayas/Pa3nen/Tema

PesyabTaTr 00yyeHus

THnbI OLEHOYHEIX
Meponpus THI

3.1

OK 01
I1K..

Knaccudukanus,
HOMEHKJIaTypa U
CTpOEHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXOJISI U3 UX
XUMHYECKOH (GOPMYIIBI HITH
COCTABJICHUE XUMHUYECKOU
(hopMyJIBI ICXOMIS U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIaType».

2. 3aauv Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMUYECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKalluu, HOMEHKJIaType 1
XUMHYECKUM (popmyram
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOI
CBSI3U U THTIA KPUCTAININYECKON
pElIeTKH

3.2

OK 01
OK 02
I1K...

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, & TAK)KE TUTIA
KPHUCTAIUTMYECKOMN
pemerku

1. Tect «OcobenHocTr
XUMHUYECKHUX CBOMCTB OKCHIOB,
KHUCJIOT, OCHOBaHU, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3agaHus Ha COCTaBJIEHUE
YpPaBHEHUN XUMHUUYECKUX PEaKIUi
C YYaCTHEM TMIPOCTHIX U CIIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYEeCKUX KHUCIIOT,
OCHOBaHU# M aM(OTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPHU3YIOLIUX UX
CBOICTBa U CITOCOOBI OTyUEHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJyYEHUE
HEOPraHUYECKHUX BEILECTB




THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
3.3 | OK 01 Nnentudukanus Hccnenosath 1. IIpakTUKO-OpPUEHTUPOBAHHBIE
OK 02 |HeopraHuuecKux KaueCTBEHHbIC PEAKI[MU  |3aJaHUs M0 COCTABICHUIO
OK 04 |BewmectB HEOPraHUYECKHUX BEIIECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOpPraHMYECKUX BEILECTB,
HCIIONB3YEMBIX JUISI UX
UICHTH(PUKAIIY.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPraHUYECKUX BEIIECTB’

4 Paznean 4. Crpoenue u |UcciaenoBarsb crpoerHue u|KoHTposabHasa padora
CBONCTBA cBolicTBa oprann4yeckux («CTpoeHue H CBOMCTBA
OpPraHu4vecKux BelleCTB OpPraHu4yecKuX BellecTB»
BellecTB

41 | OK 01 Knaccudukanus, Knaccudunuposarts 1. 3aganus Ha cocTaBlIEHHE
IK... CTPOCHHE U OpraHMYeCKHE BEUIECTBA B |HA3BAaHU OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUHU C UX COEIMHEHUI IO TPUBUAIILHOW WITH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyIT
OpPraHUYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.
3. 3aaum Ha onpezeneHue
npocreien Gopmybt
OpPraHUYECKOIN MOJIEKYJIbI, UCXOs
U3 DJIEMEHTHOTO cocTaBa (B %)
4.2 | OK01 CBolicTBa OpraHMYecKux | Y CTAaHaBINBATh 1. 3ajaHus Ha cocTaBJIEHHE
OK 02 |coenuHeHui 3aBUCUMOCTh (PU3UKO- YPAaBHEHUN XUMUYECKUX pPEaKIUN
OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX
I1K... OpPraHUYECKUX BEILECTB OT [BEIIECTB HA OCHOBAaHUH UX

CTPOCHUA MOJICKYJI

COCTaBa M CTPOEHUS.
2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XMMHUUYECKUX PEaKIIUH,
WUTFOCTPUPYIOMIUX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA U
TEHETUYECKOU CBS3U
OpPraHUYECKUX BELIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3aa4uu Mo
YPaBHEHUSM PEAKIIHI C yIaCTHEM




THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusITHI
OpPraHUYECKUX BEILECTB.
4. JIaboparopnas paboTa
“IIpeBpareHust OpraHu4eCcKUX
BELIECTB IpU HarpeBaHUU"
4.3 | OK 01 Wnentuduxamms Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHM4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
I1K... IPUMEHEHHE B ObITOBON |COE€AMHEHUH OTIENbHBIX |OpraHUYECKHX BEILECTB, B T.U.
Y IIPOU3BOJCTBEHHOM  |KJIACCOB UCIIOJIB3YEMBIX IS UX
JESATEIIBHOCTH YEJIOBEKA UICHTU(PUKALMU B OBITY U
IIPOMBIIIIIEHHOCTH.
2.JIaboparopnas pabora:
“Unentrduxaiuss OpraHn4ecKux
COEIMHEHUI OTAENbHBIX KJIaccoB”
3) Paznean 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHUE PA3JINYHBIX
TepMoaAMHAMHYeckue |(aKkTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTeKAHUSA XHMHYECKHX pPeaKnui
XHMHYECKHX peaKkuuid
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XMMHUYECKOE |BIUSHUE KOHLIEHTPALMM  |TEOPETHUYECKUE 3aJaHUs HA
I1K... paBHOBECHE pearupyromux BeuecTB U |aHaau3 pakTOpOB, BIUSAIONIMX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHUYECKHUX PEAKLIUN peakuuu. IIpakTuko-
XapakTepu3oBaTh OpUEHTUPOBAHHbBIE 3aJaHUS Ha
BIIUSIHUE U3MEHEHUS NpUMeHeHue npuHuumna Jle-
KOHLEHTpauuu Bemiects, |lllaTenbe 11 HaX0XACHUS
peakuuu cpeasl u HaIpPaBJICHUS CMEILEHUS
TEMIIEPATYPbI HA paBHOBECHSI XUMHUECKON pPEaKIINH
CMEIIEHNE XUMUYECKOTO |M aHau3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEILEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBath HCTHHHBIE
Pa3znen 6. PacTtBopbl PacTBOPBHI € 32JaHHBIMH
XapaKTepUCTHKAMH
6.1 | OK 01 [TonsiTue o pactBopax  |Paznnyars UCTUHHBIE 1. 3aaun Ha NPUTOTOBJICHHE
OK 02 pacTBOpHI pacTBOpPOB.
IIK ... 2. [IpaKTHKO-OpUEHTHPOBAHHBIE

PACUCTHBIC 3aJaHN Ha




THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOM JESATEIHHOCTH
YeJloBeKa
6.2 | OK 01 Hccnenosanue cBoiictB |Mccnenoarsh Gpu3nko- JlaboparopHast pabota
OK 04 |pacTtBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
IIK ... HUCTHUHHBIX PacTBOPOB

Il | [IpodeccuonaIbLHO-OPHEHTHPOBAHHOE CO/IePKAHME (CO/IePKAHNE IPUKJIATHOTO MOTYJIs1)

7 Pa3pean 7. OuenuBathb nociaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuieil npogeccuoHaIbHOM
NMPOU3BOACTBEHHOI NPOM3BO/CTBEHHOI AesiTeJIbHOCTH)
AeSTeIbHOCTH AeAITeJIbHOCTH YeJI0BeKa
Ye10BeKa ¢ MO3ULMH

IKOJIOrHYeCcKOon
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07
IIK ...

XuMus B ObITY U
HPOU3BOACTBEHHON
JeATEIIbHOCTH YeJIOBEKa

O11eHUBATh MTOCIEACTBUSA
OBITOBOM U
MPOU3BOJACTBEHHOM
JIeSITEILHOCTH YEJI0BEKa C
MO3UITAHN DKOJIOTHUYECKOM
0e30macHOCTH

Keiic (c yuerom Oyayuieit
npodeccuoHaTbHON
JESATEeTLHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. IloTennenne KauMara u
BBICBOOOK/IEHHE Ta30BbIX
THJIPATOB CO JIHA OKEeaHa.

2. Bynymue marepualibl Jijis aBua-
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBsle maTepuansl amns
COJTHEYHBIX Oatapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPEnapaToB




