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1. O6mas xapakTepucTuKa padoueii nporpaMmbl 001e00pa3oBaTeIbHOI TUCHMIVIMHBI «XHUMHUSD

1.1 MecTo AUCIMILIMHBI B CTPYKTYpe OCHOBHOI NpodeccHoHATLHOI 00pa30BaTeIbHONH NPOrpaMMbl
IMporpamma y4eOHOH TUCIUILIHHEI SBISIETCS YaCTHIO OCHOBHOM IPOdecCHOHANbHOI 00pa30BaTeNbHOI IPOrpaMMbI HOATOTOBKH KBaTH(UIINPOBAHHEIX pa-
6ounx, cayxamux B coorBercTBrd ¢ PI'OC CIIO mo npodeccun cpenHero npodeccHoHaAILHOr0 00pa30BaHUsI TEXHOIOTHIECKOTO POQIUIIS:

08.01.28 MacTep 0TA€JIOYHBIX CTPOMTEJIbHBIX U IeKOPATHUBHBIX padoT

1.2. Hesn 1 miIaHApyeMble Pe3yIbTAThI 0CBOEHHUS TUCIHILIHHbI

1.2.1. Heau ¥ 325241 TUCHUILITHHBI

DOopMUPOBAHUE Y CTYICHTOB IPEJICTABICHUS O XMMHUYECKOI COCTABIIAIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MUPA KaK OCHOBBI IIPUHATUS pEeLIEHUH
B JKH3HCHHBIX U IPOM3BOCTBEHHBIX CUTYallUsX, OTBETCTBEHHOT'O TIOBE/ICHNUS B IPHPOIHON cpezie.

3anauu AMCHUNIHHDIL:

1) chopMupoBaTh HOHMMAaHUE 3aKOHOMEPHOCTEH IPOTEKaHHsI XUMUYECKUX IIPOLIECCOB U ABJICHUN B OKPY)KAIOIIEH cpejie, LIeNIOCTHOH Hay4HO#l Kap-
THHBI MUPa, B3aHMOCBSI3U U B3aHMO3aBUCUMOCTHU €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTABIIATH (POPMYJIbI HEOPrAHMYECKUX M OPraHMYECKHX BEIECTB, YPABHEHHU XMMUUECKHUX PEAKLHMil, OOBSCHATh HX CMBICH, HH-
TEPIPETUPOBATH PE3YNIbTATl XUMUYECKHX SKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKH IIPOBENCHUS IPOCTEHIINX XUMHIECKHX dKCIIEPHMEHTAIBHBIX HCCIIENOBAHMI C COOJIIOIEHIEM TIPaBIII Oe30IacHoro 00-
pAaLLEHUs ¢ BEIIECTBAMHU U J1aOOPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHs MCIIOJIB30BaTh HHYOPMALIMIO XMMUYECKOI0 XapaKTepa U3 Pa3iIMuHbIX HCTOYHHUKOB;

5) chopmupoBaTh yMEHHS IPOTHO3UPOBATH MOCIEACTBUS CBOCH JEATENPHOCTH M XUMUUYECKUX HMPHPOIHBIX, OBITOBBIX M IPOM3BOJCTBEHHBIX IIPO-
1[eCCOB;

6) chopMHUpOBaTH TOHUMAaHHE 3HAYUMOCTHU JOCTIKEHNI XUMIUYECKOH HayKH U TEXHOJIOTHH JUIS Pa3BUTHSI COLMAIBHON H IIPOU3BOACTBEHHOU chep.

1.2.2. Ilnanupyemble pe3yJbTATHI 0CBOEHHs 001e00pa3oBaTeIbHON JUcHUNINHEI B c0oTBeTcTBHH ¢ @PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Ocoboe 3HaueHNe TUCIUILIMHA HMeeT 1pu GopmupoBanuu 1 passutuu OK u I1K.

Ham:(e‘::f):aﬂne Inanupyemble pe3yJibTaThl OCBOCHUS AUCUMILIMHBI
(hopmupyembix
KOMITeTeHIHii Oo6mue JucuunauHapHblie (MpeIMeTHbIe)
OK 01. Beibupats B yacTH TpyI0BOIr0 BOCIIUTAHHUS: - BJIAJIETh CUCTEMOM XMMHUYECKHX 3HAHHMMH, KOTOpas BKIIIOYA-
CHOCOOBI peIeHus - TOTOBHOCTb K TPYIly, OCO3HAaHHE LIEHHOCTH MacTEpCT- | €T: OCHOBOIIOJATraIOIINE TMOHATHS (XMMHYECKUI 3JIEMEHT,
3amad Ba, TPYIOIIOOHE; aToM, JIEKTPOHHAsi 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHbBIE
npo¢ecCHOHATEHON - TOTOBHOCTb K aKTHBHOMH JEITEIEHOCTH TEXHOJOTHYE- | OpOUTAIN aTOMOB, HOH, MOJICKYJIa, BaJIEHTHOCTb, JJIEKTPO-
JIeSITEeNIbHOCTH CKOW W COIMAlIbHOW HANpaBJIEHHOCTH, CIOCOOHOCTh | OTPUIATENBHOCTb, CTENEHb OKUCICHHS, XUMHYECKas CBA3b,
MIPUMEHUTEIBHO K HMHHIMUPOBATh, IUIAHUPOBATH M CaMOCTOSITENBHO BBI- | MOJb, MOJSIpHAsh Macca, MOJSIPHBIH 00BEM, yriepoIHBII
Pa3IMYHBIM TIOJHATH TaKylO JeITEeNbHOCTD; ckener, (YHKIVOHAJIbHAs TPYIIA, pagukall, H30MepHs,
KOHTEKCTaM - MHTEpeC K PasziIu4HbIM cdepaM NpodhecCHOHATBHON | H30MEpbI, TOMOJIOTHYECKHUI PSJl, TOMOJIOTH, YIIIEBOIOPO/IBI,
JIeATEILHOCTH, KHCIIOPOA- U a30TCOZICpIKalINe COSAUHEHNUS, OHOIOTHIECKH
OBilajleHne YHHBEPCAJIbHBIMH Y4eGHBIMU MO3HABA- | AKTHBHBIC BEIECTBA (YIJIEBOMBI, XKUPHI, OCNIKH), MOHOMED,
TeJbHBIMH JeliCTBHSIMH: MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE CO-
2) 6a30BbIe JJOTHYECKHe TeiiCTBHSI: eIIMHEeHNS, KPUCTAJUIMYECKasl pelIeTKa, THIBI XHMHUSCKUX
- CaMOCTOSITENEHO (POPMYIHPOBATh M aKTyaJIM3UPOBATh | pEeakIMil (OKUCIUTENHHO-BOCCTAHOBUTENIBHBIC, JK30-H JH-
npo0yieMy, paccMaTpuUBaTh €€ BCECTOPOHHE; JIOTEPMUYECKHE, pEaKIMH HOHHOr0 OOMEHa), pPacTBOp,
- YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK MM OCHOBA- | AJICKTPOJIUTBI, HEINEKTPOIUTHI, HIEKTPOIUTHYECKAS TUCCO-
HUSL JUTSL CPABHEHWSI, KIIACCU(PUKALN U 0000IICHNS; [MAIMsl, OKUCIIUTENb, BOCCTAHOBHUTEINb, CKOPOCTh XHMHYE-
- ONPEJIENATH LENU e TeIbHOCTH, 3a/1aBaTh MapaMeTpbl | CKOW PeaKInH, XMMHYECKOE PABHOBECHUE), TEOPUHU U 3aKOHBI
U KPUTEPUH UX TOCTHKEHHUS; (Teopusi XMMHYECKOTO CTPOCHHS OPTaHHYECKUX BELIECTB
- BBIIBILITH 3aKOHOMEPHOCTH M HpOTHBOpeursi B pac- | A.M. ByriepoBa, Teopusi 2JIEKTPOJIUTHYECKON HCCOLHA-
CMaTpPUBAEMBIX SIBICHUAX; uuu, nepuoandeckuit 3axkon J[.M. MenneneeBa, 3akoH co-

- BHOCHUTH KOPPEKTHUBBI B ICATCIBHOCTH, OLCHHUBATH XpaHCHUA MaCCLI), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK
COOTBETCTBUE PE3YIbTATOB LEIAM, OLECHHBATL PUCKH XUMHWH, CbaKTOJ'IOTI/I‘-ICCKI/IC CBCICHUA O CBOﬁCTBaX, COCTaBe,

HOCIEACTBUH AeSITeTbHOCTH; MONTy4eHHH U 0e30IaCHOM HCIIONB30BAHUM Ba)KHEHIIHX
- pa3BUBaTh KPEaTHBHOE MBIIUICHHE IPH DPEIICHHU | HEOPraHWYECKUX M OPTaHUYECKUX BEIIECTB B OBITY H IPaK-
JKM3HEHHBIX IPo0JieM THYECKOH1 JeATeTbHOCTH YENI0BEKa;

0) 0a3oBBIE MCCIIEIOBATEILCKHE ICHCTBHN: - YMeTb BBIBIISTH XapaKTepHbIC NPU3HAKH H B3aHMOCBS3b

- BJaJeTh HaBBIKAMH Y4eOHO-HMCCIICIOBATEIBCKON M | M3YYCHHBIX MOHSTHH, IIPUMCHSTH COOTBETCTBYIOIIME MOHS-
NPOSKTHOH IESATENbHOCTH, HABBIKAMHM pPa3pelleHHs | TS IPU ONHMCAHHU CTPOCHHUS M CBOMCTB HEOPTaHUYECKHX H
pobiiem; OPraHUYECKHX BEIIECTB M HX IPEBPAIICHHI; BBISBISTH
- BBUIBIISITH IPHYUHHO-CIICCTBEHHBIC CBA3H U aKTyald- | B3aHMOCBSI3b XHMHMYCCKMX 3HAHMH C MOHATHSIMH U TIpej-
3UpOBaTh 3aady, BBIJBHTATh THIIOTE3y €€ PEIIeHWs, | CTaBICHHSMH JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

HAXOANTh aPTYMEHTBI IS [JOKAa3aTelbCTBA CBOMX yT- | - YMETh HCIOJB30BAaTh HAMMEHOBAHMS XUMHYECKUX COCIH-
BEPXKICHUH, 3a/1aBaTh MapaMeTpbl M KPUTCPHUH pelle- | HCHHIl MEXAYHapOJHOrO COM3a TEOPETHYECKOH U IpH-
HUS; KIaIHOM XMMHHM W TpPHBUAIBHBIC HAa3BaHMS BaKHEIIMX
- aHAIM3HUPOBATH IOTYYCHHBIC B XO/C PEIICHMS 3afa4i | BEIIECTB (PTHIICH, aleTHICH, IIHLEPUH, (eHon, Gopmans-
pe3y/bTaThl, KPUTHYCCKHM OLCHHMBATH HX JMOCTOBEP- | ACTUJ, YKCYCHAsi KHCIIOTA, TNIMIMH, YrapHbII ra3, yIJIeKuc-
HOCTB, IIPOTHO3MPOBATh H3MEHEHHE B HOBBIX YCIIOBHSAX; | JIBIH ra3, aMMHUAK, ralieHas M3BECTb, HEralleHas H3BECTb,
- yYMETh NEPCHOCHTh 3HAHMsS B IO3HABATCIBHYI0 M | NMHTHEBAs COXA U APYTHX), COCTABIATH (HOPMYIIBI HEOPraHHU-

TMIPAKTHICCKYIO obnactu JKUBHCACATCIIBHOCTH, YECKUX U OPTaHUYECCKHUX BEIICCTB, YPABHCHUS XUMHUYCCKUX
- YMETh HMHTEIrpUpPOBATH 3HAHHUSA W3 Pa3HBIX NPEAMET- peaKLmﬁ, O0OBSICHATH HX CMBICJI; IOATBEPKAATE XapaKTep-
HBIX 06HaCTeﬁ; HbIE XMMUYECKHUE CBOWMCTBA BEIECTB COOTBETCTBYIOIIINMHU
- BBIIBUTATh HOBBIC HCH, MpEAIaraTb OPUTMHAJIBHBIC OKCHEPUMEHTAMH U 3alUuCsIMU ypaBHCHI/Iﬁ XUMHUYCCKHUX
MOAXO0AbI U PCIICHUS peaKHHﬁ;

- CIIOCOOHOCTh UX HMCITOJb30BAHUS B MO3HABATEIIBHON U - YMETh yCTaHaBJIMBATh IMPUHAJIC)KHOCTD N3YYCHHBIX HEOP-
COIMATBHOM TIPAKTHUKE TaHUYCECKHUX U OPraHUYCCKUX BEIIECTB K OIPEACICHHBIM

KjlaccaM U Trpynram COCZ[I/IHCHI/If/'I, XapaKTEpU30BaTh HX




COCTaB M BaXKHEHILME CBOWCTBA; ONpPEENATh BU/IbI XUMHYE-
CKHUX CBs3eH (KOBaJCHTHAs, HOHHAs, METAJLINIECKast, BOJO-
pOIHAsT), THIIBI KPUCTAUIMIECKHUX PEHICTOK BEIIECTB; KIac-
CcHOHUIMPOBATE XUMHYECKUE PEAKIINH;

- copMHpOBaTh NPEACTABICHHSA: O XUMHYECKOH COCTaB-
JISIOMIEH €CTEeCTBEHHOHAYYHOH KapTUHBI MHPA, POIIH XUMUHU
B TIO3HAHUH SIBJICHUIT NPUPOABI, B (POPMUPOBAHHH MBIIILIE-
HUS U KyIbTYpBl JTHYHOCTH, ¢ (YHKIIMOHATLHOH IpaMoT-
HOCTH, HEOOXOJMMOMH JUISl PEIICHHs NPAKTHIECKUX 3a1ad U
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/10-
POBBIO U IIPUPOJHOIL cpeze;

- yMeTb IPOBOAUTH PACUETHI [0 XMMHYECKUM (opMyIaM U
YPaBHEHHMSAM XUMHYECKHX PEaKIHil C HCIOIb30BaHUEM
(M3MYECKUX BEIUYMH, XapaKTEePHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBL: MacChl, 00beMa (HOpMalbHEIE
YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIONB30BATh
CHCTEMHBIC XMMUUYECKHE 3HAHUSA [UI1 NPUHATHS PELICHUH B
KOHKPETHBIX JKM3HEHHBIX CHTYallUsiX, CBS3aHHBIX C
BEIleCTBAMH M MX IPHMEHEHHEM

OK 02.
HNcnonb3oBath
COBpEMEHHbIE
Cpe/ICTBa MOKCKA,
aHanm3a u
HHTEPIPETALUH
nHbopManuy 1
HHPOPMALMOHHBIC
TEXHOJOTHHU TS
BBINOJIHECHHUS 38124
podeCCHOHANBHOM
JIeATENbHOCTH

B 0061acTH IeHHOCTH HAYYHOI'0 IO3HAHHUS

- chopMUPOBAHHOCTb MUPOBO33PEHUS], COOTBETCTBYIO-
IIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U oOliie-
CTBEHHOH NpPaKTHKM, OCHOBAHHOIO Ha JHAJOre Kylb-
TYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B
HOJIUKYIbTYPHOM MUPE;

- COBEpIICHCTBOBAHHWE SI3BIKOBOH M YHTATENbCKOU
KyJIbTYpHl KaK CpEICTBAa B3aUMOIEIHCTBHS MEXIY
JIOJbMH H TIO3HAHUS MUPA;

- OCO3HAHHE LIEHHOCTH HayJHOH AESTEeTbHOCTH, TOTOB-
HOCTh OCYIIECTBITh IIPOSKTHYIO M HCCIIENOBaTElIb-
CKYIO A€SITebHOCTh HHAUBHIYaIbHO U B TPYIIIE;
OBi1ajenne yHHBepPCAIbHBIMH y4eOHBIMH I03HABA-
TeJbHbIMH JelicTBHSIMH:

B) padoTa ¢ nHpopManmeii:

- BJIQJICTh HABBIKAMH IIOJydeHHs MH(OpMaIuM H3 HC-
TOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIECTB-
JATh HOMCK, aHAJM3, CUCTEMAaTU3aLHI0 U UHTEepIpera-
M0 MHGOpPMALMK Pa3NIMYHBIX BHUAOB W (OpM mpen-
CTaBJICHHS;

- cO3/aBaTh TEKCThl B PA3IMYHBIX (OpMATaX C y4ETOM
Ha3HaueHHs] MHQOPMAIUK U LIEJIEBOH ayIUTOPHH, BBI-
Oupasi onTEMaIbHYI0 (OpMy IpEICTaBICHUS W BH3ya-
TM3aIUH;

- OLICHHBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMa-
UM, €¢ COOTBETCTBHE IPAaBOBEIM U  MOpPaJbHO-
9TUYECKUM HOPMAaM;

- HCIIONB30BaTh CPE/ICTBA HH(POPMALIMOHHBIX U KOMMY-
HUKAI[HOHHBIX TEXHOJOTHH B PENICHHN KOTHHTHBHBIX,
KOMMYHHKATHBHBIX M OPraHH3allMOHHBIX 33/a4 C CO-
OntoieHneM TpeOOBaHMN 3PrOHOMMKH, TEXHHKH 0€30-
TIaCHOCTH, THI'HEHBI, PeCypcocOepex eHns], IPaBOBBIX H
STHYECKUX HOPM, HOPM MH(OPMALMOHHOH Oe30macHo-
cTH;

- BJNaJeTh HAaBHIKAMH pACIIO3HABAaHMS U  3aIUTHI
uHdpopmanuu, HHOOPMAITHOHHON 0e30macHOCTH
JMYHOCTH;

- YMeTb IUIAaHHPOBATh U BBIIOIHATH XUMUUECKUH KCIEPH-
MEHT (TIpeBpalleHns] OPraHMIeCKHUX BEIIECTB IIPU HarpeBa-
HHH, HOJIy4EHHE STHIICHA U U3y4EHHE ero CBONCTB, KayecT-
BEHHBIC PEAaKIMU Ha aJbJCTHABI, KpaxMmal, YKCyCHYIO KHU-
CIIOTY; IeHaTypalus OeIKOB IPH HArpeBaHWH, LBETHHIC
peakuuu OENKOB; MPOBOIUTH PEAKIMU HOHHOrO OOMEHa,
OIIpeNeNIATh Cpely BOJHBIX PAacTBOPOB, KAaueCTBEHHBIE pe-
aKIMH Ha cynb(aT-, KapOOHAT- U XJIIOPHA-aHUOHBI, Ha KaTHU-
OH aMMOHMS; pellaTh SKCICPUMEHTAIbHBIC 3a[a4H 110 Te-
MaM "Metauis" 1 "Hemeraiuisl") B COOTBETCTBHY C IIPaBU-
JIaMH TEXHUKH 0€30MacHOCTH TIPH 0OpAIEHHH C BElllecTBa-
MU U JIaDOPAaTOPHBIM O0OPYZOBAaHHEM; HPEACTABIATH pe-
3yIbTaThl XUMHYECKOTO OJKCIIEpHMEHTa B (hopMe 3aIncH
YpaBHEHHI COOTBETCTBYIOIIMX PEaKIMil H (HOpMyIHpOBaTH
BBIBOJIbI HA OCHOBE 9THX PE3yJIbTATOB;

- yMeThb aHAIM3HPOBATh XMUMHUYECKYI0 HH()OPMALHIO, MOIY-
YaeMyl0 U3 Pa3HbIX MCTOYHHKOB (CPEICTB MaccOBOW HH-
(opmaruy, cetb HTEpHET 1 Ipyrue);

- BIQJIETh OCHOBHBIMH METOJaMH HAay4HOTO IIO3HAHUS Be-
[IECTB U XUMUYECKUX SIBICHHH (HaONIogeHHe, H3MepeHue,
9KCIEPHMEHT, MOACINPOBAHHUE);

- YMETb HPOBOJUTH PACUETHI MO XUMHUYECKUM (OpMyIaM H
YpaBHEHHSIM XMMHYECKHX PEaKIMil C ¥CIOIb30BaHHEM
(U3MYECKUX BENMYMH, XapaKTEePHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE
YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIONB30BATh
CHCTEMHBIC XMMUUYECKHE 3HAHUS I NPHHATHS PEIICHUl B
KOHKDETHBIX ~ JKH3HCHHBIX CHUTYyallHsX, CBS3aHHBIX C
BEI[ECTBAMH U UX NIPUMEHEHUEM

OK 04. DddextnBHO
B3aUMOJIEHCTBOBATEL U
pabotaTs B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIPEIETICHHIO;

-OBJIAJICHHE HABBIKAMH y4eOHO-HCCIIEJOBATEIBCKOIA,
MIPOEKTHOM U COLMAIBHON NeATeIbHOCTH;

OBJjlaieHHe YHMBEPCAIBHBIMH KOMMYHHKATHBHBI-
MM JeiiCTBUSIMH

0) coBMecTHasl 1eATETbHOCTD.

- MOHUMATh M HUCIIOJB30BaTh IPEUMYIECTBA KOMAaH]-
HOW 1 MHAWBUJYaIIbHOH PaboThI;

- IPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OpPraHu-
30BBIBATh U KOOPJMHUPOBATH ACHCTBHUS MO €€ JOCTH-
JKEHMIO: COCTaBJIATh IUIAH JeHCTBUH, pachpenensiTh
pPOJIM C y4EeTOM MHEHHI yJ4acCTHHKOB 0OCYXIaTh pe-
3yJIBTAaThl COBMECTHOM PabOTHI;

- KOOPAWHHMPOBATH M BBINOJIHATH PAabOTy B YCIOBHSX
PEAIBHOT0, BUPTYAJIEHOTO U KOMOWHHPOBAHHOTO B3aH-
MOJICHCTBUS;

- OCYLIECTBIISTH MO3UTUBHOE CTPATETHYECKOE IOBEIE-
HHE B Pa3IMYHbIX CUTYalUsX, IPOSABIATH TBOPUECTBO U
BOOOpakeHHE, ObITh MHUIIMATUBHBIM

OBJjlaleHHe  YHHBEPCAJIbHBIMH  PeryJIsiTHBHbIMH
NelCTBUSIMU:

I') IPpUHATHE ce0sl U IPYTHX JIOIeii:

- IPUHUMATh MOTHBBI M apTYMEHTBI APYTUX JIOJACH Mpu
aHaJIM3€e Pe3yJIbTaTOB JEATEILHOCTH;

- MPU3HABaTh CBOE MPABO M NPaBO OPYrHX JOACH Ha
OIINOKH;

- pa3sBHBaTh CIOCOOHOCTH MOHMMATh MHpP C IMO3HLHUU
JIPYTOTO YeJIOBEKa;

- yMeTh IUIAHHPOBAaTb U  BBINONHATH  XUMHYECKHI
9KCIIEPUMEHT (TIPEeBpAlIeHUs] OPTaHUYECKUX BEIIECTB IIPU
HarpeBaHuH, MONYYCHUE STHICHA U M3y9YeHUE ero CBOHCTB,
Ka4yeCTBEHHBIC PEAKIMH Ha abAeTH/bI, KpaxMall, yKCYCHYIO
KHCIIOTY; JeHaTypanus OelKOB IPH HATrpeBaHHU, IBETHHIC
peakimy GeNKOB; NPOBOAUTH PEaKIMH HOHHOTO OOMeEHa,
ONpeneNyaTh Cpemy BOIOHBIX pPAacTBOPOB, KadeCTBEHHbIC
peakuyu Ha cynbgar-, KapOOHAT- U XJIOPHI-aHHOHBI, HA
KaTHOH aMMOHHSI; PelIaTh SKCIEPUMEHTAJIbHBIC 33/1aul I10
temam "Meramel" u "Hemeramiel") B COOTBETCTBUH C
MpaBUJIAMH TEXHUKH O€30IMacHOCTH MpU OOpalIeHHH C
BEIIECTBAMH u 11ab0paTOPHBIM 000opyIoBaHKEM;
MPEJICTaBIATh PE3yJIbTaThl XUMHUUYECKOTO SKCIIEPHMEHTa B
(hopMe 3amMcH ypaBHEHUIl COOTBETCTBYIOIIUX PEAKLUUH H
(opMyIHpOBaTh BEIBOJBI HA OCHOBE 3THX PE3y/IbTaTOB




OK 07.
CopelicTBOBaTh
COXpaHEHHUIO
OKpYIKalolel cpessl,
pecypcocOepereH o,
MIPUMEHSTH 3HAHUS
00 U3MEHEHUU
KJIMMATa, IPHHITATII
OepexITMBOTO
MPOU3BOJICTBA,

3¢ deKTHBHO
JICHiCTBOBATH B
4pe3BbIYaiHBIX
CHUTYaLUsIX

B 0061acTH 5K0I0rHY€CKOr0 BOCIIHTAHMUS ¢

- chopMUPOBAHHOCTb HKOIOTHYECKOH KyIbTYpHI, IO-
HUMaHHE BIHSHUS CONUATbHO-DKOHOMHYECKHX IIPO-
LIECCOB HA COCTOSHUE NMPUPOIHOI M COLHAIBHOU Ccpe-
b1, OCO3HAHKE IT00aIbHOTO XapaKTepa SKOIOTHIECKHX
npobiem;

- IJIAHMPOBaHHE M OCYIIECTBICHHE NCHCTBHIl B OKpY-
JKAIOIeH cpelie Ha OCHOBE 3HAHUS IleNiell yCTOHYHBOrO
Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HENpUATHE JeHCTBUH, NPUHOCAILUX Bpe]
OKpy’KaloIei cperne;

- YMEHHe IPOTHO3UPOBATH HEOIArOMPUSTHBIE KOJIOTH-
YECKUE TMOCIEACTBUSA NPEANPUHUMAEMBIX JEHCTBUM,
peJOTBpAILATh HX;

- pacIIMpEHHE OIBITAa JEATEILHOCTH JKOJIOTMYECKOU
HAaIpaBJICHHOCTH;

- OBJaJeHHEC HABBIKAMH Yy4YEOHO-HCCIIENOBATEIbCKOI,
MPOSKTHOH ¥ CONMANBHON JIEATEILHOCTH;

- c(hopMHpOBaTh NPEJCTABICHUSA: O XHMHYECKOH COCTaB-
JISIIOIIEH €CTECTBEHHOHAYYHOW KapPTUHBI MUPA, POIN XUMHUK
B IIO3HAHMHU SIBJICHUII OPUPOABL, B (HOPMHPOBAHHHU MBILILIE-
HHUA U KyJIbTYpbl JUYHOCTH, e¢ (DYHKIMOHAIBHOW IpaMoT-
HOCTH, HEOOXOIMMOH JUISl PEIICHHs MPAKTHIECKUX 3a1ad U
9KOJIOTHYECKA OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3710-
POBBIO U TIPUPOJIHOIT cperie;

- yMeTh co0II0aaTh npaBuiIa 9KOJIOTUYECKU
[[eTIeCO00Pa3sHOro  MOBEJEHHS B OBITY U TPyJAOBOH
JESATEIBHOCTH B LEIAX COXPAHEHHs CBOETO 30POBbS U
OKpY’KaIOIled IMPUPOAHOH Cpelbl; YIUTHIBATH OMACHOCTH
BO3JCHCTBHA HA JKUBBIE OPraHHU3MBI  OIpEEICHHBIX
BEILIECTB, IOHMMAas CMBICH IIOKa3aTelss IPEieIbHON
JIOIYCTUMO# KOHLIGHTPALK

IIK 2.1. Buinoansmo
n0020MOoBUMeENbHbIE
pabomvl  npu  MOH-
maxce U omoeike
KAPKACHO-00UUBHBIX
KOHCMPYKYUIL.

IIK 3.1. Buinoanamo
no020mogumenbHoie
pabomul npu
npouzeodcmee
ManspHelx pabom npu
omoenke
noeepxnocmeti
30anuil u
COOpYHCeHU.

- 20MOBHOCMb K MPYOY, OCO3HAHUE YEeHHOCMU Macmep-
cmea, mpydonodue;

- 20MOGHOCMb K AKMUGHOU OEsIMETbHOCIU MEXHOI02U-
4ecKou U COYUANbHOU HANPABIEHHOCMU, CNOCOOHOCb
UHUYUUPOBAMb, NJIAHUPOBAb U CAMOCMOSMENbHO
BLINONHSAMb MAKYIO OCAMENbHOCTY,

- ocyuecmenams KOMMYHUKAYUU 80 8cex cghepax dicus-
Hu;

- CHOCOOHOCHIb U 20MOBHOCMb K CAMOCHMOSMENbHOMY
NOUCKY MemO0008 peuieHs npakmudeckux 3a0ay, npu-
MEHEHUI0 Pa3TUYHbIX MeMO008 NO3HAHUS,

- oenadenue 6UOAMU OESIMENbHOCIU NO NOJYYEeHUIO
HOB020 3HAHUSA, €20 UHMepnpemayuu, npeodpPa308aHUI0
U NPUMEHEHUIO 8 PA3IUYHBIX YYeOHBIX CUMYAYUSX

- YMeHue nPo2HO3UPO6ams HeOLA2ONPUSMHbIE IKOLO2U-
yeckue nocaedCmeust NPeONPUHUMAEMbIX Oelticmeull,
npedomspawams ux;

-UCNONI308ANb CUCIEMHblE XUMUYecKue 3HaHus Ol npu-
HAMUSA peweHuti 6 KOHKDEeMHbIX JICUSHEHHBIX CUNTYAYUSAX,
CBA3AHHBIX C BEWeCMBAMU U UX NPUMEHEHUEM

- ymems coO00ams npasuia dKOI0SUYECKU Yenecooopas-
HO20 nosedenust 6 Ovimy U mpyoogol O0esmeibHOCMU 8
yensax COXpaHeHusl ceoe2o 300p08bsi U OKpyJicaloujell npu-
POOHOU CPeobl, YUUmvleams ONACHOCb 8030elCmeUs. Ha
JlcUBble  OpPeaHU3Mbl  ONPEOeNeHHbIX  8eujecms, NOHUMAA
CMBICTL NOKA3amens npeoebHol 00NnyCmuMol KOHYeHmpa-
yuu




2.CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHOM JUCHUIIIUHBI «XUMHUSI»
2.1.06beM AHCHMILUIMHBI H BUIbI Y4eOHOIl padoThI

Bup yae6H0i1 paboTHI O0BeM B gacax
O06beM 00pa3oBaTENbHON TPOTPAMMBI TUCIHTITHHEL 72
B T.4.
OCHOBHOE COZIep)KaHNe 64
BT u:
Teopernueckoe oOydeHne 30
[TpakTHyeckue 3aHATHS 24
JlabopatopHble 3aHATHS 10
[IpodeccronambHO-OpHEHTHPOBAHHOE COECpIKaHUE (CONePKAHUCTIPHUKIIAIHOTO 6
MOJTJIs)
BT u:
Teopernueckoe oOydeHne 2
[TpakTHyecKue 3aHATHS 4
IIpomexyTounasi arrectanus B popme 3a4éTa 2




2.2. TemaTn4yecknii IJIaH 1 coaepkaHue TMCUHUIIIMHBI «XHMHSD»

HaumenoBanmue pasne- | Conepsxkanue y4eOHOro MaTepuana (0CHOBHOe H Npo¢ecCHOHATBHO-OPHEHTHPOBAHHOE), JIA00PATOPHbIE H NPAKTHYECKHE 32- O0bém | Dopmupye-
JIOB M TeM HSATHS, IPUKJIATHON MOTYJIb (IPU HAJTMYIHAM) 4acoB MbI€e KOMIIe-
TeHI[UH
1 2 3 4
OcHoOBHOe coJep:KaHHe 64
Pa3gen 1. OcHOBBI cTpOeHUS BellecTBa 8
Tema 1.1. CTpoenue Coaep:xkanue yueOHOr0 MaTepuasa 4
aToMOB XUMHYeCKUX | TeopeTHueckoe o0ydyeHue
3J1eMeHTOB M npupoaa | CoBpeMeHHas MOZENb CTPOeHUS aToMa. CHMBONHYECKHH S3BIK XUMUH. XHUMHYECKHH 3EMEHT. DNeKTpOHHAs KOH(MHTYpanws atoMa. Knaccupukamus xu- 2
XHMHYECKO CBSA3H MHYECKHX JIEMEHTOB (S-, P-, d-oneMeHThI). BaleHTHbIE 3MeKTPOHBI. BaieHTHOCTh. DNEKTPOHHAS TPUPOIAa XUMHYECKON CBS3H. DNEKTPOOTPHIla- OK 01
TENBHOCTh. BH/IBI XUMATECKOH CBS3M (KOBANCHTHAS, HOHHAS, METaJIMYECKas, BOXOPOJHAs) U coco0B ee 00pa3oBaHMs '
IIpakTHyeckoe 3aHATHE
Pemienue 3a1anuii Ha UCIIONIb30BAHUE XUMUUECKON CUMBOJIMKY M Ha3BaHUM COCAMHEHHUH 10 HOMEHKIIATYpe MEXAYHAPOJHOTO COH3a TEOPETUUECKOM
¥ TIPUKJIATHOM XUMUH ¥ TPUBUAIBHEIX HA3BAHHH JUIS COCTABJICHAS XMMIYECKHX (OPMYIT ABYXaTOMHBIX COCIMHEHU (OKCHIOB, CYTb(HIOB,
THAPUAOB U T.II.) W JPYTUX HEOPIaHMUECKUX COCHAMHCHHH OTIENBHEIX KIACCOB. 2
[IpakTnyeckue 3aTaHus HA YCTAHOBICHHE CBA3H MEKIY CTPOCHHEM aTOMOB XMMHYECKHX OIEMCHTOB W MEPHOAMYECKHM H3MEHEHHEM
CBOICTB XMMHYECKUX DJIEMEHTOB M HX COCIWHEHHH B COOTBETCTBHH C MONOXkeHHEeM [leprnoandeckoi cHCTeMBI
Tema 1.2. llepuognue- | Comep:kanue y4e0HOro Marepuaia 4
CKHi 3aK0H H Ta0inna | TpakTuyeckoe 3aHsITHE OK 01.
J.M. Menpeneesa [lepuonuueckas cucrema xumuueckux snementoB JI.W. Menneneesa. ®usnueckuit cmpicn [lepuogudeckoro 3akona JI. 1 Menpeneesa. 3a- OK 02.
KOHOMEPHOCTH HU3MCHCHUSA CBOMCTB XMMHYECKHUX 3JICMCHTOB, 06pa3yeM1)1x UMHU TIPOCTBIX U CJOXKHBIX BEIIECTB B COOTBETCTBHUU C MOJOXCHUEM 4
XUMMYECKOTo deMenTa B Ilepuoauyeckoii cucreme. Muposo3spenueckoe 1 Hayusoe 3Hauenue Ilepuonuueckoro 3axona J[.A. Menpeneesa. IIpornosst [LU. Men-
JeJieeBa. OTKprTI/Ie HOBBIX XMMHYECKHX JNEMEHTOB. Pemenue MPAaKTUKO-OPUCHTUPOBAHHBIX TECOPETUUCCKUX 3a;[aH1/1171 Ha XapaxkTepuzanuo XumMmnuye-
CKHX IeMEHTOB «MeTtannnyeckue / HeMEeTATHYECKHE CBOICTBA, IEKTPOOTPHUIATEIbHOCTh XUMUYECKUX 3IEMEHTOB B COOTBETCTBHHU C MX 3JIEK-
TPOHHBIM CTPOCHHEM W TIOJOKCHHEM B MEPHOINICCKON CHCTEME
xumuueckux aemenToB .M. MenneneeBa»
Pa3nen 2. Xumuveckne peakonu 11
Tema 2.1. Tuneixumu- | Cogep:kanue yueOHOro MaTepuaia 6
YeCKHUX peaKuui Teopernueckoe o0yueHue 2 OK 01.
Knaccudukarms i THIIBI XMIMHYECKIX PEAKIUH C yIaCTHEM HEOpraHM4ecKux BemecTB. CoCTaBIeHIE YpaBHEHHI PEaKIUi COSTMHEHNS, Pa3lIoxke-
HUSL, 3aMCIICHHS, 00MCHA, B T.4. PEAKIHI TOPEHHS, OKUCICHIS -BOCCTAHOBIICHUS.
VpaBHeHus okucneHus-soccranopienus. Crenenb okucienus. OKUCIUTENb U BoccTaHOBUTeNb. CoCTaBlIeHUE M YPABHUBAHHE OKUCIUTENIBHO-
BOCCTAHOBHTENBHBIX PEAKIIHI METOIOM dIEKTPOHHOTO Oanmanca. OKHCITHTENIbHO-BOCCTAHOBHTEIbHEIC PEAKIIMHI B IPUPOJIE, TTPON3BOACTBEHHBIX MPO-
Ieccax M )KH3HEIEITEeNbHOCTH OPTaHU3MOB
IIpakTHyeckoe 3aHATHE
KonmuectBennsie oTHONIEHHS B XUMUH. OCHOBHBIE KONMYECTBEHHBIC 3aKOHBI B XMMHH U PACUETHI 110 YPABHEHUAM XUMHUYECKHUX PEaKIHi. 4
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Moutb KaK equHHIA KOJTHIECTBa BelecTBa. MossipHas Macca. 3aKOHBI COXpaHEHHS MacChl M SHEpruu. 3akoH ABoraapo. MomspHbIil 00beM
ra3oB. OTHOCHTENbHAS IUIOTHOCTH Ta30B. PacyeTs Mo ypaBHEHMAM XHUMIUECKUX PEAKIHH ¢ UCIIONb30BAHNEM MAcChl, 00beMa (HOpMaJbHBIE YCIIO-
BHUS) Ta30B, KOJIMYECTBA BEUIECTBA

Tema 2.2. Coaep:xanue yueOHOro MaTepuasa 4
DIeKTPOIHTHYECKAS Teopernueckoe odyueHnue OK 01.
T —— Teopwus amexTponuTrdeckoit aucconmanui. MoHBI. DIEKTPOIHUTHI, HeATEKTPOIUTH. Peakmi nonHoro ooMena. CoctaBineHune peakuuii HOHHOTO 2 OK 04.
00MeHa IyTeM COCTABICHHUS MX TOJHBIX U COKPAICHHBIX HOHHBIX ypaBHEHNH. KNCIOTHO-OCHOBHBIE peaknny. 3aJaHns Ha COCTAaBICHHUE
obmen WOHHBIX PeaKkIuil
JlabopaTopHble 3aHATHE
JlabopatopHas pabora “Turbl XUMHYECKUX peaKLuii’.
Hccnenoanne TUIMOB (10 COCTaBY M KOMMYECTBY HCXOAHBIX U 00pa3yIOIMMXCs BEMIECTB) M IPU3HAKOB XUMHUIECKUX peakuui. [Iposesenne peakmii 2
MOHHOTO 00MEHa, OTPEIENICHHE CPEibl BOAHBIX PACTBOPOB. 3a/IaHMsI HA COCTABICHHE MOHHBIX PEaKIHii
Kontpoannas padora 1. Ctpoenne BemecTBa H XHMHYeCKHe PeaKIHH 1
Paznen 3. CTpoeHne 1 CBOWiCTBA HEOPrAaHMYECKUX BEIlECTB 12
Tema 3.1. Coaep:xanue yueOHOro MaTepuasa 4 OK 01.
Knaccupukanns, TeopeTuueckoe ofyuenne OK 02.
HOMEHKJIATYpa H IIpenmer Heoprarmueckoit xumun. Kiaccnukamms Heoprarmdeckux semects. [IpocTbie 1 cnoxHble BemecTBa. OCHOBHbIC KIIACCHI CIIOKHBIX BEMIECTB (OK- K 2.1
cTpoeHHe CHJIBI, THAPOKCHUIBI, KHCIIOTHI, COMM). B3anMocBs3b HEOpraHMYECKHX BEIIECTB. ArperaTHble COCTOSHHS BelecTa. Kpucrammmaeckue 1 aMop(HbIe BeIecT- 2 K 3' 1'
HeopraHmueckuxpe- | Ba.THIb KDHCTAIIINYCCKUX PEIICTOK (aTOMHAs, MOICKY.IAPHAS, HOHHAS, MCTAILIMYCCKAS). 3ABHCHMOCTh (PH3HUCCKHX CBOWCTB BELICCTBA OT THIIA KPH- ’
eCTRB CTAJUTNYECKOil peneTky. 3aBUCHMOCTh XHUMHUYECKOH aKTUBHOCTH BEIIECTB OT BUA XUMHUUYECKOH CBA3U U THIA KPUCTATIHYECKOH pemeTKy. [Ipindunsl
MHOT000pa3us BEIIECTB
IIpakTHYyeckoe 3aHATHE
HomeHkiatypa HeopraHM4eCKHX BEIECTB: HA3BAHUE BEIECTBA HCXO/A H3 HX XUMIUECKOH (HOpMyITbl MITHCOCTABIEHHE XUMUIECKOH (OPMYIIBI HC-
X075 M3 Ha3BaHUA BemecTsa o MexayHapoaHoit (MFOITAK) nnu TpuBHanbsHOM HOMEHKIAType.
Pemenne mpakTHYecKnx 3aJaHAN MO KIacCH(QUKaINK, HOMEHKIATYPE W XHMHYECKHM (hOpMyTaM HEOPraHMYECKHX BELIECTB Pa3IMYHBIX KIAcCOB
(yrapHblif ra3, yriekuciblil ra3, aMMHaK, raleHas U3BeCTb, HeraleHas U3BECTb, TThEBAs COJA M JIPYTHX): HAa3bIBATh U COCTABIATD (hOPMYJIBI X U- 2
MHYECKHX BEIIECTB, ONPEACIATh MPHHAIICKHOCTD K KJIaccy.
Hcrounnky xummdeckoit nHpopMamuy (cpeacTs MaccoBoi nHpopMauuy, cetb Muteprer u npyrue). [lonck nHGOpManuy M0 Ha3BaHUAM, HACHTH(U-
KaTopaMm, CTpYKTYpHBIM (popMmyiiam
Tema 3.2. ®usuxo-xu- | Coaep:kaHue yueOHOIro MaTepmuaJia 5 OK 01.
MH4YeCKHe CBOiicTBa TeopeTnueckoe o0yueHne 3 OK 02.
HEOPraHW4ecKHuX Be- | Meramisl. OOmue dusnyeckne n XuMHYECKHe CBoicTBa MeTa/lIoB. Crioco0b! mosyyeHus. 3Ha4eHHe METALIOB M HEMETAILIOB B IPHPOJIE U JKH3HEEs- 1
1IeCTB TEeNBHOCTH YeJIOBEKa M opranu3MoB. Koppo3ust MeTayuioB: BH/Ibl KOPPO3UH, CIIOCOOBI 3aIMTHl METAUIOB OT KOPPO3HH 1K 2.1.
Hewmerannsr. O6mmue dusnyeckne 1 XUMUYECKHe CBOICTBA HeMETAILIOB. TunudHble coiicTBa HemeTamoB |V— VI rpynn. Knaccuduxanns n 1 1K 3.1
HOMEHKJIATypa COeAMHEHNH HeMeTaioB. KpyroBopoTsl OHOTEHHBIX 3JIEMEHTOB B TIPHUPOJIE
XWMHYECKIE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEMIECTB (OKCHIOB, THAPOKCHAOB, KUCIOT, 1
coseit ¥ 7ip.). 3aKOHOMEPHOCTH B M3MEHEHHN CBOMCTB IPOCTHIX BENIECTB, BOJOPOAHBIX COCANHEHMH, BRICIINX OKCHIOB M THAPOKCHIOB
IIpakTHyeckoe 3aHsATHE
CocraBnenne ypaBHEHHH XUMAYECKUX PEAKIHH ¢ y9aCTHEM IPOCTHIX H CIOKHBIX HEOPTaHWYECKHX BEIIECTB: METAJUIOB H HEMETAJIIOB; 2

OKCHJIOB METAJUIOB, HEMETAJIOB ¥ aM(OTEPHBIX AIIEMEHTOB; HEOPTaHMYECKIX KUCIIOT, OCHOBAHUH N aM(POTEPHBIX THIPOKCHIOB; HE-
OpraHUYecKuX COJICH, XapaKTepU3YIOIIKNX UX CBOMCTBA. Penienne npakTHKO-OpUEeHTUPOBAHHBIX TEOPETUUECKUX 33/IaHUM HA CBOMCT-
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Ba, COCTaB, MOJY4YCHUC U 0e30I1aCHOE UCITOIL30BAHNE BAKHEHIIINX HCOPraHNYCCKUX BCIICCTB B 6I)ITy nu HpaKTH‘IeCKOﬁ JACATCIbHOCTU
YCJIOBCKaA

Tema 3.3. Hnentudu- Copep:xanue yueOHOI0 MaTepHaJia 2 OK 01.
Kanus Heopranuyeckux | JlabopatopHoe 3aHsATHE OK 02.
BEIIECTB JlaGopatopnras padora «VneHTH(HKAIMA HEOPTAHMYECKHX BEIIECTB. OK 04.
Peinienye SKCEPHUMEHTANIBHBIX 334 [0 XHMHYCCKHM CBOWCTBAM METAlIOB M HEMETAJIOB, 10 PACTIO3HABAHUIO U IOJYYCHHS COCMHE- 2
HUH METaJUIOB ¥ HEMETAJIOB.
Wnentudukanys HeopraHMIECKUX BELIECTB C MCIOIb30BaHUEM MX (PU3MKO-XUMHYECKUX CBOMCTB, XapaKTEPHbIX Ka4eCTBEHHbIX peakinid. Ka-
YECTBEHHBIC PEaKINH Ha CyIb(at-, KapOOHAT- M XJIOPHA-aHHOHbI, HA KATHOH aMMOHUS
Kontpoabnas padora 2. CBoiicTBa HeOpraHM4ecKHX BelIeCTB 1
Pa3gen 4. CTpoeHue M cBOICTBA OPraHUYeCKHX BeLIeCTB 25
Tema 4.1. Knaccuduka- | Copep:xaHue y4eOHOT0 MaTepHasa 4
Ius, CTPOCHHE H HOMCHK- | TeopeTnyeckoe 00yyeHue
JiaTypa OpraHu4ecKux ITosiBIeHKE ¥ Pa3BUTHE OPraHMYECKOW XMMHHU KaK HayKd. IIpeaMeT OpraHuueckoil XuMuy. MecTo ¥ 3HaueHHe OPraHUYECKOM XH-
BEIECTB MHH B CHCTEME €CTCCTBEHHBIX HayK. XMMHYECKOE CTPOCHHE KakK IOPSAMOK COCAMHEHHS aTOMOB B MOJIEKYJE COIJIACHO MX BaJCHTHO-
cti. OCHOBHBIE MIOJIOKCHUS TEOPHH XUMHUYECKOTO CTPOCHHUS OPTaHWYEeCKHX coequHeHHH A.M. BytmepoBa. YTieponaHslil ckeneT
OPTaHWYIECKONH MOJICKYJbl. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOCHHS MOJICKYIL. 2
W3zomepus u usomepsl. [lonsatue o GpyHkunoHansHoi rpynne. Panukan. IIpuHIunel kiaaccuduKkauy OpraHMYECKUX COCAMHECHUIL. OK 01.
MexyHapogHas HOMEHKIIaTypa W NPHHIMIIEL HOMEHKIIATYphl OpraHWYecKuX coeauHeHHi. IloHATHE 00 a30TcomepKamux co- MK 2.1.
€IMHEHUsIX, OMOJIOTMYECKH aKTHBHBIX BellecTBax (yrieBojax, )Kupax, Oeikax U Jp.), BLICOKOMOJIEKYJSIPHBIX COSAMHEHUSX (MO- K 3.1
HOMeD, MOJIUMEP, CTPYKTYPHOE 3BEHO)
IIpakTHyeckoe 3aHATHE
Homenknatypa opraHM4ecKnx COCOUHEHHIH OTAEIBHBIX KJIacCOB (HACHIIIEHHBIE, HEHACHIIICHHBIE W apOMaTHYecKHe
YTJIEBOJOPO/IBI, CITUPTHI, (PEHOIIBI, ATBJETH/IBI, KETOHBI, KAPOOHOBBIE KUCIIOTHI 1 /1p.). CocTaBieHNE TOJHBIX M COKPANICHHBIX CTPYK-
TYPHBIX (POPMYJT OPraHHUECKHMX BEIIECTB OTAENBHBIX KIACCOB, HCHONb3Ys WX HAa3BaHMS 110 CHCTEMAaTHYECKOH M TPHBHANBHON HO- 2
MEHKJIAType (3THJIEH, alleTHIeH, IUlepuH, GpeHoi, GopMaibIerii, YKCycHash KHCJIOoTa, TIMIMH). Pacuersl mnpocreiinieit ¢op-
MyJIBl OpPTaHHYECKOW MOJIEKYJIBI, HCXO/IS U3 JJIEMEHTHOTO cocTana (B %)
Tema 4.2.CBoiicTBa Copep:xanue y4eOHOro MaTepuaJia 14
OpraHu4eckux coeau- | Teoperuueckoe o0ydyeHue 6
HEHUH — (M3UKO-XMMHYECKHE CBONCTBA OPraHMYECKNX COEAMHEHHH OTAENBHBIX KJIaccoB (0COOCHHOCTH KiIacCH(HKALMK W HOMEHKIATYphl BHYT-
pH KJ1acca; TOMOJIOTHYECKUH psiji 1 001mas popMyIia; n3oMepus; GU3NUECKHe CBOICTBA; XMMHUUECKHE CBOWCTBA; CIIOCOOBI MOIYYEHHUS):
- MIpeieNIbHBIE YTIIEBOIOPOAL! (aAJIKaHbl M IUKJIOAJIKaHbl). [OpeHHe MeTaHa Kak OJWH W3 OCHOBHBIX UCTOYHUKOB TEIUIA B IPO- 2 OK 01.
MBIIIIEHHOCTH ¥ ObITY. CBOHCTBA NMPUPOAHBIX YTIIEBOAOPO/IOB, HAXOXK/ICHHE B IPUPOJIE U IIPUMEHEHHE AIKaHOB; OK 02.
— HempeaesbHbIe (aJIKSHBI, aJKUHBI U AJIKAJANCHbI) ¥ apOMaTHYEeCKHE YIIIeBOAOPObl. ['opeHne aneTuieHa Kak HCTOYHHK BBICOKO- OK 04.
TEMIEPATYPHOTO IUIAMEHH JJIS1 CBApKH M PE3KH METaJUIOB MK 2.1.
— KHCIOPOICOEPKAIINE COSAMHEHNS (CTUPTHL U (DEHOIBI, KapOOHOBBIE KICIOTH M 3()HUPHI, alTbACTU/Ibl H KETOHBI, JKHPHI, YTIIeBOABI). [IpakTide- K 3.1
CKOE TIPHMEHEHHE STHIICHTINKOIS, TuieprHa, ¢perona. [Ipumenenne Gopmaipaernsa, areranbaernaa, YKCyCHOH KUCIOTH. Mplia Kak CoJu 2
BBICIINX KapOOHOBBIX KHCIOT. Morommue CBOICTBa MbLIa.
— a30TCOJEpKAIINE COSAMHEHMS (AMHHBI M aMUHOKHCIOTHI, Oenku). BBICOKOMOJNEKYNSIpHbIE COCAMHEHHS (CHHTETHYECKHE M OMOJOTHYECKH-
aKTHBHbIE). MOHOMED, TOJMMeEp, CTPYKTYpHOE 3BeHO. [lonumepu3amus STuiIeHa Kak OCHOBHOE HAIPaBICHHUE €0 HCIOJIb30BaHMUS. 2
I'eHetndeckas CBSI3b MEXKAY KIACCAMH OPTaHMYECKHX COEIMHEHHH
IIpakTHYeckoe 3aHATHE 6
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CBoiicTBa OpraHUYECKUX COSAMHEHHIT OTAENBHBIX KIIacCOB (TPHBHAIbHAS U MEXIYHAPOAHAS HOMCHKIIATYPA, XHMHYECKHE CBOICTBA, CIIOCOOBI MOTTY-
9eHHS): TIpeAebHbIC (ATKaHBl U TUKIOATKAHE), HEMpeaenbHbIe (ATKSHBI, AKHHBI U aNKaJNeHbl) H apOMaTHYECKHe YTIEBOIOPO/BL, CITHUPTH U (JeH 0-
JIbI, KapOOHOBBIE KUCIOTEI U S()HPEI, ATbICTHABI H KETOHBI, aMUHBI H aMHHOKHCIIOTBI, BEICOKOMOJIEKYJIIPHBIC COSAMHEHH)S. 3a1aHMs Ha COCTABICHUE
ypaBHEHMH XMMHYECKUX PEaKIHil C yIacTHEM OpPraHMYSCKHX BEIIECTB HA OCHOBAHMU X COCTaBa M CTPOCHHS

CocraBneHne cxeM peakuuil (B TOM yucie 0 MPEIOAKEHHBIM LeT0YKaM MPeBpalleHuil), XapakTepu3yoMuX XUMUYECKIE CBOHCTBA OpraHUueCcKuX
COEJIMHEHUH OT/AENBHBIX KJIACCOB, CMIOCOOBI UX MONYYCHHs U Ha3BaHUE OPTaHUYECKUX COCAMHEHHI MO TPUBHANBHON MIM MEXAYHApOXHOH cucre-
MaTH4ecKoil HOMEHKIIaType.

PemeHne NpakTHKO-OPHEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHNH HA CBOWCTBA OPTaHMYECKHX COEIMHECHMH OTAEIBbHBIX KIACCOB

JlabopaTopHble 3aHsAATHE

JlabopatopHras pabdota “TIpeBparieHust OpraHMIeCKUX BEIIECTB IIPH HATPEBAHUN .
[onydeHue THIIEHA M N3yYEHUE €TO CBOMCTB. MoOIEIMpOBaHIE MOJIEKYJI M XMMUUECKHX NPEBpAILeHUi HallpUMepe 3TaHa, STHJICHa,
alleTHICHA U JIp.

Tema 4.3. Unentndu-
KalMsi OPraHUYecKHX
BellleCTB, UX 3HAYEHHE
M NpuMeHeHHe B Obl-
TOBOH M NPOU3BOACT-
BEHHOH [esiTeJILHOCTH
yeJIoBeKa

Coaep:xanue yue0HOro MaTepuaJja

»

Teopernueckoe o0yuyeHue

Broopranmueckne coenunenus. IlpuMeHenue u OHoorudeckas poiib yriieBoJoB. OKHCIEHHE YIIIE€BOIOB- HCTOYHUK YHEPTUH JKHU-
BBIX OpraHu3MoB. OOIacTy NpUMEHEHHUs aMUHOKUCIIOT. [IpeBpamenns OenkoB MUy B OpraHu3Me. buonornmdeckne QyHKIHM — OEIKOB.
buonornueckue GyHKIMU KUpoB. Postb opraHnyeckoil XUMHK B pelIeHHH Npo0JIeM NHIIEBOi 0e301macHoCTH

Poxb opraHnyeckoil XuMHH B PEIIEHHH IPOOIeM SHEPTETHIECKOH 0€30MacHOCTH, B PA3BUTHI MEAUIMHBI, CO3/IaHHH HOBBIX MaTEpHaIOB, HOBBIX
MCTOYHUKOB SHEPTHH (aNbTEepHATHUBHBIC HCTOYHUKHY HEPrHH). ONMacHOCTh BO3ACHCTBHS Ha )KMBBIC OPTaHM3MbI OPIaHNYECKHUX BEIIECTB OT-
JENBHBIX KJIacCOB (YIJIEBOAOPOIbI, CIIUPTHI, (DEHOIBI, XJIOPOPTaHMIECKHE IPOU3BOIHbIE, ANIBAETHIBI U JIp.), CMBICH TIOKa3aTes MpeieIbHO
JIOIYCTUMOW KOHLICHTPALUH

JlabopaTopHble 3aHsATHE

JlabopatopHast pabota: “VneHTH(HKANL OPraHHIECKNX COSIMHEHHH OTAENbHBIX KIIAcCOB’.

Wnentndukaiys opraHyecKuX COeIMHEHHH OTIEIbHBIX KIacCoB (Ha MPUMEpE ajlbJern/ioB, KpaxmMaia,yKCyCHON KHCJIOThI, OEJIKOB M T.II.) C
HCIIOJIb30BAHUEM UX (PU3MKO-XHMHYECKHX CBOMCTB M XapaKTePHBIXKaueCTBEHHBIX peakiuii. [lenarypauus Oeinka npu HarpeBanuu. L{BeTHbIe
peakuuu 0enKkoB. BO3HMKHOBEHHE aHATUTHYECKOTO CUTHAJIA C TOUYKH 3pCHUA XUMUYCCKUX MPOLICCCOB IIPU MPOTCKAHUN Ka4eCTBEHHOMN peakuuu,
NO3BOJIIIOIIEH WACHTH()UIIMPOBATh MPEUIOKSHHbBIE OpraHWYeCKHe BELISCTBA

KonrpoabHas padora 3. CTpykTypa M CBOWCTBA OPraHNYeCKMX BellecTB

OK 01.
OK 02.
OK 04.
MK 2.1.
IIK 3.1

Paspnen 5. Kuneruyeckue ¥ TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XMMHMYECKHMX peakuuii

Tema 5.1.CxopocTb
XHMHUYECKHX peakluid.
XumMnyeckoe paBHOBe-
cue.

Conep:xanue yueOHOro MaTepuasia

TeopeTnueckoe o0yueHue

CKOpOCTh peakIny, ee 3aBHCHMOCTh OT PA3NMYHBIX (AaKTOPOB: MPHPOJBI PEATHPYIOMINX BEIIECTB, KOHIECHTPAINN PEardpylomuX BEIIECTB,
TEMIIEPATyphl U TUIOIaH PEAKIMOHHOM N0OBepXHOCTH. TemioBbie 3(eKThl XUMUUECKHX peakiui. JK30- ¥ 3HAOTEPMUUYECKUE, PEaKIIUN.
Ob6patuMocTs peaximid. XuMHYecKoe paBHOBECHE H €T0 CMEIIEHHE MO AeHCTBHEM Pa3MNYHBIX (aKkTOpOB (KOHIEHTPALHS PEareHTOB WM HPOAYK-
TOB peaKilyy, JaBICHHE, TEMIIEPATypa) IS CO3IaHNUs ONTUMAIBHBIX YCIOBHH NMpoTeKaHus XuMudeckux npoueccoB. [Ipunnun Jle llarense

IIpakTHuyeckoe 3aHATHE

Pemenne npakTHKo-OpHEHTHPOBAHHBIX 33/[aHUi Ha aHAIU3 (PaKTOPOB, BIUAIOMMX Ha N3MEHEHHE CKOPOCTH XUMHYECKOH peakIyy, B T.4. C MO3H-
U SKOJNOTHYECKH [1eTIeCO00Pa3HOTO MOBEICHNS B OBITY M TPYIOBOH EATETHHOCTH B LEMSIX COXPAHEHUS CBOETO 3JI0POBBS U OKpPYIKArOMIeit
IPUPOJHON CpEIbL.

Peutenne npakTuko - OpUEHTUPOBAHHBIX 33aHUN Ha npuMeHeHue npuHiuna Jle-lllatense 11d HaX0XKIEHUS HAPABICHUS CMEIIECHNUS PaBHOBECHUS
XMIMUYECKOH Peakluy 1 aHaIu3 (aKkTOpOB, BIHAIONINX HA CMENICHHE XUMHUUECKOTO PABHOBECHS

OK 01.
OK 02.
MK 2.1.
IIK 3.1

Pa3nen 6. PacTBopbl
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Tema 6.1. IlonsiTHe 0

Coaep:xanue yueOHOro MaTepuasa 2

pacTBopax Teopernueckoe o0yuenmne 0K 01
PactBopenne kak Qusnko-xummdeckuii mporecc. PactBopsl. CriocoObI MPUTOTOBIIEHUS pacTBOpoB. PacTBopumocTs. MaccoBast OK 02'
JIOJIsL paCTBOPEHHOTO BemlecTBa. CMBICH MOKa3aTels NpeAebHO JOMYyCTUMON KOHLIEHTPAllMU U €r0 MCIOJIb30BaHUE B OLIEHKE JKO- OK 07'
JIOTUYECKOH 0e30MacHOCTH. 2 K 2 1
[IpaBuia 5KOJOrHYECKH LIEIeCO00pa3HOro MOBEACHHS B OBITY M TPYJIOBOH NESTEIBHOCTH B IIEJISIX COXPAHEHHUs CBOETO 370PO- K 3' ]'
Bbsl M OKPYXKaIOIe IpUpogHON cpeibl; OMaCHOCTh BO3IEHCTBUS Ha )KUBBIC OPTaHU3MBI ONPEIEIICHHBIX BEIECTB.
Pemenne mpakTUKO-OPHEHTHPOBAHHBIX PACUETHBIX 33JaHUN Ha PACTBOPHI, HCIIOJIB3YEMbIE B OBITOBOI M MPOW3BOACTBEHHOM
JICSATEIbHOCTH 4YETIOBEKa

Tema 6.2. Uccienoa- | Copep:kaHue y4eOHOr0 MaTepHaJia 2

HHe CBONCTB PpacTBOPOB| JlaGopaTopHble 3aHATHE OK 01.
Jlabopatopras padoTa «[IpUrOTOBICHHUE PACTBOPOBY. OK 02.
[IpuroroBneHne pacTBOPOB 3aJaHHON (MaccOBOM,%) KOHLIEHTpALUHU (C MPaKTHKO-OPUEHTHPOBAHHBIMU BOIIPOCAMHU) M OIpEIeNICHHE Cpe- OK 04.
JIbI BOOHBIX PacTBOPOB. 2 K 2.1.
Pewenue 3a1a4 Ha IPUTrOTOBJIEHUE PACTBOPOB K 3.1

IIpodeccuoHaNIBHO-OPHEHTHPOBAHHOE COJlepPKaHNe(codepKAHNE NPUKIATHOT0 MOAYJIA)

Paszpnen 7. Xumust B ObITY U IPOU3BOJACTBEHHOM AeATEJBHOCTH YeJI0BeKa 6

Tema 7.1. Xumus B 0b1- | CoepskaHue yueOHOro MaTepuaJia

TY ¥ IPOU3BO/ICTBEH- Teopernueckoe o0yueHue

HOMi 1eATeJIbHOCTH 4e- | HoBeimue qOCTHKEHNS XUMAYECKON HAYKU U XUMHUUECKOH TEXHOJIOTUH. Posib XMuUK B 00ecTieueH s S9KOTOTHUECKON, IHEPTETHUECKON 1 TH- 2 OK 01.

JIOBEKa 111eBO 6€301aCHOCTH, Pa3BUTHH MEIULMHbL. [IpaBuia noucka 1 aHaJiM3a XMMUYECKOH HHMOPMALIMK U3 PAa3JIMYHBIX MCTOYHHKOB (Hay4Has U y4eOHO- OK 02.
HayyHasl JINTepaTypa, CpeACcTBa MaccoBoil MHpopMaIyH, cetb MHTepHeT) OK 04
IIpakTHyeckoe 3aHATHE OK 07.
IMouck u aHanu3 KeWCOB O IPUMEHEHWH XMMHYECKUX BEILIECTB M TEXHOJOTUH ¢ y4eToM Oyayllei npopecCHOHaIbHON JIesTeNbHOCTH IIK 2.1.
M0 TeMaM: BaKHEHIIINE CTPOUTEIbHBIE MaTepHallbl, KOHCTPYKLIIMOHHBIE MaTepHalIbl, KPACKH, CTEKIIO, KepaMUKa, MaTepPHAaJIbl IS HIIEK- IIK 3.1
TPOHHUKH, HAHOMAaTepUaJIbl, TEKCTHIbHBIE BOJIOKHA, NCTOYHUKH SHEPTHH, OPTraHUYECKHE U MUHEpAJIbHBIE yJOOpEHUs, JEKapCTBEH- 4
HBIE BEIIECTBA, OBITOBAST XUMHMSI.
3amura: [IpencraBienne pe3yabTaToB pEMICHHs KeHcoB B (opMe MHHH-IOKIAJA C Ipe3eHTaruer

IIpomeskyTouHasi aTTecTanus (3a4er) 2

Bcero 72
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3. YCJIOBUS PEAJIU3AIINN ITPOT'PAMMBI JUCIHUITIMHBI
3.1. TpeboBanusi K MHHUMAJILHOMY MATepHAIbLHO-TeXHHYECKOMY 00ecredeHnI0
Peanu3zanus nporpaMMbl AUCHUIUIHHEL TpeOyeT HaMU4Ius yaeOHOro kabuHeTa «XuMus»

ObopynoBanue yueOHOro KabuHera:

- IOCa0YHBIE MeCTa [0 KOJIMYECTBY 00yJarOIuXcs;

- pabodee MeCTO TperoiaBaTes;

- KOMIUIEKT y4eOHO-HArIAHBIX ocoOuid «O0Imas 1 HeopraHuieckas XuMusD», « OpraHudeckasi XuMUs»;
- KOJUIEKIIMH BEIIECTB UL Ta0OPaTOPHBIX U MPAaKTUIECKHX PaboT;

- HaOOPBI MAPOCTEPIKHEBBIX MOJIeeil MONIEKy,

- KOJUIEKIIMU IPOCTBIX U CIOMKHBIX BEILECTB H KOJIEKIIUH HOIHMEPOB;

- MIApOCTEPKHEBBIE MOJEIN MOJIEKY U KPUCTAJUIMIECKUX PEIIETOK;

- KOMIIIEKTHI XUMUYECKOH HOCYIbI;

- IpuOOPHI VISl IEMOHCTpALUii;

- ydeOHbIe QUIBMBI ¢ IeMOHCTpaIell 1abopaTOPHBIX M NPAKTHIECKHUX Pa0OT 110 HEOPTaHNIECKOH U OPraHMIeCKOH XHMHHY;
- KOJUIEKIIHS TOPHEIX IIOPOJ © MUHEPAJIOB,

- BBITSDKHO# 1Kad;

- CpeaCTBa IEPBHYHOTO ITOXKAPOTYIICHHS;

- MEUIMHCKAs alTeduKa.

TexHUYECKHE CPESICTBA OOYUCHHUS:

- HOyTOYK C JINIICH3HOHHBIM [IPOTPaMMHBIM 00ECIICYCHHEM U MYJIbTUMEAUATIPOCKTOP;

- tabnuia snekrponHas «Ilepuoguueckas cucrema Xumuueckux snemeHton [I.1. Menneneesay;
- TabnuIa 3NMeKTpoHHAast «PacTBOPUMOCTB COJIeH, KHCIIOT U OCHOBAHHIA B BOJIE;

3.2. UndopmanuoHHoe odecnevyeHue peaiu3aluy NporpaMmbl
IlepeyeHb pexoMeHIyeMbIX y4eOHbIX H3JaHMil, HHTepHEeT-pecypcoB, JONOJIHUTE/IbHOM JTHTEPATYyPbI

OCHOBHBIE HCTOYHHKH:
1.I'abpuensn O.C., Octpoymo WN.I'., Cnankos C.A.. Xumus. 10 knacc. ba3ossiit yposenb. YueOnuk. AO "Mznarenscro [Ipocsemenue” 2023r.,

978-5-09-107640-0, Dnekrponnas popma ydeOHHUKA. (PG)KI/IM noctymna: 95C)
2. Tabpuemsin O.C., OctpoymoB W.I'., CragkoB C.A.. Xumus. 11 xmacc. ba3oeiii ypoBenb.VueOuuk. AO "UsmarensctBo IIpocBerenwue"

2023r., 978-5-09-107641-7, DnekrporHas Gopma yueOHHKA. (PG)KI/IM noctymna: 95C)
3. Pymsurtuc I'.E., ®enpaman ©.I'. Xumust. ba3oblii ypoBerb. Dnekrponnas gopma yueonuka mist CI1O, AO "Uznatenscto "[IpocBeriene”

2024r., 978-5-09-115758-1, (Pe)KMM nocryna: 9bC)

JIOTIOHUTEIbHBIC HCTOYHUKH:

1.I'abpuensa O.C., Octpoymos W.I'. Xumus jutst mpodeccuii U crienuanbHOCTEH eCTECTBEHHOHAYYHOTO MPO(UIIS: ydeb. [l CTy/. yIpexIeHNH
cpen. mpod. obpasoBanus — 4-e u31., crep. - M.: M3narensckuii neHTp «Akamemus», 2018.- 400c.

2. Epoxun FO.M., KoBanésa .b. Xumust 1uist mpodeccuii i CrelHaIbHOCTeH TeXHHYECKOTO H €CTECTBEHHOHAYYIHOTO MPpOoGMIIs: yuel. s CTyI.
yapekIeHnit cpent. mpod. obpazoBanus — 5-¢ 3., crep. - M.: M3narensckuii neHTp «Akagemus», 2018.- 496c¢.

3.3axaposa T.H., ['ononésa H.A.. Opranudeckass XuMust: yaeb. LIS CTYI. YUPEKICHHN cpell. mpod. obpasoBaHus — 2-¢ U3L., ctep. - M.: U3na-
TENILCKUN LEHTp «AKanemusi», 2018.- 400c.

4.T'abpuemnsta O.C., Octpoymo W.I'. Xumust [yt npodeccuii U CriequaibHOCTeH TEXHHIECKOro MPOoGIIIs: yuel. JUIs CTy. YIpeKIeHUH Cpes.
mpod. o6pazoBanusi — 7-€ u3., crep. - M.: 3natensckuii ueHtp «Axagemmsi», 2018.- 272¢.

5.I'abpuensa O.C. Xumus 1515 npodeccHii v CreuaibHOCTel ecTecTBeHHOHayuHoro npodwis. M.: M3narensckuii neHTp «Axkanemusi», 2012.
6.I'abpuensa O.C. Xumus. 10 kinace. YriryOneHHBIH ypoBeHb: yaeOHOe TOCo0He /2-€ H3.,CTePEOTHII.

M.: Ipoda,2014.- 366c¢.

7. 0.C. Xumus. 1 1kmace. [IpodunbHbiil ypoBeHb: yueOHOe mocobue st 001e00pa3oBaTebHbIX yUpexaeHuii /15-¢ u3m.,cTepeoTHil.

M.: JIpoda,2013.- 398¢

8.I'abpuemsin O.C., Octpoymo W.I'. Xumust 1uist mpodeccuii U CienHanbHOCTEH COHAIBHO-DKOHOMHYECKOTO H TyMaHHUTapHOTo mpoduneii. M.:
Wznarenbckuit neHTp «Akagemusi», 2012.

9.I'abpuensia O.C., Octpoymos N.I'. Xumust 1u1st mpodeccuii ceruaibHOCTel TeXHHIeckoro npodmnst. M.: M3narenbekuil NeHTp «AKaxeMus,
2012.

10.T'a6puemnsia O.C. , OctpoymoB W.I'., Xumust (6a30Bbiit yposens) 10 kimace «OJIMA-yueGuuk», 2010

11.T'a6puensia O.C., OctpoymoB U.I'., Xumnst (6a30BbIit ypoBeHs) ,11 kimace «OJIMA-yue6HnK», 2010.

12.Pynsutuc I'.E., ®enpaman O.I'., Xumust 10 kmacc 6a30Bsiii yposens, M., [Ipocsemenne, 2008

13.Pymautuc I'.E., ®enpaman O.I'., Xumust 11 kmacc 6a30Bsiii yposens, M., [Ipocsemenne, 2008

3.3. JloctynHocTh i yyacTHHKOB ¢ OB3
Jomyctnmast Hozomorndueckasi (-ue) rpymma (-bl):
- HapyIIeHHUE CITyXa;
- C1abOoCIIBIIIAIINE;
- HapyLIEHHE PeuH;
- SIHTIETICHUS;
- caxapHblii auader;
- 3[1P B yacTH mearoruyecKoi 3amyImeHHOCTH



4. KoHTpOJIb U OLIEHKA Pe3y/IbTATOB 0CBOCHHUS 00111€00pa30BaTe/IbHON TUCHHUTIINH bI

KoHTpoJIb 1 0leHKa pacKphIBAIOTCS Yepe3 JHCIUILINHAPHEIE Pe3yNIbTaThl, YCBOCHHBIC 3HAHUS M IPHOOPETEHHBIE CTYACHTAMH yMCHHUS, Ha-
TpaBJIeHHbIE HA ()OPMHUPOBAHKE OOIIMX M MPO(ECCHOHANBHBIX KOMITETCHIIUH.
KoHTpomb 1 oneHKa pe3yIbTaToB 00ydeHHs OCYIECTBIIETCS NperofaBaTeleM B Iporecce IPOBEIEeHNS IPAKTHUECKIX 3aHATHI U 1abopaTop-
HBIX pabOT, TECTUPOBAHHS, a TAKKE BHIIOJIHEHUS 00yJaroMIMMHUCS HHAUBHUAYAIbHBIX 3aJaHUMH, IPOEKTOB, HCCIEN0BaHUN. Pe3ynbTaTel 00ydeHus
OIPEENSIOT, YTO 00yJaroNyecs JODKHEI 3HaTh, IOHUMATh U JEMOHCTPHPOBATH 10 3aBEPIICHUN N3YICHUS AUCIUILIHHEL.

Jlns GpopMupOBaHHUS, KOHTPOJIS U OLEHKU PE3yJbTaTOB OCBOCHMS y4eOHOM AMCIMIUIMHBI UCIIOJIB3YETCSl CUCTEMA OLICHOYHBIX MEpO-
MPUATUH, IPEACTABIIAIOIAs COO0H KOMIUICKC Y4eOHBIX MEPONPUSTHIA, COTIACOBAHHBIX C Pe3yNbTaTaMK 00y4eHHs U CHOPMYIUPOBAHHBIX C yHde-
ToM ®I'OC COO (npeamerHsie pe3ynbTatsl o aucuumuimae) 1 PIOC CIIO.

Ne

OK/MK

Monayas/Paznen/Tema

Pe3yabTaT 00yuyeHus

Tunbl 0EHOYHBIX MEPONPUATHIT

OcHoBHOE coaepikaHue

Pazpnes 1. OCHOBBI CTPOEHH S Be-
IecTBa

®DopMyJIHpPOBaTH 0230BbIE MOHATUS H
3aKOHbI XHMHUH

11

OK 01

CTpOeHI/IC aTOMOB XUMHYECCKHUX
DJIEMEHTOB U IpUpoaa XUMUYECKOU
CBA3H

CoCTaBIIATh XUMHUYECKUE (POPMYITBI
COEIMHEHHI B COOTBETCTBHU CO CTEIE-
HBIO OKHCJIEHUS] XUMUYECKHX JJIEMEH-
TOB, MCXOJIS U3 BAJICHTHOCTH U 3JIEK-
TPOOTPHULIATEILHOCTH

1. Tect «CTpoeHHE aTOMOB XMMHUYECKHX JJICMEHTOB
U TIPUPOJIa XUMUYECKOU CBSI3M.

2.3aa4u Ha COCTABIICHNE XMMHYECKHUX (OPMYIT
JIByXaTOMHBIX COEIMHEHHI (OKCHIOB, CYIb(HIOB,
THJPUJIOB U T.I1.).

3. 3aiaHus Ha UCIIOJIb30BAHHE XUMUYECKOW CUMBO-
JIMKH ¥ Ha3BaHUM COEJMHEHUH 110 HOMEHKJIaType
MEXIYHAPOIAHOTO COK3a TEOPETUIECKOM U MPU-
KJIaAHOI XUMHIH U TPUBHAIBHBIX HA3BAHUIT IS
COCTaBICHHSI XUMUYECKUX (DOPMYIT JBYXaTOMHBIX
COeIMHEHHI (OKCHIOB, CYJIb(MUIOB, THAPHIOB U
T.I1.) U IPYTHX HEOPraHMYECKUX COCIUHEHUI OT-
JIENIbHBIX KJIACCOB

1.2

OK 01
OK 02

IMeproanyeckuii 3aKoH 1 TabJIHIA
JI.1. MenneneeBa

XapakTepu30BaTh XUMHYCCKUE DIICMEH-
THI B COOTBETCTBHH C MX ITOJIOKEHUEM B
MEPUOINYECKOI CHCTEME XUMHUYECKUX
anemenToB JI.11. Mennaeneera

1. Tect «MeTtaHuecKue / HEeMETAUTMYECKHE CBOM-
CTBA, AIEKTPOOTPULIATETBHOCTD M CPOJICTBO K DJIEK-
TPOHY XUMHYECKHX JIEMEHTOB B COOTBETCTBHE C X
3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B NIEPUO-
JIMYECKOH crcTeMe XUMUYIECKUX 3eMeHToB J1. 1.
MenpeneeBay.

2. [lpakTHueckue 3aJaHust Ha YCTAaHOBJICHHUE CBS3U
MEXK/1y CTPOCHUEM aTOMOB XUMUYECKHX SJIEMEHTOB
U TIEPUOJIMYECKUM U3MEHEHHEM CBOWCTB XUMHYE-
CKHX DJIEMEHTOB M UX COCJAMHEHHUI B COOTBETCTBUU
¢ nonoxenueM Ilepnoguueckoii cucreme.

3. [1paKTUKO-OpPUEHTHUPOBAHHBIE TEOPETUUECKHE
3ajlaHus Ha XapaKTEePU3alui0 XUMUUECKHUX DIIEMEH-
TOB: «MeTaJuTnuecKre / HEeMETaIUTNIECKUE CBOMCT-
Ba, EKTPOOTPULIATETBHOCTD U CPOJICTBO K 3JIEK-
TPOHY XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHE C HX
3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B NIEPUO-
JIMYECKOHN CHCTEME XUMUYISCKUX IJICMCHTOB

JI.1. MenneneeBa»

Paznes 2. XuMuuyecKne peakuuu

XapakTepu30BaTh THIILI XHMHYECKHX
peaknmii

KonTpoabnas padora
«CTpoeHHe BelecTBa H XMMHYECKHE PeaKium
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OK 01
OK 04

THIBI XUMUYECKUX pEaKIHH

CocTaBsTh peakiy COSANHEHHMS,
pasiokeHus, 0OMeHa, 3aMeIeHNs,
OKHCIIHTELHO-BOCCTAHOBUTEIBHBIE
peakimu

1. 3agaun Ha cocTaBlIeHHE YpaBHEHHH peaKLnii:

— COCJIMHEHMS, 3aMEILCHHUs, PAa3JIOKEeHNUs, 0OMEHa;
— OKHCJIUTENBHO-

BOCCTaHOBHUTEIBHBIX PEAKIHH C HCTIONH30BAaHUEM
MeTozia dIIEKTPOHHOT0 OanaHca.

2. 3aja4u Ha pacyeT Macchl BEIIECTBA WK 00BbEMa
ra30B 10 H3BECTHOMY KOJIHYIECTBY BEI[ECTBA, Macce
I 00BEMY OJJHOTO U3 YJACTBYIOIIHX B PEaKIUH
BEIIECTB; PacuéThl

Macchl (00bEMa, KOJTMYECTBa BEIIECTBA) MPOIYKTOB
pEeaKI|H, €CITU OJHO U3 BEIIECTB UMEET MPHUMECH

2.2

DNEKTPONUTUYECKAS AUCCOLMALHSA U
HMOHHBII 0OMeH

CocTaBATh YpaBHCHUSA XUMHUYECCKUX
pe€aKuuu HOHHOT'O obMmeHa ¢ ydJactuem
HEOPraHUYCCKUX BEILICCTB

1. 3agaHus Ha cOCTaBICHUE MOJICKYJISIPHBIX U HOH-
HBIX PEaKILHil C y9acTHEM KHCIIOT, OCHOBAaHHH U
coJeif, yCTaHOBIICHHE M3MEHEHHS KHCIOTHOCTH
cpensl

2. JlabopatopHas padota "THIIBI XUMHYECKUX pe-
akuui"




OK/MK

Mogayas/Paznen/Tema

PesyabTaT 00y4eHus

Tunbl 0LEeHOYHBIX MePONPUATHIT

Paznen 3. CTpoeHue H CBOiiCTBa
HEOPraHn4YeCKHUX BeleCTB

HccnenoBaTth cTpoeHHe U CBOCTBA
HEOPraHN4YeCKUX BelleCTB

KonTpoannas padora
«CBoiicTBa HEOPraHNYECKHX BEIIECTB)»

3.1

OK 01
IK 2.1.
IIK 3.1

Kraccuduxarws, HOMEHKIATypa 1
CTPOEHHE HEOPTraHUIECKHX BEIIECTB

Kraccuduuuposars HeopraHH4ecKue
BEIIECTBA B COOTBETCTBUH C UX CTPOE-
HHEM

1. Tect «HomeHKnaTypa 1 Ha3BaHUE HEOpraHUYe-
CKMX BEILIECTB UCXOJI U3 MX XUMUYECKOH (hOpMYIIbI
WM COCTaBJICHUE XUMHYECKOIT (POPMyYJIbI HCXOS U3
Ha3BaHMS BEIIECTBA 110 MEX/yHAPOIHON MIIH TPH-
BUAJILHOM HOMEHKJIAType».

2. 3ajauu Ha pacyeT MacCOBOM J10JIM (Macchl) XH-
MHYECKOTO JJIEMEHTA (COSMHEHHs) B MOJICKYJIe
(cmecn).

3. IlpaxTudeckue 3a1aHust MO KIacCH(DUKAINH,
HOMEHKJIaType H XUMUYECKUM (popMyraM Heopra-
HHYECKHX BEIECTB PA3IIMIHBIX KJIACCOB.

4. IIpakTHueckue 3aJaHNs Ha ONPEIEIeHUE XHMU-
4eCKOif aKTUBHOCTH BEILIECTB B 3aBUCHMOCTH BUJIA
XHUMHUYECKOH CBSI3H U TUIIA KPUCTAJUIMYECKON pe-
IICTKH

3.2

OK 01
OK 02
IK 2.1.
MK 3.1

Du3NKO-XMMHUYECKUE CBOICTBA HE-
OpraHHYeCKHX BEIIECTB

YcTaHaBIMBaTH 3aBUCHMOCTD (DH3UKO-
XMMHYECKHX CBOMCTB HEOPIraHUYECKUX
BEIIECTB OT CTPOEHHUsI aTOMOB U MOJIe-
KyJ1, a TAKOKe TUIIA KPUCTAILINYECKOH
pelIeTku

1. Tect «OCOOEHHOCTH XMMHUYECKHX CBOMCTB OKCH-
TIOB, KHCJIOT, OCHOBaHHiA, aM()OTEPHBIX THAPOKCH-
JIOB H COJIEI».

2. 3ajaHKs HA COCTABIICHUE YPAaBHEHUH XUMUYE-
CKHX PEaKIHi C y4aCTHEM MPOCTBIX H CIOKHBIX
HEOPTraHMYECKHX BEIIECTB: OKCHIOB METAILIOB,
HEMETAJJIOB ¥ aM(DOTEPHBIX JIEMEHTOB; HEOPTraHH-
YECKHUX KUCIIOT, OCHOBAaHHI 1 aM(OTEPHBIX THIPO-
KCHJIOB, HEOPTaHUYECKUX COJICH, XapaKTepU3yIo-
LIMX UX CBOWCTBA U CIIOCOOBI MOTyYCHHSI.

3. IIpakTUKO-OpUEHTHPOBAHHBIE TEOPETUICCKHE
3aJ[aHus Ha CBOMCTBA M MOJyYCHUE HEOpraHUde-
CKHX BEIIECTB

3.3

OK 01
OK 02
OK 04

I/II[eHTI/I(iJPIKaLH/I}I HEOpPraHnvIeCKux
BCIIECTB

HccenenoBats KadyeCTBCHHBIC peaknuu
HEOPraHNMYCCKUX BEIIECTB

1. IIpakTHKO-OpHEHTHPOBAHHEIE 3aJaHMs 10 CO-
CTaBJICHUIO XHMHYIECKHX PEaKIUii C yIacTHeM He-
OpraHHYeCcKHX BEIIECTB, UCMOMb3yEMBIX IS HX
UACHTUHUKALIIH.

2.JlaboparopHas pabora: “Unentudukarms Heop-
raHUYECKHUX BEIeCTB”

Pa3pen 4. CTpoenne u cBoiicTBa
OpPraHM4eCKuX BeuecTn

HccenoBaTh CTpOEHNE M CBOCTBA
OpPraHNYecKNX BemiecTs

KonTpoannas padora
«CTpoenue 1 CBOHCTBA OPraHMYeCKHX BelecTB»

41

OK 01
IK 2.1.
IK 3.1

Knaccnduxanms, ctpoeHue u Ho-
MEHKJIaTypa OPTaHHYECKHX BEIIECTB

Knaccndumuposars oprannueckne
BEIECTBA B COOTBETCTBHH C UX CTPOE-
HHEM

1. 3ajganus Ha cocTaBlIeHHE Ha3BaHUI OpraHude-
CKUX COSIMHEHHUIT 110 TPUBUAIBEHON HIIM MEeXKITyHa-
POZHOI CHCTEMAaTHYEeCKOH HOMEHKIIAType.

2. 3a7aHKs HA COCTABIIEHHE TTOJIHBIX U COKpAIEH-
HBIX CTPYKTYPHBIX (DOPMYJI OpraHMYECKHX BEIIECTB
OT/IENBHBIX KIIACCOB.

3. 3ajauu Ha onpezeneHue npocreinieii Gopmyst
OpraHUYECKON MOJIEKYIbI, HCXOMS U3 HIIEMEHTHOTO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

MK 2.1.
IK 3.1

CBoiicTBa OPraHUYECKUX COCITMHE-
HHAR

VYcTaHaBIUBaTh 3aBUCUMOCTD (PU3HKO-
XUMHYECKHX CBOUCTB OPraHHIECKUX
BEIIECTB OT CTPOCHUS MOJIEKYII

1. 3ajgaHus Ha coCTaBICHUE YPaBHEHHH XUMHUYE-
CKHX peaKIuil C yyacTHeM OPraHUYECKHUX BEIIECTB
Ha OCHOBaHHH HX COCTaBa U CTPOCHHSI.

2. 3ajaHus HA COCTABIICHUE YPaBHEHHH XUMHUYE-
CKHX PeaKIHil, NUTFOCTPHPYIOMINX XUMUYCCKHE
CBOWCTBA C y4ETOM MEXaHU3MOB MPOTCKAHUS JaH-
HBIX PEaKIUi 1 TeHETHYECKOH CBS3H OPraHMYECKUX
BEI[ECTB Pa3HBIX KIIACCOB.

3. PacueTHBIE 3a/1a4M 110 YPaBHEHHAM PEaKIHii ¢
y4acTHEeM OPTaHUYECKHX BEIIECTB.

4. JlaboparopHas pabota “TIpeBpariieHust opraHu-
YeCKHUX BEIECTB PH HarpeBaHuu"




Ne OK/IIK Mogayas/Paznen/Tema PesyabTaT 00y4eHus Tunbl 0LEeHOYHBIX MePONPUATHIT
43 OK 01 WnenTudukanus opraHiueckKux HccnenoBath kayecTBeHHbIE peakuuy | 1.JIpakTHKO-OpHEeHTHPOBAaHHbIE 3a/IaHUS 10 CO-
OK 02 BEILIECTB, UX 3HAYCHUE U IPUMEHE- |OpPraHWYECKUX COSIMHEHUN OTIEIbHBIX |CTABICHHIO XUMUYECKHX PEaKLMH ¢ y4acTHEM Op-
OK 04 HUe B ObITOBOM U NPOU3BOJICTBEHHOM | KJIacCOB TaHUYECKUX BEILECTB, B T.U. UCMOJb3YEMBIX JJIS UX
IK 2.1. JIEATEIHHOCTH YEJI0BEKA UJIeHTH(HUKALMHU B OBITY M IPOMBIIUICHHOCTH.
IK 3.1 2.JIa6opaTopuas pa6ota: “Unentuduxarus opra-
HHYECKHX COCANHEHUH OT/ENbHBIX KJIacCoB”
5 Pa3zpen 5. Kuneruueckue u TepmMo- | XapakTepH30BaTh BIHSIHHE PA3/IH4-
JMHAMHYeCKHe 3aKOHOMEePHOCTH  [HBIX ()aKTOPOB HA paBHOBecHe H
NPOTEeKAHUSI XHMHYECKHX PeaKIHuii | CKOPOCTh XHMHYEeCKHX PeaKIuii
5 OK 01 CKOpOCTh XUMUYECKUX PEAKIHH. XapakTepu30BaTh BIMSHUE KOHLEHTpa- |[IpakTuKO-OpUEeHTUPOBAHHBIE TEOPETUUECKHE 3a/1a-
OK 02 XHUMHYECKOe paBHOBECHE I[X PearupyoIluX BeIIeCTB U TeMIle-  |HUS Ha aHaIn3 (paKkTopoB, BIMSIOMNX Ha H3MEHe-
paTypsl Ha CKOPOCTh XUMUYECKUX Peak- |HHe CKOPOCTU XMMHYecKoH peaknud. [IpakTHko-
i OPHEHTHPOBAHHbIE 3aJaHNS Ha IIPIMEHEHHE IPHH-
XapakTepu3oBaTh BIUsiHHE n3MeHeHns |rumna Jle-1llatense 1uist HaX0XKISHHS HAIIPaBICHHS
KOHIIEHTPALlUX BEILECTB, PEaKUH Cpe- |CMENICHNs PaBHOBECHS] XUMUYECKOH PeaKkIiy 1
(b1 X TEMIIEpaTyphl Ha CMEIICHHE XH-  |aHaIN3 (haKTOPOB, BIMSIOMHUX Ha CMEIICHHE XHUMHU-
MHYECKOTO PaBHOBECHS YECKOTO PaBHOBECHS
6 HcenenoBaTh HCTHHHBIE PACTBOPLI C
Pazpneu 6. PacTtBopbl
3aJaHHbIMH XapaKTePHCTUKAMU
6.1 OK 01 IonsTue o pacTBopax Pasnuyare nCTUHHBIE PACTBOPBI 1. 3agaun Ha NIPUTOTOBJIICHHE PACTBOPOB.
OK 02 2. IlpakTUKO-OpUEHTHPOBAHHBIE PACUETHBIE 3a/1a-
MK 2.1. HUS Ha JIUCTICPCHBIE CHCTEMBI, HCIIOIb3yeMbIC B
. BITOBOI U IIPOM3BOJICTBEHHOMH JESITEIIbHOCTH Ye-
1K 3.1 OBITOBO OKU3BOACTBEHHOMH ESATEIbHOCTH Ue
JIOBEKa
6.2 OK 01 HccnenoBanue cBoiicTB pactBopoB  |HccnenoBarh GpU3MKO-XUMHUUECKUE JlaGopartopHast pabora
OK 04 CBOMCTBA UCTUHHBIX PACTBOPOB “IIpuroToByI€HUE PacTBOPOB”
IK 2.1.
IK 3.1
1 IpodeccuonanbLHO-0pHEHTHPOBAHHOE COZlep:kaHHe (colep:kaHHe NPHKJIAHOIO MOLYJIs)
7 Pazpen 7. OneHnBaTh NOCJIEACTBHS OBITOBOI 1 |3amuTa Keiica (¢ yueToM Gyaymeii mpodeccno-

XuMus B ObITY ¥ IIPOM3BOICTBEH-
HOW JAesITeIbHOCTH YeI0BeKa

NPOU3BOCTBEHHOI 1eATETLHOCTH
YeJI0BeKA ¢ MO3UIIMIA YIKOJIOTHYECKOI
0€30MacHOCTH

HAJIbHOM 1eATeJILHOCTH)

OK 01
OK 02
OK 04
OK 07
IK 2.1.
IK 3.1

Xumust B ObITY ¥ IPOM3BO/ICTBEHHOH
JIESTENBHOCTH YeNoBeKa

O1eHUBATH TTOCIIEACTBHUS OBITOBOI 1
TIPOU3BOJICTBEHHON JEATEIHLHOCTH de-
JIOBEKA C MO3UIMH 3KOJIOTHIECKOM
0e30MmacHOCTH

Keiic (c yaerom Oymymeii mpodeccHOHAIEHOMH
JIESITENIbHOCTH)

BozMoykHBIE TeMBI KeHCOB:

1. IToTeruienne KIMMaTa U BEICBOOOXKICHHE I'a30-
BBIX TH/IPAaTOB CO JTHA OKEaHa.

2. Bynymue MaTepHalis! JUIs aBHa-, MaIlHHO- ¥
pUOOPOCTPOCHUSL.

3. HoBble MaTepuasibl 1J1sl COJTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PAaCTUTENBHBIX IIPEIapaToB




Pa3paboruuk:

I'BIIOY Bbupckuii
MHOTIOIIpOQWILHBIN
mpodheCCHOHAILHBIA

KOJIIEJDK
(MmecTo paboThI)

[IpenoiaBarTellb
(3aHMMaeMas TOJDKHOCTB)

H.X. I[ITatinypoBa

(moamucs) (vHMDMAIBI, haMuIIHs)

Pabouas mporpamma mpornmia coaepkarenpayto 3xcneptusy B ' BIIOY bupckuit MHOTOMIpOGhMIHHBII
po(heCCUOHANBHBIN KOJUIEIK

IKcnepThl:

I'BIIOY Bbupckuit
MHOTOIpOQHWILHBIA
podheCCHOHAIBHBIA
KOJUIEIK

(MecTo paboThI)

I'BIIOY Bbupckuii
MHOTOIPOQHWILHBIA
podheCCHOHAILHBIN

cTapLIui
METOANUCT

(3aHMMaeMast JTI0JDKHOCTD)

PykoBoaurens MO mucnuning

KOJIICIK

(mMecTo paboThI)

0011e00pa30BaTEIBHOrO UK

(3aHUMaeMasi 10JKHOCTb)

M.E. JIy3anuna

(noz[rmct,) (MHULIHAITEL, (haMPITHS)

I'.P. JlockyToBa

(moanuce) (MHULIMAIB, Gamums)



