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1. O0mas xapakrepucTiuka padoueii nporpaMMbl 001e00pa3oBaTeJIbHOM
aucummabl Q112 Xumus

1.1. MecTo AUCHUILIMHBI B CTPYKTYpe oOpa3oBaTenbHoi nporpammsl CIIO:

O6meo6pazoBatenpHas guctunianHa OJ[.12 Xumus saBisgeTcss o0s3aTeIbHOW YacCThIO
00111e00pa3oBaTeIbHOrO IUKIa 00pa3oBaTenbHON mporpammel B cootBerctBuu ¢ PI'OC CIIO mo
cnenuanbHocTH 34.02.01 CecTpuHcKoe a1€e10.

1.2. e ¥ JIaHUPYeMble pPe3yJbTAThI 0CBOEHHUSI TN CHHIIHHBI:

1.2.1 Heaun TuCUMIIAHBI

@opMHpPOBaHUE Y CTYIEHTOB XUMHYECKON COCTABJISAIOIIEH €CTECTBEHHO-HAYYHOU KapTHHBI
MHpa KakK OCHOBBI TMPHHSATHS PEIIEHUH B JKU3HEHHBIX M TPOU3BOJCTBEHHBIX CHUTYalUAX,
OTBETCTBEHHOI'O IMOBEAEHUS B MPUPOJHON CpEE.
3amauun TUCHUILIAHEI:
1) chopMuUpOBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XHUMHUYECKHUX IMPOLECCOB H
ABJIICHUH B OKpYyXalollell cpene, ULEJOCTHOM HAay4YHOM KapTUHbI MUpPA, B3aUMOCBS3M U
B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHHSI NPOBOAUTH pAaCUYEThl MO XUMHUYECKUM (opMmynaM © ypaBHEHUSAM
XUMHUYECKUX  peaKlui, IUIAHUPOBaTh U  HHTEPIPETUPOBATH  PE3YJbTAThl  XUMHYECKUX
HKCIEPUMEHTOB,
3) chopMUpPOBaTh HABBIKUM MPOBEIEHUS XUMUYECKUX JKCIEPUMEHTAIBHBIX HUCCIEOBAaHUN C
coOmoneHreM TpaBuil  Oe3omacHOro  oOpalieHuss C  BellecTBAMH U J1abOopaTOPHBIM
0o0opya0oBaHUEM;
4) pa3BUTh YMEHUs aHAJIM3UPOBATH, OLICHUBATh, MPOBEPSATHh HA JOCTOBEPHOCTh W 0000IIATH
HH(}OPMAITUIO XUMHUYECKOTO XapaKTepa U3 pa3InuHbIX UCTOUHHUKOB;
5) copMUPOBATH YMEHHSI IIPOTHO3UPOBATH MOCIECTBUS CBOCH 1EATEILHOCTH U XUMUYECKUX
MPUPOAHBIX, OBITOBBIX U MTPOU3BOICTBEHHBIX ITPOLIECCOB;
6) chopMuUpOBaTh MOHUMAaHNE 3HAYMMOCTH JOCTHKCHUNW XUMUYECKOW HAYKH M TEXHOJIOTUM
JUTSL pa3BUTHS COIIMATBHON U TTPOU3BOACTBEHHOM cdep.



1.2.2 TlnanupyemMsle pe3yJbTaTbl 0CBOEHHS 001e00pa3oBaTe/IbHOM AMcHUIUINHBI B c00TBeTcTBUM ¢ ®T'OC CIIO u Ha ocHoBe ®T'OC COO

Koa n HaumeHoBaHue

Ilnanupyemble pe3yabTaTbl 0CBOCHUS JHCUUILUIMHBI

TOTOBHOCTh K aKTUBHOH JESITEILHOCTH TEXHOJOTHYSCKON U
COIUATbHON HAIPaBISHHOCTH, CITOCOOHOCTh MHUIIMUPOBATH,
IUIAHUPOBAaTb HW  CaMOCTOSITEILHO  BBIMIOJHATH  TaKYIO
JeSITENLHOCTD;

WHTEpEC K pasiIuyHbiM chepaM NpodhecCHOHATBHON
JeATSIbHOCTH,
OBiajeHue YHHBEPCAJIBHBIMH Y4YeOHBIMH I03HABATEJbHBIMH
JefiCTBUSIMHU
a) 0a30BbI€ JIOTHYECKHE 1eHCTBUS:

CaMOCTOATEJIBHO  (OPMYJIHUPOBATh M  aKTyaJM3UpPOBATH
mpobJyieMy, pacCMaTpHUBaTh €€ BCECTOPOHHE;

YCTaHABJIWBATh CYIIECTBCHHBIM NPU3HAK WA OCHOBaHUS
JUTSI CpaBHEHUSI, K1acCU(HUKAITNU U 00 OOIICHHUST;

OIpeAeNsTh LIeNd MAeATEeNbHOCTH, 3aaBaTh IMapaMeTpbl U
KPUTEPUH UX JIOCTUIKCHHUS;

BBISIBJSITH ~ 3aKOHOMEPHOCTHM W TIPOTHUBOpEYHs B
paccMaTpuBaeMBbIX SIBICHUSX;

BHOCUTh KOPPEKTHBBI B JIEATEIIBHOCTb, OIIEHHUBATh
COOTBETCTBHE pPE3yJIbTaTOB I€JISIM, OIICHWBAaTh PHUCKU
HOCHEICTBUH IeATEIILHOCTH,

(popMupyembIx 06
. e HCHMILIMHAPHbIE
KOMIIeTeHIMi m HMuci p
OK 01. B yacTu TPyn10BOI0 BOCIUTAHMS: BJIaJICTh CUCTEMOM XMMHUYECKUX 3HAHHUM, KOTOpas BKIIOYAET:
JIP 5 rOTOBHOCTh K TpPYJy, OCO3HAHHE LEHHOCTH MAacTepCTBa, | OCHOBOIOJAralOIUe MOHSATHA (XMMHYCCKHH OJIEMEHT, aToM,
JIP 8 TpyAOIIO0HE; JJIEKTPOHHAs 000JI0YKa aroma, S-, P-, O-3JIEKTpOHHBIE OpOUTAIH
JP 13

aTOMOB, MOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULIATEIbHOCTD,
CTENEHb OKMCIIEHUs, XMMUYECKas CBs3b, MOJIb, MOJSpHas Macca,
MOJISIPHBIN 00BEM, YIICPOAHBINA CKejeT, (QyHKIHOHAIbHAS PYIIa,
panukain, W30MEpHs, U30MEPBI, TOMOJOTMYECKUN pPsA, TOMOJOTH,
YIJIEBOJAOPOABI, KHCIOPOJA- U a30TCOAEp’Kallue COEAUHEHMUS,
OMOJOTHYEeCKH AaKTUBHBIE BemlecTBa (YIJIEBOMABI, >KHUPHI, OCIKH),
MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COeMHEHMs], KpUCTa/UIMyeckas pelieTKa, THUIBI XUMHUYECKUX
peakui (OKHCIUTENFHO-BOCCTAHOBHUTEIBHBIE, 3K30- u
SHAOTECPMHUYCCKHE, PEAKIMHM HMOHHOro oOMeHa), pPacTBOp,
3IEKTPOIUTHI, HEINEKTPOIUTHI, JIEKTPOTUTHIECKAS TUCCOLMALNSA,
OKHCJIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOW pEaKIuu,
XUMHUYECKOE PaBHOBECHE), TECOPUHU U 3aKOHBI (TEOPHS XMMHUYECKOTO
CTpoeHus opraHumyeckux BemecTB A.M. byrnepoBa, Teopus
3JIEKTPOIUTUYECKON JUCCOLMANNM, Nepuoaudeckuil 3akon [[.1.
MenzeneeBa, 3aKOH COXpaHEHHMS MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHUHU, (AKTOIOTMUECKHE CBEICHUS O
CBOMCTBax, COCTaBe, MOJIyueHHH U O€30MacHOM HCIOJIb30BAaHUHU
Ba)KHEHIINX HEOPraHMYECKUX M OPraHMYeCKUX BEUIECTB B OBITY M
MPaKTUYECKOMN AESTENbHOCTH YEJIOBEKa,;

= YMCTb BBIABJIATH XAapPAaKTCPHLIC MTPU3HAKKM W B3aMMOCBA3b




pa3BUBaTh  KPEaTUBHOE  MBIIUJICHUE TIPU  PEUICHUU
JKU3HCHHBIX IIPOOIEM
0) 0a3oBbIe HCC/IeA0BATEIbCKHE AECTBUS:

BJIaJICTh HaBBIKAMU Y4E€OHO-HMCCJICIOBATEIBCKON U MPOCKTHOU
NIeATEIBHOCTH, HABBIKAMU Pa3pelICHUs MPOOIIeM;

BBISIBJISITh IPUYUHHO-CJICACTBEHHBIE CBA3U U aKTyaJld3UPOBaTh
3a/1a4y, BBIIBUTATh THIIOTE3Y €€ PEIICHUS, HAXOIUTh apTYMEHTHI
JUTA JTOKa3aTeIbCTBAa CBOMX YTBEPKIACHUM, 3aJaBaTh MapaMeTphl
Y KPUTEPUU PELIECHUS;

AHANM3UPOBATh IOJIYYEHHBIE B XOJE pCELICHUS 3aJadyu
pe3yabTaThl, KPUTUYECKH OICHUBATh UX JOCTOBEPHOCTb,
MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

YMETh  NEPEHOCUTHh  3HAHUS B  IIO3HABATEJIBHYK U
MPAKTHYECKYI0 00JIaCTH KU3HEACATCIIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS W3 Pa3HBIX MNPEAMETHBIX
obnacreif;

BBIIBUTaTh HOBBIE HJEH, IPEAJIAraTh OPUTMHAIBHBIE MOAXOIbI
U pEeIICHUS;

CITOCOOHOCTH MX HCITOJIb30BAaHUS B ITO3HABATEIBHON U
COIMAJILHOW MPaKTUKE

W3YYEHHBIX TOHATHM, HNPUMEHSTh COOTBETCTBYIOIINE MOHSTHUSI
MpU OIHCAaHUM CTPOEHHUSI ¢ CBOWCTB HEOPraHWYECKHUX U
OpPraHWYEeCKHWX BEIECTB W WX MPEeBpAIIeHUN; BBISBIATH
B3aMMOCBS3b XUMUYECKUX  3HAHUU C NOOHATUSIMHU U
MpEeICTaBICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX MIPEIMETOB;
YMETh HCIIOJb30BaTh HAMMEHOBAHUS XUMHYECKUX COCAUHEHUH
MEXJYHAPOJHOIO0 CO03a TEOPETUUYECKON M MPUKIIAJHON XUMHUHU U
TpUBHAJbHbIC Ha3BaHUS BaKHECHIIMX BEIIECTB (ITUJICH, alleTHUJICH,
rmiepu, (GeHos, ¢gopManbpaeTui, YKCyCHas KHCIJIOTa, TIUIUH,
yrapHbld Tra3, VYIJIEKUCIBIA ra3, aMMHakK, TallleHas W3BECTh,
HeralieHasi W3BECTh, IHUThEBAas COla W JPYTUX), COCTaBIATh
(OpMyIBI HEOPraHUYECKUX W OPTaHMYECKHUX BEIIECTB, YpaBHEHUS
XUMHUYECKUX peaknuid, OOBACHATHL WX CMBICT;, IOATBEPKIAThH
XapaKTepHbIE XUMUYIECKHE CBOHCTBA BEIIECTB COOTBETCTBYIOIINMU
SKCIEPUMEHTAMHU U 3alUCSIMU YPABHCHUN XUMUUYECKUX PEAKIIUM;
yMETh yCTaHaBJIUBATh MPUHAIICKHOCTD HU3y4EeHHBIX
HEOPraHMYECKUX U OPraHHYeCKHUX BEIIECTB K OIpPeAcICHHBIM
KJaccaM U TpynnaM COCIUHEHMH, XapaKTepu30BaTh UX COCTaB U
Ba)KHEUIIME CBOMCTBA; OIPENEATh BHUABI XUMHYECKHUX CBA3CH
(koBaJNeHTHAsi, WOHHAsA, METaJUIMYecKas, BOJIOPOMHAsS), THIIBI
KpPUCTAJUIMYECKUX  PELIIETOK  BEUIECTB; KJaccupumpoBaTh
XUMHUYECKUE PEaKIUH;
chopMHUPOBaTh MPEACTABICHUS: O MATEPUATILHOM EJMHCTBE MHPA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUH MPUPOIbI; O MECTE U
3HQYEHUU XUMHHU B CHUCTEME E€CTECTBEHHBIX HayK M €€ pPOJd B
o0ecrieueHn YCTOHYMBOTO Pa3BUTHUsS UYEJIOBEUECTBA: B PEIICHUH
mpooieM IKOJIOTHYECKOM, SHEPreTUYecKon MU IICB O
0C30MacHOCTH, B Pa3BUTHU MEJUIUHBI, CO3JaHUM  HOBBIX
MaTepHaioB, HOBBIX HWCTOYHHKOB DJHEpPruu, B oOecreyeHUun
palMOHAIBHOTO  MPHUPOIOMOIH30BAHMS, B (dbopMupOBaHUH




MHPOBO33PEHUSI ¢ OOmIed KyJIbTypbl YEIIOBEeKa, a TaKxKe
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO
U IPUPOJIHOM cpene;

BJIIE€Th CUCTEMON XMMHUYECKHUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOMME MTOHATHS (JOTTOTHUTEIHFHO K CUCTEME TOHSITUH
0a30BOro YpPOBHS) - HM30TOIBI, OCHOBHOE€ H BO30YKICHHOE
COCTOSIHME aToMa, THOpHUAu3alus aTOMHBIX OpOHTanel,
xumudeckas cBs3b ("_ " wm "", KpaTHble CBSA3M), MOJISIpHas
KOHLIEHTPALIMS, CTPYKTYpHasi opmymna, H30Mepus
(cTpykTypHas, reomerpudeckas (LHC-TPaHC-U30MEPHs), THUIIBI
XAMHUYECKUX peakuuil (roMo- M TeTEepOreHHbIe, OO0paTHuMble U
HeoOpaTUMbI€), PacTBOpbl (MCTUHHBIE, JHCIIEPCHBIC CHUCTEMBI),
KPUCTAJUIOTUAPATHL,  CTENEeHb  JIUCCOLIMAIIAH,  JJIEKTPOJIH3,
KpPEKWHT, PU(POPMHUHT); TEOPUH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKUE 3HAHMS, JIe)KAlIUe B OCHOBE ITOHUMAaHUS
NPUYMHHOCTA HW  CHCTEMHOCTH  XHUMHUYECKUX  SIBIICHUM,
COBpEMCHHBIC TIPEACTABIICHUSI O CTPOCHUHM BelIecTBa Ha
aTOMHOM, MOJEKYISIPHOM U HAJIMOJSKYJSIDHOM YPOBHAX;
MPEACTaBICHUA O MeXaHW3MaX XWUMHWYECKHUX  pPeaKIui,
TEPMOAMHAMHUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTAX WX
IIPOTCKAaHUs, (0] XUMHNYECKOM PaBHOBCCHHU, AUCIICPCHBIX
cucreMax, (aKTOJIOTHYeCKHEe CBEJACHHUS O CBOHCTBAaX, COCTaBe,
MOJIydeHUH ¢ 0€30MacHOM  HCHOJIB30BAHWUM  BaKHEWUIITHX
HEOPraHWYEeCKUX W OpPraHUYEeCKUX BEIIECTB B OBITY H
MPaKTUYECKOW MOEATEILHOCTH 4YeJIoBeKa; OOIMUX HayYHBIX
NPUHLMIIAX  XUMHYECKOr0 MOPOW3BOACTBAa (Ha  mpuMepe
MMPOM3BOJCTBA CEPHOM  KHUCJIOTHl, aMMHaKa, METaHoJa,
nepepaboTku HePTH);

YMETh MPOBOJUTH pacyeTsl MO XUMHUYECKHUM QopMyiaM u
YpPaBHEHHUSM  XHMHUYECKHX  pEakluii ¢  HCIOJIb30BAHHEM
¢m3uyecknx BenwMUWH (Macchl, oOBeMa Ta30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPHU3YIOMINX BEIMIECTBA C KOJIMYECTBEHHOU




CTOPOHBI: pacyeThl IO HAaXOXKICHUIO XUMHYECKOH (OpMYIIBI
BEIIECTBA; pacyeThl Macchl (00bema, KOJIMYEeCTBa BEIEeCTBA)
MPOJYKTa PEaKLUHH, €CIM OJHO U3 UCXOJIHBIX BELIECTB JAaHO B BUIE
pacTBOpa C ONpeAEIEHHOH MacCOBOM JoJiell pPacTBOPEHHOTO
BEIIECTBA MM JaHO B HU30BITKE (MMEET WPHUMECH); pacueThl
MaccoBOW WM OOBEMHOW JONM BBIXOAA TMPOAYKTA PEaKINH;
pacuersl TemjoBoro 3¢dexra peakuui, 0OBEMHBIX OTHOLIECHUN
ra3os;

YMETh BBIIBIATh XapakTEepHblE IIPU3HAKU U B3aUMOCBSI3b
W3YYCHHBIX TIOHATHUM, MPUMEHSITh COOTBETCTBYIOIINE ITOHATHUS
NpU ONHCAHUU CTPOCHUS M CBOHCTB HEOPraHMYECKHX U
OpPraHUYEeCKUX BELIECTB M MX IPEBPAILECHUH;  BBISBIATH
B3aMMOCBS3b ~ XMMHUYECKUX  3HAHMH C  IOHATUIMHU U
MPEACTAaBICHUAMHU IPYTUX MPEIMETOB sl Oojee OCO3HAaHHOTO
IMMOHUMAaHUS U OOBSICHEHUS CYyIIHOCTH MaTepHaILHOTO €IMHCTBA
MHpa; HCHOJIb30BAaTh CUCTEMHBIE XHWMHYECKHE 3HaHUS IJIs
OOBSICHEHUSI W  TNPOTHO3UPOBAHUSI  SIBJICHUN, HWMEIONINUX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

YMETh HMCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKHX COEIUHCHHM
MEXJYHAPOJHOIO0 COI03a TEOPETUUYECKON M MPUKIIAJHON XUMHUHU U
TPUBHAIbHBIE HA3BAaHUSA BELIECTB, OTHOCALIMXCS K HM3YYCHHBIM
KJlacCaM  OpPraHMYecKMX W  HEOPraHWYeCKHX  COCJUHEHUI;
WCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIA COCTaBleHUs Gopmyn
HEOPraHM4EeCKUX BEIIECTB, MOJEKYSIPHBIX U  CTPYKTYPHBIX
(pa3BEepHYTHIX, COKpAaIlleHHBIX U CKEJIETHBIX) dbopmyn
OpraHMYEeCKUX BELIECTB; COCTABJATH YPAaBHEHUS XUMUYECKUX
peakuMii W  pacKpblBaTb HMX  CYIIHOCTh:  OKHCIJIHTEJBHO-
BOCCTAHOBUTEJNBHBIX  pEaKIWid  TOCPEJCTBOM  COCTaBIICHUS
9JIEKTPOHHOTO OanaHca 3THUX peaklWi; peaKuuii MOHHOrO oOMeHa
MyTeM COCTaBJEHUS MX MOJHBIX W COKPALIEHHBIX HOHHBIX
YpPaBHEHUI; peakuui TUIPOJIN3a, peakuui




KOMIUIEKCOOOpa3oBaHusl (Ha TMpUMEpE THIPOKCOKOMILICKCOB
LIMHKA U aJIFlOMHUHUA); TOATBEPKAATh XapaKTepHbIE XUMUUECKHUE
CBOMCTBa BEIIECTB COOTBETCTBYIOIIUMHU OJKCIIEPUMEHTAMU U
3aMuCsIMU YPaBHEHUN XMMHUUYECKHUX PEaKIInii;

YMETh KJIACCU(HUIIMPOBATH HEOPTaHUYECKUE M OPTaHHYECKHE
BEIIECTBA U XUMHYECKHUE PEaKIIUH, CAMOCTOSITEILHO BHIOUpATH
OCHOBaHHMSI W KpPHUTEpUHM JJis1 KiIacCH(UKAIUM H3YydaeMbIX
XAMHUYECKUX OOBEKTOB; XapaKTepHU30BaTh COCTAB M BaKHEUIIIHE
CBOMCTBA BEIIECTB, MPUHALJIEKAIIUX K ONPEIEICHHBIM KlaccaM U
rpynmnaM  COoeIMHEeHUW  (IpoCThie  BELIeCTBa,  OKCHUBI,
TUAPOKCHUIIBI, COJIM; YTJIEBOAOPOABI, MPOCTHhIE 3(UPHI, CIHUPTHI,
(beHoIIBI, ampaeTHIbl, KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIOXKHBIE
3(hUpPBL, KUPBI, YIJIEBOABI, AMHUHBI, AMHUHOKHCIOTHI, OCJKH);
NPUMEHSITh 3HAaHUS O COCTaB€ M CBOWCTBAX BELIECTB IS
SKCIIEPUMEHTAJIbHON  TMPOBEPKHM  THUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEW TMPOTEKaHUsI XUMHYECKUX peakuuid u
MPOTrHO3MPOBAHUS BO3MOXKHOCTEN UX OCYIIECTBIICHUS,

YMETh MNOATBEPKAAaTh HAa KOHKPETHBIX MpUMeEpax XapakTep
3aBUCUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHUYEeCKUX
COCIUHEHUHN OT KpPATHOCTH U THUIIA KOBAJIECHTHOMN CBS3U
"curma " u "mu'"), B3aUMHOIO BIHMSHHS aTOMOB U TPYIII aTOMOB
B MOJEKyJax; a Takke OT OcCOOEHHOCTel pealiuzanuu
pa3IMYHBIX MEXaHU3MOB IIPOTEKAHUS PEaKIIU;

YMETh XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHHE aTOMOB (B
OCHOBHOM U BO30Y>XIEHHOM COCTOSIHMM) M HMOHOB XMMHYECKHX
anemMeHTOB 1 - 4 mnepuonoB Ilepmonmueckoit cucrems! .M.
MenneneeBa W WX BaJC€HTHBIE BO3MOXXHOCTH, HCIIOIB3Ys
mousitust """, "p", "d-anekTpoHHbIC" OpOUTANIH, SIHEPTETUUCCKHUE
YPOBHH; OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOICTB
XAMHYECKHUX IJIEMEHTOB W 00pa3yeMbIX HMHU COEAWHEHHI II0
nepuogaM H




rpymmam;

OK 02.
K 1.1
K 1.2
JIP9

B o0s1acTH HEHHOCTH HAYYHOT 0 MO3HAHMS:

chOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHSI HayKd H OOIIECTBEHHOU
MPaKTUKH, OCHOBaHHOT'0 Ha Juasore KYJBTYD,
CIIOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MecTa B
MOJIUKYJIETYPHOM MHUPE;

COBEPIIEHCTBOBAHNE A3BIKOBOM U UHTATEIHCKOU KYJIBTYPHI KaK
CpeZICTBa B3aMMOJICHCTBUS MEXKIY JIOABMHU U MTO3HAHUS MUPA;

OCO3HAHME IEHHOCTH HAYy4YHOW JeSTeNbHOCTH, TOTOBHOCTH
OCYIIIECTBIIATH MPOEKTHYIO M UCCIEI0OBATEIBCKYIO NEATEIHHOCTH
WHJIMBUIYAJIbHO U B TPYIIIIE;

OBiajeHHe YHHBEPCAJIBHBIMU Y4YeOHBIMM TO3HABATEJIHLHBIMH
AeCTBUSIMH
B) padoTa ¢ undopmanumeii:

BJIaIeTh HaBBIKAMH TOJy4eHHS MH(POPMAIMH U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIEHO OCYHIECTBIISITH MOMCK, aHAJU3,
CUCTEMATHU3aIUI0 U HHTCPIIPETALIUIO HH(bOpMaHHPI pa3IM4YHbIX
BHJIOB U ()OPM ITPECTABIICHHUS;

cO3/aBaTh TEKCTHl B pa3M4YHBIX (opmarax ¢ ydeToM
Ha3HaueHusi WHPOPMAIMM W UEJNCBOH ayIuTOpHH, BhIOMpas
ONTUMAJIBHYI0 (POPMY TIPEICTABIICHUS U BU3YyaIU3alluu;

OLICHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh WH(POPMAIIHH, €€

COOTBETCTBHE MPABOBBIM U MOPAIBHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh cpencTBa WH(OpMaIiOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJOTUHA B PEIIEHMH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX U OPraHH3aI[MOHHBIX 337124 C COOJI0JIcHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHusl, MPaBOBBIX M JTHYECKHX HOPM, HOPM
nH(pOpMaIMOHHON 0€30MTaCHOCTH;

YMEThb TUIAHUPOBATh M BBIMOJHATH XUMHYECKHH JKCIIEPUMEHT
(mpeBpamieHuss  OpraHMYecKWX  BEIIECTB IpPH  HArpeBaHUH,
MOJIydeHHE OTHJIEHA M H3yYeHHE ero CBOWCTB, KadyeCTBEHHBIC
peakuMu Ha  anbAETUJbl, KpaxMmall, YKCYCHYI  KHCIIOTY;
JIeHaTypalusi OCJIKOB MPY HarpeBaHMM, IBETHBIC PEaKIIMU OCJIKOB;
MPOBOJUTH PEaKUUH HOHHOI0 0OMEHa, ONpeaessTh Cpeay BOIHBIX
pacTBOpOB, KAayeCTBEHHBIE peaKIMW Ha cyibpar-, KapOOHAT- U
XJIOpHU - aHWOHBI, Ha KaTHOH aMMOHHS; pemaTth
JKCIepUMEHTAIbHBIE  33aJaud 1o TemaMm  "'Meramisl" U
"Hemertanmnsl") B COOTBETCTBHUM C  IMpaBUJAMH  TEXHUKH
0e30MacHOCTH TIpH OOpAaIeHUH C BelecTBAMH M J1abOpaTOpHBIM
o0opynoBaHUEM;  MPEACTaBIATH  pe3yJbTaTbl  XUMHUYECKOTO
dKCIIEpUMEHTa B (OpME 3amucy ypaBHEHHWH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BEIBOABI HA OCHOBE 3TUX PE3yJIbTaTOB;

YMETh aHAJM3UPOBATH XUMHUYECKYI0 HH(OPMAIHIO, TTOIyYaeMyI0
W3 Pa3HBIX HCTOYHUKOB (CPEJCTB MaccOoBOW HH(pOpMAIMH, CETh
WnTepHer u npyrue);

BJI1aaA€Th OCHOBHBIMU METOAaMH HAYYHOT'O IIO3HAHHWA BCIICCTB
u XUMMHYECKHX SIBIICHUM (HabsroneHuUe, U3MEpPEHNE,
SKCIIEPUMEHT, MOJIEIIMPOBAHHUE);

YMETb HPOBOAMUTH pPacyeThl MO XHUMHYECKUM GopMyiaM Hu
YPaBHEHUSIM  XMMHYECKHX peakIuii C  HCHOJb30BAHUEM
¢busmyecknx  BENMYMH, XapaKTEepU3YIOIINX BEIIeCTBa C
KOJIMYE€CTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMabHbIE YCIOBHU )
ra3oB, KOJIMYECTBAa BEIIECTBAa; HCHOJB30BaTh CHCTEMHEBIC
XAMHYECKUE 3HAHWS JJIs1 NPUHATHS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYalUsX, CBA3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHUEM;;
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- BIIQJIETh HaBBIKAaMH PAaCcIO3HABaHMS U 3aIIUTHI HH(OpMaIuy,
MH(POPMAITMOHHOM 0€301TaCHOCTH JTUYHOCTH;

YMETh  CaMOCTOSTEIBHO  IUIAHHPOBaTh H  MPOBOJHTH
XUMHYECKUH DKCIEPUMEHT (TIOJIydeHHE M HM3y4YCHHE CBOMCTB
HEOPTaHWYECKUX W OPTaHWYECKHWX BEIIEeCTB, KAadYEeCTBEHHBIC
peakunu YTII€BOAOPOIOB pa3INIHBIX KJIaCCOB u
KHCJIOPOACOACPKAINX  OPTaHWYECKHUX  BEIIEeCTB, pPEIICHHE
IKCIEPUMEHTAIBHBIX 3a/1a4 [0 PAClO3HABAHHIO HEOPTaHHMYECKUX
W OPraHUYECKUX BEIIECTB) C COOJIIOJICHUEM MpaBuil 0€30M1acHOr0
oOpamieHusi ¢ BelIeCTBAMH U JIaOOpaTOPHBEIM O00OpPY/IOBaHUEM,
(¢bopMynupoBaTh [ENH  HUCCICAOBAaHUS, IMPEAOCTABISITh B
pa3IugHOI (hopMe pe3yIIbTaThl SKCIICPUMEHTA, aHATU3UPOBATh U
OIICHHBATh MX JOCTOBEPHOCTH;

YMETh OCYIICCTBJISTH I€JCHANPABICHHBIN MOMCK XUMHYECKOU
WHpOpPMAIIMK B pA3JIMYHBIX HCTOYHUKAX (HAy4YHas W y4eOHO-
Hay4yHas JMTepaTrypa, CpeJcTBa MaccoBod uHG}OpManuu, CceTh
WuTepuer u apyrue), KpUTHYECKH AHAJIM3HPOBATH XMUMHUYECKYIO
nHpopMaliio, repepabaTeiBaTh €€ M WCIOJNb30BaTh B
COOTBETCTBHH C ITOCTABJICHHON yueOHOMW 3aaucii;

BJIAJICTh CUCTEMOM 3HAHUK O METOJAaX HAYYHOrO IMO3HAHUS
SBIICHUI TPHUPOIBI, MCIIOJIb3YeMBIX B €CTECTBEHHBIX HayKaxX W
YMCHUAMHU TNPUMCHATHL OTHU 3HAHUA 1IPU ISKCIICPUMCHTAJIbBHOM
HACCJIEIOBAHUN BEIECTB U I/ OOBSICHEHUS XUMHUUYECKUX SIBJIECHHI,
UMEIOIINX MECTO B npupoie TPaKTHYECKOM
JeSITeTbHOCTH
YeJI0OBeKa U B MTOBCEJIHEBHOMN JKH3HH;

OK 04.
MK 1.1
K 1.2
JIP 9

JIP 10

- TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEIEIIEHHUIO;

-OBJIaJIcHUE HaBbIKAMH Y4eOHO-UCCIIEI0BATEIBCKOM, TPOCKTHOM
H COLIMAJIbHOMN AesITeIbHOCTH;

Ognanenne YHHBEPCAJIBHBIMHA KOMMYHUKATHBHBIMH
HelCTBUSIMM

0) coBMecTHas1 1eITeJIbHOCTD!

- yMeThb IUIAHUPOBATh M BBIMOJIHITH XUMHYECKHH 3KCIEPUMEHT
(mpeBpamieHusi OpraHMYEeCKMX  BEHIECTB TPH  HarpeBaHUH,
MOTYyYE€HHE OJTUJEHA M U3YYEHHE €ro CBOMCTB, Ka4yeCTBEHHBIE
peaknuuy Ha  albJEeTHAbl, KpaxMal, YKCYCHYIO  KHCJOTY;
JeHaTypanus OeKOB MPU HAarpeBaHWH, [BETHHIE PEaKUU OEJKOB;
MPOBOJUTH PEaklMl HOHHOTO0 OOMEHa, ONpeJeisaTh CPeay BOTHBIX
pacTBOPOB, KAadeCTBEHHBbIC peakiMu Ha cyibdar-, kapOoHAT- U
XJIOpUT- aHWOHBI, Ha KaTHOH aMMOHWS; pemaTs
JKCHEePUMEHTAJIbHBIE 3a7a4t
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MMOHUMAaTh M HCIOJB30BaTh INpPEUMYIECTBA KOMaHAHON M
WHIWBUAYaIbHOU PaOOTHL;

MPUHUMATH 1I€JIM COBMECTHOMN AEATEIbHOCTH, OPraHU30BHIBATh
U KOOpPAMHHUPOBATH JEWCTBUS IO €€ JOCTHKEHHIO:
COCTaBJSITh IUIaH AEHUCTBUM, paclpenciisiTb POl C YYETOM
MHEHMH YYacCTHHUKOB OOCYXJaTh pe3yJbTaThbl COBMECTHOM
padoThl;

KOOPIMHHUPOBATH U BBHIOJHATH padOTy B yCIOBUSAX PEajbHOrO,
BUPTYaJIbHOTO ¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBYSI;

OCYILECTBIATh IO3UTHUBHOE CTPATETMYECKOE ITOBEJCHUE B
Pa3IMYHBIX CUTYalUsX, MPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE,
OBITh MHUITMATUBHBIM
OBJiaieHHe YHHBEPCATBHBIMHU PeryJIsITHBHBIMH JeiiCTBUSMM:

I') IpUHSATHE ce0sl M APYTUX JIIO/Ied:

MPUHUMATh MOTUBBI U ApT'YMEHTHI APYTUX JIOJEH MpU aHAIN3e
Pe3yIbTaTOB AEATENIbHOCTH;

- IpU3HaBaTh CBOE MPaBO M MPABO JAPYTHX JIIOJIEH Ha OMINOKH;
pa3BHUBaTh CHIOCOOHOCTH MMOHUMATh MHP C MTO3ULIUH

JIPYroro 4eJIoBeKa;

mo TemaM "Metamnel" m "HemeTamnbl") B COOTBETCTBHH C
MPaBHJIAMH TEXHUKU O€30IMacCHOCTH MPH O0PAIIEHUH C BEIECTBAMHU
U J1abopaTOpHBIM O0OPYZOBAHWEM; TMPEACTABIATH PE3yJbTATHI
XAMHYECKOTO O3KCIIepUMeHTa B (opme 3amucu ypaBHEHHU
COOTBETCTBYIOIIUX pPeakiuii 1 GOpMyIMpoOBaTh BHIBOJbI HA OCHOBE
OTUX PE3YJIbTATOB,

-yMETh  CaMOCTOSITeIbHO  IUTAHUPOBAaTb HW  IIPOBOJHTH
XAMHYECKHI JIKCIEPUMEHT (TOJIydeHHEe M H3y4YeHHE CBOMCTB
HEOPraHUYECKUX ¢ OPTraHWYeCKHUX BEIIECTB, KAa4YeCTBCHHbBIC
peakuuu YIJI€BOAOPOIOB Pa3INYHBIX KJIaCCOB u
KHCJIOPOACOACPKAINX  OPraHWYECKHUX  BEINECTB, pEIICHHE
HKCHEPUMEHTAIBHBIX 3a/1a4 [0 PACIO3HABAHUIO HEOPTaHMYECKUX
1 OPraHUYECKUX BEUIECTB) C COOJIFOACHUEM IMPaBUJl 0€30M1acHOT0
oOpamieHusi ¢ BeHIeCTBAMH W JIaOOpaTOPHBIM 00OpPY/IOBaHUEM,
dbopMynupoBaTh I[ENH  HUCCICAOBAaHUWS, MPEAOCTABISTH B
pa3auYHOM (hopMe pe3yIbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OIICHUBATh UX JOCTOBEPHOCTH;

OK 07.
K12
JIP 10

B o0s1acTH 3K0JI0TM9€CKOr0 BOCIINT AHUSA:

c(hOpMUPOBAHHOCTh JKOJOTMYECKOH KYJIBTYphl, MMOHUMAaHUE
BIMSHUS COLMAIbHO-3KOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE
OPUPOAHOW W COUMAIBHON Cpelbl, OCO3HAaHHWE T100albHOTO
XapakTepa SKOJIOrHYeCKUX MpooieM;

IJJAHWPOBAaHUE MU OCYIIECTBJICHUE AEHCTBUI B OKpYy’Karomien
cpelle Ha OCHOBE 3HAHMs LEJIEed YCTOMYMBOTO pa3BUTHUA
4eJI0BEUECTBA;
aKTUBHOE  HENpUATHE  JEWUCTBUM, MPUHOCAIIUX  BpEN
OKpYKarolleu cpexe;

- YMEHHE MPOTHO3UPOBATH HEOJIArONMpHUsTHBIE IKOJIOTHYECKHE
MOCJEACTBUS MPEIPUHUMAEMBIX IEHCTBUNA, TPEOTBPAIATh UX;

chopMHUpPOBATH MPEACTABICHUS: O XMUMHYECKOW COCTABIISIONICH
eCTeCTBeHHOHay‘IHOﬁ KapTUHBI MHpa, POJIM XHMHUU B IIO3HAHHUH
ABJICHUIl TPUPOABI, B (OPMHUPOBAHUU MBINUICHUS WU KYJIbTYpHI
JUYHOCTH, e¢ (PYHKIMOHAJILHOW I'PaMOTHOCTH, HEOOXOAUMON JIst
peIIeHUs] NMPAaKTHYECKUX 3a7ad M JKOJOIMYECKH OOOCHOBAHHOI'O
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IIPUPOTHON Cpele;

YMETh COOJIFONIaTh TIPaBHJIA DKOJOTHYECKH IIeJecOo00Pa3HOro
MOBEJICHNS B OBITY ¥ TPYAOBOH JEATEILHOCTH B LIEJISAX COXPAHEHUS
CBOETO 3/I0OPOBbS U OKPYXKAIOIIECH MPHUPOTHOW CpENbl; yYUTHIBATH
OMACHOCTH BO3JCUCTBHS HA JKUBBIE OPraHU3MBl ONPEICIICHHBIX
BEIIECTB, IMOHMMAasl CMBICI TOKa3aTels MpeaelIbHOW JOIMyCTHMON
KOHIICHTPAIIHH;
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paciupCeHyue  omblTa  ACATCIbHOCTH - YMEThb MPOTHO3HMPOBATH, AaAHAJIHU3UPOBATH M OLCHHUBATHL C

9KOJIOTMYECKOM HAIIPaBJICHHOCTH; MO3UIIHH 3KOJIOTHYSCKON OE30ITaCHOCTH MOCIICICTBUS OBITOBOU
OBJIaJICHUE HABBIKAMH y4eOHO-HCCIICIOBATEIBCKOMH, W TIPOW3BOJICTBEHHOU JICSATEIHBHOCTH 4YEJIOBEKa, CBSI3aHHOW C
IPOEKTHON U COLMAIBHOM JEeATEIbHOCTH; Hepepa60TKOI71 BELICCTB; MCIOJb30BAaTh IMOJTYYCHHbIC 3HAHMUA JJIsI

MPUHATHS TPAMOTHBIX PEIIeHUN TPOOJIeM B CUTYAIlUSIX, CBSI3aHHBIX
C XUMUEH;

- YMETh OCO3HABaTh OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
ONpEeAENICHHBIX BEIECTB, MOHWMAasl CMBICJ MTOKA3aTeNs MPEAESIIbHON
JIOTTYCTUMOM KOHIICHTPAllMK, ¥ TOSCHATH Ha MpUMEpax CIocoObI
YMEHBIICHUS W IPEIOTBPALIEHUS HX BPEJHOIO BO3ICUCTBUS Ha
OpraHu3M YeJIOBEKA.

OcBoenue obmeodpazoBarenbHon aucuumasl OJ1.12 Xumus HampaBieHo Ha GOpMUPOBAHUE:

- 001U X KOMIIETeHMHi:
OK 01. Bribupats ciocoObI perieHus 3a1a4 mpodeccuoHaabHOM NeITeIbHOCTH TPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM
OK 02. Mcronb30BaTh COBPEMEHHBIE CpENCTBA IMOKMCKA, aHANHM3a M WHTEpIpeTanud MHPOpPMAUU U WHPOPMAIMOHHBIC TEXHOJOTHH Ui BBHIMIOJHEHUS 3a/1a4
npoQecCHOHATBHOM eI TeNTbHOCTH
OK 04. Db dexTrBHO B3aMMOACHCTBOBATH M pa0OTATh B KOJJIEKTHBE M KOMaH/Ie
OK 07. CopeiicTBOBaTh COXpaHEHUIO OKPYXKAIOMIECH CpENlbl, PECYpPCOCOCPSIKCHHIO, TPUMEHSATh 3HaHUS 00 M3MEHEHWHW KIIMMaTta, MPUHIIUIBI OepEeXkIIUB OTr0
MPOU3BOACTBA, 3 (HEKTUBHO AN CTBOBAThH B UPE3BBIYANHBIX CUTYAIIHIX

- pogecCHOHANBHBIX KOMIIETeHIMIi:
I1K 1.1. OpranuzoBbeiBaTh pabodee MecTo
[1K 1.2. O6ecneunBaTh 6€30MaCHYI0 OKPYXKAIOIIYIO CPEAy

- INYHOCTHBIX Pe3yJIbTATOB:
JIP 5 JIeMOHCTpUpPYIOLMI NPUBEPKEHHOCTh K POAHON KyJIbType, MCTOPUYECKOM MaMATH Ha OCHoBe J00BM K Ponune, ponHomy Hapony, Majoil poauHE,
HNPUHATHIO TPAJIULIMOHHBIX IEHHOCTEH MHOIOHAllMOHAIbHOr 0 Hapoaa Poccuu.
JIP 8 IlposBisiomuii ¥ AEMOHCTPUPYIOLINI YBa)K€HHE K MPEACTABUTENSIM PAa3NIUYHBIX 3THOKYJIbTYPHBIX, COLUATBHBIX, KOH()ECCHOHAIBHBIX U WHBIX TPYIII.
ConpuyacTHbIN K COXPAaHEHUIO, TPEYMHOKEHHUIO U TPAHCIISILIMY KYJIbTYPHBIX TPAJULUNA U IEHHOCTEH MHOTOHAIIMOHAJILHOI'O POCCUICKOr0 TOCy1apCTBa.
JIP 9 ColGmioaromuii ¥ mporaralIupyoIIMi MpaBuiia 310pOBOro U 0e301macHoro odpasa KU3HH
JIP 10 3aboTsmumiicst 0 3a1UTE OKpY>KaroIiel cpeibl, COOCTBEHHON U 4yKOl 0€301acHOCTH, B TOM YKCiIe [UPPOBOA.
JIP 13 HemnpepblBHO COBEpLICHCTBYIOLIMI MpodeccoHaIbHbIE HaBBIKU Yepe3 JOMONHUTEIbHOE MpodeccuoHabHOe 00pa3oBaHKe (IPOrpaMMbl MOBBIIICHUS
KBaMM(UKAMKU ¥ TpOorpaMMbl TNMPO(PEecCHOHANBHOM MEepernoAroTOBKH), HACTABHUYECTBO, a TaKXKe CTaKUPOBKM, MCIIONB30BAaHUE MCTAHIIMOHHBIX
00pa3zoBaTeIbHBIX TEXHOJIOT U (00pa3oBaTeNbHBIHN MOPTaI U BeOMHAPHI), TPDEHUHTH B CUMYJISLIMOHHBIX LIEHTPAX, y4acTHE B KOHI'PECCHBIX MEPOIl pUATHSIX.
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2. CTpyKTYypa H cofep:KaHue 001e00pa3oBaTeIbHOM TUCIUIIINHBI

2.1. O0beM JUCUMIIJIMHBI M BBl Y4e0HO# padoThI

Bun yueOHol padoThI Ob0bem B
yacax

O6bem 00pa3oBaTe/IbHOIl MPOrpaMMbl JUCHUIIIMHBI 144

B T.4Y.

OcHoBHOe coaep:kaHue 94

BT. 4.

TEOpeTUYECKOoe O0yUueHHe 42

NPaKTUYECKUE 3aHATUS 32

B T.4. KOHTPOJIbLHBIE PaOOThI 2

nabopaTopHBIC 3aHATHS 18

IIpodeccuonanbHO-OPUEHTHPOBAHHOE CO/Iep:KaHue (CodepKaHne 42

NPUKJIATHOTO MOYJIfA)

BT. 4.

TEOpeTUYECKOe O0ydeHHE 8

MPaKTUUECKUE 3aHSITUS 22

nabopaTopHBIC 3aHATHS 12

[TpomexyTouHas arrectamnus (aupdepeHIInPOBAHHBIN 3a4ET)

IIpome:xyTrouHas arrecTanus (3K3aMeH) 6
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2.2 TemaTH4ecKHii IUIAH U COAepPKAHUE TUCITUIIIMHBI

HanMeHnoBanue pa3iesioB U TeM Conep:xkanue yueOHOro MaTepualia, JadopaTopHbie U MPaAKTHYeCKUe padoThl, Oobem | Cemectp, | ®opMmupyembie | YpoBeHb

CcaMOCTOsITe/IbHAsSI padoTa 00y4aroniuxcs, Kypcoasi padot (MpoeKT) 4acoB Ne KOMIIETEHIHH | OCBOEHHUS

3aHSATHSA,
GIIIT

OcCHOBHOE COepKaHHe 94

Pazgea 1. OcHOBBI 8
CTpPOeHMNsI BellecTBa

Tema 1. Coaepixanue yue0HOro MaTepuaja 6

1 | Teopernueckoe o0yuenue I-O0 OK 01 1
CoBpeMeHHas MOJIeJIb CTPOEHHs aToMa. DJIEeKTPOHHAs KOH(UTypaus atoma. 2 No I-m JP 5
Krnaccudukanms XuMuaecknx

JIEMEHTOB U 5JIEMEHTOB (S-, P-, d-31eMenThI). BaeHTHbIE 371EKTPOHEL. BaleHTHOCTS.
npupoaa DJIEeKTPOHHAs MPHUPOAA XUMUYECKOH CBA3M. 2 I-0O0 2
XHMHYCCKO DNeKTPOOTPUIIATETHPHOCTE. KOBaleHTHAS CBSI3b, €€ PAa3HOBHIHOCTH U MEXaHU3MBI No2-m
oOpa3oBaHUs

(0OMEHHBIN U TOHOPHO-aKIENTOPHBIH). VloHHas cBA3h. MeTammniecKkas CBsI3b.
Bonopoanas cBs3b.

MexMoneKyIapHble B3aUMOJICHCTBHUSL.

W3oTomnsl, OCHOBHOE M BO30YX/IEHHOE COCTOSIHUE aTOMa, THOPHUIM3aIis aTOMHBIX
opOwuraeii.

[pakTHyecKkoe 3aHATHE 2 I-00 2
PeneHne npakTuyecKnX 3aJaHMil HA COCTABJIEHHE YJIEKTPOHHO-TPaduecKnX Nel-n
¢opmyJ1 3iemeHTOB 1-4 NepuoaoB. QI
Pewrenue 3aganuii Ha UCTIONB30BAHUE XUMUYECKON CUMBOJIMKY U HA3BAHUW COETUHEHUIT
110 HOMEHKJIaType

MEKIYHAPOHOTO COI03a TEOPETUUECKON U MPHUKIIAMHON XUMUH U TPUBUAIIBHBIX
Ha3BaHUI ISl COCTaBIICHUS

XUMHYECKUX (POPMYIT ABYXaTOMHBIX COEIUHEHUH (OKCUAOB, CYNb(GHIOB, THAPUAOB U
T.IL.) ¥ APYTHX

HEOPraHMYECKUX COCANHEHUH OTIEIbHBIX KJIaCCOB.

CTpoeHue aTOMOB
XHMHYECKHX

CBA3HU

Tema 1.2. Conep:xanne y1e0HOr0 MaTepHaJia

1 | MpakTuyeckoe 3aHsITHE 2 I-00 OK 01 2
Ilepuonuyeckas cucreMa xumadecknx dieMeHToB .M. Menneneea. dusnueckuit Ne 2-n OK 02
cmbicn [lepuoauueckoro QI JIP 8
3akoHa JI.1. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBONCTB XUMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMH

MIPOCTBIX U CIOXKHBIX BEIIECTB B COOTBETCTBHH C MOJI0KEHHEM XMMHUYECKOTO 3JIEMEHTA B
Ilepuonnyeckoit cucreMe. MUpoBO33peHUECKOE U HAy4YHOE 3HaueHue [lepuoguueckoro

Iepuoauyeckuii 3aKoH U
Tabauna JI.. MenaeneeBa
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3akoHa [[.J1. Menneneesa. IIporao3sl

J.W. MenaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX DJIEMEHTOB.

Perenne mpakTHKO-OPUCHTUPOBAHHBIX TCOPETHUCCKUX 3aaHUI Ha XapaKTePH3ALUI0
XUMHMYECKUX DJIEMEHTOB.

«MeTamnieckue / HeMETAUTMYESCKIE CBOWCTBA, 3JICKTPOOTPULIATEIBHOCTh U CPOJICTBO K
ANIEKTPOHY XUMUYECKHUX 3JICMEHTOB B COOTBETCTBUE C UX JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHHWEM B MEPUOUYECKON cucTeMe XuMuueckux 3nementoB JI.1. MenneneeBay.

Pa3nen 2. XumMnuyeckue peakuuu

10

Tema 2.1.
THNbI XMMHYECKUX pPeaKuni

Co

JepKaHue y4eGHOro MaTepuasia

1

Teopernyeckoe od0yueHue
KJIaCCﬂ(l)HKaIIHﬂ " TUIIBbI XUMHNYECCKHUX peaKunﬁ Cc y‘laCTﬂeM Heopraﬂnqeumx

BeIIEeCTB. KonnuectBennble oTHOMEHUS B XUMUH. OCHOBHBIE KOJIMUCCTBEHHBIC 3aKOHEI B

XMMUH U pacyeTsl 10 YPaBHEHUSAM XUMHUUECKUX pPeakui. Monb Kak eJUHUIA
KOJIN4ecTBa BemiecTsa. MosspHas Macca. 3aKOHBI COXPAHEHHUS! MAacChl U SHEPTUH. 3aKOH
ABorazipo. MosipabIi 00beM ra3oB. OTHOCHTENbHAS INIOTHOCTH I'a30B.

Peaknuu xoMIiekcooOpa3oBaHMs C yIacTHEM HEOPTaHMYECKUX BEIIECTB (Ha IpuMepe
THAPOKCOKOMIUIEKCOB

[IMHKA B aJTFOMUHUA).

IIpakTHyeckoe 3aHATHE

CocraBjieHue ypaBHeHHI peaKkUuii coequHeHNs, Pa3/10KeHNs, 3aMellleHHs], 00MeHa.
VYpaBHEHUsI peakiii TOPEHNs, HOHHOTO 00MEHa, OKHCICHUS-BOCCTAHOBIICHHSL.

Pacuer KOMMUECTBEHHBIX XapaKTEPUCTUK HCXOMHBIX BEIIECTB M MPOIYKTOB PEaKIIHH.
Pacuer KOMMUYECTBEHHBIX XapaKTEPUCTHK MPOAYKTA PEAKIINH COSANHEHNUS, €CITH OJTHO U3
BEIIIECTB JIaHO B M30BITKE M/HMIIH COAEPKHUT NpHMecH. PacueT MaccoBoi mim 00beMHON
JIOJIY BBIXOJA MPOAYKTA PEAKLIUU COETUHEHNS OT TEOPETHUECKU BO3MOXKHOTr0. Pacuer
00BEMHBIX OTHOIIEHHH Ta30B. Pacuer macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTa
peax1yy, ECIM OJHO U3 BELIECTB IaHO B BUJE PACTBOPA € ONPEAEICHHON MacCOBOU
JIOJIEN PaCTBOPEHHOTO BEIIECTBA.

IIpakTHyeckoe 3aHATHE

YpaBHeHus OKuCJICHHA-BOCCTaHOBJIeHHA. Ctenenb okucneHusa. OKUCIUTENb U
BOCCTaHOBUTENb. OKHCINTEIBHO- BOCCTAHOBHUTENIbHBIE PEAKIIUH B TIPUPOJIE,
IIPOM3BOACTBEHHBIX IPOLIECCax U XKU3HEAESSTEIbHOCTH Opranu3MoB. OKHCIUTEIHHO-
BOCCTaHOBHUTENbHBIN MOTeHIMAN cpeibl. CoCTaBlIeHHE U ypaBHUBAHUE OKHCIUTEIBHO-
BOCCTaHOBHUTENBHBIX PEAKIHI METOIOM 3JIEKTPOHHOTO OanaHca. THndHbIe
HEOPraHMYECKUE OKUCIUTENN U

BOCCTaHOBHUTENHN. DJIEKTPOJIN3 PACTBOPOB M PACILIABOB COJIEH.

1-0O0
Ne 3-m

I-00
No3-n
@Il

I-00
Nod-n
QI

OK 01, JIPS

Tema 2.2.
DJIeKTPOJIUTHYECKAS
JUCCOIMUALINS M HOHHBIH
o0MeH

Co

JdepiKaHue y4eGHOro MaTepuaJa

Teoperuueckoe o0yuenmne
Teopus anekTposuTHUEcKOl Aucconuanuy. Peakiun nosnoro oomena. CocrabieHue
peakuuii HOHHOTO OOMEHa ITyTeM COCTABJICHHS UX TIOJHBIX U COKPAIIEHHBIX HOHHBIX

I-0O0
Ne 4-m

OK 01, JIP 13
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YpaBHEHUH.

I'maponus coneli. 3HaueHHe rUIPOTU3a B OMOJIOTNYECKMX OOMEHHBIX MPOLEccax.
IIpumenenune ruapoiusa B

MPOMBIIIIEHHOCTH.

JlaGoparopHasi padora «Peakuun rupoausa».

HccnenoBanue cpebl pacTBOPOB CoJiek, 00pa30BaHHBIX CUIIBHBIMU H CIIA0BIMH
HPOTOJIMTAMHM, M UX PEaKlMil ¢ pacTBOpaMU LIeJ04H U KapOoHara Hatpusi. CocTaBieHHe
peakuuii THAPOIN3a COJIEH.

I-0O0
Nel-n
QI

Pa3nen 3. CtpoeHue u cBOMCTBA HEOPraHUYECKUX BEelLECTB

22

Tema 3.1.
Kanaccudpuxanus,
HOMEHKJIATYpPa U CTPOEeHUe
HEOPraHMYeCcKUX BellecTB

Copep:xanue y4eOHOr0 MaTepuaa

Teopernueckoe o0y4enmne

IIpeamer Heoprannyeckoi XxumMuu. B3auMocBsi3b HeOPraHMYeCKUX BellecTB.
Krnaccudukanus Heopraundeckux Beniects. [IpocTrie n cioxxHble BemecTBa. OCHOBHbIE
KJIACCHI CJIOKHBIX BEIIECTB (OKCHUIBI, TMIPOKCUIbI, KUCIIOTHI, coin). HomeHknarypa u
Ha3BaHHWE HEOPTaHUUECKHUX BELIECTB HCXOII U3 HX XUMHYECKOH (YOPMYIIBI HITH
COCTaBJIeHHE XMMHUUECKON (GOpMyIIbI HCXOS M3 Ha3BaHUS BEIECTBA I10 MEXKIYHAPOIHOM
WM TPUBHAIEHON HOMEHKJIATYypE.

MexMmonekynsipHble B3anMoaeiicTBus. Kpucrammoruaparel. ArperaTHble COCTOSTHUS
BemecTBa. Kpucrammnueckne u aMmop(HbIe BerecTsa. THITBI KPUCTAIUINYECKUX PEIIETOK
(aroMHas, MONEKYISIpHAst, HOHHAS, METAUTUIECKas ). 3aBUCIMOCTh (PH3MYECKIX CBOHCTB
BEIIIECTBA OT THIA KPUCTAUINIECKON pemeTKy. [I[pnarHBI MHOrooOpasns BEUIECTB.
CoBpeMeHHBIE ITPEACTABIECHHS O CTPOSHUHU TBEPBIX, KUIKHAX U Ta3000pa3HbIX BEIIECTB.
Kvnkue kpucTaibl.

IIpakTHyeckoe 3aHATHE

Pemenue 3a1a4 Ha pacyeT MaccoBOM 1014 (MAaCChl) XMMMYECKOI0 3J1eMeHTa
(coenuHeHMs) B MOJIEKYJIe (CMeCH).

HcTouHnKY XUMHYeCKOd MHpOpMaly (HaydHas W y4eOHO-HaydHas JIMTeparypa,
cpencTBa MaccoBoi uHpopmMaiyu, cetb ViHTepHet u apyrue). [lonck undopmannu mno
Ha3BaHUSM, UICHTU(PHUKATOPAM, CTPYKTYPHBIM (OpPMYJIaM.

IIpakTHyeckoe 3aHATHE

Pemenne npakru4eckux 3aJaHuii Mo Kiaccupukanuu, HOMEHKJIATYpe U
XHMHMYECKHM (popMyJIaM HEOPraHUYECKHX BellleCTB Pa3JINYHbIX KJIACCOB
(Ha3piBaTh M COCTABIATH (HOPMYJIBI XHMHYECKHX BEILIECTB, OMPENCISITH
OPHHAICKHOCTD K KIIACCy).

N O

I-0O0
No 5-m

I-00
No5-n
QI

I-00
No6-n
QLT

OK 01, OK
02, JIP13

Tema 3.2.

Copep:xanue yuedOHOro MaTepuasia

12
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POU3MKO-XHMHYECKHE Teopernieckoe oGy4yenne 3 6 OK 01, OK 1
CBOMCTBA HE OpTraHMYecKHX Mertasisl. O6mue pusndeckne H XUMHUYECKHE CBOHCTBA MeTAI0B. CriocOObI 1-OO 02, JIP13
MOJTy4eHHs1. 3HaYeHHE METAJUIOB U HEMETAIUIOB B IPUPOJIE U )KU3HEEATEILbHOCTH 2 Ne 6-m
BEUIECTB YeJoBeKa U OpraHu3MoB. Kopposus MeTanioB: BUJIbI KOPPO3HHY,
CHOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3HH.
Hemeranabl. O0mue puznyeckne 1 XUMHYECKHE CBOIICTBA HeMeETAJLI0B. TUNuYHbIe
cBoifctBa Metaino [Y— YI1I rpynn. Kinaccudukanus u HOMEHKIIaTypa COeIMHEHU 2 I-00 1
HeMeTasIoB. KpyroBopoThl OMOTEHHBIX JIEMEHTOB B IIPUPOJIE. Ne7-m
XuMH4YecKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHX BellecTB (OKCH/IO0B,
THIPOKCH/IOB, KMCJIOT, coJiel U Jip.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB IMPOCTHIX 2 I-OO0 1
BEILIECTB, BOJOPOHBIX COCMHEHNH, BBICIINX OKCHIOB U No8-m
THIPOKCUJIOB.
IIpakTHyeckoe 3aHATHE 2
CocrasjieHre ypaBHeHHI XUMHYECKHX PeaKIMii ¢ y4acTHeM NPOCThIX H CJOKHBIX 2 I-0O0
HEOPraHNYeCKHX BElIeCTB: OKCHIOB METAIJIOB, HEMETAJUIOB U aM()OTEPHBIX Ne7-n
3JIEMEHTOB; HEOPTaHWYECKUX KUCIIOT, OCHOBAHUH M aM(OTEPHBIX THIPOKCHJIOB, QI
HEOPraHNUYECKHX COJIEH, XapaKTEepU3YIOIINX X CBOHCTBA.
I[IpakTHyeckoe 3aHATHE I-OO0
Penrenne npakTHKo-0pHEHTHPOBAHHBIX TEOPeTHYECKUX 3aJaHMIl HA CBONCTBa U No§
NoJiyueHue HeOPraHM4eCKNX BEIeCTB. 2 QI I-n 2
JlaGoparopHasi padora «CBolicTBa METAILIOB M HEMETALTIOBY.
HccnenoBanue GpU3NUECKUX M XMMUYECKHX CBOMCTB METAIIIOB M HEMETAIIOB. Perienue I-0O0
9KCIEPUMEHTANIBHBIX 33/1a4 TI0 CBOMCTBAM XUMHYECKUM CBOHCTBAM METAIJIOB U 2 No2-n
HEMETAJIJIOB, 110 PACMO3HABAHUIO U MOJYYEHUIO COEIMHEHUI METAJIJIOB U HEMETAIIJIOB. QI 2
Tema 3.3. Copep:xanue y4eOHOr0 MaTepuaJa 4
TIpou3BOICTBO Teopernueckoe o0yueHue 2 I-0O0 OK 01, OK 1
HEOPraHMYEeCKHX BEIICCTR OO6mue npeacTaBIeHHs 0 MPOMBIILJIEHHBIX CMOCO0AX MOTYyIeHHS] XHMHYECKHX No 9-m 02, JIP 13
p : BeLIECTB (HA MpHMepe NPOU3BOACTBA AMMHUAKA, CEPHOI KHCJIOTHI).
3HaveHHe M IPHMeHeHHE B YepHas U UBETHAs METALTyprusi. IIpakTudeckoe NPUMMEHEHHE DIEKTPOIM3a s
5I>ITy H HA MTPOU3BOACTBE MOJTYYCHHUS IICJIOYHBIX, MICJIOYHO3EMEIbHBIX MCTAJVIOB 1 AJIIOMUHHS. Crexiio u
CHJIMKATHAasI IPOMBIIUIEHHOCTh.[Ipo0emMa 0TX010B 1 MOOOYHBIX IPOAYKTOB.
IIpakTHyeckoe 3aHATHE I-0O0
Pemenne npakTuKo-opHeHTHPOBAHHBIX 3aJAHUI 0 POJIH HEOPTAHMYECKON XMMUH B 2 Ne9-n 2
Pa3BUTHH MEJIMIMHBI, CO3/1aHUN HOBBIX MATEPHAIOB (B CTPOUTENBCTBE U JIP. OTPACIISIX oIl
MIPOMBIIIUIEHHOCTH ), HOBBIX HICTOYHHUKOB YHEPIUH (IbTEPHATUBHBIC HCTOYHUKHU SHEPTUH)
B pelIeHUU IpoOIeM SKOJIOTHIECKON, SJHEPTETHIECKOM U MHUIIEBON
0e30IacHOCTH.
Paznen 4. CTpoeHHe H CBOICTBA OPraHUYECKUX BELIECTB 26
Tema 4.1. | ConepaxaHue y4eOHOT0 MaTepHaJa 4
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Knaccndgukanms, crTpoeHue u
HOMEHKJIaTypa
OpPraHMm4€CKMuX B€IIECTB

Teoperuuyeckoe o0yuenue

IIpenmer oprannyeckoii xumuu. B3anmocBa3b HeOpraHu4ecKUX U OPraHUYecKUX
BellleCTB.

XUMHYECKOE CTPOCHUE KaK MOPSIIOK COSTMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX
BaJIeHTHOCTH. OCHOBHBIE MOJ0KEHHS TEOPUH XUMUYECKOTO CTPOSHHSI OPTaHUIECKUX
coenuHenuit A.M. bytneposa. YriepoaHbIil CKeleT OpraHuy €CKONH MOJIEKYIIbI.
MornekyssipHbIe U CTPYKTYpHBIE (Pa3BepHYThIC, COKPAIllEHHbIE) XUMUYEeCKUE (POPMYJIBI.
3aBUCUMOCTE CBOMCTB BEIIECTB OT XUMUYECKOT'O CTPOCHHUS MOJICKYIL. I/Isomepm[ u
U30MephI (CTPYKTYpHasl, FeoMeTpuyeckas (Luc-Tpanc-u3omepusi). Kparnoctsb
XUMHUYECKOU CBSI3H.

[Monsitue o GpyHKUMOHANBHOM rpymme. [IpuHIMIBL KiIaccu(PUKAIIMN OPraHUUECKUX
coenuHeHuil. MexnyHapoaHast

HOMEHKJIaTypa U MPUHLIUIIBI HOMEHKJIATyphl OPraHMYECKIX COSANHCHHH.
IpakTHyeckoe 3aHATHE

HoMmeHk1aTypa oprannyecKux coeAMHEeHMI 0TAeNbHbBIX KIaccOB (HAaChIIIeHHbIE,
HeHAChILeHHbIEe U ApOMaTHYeCKHe YIJIeBOA0POAbl, CIUPTHI, (PeHOIbI, AJIbAErHbI,
KETOHBI, KApOOHOBBIE KMCJIOTHI U Jp.) CocTaBieHUe NOITHBIX M COKPAIEHHBIX
CTPYKTYPHBIX (pOPMYII OPraHNYEeCKUX BELIECTB OTJCIBHBIX KJIACCOB, UCIOIB3YS HX
Ha3BaHUs 110 CHCTEMaTHYECKO HOMEHKIIaType. Pacuers! mpocreiinieid opMysast
OpPraHUYECKOH MOJIEKYJIBI,

HCXOJIs U3 DJIEMEHTHOTO cocTaBa (B %).

1-00
Ne 10-m

1-00
Nel0-n
QIIIl

OK 01, JIP 5

Tema 4.2.
CBolicTBa OpraHM4ecKux
cOeAMHEeHUM

Conep:xkanue yueOHOro MaTepuasia

14

Teopernueckoe o0y4enmne

DU3NKO-XUMHYECKHE CBOMCTBA OPraHUYECKHUX COETUHEHUN OTAENBHBIX KIIACCOB
(ocobenHOCTH KiaccH(pUKAITIH

1 HOMEHKJIaTYpbl BHYTPH KJIacca; TOMOJIOTHYECKHHI psifl 1 o011as hopMyrna; H30MepHs;
(u3MUecKre CBOWCTBA; XUMHUYECKHE CBOWCTBA; CIIOCOOBI IOTYyIEHHS).

IIpenenbHbie yriaesoaopoasl. I'opeHrie MeTaHa Kak OJUH U3 OCHOBHBIX HCTOYHUKOB
TeIIa B IPOMBIIICHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIIEBOAOPOJIOB, HAXOK/ICHHE
B IPUPOJIE U IPUMEHEHUE aIKaHOB.

HenpenenbHble u apoMaTH4ecKue yriaeBoaopoasl. [lonuMepusanns sTuneHa Kak
OCHOBHOE HAIIPABJIIEHHE €T0 UCTOJIb30BaHus. [ opeHue anernineHa Kak UCTOUHUK
BBICOKOTEMIIEPATYPHOTO IIIAMEHH [T CBApKH U PE3KH METAJLIOB.
Kuciaopoacoaep:kamue coequHenust (CIUPTHI U IPOCThIe 3GUpEI, GEeHOIBI, abIernab]
U KETOHBI, KapOOHOBBIE KHCIIOTHI U MX MPou3BoAHbIE). [IpakTHdyeckoe mpuMeHeHne
STUIICHITIMKOIIS, TIHieprHa, perona. [lpumenenne Gopmansaerina, aneraibaeruia,
YKCYCHOU KHCIOTHI. MBIJIa KaK COJIM BBICIIMX KapOOHOBEIX KHUCIOT. MOOIIIHE CBOUCTBA
MBITIa.

A3oTcoaepikanue coeauHeHUs! (AMUHBI U AMUHOKHMCJIOTHI, OeJIKH).

Knaccuduxanus 1 0cCOOEHHOCTH OPraHMYeCKUX PeaKIuid.

10

1-00
MNe 11-m

I-0O0
No 12-m

1-00
Ne 13-m

I-00
Ne [4-m

I-00
Ne 15-m

OK 01, OK
02, JIP 8,
JIP13
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PeaKHI/IOHHLIe LHCHTPHI. Pa}II/IKaJ'H:I. HepBOHaLIaJ'II)HLIe IIOHATHA O THIIAX U MCXaHU3Max

OpPraHUYECKUX PEAKIIHH. I-O0
I[IpakTHyeckoe 3aHATHE Ne 11-n 2
Pemenue nenoyexk npespaiieHnii HA reHeTUYECKYH0 CBSI3b MEXKAY KJIaccaMu 2 QI

OPraHNYecKUX COeJMHEHNI C COCTaBICHUEM Ha3BaHUM OPraHUYECKUX COEIUHEHUI 1o
TPUBHATIBHON MJIM MEXTyHApOIHONW CHCTEMaTHYECKON

HOMEHKJIaType. Perenne pacyeTHbIX 3a/1a4 IO ypaBHEHUSAM PeakLuil ¢ ydacTHEM
OpraHUYECKHX BEIIECTB.

JlagoparopHas padora «[loydyeHne ITHIeHA U H3yYEHHE €r0 CBOHCTBY. I-0O0 2
[lonydeHue >TUIeHa U3 3TaHOJIA B TaOOPATOPUH M U3YUCHHUE eTO (PU3NUECKUX U 2 Ne 3-n
XUMHYECKUX CBOHUCTB. COCTaBICHUE PEAKIIHI TPUCOCTUHEHUS M OKHCIICHUS Ha IPUMepe QI
JTUIEHA. Pellienne pacueTHbIX 3aa4 ¢ UCIOIb30BaHUEM [UIOTHOCTH Ta30B MO BOJOPOLY
U BO3JYXY.
Tema 4.3. Oprannveckue Copep:xanue yueOHOr0 MaTepuaia 8
BeIleCTBA B Teoperuueckoe o0yuenue 1-00 OK 01, OK
JKH3HEIeATebHOCTH Buooprannyeckue coenHenusi. [IpuMenenne u 6mooruyeckasi poib yrijeBoioB. 2 MNe 16-m 02, JIP 13 1

OxucneHne yriaeBoJoB — HICTOYHUK 3HEPTUH KUBBIX Opranu3MoB. O0macTi MpUMEHEHHS

4esioBeKa. IIpoussoacTBo u aMHHOKHCIOT. IIpeBparenust 6e1K0B MUK B opraHusMe. buonormnueckne GpyHkumnm

NPUMEHEHUE OPraHUIeCKUX GenkoB. buonoruyeckue GpyHKIUM KUPOB. Pollb OPraHUYeCcKOoil XMMHUHU B PEICHUH
BellecCTB B po0IIeM MUIIEeBO 0€30ITacHOCTH. 1-0O0
NPOMBIILIEHHOCTH. HyxnenHOBBIE KHCIOTHI: cOcTaB U cTpoenne. CtpoeHue HykieoTuaoB. CocTa 2 No 17-m 1
aHykienHoBbIX kKucioT (JJHK, PHK). Ponbs HyKII€MHOBBIX KHCIIOT B JKU3HEACATEIIEHOCTH
OpraHU3MOB.
IIpou3BOACTBO OPraHUYECKUX BEIECTB: MPOU3BOICTBO METAHOJIA, MIEpepadoTKa I-O0
HedTH. [TonusTHIIEH KaK KPYTHOTOHHAXKHBIN MPOIYKT XMMHUYECKOTO MPOU3BOCTBA. 2 Ne 18-m 1

HpI/IMeHCHI/IC OTHJICHA. HpOI/I?)BO,HCTBO 1 MPUMCHCHHUC KaydyKad U PE3UHBI.
CHUHTETUYECKHE U HNCKYCCTBCHHBIC BOJIOKHA, X CTPOCHHUC, CBOMCTBA. HpaKTqucxoe
HCIOJIb30BaHUE BOJIOKOH. CHHTETHYCCKUE TIJICHKH: n30Js10uA U1 IIpOBOAOB, MeM6paHI)I
JJIL ONPECHCHUS BOAbI, 3allIUTHBIC IIJICHKU JJIsd aBTOMO6HJ'IGI>i, IJIaCTBIPH, XUPYPIUICCKUC
noBs3ku. HoBEIEe TexHOI0THHI HaﬂbHeﬁIHerO COBCPHICHCTBOBAHUS IMOJIMMCPHBIX
MaTepualioB. Pons OpFaHquCKOfI XUMHUU B pCHICHUN HpO6J'I€M BHCPFCTHQGCKOﬁ
6630HaCHOCTI/I, B pa3sBUTUN MCANIHWHLI, CO3IaHUN HOBBIX MAaTCPHUAJIOB, HOBBIX
HUCTOYHHUKOB SHEPTUH (aJ'ILTCpHaTI/IBHLIe HUCTOYHHUKH 3Hepr1/11/1).

IIpakTHyeckoe 3aHATHE I-0O0
Pemenne npakTruKko-oprMeHTHPOBAHHBIX 32JAHMI 10 COCTABJICHUIO XHMHYECKHUX 2 Nel2-n 2
peaKuuii, OTpaXarolNX XUMHUECKYI0 aKTUBHOCTh OPTaHUYECKUX COCIUHEHUN B QI
pa3UYHBIX cpenax (MPUPOTHBIX, OMOIOTHIECKUX, TEXHOTCHHBIX).
JAuddepeHunpoBaHHblil 324ET CTpoenue BeunlecTBa U XuMnueckue peakiuu. CBoiicTBa HEOPraHMYeCcKUX BellecTB. 2
CTpyKTypa H CBOICTBA OPraHHYeCKHX BElIECTB.
Hroro 3a | cemecTp Teopernyeckue 3anATUs 36 4acoB, MIpaKTHUECKHe 3aHATHA 24 yaca, 1abopaTopHbIe padoThl 6 yacos, Tud.3auer — 24yaca, Bcero 68 yacon
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Paznen 5. Kunernueckue u TepMOJIUHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECKUX peaKkIuid

10

Tema 5.1. Kunernueckue
3aKOHOMEPHOCTH
NPOTEKAHUSA XUMHUYECKHUX
peakumi

Copep:xanue y4edOHOT0 MaTepuaia

Teopernueckoe o0y4enune

Xumuueckue peakuuu. Knaccnpuxanuss XuMH4ecKHX peakuuii: mo ¢pazoBomy
cocTaBy (TOMOTEHHBIE W TETEPOTeHHBIE), TI0 HCIOIb30BAaHNIO KaTaIn3aTopa
(KaTaNUTHYECKHE H HEKATATUTHICCKHC).

CKOpOCTh peakiid, €€ 3aBUCHMOCTh OT Pa3IMYHEIX ()aKTOPOB: PUPOIBI PEATHPYIOIITIX
BEIIIECTB, KOHIICHTPAIIUN PEarupyromInuX BEIIeCTB, TeMIeparypsl (pasmwio Bart-TI'odda),
TUIOMIAN PEAKIIMOHHON MOBEPXHOCTH, HATMYHS KaTtann3aropa. Poib kaTamm3aTopoB B
MIPUPO/IE ¥ TIPOMBIIIZICHHOM TIPOU3BO/ICTBE.

DHeprus akTUBalud. AKTUBUPOBaHHBIN KoMmIUlekc. KaranuzaTopsl u karanus. Ponb
KaTaJn3aTOPOB B IPUPOJIC U MPOMBIIIIICHHOM IIPOM3BOJICTBE.

JlaGopaTropHasi padoTa Ha BbIOOP:

1. JlaGopatopHasi padora «OnpeneneHne 3aBUCHMOCTH CKOPOCTH PeaKIUu
OT KOHIEHTPAIMH pPearupyounx BemecTs. VccnenoBanne 3aBUCHMOCTH CKOPOCTH
peaknuu oT KoHIeHTpauu. OnpeneneHne KOHCTaHThl CKOPOCTH PEaKINH rpapuIecKum
METOJIOM.

2. JlaboparopHas padora «Onpeaenenne 3aBUCUMOCTH CKOPOCTH peaKIuu
0T TeMmepaTypbb». VccieqoBanre 3aBUCUMOCTH CKOPOCTH PEAKIIMA OT TEMITEPaTypPHI.
Pacuer sHeprun aKTUBAIIMN PEAKITNH.

Pemmenne mpakTHKO-OPHEHTUPOBAHHBIX 33IaHUH Ha aHAMH3 (PaKTOPOB, BIHSIOMINX HA
N3MEHEHHE CKOPOCTH

XIUMHUYECKON PEaKITiu.

I1-00
Ne 19-m

11-00
No4-n
QLI

OKOl,
OKO02, JIP13

Tema 5.2.
TepmoguHaMU4ecKne
3aKOHOMEPHOCTH
NPOTEKAHUA XHUMHUYECKHUX
peakuuii. PapHoBecue
XMMHYECKHX peakuuii.

Copep:xanue yueOHOr0 MaTepuaa

Teopernueckoe o0yuenmne

Kinaccudukanusi XuMu4eCKUX peakuuii: no remiosomy 3¢ dexry
(3K30TEepMUYECKHUE, IHAOTEPMUYECKHE), 10 00paTUMOCTH (00paTUMBbIE U
HeoOpaTuMble). TeroBbie 3PPEKThI XUMUUECKHUX peakiuii. TepMoxumMuueckue
ypaBHeHHs1. OOpaTUMOCTh peakiuii. XUMHYECKOe PABHOBECUE U €T0 CMEIIECHHE 1101
JIEWCTBUEM Pa3IYHBIX (PAaKTOPOB (KOHIEHTPAIIMS PEareHTOB WK MPOIYKTOB PEaKIvy,
JTaBJICHHUE, TEMIIEpaTypa) IS CO3MaHUS ONITUMAIIBHBIX YCIOBHHA MPOTEKAHHUS XUMUYECKUX
nporieccos. [lorsTre 00 3HTaNBIUN U >HTpOMU. DHEpris [ md6ca. 3akon ['ecca u
CIeICTBHUS U3 HETO. PoJb cMelIeHns: paBHOBECHS B TEXHOJIOTHIECKUX MPOIIeccax.
IIpakTHYeckoe 3aHATHE

Hpunmun Jle HlaTease. Bansinue pa3inyHbix (paKTOPOB HA U3MEHEHHE PABHOBECHUS
XHMHYECKHX PeaKiuii. 3aK0H JAeHCTBYIOINX MacC M KOHCTAaHTa XUMUIECKOTO
paBHOBecHs. PacueTsl paBHOBECHBIX KOHIICHTPALINH pearnpyroNnX BEIIECTB U
MIPOYKTOB peakiuid. Pacuers! TemoBoro 3¢ dekTa peakiuuu.

11-00
Ne20-m

I1-00
Nel3-n
Il

OKOl,
OKO02, JIP 13
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Pemenne npakTuko-opueHTUPOBAHHBIX 3a7aHUIl Ha npuMeHeHue npuHuuna Jle-lllarense
JUTSL HAXOXKJIEHU S HallpaBJICHHUs CMEIIEHUS paBHOBECUSI XUMUYECKOM peakluy U aHaTIU3
(haKTOpOB, BIUSIONINX HA CMEIIEHHE XUMUIECKOTO PaBHOBECHS.

JlaGoparopHas padora «3yyeHue BIUSIHUA PA3JIHYHBIX (PAKTOPOB HA CMeIlleHHe
XHMHMYeCKOro paBHoBecus». VccnenoBaHue BIUSHUS U3MEHEHHS KOHIIEHTPALUU
BEIIIECTB, PEAKIIMU CPEAbl U TEMIIEPATyphl HA CMEIIEHNE XUMHUECKOTO PABHOBECHS.
CpaBHEHHUE NOTyYEHHBIX PE3YJIBTATOB C TEOPETUUECKH TPOTHO3UPYEMBIMH Ha OCHOBE
npunuuna Jle [larense.

11-00
No5-n
QLT

Pa3nen 6. [lucnepcHbie cucTemMbl

Tema 6.1.

Copep:xanue yueOHOr0 MaTepuasa

JlucnepcHbie CHCTEMbI U
(pakTOpbI X YCTOHYHUBOCTH

Teopernueckoe 00yuyeHue

Jucnepcublie cucremsl. Kontonansie cucrembl. UCTHHHBIE pacTBOPBI.
PactBopenue kak (pusnko-xumudeckuii mporecc. PactBopsl. CiocoOb! TPUTOTOBIICHUS
pactBopoB. PacTBoprMocTs. MaccoBast oJist pacTBOpeHHOTo BeriecTsa. [IpenensHo
JIOITYCTUMbIE KOHIIEHTPALMH U MX WCIIOJIb30BaHUE B OLIEHKE KOJIOTHYECKOM
0e301acHOCTH.

Knaccudukanus qucnepcHsIx cucteM 1o coctaBy. CTpoeHue U pakTopbl YCTOHYNBOCTH
JIICTIEPCHBIX cucTeM. Pacrio3HaBaHNE HCTUHHBIX PacCTBOPOB, KOJJIOUIHBIX PACTBOPOB U
rpyboauciepcHsIx cucteM. CTpoeHre MHLEIUTBI. PaccenBanme cBeTa py MPOXOKICHUH
CBETOBOTO ITy4YKa Yepe3 ONTHIECKA HEOTHOPOoAHYIo cpeny (3ddexra Turmans).
IIpakTHyeckoe 3aHATHE

Peunrenne 3a7a4 Ha MPUTOTOBJIEHNE PACTBOPOB.

Pemmenne mpakTHKO-OPHUEHTHPOBAHHBIX PACUETHBIX 3aJJaHUH Ha AUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMbIE B OBITOBOI M IPON3BOJICTBEHHON AEATEIHHOCTH YEIOBEKa, C O3UINHA
9KOJIOTHYECKOH O€30MaCHOCTH MOCIIEICTBUI W TPAMOTHBIX PEIEHUH TpooIieM,
CBSI3aHHBIX C XUMHUEH.

1-00
Ne 21-m

11-00
Nel4-n
QI

OKO1,
OK02,
OK 07,
JIP 13

Tema 6.2.

Coaep:xkanue yueOHOro Marepuajia

HccaenoBanue cBOMCTB
AUCHEPCHBIX CHCTEM JJIs1 UX
HIeHTH(PUKATNH

JlaboparopHasi padora «IIpurorosieHue pacTBopoBy».

[IpuroToBieHne pacTBOPOB 3aJaHHON (MOJISIPHOI) KOHIIEHTpaUuu (¢ IPaKkTHKO-
OpPHEHTHPOBAaHHBIMHU BOIIPOCAMU), OIIPE/IEIICHUE CPEIbI BOAHBIX PACTBOPOB.
JlaboparopHasi padora «McciienoBanne IUCNepCHBIX CHCTEM».

IIpuroroBieHue 1 N3y4eHUEe CBOMCTB JUCIEPCHBIX CUCTEM Pa3HBIX BUJOB: CyCIICH3MH,
SMYJIBCHH, KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOMCTB HCTUHHBIX M KOJIJIOMTHBIX
PacTBOPOB, BEIBICHUE OCHOBHBIX PA3IHYNNA MEXIYy HUMHU.

11-00
NoG-n
QLT

11-00
Ne7-n
QLT

OKOl,
OKO02,
JIP13

Paznen 7. KauecTBeHHbIE peaKIIuu 00HAPY KeHUS HEOPTraHNYECKUX U OPraHuYeCcKHX BellecTB

10

Tema 7.1. O6Hapy:xkenune

Copep:xanue y4edOHOT0 MaTepuaia

HCOPraHu4Ye¢CKUX KaTUOHOB U

IIpakTHuyeckoe 3aHsITHE

11-00

OKO1,
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AHUOHOB

KauecTBeHHbIe XUMHYeECKHE PeaKIHH, XapaKTepHbIe /15l 00HAPYKeHUsI
HEOPraHWYeCKHX BellecTB (KaTHOHOB U

annoHoB). CocTaBieHre YpaBHEHUH peaKkIiy 0OHapyeHus! kKaTnoHoB [-VI rpymm u
AQHHOHOB, B T.Y. B

MOJIEKYJISIPHOW U HOHHOH popmax.

Peakniun oOHapy>KeHHUsI HEOPTaHUUECKUX BEIIECTB B pealIbHBIX 00BEKTaX OKpYXKaromen
Cpenpbl.

JlaGoparopHasi padoTa Ha BbIOOP:

1. JIabopaTopHasi padoTa KAHAINTHYECKHE peakuuu KaTHOHOB I-VI rpynm».
[IpoBeneHNe Ka4eCTBEHHBIX PEAKIU, UCTIOIb3YEMBbIX I OOHAPY>KEHHS KaTHOHOB |
Tpymnms! (Kauus, HaTpuUs,

MarHus, aMMoHus), Il rpymnmsl Ha npumepe 6apusi, I rpymnnsl - cBuna, [V rpymnisr -
amoMunus, V rpymisi - xene3a (11 u 1), VI rpynnst - Hukens. Onucanue HaOm01aeMbIX
SIBJICHUI U COCTaBJICHNE XUMUYECKUX PEaKIni.

2. JIaGopaTopHas pa6oTa «AHATMTHYECKHE PeAKIIUA AHUOHOB.

[poBenenne KaueCTBEHHBIX peaKIni, CTIONb3yeMBIX sl OOHAPYKEHUSI aHUOHOB:
kapOoHara, ¢ocdara, cynbdara, cynshuna, HUTpaTa, xuopuaa u ap. Onucanue
Ha0JII01aeMBIX SIBIEHHH U COCTaBIECHHE XUMHUYECKUX PEaKIHi.

Nel5-n

I1-00
8-1
QI

OKO02,
JIP 13

Tema 7.2.

OoOHapy:KeHHe OPraHUYeCcKUuX
BellleCTB OTAeJbHBIX KJIACCOB
¢ HCIOJIb30BAHUEM
Ka4eCTBEHHBIX peakuu i

Copep:xanue yuedOHOro MaTepuaia

IIpakTHYeckoe 3aHATHE

KauecTBennble XuMHUYecKHe peaKIuM, XapaKTepPHbIE J1J151 00HAPYKEHHUSI OTAeTbHBIX
KJIACCOB OPraHMYecKHUX COeTUHEeHMIi: (EeHOIOB, aJbACTUI0B, KpaxMmana, yKCYCHON
KHCJIOTBI, aMHHOKHUCIIOT H JIp.

Jlenarypanus O€KOB IIpH HArpeBaHHUH, IIBETHBIE PEAKINN OCIKOB.

CocraBneHre Ka4eCTBEHHBIX PEAKIINA OOHAPYKEHHUSI OPTraHMYECKUX COSTMHEHUH
OTJETHHBIX KJIACCOB.

JlaGoparopHas padora Ha BbIOGOP:

1. JIabopaTopHasi padora «KauyecTBeHHbIE peaKIMH HA OT/AeJbHbIe KJIAcChl
OpraHuYecKHX BemecTB». [[poBeeHIe KaUeCTBEHHBIX PEaKINi, NCTIONb3YyEeMbIX IS
0oOHapy>KeHHUs! OPraHMUECKUX BELIECTB PA3IMYHBIX KI1ACCOB: (PEHONIOB, aJIbAETHIOB,
Kpaxmajia, yKCYCHOH KHCIIOTBI, aMHHOKHUCIIOT, OeKoB  Jp. Onrcanue HaOJItoaeMbIX
SIBJICHUH U COCTaBJICHNE XUMUYECKUX PEaKINI H/HUITN CXEM.

2. JIaGopaTopHas pa6oTa «KayecTBeHHbIIl aHAIU3 OPraHUYeCKUX COeIMHEHU Mo
(pyHKUIHOHAIBLHBIM rpynnamy. [IpoBeneHne KaueCTBEHHBIX PEaKIiil, HCIIOIb3yeMBIX
JUTSL pAaCIIO3HABAHUSI OPTAHUYECKHX BEIIECTB OTACIBHBIX KJIACCOB MO (PYHKIIMOHAILHBIM
TpyImaM: Ha IpUMepe aMIHOKHUCIIOT U KapOOHOBBIX KHUCIIOT, CHHUPTOB U (PEHOJIOB,
aNpJIeTHI0B U KeTOHOB. Onncanne HaOIF0JaeMbIX SIBJICHHH U COCTaBICHHE XUMUIECKUX
PEaKIHii W/UIHA CXEM.

11-00
Nel6-n

1-00
NeQ-z
oIl

OKOl,
OKO02,
JIP 13

KonTtpoJabHnas padora

CKOpOCTb XUMHYeCKOoii Pe€aKIMU U XUMHUYIECKOE€ PaAaBHOBECHUE.
I[ncnepcm,le CUCTEMbI.
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IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COlep:KaHue (Coep KaHue MPUKJIATHOTO MOTYJIA) 42 yaca
Pa3nen 8. Xumus B ObITY M IPOU3BOICTBEHHOM 1eSITEJIbHOCTH YeJI0BeKa 6
Tema 8.1. Xumusi B ObITY U Coaepixanue yue0HOIo MaTepuaJa 6
NPOU3BOACTBEHHOM IIpakTuyeckoe 3aHsATHE 2 11-00 OK 01, OK 2
eATEJILHOCTH Ye/I0BeKA JKog0rnyeckasi 60e30mMacHOCTh MOCAEACTBHIH 6]>ITOB(1H U NMPOU3BOACTBEHHOM Nel7-n 02, OK 04,
HesiTeJIbHOCTH YeI0BeKa, CBSI3aHHAs ¢ MepepadoTKOil BellecTB; MOKCK U aHAITN3 QI OK 07
XUMUYeCKOW HH(OpMaIMK 13 Pa3IUUHbIX HCTOYHUKOB (HayuHas U ydyeOHO-HayuHas >
JUTEpaTypa, CpelcTBa MaccoBoi HH(opManuu, ceth IHTEpHET U Apyrue). 1K 1.2, 2
IpakTHyecKoe 3aHATHE 2 JIP10
Keiicol (¢ yderom Oyayuieii mpogeccHOHANBHOM JeATeIbHOCTH) HA AHAIIN3 11-00
MH(OPMAIMHU O TIPOM3BOACTBEHHOH JIEITEILHOCTH YEJIOBEKa, CBSI3aHHOW C IepepadoTKON Ne[8-n
U TIOJTy9Y€HHEM BEUIECTB, a TAKXKE C IKOJIOTNIECKOH 0€30MacHOCTHIO. @Il
IIpakTuyeckoe 3aHATHE
3ammura keiica: IIpencrasiienne pe3yIbTaTOB pemeHus! KeiicoB (BHICTYIUICHHE C 2 11-00 2
TIpe3eHTaIHeH ) Ne]9-n
@Il
Pa3nen 9.1. UccaeqoBanue H XMMUYECKHi aHAIH3 00HeKTOB OGHochepnl 36
Tema 9.1.1. Coaep:xkanue yueOHOro MaTepuasia 8
OCHOBBI J1200PATOPHOIH JlabopatopHasi padora «OCHOBBI J1a00PATOPHOI NPAKTHKM. 2 11-00 OK 01, 2
IPAKTHKH B ﬁagopaTopHaﬂ chyﬂa u XI/IMI/I‘I’;CKI/IG pe%KTHBLI. OcHOBHBIE JIa60paTngLI? onepam/m.) /\;%)I-;z K 1.2,
aboparopHoe obopynoBanne. TexHHKa 0€30IIaCHOCTH 1 TIpaBHiIa paboTHI (TIOBECHNS) B
npogeccHOHATbHBIX patop Py P P JIP10
nmabopaTopuu.
Jaboparopusx [pakTHYecKoe 3aHsATHE 2 11-00 2
BbinoJsiHeHHe THIOBBIX PacYeTOB M0 TEMATHKE IKCIePHMEHTa (BBIX0 IPOAYKTa Ne20-n
peaknuy, Macca HaBeCKH, 00beM PaCTBOPUTEIIS). QI
IIpakTHYeckoe 3aHATHE 2 11-00
O0paboTka NaHHBIX, AHAJIN3 1 OLIEHKA UX JO0CTOBEPHOCTH (BBIUMCICHUE CPEITHETO Ne21-n 2
3HAYEHHMS IKCIIEPUMEHTAIBHBIX TAHHBIX, TIOTPEIIHOCTH). QI
IIpakTuyeckoe 3aHATHE
Ipencrapienue pe3yJbTaTOB IKCIEPUMEHTA B pa3TnuHoii popme (tabiuia, rpaduk, 2 1-00
OTYET, TOKJIAI, IPE3CHTAIIHS). Ne22-n 2
oIl
Tema 9.1.2. Coaep:xkanue yueOHOr0 MaTepuasia 6
XuMHYECKHH aHATU3 POD Teopernueckoe obyuenue 2 I-00 | OK 01, OK 1
BOJIBI Kaaccudukauus npod BoabI Mo BIJLY M HA3HAYEHHUIO, HCXO/IS1 M3 ee XHMHECKOTo No-22m 02, OK 07,
cocraBa. OpraHoJyienTHYECKHEe CBOMCTBA (3arax, MPO3pavyHOCTh, [IBETHOCTh, MYTHOCTb ) K 12. JIP
]

BOJIBI. KucnorHocTh 1 ICJIOYHOCTH BOJBI. pH Cp€abl U METOABI €€ OIIPEACIICHU.
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JKectkocTh Bosibl M MeTOABI ee omnpezeeHus. CyHOCT METOa TUTPOBaHHS. Bub
KECTKOCTH BOABI (BpeMeHHasi ¥ IocTosiHHAs ). JKeCTKOCTh BOZBI KaKk MPUYHMHA BhINTaICHHS
0Ca/IKOB MJIH 00pa30BaHMs COJICOTIOKEHNH, UMEIOLITNX MECTO B OBITY M Ha
MIPOM3BOJICTBE.

Cocrag coJield, BEI3BIBAIOIINX )KECTKOCTh BOJ/IbI. XMMHUYECKHE TPOIECChI, YCTPAHSIOIINE
KECTKOCTb BOJIbl. Y PaBHEHUsI XUMUYECKUX PEaKIUH, MILUTIOCTPUPYIOIIUX POLIECCHI,
HPOUCXOJISIINE MTPU YCTPAHEHUH KECTKOCTH. Y CTpaHeHHE BPEMEHHOW )KECTKOCTH
OBITOBBIMHU U XUMHUYECKUMU criocobaMu. CriocoObl yCTpaHEHHs! IOCTOSIHHOM JKECTKOCTH.
IIpakTHyeckoe 3aHATHE

Cnoco0bI BbIpakeHHsI KOHIEHTPALUH PACTBOPOB: MaccoBast JI0JIsi PACTBOPEHHOTO
BEILlECTBA, MOJISIPHAsl 1 MOJISUIbHAsL KOHIIEHTpauuu. Tutp pactBopa. Pemenue mpakTuko-
OPHEHTUPOBAHHBIX TEOPETUUYECKUX 33/laHUI Ha pacyeT KOHIEHTPALUi 3arpsA3HSIOIINX
BEIIIECTB M UX CPaBHEHHE C MPeeNbHO N0MycTUMBbIMU KoHIeHTparusamu (I1/1K).
JlaGopaTtopHasi padoTa Ha BbIOOP:

1. JIabopaTopHasi padoTa «O4ncTKA BOABI OT 3arpsA3HEHMID).

Hcnonp3oBanne METOI0B (DPMITBTPOBAHUS U aJJICOPOLIMH ISl OT/IENICHNUS 3arpsi3HEHNH B
uccienyeMoit mpooe

BOJIbI. BEIOOp MeTOa OUMCTKH B 3aBUCMOCTH OT BU/Ia 3arpsizHeHus. CpaBHEHHE

3¢ GEKTUBHOCTH Pa3IUIHBIX

METOJIOB OYHMCTKH BOJIBI B Pa3HBIX YCIOBHUSX (B J1a0OpaTOpUH, B TOMAIIHUX U TIOJIEBBIX
YCIIOBHSX).

2. JIaGopaTopHas padora «Onpenenenne pH BoabI 1 ee KHCTOTHOCTHY.
Onpenenenne pH cpensl ¢ MOMOIIBI0 YHUBEpCAIbHOTO UHMKaTopa. Mcnonb3oBanne
TUTPOBAHMS JJIsI OTIpeieIeHus KHciIoTHOCTH. Onpenenenue o0meil KUCIOTHOCTH BOIbI,
pacuer CBOOOJHON KHUCIIOTHOCTH.

Onpenenenune oOuieit 1 cBoOoIHOI mienoyHocTH. CocTaBjeHUe ypaBHEHUH peakiunii,
MPOTEKAFOIIUX TIPH OIIPEAETIEHHH KUCIOTHOCTH/ IETOYHOCTH PO0 BOABL. Y CTaHOBJICHUE
CIOCOOO0B UCIIOJIb30BAHUSI UCCIIEJOBAHHBIX NTPOO BOJBI B dKU3HEACSITENBHOCTH YEI0BEKa,
Ha OCHOBE IOJIy4EHHbIX IaHHBIX O COCTABE.

3. JIabopaTopHas padota «OnpeneneHne xKecTKOCTH BOIbI U CIIOCOOBI ee
YCTpPaHEHHUS».

CriocoObl ycTpaHEeHHs BceX BHJIOB )KECTKOCTH B 3aBUCHMOCTH OT COCTaBa CoJIel
JKECTKOCTH. Pelienne skcrniepruMeHTanbHOM 3aja4M Ha BBISIBJICHUE BPEMEHHOU U
MTOCTOSTHHOM KeCTKOCTH BOABI. OIeHKa BEPOSITHOCTH YCTPAHEHHUS BCEX BUIOB KECTKOCTH
B JIOMAIIHUX yCIIOBHSIX.

11-00
Ne23-n
Il

1-00
Nell-n
QI

10

Tema 9.1.3.
XumMHn4yeckuii KOHTPOJIb
Ka4yecTBa NPOAYKTOB
NMUTaAaHUuA

Copep:xanue yuedOHOro MaTepuaia

Teopernueckoe o0y4enmne

KauecTBeHHbIH XMMHYeCKHMIi COCTaB NMPOAYKTOB NUTaHus. BelecTsa,
¢anscnpunmpyrone NpoIyKThl TUTAaHUS, U BEIIECTBA, 3arpA3HIIOIINE TPOTYKTHI
nutanus. OnpeneneHye 3arps3HA0MNX XUMIUECKUX BEIIECTB B MPOAYKTAX MHUTAHNUS,
OTIpeieTICHUE BEIIECTB, HE 3asBICHHBIX B COCTaBE MMPOAYKTOB ITUTAHNUS.

11-00
Ne23-m

OK 01, OK
02, OK 07,
K 1.2,
JIP 9
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IIpakTHyeckoe 3aHATHE

OpraHnyeckue ¥ HeOpraHUYecKHe BelecTBa, BXOAsIHe B COCTAB MPOAYKTOB
nuranus. OnpeneneHue cocraBa 0110/ Ha COIEPIKaHUEe MaKpO U MUKPO3JIEMEHTOB.
W3yueHue npeioxkeHHbIX penoaBareseM Omo/ Ha IpeMeT XUMHYIECKOT0 COCTaBa,
onpeneneHue ojaeld 0T CyTOYHONH HOPMBI Makpo U MHUKPO3JIEMEHTOB B

yKa3aHHOM Oirtozie. Perienue npakTHKO-OpHEeHTUPOBAHHBIX 3a/a4 [0 KyJIHHApHOU
TEMATUKE PA3JIMYHBIX THUIIOB.

JlaGoparopHasi padoTa Ha BbIOOP:

1. JIaboparopHas padora «O0HapyxeHHe HUTPATOB B MPOAYKTAX MUTAHUD).
HccnenoBanre MaTepyuaioB MOITYKOJIMYECTBEHHBIM METO/IOM OIPEACIEHHS HUTPATOB C
UCIIOJIb30BAHUEM

mudeHmIaMruHa (KOPHEIIOABI OBOIIEH, TNCThS M KOYEPhDKKA KaIlyCThl, INIOAb! (GPYKTOB).

AHanmu3 ypoBHS

3arpsi3HEHUs] HUTpaTaMy M0 MHTEHCUBHOCTH OKPALIMBAHUS POJAYKTOB PEAKIIUHU.

2. JIabopaTopHas padora «McciienoBanne NPoAyKTOB MUTAHUSA HA HAJTHYHE
YIJI€BOAOBY.

HUccnenoBanre MONOYHBIX MPOAYKTOB Ha HaIMUKE Kpaxmana. MccnenoBanue NpoIyKToB
Ha HaJIM4YHUe IIIIOKO3HI.

11-00
Ne24-n
Il

11-00
Nel2-n
Il

Tema 9.1.4.
XuMu4ecKkuii aHaaus npood
BO/IbI

Copep:xanue yuedOHOro MaTepuaia

Teopernueckoe o0y4enmne

Knaccnpukanusi mnous no BUAy U Ha3HAYEHHUIO, HCXO/IsI H3 XHMHUYECKOT0 COCTaBAa.
Wnentndukanus mpoObl MOYBHI 110 €€ XMMUYECKOMY COCTaBY, OITMCAHUE BO3MOKHOCTEH
ee mpuMeHeHns. TpeboBaHMs K Ka4eCTBY ITOYBBI PA3IMYHOTO HasHaueHHs. OnncaHue
0COOEHHOCTEH MCIOIBb30BaHNUS ITOYB B 3aBUCHMOCTH OT THIIOB, CIIOCOOB! YITyqIIICHHUS
Ka4ecTBa IT0YB B 3aBUCHMOCTH OT Ha3HAUEHHSL.

O06macTy UCIOIB30BAHNS OPTAaHWYECKUX YIOOPEHNH B 3aBUCHMOCTH OT KaU€CTBEHHOTO
cocraBa. Onmcanye opraHMYecKuX yI00peHNH U NX MPIMEHEHHE B 3aBUCHIMOCTH OT
COCTaBa MOYBHI M €€ Pa3HOBUIHOCTH.

IIpakTHyeckoe 3aHATHE

O0n1acTu Ha3HaYeHNs (MPUMEHEHHs) NOYBbI, HCXOAS U3 KA4eCTBEHHOI0 H
KOJINYeCTBEHHOT0 COCTaBa. AHAIN3 HOPMaTUBHON JIOKYMEHTAIUH.

Poine HeOpraHn4YecKuX BeUIecTB B KaUeCTBE MUHEPAIBHBIX YIOOPEHNH, yyqIIHTENeH
nouBsl. COCTaB MUHEPAJIbHBIX YJOOPEHUH 1 MX MPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa
MIOYBHI ¥ €€ Pa3HOBUAHOCTU. B3anMOCBs3b cocTaBa ynoOpeHHi U X BIHUSHHSA HA
BEreTaTUBHBIE CBOKMCTBA U TUIOAOHOIIEHUE PACTEHUI.

JlabopaTtopHasi pabora Ha BbIOOp:

1. JlabopaTtopHasi padoTra «O0HAPYKeHHe HEOPTaHWUYECKHX ITPHMeceid B MPodax».
[puroroBieHue MpoOBI TOYBBI AJISI HCCIAECIOBAHNS KUCIOTHOCTH/IIEIIOYHOCTH,
HeopraHm4YecKux 3arps3Hernit. OOHapyKeHIe XJIOPU/I- U CYIb(aT-HOHOB B IIPode
mouBkl. COCTaBJICHNE YPaBHEHUHN peakiiuii oOHapy KeHUsI.

CpaBHEHHE MTOJTyIEHHbIX ITOKA3aTeNIeil ¢ HOpPMATUBHBIMH (CIIPABOYHBIMH ) 3HAYCHHUSMH.

11-00
Ne24-m

11-00
Ne25-n
QIIIl

1-00
Nel3-n
Il

OK 01, OK
02, OK 07,
[IK 1.2,

JIP 10
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2. JIaGopaTopHas pa6ota «Onpeaesenne pH BoaHOIi BHITSAKKH NMO4YBbI, €€
KHCJIOTHOCTH H LIEJTOYHOCTHY.

HccnenoBanue BOJHBIX BRITSDKEK 00pa3IlOB TOTOBBIX MMOYBEHHBIX CMecel (I pa3HbBIX
TUMNOB pacteHui). Onpenenenue pH MoyuBbI ¢ UCTIONB30BAaHUEM UHIUKATOPOB. OlleHKa
THUIIOB ITOYB B TMPEICTABICHHBIX 00pa3iax (CHILHOKHUCIIAsI, KHCiast, CIa00KUCIIas,
HeWTpabHasi, IeI0YHas).

Tema 9.1.5. Conep:xaHue y4eOGHOT0 MaTepuaJia 10

HccaenoBanue 00LeKTOB Teopernueckoe o0yuenne 2 l1-00 | OK 01, OK

onocdepsb Y4edHo-uCCIe10BATENbCKUI MPOEKT B 00J1ACTH UCCIEI0BAHUA 00HEKTOB No25-m 02, OK 04,
ouocdepnr. O630p TeM y4eOHO-UCCIIEAOBATELCKUX MPOEKTOB. AJITOPUTM BBITIOJTHEHHUS
npoekrta. OnpeeneHue mpoodIeMbl UCCIIEA0BaHksI. METOIbI MOUCKA, aHAIN3a U OK 07,
00paboTkH HHGOPMAIIHA O TIPOCKTE B Pa3THMYHBIX HCTOYHUKAX. 2 11-00 1K 1.2,
IpaKTHyecKoe 3aHsATHE Ne26-n | JIP 10

OO0ocHOBaHMe AKTYAJILHOCTH BHIOPaHHOI TeMbl. BrisiBieHHEe IP00J1eMbl QI
ucciaenoBanus. Beioop 00beKTOB 1 MeTOI0B HccienoBanus. IlocTaHoBKa meneit u 3agad
uccienoBanus. OnpenesneHne MpoayKTa UCClleI0BaHusl.

OmnpeneneHne 3TaroB U COCTABIICHNE ITaHA UCCIICIOBAHMS. 1-00
JlaGoparopuasi padoTa 2 Neld-n
«HcciienoBanme NpeaioKeHHOro 00beKTa HA KHCJIOTHOCTD, €JI0YHOCTb, QI
XHMHMYECKHi COCTaBy» (3arpsS3HUTENHN, MaKpO- M MUKpO3JIeMeHTH). O6paboTka 1-00
PE3yThTaTOB UCCIICIOBAHMUS. Nol5-n
JlaboparopHuas padora QI
«OneHka Ka4yecTBa UCCJIETyeMOro 00beKTa, HCXO0/sl U3 Pe3yJbTATOB XMMUYECKOT0 2
aHaJIn3ay. 11-00
IIpakTHyeckoe 3aHATHE No27-n
3ammura npoekra: [Ipeacrasienne pe3yIbTaTOB BbINOJHEHUS y4eOHO- 2 QIIl
HCCJIe10BATEIbCKUX MPOEKTOB (BHICTYIUICHHE C TIPE3CHTALIUEH).

IIpomeskyTOYHast aTTecTAlMA N0 JUCHHUILINHE (IK3AMEH) 6

Hroro 3a |l cemecTp TeopeTnueckue 3auaTus 14 yacos, npaktudeckue 3ansatus 30 yacoB, 1a6opaTopHbie padoThl 24 yaca, KOHTPOJIbHas padoTa — 2
yaca, 3K3aMeH 6 4acoB- Bcero 76 4acos.

Bcero | 144u | T 50, IT. 84, 5.6, 0\32, K\p 2
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3. YcioBus peajn3anuy NporpaMmmbl 06111e00pa3oBaTe1bHO THCIHIIIHMHbI

3.1 TpeGoBanusi K MaTePUATbHO-TEXHUYECKOMY O0ecredeHnI0
Jns peanuzald TpOrpaMMbl JUCHUIIIMHBL JIOJDKHBI OBITh TPEIYCMOTPEHBI  CIEAYIOIINE
CrenralbHbIe TOMEIIEHUS: Y4eOHbII KaOMHET XUMUU U/UIH y4eOHOH XUMHUYECKOH J1JabopaTopHH.
ObopynoBanne yuyeOHOro kabuHeTa (HariIsggHbIe MOCOOMs): HAOOPHI MIAPOCTEPKHEBBIX MOEINEH
MOJIEKYJI, MOJIEJIU KPUCTAIUIMYECKUX PEIIETOK, KOJJIEKIUU MPOCThIX U CIOXKHBIX BELIECTB W/WIH
KOJIJIEKIIUU TTOJIMMEPOB; KOJIJIEKIUS TOPHBIX MOPOJ] U MUHEpaJIoB, Tabauia MeHnaeneeBa, yueOHbIe
¢bmibMBbI, U ppoBBIE 00pa30BaTENbHBIE PECYPCHI.
Texnudeckne cpencrBa OOYyYEHHS: KOMIBIOTED C YCTPOWCTBAMH BOCIPOM3BEICHUS 3BYKa,
NPUHTEP, MYJIbTUMEIUA-IPOCKTOP C SKPaHOM, MYJIbTUMEAMiITHAs J1OCKA, yKa3Ka-pe3eHTep s
IIPE3EHTAlUM.
O6opynoBanue JlabopaTopur U paboOdYMX MECT JJaOOpaTOPHHU: MEH3YPKH, MHUIETKH -KaleIbHHIIBI,
TEPMOMETPbI, MUKPOCKOI, JIYIbl, IPEIMETHbIC U MOKPOBHBIC CTEKJIA, MJIAHIICTH AJIs KareIbHBIX
peakuuii, ¢puIbTpoBasNbHAs Oymara, MPOMBIBAJIKH, CTEKJISSHHbIE MPOOMPKH, PE3UHOBBIE MPOOKH,
dbonapuxu, HaOOp peaKTUBOB, CTEKJITHHBIE MMAJIOUKH, IITATUBBI JUIsl TPOOHPOK; MEPHBIE ITUITUHIPHI,
BOPOHKH CTEKJISIHHbIE, BOPOHKH JeUTeabHble IunHapuueckue (50-100 mut), CTYIKH C IECTUKOM,
dapdopoBble yalIKK, MNHHLETH, (QUILTPbI OyMa)kHble, BaTa, MapJisi, 4YacoBble CTEKJa,
AIIEKTPOILIUTKH, JTJAOOPATOPHBIE IITATUBBI, CHUPTOBBIE TOPENIKU, CIUYKHU, IPUOODP IS MOITYIESHUS
ra3oB (MiaM MpPOOMpPKA C Ta300TBOJAHOW TPYOKOH), AepykaTenu s MPOOUPOK, CKISIHKU IS
XpaHEHUs PEaKTHBOB, Pa3AaTOYHBIC JIOTKH, XUMHUUYeckue cTakanbl (50, 100 u 200 mui); mmartenw;
MUHIIETHI, TUTEJbHBIC IIMIIBI, CEKYHIOMEpHI (TaiiMephl), MepHble mpooupku (Ha 10-20 mu) u
MepHbie KouObI (25, 50, 100 u 200 M), BoasiHast OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIE MAJOUYKH;
KOHHUYecKue KoJ0bl 11t TuTpoBanus (50 u 100 mir); MHAUKAaTOPHBIE TOJIOCKU JJIs onpenenenus pH
Y CTaHJapTHAs UHAMKATOpHAs IIKaJia; YyHUBEpCaJbHbIH UHAMKATOp; nuneTku Ha 1, 10, 50 mu (wiu
no3atopel Ha 1, 5 1 10 mut), OropeTku JJi TUTPOBaHMS, MeaUIMHCKUE mnpuibl Ha 100-150 Mo,
1abopaTOpHBIC W/WJIM aHAIMTHYECKUE Bechl, pH-MeTphl, CymmapHbIN mKad, U ap. 1abopaTopHOE
obopyaoBaHUeE.

3.2 IleyaTHble U3IaHUSA MO peaau3anuu 001eodpa3oBaTeIbHOI

AUCUUILTHHBI

OcHOBHbIE eYATHBIE U3TAHHSA

Kypun A.A. Xumust 10-11 xnaccel: yaeOHHK a1 0011e00pa3oBaTenbHbIX oprann3anuii. bazoBbrit
ypoBenb./A.A. Kypun.-M.: I[Ipocsemenue, 2019.-175¢.- (Cdepsr).

JlomoJIHUTeIbHbIe HCTOYHUKHU

Xumus: yueOHuk/A.B. babkos, T.H. bapa6anoa, B.A. IlonkoB-M..I'DOTAP-Menua, 2019.-
352c¢.-Pexxum poctyna: http://www.studentlibrary.ru

MaprteiHOBa.-2-¢ u31., ucn. M mom.-M.:FOpaiit, 2019.-368c.-(IIpodeccnonansHoe oOpa3zoBaHue).-
Pexxum moctyma: http://wwwi/biblio-online.ru

HNuTepHeT-pecypenbl

1. hvsh.ru — XXypnan «Xumust B mkosey.

2. https://postnauka.ru/themes/chemistry — nekuunu mo XuMuu Ha caite

[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-nomyisipHbIid MPOEKT «JIEMEHThI O0JIbIION HayKu» ((pHu3nKa, XUuMus,
MaTeMaTHKa, aCTPOHOMHUS, HAYKH O )KM3HH, HayKu o 3emiie). HoBocTn Hayku, KHUTH,
HAy4YHO-TIONYJISIPHBIE CTAThH, JIEKIIUH, SHLIUKIIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit Hay4yHO-nTONyJIsIpHOrO XypHana «[lorennnam». Xypran nznaércsa ¢ 2005 r., ¢
2011 r. — pazgen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay4HO-TIONYJIAPHOr0 XypHaua « XuMus U xku3Hb». XKypHan usnaércsa ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITas 3JIeKTpOHHAsA 6MOIMOTEeKa XUMHUYecKoro noprana «Chemnet», conepxut



yueOHbIe U MH(POPMALIMOHHBIE MaTEpHabl JAJIs MIKOJbHUKOB U yuuTeneil. B Helt MoxxHO
HaWTH y4eOHMKU 110 OOIIEeH U HeOpraHM4eCKON XUMMUU, OPraHu4eCKOH XUMUH,
MyJIbTUMEIAMATEPUAIbl, & TAKKE 3a1a4l XUMUYECKUX OJMMIINA]] C PELICHUSAMH,
3aJ]a4¥ BCTYMUTEIbHBIX K3aMEHOB JJIsI aOUTYpUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarmonnsie MaTepraibl 00 onmuMnuaaax: MoCKOBCKOM IOPOICKOH,
Bcepoccuiickoi, Menneneesckoil, MexaynapogHoi. [IpuBenensl 3agaun
TEOPETUUECKUX U SKCIIEPUMEHTAJILHBIX TYPOB, OJPOOHBIE PEIICHHUS, CIIUCKU U
doTorpaduu modeanuTENeH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema IuCTaHIIMOHHOIO 00YYEHHMsI, HAIIPAaBJIEHHAs B IIEPBYIO OUYEpEND Ha
MOJArOTOBKY K OJIMMIIMAJIaM BCEX YPOBHEH — OT MIKOJIbHBIX 10 MexayHapoaHoi. CallT
COJEP>KUT OIPOMHOE KOJIMYECTBO 3a/1a4, CIPYNIIMPOBAHHBIX KaK 10 TEMaM, TaK U IO
onmuMmnuaaaM. I1o BceM OCHOBHBIM pazjieniaM XMMHUH MPUBEAEH TEOPETUUECKUI
MaTepual U pa3o0paHbl PeLICHHs TUITOBBIX 3aa4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[TopTan no HaHoTexHOJOrUsAM. OCHOBHAs 11€7Ib — Pa3BUTHE 00pa30BaHuUs B 00JIACTH
HAHOTEXHOJIOTMH U OJArOTOBKA K MHTEPHET-0JIMMIINAJE 10 HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxunas cnpaBouHas nHGopMaIus 0 XUMHYECKHUX 3JIEMEHTaX U UX CBOMCTBax (Ha
AHTJIMICKOM S3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PyCCKOSA3BIYHBIN CAUT O CBOMCTBAX XUMHYECKUX JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

HexoMMepueckuii cCaiT OHJIaH-00pa30BaHUsl, COICPKUT MHOTO HHTEPECHBIX
00pa30BaTENbHBIX KYPCOB M BHJICOJICKIIUH JIJIs INKOJIBHUKOB, CTYJICHTOB U YUHTEJICH.
EcTh HECKOIBKO KypCOB 110 XUMHHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblil aBTOPUTETHBII B MUpE XUMUU
MH(GOPMAIIMOHHBIM HHTEpPHET-pecypc (CalT MJIATHBIN).

13. http://www.organic-chemistry.org/

ITopTan mo opraHMYeCKON XMMHUH HAa AHTJIUHCKOM SI3BIKE.

14. http://www.xumuk.ru

CaiiT 0 XUMHUHU: KJIaCCHYECKHE YUEOHUKH, CIIPAaBOUYHUKH, SHIIUKIIONEANH, TOUCK
OpPraHNYEeCKUX U HEOPraHMYECKUX PEAKIIMil, COCTABJIEHUE YPAaBHEHHI peaKIui.

15. http://orgchemlab.com/

Caiit, noCBALIEHHBIN IPAKTUYECKONW paboTe B JabopaTopuu



4 KoHTPOJIb U OlleHKA Pe3yJ1bTaTOB 0CBOEHUS
001eo0pa3oBaTeIbHOM TUCHHILIUHBI

KoHTporns u olleHKa pe3yJbTaTOB OCBOCHHS 0O0IIe00pa3oBaTENbHON AUCIUTUTMHBI
PacKpBIBAIOTCS Yepe3 AUCUUIIIMHAPHBIC Pe3yIbTaThl, HANIPABICHHbIE HA (OPMHUPOBAHUE OOLINX U
npoheCCHOHATBHBIX KOMIETEHIIN, INYHOCTHBIX PE3YJIbTATOB IO pa3jiesiaM U TeMaM COACP KaHHS

yueOHOro MaTepuala.

Oo6mas/ Pa3zgen/rema THunbl OEHOYHBIX MEPONPUATHI
npogeccuoHaIbLHAsA
KOMTIETEeHIIHs,
JIMYHOCTHBII
pe3yJbTaT
Paznen 1. OcHOBBI CTpoeHUS
BEIIECTBA
OK 01, JIP 5 1.1.Crpoenne aromMoB 1. Tecr «Crpoenne aToOMOB XAUMAYIECKUX

XUMHUYECKUX BJIEMEHTOB U
nprupoja XUMHYECKON CBS3H

3JIEMCHTOB U IpHUpoOaa XUMHUYECKON CBSA3ZHY.
3aja4n Ha COCTABJIICHUE XUMUYECKUX (HhOPMYJT
JIBYXaTOMHBIX COCTUHEHUH (OKCHIOB,
CyJIb(HI0B, TUAPUIOB H T.I1.).

OK 01,0K 02, JIP 8 | 1.2.IlepuoandecKuii 3aKOH 1
tabauua [I.1. MenneneeBa

[TpakTHKO-OpUEHTUPOBAHHBIC TEOPETUUECKUE
3aJIaHMs Ha XapaKTePU3aIui0 XUMUYECKUX
3JIEMEHTOB: «MeTannuaeckue /
HeMeTalTndecKrue CBOMCTBA,
ANEKTPOOTPULIATEIILHOCTh M CPOICTBO K
AJEKTPOHY XUMUYECKUX JIEMEHTOB B
COOTBETCTBHE C UX DJICKTPOHHBIM CTPOCHUEM U
TIOJIOKEHUEM B MEPUOTUYECKON CHCTEME
xuMmudeckux anemenToB JI.M. Menaeneeray.

Pa3znen 2.

Xumuuyeckune peaKIuu

KonTtponpHas pabora «CTpoeHue BelecTsa u
XUMHUYECKUE PEAKIIUN

OKO01,JIP 5 2.1. Tumsr
XUMHYECKUX PeaKIui

1. 3ajaun Ha COCTaBJIEHUE yPaBHEHUN
peaKuuii:

- COEJIMHEHMS], 3aMEILEHUs, PA3JIOKEHHS,
00MEHa U peaKIMii ¢ y4acTHEM KOMIUIEKCHBIX
COEIMHEHUH (Ha mpumepe
I'UIPOKCOKOMIIIEKCOB aJJFOMUHUS U LINHKA);

- OKHCIIUTENIbHO- BOCCTAHOBUTEIBHBIX
peakiuii C UCMOIb30BAaHUEM METOa
AJIEKTPOHHOTO OaJlaHca;

- C y4acTHEM KOMIIJICKCHBIX COCAMHEHUI
(Ha mpuMepe ruAPOKCOKOMITIIEKCOB IIMHKA U
ATFOMUHUSA).

2. 3asayu Ha pacyeT KOJIMYECTBEHHBIX
XapaKTEPUCTUK MPOLYKTa peaKLuu
COEIMHEHHNS; MaCCOBOM HIM 00BEMHOI JOIH
BBIX0J1a IPOAYKTA PEaKLUU COCIUHEHNS OT
TEOPETHUECKU BO3MOXKHOI'0; 00BEMHBIX
OTHOILIEHUH T'a30B; KOJMYECTBEHHBIX
XapaKTEePUCTUK UCXOTHBIX BEIIECTB U
MPOAYKTOB PEaKIMK; Macchl (00beMm,




KOJIMYECTBO BEIIECTBA) IPOAYKTA PEaKIUH,
€CIIM OJIHO U3 BEIIECTB 1aHO B BUJE PACTBOPA C
OINPENEICHHON MaCCOBOM JOJIeH
PAacTBOPEHHOI'O BELECTBA.

OK 01, JIP 13

2.2.20eKTponuTuYecKas
JQUACCOLAALIMS U UOHHBIHN
oOMeH

1. 3aJaHKs HA COCTABJICHUE
MOJIEKYJIIPHBIX U MOHHBIX PEAKIUH C y4acTHEM
OKCHJIOB, KHCJIOT, OCHOBAHUM U COJIEH, HOHHBIX
peakuui TUAPOIIM3a COJIEH, YCTaHOBJIEHUE
M3MEHEHUS KUCITOTHOCTU CPEb.
JlabopaTopHas pabora «Peakuuu rugponuzay.

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTraHUYECKUX
BEIIIECTB

KonrtponwsHas padora «CBoiicTBa
HEOPraHUYECKUX BEIIECTB)

OK 01, JIP 13

3.1. Knaccuduxkarmus,
HOMEHKJIATypa ¥ CTPOCHUE
HEOPraHUYECKUX BEIICCTB

1. Tect «HomeHknarypa u Ha3BaHue
HEOPraHUYECKUX BEILECTB UCXOs U3 UX
XUMHUYECKOH (hOpMyYJIbI MIIM COCTABIICHUE
XUMHUYECKOH (HhOpMYJIBI UCXO/Is U3 Ha3BaHUS
BELIECTBA 10 MEXKIYHAPOJHON UIIH
TPUBUATIBLHOW HOMEHKJIATYPEY.

2. 3ajayu Ha pacyeT MacCcoBOW J10JIU
(Macchl) XUMUYECKOTO 2JIEMEHTA
(coenuHEHUs)B MOJIEKYJIe (CMecH).

3. [TpakTHueckue 3agaHus 10

KJIaccu (KA, HOMEHKJIaType U
XUMHUYECKUM (HOpMYysIaM HEOPraHUUECKUX
BEIIECTB Pa3JIMYHbIX KJIACCOB.

4. [IpakTnyeckue 3agaHus Ha
OIpeeeHNe XUMUYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH BH/1a XUMHUYECKOM
CBSI3U M THIIA KPUCTAJUINYECKON PEIIETKH.

OK 01, OK 02,
JIP 13

3.2.OU3UKO- XUMHUYECKHE
CBOMCTBA HEOPraHUYECKUX
BELIECTB

Tect «OCOOEHHOCTH XUMUYECKUX CBOICTB
OKCH/JIOB, KUCJIOT, OCHOBaHHIA, aM(OTEPHBIX
TUIPOKCUIOB U COJIEN».

2. 3aJaHus Ha COCTABJICHUE YPaBHEHUH
XUMHUYECKUX PEAKIMI C y4aCTHEM MPOCTHIX U
CJIOKHBIX HEOPIraHUYECKUX BELIECTB: OKCUOB
METaJJIOB, HEMETAJUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPraHUYECKUX KUCIOT,
OCHOBaHUU 1 aM(OTEPHBIX THIPOKCUIOB,
HEOPraHWYECKUX COJIEH, XapaKTepU3yIIHNX UX
CBOICTBA U CIIOCOOBI MOTYYECHHUS.

3. [IpakTHKO-OpHEHTU POBAHHBIE
TEOPETUYECKHE 3a/1aHUS HAa CBOICTBA U
MOJIy4YE€HUE HEOPraHUYECKUX BEIIECTB.

4, JlabopartopHas pabora «CBoiicTBa
METaJJIOB U HEMETAJUIOBY.

OK 01, OK 02,
JIP 13

3.2.IIpousBoncTBO
HEOPraHUYECKUX BEILECTB.
3HaYeHHUEe U IPUMEHEHUE B
OBITY ¥ Ha TPOU3BOJICTBE

[TpakTHKO-OpH EHTH POBAHHBIE 3aJaHUS 110
COCTaBIICHUIO XUMUYECKUX PEAKIIHH C
y4acTHEM HEOpPraHMYEeCKHX BEIIECTB,
MCIOJIb3YEMBIX JIJI UX UICHTU(UKALINH U
MIPOMBITIVICHHBIX CIIOCOOOB MOJTYYCHHUSI.

Paznen 4. Ctpoenue u
CBOMCTBA OPTraHUYECKUX
BEIIECTB

KontponbsHas pabora «CTpoeHue 1 cBoiicTBa
OpPraHUYEeCKUX BEIIECTB)»




OK 01,0K 02, JIP 5

4.1 Knaccudukanus,
CTPOCHHE M HOMEHKJIATypa
OpPraHUYEeCKUX BEIIECTB

1. 3ajaHus Ha COCTaBJICHUE Ha3BaHUM
OpraHUYECKUX COCAMHEHHUI N0 TPUBHUAJIbHON
WJIM MEXKyHAPOJIHOW CHCTEMAaTUYECKOM
HOMEHKJIaType.

2. 3ajaHus Ha COCTaBJICHUE ITOJIHBIX U
COKPAIIICHHBIX CTPYKTYPHBIX (OPMYJI
OpraHUYECKHX BEIIECTB OT/AEIbHBIX KJIacCOB. 3.
3aza4y Ha ONPEACIICHUE IPOCTENIIEN
(hOpMYITBI OpraHUYECKON MOJIEKYJIbI, UCXO/ISI U3
3JIEMEHTHOI'O COCTaBa

(B %).

OK 01, OK 02, JIP 8,
JIP 13

4.2. CpoiicTBa
Oprannyeckux COeIMHEHHUI

1. 3azaHus Ha COCTaBJICHUE YPAaBHEHUN
XUMHUYECKUX PEAKLHM C y4aCTHEM
OpPraHUYEeCKUX BELIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHMUSL.

2. 3asaHus Ha COCTABJIEHUE YPaBHEHUN
XUMHYECKUX PEAKLUH, HITIOCTPUPYIOIUX
XMUMHYECKUE CBOMCTBA C Y4ETOM MEXaHU3MOB
IIPOTEKAHUS JAHHBIX PEAKLUN U T€HETHYECKON
CBSA3M OPraHUYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuerHble 3a1aun 10 ypaBHEHUSAM
pEaKIuil C yyacTHEM OPraHUYECKUX BEIICCTB.
4, JlaGopaTopHas padora «IlonyueHue

ATUJIEHA U U3YYEHUE €r0 CBOMCTB

OK 01, OK 02, 4.3. Oprannueckue BemiectBa | [IpakTHKO-OpHEHTUPOBAHHBIE 3a/1aHUS 10

JIP 13 B JKU3HENCATECIbHOCTH COCTaBJICHHIO XMMUYECKUX PEAKIIUH C
yenoBeka. [Ipon3BoacTBoO 1 y4acCTHEM OPraHMYECKHX BEIIECTB,
MPUMEHEHUE OPTaHUYECKUX | UCMOJIb3YEeMBIX MU UX UICHTU(UKAIINH B OBITY
BEIIECTB B Y TIPOMBIIIIJIEHHOCTH
MIPOMBIIIJIEHHOCTH
Paznen 5. Kunertnueckue u KonTtponpHas pabora « CKOpOCTh XUMHUYECKON
TEPMOJIMHAMHYECKHUE PEAKIIMU U XUMUYECKOE PABHOBECHE»
3aKOHOM EpHOCTH
MPOTEKAHUST XUMHYECKIX
peaxkuui

OK 01, OK 02, 5.1. Kunernueckue 1. JlaGopaTopHast paborta Ha BBIOOD:

JIP 13 3aKOHOM EpHOCTH - «Onpenenenre 3aBUCUMOCTU CKOPOCTH
MIPOTEKAHUS XMMHYECKUX pEAKLMU OT KOHUEHTPALMH Pearupyrommx
peakuui BEMIECTB»;

- «Omnpenenenne 3aBUCUMOCTH CKOPOCTH
PEAKIIUU OT TEMIIEPATYPHD».
2. [IpakTuKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3a/IaHuUs Ha aHaN3 (PaKTOPOB,
BJIMSIIOIIMX HA U3MEHEHUE CKOPOCTH
XUMHUYECKON peakinu.

OK 01, OK 02, 5.2. TepmoariHaMUYECKHE 1. 3ajaun Ha pacyeThl TEIIOBBIX

JIP 13, 3aKOHOMEpPHOCTH 3P PEeKTOB XUMUUECKUX PEaKIUil U

MPOTEKAHUS XUMHYECKUX
peakuuii. PaBHoBecue
XUMHUYECKUX PEAKIIUI

OTIpE/ICIICHHE TUTIA PEAKITNH (10 TEIIOBOMY
3hdeKTy: 3K30- U SHIOTCPMHUUECKHE).

2. [IpakTHKO-OpHEHTHPOBAHHBIC 3aJaHUS
Ha npuMeHenue npunuuna Jle Hlarense nms
HaXO0XEHUS HAIIPABJICHUS CMELICHUS
paBHOBECHS XUMUYECKON PEaKIIUU U aHAJIN3
($hakTOpOB, BIUSIONINX HA CMEIIICHUE




XUMHYECKOTO PABHOBECHS.
3. JlaboparopHas paborta «3yuenue
BIIMSIHUS PA3JIMYHBIX (PAKTOPOB Ha CMEILlEHUE
XUMHUYCCKOI'O paBHOBECHUA).

Paznen 6. lucniepcublie
CUCTCMBI

KontponbeHas pabora o reme «/lucnepcHeie
CUCTEMBI»

OK 01, 0K 02, 6.1. luctiepcubie cucrembl 1 | 1. 3aJayu Ha MPUTOTOBJIEHHE PACTBOPOB.
JIP 13 (bakTophl UX YCTOMYUBOCTH. | 2. [IpakTKO-OpHEHTHUPOBAHHBIE
pacueTHbIE 3aJJaHUs Ha JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yEMbIE B OBITOBOM U
IIPOM3BOACTBEHHOM 1€ATEIbHOCTH UEIOBEKa.
OK 01, JIP 13 6.2. UccnenoBanue cpoiicts | JlaboparopHas pabota (Ha BEIOOD):
JUCIIEPCHBIX CUCTEM - ITpuroroBieHne pacTBOPOB;
- HccnenoBanue AUCHEPCHBIX CUCTEM.
Paznen 7.
KauecTBeHHbIE peakuuu
OO6HapyxeHus1 OpraHuYeCKUX
1 HEOPraHUYECKUX BELIECTB
OK 01, JIP 13 7.1. Obnapyxenue 1. JlabopaTopnas pabora (Ha BBIOOD):
HEOPraHWYECKUX KaTUOHOB U | - AHanMTHYECKUE peaklUd KaTHOHOB [-
AHUOHOB VI rpyni;
- AHanMTUYECKHE pEaKIIMU AHUOHOB.
2. [TpakTHyeckue 3aJaHusl Ha COCTaBJICHUE
YpaBHEHHI peakiuii 00HapyKEHHsSI KaTHOHOB
I-VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIPHOMN
¥ HOHHOU (popmax.
OK 01, JIP 13 7.2. ObHapyxeHne 1. JlabopatopHas pabota (Ha BIOOD):

OpraHnuueckrx BelecTB
OTaenpHBIX KJIACCOB C

- KauecTBennnie pC€aKuuu Ha OTACIIbHBIC
KJIaCChbl OPraHUYCCKUX BCIICCTB,;

Hcnonb3oBanneM - KadecTBeHHBIN aHAIN3 OPraHUYECKUX
KaueCTBEHHBIX COEIMHEHHH 10 PYHKIIMOHAIBHBIM TPYIIaM
peakuun 2. [IpakTHueckue 3ajaHusl HA COCTABJICHUE
KauyeCTBEHHBIX peakIuii 0OHapyKeHUs
OpPraHUYECKUX COCIUHECHHUMN.
IpuxknagHoi moayab

Paznen 8. Xumus B ObITy U

HpOI/I3BO,I[CTBeHHOI>'I
JACATCIIBHOCTHU YCIIOBCKA

3amuTa Keiica (¢ yuerom Oyayuiei
npodeccuoHaIbHOM esTeIbHOCTH)

OK 01 OK 02 OK 04
OK 07,1IK 1.2,
JIP10

8.1. Xumus B ObITY 1
NPOU3BOJICTBEHHON
NeTeIbHOCTU YEeJIOBeKa

Ketic (¢ yuetom Oyaymieii npodeccuoHanbHON
JesITeNbHOCTH) BO3MOXKHBIE TEMBI KEICOB:
1. [lorennenue knumara u
BBICBOOOKICHHE ra30BBIX TUPATOB CO JHA
OKeaHa.

2. Bynymume matepuansl 151 aBua-,
MaIIMHO- ¥ TPUOOPOCTPOCHHS.

3. HoBple MaTepuabl 17151 COMTHEUHBIX
Oatapeit.

4. JlexapcTBa Ha OCHOBE PACTHUTENIBHBIX
npenapaToB

Pa3nen 9.1. UccnenoBanue u

XUMHWYECKUH aHaJIn3
00BEKTOB OMOChepsI

3ammra yueOHO- UCCIIeI0BATEIhCKOI0 MPOEKTa
(c yueToMm Oynmymieit mpodeccruoHaabHOM
JESITEIbHOCTH )




OK01,1IK 1.2,
JIP10

9.1.1. OcHOBBI
1ab0opaTOPHOI MPAKTUKH B
podecCuOHATBHBIX
nabopaTopusx

1. JlaGopaTopHas pabora «OCHOBBI
1ab0paTOPHOI MTPAKTHUKU.

2. TumnoBbIe pacdeThl MO TEMATHKE
IKCIIEPUMEHTA.

3. 3amauu Ha BHIYHCIICHUE CPEHErO
3HAYEHMS SKCIIEPHUMEHTAIBHBIX TAaHHBIX,
MOTPELTHOCTH.

4, [IpencraBienue pe3yabTaToB
AKCIIEpUMEHTA B paznuuHor (popme (Tabmuma,
rpaduk, OTYET, TOKJIA], IPEe3ECHTAIH).

OK 01,
OK 02,
OKO7,
IIK 1.2,
JIP 10,

9.1.2. XuMnyeCcKui aHaJIn3
po0 BOJbI

1. Tect «CBoOICTBa U COCTAB BOJBD».

2. 3ananne « XMMUYECKHI COCTaB BOBI,
THUII BOJBI U CITOCOOBI €€ MPUMEHEHUs» (C
UCMOJIb30BaHUEM HOPMATHUBHBIX JOKYMEHTOB).
3. ITpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUUYECKUE 3aJaHUs HA COCTAaB BOABI U
CIOCOOBI BBIPAXKEHHSI KOHIIEHTPALUN U
nepecyeT KOHLEHTPaLui (C HCIIOJIb30BAaHUEM
HOPMaTHBHBIX JOKYMEHTOB).

4. JlaboparopHas paboTta Ha BEIOOD:

- Ouucrka BOABI OT 3arpsI3HEHUM;

- Omnpenenenue pH Bonbl 1 ee
KHUCIIOTHOCTH;

- Omnpenenenue )KeCTKOCTH BOABI U
CHocoObl €€ yCTpaHEHHUsI

OK 01, OK 02,
OK 07,1IIK 1.2,
JP9

9.1.3. Xumunueckuii
KOHTPOJIb Ka4eCTBa
IIponykxToB nutaHus

1. Tect «Opranuyeckue u
HEOpPraHWYEeCKUE BEIIECTBA, BXOASIIUE B
COCTaB MPOAYKTOB TUTAHUSI».

2. [TpakTHKO-OpUEHTUPOBAHHBIE 3a/IaHUS
10 KyJIMHApHOM TEeMaTHKE.

3. JlaboparopHas pabota (Ha BEIOOD):

- OOHapyxeHHe HUTPATOB B MPOAYKTaxX
MUTaHUS,

- HccnenoBanue NpoAyKTOB MUTAaHUS HA
HaJM4YUe yTiIeBOI0B (MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HaJIM4yue yriieBol10B (Kpaxmal,
TJII0K03a, caxapo3a).

OK 01, OK 02,
OK 07,
TK 1.2,
JIP 10,

9.1.4.XuMHuyecKuii aHaInu3
po0O MOYBHI

1. Tect o Teme « XUMUYECKHI COCTaB
HEOPraHWYECKUX U OPTaHMIECKUX
y100OpeHui».

2. 3ananue «B3anMocBs3b cocTaBa MOYBHI,
TUII TIOYBBI U €€ Ha3HAUCHUS».

3. JlaGopaTopHas pabora (Ha BbIOOD):

- OO6HapyxeHue HEOPraHUYECKUX
npuMecel B mpo0ax MouBkl;

- Omnpenenenue pH BOHOI BBITSKKA
MOYBBHI, €€ KUCIOTHOCTH U IIEJI0YHOCTH.

OK 01, OK 02,
OK 04, OK 07,
IIK 1.2,

JIP 10,

9.1.5.MccnenoBanue
00BEeKTOB OMochepsr

Y4eOHO-HCCIeI0BaTEIbCKIM

MIPOEKT B 00IacTh

HCCIIENOBAHMS 00HEKTOB

ouocdepsl.

Bo3Mo)kHBIE TEMBI IPOCKTOB:

1. UccnemoBanue cocraBa
MUHEpPaJTbHON BOJIBI U

PEKOMEHJAINH 110 €€ UCIIOJIb30BAHUIO.




2. UccnenoBanue pa3pymaroniero 1eicTBus
MIPUPOTHON BOJBI HA CTPOUTEIHHBIC
MaTepHaIbl.

3. CocraBiieHHE IPOEKTa
[IBETHHUKA/Oropoja/caaa B 3aBUCUMOCTH OT
COCTaBa MPOAHATU3UPOBAHHBIX MTOYB.

4. CoctaBiicHHE cOaJlaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEMIEITI0) B 3aBUCUMOCTH OT COZEPIKAHUS
XHUMHYECKAX MaKpPO U MHKPOIJIEMEHTOB B
MPOIYKTAX MATAHUS.

5. MccnenoBanne ka4ecTBa NUTHEBOW BOABI.

6. MccnenoBanue mpod BOAOIPOBOJHON BOBI
Ha TPEIMET YCTPAHEHUS KECTKOCTH.

7. YcrpaHeHHe )KeCTKOCTH BOJIbI B
CeJIbCKOXO035HCTBEHHOM JesTeIbHOCTH.




