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[Tpu pazpaboTke paboueil mporpaMMBbl JUCUUIUIMHBL B OCHOBY TOJIOKEHBI:

1. ®I'OC CIIO no cnenuansHocTH 38.02.01 «DKOHOMHKA M OyXTanTEepcKuUi y4eT (1o
OTpacisiM)», YTBEP)KICHHBIH NpHKa3oM MHHHUCTEPCTBOM 00pa3oBaHHs U Hayku PD oT «5»
deBpans 2018 r. Ne 69.

2. YueOnbnii mian crnennanibHOocTH 38.02.01 «OkoHOMHUKA M OyXraaTepckuid yder (1o
0TpacisiM)», 0J00pEeHHBIH YYEeHbIM COBETOM A30BO-UEpHOMOPCKOTO0 MHXKEHEPHOT'O MHCTHTYTA
®OI'BOY BO [onckoii I'AY «29» deppans 2024 r. [Iporokoa Ne7.

3. Ilpukaz Munnpocsemienusi Poccun ot 03.07.2024 N 464 «O BHeceHHM U3MEHEHUU B
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00pazoBaHUsN.
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npodeccuoHalibHOr0 00pa3oBanus «27» aBrycra 2024 r. [Iporokon Ne 1.

[Ipencenarens Mmeroguueckoro cosera: Kponupenkas H.E.

Pazpabotunk: npenogasarens | kareropun Maiibopona C.1O.
npenonaasatens | kareropun Kynemosa JILA.
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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT PAMMABI
OBIIIEOBPA30OBATEJBHOM JUCHUILJIAHBI

1.1 MecTo AuCHUILINHBI B CTPYKTYype oOpa3oBarebHoH nporpammsl CITIO

OOmeobpa3oBarenbHas TUCHMIUIMHA «XHUMHUSA»  SIBISETCS  00S3aTENIbHOM  YacTbhIO
00111e00pa30BaTEIbHOrO IUKJIAa 00pa3oBaTeIbHONW MporpaMMmbl B cooTBercTBHM ¢ PI'OC 1o
cnenuanbHOCTH 38.02.01 « O9kOHOMHUKA M OyXTanTepCcKuid ydeT (110 OTpaciisim)y.

1.2. Heau U miiaHupyemMblie pe3yJabTaThbl OCBOCHUS IUCIUIINHBI:

1.2.1 leas 001meo0pa3oBaTebHON JUCHUILIIHHBI

dopMHUpPOBaHUE Y CTYACHTOB MPEICTABICHUS O XUMHUYECKON COCTABJISIONICH €CTeCTBEHHO-
Hay4YHOW KapTHHBI MHUpa KaK OCHOBBI MPUHSTHS PEIICHUH B )KU3HEHHBIX M IPOU3BOJACTBEHHBIX
CUTYaIlUsX, OTBETCTBEHHOI'O MTOBEJACHUS B IPUPOIHOM Cpejie.



1.2.2 Ilnanupyemple pe3yabTaThbl 0CBOeHHs YueOHOH qucumInHbI B cooTBeTcTBHU ¢ ®T'OC CIIO u Ha ocHoBe ®I'OC COO
Ocoboe 3naueHue aucturuimHa umeeT npu popmupoBanuu OK u 1K

Kon n IInanupyemMbie pe3yJabTaThl OCBOCHHS JHCHUILIHHBI

HAHMEHOBaHHUe

¢popmupyembIX Oo61mme I[ncumumnapﬂblel

KOMIIeTEeHIM

OK 01. B yacT Tpy10BOro BOCIIUTAHUS: - BJAJCThb CHCTEMOM XHMHUYECKUX 3HAHMM, KOTOpas BKIIIOYAET:

Bribupatp - TOTOBHOCTb K TpYyAy, OCO3HaHHE LIEHHOCTH | OCHOBOIIOJAraloLUe MOHATHS (XUMUUYECKUIN 3JIEMEHT, aTOM, JIEKTPOHHAs

Croco0bl MacTepcTBa, TPYA0I00UE; oboiouka artoma, S-, p-, O-3JMEKTPOHHBIE OPOHMTATM AaTOMOB, HOH,

pelieHus 3a1a4y - TOTOBHOCTb K  AaKTHMBHOH  JEATEIbHOCTH | MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULATENILHOCTD, CTEIIEHb OKHUCIIEHUS,

npodecCHOHATbH | TEXHOJIOIMYECKON M COLMAJIbHON HANPaBIE€HHOCTH, | XMMUYECKas CBS3b, MOJIb, MOJIIpDHAs Macca, MOJISIPHBIM 00beM,

Oii ICATENBHOCTH | CIIOCOOHOCTh ~WHUIMUPOBATh, IUIAHUPOBATh U | YIJIGPOAHBIN CKeNleT, (YHKIMOHAIbHAs TPYIIa, paguKall, H30MEpHs,

IIPUMEHUTEIBHO | CAMOCTOSTENIBHO BBINOIHATH TAKYIO JEATEIBHOCTD; | M30MEPBbI, TOMOJOTUYECKUH psAll, TOMOJIOTH, YIJIEBOAOPOIbI, KHCIOPOI- U

K pa3IMuHbIM - UHTEpEC K pa3IMYHbIM chepaMm | a3oTcopepKallu€ COEJUHEHHs,, OHOJIOTMYECKH AaKTHUBHBIE BELIECTBA

KOHTEKCTaM poecCHOHALHOMN 1eATEeIbHOCTH, (yriaeBojpsl, >KHUpbI, O€IKH), MOHOMEp, HOJUMEp, CTPYKTYpPHOE 3BEHO,
OBiajgeHne  yHMBepCAJbHBIMHU Y4eOHBIMH | BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS, KPUCTaNIMYEecKasi pelleTKa, THUIIbI
NMO3HABATEJIbHbIMHU JAelCTBUAMM: XMMUYECKUX  peakuuid  (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC, HK30-U
a) 0azoBble JIOTHYECKHUe AelicTBHS: SHIOTEPMUYECKUE, PEaKIUU MOHHOTrO OOMEHa), pacTBOP, 3JIEKTPOJUTHL,
- CaMOCTOSITENIBHO (dbopMyIMpOoBaThH U | HEDJIEKTPOJIUTBI,  DJEKTPOJIUTHYECKAS  JUCCOLMALNSA,  OKHCIUTEID,
aKTyalu3upoBaTh MpoOJIeMy, paccMaTpUBaTh €€ | BOCCTAHOBUTENb, CKOPOCTh  XUMHUYECKOH  peakluu, XUMHUYECKOe
BCECTOPOHHE; paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUs XMMHUYECKOTO CTPOCHUs

- YCTaHaBHHBaTL C)THCCTBGH}Hﬂﬁ HpH3HaK NI
OCHOBaHUSl JUIsl CpaBHEHHUA, KiIacCU(UKAIUU H
0000IIICHHS;

- ONpeneNsiTh IeTu JeATeIbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX OJOCTHUKCHUS,
- BBISBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHTh KOPPEKTUBHI B IEATEIHHOCTh, OIICHHBATH
COOTBETCTBHE PE3yJbTaTOB IIEJIsIM, OIICHUBATH
PUCKHU TIOCIEACTBHIA NESTENbHOCTH,

3aJaBaThb

opranuueckux BemecTB A.M. BytiepoBa, Teopusi 3JI€KTPOIUTHYECKON
auccoumanuu, nepuonunueckuid 3akoH .M.  MenneneeBa, 3akoH
COXpaHEHUsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJWYECKUM S3BIK XUMHH,
dakTonoruueckue CBEACHHS O CBOWCTBaxX, COCTaBe, IMOJNY4YEHUU U
0e30macHOM  HUCIOJIb30BAaHWM  BAXKHEWIIMX  HEOPraHUYECKHX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOHN JEATEILHOCTH YEeTIOBEKA,;
- YMETh BBIBJISITh XapaKTEpHbIC MPU3HAKKM M B3aUMOCBSI3b HM3YYEHHBIX
MOHSATUN, TPUMEHATh COOTBETCTBYIOIIME TOHATUS TPU ONUCAHUU
CTPOEHUS M CBOMCTB HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB U UX
MIPEBPAIICHHI; BBISBIIATh B3AMMOCBSI3b XMMUYECKUX 3HAHUI C TOHATUSMHU




- pa3BHUBaTh KPEaTUBHOE MBIIUICHHUE MPH PEUICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

- BJIQJICTh HaBbIKAMU Y4EOHO-UCCIIEA0BATEIbCKON U
MIPOEKTHOM N1eATEIbHOCTH, HaBbIKAMU Pa3peleHUs
pooem;

- BBIBJIATh NPUYMHHO-CIEACTBEHHBIE CBSI3U H
aKTyaJIM3UpOBATh 3a/layy, BBIJIBUTATh THUIIOTE3Y €€
pelieHus, HAXOJUTh apryMeHThI JUISE
JTOKa3aTelibCcTBa CBOMX YTBEPXKICHHM, 3a7aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

- aHAIM3UPOBATH IMOJYYCHHBIE B XOJI€ PEIICHUS
3alaydl Pe3yNbTaThl, KPUTHUUYECKH OICHUBATh HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATH W3MEHEHHE B
HOBBIX YCIIOBHUSX;

- YMETh NEPEHOCUTHh 3HAHUS B MO3HABATEIBHYIO U
MIPAKTUYECKYIO0 00JIaCTH KUZHEIEATEIIbHOCTH;

- YMGTB I/IHTGFpI/IpOBaTI) 3HAHUA n3 pa3HBIX
MpeAMETHBIX 00JIaCTeH;
- BBIBUTATh HOBBIE  HIEH, npeiaraTh

OPHUIMHAJIBHBIC IMTOAXOJAbI U PCIICHU .

U TIPEJICTABICHUSAMHU JPYTUX €CTECTBEHHOHAYYHBIX NPEAMETOB;

- yYMETb HCHOJb30BaTh HAWMEHOBAHUS XHUMHUYECKUX COCIUHEHUU
MEXIYHApOJHOIO COK03a TEOPEeTUYECKOW U MPUKIAJAHON XUMUU U
TPUBHUAJIbHBIE HA3BaHMSI BAXKHEWILIMX BEHIECTB (ITUJICH, alleTUJIEH,
riuuepuH, Genon, Gpopmanbaerua, yKCycHas KHCJIOTa, TIUIHUH, YTapHbId
ra3, yrjeKuclbld ra3, aMMHaK, TallleHas HU3BECTb, HEraiieHasi U3BECTb,
MUThEBAsl COJAa M JPYTUX), COCTaBIATH (OPMYJIbI HEOPraHWYECKUX U
OpPTaHWYECKUX BEIECTB, YPABHEHUS XUMUYCCKUX PEAKIUN, OOBSICHATH MX
CMBICJ; TOATBEPXKAATh XapaKTepHbIE XWMHUYECKHE CBONCTBA BEIECTB
COOTBETCTBYIOIIMMHU  DKCIIEPUMEHTAMH M  3alUCAMH  ypaBHECHHI
XUMHUYECKUX PEaKIIHii;

- YMETh yCTaHABIUBATH MPUHAJJICKHOCTh N3YYEHHBIX HEOPTaHUYECKUX U

OpraHMYECKHUX BEUIECTB K ONpEAEICHHBIM KJlaccaM M TIpylIaMm
COCIMHEHUM, XapakTEepU30BaTb HUX COCTaB M BAKHEWIINE CBOMCTBA;
ONpeneNniaTh BHJbl XUMHUYECKHMX CBsI3€il  (KOBaJeHTHas, MOHHasd,
METaJIJIMYECKasi, BOAOPOJHAs), THUIBl KPUCTAJUIMYECKUX  PEIIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKUE PEAKLUY;

- cpopMupoBaTh TPEACTABJICHHUSI: O XHUMHUYECKOW COCTaBJISIOLIEH

€CTECTBEHHOHAYYHOW KapTHHBI MUpA, POJIM XMMHUHU B TTO3HAHWU SIBICHUH
OpUpoibl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW  TPAaMOTHOCTH,  HEOOXOAMMOM  JUIsl  pelleHus
NPAaKTUYECKUX 3a7lad U HKOJIOTMYECKH OOOCHOBAHHOIO OTHOILEHHS K
CBOEMY 3/I0pPOBBIO M IPUPOJHOM CpPEAE;

- YMETb NMPOBOAMUTH pacueThl MO0 XUMHUECKUM (opMysiIaM U YpPaBHEHUSIM
XUMHYECKHX pEAaKIHid C WCIONb30BaHUEM (U3UYECKUX BEIHYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: MAacCChl,
oO0bemMa (HOpMajJbHBIE YyCIOBHSI) TIa30B, KOJIMYECTBA  BEIIECTBA;
UCMOJIb30BaTh CUCTEMHBIE XMMUUYECKHE 3HAHUS JJIs1 IPUHATHS PElIeHui B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIMsIX, CBS3aHHBIX C BEIICCTBAMH H HX
pUMEHEHHEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
CpeJ/ICTBa TMOUCKA,

B o6s1acTH HEHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM U OOIIECTBEHHON MpPaKTUKH,

- yMeTb IUIAHUPOBATh U  BBIINOJHATH XUMHUYECKUNU OKCIIEPUMEHT
(mpeBpallleHusT OpraHMYECKUX BEIIECTB IPH HArpPeBaHUM, MOJIy4YEHHUE
JTUJICHA U U3y4YEHUE €0 CBOMCTB, KAYECTBEHHBIC PEAKLIUK HA aJIbJCTU/bI,
Kpaxmaj, YKCYCHYIO KHCIIOTy; JleHaTypauusi O€JKOB IIPH HAarpeBaHHH,




aHaJu3a u
WHTEPIIPETANN
uHpopmanuu u
UH(POPMALIMOHHBI
€ TEeXHOJIOTUU
JUTSI BBITIOJTHEHUSI
3a1au
npodeccuoHanbH
OU NIeITENbHOCTHU

OCHOBaHHOTO Ha JIMajiore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MeCTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOU
KyJbTYpbl KaK CpPEACTBA B3aUMOJICUCTBUA MEXKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTHM HAay4YHOH JeATEIbHOCTH,

FOTOBHOCTb ~ OCYLIECTBJISITH ~ IPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSITeIbHOCTD
WHIUBUAYAJIBHO U B TPYIIIE;

Osaanenue YHHBEPCAJIbHBIMH y4eOHBbIMH

NM03HABATEJILHBIMH AefiCTBUSIMU:

B) pabora ¢ ungopmanmei:

- BIIQJIETh HABBIKAMU MOJY4YCHHS HWH(POpPMAIMH U3
HUCTOYHHUKOB Ppa3HbIX THIIOB, CaMOCTOSTEJIBHO
OCYILIECTBIIATh MOUCK, aHAJIU3, CUCTEMATU3ALUIO U
MHTEpHpeTalnio HHPOPMALMU pa3IUYHbIX BUAOB U
(dhopM TIpeICTaBICHHUS,

- co3JaBaThb TEKCThl B pa3IUYHBIX (opMaTax cC
y4eTOM Ha3HaueHUs HUHPOpPMALUM U IEJIEeBOH
ayTUTOpPUH, BBIOMpas  ONTHUMabHYIO  (QopMy
NIPEJCTAaBICHNS U BU3yalU3alliu;

- OLEHWBaTb JOCTOBEPHOCTh, JIETUTHMHOCTb
uHbOpMallUK, €€ COOTBETCTBHE IPaBOBBIM H
MOPaJIbHO-ITHYECKUM HOPMaM;

- UCMOJb30BaTh CpeJICTBAa WHGOPMALMOHHBIX H

KOMMYHHKAIIUOHHBIX TEXHOJIOTUHU B PpCHICHUHA
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPraHM3allMOHHBIX  337a4 ¢ COOJIOJCHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, pecypcocOepeXeHHs, MPaBOBbIX U
TUYECKHX  HOPM, HOpM  WHGOPMAIMOHHON
0€30ITacCHOCTH;

- BJIAZICTb HABbIKAMU PACIIO3HABAHUW U 3aIIUTHI

[[BETHBIC peakUuu OEJIKOB; MPOBOJUTH pPEAKIMHM HOHHOIO OOMEeHa,
ONpeneNiaTh CpeAy BOJHBIX pACTBOPOB, KAayeCTBEHHBIC pEAKUUU Ha
cynedar-, kapOoHaT- U XJIOPHUA-aHUOHBI, HA KaTHMOH aMMOHWUS; pellaTh
JKCIIEpUMEHTANIbHBIE 3a7aun 1o TeMam "Mertamnsl" u "Hemeramisl") B
COOTBETCTBUU C IpaBWJIAMU TEXHUKU O€30MacCHOCTH MpH OOpalleHuu ¢
BEIIeCTBAMH M Ja0OpaTOpHBIM  00OpYyJOBaHHMEM;  IPEICTABIATH
pe3yNbTaThl XUMUYECKOTO SKCIIepUMEHTa B (OpMe 3alucHu ypaBHEHHI
COOTBETCTBYIOLIMX peakiuii U (popMyTupoBaTh BHIBOJIBI HA OCHOBE ATHX
pe3yJbTaToB;

- YMETh aHAIM3MPOBATH XUMHUYECKYI0O HH(POPMALHUIO, IMOIy4aeMyIO H3
pa3HbIX UCTOYHHUKOB (CpeACTB MaccoBoi MH(poOpMaluu, ceTb VIHTepHET u
Apyrue);

- BIAJAECTb OCHOBHBIMHU
XUMHYECKHX  SBJICHHN
MOJIETIUPOBAHUE);

- YMETh MPOBOAMTH PAcUeThl MO XUMHUECKUM (OopMyJaM M ypaBHEHUSM
XUMHUYECKUX peaKUUd C HUCIOJIb30BaHUEM (U3NYECKUX BEITUYHH,
XapaKTEpU3YIOIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: MaccChl,
oO0bema (HOpMaJbHBIE YyCIOBHSI) TIa30B, KOJMYECTBA  BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE XMMUYECKHE 3HAHUS JUIs PUHATUS peIlIeHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIMsX, CBS3aHHBIX C BEHIECTBAMH H WX
IpUMEHEHHEM

METOJaMH HAYYHOTO IIO3HAHHS BEIICCTB H
(HabOmroieHne, W3MEpPEeHHE, OSKCIEPUMEHT,




nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JUYHOCTH;

OK 04.
DddexkTuBHO
B3aMMO/ICHICTBOB
aTh U paboTaTh B

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO H
caM0OOOpa30BaHUIO Ha MIPOTSHKCHUU BCEH JKU3HH;

- BJIAJICTh HaBBIKAMU Y4eOHO-HCCIIEOBATEIBCKON 1
HPOCKTHOW JIESITEIIbHOCTH, HABBIKAMH pa3peIeHUsI

- yMeTh IUIAHUPOBATb U BBINOJHATh XUMHYECKUUA HKCIIEPUMEHT
(mpeBpallleHusT OPraHMYECKHUX BEIIECTB IPH HArpPeBaHUM, MOJy4YEHUE
ATUJICHA U U3YyUYEHUE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIUU HA aJIbJACTU/IbI,
Kpaxmall, YKCYCHYIO KHUCIOTY; JAeHaTypauus OeIKOB IMpU HarpeBaHUU,

KOJUICKTHBE U mpooem; [[BETHBIC pEaKIUU OEJTKOB; MPOBOJUTH PEAKIMM HWOHHOTO OOMEHa,
KOMaHze OBaaneHue YHHBEPCAJBHBIMH | ONIPEEIATh CpEAy BOJHBIX pacTBOPOB, KAayECTBEHHBIE pPEAKLUHUHU HaA

KOMMYHUKATHUBHBIMU J1eHiCTBUAMM: cynbar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHWUS; peIlaTh

0) coBMecTHAsI JIesITeJIbHOCTD. IKCIIEpUMEHTAJIbHBIE 3aaun 1o TeMaMm "Metamnel" u "Hemeramiel") B

- TMOHMMATh M HCIOJb30BATh IPEUMYIIECTBA | COOTBETCTBUU C MpaBUJIaAMU TEXHUKH O€30MAaCHOCTH TMPH OOpaIlEHUU C

KOMaHJIHOW ¥ UHIMBUYaIbHOU pabOThI; BellecTBaMH U J1aOOpaTOpHBIM  OOOpYyJOBaHHEM;  IMPEACTABIATH

- TNPUHUMATH M COBMECTHOH JIEATEIBHOCTH, | pe3yIbTaThl XMMHUYECKOTO JIKCIEPUMEHTa B (popMme 3amucu ypaBHEHUI

OpPraHM30BBIBATH U KOOPIWHUPOBATH JIEHCTBUS IO | COOTBETCTBYIOIIUX PEaKIHi ¥ (GOPMYyIUPOBATh BBIBOABI Ha OCHOBE 3THUX

€€ JOCTH)KECHMIO: COCTaBJIATh IUIAaH JEHCTBUM, | pe3yJbTaTOB

pacrnpenenaTb pojil ¢ y4ieTOM MHEHUN y4aCTHUKOB

00CYXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOpIWHUPOBAaTH M BBHIIOIHATH paboTy B

YCIIOBHSIX peanbHOTO, BUPTYAJIBHOTO u

KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETUUYECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYyalHUsIX, TMPOSBISATH

TBOPUYECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM

OBjajieHHe YHUBEPCAIbHBIMH PeryJsiTUBHbIMH

JefcTBUSIMU:

) NPUHSITHE ce0s1 U APYrUX JIIOJEei:

- MpU3HaBaTh CBOE MPABO M MPABO APYIHX JHOACH

Ha OIITNOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH MUD C

TIO3HIINH JIPYTOTO YEJIOBEKA;
OK 07. B o0s1acTH 3K0JI0rH4eCKOro BOCIIUTAHUSA: - copMupoBaTh TPEACTABICHHUS: O XHUMHUYECKOW COCTaBJISIOMIEH
CopelicTBOBATH - chOPMHUPOBAHHOCTh HKOJIOTMYECKON KYIBTYpHI, | €CTECTBEHHOHAYYHOW KapTUHBI MHPA, POJM XUMHUU B TMO3HAHWUU SBIICHUI
COXpaHEHHIO MMOHUMAaHWE BIMSHUS COIMAIBLHO-DKOHOMHYECKHUX | MPUPOABI, B (HOPMUPOBAHUH MBIIIJIEHUS W KYJIbTYphl JIMYHOCTH, €€
OKpY’KaroIeu MPOLIECCOB ~ HA  COCTOSIHME  TNPUPOAHONM ¥ | QYHKIIMOHATBHOW  TPAMOTHOCTH, HEOOXOAMMOW  JUIsl  pelieHus
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cpenbl, COIIMAIIBHOW  Cpelbl, OCO3HaHWE TJ00aJbHOTO | MPAKTHYECKUX 3a/lad M DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K
pecypcocOepexe | XxapakTepa dKOJIOTHYECKHUX TPoOIIeMm; CBOEMY 37I0pPOBBIO U IPUPOJHOM CPELE;

HUIO, IPUMCHATh | - IJIJAHUPOBAaHWUE W OCYIICCTBICHHE IEHCTBUMA B | - yMETh COOJIIOAATH MpaBUjIa SKOJOTHUECKH 11eJIECO00Pa3HOTO MOBEACHUS
3HaHUs 00 OKpy)XamlIleld cpeie Ha OCHOBE 3HAHUsS IeJiei | B ObITY U TPYAOBOH JEATEIBHOCTH B IENISIX COXPAHEHUS CBOETO 3JJ0OPOBBS
W3MCHEHHH YCTOMYMBOTI'O pa3BUTHUS YEJIOBEUECTBA; 1 OKpYXXarolllel MPUpPOJHON Cpelibl; YUUTHIBATh OMACHOCTh BO3ACHCTBUSA
KJIMMAaTa, AKTUBHOE HETPUSATUE JCUCTBUM, MPUHOCAIIUX BPEJ | HA JKUBBIE OPTraHU3Mbl ONPEJCICHHBIX BEIIECTB, MOHMMAs CMBICI
MPUHIIUIIBI OKpY>Kalolleu cpere; MoKa3arelisi IpeaesIbHON T0MYCTUMON KOHLIEHTpAIUU

OEepeKIUBOTO - yYMEHHE NPOTHO3UPOBATh HEOJIArOMPUSITHHIC

MIPOU3BOJICTBA, SKOJIOTUYECKUE TOCIEICTBUSA MPEAINPUHUMAEMBIX

3P PEeKTHBHO NEHCTBUI, IPeIOTBpALLATh UX;

JIeHiCTBOBATh B - paciupenue OITbITa JIeSITENLHOCTH

YPE3BBIYANHBIX 3KOJIOTUYECKOM HANIPaBJICHHOCTH;

CUTYyaIUAX




1.3 Kouim4ecTBO 4acoB Ha OCBOEHHE MPOrPAMMBI AHCIUTIIHHBI:
MaKCHUMaJbHON y4eOHON Harpy3ku o0yvaromerocst 72 yaca, B TOM YHUCIIE:
00s13aTeNbHOM ayIUTOPHON y4eOHOM Harpy3ku oOydJaromierocst 64 Jaca,
CaMOCTOSITENIbHOW PaboThI 00yUaroIIerocs 8 4acos.

2. CTpyKTYypa U coaep:kaHue 0011e00pa30BaTeIbHOM AU CHUIIIMHBI

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

Bup yueOHoii padoTbl

ba3oBblii ypoBeHb

O0beM 00pa3oBaTeIbHON POrPpaMMBbI I CHUTLTHHBI 72
OcHoBHOE coep:KaHHe 64
BT. U..

TEOPETHUECKOe 00yUueHue 22
MPaKTUYECKHUE 3aHATUS 22
nabopaTOPHBIE 3aHATHS 20
CamocTtosTenbHas paboTta 8

Ipomexyrounas arrectanus (1u¢depeHHPOBAHHDII 3a4eT)
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2.2. TemaTnyeckui IJIaH 1 coaecpikaHue NUCHUINJIUHDBI

®opmupyemble
HaumenoBauue | Coxep:kaHue yueGHOro MaTepuaia (OCHOBHOE H MPOQecCHOHATLHO-0PHEHTHPOBaHHOE), | O0beM o6mue u
pa3ziesioB U TeM JabopaTopHble M MPAKTHYECKHE 3aHITHS, MPUKJIATHON MOTYJIb 4acoB |MpodeccHoHATbHBIE
KOMIIETEeHIHH
1 2 3 4

OcHoBHoOe cogepkaHue 64
Pa3nes 1. OCHOBBI CTPOEHHS BeIeCTBA 6
Tema 1.1. OcHoBHOE coaepxaHue 4 OK 01
Ctpoenue atomoB | Teoperndeckoe o0yueHue 2
XAMAHCCKAX CoBpeMeHHas MOJIeb CTpoeHHs aToMa. CUMBOJIUYECKHN S3bIK XUMHH. XUMUYECCKUI 3JICMEHT.
SJICMCHTOB 1 DnekrpoHHas KoH(urypamus aroma. Kiaccupukarus XAMHYECKUX 3J€MEHTOB (s-, p-, d-
Hpuposia 3JIEMEHTHI). BalleHTHBIE 2JIEKTPOHBL. BaleHTHOCTh. DIEKTPOHHAS IPUPOIa XUMUYECKON CBA3M. 2
XUMUYECKOH CBASH |16k Tpo0TpHLATENEHOCTE. BUIbl XMMIUEcKOil CBSI3M (KOBAJIEHTHASL, HOHHAs, META/LINYECKAs,

BOJIOPOHAS) M CIIOCOOBI €e 00pa30BaHMs

IIpakTnyeckne 3aHATHA 2

Pemienue 3amaHuii Ha MCMOJIB30BAHUE XMMHUYECKOW CHUMBOJIMKH M HA3BaHUW COEAUHEHHH IO

HOMEHKJIATYPE MEXIYHAPOJHOIO COK3a TEOPETHIECKOM M NPUKIAIHON XUMHHU U TPUBHAIBHBIX

Ha3BaHUI [UISI COCTABJICHUsS XUMHYECKHX (OPMYJ] JBYXAaTOMHBIX COEIMHEHUN (OKCHIIOB,

Cyab(UI0B, THAPUIOB ¥ T.I1.) U APYTUX HEOPTaHUYECKUX COEIAUHEHUM OTAEIBHBIX KIACCOB. 2

[pakTHyeckre 3aJaHuss HAa YCTAHOBJICHUE CBS3M MEXIYy CTPOECHHEM aTOMOB XHUMHYECKHX

SIIEMEHTOB U MEPHOJMIECCKUM H3MEHEHHEM CBOWCTB XHMUUYECKHUX DIIEMEHTOB U MX COCMHEHHI

B COOTBETCTBHH C MOJIOKEHHUEM [lepnoandyeckoi CHCTEMBI.
Tema 1.2. OcHoBHOE cogepkaHue 2 OK 01
Hepuonnyecknit | JlaGopaTopHble 3aHATHS 2 OK 02
3aKOH M TabIMIRA (77,600 amopnas paboma 1 «Onpederenue omnocumenvioti amomnoii Maccol yunkay
AN Mengieneesa  |Ocgoenne nmpuMeHeHns MKabl a.e.M. B XUMAYECKHX pacuertax. OmpeieleHne 5

OTHOCHTEIBHON aTOMHOM MAacChl [MHKA [0 PEAKIIMH BBITECHEHUS METAIZIOM BOIOPO/Ia U3

KHUCJIOTHL.
Pa3nen 2. XuMu4yeckue peakuuu 12
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Tema 2.1. Tumsl OcHoBHOE coep:kaHue OK 01
XUMHUYECKHUX Teopernueckoe odyuenune
peakiuii Krnaccudukanus u TUIIBI XUMAYECKUX PEAKIUi C yuacTHEM HEOPTaHUYECKUX BEIECTB.

CocraBieHue ypaBHEHUH peakIfii COETUHEHNS, pa3I0KEHNUs, 3aMeLeHNns, OOMEHa, B T.4.

peaxkuuii TOpeHus, OKUCIICHU-BOCCTAHOBJICHHUS.

ypaBHeHI/IH OKHCJIEHHSI-BOocCTaHOBJIEHUS. CTeneHb oKucieHus1. OKHUCIUTENb U

BOCCTaHOBUTENb. COCTaBJICHHUE U yPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil

METOOM 3JIEKTPOHHOTO OasaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHbIE PEAKIIMH B TIPUPOJE,

MIPOU3BOJICTBEHHBIX MPOIIECcCax U KU3HEIESTEIbHOCTH OPraHu3MOB

IIpakTnyeckune 3aHATHSA

KonnyecrBenurle otHomieHusi B XUMHM. OCHOBHBIE KOJIWYECTBEHHBIE 3aKOHBI B XHMHU H

pacueTsl MO0 YpPaBHEHUSIM XMMHUYECKHUX peakuuid. Moib Kak elIMHUIA KOJIMYECTBAa BEIECTBA.

MousipHast Macca. 3aKOHbI COXPAHEHHUS MacChl U SHEPTuu. 3akoH ABorajpo. MospHblil 00beM

razoB. OTHOCUTeNbHAs TUIOTHOCTh ra3oB. PacueTsl Mo ypaBHEHUSM XHUMHUYECKUX PEAKIHH ¢

HCI0JIb30BAaHUEM Macchl, 00beMa (HOpMaJIbHBIE YCIOBHS) I'a30B, KOJIMYECTBA BEIIECTBA

JlaGopaTopHble 3aHATUSA

Jlabopamopnasa paboma 2 «OKuciumenbHO-60CCMAHOBUMENbHbIE PEaKyuu  pacmeopos

INEKMPOTUMNOB)

IIpencraBnenne 00 OKUCIUTENBHO-BOCCTAHOBUTENBHBIX peakuusx. OrmpeneneHne CTeneHH

OKHCJIEHUS 3JIEMEHTOB B COEIMHEHHUAX. 3a/laHe Ha COCTABICHUE YPABHEHUH OKHUCIUTEIbHO-

BOCCTAHOBUTEJIbHBIX pEaKLUil METOJJOM 3JIeKTpoHHOro Oananca. 3yunts BnusHue pH cpensl

Ha XapaKTEp MPOTCKAHWA OKHCIINTETEHO-BOCCTAHOBUTEIILHOM PCaKInu.
Tema 2.2. OcHoBHOE cogepkaHue OK 01
ONeKTpoIUTUYeCKast | TeopeTHdeckoe odydeHne OK 04

JIUCCOLIMALIASL U
WOHHBIA 00MEH

Teopus 2nEKTPOIUTHUECKON nucconnannu. MOHbBL. DIEKTPOIUTHI, HEINEKTPOINTHL. Peakunn
noHHoro ooMena. CocraBiieHHE peaklMii HOHHOrO0 0OMEHa MyTeM COCTaBJIEHUS UX IOJIHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEHMH. KHCIOTHO-OCHOBHBIE peaklMU. 3a/laHus Ha COCTaBJICHHE
VOHHBIX PEaKIHi

JlabopaTopHble 3aHATHSA

Jlabopamopnas paboma 3 “Tunwsi xumuueckux peaxyuil. Peaxyuu euoponuza’.
WccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOLIUXCsl BEIIECTB) U
MIPU3HAKOB XUMUYECKUX peakiuii. [IpoBeneHue peakuuiit HOHHOro 0OMeHa, THIPOIIN3a,
OTIpeJIeIeHUE CpeJIbl BOIHBIX PACTBOPOB. 3a/IaHMUs HA COCTABJICHUE HOHHBIX PeaKIni
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KonTpoasnas

CrpoeHue BelecTBa U XUMUYECKUE PEAKIIUU 2
pabdora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BeLeCTB 12
Tema 3.1. OcHoBHOe coepkaHue 4 OK 01
Knaccupukanmus, Teopernueckoe odyuenune 2 OK 02
HOMCHKJIaTypa 1 [Ipenmer Heopranuueckoit xumuu. Kiaccudukanus Heopranuueckux BemecTs. [IpocTeie n
CTpOCHHIE CJI0’KHBIE BelecTBa. OCHOBHBIE KIIACChl CI0KHBIX BEILECTB (OKCHIbl, THIPOKCHU/IbI, KUCIIOTHI,
HCOPraHWICCKUX coinu). B3auMocBsI3p HEOPraHUYECKUX BELLECTB. ArperaTHble COCTOSIHUS BEIIECTBA.
BCIIECTB Kpucrannuueckue 1 amopgHbie BelecTBa. THUIIbI KpUCTAJUIMYECKUX PELIETOK (aTOMHas, 2

MOJICKYJISIpHAs, HOHHAS, METAJNTNYeCKast). 3aBUCUMOCTh (PM3NYECKUX CBOMCTB BELIECTBA OT

TUIA KPUCTAJUINYECKOHN peIIeTKU. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTH BEIIECTB OT BHJIA

XUMHUYECKOH CBSI3U U TUIA KPUCTAIIIMYECKON pemeTKu. [[puunHbel MHOrooOpasust BelecTB

IlpakTH4yeckue 3aHATUSA 2

HomeHnknarypa HeopraHM4eCcKMX BEIECTB: Ha3BaHUE BEILECTBA UCXO/AS U3 UX XUMUYECKOH

(hOopMyIIBI HITH COCTAaBIICHHE XUMUYECKON (POPMYIIBI HCXOsl U3 HA3BaHUS BEIIECTBA 1O

mexayHapoanoi (MIOITAK) unu TpuBHaibHON HOMEHKIIATYpeE.

Pemenune mnpakTuueckux 3aJaHUl 1O KiIaccU(UKAIMM, HOMEHKIAType M XUMHYECKUM

¢dopMynaM HEOpraHMYECKHX BELIECTB Pa3IMUYHBIX KJaccoB (yrapHbli ras, yrJIeKHCIbIA ras, 2

aMMHaK, raiieHas W3BECTb, HEralleHas W3BECTb, IMHUThEBass COJa M JPYrHX): Ha3blBaTh U

COCTaBJISATh (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACIATh IPHUHAUIEKHOCTD K KJIaccy.

HcTounuku xumuueckoit HHGopmaluu (CpeIcTB MacCOBOM MHpopMaIuu, ceTb MIHTepHeT u

apyrue). Ilouck nHpopmanuu no Ha3BaHUAM, HJIEHTH(UKATOpaM, CTPYKTYPHBIM (popmysiam
Tema 3.2. ®usuko- | OcHOBHOE coepKAHUE 2 OK 01
XUMHUYECKHE Teopernueckoe odyuenue 2 OK 02
CBOJCTBA Mertannbl. O0ume ¢gu3nyeckue M XUMHUYECKHE CBOMCTBA MeTauIoB. CrnocoObl MOTY4YEeHHS.
HEOPraHMYECKUX 3HaueHue METAJUIOB U HEMETAJNIOB B IIPUPOJAE U KUZHEIEATEIBHOCTH Y€JI0BEKa U OPraHU3MOB.
BEIIECTB Koppo3us MeTaioB: BUIbI KOPPO3HH, CIOCOOBI 3aIIMTH METAJUIOB OT KOPPO3UHU 2

Hemeramnsl. OOmue ¢usznyeckre 1 XUMHUYECKUE CBOMCTBAa HEMETaIOB. THIMYHBIE CBOIMCTBA

HemetaiioB IV— VII rpynn. Knaccudukammss 1 HOMEHKIIaTypa COEIMHEHUN HEMETalIOB.

KpyroBopoTbl OMOTeHHBIX 3JIEMEHTOB B IPUPOJIE
Tema 3.3. OcHoOBHOe coiep:KaHue 4 OK 01
Unentndukanns | JlaGopaTopHble 3aHITHS 4 OK 02
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HEOPTaHUYECKUX Jlabopamopnas paboma 4-5 Ocnogénvie kiaccvl HeOp2anUuUecKux 6euecmasy. OK 04

BELIECTB N3ydyenne peaknuu B3aUMOJICHCTBUSI HEOPTaHMYECKUX COCIUHEHUH, CIOCOOBI TONydeHUs U
XUMHUYECKHE CBOMCTBA OKCHUJIOB, OCHOBAaHUM, KUCIIOT U COJIEH.
Pemenue sxkcnepuMeHTANBHBIX 33/1a4 110 XUMHUYECKUM CBOMCTBAM METAJIOB U HEMETAILIOB, 11O 4
PacIO3HAaBaHUIO U MOIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB.
WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIOIB30BaHUEM UX (DU3UKO-XUMUYECKUX
CBOMCTB, XapaKTEPHbIX KAYECTBEHHBIX PEAKIIHil.

KonTpoibHasn .
CBoiicTBa HEOPraHUYECKUX BEIIECTB 2

padora 2

Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BellleCTB 16

Tema 4.1. OcHoOBHOE co/lep:KaHue 4 OK 01

Knaccudukanus, Teoperuueckoe o0yueHue 2

CTpOCHHUE U [losiBneHue u pa3BUTHE OPTAHMYECKOM XMMHUHU KakK HayKu. [Ipeamer oprannueckoi XuMuH.

HOMEHKJIaTypa MecTo 1 3HaueHUE OPraHUYECKON XUMHH B CUCTEME €CTECTBEHHBIX HaYK.

OpraHUYECKUX XHUMHUYECKOE CTPOCHUE KAK IMOPSIOK COECIUHEHHS AaTOMOB B MOJIEKYJE COIJIaCHO MX

BELIECTB BaJICHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOCHUSI OPTaHHMYECKHX
coenuHennii A.M. bytiiepoBa. YriaepoJaHblil CKENET OPraHUuYecKOrd MOJIEKYJbl. 3aBUCHUMOCTh
CBOMCTB BEIIIECTB OT XMMHYECKOTO CTPOEHHUs MOJIeKyIl. 3oMepus u u30Mephl. 2
[Tonstue o ¢dyHkiuonansHO rpynmne. Papukan. [Tpunnuns! kinaccudukanuym opraHUuYecKUX
coeMHEeHU. MexnyHapoaHas HOMEHKJIATypa W TPUHIMIIBI HOMEHKJIATYpPhl OPTaHMYECKHX
coenqunHeHuii. I[lonstue 00 a3zoTcomepKalUX COETUHEHUSX, OMOJIOTMUECKH aKTHUBHBIX
BemiecTBax (yriaeBodax, Kupax, Oenkax U Jp.), BBICOKOMOJEKYJSIPHBIX COEIMHEHHSIX
(MOHOMeEp, TOTUMED, CTPYKTYPHOE 3BEHO)
IIpakTnyeckne 3aHATHSA 2
Homenkiiatypa  OpraHMYecKuX  COCIMHEHMM  OTACNIBHBIX  KJIACCOB  (HACBHIIIEHHEIE,
HEHACBIIICHHBIE U apOMAaTHUYECKHE YTIIEBOJAOPOIbI, CHUPTHI, (PEHOJBI, ANbJIETHIbI, KETOHBI,
KapOOHOBBIE KHUCIOTHI U ap.) CocTaBieHHEe TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (HOpMYIT
OpPraHWYECKUX BEUIECTB OTIEIbHBIX KJIACCOB, UCIOJIb3YsI UX HA3BaHUS MO CUCTEMAaTHYECKOU U 2
TPUBHAIILHON HOMEHKJIAType (dTHJICH, alleTUJICH, TIUIEeprH, (eHol, popMaIbIeTul, YKCyCHas
KHCIIOTa, TIMIKH). PacueTsl mpocreiiineil GopMynabl OpraHUYECKOW MOJIEKYJIbI, UCXOJS U3
AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CpolictBa| OCHOBHOE co/lep:KaHue 6 OK 01

OpPraHNYeCKuX Teopernueckoe o0yueHue 2
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COCTUHEHUN DUBHKO-XMMHUUYECKHE CBOMCTBA OPTaHUYECKUX COCTMHEHHUH OTIETBHBIX KJIacCOB (0COOCHHOCTH OK 02
KJIacCU(UKALUA U HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTHYECKUH psii v o0miast hopMyna; OK 04
n3oMepust; GU3NIECKHE CBOMCTBA; XMMUYECKHUE CBOMCTBA; CIIOCOOBI MOTYYCHU):

— TpeleiabHbIe YIIeBOAOPOAbl (aJIKaHbl W LMKJIOANKaHbl). ['opeHHe MeTaHa Kak OJWH U3
OCHOBHBIX HCTOYHMKOB TE€IUIa B IPOMBIIUICHHOCTH # ObITy. CBOWCTBAa MPHUPOIHBIX
YIII€BOJ0POOB, HAX0XK/ICHUE B IMPUPOJIE U IPUMEHEHHUE aJIKAHOB;

— HempeneabHbIe (QJIKEeHBI, AIKMHBI U JIKQJAUEHBI) U apOMaTHYECKUE YIIeBOAOpOabl. ['opeHue
aleTUJICHa KaK KICTOYHUK BBICOKOTEMIIEPATYPHOTO TJIaMEHU JJII CBAPKHU M PE3KU METAJUIOB
JlaGopaTopHble 3aHATUA

Jlabopamopuas paboma 6 “Ilonyuenue smunena u e2o ceoticms"

[Tonyyenue sTuUieHa M M3Y4YCHHE €ro CBOMCTB. MojenupoBaHHE MOJIEKYT M XUMHUYECKHX
MPEBpAIlCHUH Ha MPUMEPE dTaHa, STHICHA, alleTUJICHA U JIp.

TeMma 4.3. OcHoOBHOE co/lep:KaHue OK 01

Unenrndukanms Teoperuueckoe oGyuenue OK 02

OpraHMYCCKIX buooprannueckue coenunenus. [Ipumenenne u 6uonornyeckas poipb yrieBoaoB. OKucIeHue OK 04

BEILCCTB, HX YIJIEBOJIOB — UCTOYHUK DHEPTUU >KUBBIX OpraHu3MoB. OOJacTH MPUMEHEHHUS] aMHHOKHUCIIOT.

3HAYUCHHUC 1 [IpeBpamenuss OenkoB MNUIM B  opraHu3Me. buonornueckue (QyHKIUHU — OENKOB.

TIpHMCHCHHC B buonoruueckue Gynkunu xxupos. Poib oprannyeckoil XuMuu B pelieHny MpooiieM MUIEBOH

OBITOBOM 1 _ | 6e3omacHOCTH

MIPOU3BOICTBEHHOM

EATETBHOCTH IIpakTuyeckue 3a£anﬂ _

HeOBCKA Ponb oprannyeckoit XuMuuM B pelieHu mpooieM SHEPreTHIeCKo 6€30MacHOCTH, B Pa3BUTUH

MCIUIHUHBI, CO3JdAHUN HOBBIX MATCPHUAJIOB, HOBBIX HMCTOYHHKOB SHCPTHUU (aHBTepHaTI/IBHLIe
NCTOYHHUKH 3Hepr1/11/1). OnacHOCTh BO3)1€I>1CTBPI$I Ha JKMBBIC OpraHU3Mbl OPTraHUYCCKUX
BCIICCTB OTACIIBHBIX KJIACCOB (YFJ'IGBOI[OPO,I[BI, CIIUPTHI, (I)eHOJ'IBI, XJIOPOPraHNn4eCKuc
ITPONU3BOJHEBIC, aJIbACTUIBI U I[p.), CMBICJT TOKa3aTejisd NpcaCIbHO )IOHyCTI/IMOﬁ KOHUCHTPAIUH

JlabopaTopHble 3aHATHSA

Jlabopamopnas paboma 7 “Kauecmeennoe onpedenenue 31eMeHMO8 6 OpP2AHUYECKUX
coeounenusx’”’

Omnpenenenre >JIEMEHTOB B COCTaBE OPTaHUYECKUX COCTUHEHHH C MCTHOJIb30BaHUEM (DHU3HKO-
XUMHYECKHX CBOHCTB W  XapaKTEPHBIX KAYECTBEHHBIX peakinuid. BoO3HUKHOBEHHE
AQHAJIMTUYECKOTO CHUTHANA C TOYKH 3pPEHUS XHMHUYECKUX TIPOIECCOB MPHU MPOTEKAHUU
KA4eCTBEHHOW PEaKIMH, ITO3BOJISIONICH HWIACHTH()HUIIMPOBATh NPEIOKCHHBIC OPraHUYeCKHe
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BCIIIECTBA.

KonTpoibHasn

paGoTa 3 CTpyKTypa 1 CBOWCTBA OPTraHUYECKHX BEILECTB 2
Pasien 5. KI/IHeTIrI:le(!KI/Ie M TEPMOIMHAMHYECKHE 32KOHOMEPHOCTH NPOTEKAHHS XHMHYECKHX| o
peakumii
CkopocTb OcHoBHOe coepkaHue 10 OK 01
XUMUYECKHUX OK 02
peaKiuii. Teopernueckoe o0yueHue 2
XUMHUECKOE CKOpOCTh peakIiM, €€ 3aBHCHUMOCTh OT PAa3JIMYHbIX (DaKTOPOB: MPHUPOJBI PEArHpPYIOIIUX
paBHOBECHE BEIIECTB, KOHIIEHTPALIUM PEArdupyroINX BEHIECTB, TEMIEpPaTyphl W IUIOMIAIN PEaAKIHMOHHOM
MOBEPXHOCTU. TeroBble 3(P(GEKT XUMHUYECKUX peakuuid. DK30- M DHIOTEPMUYECKHE,
peaxiuu. 9
OO6patumMocTh peakiuuii. XHMHUYECKOE PABHOBECHE U €T0 CMEIICHHUE MO/1 ACHCTBUEM Pa3IMYHbBIX
(akTOpOB (KOHIIEHTPALUS PEAareHTOB WMJIM MPOIYKTOB PEAKIWH, JABJICHUE, TeMIepaTypa) s
CO3/IaHHSA ONTHUMAIBHBIX YCIOBUH MPOTEKaHUs XUMHYecKux mpoueccoB. [lpunmun Jle
[ITarenbe
IIpakTHYeckue 3aHATHSA 4 OK 01
Pemenne mNpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUi Ha aHanu3 (HaKTOpOB, BIUSIONUX Ha OK 02
M3MEHEHHE CKOPOCTH XUMHUYECKOW PEaKIiy, B T.4. C TIO3UINI KOJOTHYECKH IeTIeCO00pa3HOTro
MOBEJCHUsSI B OBITY W TPYAOBOM [EATENBHOCTH B LENAX COXPAaHEHHs] CBOETrO 3/0pPOBbI U 2
OKpY>Karolle MpUPOTHON CPEbI.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX 33JlaHUN Ha MpuMeHeHue npuHiuna Jle-Illatense ms
HAXOXKJICHHUS HANpaBIICHHUS CMEIIECHHsI PABHOBECHSI XMMHUYECKON PEaKIy M aHATU3 (PaKTOpOB, 2
BIIMSIIOIIMX HA CMEIIEHNE XUMHUUECKOT0 PaBHOBECHSI
JlabopaTopHble 3aHATHUS 4
Jlabopamopnas paboma 8 « Ckopocmeb Xumuueckux peaxyuiry.
W3yunTh BIMSHUE KOHIEHTPAIMH, TEMIIEPATyphl U KaTallM3aTopa Ha CKOPOCTh XUMHYECKUX 2
peaKuuid.
Jlabopamopnas paboma 9 «Xumuueckoe pasrnogecuey.
[Tonatue xumudeckoro pasHoBecHs. CBoiWcTBa peakUMH, HAXOAALIMXCS B COCTOSTHHH 2

XUMHNYCCKOT'O PaBHOBECH . OCHOBHBIE CBOMCTBA XHMHYECKOTO PAaBHOBCCHA.
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Pa3znen 6. PacTBOpBI 6
Tema 6.1. OcHoBHOE coJep:KaHue 4 OK 01
Homnsitue o Teoperudeckoe o0yueHue 2 OK 02
pacTeopax PacTBopenne Kak (Qu3MKO-XMMHMYecKHMi mporecc. PactBopel. CrocoGbl NPUTOTOBIEHHS OK 07
pactBopoB. PactBopumocTh. MaccoBas 10y pacTBOPEHHOro BemiecTBa. CMbICI IOKa3aTels
MpEeAENIbHO JOMYCTUMON KOHILIEHTPALlUM M €ro MCIOJIb30BAaHUE B OLEHKE 3KOJIOTMYECKOU 2
0€30MaCHOCTH.
IIpakTHYeckne 3aHATHS 2
[IpaBuna SKOJOTUYECKH IIEIECO00pPA3HOTO MOBEACHUSI B OBITY W TPYIOBOM NEATEIHLHOCTH B OK 01
LENSAX COXPAHEHUS CBOETrO 3J0pPOBbS M OKpPYXalolled MNPUPOJHON Cpebl; OMACHOCTH OK 02
BO3JICHCTBUS Ha KUBbIE OPraHU3MBbI OIIPE/ICTICHHbBIX BELLIECTB. 2 OK 07
Pemienne mpakTMKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3a/laHUM HAa PaCTBOPBI, UCIOJIb3YEMBIE B
OBITOBOI M IIPOM3BOJCTBEHHOMN JEATEIBHOCTH YEJIOBEKa
Tema 6.2. OCHOBHOE CO/Iep:KAHME 2 OK 01
Hccnenopanue JIaGopaTopHbie 3aHATHS 2 OK 02
CBOUCTB PACTBOPOB | 11,60pamopnas paboma 10 «IIpuzomoenenue pacmsopoey. OK 04
[IpuroToBnenue pacTBOpOB 3aJaHHOM (MaccoBOi,%) KOHLEHTpauuu (C MpaKTUKO- 2
OpPUEHTUPOBAHHBIMU BOIIPOCAMH ) U OTIPEAETICHUE CPEIbI BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
Paszpnen 7. Xumus B ObITY M IPOM3BOICTBEHHOMH 1eAATEJIbHOCTH YeJI0BeKa OK 01
Xumust B ObITy 1 OcHoBHOe coiep:KaHue OK 02
MPOU3BOACTBEHHOMN
p I Teopernueckoe o0yueHue 2 OK 04
JIeSITETLHOCTH — = > OK 07
HeOBCKA Hogelimme noCTIXKEHUS XMMHYECKOWM HAYKHM M XMMHYECKOW TEXHOJOTHMU. Poilb XuMuu B
00eCleYeHnn SKOJIOTUYECKOH, JHepreTMYeckod M MHIIeBON Oe30MacHOCTH, Pa3BUTHH
MeaunuHbl. [IpaBuina moucka W aHaidM3a XUMHYECKOM HMHQOpMAlMM U3  Pa3IuYHbIX 2
WMCTOYHUKOB (Hay4Has W y4eOHO-Hay4Hasl JTUTepaTypa, CPeACTBa MaccoBOM WH(MOpMAIUH,
cetb MHTepHeT) Kelichl Ha TeMBI CBS3M 1€ATEIHHOCTH YEI0BEKA U MPUPOJIbI
CamocrosTenbHas paboTa 8
IMpome:kyTouHasi aTTecTanus no qucuuninue (1uddepeHUpPoOBaAHHBII 3a4eT)
Bcero 72
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3. YCJI0OBUS PEAJIMBAIIUA U CIUATIIINHBI

3.1. TpeGoBaHusi K MUHHUMAJIbLHOMY MATePHAJIBLHO-TEXHHYECKOMY O0ecredeHHIo

Peanu3zanust mporpamMmbl JUCHHUILTAHBI TPeOyeT HamWuus y4eOHOTO KaOWMHETa TEOpUU
OpraHUYECKOH U 00IIel XMMUH, XUMUIECKOU JTaO0OpaTOpUH.

Obopydosanue yuebHo2o KabuHema meopuu OpeaHu4ecKol u 00wel XUmMuu:

— J0CKa IS HallMCaHus;
- Ilepmonnueckas cuctema 3nmemenToB [[.1. MenpeneeBa, TaOIMIIbI U MJIAKATHI.

pabodee MeCTO MperoiaBaTes;

Obopyodosanue xumureckou 1abopamopuu.

CriekTpo(hoTOMETpHI B (POTOKOIIOPUMETPHI.

IMOCaZI0OYHBbIC MCCTA I10 KOJIUYCCTBY o6yqa}omnxc>1;

Pedpakromerp, nonomep, pH-mMeTp, KOHAYKTOMETP, MUKPOCKOTIBI
MyddenbHas neub
AHaJIUTUYECKHUE U TEXHUYECKHUE BECHI.

TepmocTaTsl.

XOJIOIUIILHUK

o HacronbHbie J'Ia60paT0pHLIe YCTAHOBKHU I10 HeopraHquCKOﬁ n OpFaHI/I‘ICCKOﬁ XHUMHH,

AHAJIMTHYCCKOEC H J'Ia60paT0pH0€

71a00paTOPHBIE CTOJIBI, BHITSKHBIC IIKA(BI.
3.2. UudopmanuonHoe odecriedeHrne 00y4eHust

o0opynoBaHue,

AYAUTOPHBIE MU XUMHYCCKUC

[lepeueHr peKOMEHAYEMBbIX y4YeOHBIX H3JaHUN, VIHTEpHET-pecypcoB, IOMOJHHUTEIHLHOU
JUTEpaTyphl
OcHOBHbBIC HCTOYHHKU:
Ne| Ne ABTOpBI Hanmenos I'on Hcnons3ye KonnuecTtso
n\ | ceme aHMe u TCS IK3EMILISIPOB
I | cTpa MECTO pu
U3IaHus A3YYEHUU B Ha
pasgenoB | 6uOimore | kadeape
Ke
2 3 4 5 7 8 9
1 AN. Oprannue | CaHKT- 4 Pexum _
ApTeMeHKO cKast [TerepOypr: JOCTyTIa: —
1 XUMHS Jlanb, 2023. URL:
https://e.lan
book.com/b
00k/312845
2 B.B. Eropos O6mast | CaHkT- 1-3, 5-7 Pexum -
xumus | [lerepOypr: JocTymna: —
1 Jlannb, 2023 URL:
https://e.lan
book.com/b
00k/322550
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https://e.lanbook.com/book/312845
https://e.lanbook.com/book/322550
https://e.lanbook.com/book/322550
https://e.lanbook.com/book/322550

I[OHOJIHHTCJILHLIC HCTOYHHUKH:

Komnunuecto
Ne | Ne ABTOpBI Hanmenos I'on Hcnons3y JK3EMIUIAPOB
m\in | ceme aHue u eTcs
cTpa MECTO pu B Ha
W3aHus U3Y4YCHUU | OmOIHMoTeKe kadenpe
pazzienoB
1 3 4 5 7
1 1 B.B. OcHoBBI CaHkr- 1-3,5-7 Pexum -
Kupunno | Heopranud [TerepOypr: JIOCTyTIA: —
CCKOM Jlanb, 2023. URL:
XUMUH https://e.lanbo
ok.com/book/
271280
2 1 J.C. buonorunu CaHKT- 4 Pexum -
[Tamupo eckas [TerepOypr: JIOCTyTIa: —
XUMHS Jlanb, 2023. URL:

https://e.lanbo
ok.com/book/

269918

HuTepHEeT-pecypChl M DIEKTPOHHO-OMOINOTEYHBIE CUCTEMBIL:

HuTepHer pecypcsl

1.

yHI/IBepCI/ITeTCKaﬂ

https://biblioclub.ru/

2. U3natenbctBo JlaHb. DaeKkTpoHHO-OMOIMOTEeYHas cucteMa.— https://e.lanbook.com/

oubnnoreka

OHJIANH.

DneKTPOHHO-O0MOIMOTeYHAs

3. Hayunas snexrponnas oubmmoreka eLIBRARY.RU — http://elibrary.ru
4. llentpanbHas 6nbnmmoTeka 0Opa3oBaTenbHBIX pecypcoB Munoopuayku PO. www.edulib.ru.

5. DnexTpoHHas MH(pOpMaIMoHHas oOpa3oBaTelbHas Cpefa MHCTUTYTA https://aunn.pd/

a) mporpaMMHoe obecrieueHue
Cucremusie mporpamMmmMHsble cpeactsa: Microsoft Windows XP,
[Tpuknanneie nporpamMusie cpeactsa: Microsoft Office 2007 Pro, FireFox

0) 0a3bl JaHHBIX, HH(HOPMAITMOHHO-CIIPABOYHBIC U TIOMCKOBHIE CUCTEMBI:

bass1 nannsix, MaTEpHET-pECypChl, HH(OPMAIIMOHHO-CIIPABOYHBIE U TOUCKOBBIE CHCTEMBI.

CuUCTEMa —

KaTajor o0pa3oBaTe’IbHBIX HHTEPHET-pecypcoB http://www.edu.ru/

XUMHYECKUH KaTaJlor: XuMu4Ieckue pecypebl Pynera http://www.ximicat.com/

[TopTan ¢pyHmaMeHTaILHOTO XUMUYECKOro oOpa3oBanus Poccuu http://www.chemnet.ru
XuMuK: caiit o xumuu g xuMukoB http://www.xumuk.ru/
Xummdeckuit cepsep http://www.Himhelp.ru
DJeKTpOHHAast HHPOpMaIMOHHAsE 00pa3oBaTeNibHas cpefa HHCTUTYTa https://aunu.pd/
. AH(opManMOHHBIE TEXHOJIOTHH

DnekTpoHHas WHGOPMAIIMOHHAsT 00pa3oBaTeNbHAs Cpela WHCTUTYTa O00ECTeuMBaeT JOCTYI K
yueOHBIM IUTaHaM, pabouuMM mporpaMmMaM JHUCHUIUIMH (Mojyiei), MporpaMMmamM IpakKTHK,
AIIEKTPOHHBIM YUYEOHBIM M3JaHUSAM M SJIEKTPOHHBIM 00pa30BaTEeNbHBIM pecypcaM, YKa3aHHBIM B
pabouux mporpaMmax JIUCHUIUIMH (MOAYJei),
3JIEKTPOHHOT'0 NOPT(OIHNO 00yUaroLIerocs, B TOM YHCJIe COXpaHEHUE ero padoT U OLIEHOK 3a 3TH

paboTHI.

IIporpaMMax MpaKTHK;

mocpecaACTBOM TEXHOJIOTHI 1O MNEPCCBUIKEC U MMOJTYUCHUTIO 3JICKTPOHHBIX COO6I.I.[CHPII>1.

(dhopMupoBaHue

[IpenycmoTpeHa BO3MOXKHOCTh B3aWMOJECHCTBHS CTYAEHTOB U IIperojaBarenei

20



https://e.lanbook.com/book/271280
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https://e.lanbook.com/book/269918
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3.3. OcoGenHoOCTH peanu3anuu padoyeil NporpaMmsbI
B wuckmouMTeNnbHBIX Cilydasx MpU  peanu3auud paboyeil mporpaMMbl NPUMEHSETCS
AIIEKTPOHHOE 00yUeHHE U TMCTAHIIMOHHBIE 0Opa3oBarenbHbie TexHonoruu (0 u J10T), Brirodas
IIPOBEJCHUE TEKYILEro KOHTPOJS YCIIEBAEMOCTHM M IPOMEXKYTOYHOM arTectauuu. Peanmzanus
paboueil mporpaMMbl JUCHUIUIMHBL ¢ ucnoib3oBanueM 20 u JIOT ocymectBiserca 1o
YCMOTPEHHIO BEAYILEro MpenojaBareisl ¢ y4eTOM TEXHUYECKUX BO3MOXKHOCTEH O0y4aroIuxcs ¢
MCIIOJIb30BAaHMUEM MPOTrPaMMHBIX CPEACTB, oOecrieunBaomux npuMmeHenue snemento 30 u J1OT
B MHCTUTYyTE, IyTEM CHUHXPOHHOIO M ACHHXPOHHOIO B3aUMOJECHCTBHUS, K KOTOPBIM MOTYT
OTHOCHTBCSI:
- 3JIeKTpOHHAs! HHPOPMAIIMOHHO-00pa3oBarenbHas cpena MucTuTyra;
- TpymnmoBas TroinocoBas KoH(pepenuuss B Meccenmkepax (SAunmexc.Meccenmxep, VK
Teams);
- TPYIIIOBOM YaT B Meccekepax Annekc.Meccenmpkep, conuanbion cetn BKonTakre;
- oHJIaiiH BuneokoHpepeHius B Auaekc. Tenemoct;
- BHJICO3AIUCH JIEKIUW TIEIaroru4eckux pa0oTHUKOB WHCTUTyTa, pa3MeniéHHBbIE Ha
pa3’MYHBIX BHUJEOXOCTHUHTaX (HampuMep, Ha KaHajaxX I[pernojaBaTeliei) W/ 00JadHbIX
xpanmmmiax (Hanpumep, SAunekc./luck, Google.luck, O6mako Mail.ru u T.1.).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
JUCHUILIAHBI

KoHTpons M oOlLleHKa pe3ysbTaTOB OCBOEHHs 0O0I1€00pa30oBaTENbHOM JUCLUILUIMHEIL
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBIeHHbIE HA (POPMHUPOBAHUE OOLINX
U po(ecCHOHANBHBIX KOMIIETEHLIUH 110 pa3jesiaM U TeMaM CoJepkKaHus yueOHOro MaTepuana.

THnbI OLEHOYHBIX

Ne OK |Moayas/Paznen/Tema| Pe3yabrat 00ydenust .
MeponpusiTHi
| | OcHoBHOe comep:kanmne
1 Paszgea 1. OcHoOBBI @opuymiposarr,
0a30Bble MOHATHS H
CTpOEeHNs BelllecTBa
3aKOHBI XUMHHU
1.1 OK 01 |Crpoenue aToMOB Cocransats xumuueckue |1. Tect «Ctpoenue atoMoB
XUMHYECKHUX (hOopMyIIbI COEAMHEHH B |XMMHUYECKUX SJIEMEHTOB U
AJIEMEHTOB M IMPUPOJIA |COOTBETCTBHH CO MIPUPOJA XUMUYECKOM CBSZH.
XUMUYECKON CBSI3U CTENIEHBIO OKHUCIICHUS 2. 3agaun Ha COCTaBIICHUE
XUMHYECKHX JIEMEHTOB, |XUMHUYECKUX (OPMYIT
WCXO/IsI U3 BaJICHTHOCTH U |[IBYXaTOMHBIX COEIMHEHUM
ANEKTPOOTPHUIATETLHOCTH |(OKCHIOB, CYIb(PHI0B,
TUAPUJIOB U T.I1.).
3. 3agaHus Ha UCIOJIb30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BAHUU COEIUHEHUI IO
HOMEHKJIaType
MEXIyHApOAHOTO COI03a
TEOPETHUYECKON U NMPUKIIATHOU
XUMHH U TPUBHATBHBIX
Ha3BaHUU IS COCTaBIICHUS
XUMHUYECKUX POpMYTT
JIBYXaTOMHBIX COE€IMHEHUM
(oxcuaoB, cynbhuaIoB,
TUAPUJIOB U T.11.) U JPYTHUX
HEOPraHWYECKUX COCTMHEHUN
OT/ICTIbHBIX KJIaCCOB
1.2| OK 01 |[lepmomuveckuii 3akoH |XapaKTepU30BaTh 1. Tect «Merammueckue /
OK 02 |u tabmuna JI.1. XMMHYECKHE DJIEMEHTHI B [HEMETAJNIMYECKUE CBOMCTBA,
MenneneeBa COOTBETCTBHUH C UX AIEKTPOOTPHUIATEIIHHOCTD U

I0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
.. Menneneea

CPOJCTBO K 3JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOEHUEM U
MOJIO)KEHHUEM B
MIEPUOTUYECKON CUCTEME
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OK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusTHI

XUMUYECKUX dieMeHToR JI.1.
Meunpeneena.

2. [IpakTryeckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOEHHEM aTOMOB
XAMHYECKHX DJICMCHTOB U
MEePUOINYECKUM U3MEHEHHEM
CBOMCTB XHUMHYECKUX
3JIEMEHTOB U MX COCIMHCHUM
B COOTBETCTBHUH C
nojoxxenueM Ilepronuueckoit
CHCTEME.

3. IlpakTuxo-
OPUEHTHUPOBAHHBIC
TEOPETHUECKHUE 3aJaHus Ha
XapaKTEePHU3aALUI0 XUMHYECKUX
3JIEMEHTOB: «MeTalInuecKue
/ HeMeTaJInYeCKHE CBOMCTBA,
AJIEKTPOOTPHULIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C NX
AJIEKTPOHHBIM CTPOCHHEM U
ITOJIOKEHUEM B
MIEPUOTUYECKON CUCTEME
XHUMUYECKHX DJIEMCHTOB

JI.1. MeHnneneeBay

4. JlaboparopHas paboTta
«Onpenenenne
OTHOCHUTEJIBHOM aTOMHOM
MAacCHI IIHHKA

Pazpmea 2.
XuMuueckKue
peakuuun

XapakTepu3oBaTh THIIBI
XHMHUYECKHX peakuui

KonTposbnas padora
«CTpoeHne BelecTBa U
XUMHYECKHE PCAKIITNN

2.1

OK 01
OK 04

Tuel XUMHUYECKUX
peakuui

CocraBisATh peakuuu
COCIMHEHMUS,
pasnoxeHusi, 0OMeHa,
3aMEIICHUS,
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE
peaxkuuu

1. 3amaum Ha cocTaBICHUE
YpaBHEHUUN PEAKIUM:

— COeUHEHUS, 3aMEICHU,
pasnokeHusi, 0OMeHa;

— OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIIN
C HCII0JIb30BAaHUEM METOIa
AIIEKTPOHHOTO OanaHca.
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OK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunel oeHOYHBIX
MeponpUusTHI

2. 3agaun Ha pacyeT MaccChl
BellecTBa UM 00bEMa

ra3oB 110 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKITUH
BEILIECTB; PACUETHI

Macchl (00bEMa, KOJTMYeCTBa
BEILIECTBA) MTPOJIYKTOB
peaxiuu, eciiu OJJHO U3
BEIIECTB UMEET IPUMECH

3. JlabopaTopHas pabora
«OKHUCITUTENBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIHU
PacTBOPOB JJICKTPOIUTOBY

2.2

DIIEKTPOTUTHIECKAS
JUCCOLIAAIUS U
MOHHBI 0OMEH

CocTaBnaTh ypaBHEHUS
XUMHAYECKHUX PEaKIUH
HMOHHOI0 0OMEHa C
y4JacTheM
HEOPraHN4eCKUX BEIECTB

1. 3agaHus Ha COCTaBIICHUE
MOJICKYJISIPHBIX U HOHHBIX
peaKkuuii C y4acTUEM KHUCIIOT,
OCHOBAHHI U COJICH,
YCTaHOBJICHHE U3MEHEHHUS
KHCJIOTHOCTH CPEJIbI

2. JJaboparopnas padota
"THUIbl XUMHUYECKUX PEaKIIUI.
Peaxiuu ruaponmza’

Paspnen 3. Crpoenue u
CBOMCTBA
HEOPraHU4YeCcKHX
BellleCTB

HccaenoBars crpoeHue
U CBOiiCTBA
HEOPraHu4YeCcKuX
BellecTB

KonTposbnas padora
«CBolicTBa HEOPraHUYECKUX
BellecTB)
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OK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunel oeHOYHBIX
MeponpUusTHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKHX
BEIIECTB

Knaccudunuposars
HEOPraHU4ecKue
BEIIIECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «<HomeHnkaTypa u
Ha3BaHHME HEOPTaHUYECKUX
BEIIECTB UCXOJI U3 UX
XUMHUYECKON (HOpMYIIbI UITU
COCTaBJICHHE XUMUYECKOU
(bopMyIBI HCXOs U3
Ha3BaHUS BEIECTBA 10
MEKTYHapOAHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3ajauu Ha pacyer
MacCoBOH 1011 (Macchl)
XUMHUYECKOTO 3JIEMEHTa
(coenuHeHUsT) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aganus MO
KJIaCCH(UKAIINH,
HOMEHKJIAType U XUMUYECKUM
dbopMynaM HEOPraHUYECKUX
BEIIECTB PA3IUYHBIX KIIACCOB.
4. IIpakTuyeckue 3a1aHus Ha
omnpezeNeHue XUMUYECKOM
aKTHBHOCTH BEIIECTB B
3aBHCUMOCTH BHJIA
XUMHUYECKOU CBS3H U TUIIA
KPUCTAJUIMYECKON pEeIETKH

3.2

OK 01
OK 02

Du3nKOo-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XHMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAK)Ke TUIIa
KPHUCTAJUTMYECKOMN
pemeTku

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBAaHUH,
aM(pOTEePHBIX TUIPOKCUIOB U
COJIei».

2. 3amaHus Ha COCTaBJICHHUE
YpaBHCHUU XUMHUYECKUX
peaKkuuii ¢ y4aCTUEM MPOCTHIX
Y CJIO’KHBIX HEOPTaHHMYECKUX
BEIISCTB: OKCUJIOB METAJLJIOB,
HEMETAIIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCIIOT, OCHOBAaHHUH U
amM(pOTEepPHBIX TUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOITUX HX
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OK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusTHI

CBOIICTBA U CIIOCOOBI
MOJIyYEHHUSI.

3. IlpakTuxo-
OPHUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHUs Ha
CBOMCTBA U NOJIy4YEHUE
HEOPraHUYECKUX BEIECTB

3.3

OK 01
OK 02
OK 04

Unentudukanms
HEOPTaHUYECKUX
BEIIECTB

Hccnenosarts
KaueCTBEHHbBIC PEAKIINU
HCOpFaHI/I‘IGCKI/IX BCIICCTB

1. ITpakTHKo-
OpUEHTUPOBAHHBIC 3aJIaHUS
IO COCTABJICHUIO XUMUYECKHIX
peakuuii ¢ yuacTuem
HEOPraHMYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJISl UX
UJIeHTU(UKAITIY.
2.JIaboparopnas paboTa:
“OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX BEIIeCTB”

Pa3nen 4. Ctpoenue u
CBOMCTBA
OpPraHUYeCKuX
BelleCTB

HccaenoBarb cTpoeHue
M CBOHCTBA
OpPraHuYecKuX BellecTB

KonTposbnas padora
«CTpoeHue u cBoiicTBa
OpPraHUYecKHX BellecTB»

4.1

OK 01

Knaccudukanus,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECTB

Knaccugpunuposats
OpraHUYeCKHe BEIIeCTBa
B COOTBETCTBUH C UX
CTPOEHHEM

1. 3aganus Ha cocTaBiIeHHE
Ha3BaHUN OPraHUYECKHUX
COCIMHEHUH 110 TPUBUAIILHON
WIN MEXAYHApOIHON
CHUCTEMATUYECKOU
HOMEHKJIATYpE.

2. 3ajaHus HA COCTaBJICHHE
MOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hopMyI
OpraHMYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3ajauM Ha onpezeneHue
npocteiiel GopmMyIbl
OpraHMYECKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOIO
cocrana (B %)

4.2

OK 01
OK 02
OK 04

CaoiicTBa
OPraHNYECKHUX
COeTUHEHNN

VcranaBiuBarth
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
OpraHNYECKHUX BEIIECTB
OT CTPOCHUS MOJIEKYI

1. 3amaHus Ha cocTaBJIcHUE
YpaBHEHUN XUMHUUYECKUX
peaKkuuii ¢ yyacTuem
OpFaHquCKHX BCIIICCTB HA
OCHOBaHHMH UX COCTaBa U
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THunel oeHOYHBIX

Ne | OK [Moayas/Pazgen/Tema| Pe3dyabrar 00ydeHus .
MeponpUsATHI
CTPOCHHUS.
2. 3agaHusa Ha COCTaBJIEHUE
YPaBHEHUN XUMHYECKUX
peaxkuui, HWIUTFOCTPUPYIOIIUX
XMMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX peaKuil
U TEHETUYECKOM CBA3U
OpraHMYECKUX BEIIECTB
pa3HBIX KIIACCOB.
3. PacuerHbie 3a1auu 110
YPaBHEHHUSAM pEaKLUi C
y4acTUEM OPIaHUYECKUX
BELIECTB.
4. Jlaboparopnas pabota
“IlonyyeHue 3TWICHA U
W3y4YEHUE €ro CBOMCTB"
43| OK 01 |Nnentudukamus Hccnenosath 1.IIpakTuko-
OK 02 |opranuueckux Ka4yeCTBEHHBIC PEAKIIMM  |OPUEHTUPOBAHHBIC 3a1aHUS
OK 04 |BemiecTB, X 3HAaYEHHUE |OPTraHUYECKUX 10 COCTABJICHUIO XUMUYECKHUX
Y IIPUMEHEHUE B COCUHEHUI OTAEIBHBIX |pEaKLMH ¢ y4aCTHEM
ObITOBOI U KJIACCOB OpPraHMYECKUX BEILECTB, B T.U.
IIPOU3BOJCTBEHHON MCIIOJIb3YEMBIX IS UX
JEATEIbHOCTH UACHTU(PUKAIUH B OBITY U
yesioBeKa MPOMBIIIJIEHHOCTH.
2.JIaGoparopnas padoTa:
“KauecTBeHHOE OnpeesieHne
AJIEMEHTOB B OPraHUYECKUX
COECIMHEHUAX
5 Pazneu S. XapakrTepu3oBaTthb
Kunernyeckue u BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHYECKHE |(PAKTOPOB HA
3aKOHOMEPHOCTH PaBHOBecHe U CKOPOCTh
NpOTEeKaHUsl XMMHMYECKHX peakuui
XHMHMYECKHX peaKkuuid
5 | OK 01 |CxopocTb xuMH4eCKHX |XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peaknuii. XuMHUYECKOE |BIMSIHUE KOHUEHTPALMU |TEOPETUYECKUE 3a1aHUsI HA

paBHOBecHe

pearupyrommx BenecTs u
TEMIIEPATYPHI HA
CKOpPOCTb XUMHYECKHUX
peakuuii
XapakTepu3oBaTh

aHanu3 (HaKTOPOB, BIUSIONINX
Ha U3MEHEHHUE CKOPOCTH
XUMHYECKOHN peakiiuu.
[TpakTHKO-OpHEHTUPOBAHHBIE
3aJlaHuUs HA IPUMEHEHHE
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Tunsl oeHOYHBIX

Ne | OK [Moayas/Pazgen/Tema| Pe3dyabrar 00ydeHus .
MeponpusTHil
BIIMSIHUE U3MEHEHUS npuniuna Jle-1llatense nms
KOHIEHTPALMU BEIIECTB, |HAXOXICHUS HANPABIICHUS
peaKkuuu cpeasl U CMEIIIeHUS PaBHOBECHSI
TEeMIEpaTypbl HA XUMHUYECKOHN peakiuu u
CMeEIlleHNEe XUMHYECKOTO |aHalIu3 (PaKTOPOB, BIUSIOIIUX
paBHOBECHs Ha CMEIICHUE XUMHUYECKOTO
paBHOBECHS,
2. JlaboparopHasi paboTa «
CKOpOCTh XUMHYECKUX
peakuuii. XMMHUYECKOe
paBHOBECHE»
6 HUccaenoBaTs HCTHHHBIE
Pa3zgen 6. PactBopbl  |pacTBOPBI ¢ 3aJaHHBIMHA
XapaKTepUCTUKAMU
6.1| OK 01 |ITonsitue o pactBopax |Paznuyarh uctuHHBIC 1. 3agauu Ha MPUTOTOBJIECHUE
OK 02 pacTBOpbI pacTBOPOB.
2. IIpaktuko-
OPUEHTHPOBAHHBIE PACUETHHIE
3a/laHusl Ha TUCTIEPCHBIC
CHUCTEMBI, HCTIOJIb3yEeMbIC B
OBITOBOM U
MIPOU3BOJCTBEHHOMN
JIeATETbHOCTH YEJIOBEKA
6.2| OK 01 |HccaenoBanue cBoiicts |MccnenoBath Gpu3nko- Jlaboparopnas paboTa
OK 04 |pactBOpOB XUMUYECKHE CBOMCTBA “ITpuroroBneHue pacTBOPOB”
WCTUHHBIX pacTBOPOB
7 Pa3pen 7. OnenunBaThb 3amuTa Keiica (¢ yueTom
Xumus B ObITY U NnocJjieACTBUA ObITOBOM M |Oyaymiei
NPOM3BOJACTBEHHON  [IPOM3BOACTBEHHOMH npogeccCHOHAIBLHOU
AeATeIbHOCTH AeSITeJIbHOCTH YeJ10BeKA |1esiITeJIbHOCTH)
Ye10BeKa ¢ MO3M LM
IKO0JIOTHYECKOMI
0e30macHOCTH
OK 01 [(Xwumus B ObITYy 1 OnenuBats nocnencteus |Keiic (¢ yaerom Oymyrei
OK 02 |npown3BoacTBEHHOU OBITOBOM U npodeccuoHanbHOM
OK 04 |mestenpHOCTH MPOU3BOJACTBEHHOMN JIeATETLHOCTH)
OK 07 [uenoBeka NesTEIbHOCTH YeloBeka ¢ |Bo3MOKHbIE TEMBI KEHCOB:

HO3UIINHA YKOJIOTHUECKOU
0€e30MacHOCTH

1.Ctpoenne W XUMHYECKHUH
cocTaB 3eMIIN.

2. amkaTopsl
HKOJIOTHYECKOTO
HeOJ1aronony4us
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OK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusTHI

OKPYXKaIOIIeH CPeIbl.
3. CpencrBa 3amuTh
METAJIJIOB OT KOPPO3HH.
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