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[Tpu pazpaboTke paboueil mporpaMMbl AUCUUIUINHBI B OCHOBY ITOJIO)KEHBI:

1.0I'0OC CIIO mno cnenuanpHocTH 35.02.05 ArpoHOMHS, YTBEPXKICHHBIH MPUKA30M
MunucrepcTBa oO6pazoBanus U Hayku PO ot «13» urons 2021 r. Ne 444,

2.YueOnbIii mian crenuaibHocTh 35.02.05 ArpoHoMus , 0J0OpEHHBIN Y4YeHBIM COBETOM A30BO-
Uepunomopckoro unxkernepnoro uacruryra ®I'bOY BO [onckoit [AY «29» despans 2024 r.
[Tpotokom Ne7.

3. Ilpukaz Munnpocsemienuss Poccun ot 03.07.2024 N 464 «O BHeceHWHM H3MEHEHUH B
denepanbHble TOCYJAPCTBEHHBIE 00pa30BaTeIbHBIC CTAHIAPTHI CPETHETO MPO(HEeCCHOHATHLHOTO
00pazoBaHUM.

PaGouas nporpamMmma JUCHUIUIMHBI paCCMOTPEHA U PCKOMCHAOBAHA K MCIIOJIb30BAHUIO B
y4eOHOM Tmpolecce Ha 3acelaHMHd METOIMYECKOro  coBeTa  (aKylbTeTa CpPEIHEro
npogdeccuoHanbHOro oopazoBanus «27» asrycra 2024 r. [Tporokosn Ne 1.

[Ipencenarens Mmeroguueckoro coseta: Kponmpenkas H.E.

Pazpabotumk: npenogasatens 1 kareropun Kynemosa JILA.
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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJBHOM JUCHUILJIAHBI

1.1 MecTo AuCHUILINHBI B CTPYKTYype oOpa3oBarebHoH nporpammsl CITIO

OOmeobpa3oBarenbHas TUCHMIUIMHA «XHUMHUSA»  SIBISETCS  00S3aTENIbHOM  YacTbhIO
00111e00pa30BaTEIbHOrO IMKJIa 00pa3oBaTelIbHONW MporpaMMbl B cooTBercTBHH ¢ PI'OC mo
crenanbHocTH 35.02.05 «ArpoHomus’”

1.2. Heau U miianHupyemMblie pe3yJabTaThl 0CBOCHUS IMCIUILINHbI:

1.2.1 leas 001meo0pa3oBaTebHON JUCHUILIIHHBI

dopMHUpPOBaHUE Y CTYACHTOB MPEICTABICHUS O XUMHUYECKON COCTABJISIONICH €CTeCTBEHHO-
Hay4YHOW KapTHHBI MHUpa KaK OCHOBBI MPUHSATHS PEIICHUH B XKU3HEHHBIX M IPOU3BOACTBEHHBIX
CUTYaIlUsX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpee.



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: - BIAQJCTb CHCTEMOM XHUMHUYECKUX 3HAHMH, KOTOpas BKJIOYAET:

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

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

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

npodecCHOHAIbH | TEXHOJIOIMYECKON M COLMAIbHOM HANpaBlIEHHOCTH, | XMMUYECKas CBsI3b, MOJIb, MOJIIpDHAs Macca, MOJIIPHBIM 00beM,

Oii ICATENBHOCTH | CIIOCOOHOCTh ~WHUIMUPOBATh, IUIAHUPOBATh U | YIJIEPOAHBIN CKENleT, (YHKIMOHAIbHAs TPYIIa, pauKall, H30MEpHs,

IIPUMEHUTEIBHO | CAMOCTOSTENIBHO BBINOIHATH TAKYIO JESATEIBHOCTD; | M30MEPbI, TOMOJOTUYECKUH psAll, TOMOJIOTH, YTJIE€BOAOPOAbI, KUCIOPOA- 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, KPUCTAUINYECKash PELIETKa, 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,
aKTyallu3upoBaTh MNpoOJeMy, paccMaTpUBaThb €€ | BOCCTAaHOBUTENb, CKOPOCTh  XMMHUYECKOH  peakluu, XHUMHUYECKOe
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/ITepl/II/I UX JOCTHUXKCHUS,
- 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 MacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK XUMUH,
dakTonoruueckue CBEACHHS O CBOWCTBaxX, COCTaBe, IMOJNY4YEHUU U
0e30macHOM  HMCIOJIb30BAaHUM  BAKHEWMIIUX  HEOPTraHWYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOHN JEATEILHOCTH YEeTIOBEKA,;
- YMETh BBIBJISITh XapaKTEpHbIC MPU3HAKKM M B3aUMOCBSI3b HM3YYEHHBIX
MOHSATUN, TPUMEHSTh COOTBETCTBYIOIIME TOHATUS TPU ONUCAHUU
CTPOEHUS M CBOMCTB HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB U UX
MIPEBPAIICHHI; BBISBIIATh B3AMMOCBSI3b XMMUYECKUX 3HAHUI C TOHATUSMHU




- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUN
KU3HEHHBIX TIPOOIIeM

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

- BJIAJICTh HaBBIKAMU Y4eOHO-HCCIIEOBATEIBCKOM 1
MMPOCKTHOM JESITEIIbHOCTH, HABBIKAMH pa3pelieHUs
pooem;

- BBIIBJISATH NPHUYUHHO-CJICICTBEHHBIC CBS3H U
aKTyaJIM3UpOBATh 3a/layy, BBIJIBUTATh THUIIOTE3Y €€
perieHus, HaXOJHUTh apryMEHThI IS
JTOKa3aTelibCcTBa CBOMX YTBEPXKICHHM, 3a7aBaTh
rapameTpbl U KpUTEPUU PEILICHNUS,

- 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/IHTerI/IPOBaTI) 3HAHUA nu3 paSHLIX
MpeAMETHBIX 00JIaCTeH;
- BBIBUTATh HOBBIE  HIEH, npeiaraTh

OPHUIMHAJIBHBIC IMTOAXOJAbI U PCIICHU .

U TIPEJICTABJICHUSAMU JPYTUX €CTECTBEHHOHAYUYHBIX NPEJAMETOB;

- yYMEThb HCHOJb30BaTh HAWMEHOBAHHMS XHMHYECKUX COCIMHEHUI
MEXIYHApOJHOIO COK03a TEOPEeTUYECKOW U MPUKIAJAHON XUMUU U
TPUBHUAJIbHBIE HA3BaHMSI BAXKHEWILIMX BEHIECTB (ITUJICH, alleTUJIEH,
rIuuepuH, Gpenon, GgopmManbaerusl, yKCycHas KHCIIOTa, TIHIMH, YTapHbIA
ra3, yrjeKuclbld ra3, aMMHUaK, ramieHas W3BeCTb, HEraiieHasi W3BECTb,
MUThEBAsl COJAa M JPYTUX), COCTaBIATH (OPMYJIbI HEOPraHWYECKUX U
OpPTaHWYECKUX BEIECTB, YPABHEHUS XUMUYCCKUX PEAKIUN, OOBSICHATH MX
CMBICT; TOATBEPXKAATh XapaKTepHble XHWMHUYECKHE CBOMCTBA BEIECTB
COOTBETCTBYIOIIMMHU  DKCIIEPUMEHTAMH M  3alUCAMH  ypaBHECHHI
XUMHUYECKUX PEaKIIHii;

- YMETh yCTaHABIUBATH MPUHAJJICKHOCTh N3YYEHHBIX HEOPTaHUYECKUX U

OpraHMYECKHUX BEUIECTB K ONpEAEICHHBIM KJlaccaM M TIpylIaMm
COCIMHEHUM, XapakTEpU30BaTb HUX COCTaB M BAKHEWINNE CBOMCTBA;
ONpeneNniaTh BHJbl XUMHUYECKHMX CBsI3€il  (KOBaJeHTHas, MOHHasd,
METaJIJIMYECKasi, BOJAOPOJHAs), THUIBl KPUCTAUIMYECKUX  PEIIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKUE PEAKLUY;

- cpopMupoBaTh TPEACTABJICHHUSI: O XHUMHUYECKOW COCTaBJISIOLIEH

€CTECTBEHHOHAYYHOW KapTUHBI MUpA, POJIM XMMHUHU B MO3HAHWUU SBICHUH
Opupojsl, B (DOPMUPOBAHMM MBIIUIEHUS W KYJIBTYpbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW  TPAaMOTHOCTH,  HEOOXOAMMOM  JUIsl  pelleHus
NPAaKTUYECKUX 3a7lad U HKOJIOTMYECKH OOOCHOBAHHOIO OTHOILEHHS K
CBOEMY 3/I0pPOBBIO M IPUPOJHOM CpPEAE;

- YMETb NMPOBOAMTH pacueThl MO0 XUMHUUECKUM (opMysaM M ypaBHEHUSAM
XUMHYECKHX PpEAaKIMid C HWCIHOJb30BaHUEM (U3NYECKUX BEIHYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: MAacCChl,
oO0bemMa (HOpMajJbHBIE YyCIOBHSI) TIa30B, KOJIMYECTBA  BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE XMMUYECKHE 3HAHUSA JUIs IPUHATHS peIlIeHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIMsX, CBS3aHHBIX C BEMIECTBAMH M WX
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 €Tr0 CBOMCTB, KAYECTBEHHBIC PEAKLIUU HA AJIbIETUIBI,
Kpaxmaj, YKCYCHYIO KHCIIOTy; JleHaTypauusi O€JKOB IIPH HAarpeBaHHH,




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

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

- COBEPILICHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOU
KyJbTYpbl Kak CpPEACTBA B3aUMOJICUCTBUA MEKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTHM HAay4YHOH JeATEIbHOCTH,

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

Osaanenue YHHBEPCAJIbHBIMH y4eOHBbIMHU

NMO03HABATEJILHBIMH AefiCTBUSIMH

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,

- co3laBaTh TEKCThl B pPa3jMYHbIX (opMaTax cC
y4eTOM Ha3HaueHUs HUHPOpPMALUM U IEJIEeBOH
ayTUTOpPUH, BBIOMpas  ONTHUMabHYIO  (QopMy
NIPEJCTAaBICHNS U BU3yalU3alliu;

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

- UCHOJb30BaTh CpEJICTBA HH(POPMALMOHHBIX H

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

- BJIAZICTb HABbIKAMU PACIIO3HABAHUWA 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 "Metamel" u "Hemeramisl") B
COOTBETCTBUU C IpaBWJIAMU TEXHUKU O€30MacCHOCTH MpH OOpalleHuu ¢
BEIIeCTBAMH M Ja0OpaTOpHBIM  00OpYyJOBaHHMEM;  IPEICTABIATH
pe3yNbTaThl XUMHUYECKOIO SKCIIEpUMEHTa B (opMe 3alucCu ypaBHEHUU
COOTBETCTBYIOIMX PEaKIUil 1 (GOpPMyINpPOBaTH BBIBOJABI HA OCHOBE ITHX
pe3yJbTaToB;

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

- BIAJAECTb OCHOBHBIMHU
XUMHYECKUX  SIBIICHHUH
MOJIETIUPOBAHUE);

- YMETh MPOBOAMTH PAcUeThl MO XUMHUECKUM (OopMyJaM M ypaBHEHUSM
XUMHUYECKUX peaKUUd C HUCIOJIb30BaHUEM (U3NYECKUX BEITUYHH,
XapaKTEpU3YIOIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: MAaCCHI,
oO0bema (HOpMasJbHBIE YCIOBHUSI) Ta30B, KOJIMYECTBA  BEIECTBA;
UCIOJIb30BaTh CUCTEMHBIE XMMUYECKHE 3HAHUS JUIs PUHATUS peIlIeHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIMsX, CBS3aHHBIX C BEHIECTBAMH H WX
IpUMEHEHHEM

METOJIaMH HAYYHOTO TMO3HAHUS BEIIECTB W
(HabmroieHre, W3MEPEHHE, 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 W BBINOJHATh XUMHUYECKUU OIKCIEPUMEHT
(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 OETKOB; MPOBOJUTH PEAKIMM HOHHOTO OOMEHa,
KOMaHze OBaaneHue YHHBEPCAJBHBIMH | ONIPEEIATh CpEAy BOJHBIX pacTBOPOB, KAayECTBEHHBIE pPEAKLUHUHU HaA

KOMMYHUKATHUBHBIMHU /IeHiCTBUSAMM: cynbar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHWUS; peIlaTh

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

- TMOHMMATh M HCIOJb30BATh IPEUMYIIECTBA | COOTBETCTBUU C MpaBUJIAMU TEXHUKH OE30MAaCHOCTH TMpHU OOpalleHUH 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

pacnpenenaTb pojiu ¢ y4eTOM MHEHHUH Y4aCTHUKOB

00CYXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOpIWHUPOBAaTH M BBHIIOIHATH paboTy B

YCIIOBHSIX peanbHOTO, BUPTYAJIBHOTO u

KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETUUYECKOE

MOBEJICHNE B PA3JIMYHBIX CHUTYalHUsIX, TMPOSBIATH

TBOPUYECTBO U BOOOpaskeHUE, ObITh HHUIIMATUBHBIM

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 MPOILIECCOB  HA  COCTOSIHME  MPUPOAHONW ¥ | QYHKIIMOHANBHOM  TPAMOTHOCTH, HEOOXOIMMOW Uil  peIIeHHs
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cpenbl, COIIMAIBHOW  Cpelbl, OCO3HaHWE TJ00aJbHOTO | MPAKTHYECKUX 3a/lad M DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS 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 OKpYXKarolled MPUPOAHON Cpelibl; YUUTHIBATh OMACHOCTb BO3JCHCTBUS
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:
00s13aTeNIbHON ayJTUTOPHOM yueOHOI Harpy3Ku oOy4aromierocs 68 4acos;
CaMOCTOSITeNIbHON paboThl 0Oyuaromerocsi 0 4acos.

2. CTpyKTYypa U coaep:kaHue 0011e00pa30BaTeIbHOM AU CHUIIIMHBI

2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThI

Bup yueOHoii padoTbl

ba3oBblii ypoBeHb

O0bem 00pa3oBaTeJIbHON POrPaMMBbI I CHUTLTHHBI 72
OcHOBHOe coiep:KaHue 68
BT. U..

TEOpETUIECKOe 00ydeHne 32
PAKTUYECKHUE 3aHSITUS 18
nabopaTOPHBIE 3aHATHS 16
KOHCYJIbTAIlHH 2
IMpomexxyTounas arrectanus (3K3aMeH) 4
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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
KOMIETeHIUU
1 2 3 4

OcHOBHOe cojiep:KaHHe 68
Pa3nes 1. OCHOBBI CTPOEHHS BeIeCTBA 8
Tema 1.1. OcHoOBHOe coiep:KaHue 4 OK 01
Crpoenne atomoB | Teopernueckoe ooyueHue 2
XAMAHCCKAX CoBpeMeHHas MOJIeb CTpoeHHs aToMa. CUMBOJHUYCCKHUN S3bIK XUMHHA. XUMUYECKUI 3JICMEHT.
SJICMCHTOB 1 DnexTpoHHAas KOoHGwurypamus aroma. Kiaccudukaims XUMHYECKHX DIIEMEHTOB (s-, p-, d-
Hpuposia 3IIeMEHTHI). BasleHTHBIE 251eKTPOHBI. BaleHTHOCTE. DIEKTPOHHAS TPUPO/Ia XMMHUYECKOU CBSI3H. 2
XMUMIMECKOH CBA3H |3 16k TpooTpULATENbHOCTD. BH/Ibl XHMIYECKON CBA3M (KOBAJICHTHAS, MOHHAS, METaIINIecKas,

BOJIOPOHAS) M CIIOCOOBI €e 00pa30BaHMs

IIpakTnyeckne 3aHATHA 2

Pemenne 3amannii Ha MCIOJIB30BAaHNE XMMHUYECKOM CHUMBOJIMKM M HA3BAaHWW COEIMHEHHUH 110

HOMEHKJIATYPE MEXYHAPOJHOTO COK03a TEOPETHIECKOM M MPHUKIATHON XUMUH U TPHBHATBHBIX

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

Cynab(UIOB, THAPUIOB ¥ T.I.) U APYTUX HEOPraHUYECKUX COCAUHEHU OTACTbHBIX KIIACCOB. 2

[pakTHyeckue 3aJaHuss HAa YCTAHOBJICHHE CBSI3M MEXIY CTPOCHHEM aTOMOB XHUMHYECKUX

SIIEMEHTOB U MEPHOJMIECCKUM H3MEHEHHEM CBOWCTB XHMUUYECKHUX DIIEMEHTOB U MX COCMHEHHI

B COOTBETCTBUH C NOJIOKEHUEM [1eprnoInuecKor CHCTEMBI.
Tema 1.2. OcHoBHOE cogepkaHue 2 OK 01
Hepuonnyecknit | JlaGopaTopHble 3aHATHS 2 OK 02
3aKOH M TabIMIA  [TTaGopatopras paboTa | «OmpeneneH e OTHOCHTENLHON ATOMHOH Macchl [IHKAY
AN Mengieneesa  |Ocpoenne nmpuMeHeHns MKalbl a.e.M. B XUMAYECKHX pacueTtax. OmpeieleHne 5

OTHOCHTEIBHON aTOMHOM MAacChl IMHKA [0 PEAKIIMH BEITECHEHUS. METAJLIOM BOJOPO/IA U3

KHCJIOTHI.
Pa3nen 2. XuMun4yeckue 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.

CocraBieHre ypaBHEHUH peakuii COeTUHEHNs, pa3I0KEeHUs, 3aMEICHHs, OOMEHa, B T.4.

peaxkuuii TOpeHus, OKUCIICHU-BOCCTAHOBJICHHUS.

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

BOCCTaHOBUTENb. COCTaBJICHHUE U yPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil

METOOM 3JIEKTPOHHOTO Oananca. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B TIPUPOJE,

MIPOU3BOJICTBEHHBIX MPOIIECcCax U KU3HEIESTEIbHOCTH OPraHu3MOB

IIpakTnyeckune 3aHATHSA

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

pacueTsl MO0 YpaBHEHHUSM XUMHUYECKHUX peakuuid. Moib Kak eIMHHUIA KOMUYECTBA BEIIECTBA.

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

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

HCII0JIb30BAHUEM Macchl, 00beMa (HOpMaJlbHbIE YCIIOBHSI) ra30B, KOJMYECTBA BEIECTBA

JlaGopaTopHble 3aHATUSA

Jlaboparopnass pabota 2  «OKUCIMTETHbHO-BOCCTAHOBUTEIbHBIE PEAKIMH PACTBOPOB

ANEKTPOJIUTOBY

IIpencraBnenne 00 OKUCIUTENBHO-BOCCTAHOBUTENBHBIX peakuusx. OrmpeneneHne CTeneHH

OKHCJIEHHUS 3JIEMEHTOB B COEIMHEHHUAX. 3a/laHN€ Ha COCTaBJICHUE YPaBHEHUW OKHUCIUTEIbHO-

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

Ha XapaKTEp MPOTCKAHWA OKHCIINTETEHO-BOCCTAHOBUTEIILHOM PCaKInu.
Tema 2.2. OcHoBHOE cogepkaHue OK 01
DNEKTPONUTHICCKAs| TeopeTHecKoe 06yueHne 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

JIaGoparopHas pabota 3“Turnel XuMHYeCKHX peakiuil. Peakuuu ruapomnusa’.
WccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOLIUXCsl BEIIECTB) U
MPU3HAKOB XUMUYECKUX peakiuii. [IpoBenenune peakunit HOHHOro 0OMeHa, onpeieleHne
CpeJibl BOAHBIX PACTBOPOB. 3a/1aHUs HA COCTaBJICHHE HOHHBIX peaklni
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KonTpoasnas

CrpoeHue BelecTBa U XUMUYECKUE PEAKIIUU 2
pabdora 1
Pazpnean 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BeLeCTB 14
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 BEILIECTB. ArperaTHble COCTOSIHUS BEIIECTBA.
BCIICCTB Kpucrannuueckue 1 amopgHbie BelecTBa. THUIIbI KpUCTAJUIMYECKUX PELIETOK (aTOMHas, 2

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

TUIA KPUCTAJUIMUECKOH pEIIeTKH. 3aBUCUMOCTh XMMHYECKON aKTUBHOCTH BEUIECTB OT BU/1A

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

IlpakTH4yeckue 3aHATUSA 2

HomeHknarypa HEOpraHM4eCKuX BEIIECTB: Ha3BaHUE BELIECTBA UCXOS U3 UX XUMUYECKON

(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 6 OK 01
XUMHUYECKHE Teopernueckoe odyuenue 6 OK 02
CBOMCTBA Mertamnel. OOume ¢u3znyeckue M XUMHUYECKHE CBoicTBa MeTaimioB. CrnocoObl MOTy4eHHS.
HCOPTaHMIECKUX 3HaueHue METAJUIOB U HEMETAJJIOB B MIPUPOE U KUZHEEATEIbHOCTH YEI0BEKa U OPraHU3MOB. 2
BEIICCTB Koppo3ust MeTarmioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. O6mue ¢puzndeckue 1 XMMUYECKHE CBONCTBA HEMETAJUIOB. THUIMMYHBIE CBOWCTBA

HemetaiioB [V— VII rpynn. Knaccudpukanuss 1 HOMEHKIATypa COCIUHEHMHA HEMETaslIoB. 2

KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B IPUPOJIE
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XUMHUUYeCKre CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHMYCCKHUX BCIICCTB (OKCI/IIIOB, TUAPOKCUIOB,

KHCJIOT, COJIEN U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IMPOCTHIX BELIECTB, BOAOPOIHBIX 2

COCJUHEHMI, BBICIIMX OKCHJIOB ¥ THAPOKCUIOB
Tema 3.3. OcHoOBHOE co/lep:KaHue 2 OK 01
Unentndukanus JlabopaTopHble 3aHATHSA 2 OK 02
HEOPTaHHICCKUX JIaGoparopHas pabora 4 MneHtudukanus HeopraHuueckux BemecTB». OCHOBHBIE KIIAcChI OK 04
BCIICCTB HEOPraHMYCCKUX BCIICCTB

Pemenne 3KCriepuMEHTAIBHBIX 3a/1a4 110 XUMUYECKMM CBOMCTBAM METANIOB U HEMETAJLJIOB, 110

pacrno3HaBaHUIO U MOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJLIOB. 2

Wnentudukanyss HEOPraHMYECKUX BELIECTB C HCIOJb30BaHUEM HX (DU3MKO-XMMHUYECKHX

CBOWCTB, XapaKTEPHBIX KAaueCTBEHHBIX peakuuii. KadecTBeHHbIE peaknuu Ha Ccyiabdart-,

KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHMSI
KonTtpoibHasn .

CBolicTBa HEOPTraHUYECKUX BEILIECTB 2
padora 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BellIeCTB 20
Tema 4.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Knaccudukanus, Teoperuueckoe o0yueHue 2
CTPOCHHE 1 IlosiBiieHHE U pa3BUTHE OPTAaHUYECKOW XUMUHU KaK Hayku. [IpenMer opranndeckon XuMuu.
HOMEHKJIATypa MecTo u 3HaYeHHEe OpraHMYecKOl XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHUYECKUX XUMUYECKOE CTPOEHUE KaK IOPSIOK COEIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX
BELICCTB BaJICHTHOCTH. (OCHOBHBIE TOJOXEHUS TEOPUM XHMHUYECKOTO CTPOEHUS OpPTraHUYeCKUX

coequHeHnit A.M. bytiiepoBa. YTriaepoaHbIi CKENET OPraHu4ecKod MOJIEKYJIBl. 3aBUCUMOCTh

CBOMCTB BEILIECTB OT XMMHUYECKOTO CTPOEHUsI MOJIeKyJ. M3oMepus 1 u30Mepshl. 2

[Tonatue o ¢pyHkunoHanmbHOM Tpynne. Pagukan. IIpuHuMNbel kiaccuukanum OpraHUYEcKUuX

coequHeHN. MexayHapoaHass HOMEHKJIaTypa M HPUHLUIBI HOMEHKJIATYpbl OpraHMYeCKHUX

coequHenuil. IloHsTHe 00 a3oTconxepXKalluX COEAMHEHUSX, OHOJOrMYECKH aKTUBHBIX

BemlecTBax (yrieBojax, JKHMpax, OelkaXx U Jip.), BBICOKOMOJEKYJISIPHBIX COEIMHEHUSX

(MOHOMEp, IOJIUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckune 3aHATHSA 2

Homenknatypa  opraHMuecKMx  COEAMHEHHMH  OTHENbHBIX  KJaccoB  (HACHIIIECHHBIE,

HEHACBIILIEHHBIE M apOMaTHYeCKHe YIJIEBOJOPObl, CIUPTHI, (PEHOIBI, ANbACTUIbI, KETOHHI, 9

KapOOHOBBIE KUCIOTHI U Ap.) CocTaBieHHE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (opMyl
OpPraHMYECKUX BEIIECTB OTIEJIBHBIX KJIACCOB, MCIOJb3Ysl MX Ha3BaHUS IO CUCTEMATUYECKOU U
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TPUBHAJIBHON HOMEHKJAType (3TUJIEH, alleTUIICH, INIMLEPUH, (PeHO, GOpMaIbAETHl, YKCYCHAs
KHUCJIOTa, TMIUH). PacueTrsl mpocreiiieil (GopMysbl OpraHUYECKON MOJIEKYINbI, UCXOAS W3
AJIEMEHTHOTO0 cocTana (B %)

Tema 4.2. CBoiicTBa
OpTraHUYECKHUX
COCTUHEHUN

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

®OU3MKO-XMMUYECKHE CBOWCTBA OPTaHMUYECKUX COCMHEHHUH OTAETbHBIX KJIACCOB (0COOCHHOCTH
KJaccu(UKaMU ¥ HOMEHKJIATYyphl BHYTPH KJlacca; TOMOJIOTHYECKUHN psin U obmas ¢opmyina;
n3oMepust; GU3NYECKrue CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOTY4EHHSI):

— IpeAesbHBbIE YIVIEBOAOPObl (aJKaHbl M LMKIOAIKaHbl). ['OpeHMEe MeTaHa Kak OJUH W3
OCHOBHBIX HCTOYHHMKOB TeIllJla B IPOMBIIUIEHHOCTH M ObITy. CBOMCTBa NpPHUPOIHBIX
YIJIEBOJOPOOB, HAXO0XKACHHUE B IIPUPOJE U IPUMEHEHHE aJIKAHOB;

— HenpezenbHble (AIKEHbI, aTIKUHBI U alKaJueHbl) U apOMaTHUECKUE yIieBoAopoabl. 'openue
AlETUIICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJI CBAPKU U PE3KU METAJUIOB

— KHUCIIOPOJICOJepIKAIINE COCTUHECHUs (CUPTHI U (HEeHOJBI, KapOOHOBBIE KHCIOTHI U 3(HUPHI,
aJlbJETUABl M KETOHBI, KHpBI, yrieBoabl). IIpakThyeckoe NpHUMEHEHHE STHICHIIMKOJIS,
raunepuHa, ¢enona. IIpuMeHeHne ¢opmanbaeruaa, aneTalbIeruaa, YKCYCHOM KHCIIOTBHI.
MpbL1a Kak COJIM BBICIIMX KAPOOHOBBIX KUCJIOT. Moromye CBOWCTBA MbLIa

— a30TCcOoJEprKaIlue COEAUHEHMs (aMUHBI M aMHUHOKMCIIOTHI, Oenku). BbICOKOMOJIEKYIsIpHbIE
COeMHEHUS (CMHTETHYeCKHue M OMOJOrMYeCKU-aKTUBHbIE). MOHOMED, MOIUMED, CTPYKTYPHOE
3BeHo. [lomumepu3anust STUIeHa Kak OCHOBHOE HalpaBJIeHHE €ro UCIOJIb30BaHuUs.
I'eHeTnueckas CBsI3b MEXKy KJlacCaMi OPraHUYEeCKUX COCTMHEHUM

JlabopaTopHble 3aHATHUS

JIaGopartopHas pabota 5 “IIpeBpalieHuss OpraHMuECKUX BEIIECTB MPU HarpeBaHUH"
[lonydyeHne STuieHa U HM3y4eHHE €ro CBOMCTB. MoneanpoBaHUE MOJIEKYJI U XUMHUYECKUX
IIPEBPALICHHUI HAa IPUMEpE 3TaHa, STUIIEHA, alleTUICHA U JIp.

OK 01
OK 02
OK 04

Tema 4.3.
WNnentudukanus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYECHUE U
MPUMEHEHUE B
OBITOBOH U

OcHoBHOE CoACpKaAHUEC

Teopernueckoe odyuenune

buooprannueckue coenuaenus. [IpuMeHeHre u OHOIOTHYECKast poJib YTeBOA0B. OKHUCICHHUE
YIJIEBOJIOB — MUCTOYHUK DHEPTUU KUBBIX OpraHu3MoB. O0nacTé MpUMEHEHHUS aMHUHOKHUCIIOT.
[IpeBpamenuss OenkoB mnuIM B  opraHu3Me. buonornueckne (QyHKUMH — OENKOB.
buonoruueckue Qpynkuuu xupoB. Poib opranndeckoil XMMUU B PEIICHUU MTPOOJIeM MHUIIEBOI
0e30macHOCTH

OK 01
OK 02
OK 04
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HpOHSBOI{CTBCHHOﬁ
JACATCIIBHOCTH
YCI0BCKa

Posb oprannyeckoil XuMuM B pelieHuH NpoOsIeM SHEPreTHIecKo 0€30MacHOCTH, B pa3BUTUU
MEIUIMHBI, CO3JAHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHHKOB PHEPIUM (AJIbTEPHATHUBHBIE
UCTOYHUKHU 5SHepruu). ONacHOCTb BO3JACUCTBUS HA JKUBBIE OPraHU3Mbl OPraHMYECKHX
BEIIECTB OTJAEIBHBIX KJIAcCOB (YIJIEBOJOPOIBI, CIUPTHI, (EHONIBI, XJIOPOPTaHUYECKUE
IIPOU3BOJIHBIE, AJIbAETHIBI U JIP.), CMBICI ITOKA3aTellsl NPeAeIbHO JONYCTUMON KOHIEHTPAIUU

JlabopaTopHble 3aHATHSA

JlaboparopHast pabota 6: “VnenTudukamnus OpraHuMIecKuX COSIMHEHUIN OTACIbHBIX KJIaCCOB™
Wnentudukaims OpraHnIecKuX COCIUHEHUH OTAEIbHBIX KJIacCOB (HA MPUMEpE albJCTHIIOB,
Kpaxmala, yKCyCHOM KHCJIOTHI, OCJIKOB W T.I.) C HCIOJB30BAHHEM WX (DU3MKO-XUMUYECKUX
CBOMCTB M XapaKTEPHBIX Ka4eCTBEHHBIX peakiuid. JleHaTyparus Oenka TpH HarpeBaHUHU.
HBCTHBIG pCaKkuuu 0enkoB. BO3HUKHOBEHHE aHAJIUTUYECKOIO CHTHAla C TOYKHU 3pCHUsA
XMMHYECKMX MPOIECCOB MPH MNPOTEKAHMHM KAYCCTBEHHOW  pEaKIMH, IO3BOJISIONICH
UACHTU(HUIMPOBATH MPEIJIOKECHHBIE OPTaHNYECKHUE BEIIECTBA

KonTpoabsnas
pabora 3

Ctpykrypa (Hago CTpOEHHE) U CBOMCTBA OPraHUYECKUX BEIICCTB

Pa3nea S.

Kunernyeckne M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH TNPOTEKAHUS XHMHUYECKHX
peakuuii

CkopocTh
XUMHYECKHX
peaKuui.
XUMHUYECKOE
paBHOBECHE

OcHoOBHOE co/lep:KaHue OK 01
OK 02

Teopernueckoe o0yuenune

CkopocTh peakluu, €€ 3aBUCUMOCTb OT pa3M4HbIX (PAKTOPOB: MPHUPOJbI pPearupyromux

BELIECTB, KOHLEHTPALMN PEarupyrolMX BEILIECTB, TEMIEPATypbl U IUIOMIAAM PEAKIIMOHHOU

nmoBepxHocTU. TeruoBble 3P(HEKTh XUMHUYECKUX PEAKIUNA. IK30- M HSHIOTCPMHUUECKHE,

peaxkuuu.

OObpaTumocTh peakuii. XHMUYECKOE PaBHOBECHE U €r0 CMEIIEHHE MO AEMCTBUEM pa3IMuHbIX

(hakTopoB (KOHIIEHTpAIUsI PeareHTOB WM MPOJIYKTOB pEakllvu, AaBlIEHUE, TeMIepaTypa) s

CO3/1aHHS ONTHUMAJIBHBIX YCIOBUN NPOTEKaHUS XUMHUYecKUX mpoueccos. [lpunmun Jle

[laTense

IIpakTHYeckue 3aHATHS OK 01

Pemenne npakTHKO-OPUEHTHUPOBAHHBIX 33JlaHAN Ha aHaiW3 (HaKTOPOB, BIMSIOIIUX HA OK 02

M3MEHEHHE CKOPOCTU XUMHUYECKOM peakiiy, B T.4. C HO3ULUN SKOJOTHUECKH 11eJIeCO000pa3HOro
MOBE/CHUA B OBITY U TPYJIOBOW [EATENHHOCTH B IENSAX COXPAHEHMSI CBOETO 3/I0POBbS U
OKPY’KaIOILEeH IPUPOJTHON CPEJIBL.
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Pemienue npakTUKO-OpUEHTHUPOBAHHBIX 3aJaHiil Ha npuMeHeHue npuniuna Jle-lllatense nms
HAXOX/ICHUS HAMPaBIICHUS CMEIICHUS PAaBHOBECHS XUMHUYECKON peakiuy ¥ aHaiuu3 (pakTopos,
BIIUSIIOIUX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS

JlaGopaTopHble 3aHATHS 2
JlaGopaTopHas padora 7 «CKOPOCTh XUMUYECKHUX PEAKIIUA. XUMHUECKOE PABHOBECHEY.
W3yunth BIMSHUE KOHIEHTPAIMU, TEMIIEpaTyphl U KaTaau3aTopa Ha CKOPOCTh XUMHUYECKUX 5
peakuuii. [Tonsitue xumudeckoro paBHoBecus. CBONCTBA peaKIlfil, HAXOIAUINXCS B COCTOSHUU
XUMHYECKOro paBHOBecHsl. OCHOBHBIE CBOWCTBA XMMHUYECKOTO PABHOBECHSI.
Pazneu 6. PactBopsI 4
Tema 6.1. OcHoOBHOE co/lep:KaHue 2 OK 01
Honsitie o Teopernyeckoe o0yueHue 2 OK 02
pacTeopax PacTBopenne Kak (Qu3MKO-XxMMHMYeckMii nporecc. PactBopel. CHocoOGbl MPUTOTOBIECHHS OK 07
pactBopoB. PactBopumocTs. MaccoBasi 1051 pacTBOPEHHOTO BemiecTBa. CMBICT TOKa3aTes
MpeiebHO JOMYCTUMON KOHIICHTPAIMM M €ro HCIOJIb30BaHHE B OIICHKE SKOJIOTHYECKOU
0€30MacCHOCTH.
[IpaBuia 5KOJIOTHMYECKH IIeIeCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOH AESITENBLHOCTU B 2
[EISIX COXPAHEHHSI CBOETO 370POBbS W OKPYKAMOIIEH MPUPOIHONH CpPEIbl, OIMAaCHOCTH
BO3JICHCTBUS HA KUBBIE OPTaHU3MBI OIPE/IeJICHHBIX BEIECTB.
Pemenne mpakTUKO-OPUECHTHUPOBAHHBIX PACUYCTHBIX 3aJaHWN Ha PACTBOPHI, UCIOJIL3YeMbIC B
OBITOBOM M MPOM3BOACTBEHHOM JI€ITEILHOCTH YETIOBEKa
Tema 6.2. OcHoBHOE coep:kaHue 2 OK 01
Hccnenosanue JlabopaTopHble 3aHATHS 5 2 OK 02
CBOMCTB PACTBOPOB | [TaGopaTopras pabota 8 «I[IpHroTOBIEHNE PACTBOPOBY. OK 04
[IpuroToBneHue pacTBOpOB 3aJaHHONW (MaccoBOM, %) KOHIEHTpaluu (C MPaKTUKO- 9
OpPUEHTUPOBAHHBIMU BOTIPOCAMH) U OIIPEICIICHUE CPEIBI BOJHBIX PACTBOPOB.
Pemenwnie 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:KaHMe (Coaep:KaHue MPHKJIAJTHOTO MOLYJIsI)
Pa3nen 7. Xumusi B ObITY M IPOM3BOACTBEHHOM JEATEILHOCTH YeJI0BEKA 4 OK 01
Xumust B OBITY U OcHoBHOE coep:KaHue 4 OK 02
MIPOU3BOACTBEHHOMN
p 1 Teoperuueckoe o0yueHue 2 OK 04
JIeSITeTbHOCTH — - = OK 07
Hosgeiimue AOCTHXKEHHUSI XUMUYECKOW HAYKHM M XUMHYECKOW TeXHOJIOTWH. Ponb Xumuu B 2
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YCI0BCKa

o0eCleYeHnn SKOJIOTUYECKOH, HHEPreTHUecKod M NHIEBOH Oe30MacHOCTH, pPa3BUTUHU
MeauuuHbl. [IpaBuna moumcka W aHaiM3a XUMHYECKOW WHGOpMAIMM W3  PA3TUYHBIX
HCTOYHHUKOB (Hay4yHas M y4eOHO-HaydHas JIUTepaTypa, CPEeACcTBAa MacCOBOM HMHQOpMAaIMH,
ceTb MIHTEpHET)

HpaRTn'{ecmle 3aHATHUSA

[Touck 1 aHAIU3 KEMCOB O MPUMEHEHUU XUMUYECKUX BEILECTB U TEXHOJIOTUNA C YYETOM
Oymyuiei npodeccHoOHANBHON AeITeTFHOCTH 10 TeMaM: [IpeBparieHusi CoeIMHeHN a30Ta B

IIK...

BO3/yXe, MOo4Be, Boje. Oprannyeckrue U MUHEpaIbHbIE YI0OpeHus. [ epOUIIIbI i PENeIICHTHI. 2
Kucnotnble 101, UX BAMSHHE Ha MOYBY U BOAY.

3ammra: I[lpeacraBieHue pe3ynbTaToOB pEIICHHS KEMCOB B (opMe MHUHHU-IOKIaAa C
Mpe3eHTalue

Koncynpranus 2
IMpome:kyTouHasi aTTeCTALMS MO TUCHHUIJINHE (IK3aMeH)

Bcero 72
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3. YCJI0OBUS PEAJIMBAIIUA U CIUAITINHBI

3.1. TpeGoBaHusi K MUHHUMAJIbLHOMY MATePHAJIBLHO-TEXHHYECKOMY O0ecredeHHIo

Peanu3anus mporpaMmbl JUCHUILUIMHBI TpeOyeT Haiuuus y4eOHOro KaOWHETa TEOpPHUH
OpraHUYECKOH U 00IIel XMMUH, XUMUIECKOU JTaO0OpaTOpUH.
Obopyodosanue yuebHo2o Kabunema meopuu OpeaHu4eckoll u 0owel Xumuu.

= pabodyee MECTO MPEroIaBaTels;

— J0CKa IJIs1 HallTMCaHU,

- Ilepmonnueckas cuctema 3nmemenToB [[.1. MenpeneeBa, TaOIMIIbI U MJIAKATHI.

Obopyodosanue xumureckou 1abopamopuu.

MyddenbHas neub

TepmocTaTsl.
XOJIOIUIILHUK

CriekTpo(hoTOMETpHI B (POTOKOIIOPUMETPHI.
Pedpaxromerp, nonomep, pH-meTp, KOHIYKTOMETP, MUKPOCKOTIBI

AHanuTHYECKHE U TSXHUYCCKHE BECHI.

IMOCaZI0OYHBbIC MCCTA I10 KOJIUYCCTBY o6yqa}omnxc>1;

o HacronbHbie J'Ia60paT0pHLIe YCTAHOBKHU I10 HeOpraHH‘ICCKOﬁ n opraHqucxoﬁ XHUMHU,

AHAJIMTHYCCKOEC H J'Ia60paT0pH0€

71a00paTOPHBIE CTOJIBI, BHITSKHBIC IIKA(BI.

3.2. UudopmanuonHoe odecriedeHrne 00y4eHust

o0opynoBaHue,

AYAUTOPHBIC

H XHMHYCCKHUC

[lepeueHr peKOMEHAYEeMBbIX y4YeOHBIX H3JaHUN, VIHTEpHET-pecypcoB, IOMOJHHUTEIHHOU
JUTEpaTyphl
OcCHOBHBIC HCTOYHHKH:
Ne| Ne ABTOpBI Hanmenos I'on Hcnons3ye KonnuecTtso
n\ | ceme aHMe u TCS IK3EMILISIPOB
I | cTpa MECTO pu
U3IaHus A3YYEHUU B Ha
pasgenos | 6ubnmore | xadeape
Ke
1 2 3 4 5 7 8 9
2 AN. Opranuve | CaHKT- 4 Pexum _
ApTEMEHKO cKas [etepOypr: JocTymna: —
1 XAMHS Jlanb, 2023. URL:
book.com/b
00k/312845
3 B.B. Eropos | O6mas | CaHkr- 1-3,5-7 Pexum -
xumus | [lerepOypr: JOCTyIa: —
1 Jlann, 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/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

ba3nl JaHHBIX, I/IHTepHeT-pecprLI, I/IHQ)OpMaHHOHHO-CHpaBO‘IHLIC X ITOUCKOBBIC CUCTCMBEI.
HHTepHEeT-pecypChl 1 9)’[6KTDOHHO'6I/I6HI/IOT€‘IHI>IG CUCTEMBI.

a) MporpaMMHOE 00eCTICUCHHE
CucreMHsbie porpaMMHbie cpeacta: Microsoft Windows XP,
[Tpuxnanueie nporpamMmMuslie cpeactsa: Microsoft Office 2007 Pro, FireFox

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

1.

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

XUMHYECKU# KaTaior: XuMudIeckue pecypebl Pynera http://www.ximicat.com/

[TopTan GpyHmaMeHTaILHOTO XUMUYECKOro oOpa3oBanus Poccun http://www.chemnet.ru
XuMuK: caiit o xumuu g xuMukoB http://www.xumuk.ru/
Xumngeckuit cepsep http://www.Himhelp.ru .
HNHuTepHer pecypcesl

YHI/IBepCI/ITCTCKaﬂ

https://biblioclub.ru/

2. U3narenbctBo Jlanb. DnekTpoHHO-0MOIMOTeUHAas cucteMa.— https://e.lanbook.com/

oubanoreka

OHJIaNH.

DNeKTPOHHO-OMOIMOTeYyHAs

3. Hayunas snextponnas 6ubnmmoreka eLIBRARY.RU — http://elibrary.ru
4. llentpanbHas 6nbnmoTeka 0Opa3oBaTenbHBIX pecypcoB Munoopuayku PO. www.edulib.ru.

5. DnexTpoHHas uHGopMalMoHHas oOpa3zoBaTelibHas cpesia MHCTUTYyTa https://aunn.pd/

3.3. OcoGenHocTH peanuzanuu padoyeid MporpaMmsbI

cucremMa —

B uckmOYMTENBHBIX CAy4asx Tpu peanu3anuu  pabodell mporpaMMmbl HPUMEHSIETCS
AJIEKTPOHHOE 00y4YEeHHE U JUCTaHIIMOHHBIE 0O0pa3zoBatenbHbie TexHonoruu (D0 u J10T), Brimrodas
MPOBEJIEHUE TEKYILErOo KOHTPOJS YCIEBAEMOCTHM M MPOMEXYTOYHOM aTrTecTanuu. Peanmuzanus
pabodeil TporpaMMbl TUCHUIUTMHBI ¢ ucnoib3oBanueM OO0 u JIOT ocymecTtBusercs 1o
YCMOTPEHHUIO BEAYILEro MpenoaBaressl ¢ yIeTOM TEXHUYECKUX BO3MOXKHOCTEH O0y4aroImuXxcs ¢
WCIIOJIb30BaHNEM MPOTPAMMHBIX CPEICTB, oOecrieunBaromux npuMeHenue snemMenToB D0 u JIOT

20



https://e.lanbook.com/book/271280
https://e.lanbook.com/book/271280
https://e.lanbook.com/book/271280
https://e.lanbook.com/book/269918
https://e.lanbook.com/book/269918
https://e.lanbook.com/book/269918
http://www.ximicat.com/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://elibrary.ru/
http://www.edulib.ru/
https://ачии.рф/

B VHCTUTYTE, TyTEM CHHXPOHHOTO ¥ ACHHXPOHHOTO B3aMMOJCUCTBHUS, K KOTOPHIM MOTYT
OTHOCUTKCSI:

- JIIEKTPOHHAs HH(OPMAIIMOHHO-00pa3zoBaTenbHas cpena Uucturyra;

- TpynIoBoy yat conuainbHoi cetu BKonTakTe;

- OHJIAMH BUJCOKOH(epeHHs B Z00m;

- BHJICO3AIUCH JIEKUMH meaarornyeckux paOoTHukoB WMHcTuTyTa, pa3MeméHHble Ha
pa3IMYHBIX BUACOXOCTHHTAX (HampuMep, Ha KaHaJlaxX I[perojaBaTenieil) W/uim OoO0JaYHbIX
xpanwmmax (Hanpumep, SAnnekc./uck, Google./luck, O6mako Mail.ru u 1.1.).
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4. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMS
JUCHUILIAHBI

KoHTpons M oOlLleHKa pe3ysbTaTOB OCBOEHHs 0O0I1€00pa30oBaTENbHOM JUCLUILUIMHEIL
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBIeHHbIE HA (POPMHUPOBAHUE OOLINX
U po(ecCHOHANIBbHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM COZep KaHusl ydeOHOro MaTepHaia.

THnbI OLEHOYHBIX

Ne OK |Moayas/Pa3znen/Tema| Pe3dyabrar 00ydyeHust .
MeponpUsITH
1 2 3 4 5
| | OcHoBHOE comep:kanne
1 Pa3znes 1. OcHOBBI @opuymiposarr.
0a30Bble MOHATHA U
CTPOEHUS BelllecTBa
3aKOHBLI XHMHH
1.1|{ OK 01 |Crpoenue aToMOB Cocrasnars xummnueckue |1. Tect «CTtpoeHue atToMmoB
XAMUYECKHUX (hOpMYJIBI COCIMHCHHUI B |XHMHUYECKUX JIEMCHTOB U
AJIEMEHTOB M MPUPOJA |COOTBETCTBUU CO MIPUPOJA XUMUYECKOMN CBSZH.
XAMUYECKOH CBA3U CTEICHBIO OKUCIICHUS 2. 3a7a4u Ha COCTaBJICHHE
XUMHYCCKHX JIEMEHTOB, |XUMHUYECKUX (OPMYIT
WCXOJIS U3 BAJICHTHOCTH U |ABYXaTOMHBIX COETUHEHUI
ANEKTPOOTPHUIATETLHOCTH |(OKCHIOB, CYIb(PHI0B,
TUAPUJIOB U T.I1.).
3. 3amanus Ha MCIIOJIb30BaHUE
XHUMUYECKOH CUMBOJIMKH U
Ha3BaHUM COCTUHEHUM 110
HOMEHKJIaType
MEXIyHApOAHOTO COI03a
TEOPETUYECKOMN U ITPUKIIATHON
XUMHH U TPUBHATBHBIX
Ha3BaHMH IS COCTABICHUS
XUMHUYECKUX POpMYIT
JIBYXaTOMHBIX COETUHEHUM
(oxcua0B, cynbduIoB,
TUAPUJIOB U T.11.) U JPYTHUX
HEOPraHWYECKUX COCTMHEHUN
OTJEIIbHEIX KIIACCOB
1.2| OK 01 |Ilepmomudeckuii 3akoH |XapakTepru30BaTh 1. Tect «Merammueckue /
OK 02 |u Tabmuna J.1. XUMHYECKHE JIEMEHTHI B |[HEMETaUIMUYeCKHE CBOMCTBA,

Menneneesa

COOTBETCTBHUH C UX
I0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHNYECKHUX IJIEMECHTOB
J.. Menneneena

ANEKTPOOTPHLATETHLHOCTD H
CPOJICTBO K JJIEKTPOHY
XMMHUUYECKHX JIEMEHTOB B
COOTBETCTBHUE C HX
JIIEKTPOHHBIM CTPOCHUEM U
MIOJIOKEHHEM B
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

3

4

5

MePUOIUYECKON CHCTEME
XHUMHUYECKHX djieMeHToB JI.1.
Menpeneena.

2. IlpakTueckue 3a1anus Ha
YCTaHOBJICHHUE CBSI3H MEXK]Y
CTPOCHHEM aTOMOB
XUMHUYECKUX IJIEMEHTOB U
MEePUOINYECKUM U3MEHEHHEM
CBOMCTB XUMHUYECKHUX
AJIEMEHTOB M KX COCTMHCHUI
B COOTBETCTBHUU C
nosoxxenueM Ilepuoanueckon
cUCTEME.

3. ITpakTuko-
OPUEHTHUPOBAHHBIC
TEOPETHUECKHUE 3aJaHus Ha
XapaKTEPU3AUI0 XUMHYECKUX
ANEeMEHTOB: «MeTaJuTHYecKue
/ HEeMETAJLTMYECKHEe CBOMCTBA,
ANEKTPOOTPHUIIATEIIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMUYECKHUX AJIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHHEM U
MOJIO’KEHUEM B
MEePUOIUYECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB

JI.1. MeHnnaeneeBay

4. JlaboparopHas paboTta
«Omnpenenenue
OTHOCHUTEJIbHON aTOMHOMN
MaccChl ITTHKA

Pazpen 2.
Xumuuyeckue
peakuun

XapakTepu3oBaTh THIIbI
XHUMHMYECKHUX peaKkuui

Konrpoabnas padora
«CTpoeHue BelecTsa u
XHMHYeCKHe peaKum»

2.1

OK 01
OK 04

TUel XUMHYECKUX
peakuui

CocraBisATh peakuuu
COEIMHEHMS,
pasioxxeHusi, oOMeHa,
3aMelleHus,
OKHUCJIUTEIBHO-
BOCCTAaHOBUTCIIBHBIC

1. 3amaum Ha cocTaBICHUE
YPaBHEHUUN PEaKLUN:

— COCIMHEHMUS, 3aMEIIEHU,
pasnoxxeHusi, 0OMeHa;

— OKUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINN
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

3

4

5

peakiuu

C UCMOJIb30BaHUEM METO/1a
AIIEKTPOHHOIO OaaHca.

2. 3a/1auu Ha pacyeT Macchl
BEILIECTBA UK 00BbEMA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OTHOTO U3
YYaCTBYIOIINX B PEAKITUH
BEIIECTB; pACcUEThI

Macchl (00bEMa, KOTMIecTBa
BEIIECTBA) MPOAYKTOB
pEaxIuu, eciiu OJJHO U3
BEIIICCTB UMEET IPUMECH

3. JlabopaTtopHas pabora
«OKUCTUTENHHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIHU
PacTBOPOB AJIEKTPOIUTOBY»

2.2

DNeKTpoIUTHYECKast
NUCCOLMALUS U
HOHHBIA 0OMEH

CocraBnaTh ypaBHEHUS
XMMHYECKHX PEaKInu
MOHHOTO OOMeHa C
y4JacTheM
HEOPTraHUYEeCKUX BELIECTB

1. 3agaHus Ha COCTaBIICHUE
MOJIEKYJISIPHBIX U MOHHBIX
peaxuil ¢ yauacTueM KUCIOT,
OCHOBAHMH U COJIEH,
YCTaHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopnas pabota
"THUTIBI XUMHYECKUX peaKIiuii"

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HccaenoBars cTpoeHue
M CBOiiCTBa
HEOPraHM4YeCcKuX
BelIEeCTB

KonTposbnas padora
«CBoiicTBa HEOPraHUYECKUX
BelIeCTB)
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunel oeHOYHBIX
MeponpUusTHI

3

4

5

OK 01

Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHME HEOPTaHUYECKUX
BEIIECTB UCXOJI U3 UX
XUMHYECKON (HOPMYITBI UITN
COCTAaBJICHUE XUMHUYECKON
(bopMyIBI HCXOS U3
Ha3BaHUs BEILIECTBA 110
MEKTYHapOAHON WU
TPUBHUAIBLHOU
HOMEHKJIAType».

2. 3ajauu Ha pacyer
MacCOBOH 10711 (Macchl)
XUMHUYECKOTO AJIEMEHTa
(coenuHeHUsT) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aganus 1Mo
KJ1accu(uKauu,
HOMEHKJIAType U XUMUYECKUM
dbopMynaM HEOPraHUYECKUX
BEIIECTB PA3TUYHBIX KIIACCOB.
4. TlpakTH4ecKue 3alanus Ha
ONpeAeIeHNe XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BHJIa
XUMHUYECKOH CBSI3U U THIIA
KPUCTAIITMYECKON PEIIeTKH

3.2

OK 01
OK 02

DuU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcraHaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XHMHYECKHUX CBOHCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB U
MOJICKYJI, a TAK)KE TUTIA
KPHUCTAJUTMYECKOMN
pereTku

1. Tect «OcobeHHOCTH
XHUMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBAaHUH,
aM(pOTEePHBIX TUIPOKCUIOB U
coJreiiy.

2. 3a7aHusg Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peaKkuuii ¢ y4aCTUEM MPOCTHIX
Y CJIOKHBIX HEOPTaHMUECKUX
BEIIECTB: OKCHJIOB METAILIIOB,
HEMETAIJIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCIIOT, OCHOBAaHHUH U
aM(pOTEPHBIX THIPOKCHIOB,
HEOPraHUYECKUX COJIEH,
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

3

4

5

XapaKTEPU3YIOIINX UX
CBOMCTBA U CIIOCOOBI
IIOJIyYEHUS.

3. ITpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHUs Ha
CBOMCTBA U NOJIy4YEHUE
HEOPraHUYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

Nnenrudukarus
HEOPTraHUYECKUX
BEIIECTB

Hccnenosarts
Ka4eCTBCHHBIC PEAKIIHH
HEOPraHUYECKHX BEIIECTB

1. ITpakTHKo-
OpUEHTUPOBAHHBIC 3a/IaHUS
MO0 COCTABJICHUIO XUMHUYECKHIX
peaxiuii ¢ yuactueM
HEOPraHMYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJISl UX
UJIEHTU(UKAIUY.
2.JlaGoparopnas padoTa:
“Unentuduxanms
HEOPTraHUYECKHUX BEIIEeCTB”

Pasnen 4. Ctpoenue u
CBOliCTBa
OpraHuvyecKux
BellecTB

HccaenoBath cTpoeHue
M CBOMCTBA
OPraHMYecKNX BellecTB

KonTposbnas padora
«CTpoeHne U CBOMCTBA
OpPraHUYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOCHHE U
HOMEHKJIAaTypa
OpPTaHUYECKUX BEIIECTB

Knaccudunuponatsb
OpraHUYEecKUe BEleCTBa
B COOTBETCTBHUH C UX
CTPOEHUEM

1. 3ananus Ha cocTaBleHHE
Ha3BaHWM OpPraHMYECKHUX
COCIMHEHUH 110 TPUBUAIILHON
WJIU MEXITYHapOIHOU
CHUCTEMAaTUYECKON
HOMEHKJIATYype.

2. 3agaHus Ha COCTaBJICHHE
MOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMYII
OpPraHMYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.

3. 3ajauM Ha onpezeneHue
npocreiien GopmyIibl
OpraHNYEeCKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOIO
cocrana (B %)
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Tunsl oeHOYHBIX

Ne | OK [Moayas/Pasnen/Tema| Pe3yabTaT 00yueHust .
MeponpusTHil
1 2 3 4 )
4,21 OK 01 [CsoiicTBa VYcTaHaBiuBaTh 1. 3amaHus Ha coCTaBJICHUE
OK 02 |oprannueckux 3aBUCUMOCTH (DHU3HKO- YpaBHEHUN XUMHUUYECKUX
OK 04 |coenuneHuit XUMHUYECKUX CBOWCTB peaKkuuii ¢ yyacTuem
OpraHWYECKUX BELIECTB |OpPraHUYECKHUX BEIECTB HA
OT CTPOCHUS MOJIEKYJT OCHOBAHUU UX COCTaBa U
CTPOCHHS.
2. 3ajaHus Ha COCTaBJICHHE
YPAaBHEHUN XUMUYECKUX
peaxuil, WIUTFOCTPUPYIOLTUX
XMMHUYECKHE CBOICTBa C
Y4e€TOM MEXaHU3MOB
MPOTEKaHUs JAaHHBIX PEaKIuil
Y TEHETHUYECKOM CBSI3H
OpraHWYECKUX BEIECTB
Pa3HbIX KJIACCOB.
3. PacuerHsble 3a1auu 1o
YpaBHEHUSM PEaKIUil C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JlTaboparopnas padota
“IIpeBpalieHuss OpraHUu4eCKUX
BEUIECTB IPU HarpeBaHuM"
4.3| OK 01 |Nnentudukarms HccnenoBath 1.IIpakTuko-
OK 02 |opranuueckux Ka4yeCTBEHHBIC PEAKIIMM  |OPUEHTUPOBAHHBIC 3a/1aHUS
OK 04 |BemiecTB, X 3HAaYCHUE |OPTaHUYECKUX 10 COCTaBJICHUIO XUMHYECKHUX
Y TIPUMEHEHUE B COCTMHEHUI OTJEIbHBIX |pEaKIMil C ydacTHeM
OBITOBOM U KJIacCOB OpraHWYECKHUX BEIECTB, B T.4.
MIPOU3BOJCTBEHHOMN HCIIOJIB3YEMBIX ISl KX
NEeSATEIbHOCTH UACHTU(DHUKAIIIH B OBITY U
YelnoBeKa MIPOMBILIIIEHHOCTH.
2.JlaGoparopnas padoTa:
“Unentuduxanus
OPraHUYECKUX COCTUHEHUI
OTJENbHBIX KJIACCOB™’
5 Paznean 5. XapakTepu3oBaTh
Kuneruueckue u BJIMSIHUE PA3JTHYHBIX
TepMOAUHAMHNYECKHE |(PaKTOpPOB Ha
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUS XHUMHYECKHX PeaKkuuid
XUMHMYECKHX peaKui
5 | OK 01 |CkopocTb XMMHYECKHX |XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
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Tunsl oeHOYHBIX

Ne | OK [Moayas/Pasnen/Tema| Pe3yabTaT 00yueHust .
MepOonpUATHI
1 2 3 4 )
OK 02 |peakumii. XuMHUUYECKOE |BIMSHHUE KOHLEHTPAIIMU |TEOPETUUYECKUE 3aJaHus HA
paBHOBeCHE pearupyromux BeuecTB U |aHaau3 (akTOpOB, BIMUSIONUX
TeMIIepaTypbl Ha Ha U3MEHEHHUE CKOPOCTHU
CKOPOCTb XUMHUYECKUX XUMHUYECKOHN peaklnu.
peakuuin IIpakTHKO-OpUEHTUPOBAHHBIE
XapaxkTepu3oBaTh 3aJlaHUs Ha IPUMEHEHHE
BIIUSIHUE U3MEHEHUS npunuuna Jle-Illarense mis
KOHLEHTPALMU BEIIECTB, |HAXOXACHUS HAIIPABJICHUS
PEaKIMU CPebl U CMELLEHUSI PAaBHOBECHSI
TeMIIepaTypbl Ha XUMUYECKOH peakuu u
CMELIEHUE XUMUYECKOT0 |aHaau3 (GakTOPOB, BIUSAIOIIMX
paBHOBECHS Ha CMEIEHUEe XUMHUYECKOTO
paBHOBeECHS;
2. JJaboparopHnas pabota «
CKOpOCTh XMMHYECKUX
peakuuii. XMMHUYECKOE
paBHOBECHE»
6 HccnenoBath nCTUHHBIE
Pa3znen 6. PactBopbl  |pacTBOpBI € 3aIaHHBIMHA
XapaKTePUCTUKAMHU
6.1| OK 01 |ITonsarue o pactBopax |Pa3nuyarh UCTHHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpLI pacTBOpOB.
2. IIpakTuko-
OPUEHTUPOBAHHBIE PACUETHBIE
3aJJaHUs Ha TUCIIEPCHBIE
CUCTEMBI, UCIIOJIb3yEMbIE B
OBITOBOM U
MPOU3BOJACTBEHHOMN
JIESATEIIBHOCTH YEJIOBEKA
6.2| OK 01 |UccnemoBanue coiicts |MccinenoBath Gpu3nKo- JlaGopartopHnast pabota
OK 04 |pactBOpOB XUMUYECKUE CBOMCTBA “ITpuroroBneHue pacTBOPOB”
HCTUHHBIX PaCTBOPOB
Il | IlpodeccnoHaILHO-OPUEHTHPOBAHHOE COAEPKAHUE (COAepPKAHUE PUKIIATHOTO
MOIYJIs1)
7 Paszpen 7. OuenuBarp 3amura keiica (¢ yuyeTrom

Xumus B ObITY B
NPOU3BOACTBECHHOU
AeATeJIbHOCTH
YyeJI0BeKa

nocJeACTBHSA OBITOBOI M
NPOU3BOACTBCHHOU
JesITeJIbHOCTH YeJI0BeKAa
C MO3MIU
IKO0JOTHYEeCKOM

Oyayuuei
npo¢eccuoHaTBLHON
AeSITeIbHOCTH)
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THunel oeHOYHBIX

Ne | OK [Moayas/Pasnen/Tema| Pe3yabTaT 00yueHust .
MeponpusTHil
1 2 3 4 )
0e3omacHOCTH

OK 01 |Xumus B ObITY U OuenuBats nocneacteusa |Keiic (¢ yuerom Oynymieit
OK 02 |mpou3BoJACTBEHHOU OBITOBOM 1 npodeccuOHaTBLHON
OK 04 |nestenbHOCTH IIPOU3BOJCTBEHHOM JIESITEIIBHOCTH)
OK 07 |uenoBeka NeSITeIbHOCTH YeJIoBeKa ¢ | Bo3MOXKHbBIE TeMbI KEHCOB:

HO3UILINN YKOJOTHUECKOH
0e30mMacHOCTH

1. [IpeBpatienus COeTMHECHUMA
a30Ta B BO3JlyXe, [I0YBE, BOJE.
2. Oprannveckue u
MUHepaJIbHbIEe yI00peHUs

3. 'epOuLIMIBI U PETIETUIEHTHI,
4. KucnoTHsle TOXKAU, UX
BJIIMSIHUE Ha TIOYBY M BOAY.
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