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Pabouas nmporpamma y4eOHOM TUCIUIUTMHBI «XUMU» pa3paboTaHa Ha OCHOBE:!

— Pexomenpanuii mo peanusanuu CpegHEro ooiero oOpa3oBaHUs B TMpeiesiax OCBOCHHUSA
o0pa3oBaTeNpHONW  MpOrpaMMbl  cpenHero  mpodeccuoHanbHoro  obpasoBanus  (Ilucemo
Munnpocgenienust Poccun ot 01.03.2023 N 05-592);

— @eznepanbHOIO0 TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApTa CpPEJHEro OOLIEero
oOpaszoBanus (yTBEepKIcH mprkazoM MunoOpHayku Poccuu ot 17 mast 2012 1. Ne413);

— TpUMEpHOH paboueil mporpamMmbl 001Ie00pa30BATEIBHON IUCIHHUIUIMHBL «XUMHUS» IS
po)eCCHOHANIBHBIX 00pa30BaTEIbHBIX OopraHu3anuii, pekomenaoannoii ®I'bOY IAI1O Uuctutyt

pa3BuTHs npodeccruonanbHOro oopazopanus, 2022r.

Opranuzanus-pazpadoruuk: BIIK ®T'BOY BO «bpl'Y»

PazpaboTumk:

BapdonomeeB Anekceit AHaTOILEBHUY, IIPETIOIABATEIb.

AreeBa Enena TumodeeBHa, npenoiaBarenb.

Pabouass mporpamma peKOMEHJOBaHA MUCHUIUIMHAPHO - ITMKJIOBOH KOMHCCHEH
JTUCIUTIIAH TYMaHUTAPHON M €CTECTBEHHOHAYYHOM MOJITOTOBKH.

ot 26 mas 2023r., npoTokosa Ne3

PaGouas mporpamma o00peHa Hay4HO-METOANUYECKUM COBETOM

ot 16 utons 2023r., mpotokosr Ne3
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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM TUCITATIINHBI

1.1. Ob6aacThr npuMeHeHHs padoueii MPorpaMMbl

PabGowas  mporpamMma  y4eOHOM  OUCHMIUIMHBI  SIBJSIETCS ~ YacThblO  OCHOBHOM
npodeccuoHalIbHONW 00pa3zoBarenbHON mporpammbl B cooTBeTcTBHH ¢ PI'OC mo crenuambHOCTH
cpenuero npodeccuonansHoro oopazosanus (naee CIT0) 09.02.07 UndopmanroHHBIE CUCTEMBI U
IIporpaMMHUpOBaHuUE, BXOAAIIMX B YKpYIHEHHYIO rpynmy cneruaibHocte 09.00.00 Madopmaruka
Y BBIYHMCIIUTENbHAS TEXHUKA.

Pabouas mporpamMma y4eOHON AMCUMIUIMHBI «XUMHS» MpeJHa3HAYeHA IS W3Y4YCHUS
JUCHUIUIMHBL B YUPEXKACHUSX CPEIHEro MpoecCHOHATBLHOIO 00pa3oBaHus, pPEaTH3yIOLINX
o0pa3oBaTeNbHYIO MIPOrpaMMy CpelHero oOmiero oOpa3oBaHus, IpU MOATOTOBKE CIEUAINCTOB
CPEJIHETO 3BEHA.

1.2. MecTto y4yeOHOHl IUCHUILIMHBI B CTPYKType OCHOBHOH MNpodecCHOHAIbHOM
0o0pa3oBaTe/IbHOI NMPOrpaMMbl: JTUCIUIUIMHA BXOJIUT B 00I1€00pa30BaTEIbHBIN ITHKIT

1.3. Hean u 3a7a4n y4yeOHOM AMCUMILVIMHBI — TPeOOBAHMS K pe3yibTaTaM OCBOCHUS
Y4eOHO# JMCIUIIIUHBI:

Coneprxanue mporpamMMmbl 0011e00pa3oBaTeIbHON JAUCHUILIMHBI «XUMHS» HAIPaBJIEHO Ha
JOCTHUKEHHUE CIEAYIOUINX LEIeH:

— c¢opMHUpOBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH NPOTEKaHUS XMMUYECKHX IPOLIECCOB U
ABJICHUM B OKpYXalolled cpene, LEJIOCTHOM HAayYyHOM KApTUHBI MHpA, B3aUMOCBA3U H
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

— pa3BUTh YMEHHUS COCTABJIATH (OPMYJIbI HEOPTaHUYECKUX M OPraHMYECKHUX BEIIECTB,
YPaBHEHMs] XMMHUYECKMX pEaKIHUH, OOBACHATb HUX CMBICI, HHTEPIPETUPOBATh PE3YIbTAThI
XUMHUYECKHUX IKCIEPUMEHTOB,

— chopMHUpOBaTh HABBIKA IPOBEJACHUSA MPOCTEHIINX XUMHUYECKUX SKCIEPUMEHTAIbHBIX
HCCIJIEIOBAaHUM ¢ cOOJII0/IeHNnEM MpaBuil 6€301acHOro oOpallleHusl C BEUIECTBAaMH U J1abopaTOPHBIM
o0opynoBaHuEeM;

— pa3BUTh YMEHHs HCIOJb30BaTh MHPOPMAIMI0 XHMHUYECKOTO XapakTepa W3 pa3iIMuHbIX
HCTOYHUKOB;

— chopMmupoBaTh yMEHHsS MPOTHO3UPOBATH IOCIEJACTBUS CBOEH JESATEIBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX IPOLIECCOB;

— copmHupoBaTh NOHUMaHUE 3HAYMMOCTH JOCTH)KEHUN XMUMHUYECKON HAYKHU M TEXHOJIOTUN
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMN cep.



1.4. IInanupyemble pe3yJbTaTbl OCBOCHHS 001e00pa30BaTe/]bHONH JAUCHUILVIMHBI B

coorBeTcTBHH ¢ PI'OC CIIO u Ha ocnose ®PI'OC COO

Ko n
HalMEHOBaHHUE
(hopMupyeMbIX
KOMIIETEHIIUH

HnaHI/IpyeMme PE3YJIbTAaThl OCBOCHUA NUCHUIIIIMHBI

OO0mume

,/:[I/ICIII/IHJ'II/IHapHLIe

OK 01. Bribupats
CIIOCOOBI pelIeHHs
3a1a4
npodeccroHanbHO
¥ 1eITeIbHOCTH
MPUMEHHUTENBHO K
Ppas3IMYHBIM
KOHTEKCTaM

B yacTu TPYA0BOr0 BOCIIHUTAHHUS:

— TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTU
MacTepcTBa, TPYI0I0uE;

— TOTOBHOCTh K aKTHBHOM JESITENLHOCTH

TEXHOJIOTHUYECKOMN Hu ColMaJbHOM
HaIlpaBJIEHHOCTH, CIIOCOOHOCTE
WHUIMAPOBATH, IUIAHUPOBATH u
CaMOCTOSITCIIFHO BBITTOJTHATD TaKylo
JIeSTEIHLHOCTD,

— HWHTEpEC K Pa3IUYHBIM chepam

npogecCHOHaNbHOM NesTeITbHOCTH,
OBiageHne YHMBEPCAJIBbHBIMH Y4eOHBIMHU
MO3HABATEJIbHBIMH JelHCTBUAMM:

a) 0a30BbIe JIOTHYECKHeE JAeHCTBUS:

—  camocrosTesibHO  opmynupoBath U
aKTyaJH3HpOBaTh MPOOJIEMY, PacCMaTPHUBATh
€e BCECTOPOHHE;

— YCTaHABJIMBATh CYIIECTBEHHBIH MPH3HAK
WITH OCHOBaHUS JUTS CpaBHEHWS,
KJTaCCU(UKAIIMN U 00O0O0IICHHS,

— ONpeneysATh IENH NEATEIbHOCTH, 3a1aBaTh
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHUS,

- BBIABJIIATH 3aKOHOMCEPHOCTH n
MMPOTHUBOPECUHNA B paccMaTpruBaACMbIX
SIBJICHUAX

— BHOCHUTH KOppeKTI/IBLI B JCATCIIBHOCTD,
OLUCHUBATH COOTBCTCTBHUEC peSyJ'II)TaTOB oeiaMm,
OLCHUBATH pI/ICKI/I HOCJ’IC}ICTBI/Iﬁ
JIESITEILHOCTH;

— pa3BHBaTh KpPEaTHBHOE MEIIUICHUE MPH
peIIeHIH )KHU3HEHHBIX MPoOIeM

0) 6a30BbIe HCC/IEA0BATEIbCKHE NeHCTBUS:

- BJIAJIETH HaBBIKAMU y4eOHo-
HCCJIEIOBATENHCKOM H MIPOEKTHON
JIeATEeILHOCTH, HaBBLIKaMU paspenieHus
npobieM;

- BBISIBIISIT PUYMHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJIU3UpPOBaTh 3a/1auy, BBIIBUTATH

THUIIOTE3Y €€ PCUHICHHA, HAXOJAUTh apryMEHTHI
JUISL  JIOKa3aTelbCTBa CBOMX YTBEPIKACHHI,
3aJlaBaTh IMapaMeETPhl U KPUTEPHUH PEIICHNS,

— aHAIM3UPOBATH IIOJNYYEHHBIE B  XOE
pelIeHusT 3a/aud  Pe3yJbTaThl, KPUTHYECKU
OLICHHBATb ux JIOCTOBEPHOCTH,
NPOTHO3UPOBAaTh  M3MEHEHHE B  HOBBIX
YCIIOBUSIX;

-  yMeTb MIEPEHOCHTh 3HAHMSA B
NIO3HABATEJIbHYI0O M ITIPAKTHYECKYI0 O00JIacTH
KU3HCACATCIIBHOCTH,

— YMETb HMHTErpUpOBaTh 3HAHHUA W3 PA3HBIX
MPEIMETHBIX 00JacTei;

— BBIABHUI'aTb HOBBIC HJICH, npeajaraTtb
OPHTHHANIBHBIC MTOJXO/bl M PEIICHHS;

— CcrmocoOHOCTh WX  WCIOJB30BaHUS B
M03HABATEJILHOM U COLMAILHOM MTPAKTHKE

— BIAJEThb CHUCTEMOW XHMHYECKUX 3HAHUH,
KoTOpas BKJIIOYAET: OCHOBOIIOJIATAI0IINe
MOHATUS  (XMMHUYECKHHA  DJIEMEHT,  aTOM,
JJIEKTpOHHass 000j0Yka aroma, s-, p-, d-
JJIEKTPOHHBIC ~ OpOMTATd  aTOMOB,  HOH,
MOJIEKYJIa, BaJICHTHOCT,
3JIEKTPOOTPHUIATEILHOCTD, CTENIEHb OKHUCIICHHUS,
XUMHUYECKasl CBs3b, MOJb, MOJISIDHas Macca,
MOJSIpHBI ~ 00BEM,  YIJICPOAHBIA  CKEJeT,
(hyHKUIMOHATBHAS TPYIINA, PaguKall, H30Mepus,
HU30MEPBI, TOMOJIOTUYECKUH psAll, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA- U a30TCOAEPKALIUE
COEIIHEHHUS, OHOJIOTUYECKU aKTHUBHBIE
BelecTBa (YIJIeBOBI, KUPHI, OENKH), MOHOMED,
MoJIUMeED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISAPHBIC COCOAUHCHNUA,
KPpUCTAJUIMYCCKas PCIICTKA, TUIbl XUMHUYCCKUX
peakiuii  (OKMCIMTEIbHO-BOCCTAHOBUTEIIBHBIC,
9K30-U HHAOTEPMUYECKUE, PEAKLIHH HOHHOTO
oOMeHa), pacTBop, 3JICKTPOJIHTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAS
JUCCOLMAIUsl, OKHCIUTENb, BOCCTAHOBUTENb,
CKOPOCTh XHUMHUYECKOW pEaKLUUH, XUMHUYECKOE
paBHOBECHE), TEOPHUH W 3aKOHBI (TEOpHs
XUMHUYECKOI'0 CTPOCHUA OPTaHUICCKNUX BEUICCTB
AM. BytnepoBa, TeopHs 3JIEKTPOIUTHIECKON
Jyccouuanuy, nepuoauudeckuit 3akoH .M.
MenneneeBa, 3aKOH COXpPaHEHHS  MaccChl),
3aKOHOMEPHOCTH, CUMBOJINYECKHUH SI3bIK XUMUH,
(aKTONOTHUYECKUE CBEJCHHS O CBOMCTBax,
COCTaBe, MOJIy4eHUH u Oe3omacHOM
HCIOJIb30BAHUN BAKHEHIIMX HEOPTaHUYECKUX U
OpraHUYEeCKUX BELLECTB B OBITY u
MPaKTUYECKON AESITEIbHOCTH YEJIOBEKA;

- YMETb BBIIBIATH XapaKTEpHbIE NPHU3HAKU U
B3aMMOCBA3b M3YYCHHBIX HOHHTHﬁ, MIPUMEHATDH
COOTBETCTBYIOLIUE TIOHATHUA TIIpU ONHMCAHUU
CTpOCHU u CBOICTB HCOPraHN4YCCKUX )44
OPraHn4CeCKUX BCHICCTB MU HUX npeBpameHI/Iﬁ;
BBISIBIISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHUHU C
IIOHATHUAMU u MPEACTABIICHUAMU Apyrux
€CTECTBEHHOHAYYHBIX NPEIMETOB;
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- YMETh HCIOJIB30BaTh HaMMEHOBaHUS
XUMHUYECKUX COCIWHEHHH MEXIYHapOJIHOTO
COI03a TEOPETHYECKOW U MPUKIATHON XUMHUU U
TPUBHAJIbHBIE HA3BaHUS Ba)KHEWIIUX BEILECTB,
COCTaBIATHL  (OPMYIBI HEOPTaHUYECKUX H
OpraHUYeCcKuX BEIIIECTB, yYpaBHEHUS
XUMHUYECKUX peaknui, OOBICHATh HX CMBICIT,
MOATBEPKAATh  XapaKTepHbIE  XUMHUYECKHE
CBOMCTBa BEIICCTB COOTBETCTBYIOUIUMH
SKCIIEPUMEHTaMH W 3alUCSAMU  ypaBHEHUI
XUMHUYECKHUX PeaKIIHii;
- chopMupoBaTh MpeJICTaBICHUS: 0
XUMHYECKON COCTaBIISAIOIIEH
€CTeCTBEHHOHAYYHOW KapTHHBI MHpPa, pPOJHU
XUMHUHA B TIO3HAHUM SIBJICHUH TPUPOIBI, B
(bopMHpOBaHMHM  MBIIIJICHUS H  KYJIbTYPBI
JUYHOCTH, ¢¢ (HYHKIHOHAIBLHON TPaMOTHOCTH,
HEOOXOMUMOMW I PEIICHHUS TNPaKTHICCKUX
3ala4d M DKOJIOTHYECKH  OOOCHOBAHHOI'O
OTHONICHUS K CBOEMY 3J0POBBIO U MPUPOTHOM
cpeze.

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
CpEeICTBa IIOUCKA,
aHaIM3a U
MHTEPIPETALNH
HHPOPMALINH H
MH()OpPMAaLMOHHbIE
TEXHOJIOTHH JJISI
BBITIOJTHEHHMS 33124
npodeccuoHaIbHO
I 1eATeIbHOCTU

B 00J1acTH HeHHOCTH HAYYHOTO MTO3HAHUS:

- c(OpPMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH M OOLIECTBEHHON MPAKTHKH,
OCHOBaHHOTO Ha  JuWanore KyJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B TIOJINKYJIbTYPHOM MUPE;

- COBEPIICHCTBOBAHUE  SI3BIKOBOM "
YUTATENbCKOW  KyJIbTyphl Kak  CpeIcTBa
B3aUMO/ICHCTBUS MEXKAY JTIOJbMH M TIO3HAHUS
MUDA;

- OCO3HaHHE LIEHHOCTHU Hay4HOHI
JIESITEIBHOCTH, TOTOBHOCTH  OCYIIECTBIATH
MPOEKTHYIO U UCCIIEJ0BATEIbCKYIO
JIeSTeNIbHOCTh MHAMBUAYAJIBHO U B IPYIIIIE;
OsnJjajeHne YHHMBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMH AeCTBUSIMM:

B) paboTa ¢ mH(popMaIHei:

- BJIaJICTh HaBBIKAMU TMTOJTy4YeHUs nHpopMannu
u3 HCTOYHHUKOB Ppas3HbIX THUIIOB,
CaMOCTOSATENIbHO ~ OCYIIECTBISITH  ITOWUCK,
aHalIM3, CHUCTEMATH3alMI0 M HHTEPIPETAINI0
uHdopManuK pa3NIMYHBIX BHIOB U  (opM
MIPECTaBICHNUS;

- cO3/1aBaTh TEKCTHI B PA3JINYHBIX (hopMaTax ¢
Y4eTOM Ha3Ha4eHUs WHPOPMALUHU U IeNeBOH
ayaUTOpWH, BEIOMpas ONTHUMAIBHYIO (GOpMYy
NPE/ICTABIICHUS U BU3YallU3alnHy;

- OLEHMBATh JIOCTOBEPHOCTb, JETMTUMHOCTD
nH(OpManuK, ee COOTBETCTBHE IPABOBBIM H
MOPaJIbHO-3THYECKHM HOpMaM;

- HCIOJb30BaTh CPeAcTBa MH(OPMALMOHHBIX
M KOMMYHUKAaIMOHHBIX  TEXHOJIOTHH B
pELICHUH KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX
W OPraHW3alMOHHBIX 33734 C COONIOJCHHEM
TpeGoBaHMit SPrOHOMHMKH, TEXHHUKH
0e30IacHOCTH, TUTUCHBI,
pecypcocOepekeHus], MPaBOBBIX W ITUYECKUX
HOPM, HOpM HH(POPMAITMOHHON
0e30MacHOCTH;

- BJIaJICTh HaBBIKAMH PACIO3HABAHUSI U

- yMeTb  IUIAHUPOBaTb U BBINOJIHATH
XUMHYECKMH  DKCHEPUMEHT  (TpeBpalleHust
OpraHMYECKHUX BEIIECTB IIpU  HArpeBaHUM,

MOJlyYeHUe ATHIIEHA U U3YYEHHE ero CBOWCTB,
KaueCTBEHHBIC  PEaKIWHd Ha  ajbJCTHIBI,
KpaxMal, YKCYCHYIO KHUCIOTYy;, JEHATypaIus
OCTIKOB TIPH HATPCBaHWMW, IIBETHBIC DPEAKIIUU
0ETIKOB; TIPOBOANTH PEAKIIMH WOHHOTO OOMEHa,

OTPEeNeNATE  CPely  BOAHBIX  PacTBOPOB,
KayecTBEHHBIE  peaknuu  Ha  Cymbdar-,
KapOoOHaT- ¥ XJOPUA-aHWOHBI, HAa KaTHOH

AMMOHHUSI; pelaTh YKCIIEPUMEHTAJIbHBIE 33/1a41
no temaMm "Mertamiel" u "Hemeramne") B
COOTBETCTBMM  C  MpaBWIAMH  TEXHHUKHU
0e30MacHOCTH MPHU OOpaIlIEeHUH C BEIIECTBAMHU U
J1a00paTOpHBIM 000PYZOBaHUEM; MPEICTABIISTH
pe3ynpTaThl  XHMHYECKOTO JKCIIEPHMEHTa B
(dopMe 3amucH ypaBHEHHH COOTBETCTBYIOIIHX
peaxmmii M1 GOpMyITHUPOBATH BBIBOABI HA OCHOBE
ATHX PEe3yJbTATOB,;

- yMeTh  aHaJNM3UPOBATh  XUMHUYECKYIO
uHdopMalLMIo,  TOJNy4aeMyl M3  pasHbIX
UCTOYHUKOB (CpPelICTB MaccoBOi MH(OpMAILHH,
ceTb MIHTEpHET U IpyTHE);

- BIAJeTh OCHOBHBIMH METOAaMH HAy4YHOTO
MO3HAHMsSI BEIIECTB M XHMHUUYECKHX SIBJICHUI
(HabmioneHne,  W3MEPEHHE,  JKCICPUMEHT,
MO/IEITMPOBAHHUE);

- YMETh INPOBOAMTb PACUETHl 0 XMMHYECKUM

dopMynaM M ypaBHEHHSIM  XHMHYECKHX
peakuuii ¢  HMCHONB30BaHWEM  (DU3MUECKHUX
BEIMYUH, XapaKTEpU3yIOIIUX BeEUIeCTBA C
KOJIMUECTBEHHOW CTOPOHBI: Macchl, o00beMma
(HOpMaibHBIE YCIOBHS) Ta30B, KOJHYECTBA
BEILIECTBA; HCTIOTBb30BaTh CHUCTEMHBIE
XIMHWYECKHUE 3HAHUS IS IPHHATHUS PEIIeHUH B
KOHKPETHBIX KU3HEHHBIX CUTYyaIusXx,

CBA3aHHBIX C BEIICCTBAMHU U UX IIPUMCHCHUEM
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3amuThl HHbOpPMAIKY, HHYOPMAIIMOHHOM
0€30IaCHOCTH JINYHOCTH;

OK 04. - TOTOBHOCTh K CaMOpAa3BUTHIO, | -  yYMETb  IIAHWUPOBAaTb U BBINOIHATH
S pexTrBHO CaMOCTOSATENILHOCTH U CaMOOTIPE IEJICHUIO; XUMHUYECKUH  DKCHEpUMEHT  (MpeBpalieHHs
B3aMMOJICICTBOBAT | -OBJIaJICHUE HaBbIKaMU yueOHO- | OpraHMYeCKUX BEIIECTB MPU  HAarpeBaHUH,
b ¥ paboTaTh B HCCIIeIOBATENbCKOMH, TIPOEKTHON U | MOJIyueHHE JTHIIEHA U HU3YYEHHE €r0 CBOMCTB,
KOJUJICKTUBE U COIMATILHOM JEATEbHOCTH; KayeCTBEHHBIC  PEaKIUU Ha  aJbJCTHIBI,
KOMaH/1e Osnaznenue YHUBEPCATBHBIMU | Kpaxmall, YKCYCHYIO KHCJIOTY; JleHaTypalus

KOMMYHHUKATHBHBIMH JCHCTBUSIMHU: OCIIKOB TMpPH HATPCBAHHM, IIBETHBIC DPEAKIIUU

0) coBMecCTHasI IeATEIHHOCTD: OCITKOB; TPOBOJIUTH PEAKIIMU MOHHOTO OOMEHA,

- MOHMMATh M WCIIONB30BaTh NPEUMYIIECTBA | ONMPENENsATh  Cpeay  BONHBIX  PacTBOPOB,

KOMaHTHOH M WHAWBUIAYAIbHONW PaOOTHL; KayecTBEHHBIE  peaknuu  Ha  Cy’bdar-,

- MIPUHUMATD enn COBMECTHOH | KapOOHAT- ¥ XJIOPWA-aHUOHBI, Ha KAaTHOH

NeSTeTbHOCTH, OpTraHHU30BBIBATh U | aMMOHWS; pemaTh SKCIIEpUMEHTAJIbHEIC 3a/1a4H

KOOPJIUHUPOBATH JEHCTBUS o ee | mo Temam "Mertamtel" u "Hemeramtei") B

JIOCTIDKEHHUIO: COCTaBIATh IUIAaH JAEWUCTBHUH, | COOTBETCTBUU c MpaBUJIaMu TEXHUKHU

pacnpesiensiTh poOJM  C Y4eTOM MHEHHMH | 6e30MacHOCTH NpH OOpaIlEeHUH C BELIECTBAMU H

Y4acCTHUKOB 00CyXIaTh pe3ynbTaThl | 1a00paToOpHBIM 000PYIOBaHHEM; MPEACTABISTH

COBMECTHOI paboThI; pe3ynbTaTbl XUMHYECKOIO JKCIEPUMEHTa B

- KOOPAMHHUPOBATh W BBINOJHATH PabOTy B | (hopMe 3alKCH YPAaBHCHHN COOTBETCTBYIOIIUX

YCIOBUSIX ~ PEAIBHOTO, BHUPTYalbHOTO U | peakuuii 1 (OopMyIHpOBaTh BBIBOJBI HA OCHOBE

KOMOWHHPOBAHHOTO B3aNMOICHCTBHS; STHX PE3yIBTATOB

- OCYIIECTBIIATh MO3UTUBHOE CTPATETHMYECKOE

MOBEJCHHE B  PasIUYHBIX  CHUTYaIsX,

MPOSIBIATE TBOPYECTBO U BOOOpaXKeHHE, OBITH

WHUIAATHBHBIM

OgnageHue YHHUBEPCAIbHBIMU

PETyISATHBHBIME JICHCTBUSMHE:

T') IPUHATHE Ce0s U IPYTUX JIIOACH:

- MPUHUMATh MOTHBBI M apIyYMEHTBI APYTHX

Jroaei npu aHanmm3e pe3yapTaToB

JIeSITETTbHOCTH;

- TpU3HABaTh CBOE IMPAaBO W MpPaBO APYTHX

JIOZIEN Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH IIOHIMAThH MHDP C

MO3HIIMH IPYTOTO YEIIOBEKa;
OK 07. B o6macti 5K0I0THYECKOTO BOCIUTAHUS: - chopMHUpoOBaTh TPECTABICHUS: 0
CogeiicTBOBaTH - c(OpPMHPOBAHHOCTH 9KOJIOTMYECKOH | XMMHYECKOM COCTaBIISIOLIEH
COXpPaHCHHIO KYJIBTYpHl, MOHUMAaHHUE BIUSHUS COIHANBHO- | €CTECTBCHHOHAYYHOW KAPTHHBI MHpPa, POIH
OKpYy’Karomien HSKOHOMHUYECKUX TMPOILIECCOB HA COCTOSIHME | XUMWUU B I[IO3HAHUM SIBIEHUH TPUPOIBI, B
cpepl, MPUPOHON M COLHMANBHOW CPebl, OCO3HAHUE | (DOPMHPOBAHUH  MBIIUICHUSI W KYJIBTYPBI
pecypcocOepexeHn | rno0albHOTO — XapakTepa  JKOJOTMYECKUX | JIMYHOCTH, €€ (PyHKIMOHAIBHOI TpaMOTHOCTH,
10, IPUMEHATH npooeM; HEOOXOJUMOM ISl pElIeHUs] TMPAKTUYECKUX
3HaHUA 00 - IUIAHUPOBAHUE U OCYIIECTBICHHE NCHCTBUIN | 3a7a4 U HKOJOTHYECKH  OOOCHOBAHHOTO
W3MEHEHUU B OKpy’Xarolleil cpeiae Ha OCHOBE 3HAaHMsS | OTHOLUEHHUS K CBOEMY 3J0OPOBBIO M MPHUPOAHOMN
KIIMMaTa, Lesne ycTOW4MBOro pa3BUTHUs YEJIOBEUECTBA; | Cpele;
TPHHITHITEL AKTUBHOE HEIMPHUATUE NCHCTBUH, MPUHOCAIINX | - YMETh COONIONATh TMpaBHIa 3KOJIOTHYCCKH
OepeKITHBOTO BpeJ OKpYKaroulei cpeze; [eyiecooOpa3sHoro  TOBEACHUS B OBITY U
MIPOU3BOJICTBA, - YMEHHUE IPOTHO3UPOBATh HEOIATOMPHATHBIC | TPYIOBOH NESITEIBHOCTH B LEISAX COXPaHCHHS
3¢ hexTHBHO 9KOJIOTHYECKHE MOCJIEJICTBUSL | CBOETO 3I0POBbSl M OKPYKAIOLIEH HpUPOIHOM
JIeiCTBOBATh B MPEIIIPUHUMAEMBIX JIEUCTBUI, | Cpelbl; YUUTHIBATh OMACHOCTh BO3JICUCTBHUS Ha
YpEe3BBIYANHBIX MpeIoTBpaaTh UX; JKUBBIE OPTaHU3MBI OTIPEJICICHHBIX BEIIECTB,
CUTYaIUAX - pacmMpeHHe  OmbITa  JEATENbHOCTH | TIOHMMAas CMBICH  IIOKa3aTelsl TpeNeibHON

HKOJIOTHYECKON HAIPaBIEHHOCTH; JIOTTYCTUMON KOHIIEHTPAITU!

- OBJIaJICHUE HaBbIKAMHU y4aebHo-

HCCIIEI0BATENIbCKOH, NIPOEKTHOMN u

COIMAJILHOM JIESTEIbHOCTH;
MK 11.2. — YMETh COCTaBJISITh 0a3y JaHHBIX YYHTHIBAS
IIpoextuposats XUMHUYECKHE acleKThl MPOLECCOB U SIBICHUN B

0a3y JaHHBIX Ha
OCHOBE aHAITH3a

MPEeMETHO 001aCTH;

— YMCTb UCIIOJIB30BATh pa3jInvuHbIC




MpeaMETHO M
obnacTu

XMMHUUYECKHE MOJAENHU JUIs POCKTUPOBaHUs 0a3
JAHHBIX;

— yMETh aHAIM3UPOBAaTh O00NACTh IpeaMeTa
COCTaBIEGHMs 0a3  JaHHBIX C  Y4ETOM
XMMHYECKHX MTPOIIECCOB U SIBICHHH.

— VYwmers HCTIONIb30BaTh COBPEMEHHOE
0o0Opy/OBaHHE TP AaHAIN3E XUMHYECKUX
CHCTEM M XMMUYECKHX MPOLECCOB.

— Ymers UCTIO0JIb30BaTh JOCTIDKEHUS
COBPEMEHHOW XUMHH U OMOXMMUYECKIX
TEXHOJIOTHH Ui PpaIoHaIbLHOTO
MIPOCKTUPOBAaHUS W ONHUCAaHUs 0a3 JaHHBIX
XMMHUUYECKHX CUCTEM U SIBJICHUH.

IIK 11.3.
PaspabatsiBaTh
OOBEKTHI

0a3bl JaHHBIX B
COOTBETCTBUHU

C pe3ynbTaTaMu
aHaIM3a
MpeaMETHON
obJyactu

— ymMeTp  paspabaTeiBaTh  0a3pl  JTaHHBIX
ONMPasCh  HAa  XUMHYECKY0  CYIIHOCTBb
NpeIMeTHON 00acTy;

— yMeTb HCIIOJIb30BATh COBPEMEHHBIC
XAMHYECKHE MOJCIH NPU aHAIU3e MPEAMETHOMH
obnmactTi 0a3pl JAaHHBIX, a TaKXke Ui
pa3paboTku 00BEKTOB 0a3 JaHHBIX;

— YMETb NMPOTHO3UPOBATH PE3YJILTAT HA OCHOBE
HU3BCCTHBIX HCXOJHBIX 3HaYEeHHUH HCIOJIb3Ys
pa3IMIHbIC XHUMHYCCKUE MOJCIIM U 3aKOHbI
XUMMUH,

— YMetp pa3pabaTeiBaTh  OOBEKTHI  0assbl
JaHHBIX WCIIONB3Ysl 3HAaHUS COBPEMCHHOM
XHMUHM, OHOXMMHUH, TNPHUMEHATh HX I
aHanu3a HHQOpMaIHNY;

— YMerTh pemrate 3aadu 1o pazpaborke 0a3
JaHHBIX C YYEeTOB XHUMHYECKHX acIeKTOB
MpeaIMeTHOM o00IacTu.




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHHUIJIMHBI M BUABI Y4eOHOI padoThl

Bun yueOHo# padoThI

Oo6vem uacoe

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 44
O0s3aTesIbHASI AYAUTOPHAsI YueOHasi Harpy3Ka (Bcero) 44
OcCHOBHOE cojIep:KaHue 39
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHHe 20
MIPAKTUYECKHE 3aHITHS —
nab0opaTOpHBIC 3aHATHS 19
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME 5
B TOM YHCIIE:
TEOpETUYECKOe 00yUYeHHe 2
MIPAKTUYECKHE 3aHITHS -
1abopaTOpHBIC 3aHATHS 3

IIpome:xxyTounasi arrecranus (1u¢¢epeHuMPoOBaAHHBIN 3a4eT)

CamocTosiTe/ibHasi padoTa 00y4aonierocs

KouncyabTanuu




2.2. KanenjapHo-TeMaTH4eCKNii IJIAH U cO/iep:kaHue yueOHo qucnuminasl XUMUA

HaumeHoBaHUe pa3aenoB U Copep:xanue y4eO0HOro MaTepnaJia (OCHOBHOE H IPO¢eCCHOHAILHO-OPHEHTHPOBAHHOE COJePAKAHME), Oo0Bbem ®opmupy | YdeOHas
TeM JlaGopaTopHble padoThI M MPAKTHYECKHUE 3AaHATHS, MPUKJIATHON MOYJIb (TIPH HAJTMYIH) 4acoB emMble Heest
KOMIIeTeH
HHH
1 2 3 4 5
Pazgen 1. OCHOBBI CTPOCHHS BelllecTBa
Tema 1.1. Copep:xanue yueOHOro matepuaja: CoBpeMeHHast MOJIeNIb CTPOEeHUs aToMa. CUMBOIMYECKUH S3bIK XUMHUH. 1 OK 01 1
CTpoeHne aTOMOB XUMHUYECKHI 371eMeHT. DJIeKTPpOHHas KOHbUrypanus atoMma. Kiaccudukanuss XaMHUIeCKHX 3IEMEeHTOB (s-, P-, d-
XHMHYCCKHX 3JieMeHToR u | 2VICMCHTBI). BaneHTHbIC 31eKTpOHBL. BalleHTHOCTE. DIIEKTPOHHAS IPUPOAA XUMUYCCKOH CBSI3H.
HpPHpOa XHMHECKOH IIpakTHyeckoe 3aHATHE. DISKTPOHHBIE U Tpadudeckue hopMyisl aToMOB U HOHOB. Kitaccupukanus XUMIIECKUX 1 1
DJIEMEHTOB (S-, P-, d-211eMEHTEH!).
CBi3n ConepxxaHue y4eOGHOTro MaTepHuaja: DIEKTPOOTPHLIATEIIFHOCTE. BUpl XMMUYecKo# cBsA3M (KOBaJICHTHAs, NOHHAS, 1 2
METATHIECKas, BOJOPOAHAsT) M CIIOCOOBI ee 00pa30BaHus
Tema 1.2. IIpakTHyeckoe 3aHATHE: 1 OK 01 2
Hepunonnueckuii 3axkon n | Ilepuonmueckuii 3axoH u Tabnuua .M. MenaeneeBa. DIeKTpOOTPUIATEIBHOCTE XUMUUECKUX HJIEMEHTOB.
Tadauna /I U MennesieeBa
Paszgen 2. XuMH4YecKHe peakiuu
Tema 2.1. Conep:xanue yuedoHOro marepuaa: Knaccupukaius 1 THIIBI XAMHUYCCKUX PEAKIIHA C yIaCTHEM HEOPraHHUSCKUX 1 OK 01 3
THIBI XUMHYECKHX BewiecTB. CocTaBiieHHe YpaBHEHNH peaklnil COeANHEHNUS, PAa3I0KEHHs, 3aMEIeHHs, 0OOMEHa, B T.4. PeaKIui
peakumii TOPEHUs, OKUCIICHUSI-BOCCTAHOBIICHHUS.
VYpaBHEHHsI OKHCIIEHUSI-BOCCTaHOBICHUs. CTeneHb OKUCIeHusA. OKHCIUTENb M BOCCTaHOBHUTENb. COCTaBlICHHE U
YpaBHUBAHHE OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMH METOAOM JJIEKTPOHHOTO OanaHca. OKHCIUTEIHHO-
BOCCTaHOBHTEJIbHBIE PEAKIIMU B IPUPO/JIE, IPON3BOJICTBEHHBIX ITPOLECCAX U JKH3HEAEATeIbHOCTH OPraHN3MOB
JlaGopaTopHoe 3aHsiTHe: PacuéTsl M0 ypaBHEHUSM 3KCIEPUMEHTAIBHBIX XUMHUECKUX PEAKIHH. 1
Tema 2.2. Copep:xanue yueOHOro marepuaja: Teopus dIEKTPOIUTHUECKON Aucconuanuu. oHbL. DIEKTPOIUTHL, HE 1 OK 01 4
DJEKTPOJIUTHYECKAS IeKTpOINTHI. Peakinm nonHoro ooMena. CocraBieHne peaknii HOHHOTo 0OMEHa ITyTeM COCTaBJICHUS MX MOJHBIX OK 04
OHCCOIUAINS M HOHHBII 1 COKpAILICHHBIX HOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKkuui.
o0MeH JlaGopaTopHoe 3ansATHe. CocTaBiieHHE YpaBHEHHH (B MOJEKYISIPHOM, TIOJTHOM M COKpPAIIEeHHOM MOHHOM BHJIE) IO 1
MIPOAETAHHBIM ONBITHBIM IIYTEM XHMHUYECKUM PEaKIUSIM.
Pasgen 3. CTpoeHne 1 CBOICTBO HEOPraHMYECKHUX BellecTB
Tema 3.1. Conep:xanue yueoHoro marepuasna: [Ipenmer Heopranndeckoin xumun. Kiaccudukanus HeOpraHmIeckKnx 2 OK 01 5,6
Knaccudukaumus, BemecTB. [IpocThie u coxHbIe BeniecTBa. OCHOBHBIC KJIACCHI CIIOXHBIX BEIIECTB (OKCHIbI, THAPOKCHIBI, KUCIOTHI, OK 02
HOMEHKJIATYPA U CTPOeHue | coiu). B3anMocCBs3bp HEOPraHMYECKUX BEIIECTB. ATperaTHble COCTOSIHNSA BemecTBa. Kpucrammaeckue n aMmop(HsIe MK 11.2
HEOPraHMYEeCKUX BeIIeCTB | BemecTBa. THITBI KPHUCTAIIMYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJIsIpHAasl, HOHHAs, METAJUITMYECKas). 3aBUCUMOCTh IK 11.3
(pU3MIECKNX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTMUECKOM PeIIeTKH. 3aBUCUMOCTh XUMHYECKONH aKTHBHOCTH
BEIIECTB OT BHJa XUMHUYECKOH CBSI3H U TUIA KPUCTALIMYECKOH perieTky. [IpuuinHbl MHOrooOpasus BelecTB.
JladopaTopHoe 3ausitue: Kiaccupukamus HEOpraHMUECKHUX BEIIECTB M0 XUMUIECKUM Gopmynam. CocTaBieHue 2 56
XUMHYIECKHX (pOPMYIT U3 Ha3BaHWUH BEIIECTB.
Tema 3.2. Conepxanue ydeoHoro matepuaja: Merauisl. O01mue Gpu3nuecKkre 1 XMMUYECKHE CBOHCTBA MeTaJuIoB. CriocoOb! 1 OK 02 7

10




PDu3NKO-XUMHYECKHE
CBOICTBA HEOPraHUYECKHX
BellleCTB

MTONTyYCHUS. 3HAUCHIE METAJUIOB M HEMETAJIOB B IPUPOIE M KU3HEIEATSIFHOCTH YeJIOBEKa U OPTaHU3MOB.
Koppo3us MeTamioB: BUIbI KOPPO3UH, CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

Hewmeramnsl. OOmiue pu3uuecKkue U XMMHUYECKUE CBOMCTBAa HeMeTauioB. TunuaHeie cBoricTBa HeMetamio [V— VII
rpymm. Knaccudukanus 1 HOMCHKIATypa COSIMHEHHH HeMETaIIoB. KpyroBopoThl OMOTEHHBIX JIEMCHTOB B
MIPUPOJE.

JlaGopaTopHoe 3aHsATHE:

[lonydyeHre OCHOBHOIO, KHUCJIOTHOI'O OKCHJIOB, KHCJIOTBI, CpelHEH, KHCIOM M OCHOBHOHN coyiu. I3yueHue
B3aUMOJICHCTBUSI OCHOBHOIO OKcHIa C BoJdoi. M3ydyeHue B3auMOAEHCTBUS coieil ¢ MeTamnamu. 3yueHue
B3aUMOJCHCTBHS KUCIOTHI C COJIBIO M CO MIEIOYBIO.

ConepxaHue y4deOHOro Marepuana. XHMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEIIECTB
(OKCHIOB, THAPOKCHIOB, KHCJIOT, CONEH M 1p.). 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTBIX BEIIECTB,
BOJIOPOAHBIX COEANHEHHUH, BHICIINX OKCHIOB M THAPOKCHIOB

OK 04
K 11.2
K 11.3

Tema 3.3.
HNnenrudpuxanus
HEOPraHUu4ecKNX BellecTB

JlaGopaTopHoe 3aHsTHE:
DKCIEPUMEHTATBHOE OMPEIEIIEHHE Pa3INYHBIX HEOPTaHMYECKUX BEIIECTB ¢ OMOIIBIO KAUECTBEHHBIX PEAKIIUiA.

OK 01
OK 02
OK 04

Pa3pnen 4.

CTpoeHne M CBOMCTBA OpPraHn4YeCKuX BeIeCTB

Tema 4.1.
Kaaccudukanusi, crpoenue
U HOMEHKJIATypa
OpPraHN4YecKHX BellecTB

Copep:xanue yueOHOro matepuaja: IlosBieHue u pa3BUTHE OpraHMYecKoi XUMHM Kak Hayku. [Ipeamer
OpFaHH‘IeCKOﬁ XHUMHH. MeCTO 1 3HaUCHHE OpFaHH‘IeCKOﬁ XUMHHU B CUCTEMEC €CTCCTBCHHBIX HaYK.

XUMHYECKOE CTPOCHUE KaK HOPSAJOK COCOMHEHHS aTOMOB B MOJIEKYJE COIJIACHO HX BaJeHTHOCTH. OCHOBHBIC
TIOJIOXKEHHST TEOPUH XMMHYECKOTO CTPOCHHS OpraHmdecKux coeanHeHHd A.M. ByrtiepoBa. YrieponHsiil ckener
OpraHMYecKOW MOJIEKYJbl. 3aBHCHMOCTH CBOWCTB BELICCTB OT XHMHYECKOTO CTPOCHHs MOJeKyn. M3omepus u
H30MEpBIL.

JlaGopaTopHoe 3aHsITHe. KiIacCH(pUKANNI OpraHuuecKuX BemmecTB. CocTaBlIeHHE MOTHBIX U COKPAICHHBIX
CTPYKTYPHBIX (OPMYIL

Coaep:xkanue yue0HOro MaTepuaJa:
[Monsitre o pyHkuMoHaNBHOM rpymnne. Pagukain. [IpuHIune KiiaccuduKanum OpraHUueCKUX COCANHEHUI.

MesxayHapoiHasi HOMEHKIATypa U MPHHIUIB HOMEHKJIATYphl OpraHMYecKux coeauHeHui. Ilonsatue 06
a30TCOZEPIKALINX COSANHEHUIX, OMOJIOTMYECKN aKTUBHBIX BELIeCTBax (YrieBojax, JKupax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHHAX (MOHOMEp, MOJINMEp, CTPYKTYPHOE 3BEHO).

JlabopaTopHoe 3aHsATHE:
OKCIEepUMEHTAIFHOE OTIPEIeNICHNE PA3IMYHBIX OPTaHUYECKHX BEIIECTB C MOMOIIbI0 KAYeCTBEHHBIX PEaKIHH.

OK 01

10

10

Tema 4.2.
CBoiicTBa oprannyeckmux
coeIMHEeHU

Conep:xanue yueoHOTro MaTepuana: OuU3NKo-XUMUIECKUE CBOWCTBA OPraHMYECKUX COSAMHEHNH OTIENbHBIX
KJIACCOB (0COOEHHOCTH KilacCH(PHUKAIINM U HOMEHKJIATYPhI BHYTPH KJIacca; TOMOJIOTHIECKUH s 1 o01mas hopMyia;
n3oMepus; U3NIECKue CBOMCTBA; XUMHUIECKHE CBOMCTBA; CIIOCOOBI MTOTYICHNUS):

- OpeACJbHBIC YTJIEBOAOPO/bI (aJ'IKaHLI u III/IKJ'IO.':U'IKaHI)I). FOpeHI/IG METaHa KaK OJHMH M3 OCHOBHBIX HMCTOYHHKOB
TEIUIa B HPOMBIIIJICHHOCTU U 6I)ITy. CBolicTBa MNPUPOAHBIX YTJIEBOAOPOJAOB, HAXOXKIACHHUC B IIPUPOJAC U IPUMEHCHUEC
AJIKaHOB;

JladopaTopHoe 3ansitue. Ankanbl. [losydeHne u XUMUYECKUE CBOMCTBA.

Conep:kaHue yueGHOro MaTepuaja:
- HeTIpe/IeNbHbIE (AIKEHBI, AIKMHBI M AJIKAJUEHbI) B ApOMaTHYECKUE YIIIEBOI0OPO/Ibl. [ OpeHue aleTuieHa Kak

OK 01

OK 02

OK 04
MK 11.2
K 11.3

11

11

12

11




HUCTOYHHUK BBICOKOTEMIIEPATYPHOTO TNIAMEHHN UIA CBAPKU U PE3KU MCTAJIJIOB

JlabopaTopHoe 3ansitue: AJnkeHbl. AJKuHBL [lomyuyeHue u XuMuiecKkre CBONCTBA.

Coaep:xkanue yueOHOro MaTepuaJa:

- KHCJIOPOJICOICPIKAIIUE COCTUHCHUS (CTUPTHI U (PEHOJIBI, KAPOOHOBBIC KUCIIOTHI M A(UPHI, AJIbJACTHIIBI U KCTOHEI,
KUPBI, YIIeBob1). [IpakTryeckoe NpruMeHeH:e YTUICHTIIMKOIIA, DnlepuHa, (heHomna. [Ipumenenne
(dopmanbaernia, areTaabAeruIa, YKCYCHONH KUCIOTEL. MBLTa Kak COJH BEICIINX KapOOHOBBIX KHCIOT. Motoriie
CBOICTBa MbLja

JlaGopaTopHnoe 3ansitue: CpoiicTBa popmanbaeruga. CBoiicTBa yKCYCHOH KHCITIOTHI

Coaep:xanue yueOHOro MaTepuaJa:

- a30TCO/ICPIKAIIKEC COCTUHCHHS (AMUHBI U AMUHOKHCIIOTHI, OCNKH). BRICOKOMONICKYISIPHBIC COCTUMHCHHUS
(cuHTeTHYECKHE U OHMOJOrHYCCKH-aKTUBHBIC). MOHOMED, IOJIUMED, CTPYKTYpHOE 3BeHO. [TomuMepu3anus dTHICHa
KaK OCHOBHOE HalpaBJICHUE €T0 UCIO0JIb30BaHUA. ['eHeTnueckas CBsi3b MEXAY KJIACCaMH OPTaHMYECKUX
COCIUHECHUM.

JlaGopaTopHnoe 3ansitue. CBoiicTBa OenkoB. ['eHeTHUecKas CBSI3b MEXKAY KIIACCAMU OPTaHMYSCKUX COCAMHEHHM.

12

13

13

14

14

Tema 4.3.
Hnentudpuxanmus
OpPraHu4YecKuX BellecTB,
HUX 3HAYEHHE U
npuMeHeHHe B OBITOBOM U
TMPOU3BO/ICTBEHHOM
JIeSITEJIbHOCTH YeJIOBeKA.

Coaep:xanue yueOHOro MaTepuaJa:

Broopranmyeckne coequnenns. [Ipumenerne u 6noaorndeckast posb yriaeBonos. OKHCIEHHE YTIIIEBOAOB —
HCTOYHHK DHEPI'HH )KUBBIX OpraHn3MoB. O0JIacTH MpUMEHEHHsI aMMHOKUCIIOT. [IpeBparieHus OenKoB MUIK B
opranuzme. bruonornueckue ¢pyHkiun 0enkoB. buonornueckue GyHKIMU )KUPOB. Poib opraHnueckoil XUMuM B
peLeHr: npodJieM MHUIIEBOH 6€301T1acHOCTH.

JlaGopaTopHoe 3aHsTHE:

OKCIEepUMEHTAIFHOE PACIO3HABAHNE OPTaHWYECKUX BEIIECTB: 3THJIOBOTO CIIUPTA, MyPaBBHHOW KHCJIOTHI, BOAHOTO
pacTBOpoOB (eHoIa.

Copep:xaHue yueOHOI0 MaTepHuaJia:

Posp opranndeckoil XMUMHUU B PellIeHUH MpoOIeM SHEPTeTUIECKOM 0e30MacHOCTH, B Pa3BUTHH MEUIMHBI, CO3IaHUU
HOBBIX MaTe€pPHajOB, HOBBIX HCTOYHHKOB YHEPTUH (TbTEPHATHBHBIC HCTOYHHUKH YHEPTrun). ONacHOCTh BO3ICHCTBHS
HA JKUBBIC OPTaHM3MBI OPTaHUYECKUX BEIIECTB OTACIBHBIX KIACCOB (YTIIEBOIOPOBI, CITUPTHI, (PEHOIEI,
XJIOpOPTaHNYECKUE POU3BOIHBIC, allbACTHIIBI U JIP.), CMBICT ITOKa3aTels MPEIeIbHO JOITyCTUMON KOHIICHTPAIIHH.

JlabopaTopHoe 3aHsATHE:
OKCIepHMEHTAIbHOE PACIIO3HABAHUE OPIaHUMYECKHUX BEIECTB: TIINIEPUHA, TIFOKO3bL, (hopMalbieruaa, oenxa.

OK 01
OK 02
OK 04
MK 11.2
K 11.3

15

15

16

16

Pazpnen 5.

Kunernueckue u TEPMOAMHAMUYICCKUE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHUIECCKHUX peakuuﬁ

Tema 5.1.
CKopocTh XMMHYeCKHX
peakuuii. Xumuyeckoe

paBHOBecHe

Conepxanne ydedoHoro marepuana: CKOpOCTh peakiny, €€ 3aBHCHMOCTb OT Pa3lIMUHBIX (PaKTOPOB: MPUPOJIBI
pearupyromux BeLECTB, KOHLEHTPALUU pPEardpyroluX BEUIECTB, TEMIEpaTypbl U IUIOIIAAM PEaKIMOHHON
noBepxHocTH. TerutoBbie 3 eKThl XUMUYECKUX peakini. IK30- U HIO0TEPMHUUECKHE, PEAKIIIH.

JlaGopaTopHoe 3aHsATHE:
OmnpejienieHne CKOPOCTH XUMUIECKOW PEakinu;, HCCIIeJOBAaHUE CMEICHUS! XUMUYECKOTO PABHOBECHSL.

Conep:xanue y4eOHOro MaTepHaJia:
O6paTuMOCTh peaknuii. XMMIYECKOe PABHOBECHE M €r0 CMEIIEHHE MO/ ACHCTBHEM PAa3IHYHBIX (PaKTOpOB

(KOHHGHTpaHI/ISI p€arcHToOB UM IMPOAYKTOB pC€aKIuK, JTaBJICHUEC, TeMnepaTypa) JUIA CO31aHUs OTITUMAJIBHBIX

OK 01
OK 02
MK 11.2
K 11.3

17

17

18

12




YCJIOBUHM TIpoTeKaHus xumudeckux nporeccos. [Ipunnun Jle [llatense

JlaGopaTopHoe 3aHsATHE: 1 18
N3yyeHne  3aBHCHMOCTH CKOPOCTH XHUMHYECKOW pEaKnIMH OT KOHIGHTPAIMM pPEAarupyroX BEIIECTB U
TEMIIEPaTyPHI.
Paznen 6. PacrBops!
Tema 6.1. ConepxaHue y4yeOHOro Mmarepmaja:. PactBopeHme kak (u3uko-xumuueckuili mpomecc. PactBopbsl. CrocoOsr 2 OK 01 19, 20
IousiTHE 0 pacTBOPAxX MIPUTOTOBJICHUS PacTBOpPoB. PacTBopuMocTh. MaccoBasi IOIsI pacTBOPEHHOTO BemiecTBa. CMBICH MOKa3aTews OK 02
MIPEAEIBHO A0MYCTUMOM KOHIICHTPAIIMN 1 €T0 UCTIOIb30BAaHHUE B OLIEHKE YKOJIOTUIECKOMH O€30MacHOCTH. OK 07
ITpaBuna 3KONOTHYECKH IEIECO0OPAa3HOro MOBEACHHUS B OBITY M TPYAOBOH IEATENBHOCTH B LENAX COXPAHEHHA
CBOETO 3I0POBbS U OKpYXKaoLle NpUPOAHOW cpenbl; OMNacHOCTb BO3AEHCTBUS HAa JKHUBBIE OPraHU3MBI
OTpE/IETICHHBIX BEIIECTB.
PacTBopHI, HCTIONIB3yeMBIE B OBITOBOI 1 MPOM3BOACTBCHHON ESTEIBHOCTH YETIOBEKA.
Tema 6.2 JlaGopaTopHoe 3aHsTHE: 2 OK 01 19, 20
HccnenoBanue cBoiicTB 1. IlpuroToByieHue pacTBOpa XJI0pUaa HATPUs 00BEMOM 250 MIT B MACCOBOIA Joneit comu 5 % pa3baBieHUEM OK 02
pacTBopoB KOHIIEHTPUPOBAHHOT'O PacTBOpA. OK 04
2. ITpuroToBiieHre BOTHOTO pacTBOpa XJIOpUIa HATPHSI U3 KpUCcTauIndeckoi conu. Onpeenenre MacCOBOM J0IH U K 11.2
pacyet Macchl HAaBECKH. IK 11.3
IIpodeccuoHaILHO-OPHEHTUPOBAHHOE CO/lep:KaHue (Colep:KaHNe NPUKJIATHOTO MOAYJIs1)
Paznen 7. Xumus B ObITY 1 IPOU3BOACTBEHHOI J1esSITeIbHOCTH YeJI0BeKa
Tema 7.1. Copep:xanue yueOHOro marepuasia: Hoselimne TOCTHKEHNS XUMUYECKON HAYKH U XUMHYECKON TEXHOIOTUH. 1 OK 01 21
Xumus B ObITY U Amnanu3 uH(pOpMaNUK U3 pa3INIHBIX HCTOYHUKOB (Hay4yHast M yaeOHO-HAay4YHas JINTEPATypa, CPEICTBA MACCOBOM OK 02
NMPOM3BO/ICTBEHHOM uHpopmanuu, ceTb HTepHET) OK 04
AeATeJbHOCTH YeaoBeka | IlpakTuyeckoe 3aHsiTHe: [orck 1 aHAaIM3 KEHCOB O 1O TeMaM: BayKHEHIIINE CTPOUTEIbHBIE MaTePHAJIbI, 1 OK 07 21
KOHCTPYKIIMOHHBIE MaTepHabl, KPacKH, CTEKII0, KepaMHKa, MaTepHaJIbl AT 3JIEKTPOHUKH, HAHOMAaTepHaIbl, MK 11.2
TEKCTHJIbHBIE BOJIOKHA, HICTOYHUKY YHEPTHUH, OPTaHWYECKHE U MUHEepaIbHbIEe yI00pEH!s, JeKapCTBEHHBIE BEIIECTBRA, K 11.3
ObiToBast xuMusl. 3amuTa: [IpescTaBiaeHue pe3yabTaToB PEIICHNs KeHCOB B JopMe MUHM-IOKIIA/IA C TIPE3eHTANNEH.
Conepxanue y4e0HOro Mmatepuaa: Posb XMMUM B 00€CTICYEHUH HKOJIOTHUECKOH, SHEPTEeTHUECKOM 1 UIIEBOH 1 22
0€3011acHOCTH, Pa3BUTHN MEAMIIMHBL. AHANIN3a HHPOPMAIUN U3 PA3ITHYHBIX HCTOYHHKOB.
IIpoMe:kyTouHas arrectanus (AuddepeHIHPOBAHHBII 3a4eT) 1 22
Bcero 44 yac
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3. YCJIOBUS PEAJIN3AIIMA YUYEBHOM JUCIHUIIJINHBI
3.1. TpeGoBaHUsA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

Peanuzarus yueOHOM MUCHMIUIMHBI TpeOyeT HATMUUs yaeOHOTO KaOUHeTa.
O6opynoBanue yaeOHOro KabUHeTa!

~ TOCaZ04YHbIE MECTA [0 KOJINYECTBY O0yUaIOIINXCS;

~ pabouee MeCTO Mpero1aBaTes;

~  KOMIUIEKT yueOHO-METOINYECKON JOKYMEHTAIUH;

— obopynoBanue: 6apomerp — anepous; BAMM-1; mkad I3 HXK; cron xummuueckuii;
nocka 3-am koM0O. JIA-34; cuctemusbiii 6ok Celeron 2400; monutop 17LG ; snekrponedn
CHOVJI-1,6; Becst BJIA-200; Becst BJITK-500; mkad BeITsKHOM -; mikad cymmnsaeiii CHOJI-
3,5; mkad I1-mx; mpubop I WILTFOCTPAIMK 3aBUCUMOCTH CKOPOCTH PEAKIUU OT YCJIOBHI;
KaJIOPUMETP C MEPHBIM CTaKaHOM; MPHOOp M7 OMBITOB MO XUMHHU C IJIEKTPUICCKHM TOKOM;
npuOoOp AJs AJIEKTPOJIM3a PACTBOPOB COJIeH; MPUOOP Ul MOIYYEHHs T'a30B; BBINPSMUTEIND;
npubop IS TOJTYYCHHSI Ta30B; JEMOHCTPAIIMOHHBIC YCTAHOBKU ISl HM3Y4YCHHs (DaKTOPOB,
BIUSIIOIIUX HA CKOPOCTh PEAaKIUHU, TEIUIOBON 3()(PeKT, NHTEHCUBHOCTh 3JIEKTPOXUMHUYECKUX
MIPOIIECCOB; XUMUYECKAs TIOCY/1a; XUMHUYESCKHE PCAKTHUBBI.

TexHuueckue cpeacTBa 00y4eHHUs:
~ MYJbTUMEAHAPOCKTOP,
— WHTEPaKTHUBHAsI TOCKA/MaHeNb/SKpaH.

3.2. UndopmanuonHoe odecrneyenne o0yueHust
Ilepeyenb pexkoMeHAyeMbIX Y4YeOHBIX HW3JAaHUI, JAONMOJHHUTEJIbHOW JIMTEPaTyphl,
HNuTepHeT-pecypcos.

OcHoBHas JIMTepaTypa:
1. Xumus s npodeccuil M cHelUMAIBHOCTEH TEXHMYECKOTO U €CTECTBEHHOHAYYHOI'O
npoduiel: yueOHUK A CTyA. yupexaeHuil cpea. mpod. oOpasosanus/ KO.M. Epoxun., 1.b.
Koganesa.- 6-e u3n., crep. - M.: UL "Akanemus", 2019. — 496c¢.

JlonotHUTEIBLHAS JIUTEPATYypa:

1. Bappausu M.A., Jlanuna C.®. Xumus : 1a00paTopHbIi pakTUKyM. — bparck : 131-Bo
bpl'V, 2015. - 154 c.

2. Tlommmepsl : MeToAMYECKHWE yKazaHHs K BBITIOJHEHHIO J1A0OpPaTOpHOM paboThl W K
camocrosaTensHO padote / BapdonomeeB A.A. — bparck : U3n-Bo bpl'Y, 2016. — 35 c.

3. T'muaka H. JI. 3amaum w ympaXHEHUS TO OOMmIeH XUMHH @ y4eOHO-TIPaKTHYECKOEe
noco6ue / H. JI. I'nunka; ITox pea. B. A. Ilonkoga. - 14-e uzn. - Mocksa : FOpaiir, 2015. - 236 c.

4, XamurtoBa A.WM. Opranmueckas xumus g cryaeHtoB CIIO : ydeObHoe mocobwme :
AWM. Xamurona, T.E. byceiruna, JI.P. Caduna ; nox pea. A.M. Kysnenosa. — Kazans : Kazanckuii
HAy4YHO-HCCIIEI0BATEIbCKUI TEXHOJIOTHYECKn yHuBepcuteT, 2016. — 172 c. : nn. — Pexunm
nocryma: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=500926.

5. CwmmupnoBa JL.LH. Xumnueckuil TpeHaxep: COOpHUK 3aJaHUN s ayAUTOPHOU U
BHeayauTOpHOU pabotel oOy4aromuxcs / JLH. CmupnoBa ; ®I'BOY BO «lloBomkckuit
TrOCY/IapCTBEHHbII TeXHONOrHYeCK il yHuBepcuTeTY. — Momkap-Omna : III'TY, 2016. — 56 ¢. : w1, —
Pexxum nmocryna: mo noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=461641.

6. Promun B.B. 3anumarenpHas XUMUS : Hay9HO-TIONYJsipHOE m3nanue / B.B. Promun. —
MockBa : [upexkr-Menua, 2015. — 423 c. : min. — PexuMm Jgocryna: 1o MOANUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=385787.

7. Bacunesckas, E.M. Heopranmdeckas xumus : ydeOHOe mocobue is ccy3oB /
E.N. Bacunesckas, O.1. Ceuxo, T.JI. lllesunoBa. — Munck : PUIIO, 2019. — 247 c. : cxeM., WL —
Pexxum mocryna: mo noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=600065.
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8. Kabanos, C.B. PacuerHble 3a1aun B Kypce XMMUH : Y4eOHO-METOANYECKOE mocodue /
C.B. Kabanog ; Hayu. pen. K.b. J[3epanoBa. — Mockga ; bepnun : lupexkr-Menua, 2015. — 52 ¢. :
WL - Pexum JIoCTyma: o MTOTHCKE. -
URL:http://biblioclub.ru/index.php?page=book&id=278871.

9. Kabanos, C.B. I'maponu3 coneii : yueOHO-MeToauueckoe nocodue / C.B. KaGanos. —
Mockga ; bepnun : lupekr-Menaua, 2016. — 51 c. : wn., Tabi. — PexxuM nocTyma: 1mo mojamnucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=437460.

10. Kys3emenko, H.E. Havana xumuu: uisi IOCTymaroIMX B BY3bI : ydeOHOe mocobOwe /
H.E. Ky3smenko, B.B. Epemun, B.A. IlonkoB. — 16-¢ uzn., gon. u nepepad. (31.). — Mocksa :
Jlaboparopus 3nanuii, 2020. — 707 c. : cxem., Wwi., Tabi. — PexxuM moCTyma: 1Mo MOJIMUCKe. —
https://biblioclub.ru/index.php?page=book&id=595229 .

HNuTepHeT — pecypcebl:

1. «Xwumuk» - caiit o xumun. Pexxum mocryma: [http:/ www. xumuk.ru/. ]

2. Uudpopmanmonnas cucrema "EnnHOe OKHO J0CTyma K 0oOpa3oBaTelibHbIM pecypcam'.
Pesxxum mocryna: [http://window.edu.ru.]

3. Kypc oOrieit u HeopraHu4yecKol XMMHUH. YueOHbIC BHICOMAaTepHUalIbl. PeKuUM JoCTyIA:
[http://www.chem.msu.ru/rus/teaching/zagorskii2/video/welcome. html.]

4. OOpa3oBaTelbHBIA  CaWT JUIS  MIKOJIBHUKOB  «XuMusi». Pexum  jgocryma:
[www.hemi.wallst.ru]

5. OwnnaiiH-CipaBOYHHK XHUMHUYECKUX 3JICMEHTOB. Pexxum JOCTYTIA:
[http://webelements.narod.ru/.]

6. CioBapb TEpMHHOB OOpa3oBaTeibHOro caita OCHOBBI XHMHH. PEKHUM JOCTyIa:
[http://www.hemi.nsu.ru/slovar.htm.]

7. Teopernueckue ocHOBBI xumuu. Pexxum moctyma: [http://www.himhelp.ru/section23/.
15.05.2019]

8. Xumms g Bcex. OOyuwaronue SHIMKIoNeaud. Pexum moctyma: [http://school-
sector.relarn.ru/nsm/chemistry/START.html.]

9. Dnekrtponnas Oubimoreka bBpl'Y. Pexum mocryma: [http://ecat.brstu.ru/catalog/
VYueoHb1e%201%20 yueOHo-MeTomrueckne?20nocoous/Xumus. |

10. DnekTponHblii Katanor Oubmmoreku Bpl'Y. Pexum moctyma: [http:/ /irbis.brstu.ru/
CGl/irbis64r_15/cgiirbis_64.exe?LNG=&Z211D=&121DBN=BOOK& P21D BN.]

11. Xumwudeckast sHIMKIONEUs. Pexkum nocryma: [http://www.xumuk.ru/encyklopedia/].
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4. KOHTPOJIb M OIEHKA PE3VJbTATOB OCBOEHHS VYYEBHOM
TACIATITAHBI

KoHTpons M oOLleHKa pe3ylbTaTOB OCBOEHHUS 00I1€00pa30BaTEIbHON JUCLUIUIMH
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBICHHbIE Ha (POPMHUPOBAHUE OOLINX
U po(ecCHOHaIBbHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM COZep KaHusl ydeOHOro MaTepHaia.

Oobmasi/npodeccuoHanb Pa3znen/Tema Tun oueHoYHBbIX
Hasi KOMIETeHIUA MepONpPUATHI
OK 01 Tema 1.1 Tema 1.2 BrinonHeHne npakTu4ecKkux
Tema 2.1 Tema 2.2 3aJaHUM.

Tema 3.1 Tema 3.2 Tema 3.3 VYcrHbIl onpoc.

Tema 4.1 Tema 4.2 Tema 4.3 3ammTa 1a00paTOPHBIX pabOT
Tema 5.1 Tectbl

Tema 6.1 Tema 6.2
Tema 7.1

OK 02 Tema 3.1 Tema 3.3
Tema 4.2 Tema 4.3 Tema 5.1
Tema 6.1 Tema 6.2 Tema 7.1

OK 04 Tema 2.2

Tema 3.2 Tema 3.3
Tema 4.2 Tema 4.3
Tema 6.2 Tema 7.1

OK 07 Tema 6.1 Tema 7.1

K 11.2, TIK11.3 Tema 3.1 Tema 3.2
Tema 4.2 Tema 4.3
Tema 5.1 Tema 6.2 Tema 7.1

OK 01, OK 02, OK 04, JuddepennrpoBanHblii 3a4eT
OK 07,1IK 11.2 ,TIK 11.3
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