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Paccmotpeno Ha 3acenannn LK
npenoaasaresneit o6meobpa3oBaTeNbHLIX JHCUHILTHH

npotoxos Ne 11 or 5 mas 2025 r.
[Tpencenarens ,%%_, ___IA.C. Hoxunuxkosckas/

PaGouass mporpamma  oOmieobpazoBarenbHor  guctuminael - O0J.04  Xumus
pazpaborana Ha  ocHOBe  TpeOoBaHuii  denepanbHOro  rocyJapcTBEHHOTO
o0pa30oBaTeIbHOrO CTaHJIApTa CpeaHEero ooOIero o0pa3oBaHUs, YTBEP)KIECHHOIO
npukazoM MuHucTepcTBa o0Opa3oBaHuss M Hayku P® Ne4l13 or 17.05.2012 r.,
OPEeNbABIAEMbIX K  CTPYKType, COJIEpXKaHUI UM pe3yjbTaTaM  OCBOCHHUS
obmeobpazoBarenbHoit  gucnuminabl - OOJ[.04  Xumus, B  COOTBETCTBUH C
PekoMeHaussMu 1O OpraHU3AlMKM TOJYYEHHUS CpEeIHEro obmiero ooOpa3oBaHUS B
npenenax OCBOEHHUS O00pa3oBaTENIbHBIX MPOrPaMM CpPEIHEro Mpo¢eCCHOHATBEHOTO
oOpazoBanuss Ha 0a3e OCHOBHOro oOImiero oOpa3oBaHUsA, C YYEeTOM TpeOOBaHUI
denepanbHbIX TOCYAApCTBEHHBIX O00pa3oBaTeIbHBIX CTAaHAAPTOB U TOJydaeMou
npodeccun UM CIeUaIbHOCTA CPEAHETo MpodheccuOHaTILHOT0 00pa30BaHus.

Opranuzanus paspadoruuk — [letposzaBoackuit pumman [II'YIIC
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1. O0mas xapakrepucTuka padoueil nporpaMmsl 001eo0pa3oBaTe/IbHOM
aucuumnabl OO0 1.04 Xumust

1.1.MecT0 AMCUMINIMHBI B CTPYKTYpe OCHOBHOW NPogeCCHOHAJIBHOH
o0pa3oBaTeJIbHOM MPOIPAMMBI

O6meobpazoBatenbHas nucuuiuinHa OOJ[.04 Xumus sBisieTcss 00s3aTebHOM
4acTblo 00111€00pa30BaTEIBLHOTO 1IMKIIa 00pa30BaTENbHON NPOrpaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no cnenuanbHocTy 23.02.06 TexHnueckas 3KCILTyaTalys MOABUKHOTO
COCTaBa JKEJIE3HbIX JIOPOT .

1.2. lleau u niiaHupyeMble pe3yJibTaThl 0CBOEHHS TUCIHIIUHBI
1.2.1. lean v 3aga4y TUCHUATIIMHBI

Conepxanue mporpaMMbl  001Ie00pa30BaTEILHON  TUCIUIUTUHBL  « XM
HaIIpaBJIEHO Ha JOCTM)KCHUE CIEYIONTUX HeJIei:

- dbopMupoBaHuE CHUCTEMbl XUMUYECKUX 3HAHUM KaK BaKHEHIIEH
COCTABJISIIONICH €CTeCTBEHHO-HAYYHOM KapTUHBI MHpPAa, B OCHOBE KOTOPOM JIekKaT
KITFOUEBBIC TOHSTHUS, (DYHIAMEHTAIbHBIC 3aKOHBI U TEOPHH XUMUH, OCBOCHHUE SI3BbIKA
HAyKd, YCBOGHME ¥  TIOHMMaHHE  CYIIHOCTH  JIOCTYIIHBIX  000O0IIeHuH
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOPUEH HUX pa3BUTHA U
CTaHOBJICHUS,

— dbopMupoBaHue U pa3BUTHUE TMPEJACTABICHUNA O HAYYHBIX METOJIax
MO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIUNA, HEOOXOIMMBIX I MPUOOPETCHHS
YMEHHUH OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMUYECKUX SIBJICHUN, UMEIOIIHUX MECTO
B IPUPOJE, B MPAKTUYECKON U MOBCEIHEBHOW )KU3HU;

— pa3BUTHE YMEHUH ©  CIIOCOOOB  JIEATENIBHOCTH, CBS3aHHBIX C
HaOJII0JICHHEM U OOBSICHEHHEM XHMHYECKOTO KCIIEPUMEHTa, COOJIOJCHUEM IPaBUII
0e301acHOr0 OOpaIeHUs ¢ BEIICCTBAMH.

3amavyu QAUCHMIIMHBI:

1)  chopMupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTCKAHHS XUMHUCCKHX
MPOLIECCOB U SIBJICHUM B OKPY’KAIOIIEH CPEJIC, @ TAKKE UX CBA3b C LIEJIOCTHOM Hay4YHOU
KapTUHOW MHUpa U JPYTHMMH €CTECTBEHHBIMU HayKaMH;

2)  pa3BUTh YMEHHUS COCTaBIATH (POPMYJIBI HEOPTAHMYCCKUX U OPTaHHYECKUX
BEIIIECTB, YPABHEHUS XUMUUYECKHUX PEAKINH, O0OBIACHATH UX CMBICI, HHTEPIIPETUPOBATH
pe3yJbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh  HaBBIKM  MPOBEACHUS  MPOCTEUIIMX  XHMHYECKUX
AKCIIEPUMEHTAJbHBIX  MCCICAOBAaHUNW C  COOMIOJICHMEM TIpaBWJI  0€30I1acHOTO
oOpallieHusl ¢ BEUIECTBAMH U JIaOOPATOPHBIM 000PY0OBAHUEM;

4)  pa3BUTh yMCHHUS  HAXOAWTh, AaAHAJIM3UPOBATL W  HCIOJIH30BaTh
HHPOpPMALIMI0O XMMHYECKOTO  XapakTepa U3  Pa3UYHbIX  HMHGOPMAITMOHHBIX

4



HMCTOYHUKOB, BKJIIOYasi Y4yeOHYIO JIUTEpaTypy, HaydHble MyOJUKAlMU U WHTEPHET-
pecypcsl;

5) chopmMupoBaTh  yMEHHSI  MNPOTHO3UPOBATH  MOCIEACTBHUS  CBOEHU
NEATeIbHOCTH W XMMHYECKUX TMPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX
MPOLIECCOB, YYUTHIBAsA BO3MOKHBIE DKOJIOTUYECKUE U COLIMAIbHBIE BO3JCHCTBUS,

6) chopMUpoBaTh MOHUMaHUE 3HAYMMOCTH JOCTHXKCHUN XUMUUYECKON HAyKU
YW TEXHOJIOTHUH JUIsl Pa3BUTHSL COIMAIbHOW M TMPOU3BOACTBEHHOU cep ¢ yMeHHem
MIPUBOJUTH MIPUMEPHI UX MPUMEHEHHUS B PA3IUYHBIX cPepax KU3HHU.

1.2.2. Ilnanupyemble  pe3yJabTaThl OCBOEHUA o01reo0pa3oBaTeIbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Oco6oe 3HaueHue AUCIUIUIMHA UMeeT pu popmupoBanuu u pazputuu OK u
[1K.



Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[chmmnnapnble

OK 01. Beibupats
CIOCOOBI pemeHus
3a7a4
npoheccCroHaIbHON
JeATETbHOCTH
MIPUMEHHUTEIIBHO K
pa3IUYHBIM
KOHTCEKCTaM

JIN4HOCTHBIE Pe3yabTaThbl J0JKHbBI OTPAKATH B
qacTu:
TPYAOBOI'0O BOCIIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHWE IIEHHOCTH
MacTepCTBa, TPYIONIO0UE;

TOTOBHOCTH K aKTUBHOH JCATCIBHOCTHU
TEXHOJIOTHIECKOH " COIMATBHON
HAIPABIEHHOCTH, CIIOCOOHOCTh WHHUIIHHUPOBATH,
IIaHUPOBATh MW CaMOCTOATCIIBHO BBIIIOJIHATH
TaKyI0 J€ATCIbHOCTD,

— HHTEpeC K Pa3INYHBIM cthepam
npohecCHOHATBHOMN A TENFHOCTH.

MertanpeaMeTHbIe pe3yJabTaThl HOJLKHBI

0TPakKaTh:

OBnanenue YHUBepCAIbHbBIMHI Y4eOHbIMHI

NMO3HABATEIbHBIMU A€l CTBUSIMU:

a) 0azoBble JJoruvyeckue JelCcTBHA.

—  CaMOCTOSATENBHO (hopmynupoBaTh u

AKTYyaJIM3UPOBATh MPOOIIEMY, pACCMATPUBATh €€
BCECTOPOHHE;

YCTAaHABIMBATh CYIIECTBCHHBIA TMPH3HAK WA
OCHOBaHUS JUIS CPABHCHHMS, KIACCU(PHUKAIUU U
0000111eHN;

ONpE/ICsTh e JeITENbHOCTH, 3a/aBaTh
MapaMeTpbl ¥ KPUTEPUU UX TOCTHIKCHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUUS B
paccMaTpUBACMBIX SIBJIICHHSIX;

BHOCUTh  KOPPEKTHBBI B  JICATEILHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LEISIM,
OLIEHUBATh PUCKH MOCIICIICTBUHN IEATENHLHOCTH.

0) 0a30BbIE MCC/IEI0BATEIbCKUE JeHCTBUSA:

JAucuunimHapHble pe3yJbTaThl J0JKHBI 0TPAXKATh:

MMP6 01. chopMUpOBaHHOCTH NPEACTABICHUN: O XHUMHYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHPA, POIM XMMHH B TIO3HAHWU SIBIEHUHN MPUPOJIBI,
B (OpMHpPOBAaHUM MBIIUICHUS W KyJIbTYphl JIMYHOCTH, €€ (YHKIIMOHAJIHHOM
IrpaMOTHOCTH, HEOOXOAWMON AJISl pelieHHs MPAaKTUYeCKUX 3ajad M IKOJOTMYECKU
000CHOBaHHOI'O OTHOIIIEHHS K CBOEMY 3/IOPOBBIO M IIPUPOTHOM Cpene;

IIP6 02. BiameHWe CHCTEMOH XUMHMYECKMX 3HaHUM, KOTOpas BKJIIOYAET:
OCHOBOITOJIAraloINe MOHATHS (XMMHYECKHI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI09Ka
aToma, s-, p-, 0-3JeKTpOHHBIE OpOMTAIM ATOMOB, MOH, MOJIEKYJa, BaJEHTHOCTD,
3JIEKTPOOTPUIIATENEHOCTE, CTENIEHb OKUCIEHNS, XHMHYECKas CBSI3b, MOJIb, MOJIIPHAs
Macca, MOJSIpHBIH 00BbEM, YIIepoAHBIN CKemeT, (YHKIMOHAIbHAS TPYIINa, paJuKall,
U30MepUsi, U30MEPhl, TOMOJIOTHUECKHH Psill, TOMOJIOTH, YIJIEBOLOPObI, KUCIOPOA- U
a30TCONEp)KAINE COCIWHEHNS, OMONOrMYecKH AaKTHBHBIC BelIecTBa (YIJIICBOIHI,
JKUpBI, OENKH), MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEAMHEHHUs, KpUCTAJUIMYECKas  peIIeTKa, TUMbl  XUMUYECKUX  pEeaKIui
(OKHCIUTETBHO-BOCCTAHOBUTENBHBIE, IK30-U SHIAOTEPMHUUYECKUE, PEAKLIUH HOHHOTO
oOMeHa),  pacTBOp,  OJCKTPOMUTBI,  HEAJIEKTPONUTHI,  IJIEKTPOIUTUUIECKAS
JUCCOLMAINs, OKHCIUTENb, BOCCTAHOBHUTENIb, CKOPOCTh XHMHYECKOH peakLuy,
XMMHUYECKOE DPAaBHOBECHE), TEOPUHM M 3aKOHBI (TEOPHSI XUMHUYECKOTO CTPOCHMS
opranmyecknx BemiectB  A.M.  bByriepoBa, Teopusi  3IEKTPOTUTHYECKOH
auccounanuy, nepuonnyeckuid 3akoH .M. MeHaeneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XUMHH, (DaKTomoruyeckue
CBEICHHMS O CBOWCTBAaX, COCTaBe, MOJIYYEHHHM U OE30aCHOM HCIOJIB30BAHUN
BAXHEHIINX HEOPraHWYECKUX M OPraHUYECKUX BELIECTB B OBITY M NPAKTUUECKON
JEATEIbHOCTH YEeTIOBEKa;

IIP603.chopMUpPOBAHHOCTBYMEHH  BBIABIATH  XapakTepHble  NpPHU3HAKU U
B3aMMOCBSI3b W3YyYEHHBIX MOHSITHUH, NMPUMEHSITh COOTBETCTBYIOIIME MOHATHS IPH
OIMCAHWM CTPOCHHUS U CBOICTB HEOPraHMYECKUX M OPTaHMYECKHX BEIIECTB M HMX
MIPEBpAIIEHUI; BBIABIATh B3aUMOCBS3b XMMHMUYECKMX 3HAaHWM C TOHATHSAMH MU
MIPEJCTABIECHUSAMH IPYTHX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

IIP6 04.chopMUpPOBAaHHOCTh YMEHHUI HCIOIB30BATH HAUMEHOBAHHS XUMUYECKUX




BJIa/ICTh HABBIKAMH YUCOHO-HCCIIEI0BATEIBCKOM
W TPOCKTHOW  JEITENbHOCTH,  HABBIKAMH
paspeiieHus mpooyeM;

BBIABJIATL TMPUYMHHO-CIICACTBCHHLIC CBA3U U
AKTyaJIM3upoBaTh 3aaavy, BbIABUTaTh TUIIOTE3Y
€c peuicHus, HaxXoOUuThb APryMCHTEIL JJISL
JIOKA3aTeILCTBA CBOWX YTBEP)KICHHU, 3a7aBaTh
MmapaMeTpsl ¥ KPUTEPUH PEIICHHS,
AHAJIMU3HUPOBATL IMOJTYYCHHBIC B XOAC€ PCHICHUA
3aa4yu peE3yJIbTaTbhbl, KDUTUUCCKN OILICHUBATH UX
JIOCTOBEPHOCTH, MPOTHO3WPOBATH M3MEHEHUE B
HOBBIX YCJIOBUSX,

YMETHh IEPEHOCUTHL 3HAHUW B ITO3HABATCIIBHYIO U
MPAKTUYECKYIO 00JIACTH KUIHEAEATETEHOCTH.

COEMHEHNN MEXIYHApOAHOTO COI03a TEOPETHYECKOW W NPUKIAJAHOM XMMHU U
TPUBUAJILHBIC HA3BaHWs Ba)KHCHIIMX BEINECTB (ITHIICH, alleTUICH, TJIMIEPUH,
(enon, hopmanpaerull, yKCycHasi KUCIOTa, TIIULWH, YTapHbIA Ta3, YIIEKUCIbINA Ta3,
aMMHaK, raiieHas W3BeCTb, HeralleHas H3BeCTb, NHUThEBas CoAa U JAPYTHX),
COCTaBIISITh (DOPMYJIBI HEOPraHMYECKUX W OPraHWYECKHX BEIECTB, YpaBHEHUS
XUMHYECKUX peaKlui, OOBICHATH HX CMBICI, IOJATBEPKAATh XapaKTCPHbBIC
XUMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOMIMMU 3KCIIEPUMEHTAMHU U 3aITUCIMHU
YPaBHEHUI XUMHUYECKUX PEAKIU;

II1P6 05.chopMHPOBAHHOCTh YMEHHI YCTaHABJIMBATh MPUHAJICKHOCTh M3yYCHHBIX
HEOPTraHWYeCKUX W OpTraHMYeCKHX BEIIECTB K OMNpeAesIEHHBIM KJIaccaM W TpyIlmnam
COEMHEHUN, XapaKTEepU30BaTh MUX COCTaB W BAXKHEUIIME CBOMCTBA; ONPENENATH
BUJBI XUMHYECKUX CBS3el (KOBaJeHTHas, MOHHASA, METAJUIMYECKas, BOJOPOIHAA),
TUIBl KPUCTAUIMYECKUX PEIICTOK BEIIECTB; KIACCU(UIMPOBATh XHUMHUECKUE
peaxmum;

IIP6 07.chopMHpPOBAHHOCTh YMEHHMHA TMPOBOAMTH PACYEThl [0 XHMHYECKHM
(dbopMyllaM W ypaBHEHHSM XUMHUYECKUX PEAKIMU C HCIOJIh30BaHUEM (U3UUECKHX
BEIMYUH, XapaKTEpU3YIOMINX BEIIeCTBA C KOJUYECTBEHHOW CTOPOHBI: MAacCCHhl,
ob0beMa (HOpMalbHBIC YCIOBHS) Ta30B, KOJWYECTBA BEIIECTBA; HCIOIL30BATH
CHUCTEMHbIE XHMHYECKHE 3HAaHWA IS TPUHATHS pPEHIeHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYallMAX, CBI3aHHBIX C BEIECTBAMHU U MX TIPUMEHEHUEM.

OK 02.
Hcnons3oBaTth
COBPEMEHHBIE
CpEACTBA IOKCKA,
aHanM3a u
HUHTEpIpeTauu
nH(popMaIun 1
WH(OPMAITMOHHBIE
TEXHOJIOTUH JUIS
BBIITOJIHEHHUS 33724
npodeccuoHaNbHON
JeATebHOCTH

JIMYHOCTHBIE pe3yjabTaTbl A0/IKHBI OTPAKaTh B
qyacTu:
HEHHOCTH HAYYHOI'O IMO3HAHUS

c(OpMUPOBaHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW IPAKTHKH,
OCHOBaHHOT'O Ha anore KYJBTYD,
CIIOCOOCTBYIOILIETO OCO3HAHHMIO CBOErO MecTa B
MOJUKYJIbTYPHOM MHUPE;

COBEPILICHCTBOBAHHUE S3bIKOBOW M UUTATENLCKON

KyJbTYpbl KaK CpEACTBa B3aUMOACHCTBHS
MEXKAY JIIOAbMU U ITO3HAHUSI MUDA.
MertanpeaMeTHble pe3yabTaThl HOJIZKHBI
OTPAKATh:
OgBnanenne YHHBEPCAIbHBIMHA Y4eOHBIMHA

MO3HABATEJIbHBIMH A€l CTBUSIMM

JducouniimHapHblie (IpeaMeTHbIe) pe3yJIbTAThIU JOJIAKHbI 0TPAKATh:

IIP6 06. BrageHWe OCHOBHBIMH METOJAaMH HAay4YHOTO IO3HAHHS BEIIECTB M
XUMHYECKUX SIBJICHUH (HAaOMIoAeHNEe, U3MEpPEHUE, SKCIIEPUMEHT, MOICTTHPOBAHNC);
IP6 07. chopMuUpPOBAaHHOCTE YMEHHM IMPOBOMUTH pacdeThl M0 XHUMHYECKUM
(hopMynam u ypaBHEHHSM XMMHUYECKHX PEAKIHA C MCHOIB30BAaHHUEM (PHU3UIECKUX
BEIMYWH, XapaKTEPU3YIOMIUX BEIIeCTBA C KONUYECTBEHHOW CTOPOHBI: MAacCCHhl,
o0beMa (HOpPMAalbHBIE YCIIOBHS) Ta30B, KOJNUYECTBA BEIISCTBA; HCIIOIB30BATh
CUCTeMHbIE XWMHYECKWE€ 3HAaHWUA IS TPUHATHS PEHIeHH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIlAX, CBSI3aHHBIX C BEIIECTBAMH U UX MTPUMEHEHHEM;

IIP6 08.chopMUPOBAaHHOCT, YMEHHWW IUIAHUPOBATH W BBITOMHATH XHUMHYECKHUI
SKCIEPUMEHT (ITPEeBpAIeHUs OPTaHMYECKUX BEIIECTB MPU HATPEBaHUH, MONyUYSHHE
STHUIIEHA U U3YUYEHHE er0 CBONCTB, KAYECTBEHHBIE PEAKIINU Ha albJIETHIbI, KpaxmMal,
YKCYCHYIO KHUCIIOTY; JeHaTypalusi OelKOB TIPH HArpeBaHWH, IBETHBIE PEAKIUU
OCNKOB; MPOBOIUTH PEAKIHH HMOHHOIO OOMEHA, ONpEeAeNsTh Cpeay BOIHBIX
pacTBOPOB, KAYECTBEHHBIC PEAKIIMU Ha Cylb(haT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KAaTHOH aMMOHHS; pElIaTh KCIEPUMEHTANbHBIE 3a/aud Mo TeMaMm "'Mertamibl" u




B) padoTa ¢ uHdopmanmeii:
—  BJIAJICTh HaBBIKAMH MONyYeHUS] HHPOpMAIUU U3
HMCTOYHUKOB Ppa3HBIX THIIOB, CaMOCTOSTEIbHO

OCYILECTBIIATh THIOHCK, aHau3,
CHCTEMAaTH3aIII0 " UHTEPIPETALNIO
WHGOPMAIIMK  pa3iMYHBIX BUAOB U (HOpM
MIpEACTaBICHUS;

— CO3/1aBaTh TEKCThl B Pa3IMYHBIX (opmarax c
y4eTOM Ha3HaueHHs] MHQOPMAIMU U ICJICBOM
ayJIMTOPUH, BBIOMpAs ONTUMAIBbHYIO (OpMY
MPEJCTABJICHUS U BU3yaJIU3al1H;

— OLIEHWBaTh  JOCTOBEPHOCTh,  JICTUTUMHOCTB
nH(popMaIuK, €€ COOTBETCTBHE IIPABOBBIM H
MOpaJbHO-3THYECKHM HOPMaM;

— BJAJETh HABBIKAMH PACIIO3HABAHMS M 3aIIUTHI
nHpopMaIuu, HHOOPMAITMOHHON 0€30MacHOCTH
JUYHOCTH.

"Hemerannbl") B COOTBETCTBUM C TIpaBWJIaMH TEXHUKHA O€30MacCHOCTH TIpU
oOpamieHMn C BellecTBaMH M JIaOOpaTOpHBIM 00OpYJOBaHUEM; TPEICTABISTH
pe3ynbTaThl  XMMHUYECKOrO0 OSKCIepUMeHTa B (opMme 3amucu  ypaBHEHHI
COOTBETCTBYIOIIMX peakiuid ¥ (OPMYTUPOBATh BBHIBOJBI HA OCHOBE OTHX
PE3YIbTaTOB;

IMP6 09.chopMUpOBaHHOCTE YMEHHS aHATH3HPOBATH XUMHUYECKYI0 HMH(OPMAIHIO,
MOJTyY4aeMyl0 M3 Pa3HBIX HMCTOYHHUKOB (CpPEICTB MacCOBOM HWH(pOpMaluH, CeTh
WHuTtepHeT u npyrue).

OK 04. DddexTnBHO
B3aMMOJIEHCTBOBATD
" paboTaTh B
KOJIJIEKTUBE U
KOMaHjie

JIMYHOCTHBIE pPe3yJabTaThbl AOJAKHBI OTPAXKAThL B

YacTH:

IrPakKAAHCKOI0 BOCIIUTAHUS:

— TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B
HHTepecax rpakJaHCKOro OOIecTBa;

— YMEHHME B3aHUMOAEICTBOBATH C COLUAJIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (YHKLMSIMU
1 Ha3HAYCHHUEM.

MertanpeaMeTHble pe3yabTaThl HOJIZKHBI
OTpaKaTh:
OsiageHue YHUBEPCAIbHBIMH

KOMMYHHKATUBHBIMU 1€ CTBHSIMH:

0) coBMecTHasi 1esITeJIbHOCTD.

— TIOHMMaTh M WCIONB30BaTh IPEUMYIIECTBA
KOMaH/HOW W WHINBHIyalIbHOU PabOTHI,

— T[pPUHUMATH LEIM COBMECTHOM JEATENbHOCTH,
OpPraHU30BbIBATh U KOOPJIUHUPOBATH ACUCTBUS
0 ee JOCTHWXKEHHUIO: COCTAaBJIATh  IUIAH

JucnMninHapHble (peIMeTHbIe) Pe3y/IbTaThl J0JLKHbBI OTPAXKATh:

IIP6 08.chopMUPOBAHHOCT, YMEHHMH IUTAHUPOBATh M BBHIMOJIHATE XUMUYECKUN
9KCIEPUMEHT (IIPEBPALICHUSI OPraHMYECKUX BELIECTB IIPU HAarpeBaHHUHM, HOIydEHHE
STHJICHA U U3Yy4YCHUE ero CBOICTB, KAUeCTBEHHbIE PEAKIIMK Ha aJlbAETUIbl, Kpaxmal,
YKCYCHYIO KHCJIOTY; JIeHaTypauus OElKOB IpU HArpeBaHUH, LBETHBIC PEAKIHUU
0€lKOB; IPOBOAWTH PEAKIUM HMOHHOTO OOMEHA, ONPEAETATh CpPEedy BOIHBIX
PacTBOPOB, KaUECTBEHHBIE PEAKLUHU Ha Cylb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KAaTHOH aMMOHHS; pEllaTh 3KCIEpPUMEHTAJbHbIC 3aJaud 1o TemMaM "Meramibl" u
"HemeTamnsl") B COOTBETCTBUM C TPaBWIAMH TEXHHKH O€30MaCHOCTH TPHU
oOpaieHnr C BEIIeCTBAMH H JIA0OPATOPHBIM OOOPYJOBAHHEM; IIPENCTABIISTH
pe3ysibTaThl XMMHYECKOIO OKCIepUMEHTa B  (GopMe 3alucH  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuid u (GOpPMYyIHpPOBaTh BHIBOJABI HA OCHOBE OSTHX
PE3YJIbTaTOB.




JNEHCTBUN, paclpeneisiTh pojld C Yy4eTOM
MHEHHI YYaCTHHUKOB OOCYXIAaTh PE3YJIbTATHI
COBMECTHOM PabOTHI.

OBJjanenue yHUBEPCAILHBIMH PeEryJjJsiTUBHBIMH

NefCcTBUSIMU:

r) IpuHATHE ce0sl U APYTUX JI0/ei:

— [I[PUHUMATb MOTHUBBI U APryMCHTLI
JroAen npu aHaJIN3e
TSI TEIIBHOCTH;

— TpU3HABAThH CBOE MPABO M MPABO IPYTHUX JIIOICH
Ha OIINOKH;

— pas3BuUBaTh CIOCOOHOCTh IOHHUMaTh MHUDP C
TTO3UIINH JIPYTOT0 YeITOBEKa.

ApYrux
pE3yNIbTaTOB

OK 07.
CopneiicTBOBaThH
COXpaHEHHIO
OKpYy’Karolen
Cperpl,
pecypcocbepexeHn
10, TPUMEHSTH
3HaHHA 00
M3MEHEHUHU
KITUMAaTa, MPUHITUATIBI
OepeXITNBOTO
MIPOM3BOJICTBA,

s dexTnBHO
JIEIICTBOBATh B
Ype3BhIYANHBIX
CUTYaIUsIX

JIMYHOCTHBIE Pe3yJbTAThI JOJKHBI OTPAKaTh B
YyacTu:

IKO0JIOTHYECKOr0 BOCIMTAHHUS:

—  chOopMHUPOBAaHHOCTH HKOJIOTUYECKON KYIBTYPHI,

[TIOHNMaHUe BITUSTHHS COIIMANBHO-
SKOHOMHYECKHX TIPOIIECCOB HAa COCTOSHHUE
MPUPOAHON M COLMAIBHOM Cpelibl, OCO3HAHUE
r100aTHbHOTO Xapakrtepa 9KOJIOTHIECKHUX
po0em;

— IUIAHAPOBAaHWE M OCYIIECTBJIICHUE NCHCTBUI B
OKpYXaIOLlEl Cpelle Ha OCHOBE 3HAHUs Liejei
YCTOWYMBOI'O Pa3BUTHSI YETIOBEUECTBA;

— AaKTUBHOE HENpHUSITHE NEUCTBUM, HPUHOCSIIHUX
Bpel OKpy>Karouieil cpene;

— YMEHHE [POTHO3MPOBaTh HEOIArONpPHUATHBIC
9KOJIOTHYECKUE MOCIECTBUS
MPEANPUHUMAEMBIX JIEHCTBUI, NPErOTBpaIlaTh
ux.

MertanpeaMeTHble pe3yabTaThl HOJIZKHBI

O0TPAKATh:

OgBnanenne YHHBEPCAIbHBIMHA y4eOHBIMH

MO3HABATEJIbHBIMH A€l CTBUSIMM

JucuunimHapHble (MpeAMeTHbIE) Pe3yJabTaThl H T0JIKHBI 0TPAXKATh:

IIP6 01.chopMHpPOBAaHHOCTh MPEACTABICHUN: O XMMHYCCKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHON KapTHHBI MHUpA, PO XMMHUHU B ITO3HAHWUU SIBIICHUH MPHUPOJIEI,
B (OpMHPOBAHUM MBIIUICHAS W KYJIBTYphl JIMYHOCTH, €€ (YHKIMOHAITbHON
IrpaMOTHOCTH, HEOOXOAUMOW ISl pellieHHus MPAaKTUYeCKUX 3a]ad M SKOJIOTMYECKU
00OCHOBaHHOT'O OTHOIIICHHS K CBOEMY 3/IOPOBBIO U TIPUPOTHON Cpe/ie;

IIP6 10.chopMupoBaHHOCTH yYMEHHIl COONIONATh TPaBWJa  JKOJIOTHYECKH
[eNnecoo0pa3Horo TOBEJCHUS B OBITY M TPYHOBOH JEATENHLHOCTH B IENSIX
COXpaHEHUSI CBOErO 3JIOPOBbS W OKPYXKAIOIICH NPHUPOIHOW CpeIpbl; yYUTHIBATH
OIACHOCTh BO3/ICHCTBHS HA KHMBBIC OPTaHU3MBI OMPENCICHHBIX BEIIECTB, MTOHUMAs
CMBICIT TIOKa3aTeNsl MPeeTbHOMN TOMYCTUMON KOHIICHTPAITHH.




B) padoTa ¢ uHdopmanmeii:
— HCIOJb30BaTh CPENCTBa WH(POPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH B peuiceHnmn

KOTHHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX 3a/a4 C  COOJIOJICHUEM
TpeOOBaHMIA SPrOHOMHUKH, TEXHUKH

0€30I1aCHOCTH, TUTUEHBI, pecypcocOepexeHus,
IIpaBOBbIX u ITUYCCKUX HODPM, HOpM
WH(POPMAITMOHHON 0€30MacHOCTH.

MK 1.1
OKCITyaTHPOBaTh
JKEJIE3HOI0P OXKHBIH
IIOIBMKHOU COCTaB
(o Bumam
[IOJBM>KHOTO
COCTaBa)

IIK 1.2 IlpoBomuTh
TEXHHUYECKOE
00CITy)KUBaHUE U
PEMOHT
KEJIe3HOAOPO’KHOT'O
MIOJBM)KHOTO
COCTaBa B
COOTBETCTBHU C
TpeOOBAHMSIMHA
TEXHOJIOTUYECKUX
MIPOLIECCOB

JIndHOCTHBIE Pe3yJbTAThI J0JLKHBI 0TPAXKATH B
YacTH:

TPYAOBOI'0 BOCIIUTAHMS
— TOTOBHOCTH K Tpyny,
MacTepCTBa, TPYIOIIO0UE;
— TOTOBHOCTb K  aKTUBHOM  JEATEIHHOCTH
TEXHOJIOTUYECKOW M COIMAJIbHOW HaIpaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHHUITMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITCIIFHO BBITTONHSTH TAKYIO IEATCITHHOCTD;
— HHTEpec K Pa3INYHBIM cthepam
npodecCHOHATEHOMN TeATETHHOCTH.
3KO0JOrHYECKOr0 BOCIIUTAHHS:

— c(opMHUPOBAaHHOCTH IKOJIOTHYECKOH KYIbTYPHI,
IMOHHMaHUEe BJIUSHUS COLHATHLHO-3KOHOMHYICCKHX
MPOIECCOB ~ HA  COCTOSHHE  TPUPOAHOH H
COIMATBHOM  Cpelpl, OCO3HAaHHWE TJI00ATBHOTO
XapakTepa SKOJIOTHIECKUX TpodiIeM;
MeTanpeaMeTHbIE pe3yJabTaThl
0TPakKATh:

OBiafeHue YHUBEPCAIbHBIMH
KOMMYHHKATUBHBIMU /1€ CTBHSIMH:
- COBMECTHASI IeSITEIbHOCTD:

— MOHMUMaTh W WCIOJNB30BaTh IPEUMYIIECTBA
KOMAaH/IHOW W WHJVBHIyalIbHOW paOOTHI;

— NPUHUMATH TENH COBMECTHOH JEATENbHOCTH,
OpPTaHHU30BLIBATh U KOOPJAWHUPOBATH JIEHCTBUS TIO

OCO3HAaHHUEC TICHHOCTH

JOJIKHBI

[TP6 01.copMHupOBaHHOCTH MPECTABICHUN: O XUMHYECKON COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHHBI MHUpPA, POJIM XWMHH B TO3HAHWH SIBICHUN
npupoasl, B (GOPMUPOBAHUM MBIIUICHUS W KYJIbTYPhl JUYHOCTH, €€
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOMN T PEIICHUS TIPAKTHICCKUX
3a/1a4 U HKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U
MPUPOJIHON Cpenie;

[TP6 10.chopMHupOBaHHOCT, YMEHUW COOMIOAATH TpaBUJia SKOJOTHYECKH
1eecoo0pa3Horo MoBeACHUS B OBITY U TPYIOBOM NESATENBHOCTH B IIENAX
COXpPAaHEHUS CBOETO 3JI0POBbS U OKpYXKAIOLleH MNPUPOAHON  Cpebl;
YUUTHIBaTh OMACHOCTbh BO3JCHCTBUSA HA YKUBbIE OPraHU3MbI ONpEeIEHHBIX
BEUIECTB, IIOHMMas CMBICI  TIOKas3aTels MpeAeiabHOM  JOMyCTUMOi
KOHIIEHTPALUH.

I[IP6  09.chopMUPOBAaHHOCTb yYMEHHS  aHAJIU3UPOBATh  XHUMHUYECKYIO
uH(POpPMAIIMIO, TONYy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHdopMmaruu, cetb IHTEpHET U apyrue).
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€€ JOCTIKEHHWIO: COCTaBJIAITh IUIAaH JIEMCTBUH,
pacnpeensaTh poiu ¢ yI4eTOM MHEHHH yJaCTHHKOB
00CyXIIaTh Pe3yJIbTaThl COBMECTHOMH PabOTBhI.
OBjiajileHHe  YHMBEpPCAJbHBIMH  Y4eOHBIMH
NMO3HABATEILHBIMH eI CTBHAMU

- paboTa ¢ MH(pOPMAIMEH: UCIOIB30BaTh CPEACTBA
I/IH(l)OpMaHI/IOHHLIX u KOMMYHUKallOHHBIX
TEXHOJIOT UM B peuieHnun KOrHUTHUBHBIX,
KOMMYHUKATUBHBIX W OpPTraHU3allUOHHBLIX 3ajgad C
coOmoieHueM TpeOOBaHUN 3PTOHOMUKU, TEXHUKU
0€30MaCHOCTH, THTHEHBI,  PecypcocOepexeHus,
IIpaBOBbIX )51 OTHUYCCKUX HODPM, HOpM
“H(OPMaITMOHHOM 0€30MaCHOCTH.
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2. CTpyKTypa 1 coaep:xaHue 001eo0pa3zoBareJbHONM AMCHUILIHHBI

2.1. O0bemM JUCHUILIMHBI M BHABI Y4e0HOH padoThI

Bua yueOHoii paboTbl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
B T.4.

OcHoOBHOe coep:KaHue 64
BT. U..

TEOpeTUYecKoe 00yueHne 30
MPAKTAYECKUE 3aHATUS 24
abopaTOPHBIC 3aAHITHUS 10
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlepKaHNe (COAepKAHUE 8
NMPUKJIAJTHOTO MOYJIfA)

B T. 4.

TEOpPETUIECKOE 00yUeHne 4
MPAKTUYECKHUE 3aHATHSI 4

IIpome:kyTounas arrecrtauus (AuddepeHUMPOBAHHDbIN 3a4eT)
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2.2. TeMaTH4eCKHH IUIAH U COAepPKaHUE YYeOHOM M CUUIIIMHBI

HaunumenoBanue
pa3/iesioB U TeM

Coaepixkanue yueOHOro MaTepuasa (0CHOBHOe U Npo¢ecCHOHATLHO OPHEHTHPOBAHHOE),
JIa00paTOpPHbIE U NPAKTHYeCKHEe 3AHATHS, IPUKJIAJIHOH MO1YJIb

O0nLéM
4acoB

®opmupyemMble
KOMIIETEHIIUHU

1

2

4

ConepxaHue yueOHOro Marepuaa

64

Pazjen 1. TeopeTnueckue 0CHOBbI XUMHH

16

Tema 1.1.

OCHOBHBIE XHUMHYECKHE
MOHATUS W 3aKOHBI,
CTpPOCHHUE aTOMOB
XUMHAYECKUX DIIEMEHTOB

Conepxxanue yueOHOro Marepuasa

XUMHUYECKUH AJIEMEHT. ATOM. SIIpo aromMa, M30TOMBI. DJIEKTPOHHAsE 000710YKa. DHEPreTHIECKre
YPOBHH, MOJYPOBHH. ATOMHBIE OopOWTaNH, s-, P-, 0- 3geMenTel. OCOOEHHOCTH pacHpeIeICHHS
AJIEKTPOHOB MO OPOUTANSIM B aTOMax 3JIEMEHTOB IEPBBIX YETBIPEX IMEPHOJOB. DJIEKTPOHHAS
KOHCbI/Il"ypaHI/ISI aTtoMOB. OCHOBHEIE XUMHYECKHE 3aKOHBI

IIpakTHYecKue 3aHATHS

[Ipaktuueckas padota Nel. «OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XHUMHUU U PACUETHI IO
YpaBHEHUSAM XUMUUYECKUX PEAKITAN».

OTHOCUTENbHBIE aTOMHAsi U MOJIEKYJsipHass maccel. MomsipHas Macca. KonudecTBo BemiecTsa.
MaccoBass nmoisi BemecTBa. 3akoH ABoraapo. MousapHbli 00beM Ta3oB. OTHOCHTENIbHAS
IJIOTHOCTH ra3oB. PacueTsl o ypaBHEHHAM XMMHMYECKUX PEAKIUN C HUCIOJIb30BAHUEM MAaCCOBOU
JIOJIA BEIIeCTBa, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[lepuonnueckuii  3aKOH
Hu [Tepuoanueckas
CHCTEeMa  XHMUUYECKHX
3JIEMEHTOB J1. .
MeHneneeBa, uxX CBSI3b C
COBPEMEHHON  Teopueit
CTPOEHHUSI aTOMOB

Conep:xaHue y4eOHOro MmaTepuasa

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Ne2. «3yyeHue nepuoIndecKux 3aKOHOMEPHOCTEH U UX B3aUMOCBSI3U CO
CTPOEHUEM aTOMOBY.

[lepuonnueckas cucrema xumuueckux snemeHToB [[.M. MenaeneeBa. CBs3b NEpUOIAYECKOTO
3akoHa u [leproauyeckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOICTB XHUMHYECKHX OJJIEMEHTOB, 00pazyeMbIX HMH
MPOCTBIX M CIIOKHBIX BEIIECTB MO rpynmnaM U nepuojam llepuonnueckoid cuctembl. 3HaAUYECHHE
IEPUOJIMYECKOTO 3aKOHAa M CHUCTEMBI XUMHMUYeCKUX aneMeHToB [[.M. MenneneeBa B pa3sBUTHU
HAYKH.

YCTaHOBJIEHHUE CBSI3U MEXIY CTPOCHMEM AaTOMOB XUMHUUYECKUX JJIEMEHTOB U NEPUOAUYECKUM
M3MEHEHHEM CBOMCTB XMMHUECKHX DJIEMEHTOB M MX COCAUHEHUIN B COOTBETCTBUM C IOJIOKEHHEM
[lepuonnueckot cucteMsl. PernieHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN Ha
XapaKTepU3alui0 XUMUYECKUX OJIIEMEHTOB «Mertamumueckue / HEMETaJUIMYeCKHe CBOICTBa
XUMHUUYECKUX DIIEMEHTOB B COOTBETCTBHM C HX JJIEKTPOHHBIM CTPOEHUEM M IIOJIOKEHUEM B
MEPUOIUYECKON CUCTEME XUMUYECKHX deMeHTOoB JI.11. MeHeneeBay

OK 01
OK 02
IIK 1.1
IIK 1.2

13




Tema 1.3.

Crpoenue BeIlleCTBa
U NpUPOJa XMMHUYECKON
cBs3u.  MHuoroobpasue
BEIIECTB

Conepxanue yueOHOro Marepuasa

Crpoenue BemecTBa. XUMHUECKasi CBsA3b. BUJIbI XUMUUYECKOW CBsI3U (KOBAJIGHTHAsI HEMOJSIpHAs
U TIOJsSIpHAs, MOHHAs, MeTaumdeckas). MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW XUMHYECKOU
cBsi3n  (OOMEHHBIH W JOHOPHO-aKIENTOpPHBIN).Bomoponnas  cBsi3b.  BasleHTHOCT®.
DNeKTpoOoTpULIaTeNbHOCTh. CTereHb OKUCIeHNs. IOHbI: KAaTHOHBI U @aHUOHBI

HpaRTuquRne 3aHATUSA

[Ipaktuyeckas padora Ne3. «CTpoeHre BemecTBa U NpUpoaa XUMUIECKON CBSI3H.
JleMoHcTpanysi MoJeleld KpUCTANIMYECKUX PEIIETOK: HOHHOM (XJIOpHA HaTpHsi), aTOMHOMN
(rpadut u anmaz), MOJEKYISIPHOU (YIIACKUCTBIN ra3, MOJ), METAUTMUYECKOW (HATpHil, MarHuu,
Melb). PelieHne mpakTHUeCKUX 3aJaHUil HAa COCTaBJIEHUE AJIEKTPOHHO-rpaduueckux ¢GopmMyl
aneMeHToB 1—4 neprooB

OK 01

Tema 1.4.
Knaccudukanus,

" HOMEHKJIaTypa
HEOPraHHYECKUX
BEIIECTB

Copep:xxaHue y4e0OHOro MmaTepuaja

Knaccudukanus Heopranmueckux Bemiects. HomeHknatypa HeopraHM4eCKUX BeIecTB (OKCU/IBI,
TUAPOKCUBI, KUCJIOTHI, cojiM). BelmiectBa MOJEKYISPHOTO M HEMOJEKYISPHOTO CTPOCHHSL.
ArperatHble coCTOsHUS BemiecTBa. Kpucramnmueckue u aMopdHble BemlecTBa. 3aKOH
MOCTOSIHCTBA COCTaBa BeIIeCTBA. THIMbI KPUCTAUIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYIsSpHas,
MOHHasl, MeTaJIn4yeckasi). 3aBUCMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTANINYECKONW PEIIETKH

IIpakTHYecKkue 3aHATHS

[TpakTrueckas padota Ned. «HoMmeHKIaTypa HEOPraHUIECKUX BEIIECTBY.

Pemenne npaktuyeckux 3agaHuii no kiaccupukaluu, HOMEHKIATYpe U XUMHUYECKUM (popmynam
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIaccoB (yrapHbIil ra3, YIJIEKHCIBIM ra3, aMMHaK,
raiieHas HM3BeCTb, HeEralleHas HW3BeCTb, NUThEBas COAA W JPYrHX): Ha3BaHUSA BEUIECTB IO
MexayHaponHoit (MIOITAK) wnm TpuBManbHOW HOMEHKJIATYpPE M COCTaBJICHHE (HOPMYIIBI
XMMHUYECKUX BEIIECTB, OMpeelieHne NpUHAUIeKHOCTH K Kiaccy. llowck uHpopmanuu 1o
Ha3BaHMAM, UAEHTU(UKATOpAaM, CTPYKTYPHBIM (opMmylaM. AHAIU3 XUMHUYECKON MHMOpMaLuy,
MOJIy4aeMoil M3 pa3HbIX HCTOYHUKOB (CPEICTB MaccoBOW HHQOpMaIuu, ceTh VHTepHET u

Apyrue)

OK 01
OK 02

Tema 1.5.
Turnbr XUMHUYECKUX
peakuun

Conepxanue y4eOHOro Marepuasa

XuMHu4ecKas peaKkuus. KJ'IaCCI/Iq)I/IKaLII/IH XUMHYCCKUX peaxunﬁ B HeOpFaHI/I‘{eCKOI\/’II/I
OpraHquCKOﬁ XUMHUH.3aKOHBI COXpaHCHHUA MACChl BCHICCTBA, COXPAHCHUS U MPEBPALICHUA
OHEPTUU IIPpU XUMHYCCKUX PCAKIUAX. OKHCIUTETbHO-BOCCTAHOBUTEIIHHEIC pCaknuun (ypaBHeHI/IH
OKHCJIICHHUA-BOCCTAHOBJICHHA, CTCIICHDb OKHCJICHUA, OKHCIIUTCIIb u BOCCTAHOBHUTCIIb,
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIC PCAKIUHU B HNPUPOAC, MPOHU3BOACTBCHHBIX IPOHCCCAX U
KHU3HCACATCIIBHOCTH OpFaHI/ISMOB)

OK 01

Tema 1.6.

Conepxanue yueOHOro Marepuasa

OK 01
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XUMHYECKUX
XUMHYECKOE

CkopocTb
peaKuui.
paBHOBECHE

CKOpOCTh pEakluu, €€ 3aBUCUMOCTh OT pa3IM4YHbIX (PaKTOPOB: MPHUPOIBI PEArHPYIOMINX
BEILLECTB, KOHLEHTPALUHU PEATUPYIOIIMX BEIIECTB, TEMIEPATypbl U IUIOIIAAU PEaKIUOHHON
noBepxHocTU. TernoBbie 3(p(PeKkThl XUMUUECKHX PEaKLUii: 3K30- U HJOTEPMUUYECKUE PEaKIUH.
OOpatumble  peakuuud. XuMmMudeckoe paBHoBecue. DakTopbl, BIMAIOIIME HA COCTOSHUE
XMMHMUYECKOTO paBHOBECHsI (KOHLEHTpAlUsi PEareHTOB WM MPOAYKTOB pEaKLMH, JaBJICHHUE,
temneparypa). [lpunnun Jle HlaTtenbe

HpaRTuquRne 3aHATUSA

[IpakTnueckas pabGorta NeS. «BnusHue pa3auuHbIX (QAKTOPOB Ha CKOPOCTh XUMHYECKON
pEaKIIm».

Pemenne npakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUNl Ha aHanu3 (AKTOpOB, BIUSIOUIMX Ha
M3MEHEHHE CKOPOCTH XMMHYECKOW peakiuu. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH PEaKkIHUH OT
IPUCYTCTBUS KaTajau3aTopa Ha IPUMEpPE pas3IokKEeHUs IMEepPOKCHIAa BOAOPOAA C IMOMOIIBIO
JUOKCHJAa MapraHiia M KaTanasbl. PemieHue NpakTUKO-OPHUEHTHPOBAHHBIX 3a/JaHuil  Ha
npumeHenue npuniuna Jle-lllarense s HaxoXJAeHUs HANpaBiICHHUs CMEIICHHS] PaBHOBECHUS
XMMHUYECKON peaKkIMM U aHAIN3 (PaKTOPOB, BIUSIONINX HAa CMEIICHHE XUMUYECKOTO PaBHOBECUS

OK 02
IIK 1.1
IIK 1.2

Tema 1.7.

PacTtBopsI, Teopust
AIEKTPOTUTHYECKOM
JMCCOLMAMU U HOHHBIN
oOMeH

Copep:xaHue y4eOHOIr0 MaTepuaja

PactBopel. Buabsl pacTBOpoB MO COJIEPNKAHHIO PACTBOPEHHOIO BellecTBA. PacTBOPUMOCTb.
[TonsitTne o nucnepcHbIX cuctemax. VcTuHHBIE W KOJUIOMJHBIE pacTBOphl. MaccoBast a0
BemecTBa B pactBope. [lonstre o BogopoanoM nokasarene (pH) pactBopa. DiekTpoauTraeckas
nucconuanus. CuibHbIE U c1abble 3JIEKTPOJIMTHI, HEAEKTPOIUThI. Peakiyy noHHOro oOMeHa

JlaGopaTopHble 3aHATHSA

JlaGopaTtopnas padora Nel «IIpurotoBieHue pacTBOPOBY.

[IpuroTtoBiienue pacTBOPOB 3aJaHHOW MAcCCOBOM JI0JIeE PacTBOPEHHOIO BEUIECTBA, MPOBEICHUE
peakuuii HMOHHOrO oOOMEHa, OmpeAeNieHHEe Cpelabl PAcTBOPOB BEIIECTB C  MOMOIIBIO
YHHUBEpPCAIbHOTO HMHIWKATOpa (KHCHas, HeHTpanbHas, IIeNo4Has). 3aJaHusi Ha COCTABJICHHE
WOHHBIX peakuui. PereHue npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a/JlaHUN HA PACTBOPHI,
HCIO0JIb3yeMble B OBITOBOI U MPOU3BOJCTBEHHON AESITEIbHOCTH YEIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK 1.1
IIK 1.2

KonTpoasHnas padora 1

CrtpoeHue BeliecTBa U XUMHUECKHUE peakiuu (o paszaeny 1)

Pasnen 2. Heopranmueck

asi XuMus

10

Tema 2.1.
Du3NKO-XUMHYECKHE
CBOWCTBAHEOPTaHUYECKUX
BEIIIECCTB

Conepxanue yueOHOro Marepuasia

Mertamnbl.  [lonoxenune wMerammoB B llepuoanueckod cucTeMe€ XHUMUYECKUX DJIEMEHTOB.
Oco0OeHHOCTH CTPOEHHS DJIEKTPOHHBIX 000J0YeK aToMoB MeTauioB. OOmme Qusndeckue
cBoiictBa MeTauioB. CIiaBbl METAIOB. DJIEKTPOXUMHYECKUH psAJl HANPSIKEHUU METaJIOB.
XUMHUYECKHE CBOMCTBA BaXXKHEMIIMX METAJUIOB (HATPUM, KWW, KaJbLIMM, MarHuid, aJtOMHUHUIM,
IIMHK, XpOM, J>KeJe30, MeAb) W uX coenuHeHud. OOmmMe crnocoObl MONTyYeHUs METAIJIOB.

OK 01
OK 02
OK 04
IIK 1.1
IIK 1.2
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HpI/IMeHeHI/Ie MCTAJ1JIOB B 6BITy U TCXHHUKC

Hemeramnsl. [lonoxxenne Hemertainos B Ilepuonnyeckoi cucreMe XuMudeckux aieMeHTos J[.1.
MenneneeBa 1 0COOEHHOCTH CTpoeHUs aToMOB. Du3nueckre cBONCTBAa HEMETAIIIOB. AJIOTPOIIHS
HEMETaUIOB (Ha mpuMepe Kuciaopoaa, cepel, ¢ocdopa u yriepona). XMMHUECKHE CBOHCTBA U
MIPUMEHEHNE BAXKHEUIIINX HEMETAJUIOB (TaJIOr€HOB, CEpbl, a30Ta, (hocdopa, yriepoaa U KpeMHUS)
U UX COEIMHEHUH (OKCHAOB, KHUCIOPOJCOJAEPKAIIMX KHUCIOT, BOJOPOJHBIX COEAMHEHUN).
[IprumeHeHne BaKHENIINX HEMETAJUIOB U UX COCTMHEHUI

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCUAOB, T'MJIPOKCHJIOB,
KHUCIIOT, coyied W Ap.). ['eHeTnueckas CBs3b HEOPraHMYECKHX BEIIECTB, MPUHAICKAIUX K
pa3IMYHbIM KJlaccaMm.3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB MPOCTBIX BEIIECTB, BOJOPOJHBIX
CO€JIMHEHUH, BBICIINX OKCHJIOB M THAPOKCUIOB

IIpakTHYecKue 3aHATHS

[IpakTnueckas pabota Ne6. «PU3NKO-XUMHUYECKHE CBOMCTBA HEOPTaHUUECKUX BEILIECTBY.
CocraBiieHHEe YpPaBHEHHH XUMHYECKMX pEaKUUd C y4aCTHEM IMPOCTBIX U  CIIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAJUIOB M HEMETAUIOB; OKCHIOB METAJUIOB, HEMETAIUIOB U
aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHUN M aM(OTEPHBIX T'MIPOKCHUJIOB;
HEOpPraHWYECKUX COJIEH, XapaKTepU3YIOIINX UX CBOMCTBA.

Pacuérsl Macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce WIN
00BbEMY OJJHOTO U3 YYacTBYIOIMX B pEaKLUM BELIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) MPOIYKTOB pEaKIMM, €ClIi OJHO M3 BEUIECTB MMeEET IpuMecH. PerieHue npakTuko-
OpUEHTUPOBAHHBIX 3aJaHUI Ha CBOMCTBA, COCTaB, IMOJIydeHHE U 0€30MacHOE HCIOJIb30BAHUE
BaXHEWIIMX HEOPraHUMYECKHUX BELECTB B OBbITY M MPO(eCCHOHAIIBHON ESTEIbHOCTH YeJIOBEKa

Tema 2.2.
Nnentnduxanus
HEOPraHMYECKHUX BEIIECTB

Conepxanue yueOHOro Marepuasia

JlaGopaTopHble 3aHATHS

JlaboparopHas padota Ne2«nentuduxaiysi HEOPraHUIECKUX BEIIECTBY.

Pemenune skcnepuMeHTaIbHBIX 33]a4 MO XMMHYECKHM CBOMCTBAM METaNIOB U HEMETAIUIOB, IO
pacrmo3HaBaHUIO U TMOJYYCHHIO COEIMHEHUH METAIJIOB W HEeMeTalloB(B3anMMOJCCTBHE
TUAPOKCUIA ANTIOMHUHHS C PacTBOpaMU KUCIOT M Ienoueld,). neHtuduxaius HeopraHM4eCKux
BEIIIECTB C HUCIOJB30BaHUEM HX (PU3UKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peaknuii. KauecTBeHHBIe peakiuu Ha cynbdar-, KapOOHAT- M XJIOPUA-aHUOHBI, Ha KATHOHBI
METaJIOBU KATHOH aMMOHHSI

OK 01
OK 02
OK 04

KonTpouabHnas padora 2

CBoiicTBa HEOpPraHMUYECKUX BEIIeCTB (110 pa3zemny 2)

Pa3nea 3. Teopernyeckue 0OCHOBBI OPraHN4eCKOd XUMHUH
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Tema 3.1.

Conepxanue yueOHOro Marepuasa

Knaccuduxkarus,
CTpOCHHE u
HOMEHKJIaTypa
OpraHn4eCKux BCUICCTB

[IpenMer opraHn4eckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHUE B IOJIyYEHUU HOBBIX
BELIECTB M MarepuajoB. Teopus CTpOeHHUs opraHuueckux coeavHeHudl A.M. byrneposa, eé
OCHOBHBIE TIOJIOXKEeHUA. CTPYKTypHBIE (POPMYITBI OPraHUYECKUX BEIIECTB. | OMOIOTHs, N30MEpHsL.
XuMHYecKas CBS3b B OPraHUUYECKUX COETUHEHUSX: KpAaTHbIE CBSA3H, G- U T-CBA3H.

[IpencraBinenne o knaccudukaluu OpraHuyeckux BemiecTB. HoMeHkiaTypa opraHUYecKuX
COeIMHEHUH (cucTeMaTH4ecKas) U TPUBUAJIbHBIC HA3BaHUS BAKHEHIINX IPEICTaBUTENEH KIIAacCOB
OpraHMYECKUX BEIECTB

HpaKTuquKue 3aHATUSA

[Tpaktuueckas padota Ne7. «HomeHKIaTypa OpraHUYECKUX BEIIECTBY.

O3zHakomyieHHe ¢ oOpa3snamMud OpraHMYecKMX BEIIECTB W MarepuajlaMd Ha HUX OCHOBE,
MO/IETUPOBAHNE MOJIEKYJI OPTAaHMYECKUX BEIIECTB, HAOMIOIEHUE U ONMCAHHUE IEMOHCTPAIMOHHBIX
OIIBITOB IO MPEBPALICHUIO OPTaHUYCCKUX BEIICCTB IIPHU HArpC€BaHUU (HJ'IaBJ'IeHI/Ie, 06y1".]'II/IBaHI/Ie n
ropenue). CocTaBieHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYIT OPraHUYECKUX BEIIECTB
OTACJIBHBIX KJIACCOB, MCIIOJIB3Yyd WX Ha3BaHUA 110 CUCTEMATHYECKOH U TpHBHaHBHOﬁ
HOMEHKJIaType (ITWJICH, aleTWJICH, TJHIEpUH, (eHoJ, (QopMaabieTHI, YKCyCHas KHCIOTa,
). PacdeTsl mpocteiimeit hopmyibl OpraHMYeCKON MOJICKYJIbI, UCXO/s U3 AJIEMEHTHOTO
cocrtana (B %)

OK 01

Pasznen 4. YriieBoaopoanl

10

Tema 4.1.

Conep:xanue y4yeOHOro MmaTepuasa

YrieBomopoasl U UX
MPUPOJIHBIE ~ MCTOYHUKH

[IpenenbHbIe YraeBOAOPOIbI (ATKaHBI): COCTaB U CTPOCHHE, TOMOJIOIMYECKU psill. MeTaH u 3TaH:
COCTaB, CTpOEHME, (PU3NYECKHE U XUMHUYECKHE CBOMCTBa (peakUWy 3aMEIleHUs U TOPEHHUs),
MOJIy4Y€HHUE U PUMEHEHHE.

HenpenenbHble yrieBo0poabI(adKeHbl, aKaAUEHbI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMUSCKHH psaaA. DTUIEH W IMPOINMIIEH: COCTaB, CTPOCHHUE,
(dbu3uYecKkne ¢ XUMHUYECKHE CBOWCTBAa (peaklMd THAPUPOBAHUS, TaJIOTCHUPOBAHUA,
TUApaTalliK,0KUCICHHS U IOJIMMEPU3AIINH) TIOTydeHHE U TPUMEHEHHUE.

Ankaauensl: OyramueH-1,3 u metunOyraaueH-1,3, XxumMudeckoe CTpOeHHE, CBOWCTBA (peakuus
MOJIMMEPH3aIiH ), TPUMEHEHUE (17151 CHHTe3a MPUPOAHOTO U CHHTETUYECKOTO KaydyKa U PEe3UHbI).
AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKHH psiaA. AIETUTIEH: COCTaB,
XMUMHUYECKOE CTpOeHHEe, (U3NYECKUE ¢ XHUMHUYECKHe CBOMCTBa (peaklMud TUIPUPOBAHMS,
TaJIOTEHUPOBAHUS, TUApPATAllMM  TOPEHHUs), TNONy4eHHe ¢  OpUMeHeHHe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JJIsl CBAPKHU M PE3KH METAJIIOB)

ApOMaTI/I‘{eCKI/IC YrJjieBo4O0pOAbl (apCHBI). benzon u TOJIyOJI: COCTaB, CTPOCHUC, (I)I/I3I/I‘-IGCKI/IG n
XHMHUYECKHE CBOMCTBa (peaKI_II/II/I TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U IIPUMCHCHHUC.

OK 01
OK 02
OK 04
IIK 1.1
IIK 1.2
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TokcuYHOCTh apeHOB (BIMSHHE OCH30J1a HA OPraHM3M YelloBeKa). [ eHeTHuecKasl CBSI3b MEXIY
YIII€BOOPOJaMHU, IIPUHAIEKAIIMMU K PA3JIMYHBIM KIIACCaM.

[TpupoHBIe HCTOYHUKH YTIeBOAOPpOa0B. [Ipupoaublii ra3 u nomyrHeie HedTsHbIE ra3el. HedTh 1
e€¢ mpoucxoxnaenne. CrocoObl mepepabOTKH HEPTH: MEPEeroHKa, KPEKHHT (TePMUYECKHUH,
KaTauTHUecKkuil), mmponu3. I[Ipoaykrel mepepaboTk  He)TH, UX TNPUMEHEHHE B
MIPOMBIILITIEHHOCTH

u B ObiTy. KaMeHHBIH yroJib M MPOYKTHI €ro nepepaboTKu

Tema 4.2. Conep:xxanue yueOHOro Marepuaja 2 OK 02
DU3NKO-XUMHUYECKUE JlaGopaTopHble 3aHATHS OK 04
CBOWCTBA yriIeBOI0pOJIoB |JlaGopaTopHas padota Ne3«CBoOHCTBa YII€BOIOPOIOBY.

TpuBuanpHas U MeXJIyHapoJHas HOMEHKJIATypa, XMUMUYECKHE CBOWCTBA, CIIOCOOBI MOJIY4YEHHUS 5

yrieBoopoioB. [lomydeHue sTuiaeHa U M3y4EHHUE €ro CBOMCTB. MoaenupoBaHHE MOJIEKYNT U

XMMHUYECKUX TPEBpAIlCHUN yriIeBOJOpOoAOB (Ha MpUMepe dTaHa, ITHIIEHA, alleTWiIeHa U Jp.) U

raJIOT€HOIPOU3BOIHBIX
Paznea S. Kuciopoaocoaepxamme oprannyeckue coeIuHeHus 14
Tema 5.1. Conep:xaHue y4eOHOro Mmarepuasa 2 OK 01
Cnuptsl. ®eHoun [IpenenbHbIe OAHOATOMHBIE CIUPTHI (METAHOJ M 3TAHOJ): CTPOCHHE, (PU3NUECKUE U XUMUYCCKUE OK 07

CBOMCTBa (peakluH C aKTUBHBIMH MeETaJlJIaMH, TaJOT€HOBOJOpPOJAaMHU, FOPEHUE), MPUMEHEHHE.

Bonoponnbie cBsizu MeXIy MoJIeKyldamMH CHUpPTOB. DU3MOJIOTHYECKOE AEWCTBHE METaHoJa W

3TaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHoroaToMHble CIUPTHI (ITUJIICHIJIMKOIb U TIHUIEPUH): CTpOCHHE, (PU3HUECKUE U XUMUYECKUE 5

CBOMCTBa (B3aMMOJEHCTBHE CO UICJIOYHBIMM MeETaJUIaMHM, KAuyeCTBEHHAas peakuus Ha

MHOTOATOMHBbIE CHUPTHI). DPU3NOIOTUYECKOE AECWCTBUE HAa OpraHu3M uejoBeka. lIpumenenue

[JIMLEPUHA U STHIICHTJIUKOJIS.

@®enon. CtpoeHne MOJIEKYNbI, (U3UYECKHE W XHUMHUYECKHe CBOHCTBa ¢eHona. TOKCHYHOCTH

(enouia, ero GU3NOIOTHYECKOE NCHCTBUE HA OpraHu3M uejoBeka. [Ipumenenue genomna
Tema 5.2. Conepxanue yueOHOro Marepuaa 4 OK 01
Anberuabl. Anbrerunbl U KeTOHBI ((popMasbIEerH]l, aleTaldbAeruj, aleToH): CTpoeHue, Qusnueckue u OK 02
KapOoHOBBIE KUCIIOTBL.  |XMMHYECKHE CBOWCTBA (PEaKIMH OKUCICHHS M BOCCTAHOBIICHHS, KAYECTBCHHBIC pEAKIIHH), OK 04
CrnoxHble 3¢upbl MOJy4eHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHUCIOTHI (MypaBbUHas W YKCyCHas KHCIIOTBI): 4

CTPOCHHUC, (I)I/I3I/I"ICCKI/IG U XUMHYECKHE CBOMCTBA (O6H_II/IC CBOMCTBA KHCJIOT, pCaKIusia
3Tep1/1¢)1/11<au1/11/1), MOJIY4CHHUEC U TIPUMCHCHHUC. CTeapI/IHOBaH n OJICMHOBAas KHCJIOTBI KakK
OpEACTAaBUTCIIN BbICIINX Kap60HOBBIX KUCIIOT. MBllIa KaK COJIM BBHICIIUX Kap60HOBBIX KHCIIOT, UX
MOJOIIIEE ASHCTBUE.
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Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KaPOOHOBBIX KUCIOT. ['Maposn3 ciaoxHbIX 3GupoB. JKupbl.
I'maponus xupos. [Ipumenenue xupos. buosiornyeckas poss ;KUpOB

Tema 5.3.
Yrinesoasl

Conepxanue yueOHOro Marepuasa

VYrieBoapl: cocTaB, KiacCH(pUKALMS YIrJIEBOJAOB (MOHO-, OU- W Mojucaxapuibl). [moko3a —
MPOCTEHIINI MOHOCAaXapH: OCOOCHHOCTH CTPOSHHUS MOJICKYJbl, (PU3MUYECKHE W XUMHUYECKHUE
CBOMCTBa TJIIOKO3bl (B3aumopeicteue c¢ ruapokcuaoM Menu(ll), okucinenue ammuauHbIM
pactBopoM okcuaa cepedpa(l), BoccranoBieHue, OpoKEHUE TIIFOKO3bI), HAXOKACHUE B MIPUPO/IE,
MPUMEHEHHE TIIIOKO3bI, OHMOJIOTHYECKas pPOJb B IKU3HENEATEIHHOCTH OpraHM3Ma YeJOBeKa.
dotocuHTe3. PPyKTO3a KaK N30MEP TITFOKO3HI.

Caxapo3a — TpencTaBUTENb TUCAXapUAOB, THIPOJIU3 Caxapo3bl, HAXOXXJCHWE B MPHPOJE U
MIpUMEHEHHE.

[Momucaxapuapl: Kpaxmal W HEIUII0JI03a KaK NPUpOAHbIE monuMepbl. CTpoeHHe Kpaxmaia |
HEJITIONIO3bI, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBA Kpaxmala (THAPOJIH3, KadeCTBEHHAs PEaKIHs C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCJIOPOJI0COACPKAIIIX
OpraHUYECKUX
COEIUHEHUN

Copep:xanue y4eOHOro marepuasa

IIpakTHYecKue 3aHATHS

[Ipaktnueckass pabora  Ne§.
COEIUHEHUNY.

TpuBuanpHas U MeXIyHapoJHAs HOMEHKIATypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOJTY4YECHHUS
CHUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(pUPOB, anbIeruioB U keToHOB. COCTaBIeHUE CXEM
peakuuii (B TOM 4HCJIEe MO MPEUIOKEHHBIM IIeTI0YKaM IMPEeBpallleHuil), XapaKTepU3YIOIINX
XMMHUYECKHE CBOMCTBA KUCIOPOA0COACPKAIUX OPraHUUYECKUX COCIMHEHUM

«Homenknatypa  KHCIOPOJOCOAEPKAIUX  OPraHUYECKUX

[Ipaktnueckass padora Ne9. «Xumuyeckne M (U3UYECKHE CBOKCTBA KHCIOPOIOCOACPKAIINX
OpPraHUYECKUX COCAMHECHUSD.

[IpoBenenue, HaAOMIOJEHHE K ONUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIUPTOB,
Ka4eCTBEHHBIC DEAKIMH OJIHOATOMHBIX CHHPTOB (OKuciIeHHe 3TaHoia okcuaoM wmemu(ll)),
MHOT'OQTOMHBIX CHUPTOB (B3aumojeicTBue riuiepuna ¢ ruapokcuaom meau(ll)), ampmerumos
(OKHMCIeHHEe aMMHa4YHBIM — pacTBopoM okcuaa cepebpa(l) wu  rumpokcumom  memu(ll),
B3aMMO/ICHCTBUE KpaxMalla C HOJIOM), H3y4eHHE CBOICTB pacTBOpPA YKCYCHOU KHCIOTHI

OK 01
OK 02
OK 04

Pa3nes 6.A30TCconep:Kkamye OpranndecKue CoeIMHEeHNs

o

Tema 6.1.
AMMWHEL.
AMMHOKHCIIOTHI.
benku

Conepxanue yueOHOro Marepuasa

AMMWHBI: METUJIAMHH — HpOCTCfIH.IPIfI nNpeaACTaBUTCIIb aMUHOB: COCTaB, XMMHUYCCKOC CTPOCHHC,
(1)H3I/IHCCKI/IC U XUMHWYCCKHE CBOﬁCTBa, HaXO0KIACHUC B IPUPOAC.

AMUHOKHCIOTBI Kak aM(I)OTCpHBIC OpraHu4YC€CKUC COCIUHCHUA. ®du3nyecKkue U XUMHYECKHE
CBOMCTBA aMI/IHOKI/ICJIOT(Ha IMpUMEpe FJ'II/ILII/IHa).EI/IOJ]OFI/I‘-ICCKOC 3HAYCHHUC aMHWHOKHUCIIOT.

OK 01
OK 02
OK 04
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IlenTuael.
benku kak mpupoaHsie noiauMmepsl. llepBuuHas, BTOpUYHAs W TPETHYHASL CTPYKTypa OEIKOB.
XUMHYECKUE CBOMCTBA OCJIKOB: THIPOJIN3, ICHATYPALIMSI, KAYECTBEHHBIE PEAKIIMU Ha OCIKU

HpaRTuquRne 3aHATUSA

[Ipaktugeckas padora Nel(. «CBoicTBa a30TOCOAEPIKALINX OPTaHUIECKUX COCTMHEHUI.

du3nuecKkue 1 XMMUIECKUE CBOMCTBA aMHHOB (PEAKIMHUC KHCIOTAaMHU M TOPEHHS) U aMUHOKUCIIOT 2

(ma mpumepe riunuHa). HabGnroneHwe m onucaHue JEMOHCTPALMOHHBIX ONBITOB:IEHATYPAIIHS

OEJIKOB IIPU HarpeBaHUHU, IIBETHBIE PEAKITUU OCIIKOB
Pasznea 7.BbicokoMOJIeKYISIPHBIE COCAUHEHUS 2
Tema 7.1. Conepxxanue yueOHOro Marepuaja 2 OK 01
[TmacTmacchl. IpakTHyeckne 3aHATHS OK 02
Kayuyxu. Bonokna [Ipaktnueckas pabora Nell. «CuHTe3, aHanu3 M Ki1accuuKalMs BBICOKOMOJIEKYISIPHBIX OK 04

COETMHEHUI» [IK'1.1

OCHOBHbBIC TIOHSATHS XUMHU BBICOKOMOJICKYJISIDHBIX ~COCITUHEHHUI: MOHOMEp, MOJUMED, IK 1.2

CTPYKTYpHOE 3BEHO, CTENeHb NOJMMEPH3AIMH, CPEeIHSs MOJIeKyJsipHas Macca. OCHOBHEBIC

METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHUI — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS. 2

O3zHakomJieHHe ¢ oOpa3laMu HPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB:

macTMacchl (MOJMATHIICH, MOJUIPOIUICH, MOIMBUHIIXIOPU, MOJUCTUPO); HATypaldbHBIA MU

CUHTETHYECKHE Kaydyku (OyTaJueHOBBIM, XJIOPONPEHOBBIM W W30MPEHOBBIN); BOJOKHA

(HaTypanbHBIE (XJOTOK, IIEPCTh, IIENK), HMCKYCCTBEHHBIE (all€TaTHOE BOJIOKHO,BUCKO3Q),

CHUHTETHYECKHUE (KalpoH U JIaBCaH)
Konrposbnasi pa6ora 3 |CTpyKTypa U CBOWCTBA OPraHMUYECKUX BEIIECTB (110 pa3jenam 3-7) 2
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJAepPKaAHME (COAEPKAHUE TPUKJIIATHOTO MOTYJIs) 8
Pa3nes 8. Xumusi B ObITY U IPOU3BOICTBEHHOI /IeSITEIbHOCTH YeJI0BEKA 8 OK 01
Tema 8.1. Conepxanue yueOHOro Marepuasa 8 OK 02
XuMuyeckue TexHonoruu | [IpaBuna 3KOJOTMYECKH 1LIEIECO00pa3HOr0 MOBENEHUS B OBITY U TPYAOBOW ACSITEILHOCTU B OK 04
B [IOBCEIHEBHOM | IIEJISIX COXPAaHEHHUs CBOETO 3JI0pPOBbS U OKpYXKalIed MPUPOAHONH Cpelbl, OMAaCHOCTh OK 07
u npodeccUOHANbHOM | BO3AEHCTBUSA HA JKHUBBIE OPraHU3Mbl  OPraHMYECKUX  BEIIECTB  OTIEIBbHBIX  KIACCOB K 1.1
NEATEILHOCTH YEJIOBEKa | (YTJIE€BOAOPOIbI, CHHUPTHL, (DEHONBI, XJIOPOPraHUYECKUE TMPOU3BOJHBIC, ANBACTUIB U 1p.), IIK 1.2

MoKa3arTesb MpeAeNbHO TOMYCTUMON KOHIIEHTPAIlMU U €r0 UCIOJIb30BaHuE. 4

Ponp xumuu B oOecrneueHUU 3KOJ'IOI‘I/I‘I€CKOI71, 3HepreTquCKOﬁ U IHIIEBOH 6C3OHaCHOCTI/I,
Pa3sBUTUHN MCIUINHEI, CO3JaHNNu HOBBIX MaTepruajioB (B 3aBUCHUMOCTH oT Buaa
HpO(bGCCPIOH&JILHOI’I IICSITCJ'IBHOCTI/I), HOBBIX UCTOYHUKOB S3HCPIruu (aJ'IBTCpHaTI/IBHBIG HCTOYHHUKHU
3Hepr1/11/1). Ilonstue o HAaYYHBIX MCTOJAaX IIO3HAHHA BCHICCTB W XUMHUUYCCKUX peaKHHﬁ.
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[IpencraBnerust 00 OOMUX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TOJYYEHUS Ba)KHEHIIMX
BEILIECTB (HA MpUMepax MPOU3BOJICTBA aMMHAaKa, CEPHON KUCIOThI, METAHOJIA).

XuMHUSLT M 3/I0pOBbE 4YeNOBEKa: TMpaBWiia OE30HMacHOTO HCIIOJB30BAHMS JICKAPCTBEHHBIX
MpernapaToB, OBITOBOW XMMHH B IOBCEAHEBHON YKH3HU

HpaRTuquKne 3aHATUSA

[Ipaktuyeckas pabora Nel2. «llpuMeHeHHE XMMHUYECKMX BEIIECTB M TEXHOJIOTHH C Y4ETOM
Oynymei npodeccuoOHaIbHON AEATETLHOCTI.

Pemrenne kelc-3a1ad 1Mo TeMaMm: IHIIEBBIE IPOAYKTHI, OCHOBBI PAllMOHAIBHOIO IUTAaHUS,
BAKHEWIIME CTPOUTENbHBIE W  KOHCTPYKUHMOHHBIE MAaTepHalbl, CEIbCKOXO35AHCTBEHHOE

IMpPOU3BOJACTBO, KpPACKH, CTCKJIO, KECpaMHKa, MarCpHaJibl A JJICKTPOHUKH, HaHOMATCpPUAJIbI, 4
TCKCTHUJIBHBIC BOJIOKHA, HWCTOYHUKHU OHCPIrUH, OPraHM4CCKUC HW MHHCPAJIBHBIC YI[06p€HI/I$I,
JICKAPpCTBCHHBIC 1 KOCMETUYCCKUEC IIpCIIapaThl, ObITOBas XUMHUA, MaTEPUAJIBI U3 UCKYCCTBCHHBIX U
CHUHTCTHUYCCKUX BOJIOKOH.

3ammra:IlpencraBienne pe3ynbTaTOB  pelieHUst Kehc-3a1ad B GopMe  MHHH-IOKIAIa
(TomyckaeTcst MCIOJIb30BaHNe TpadUIeCKUX U MPE3CHTAIMOHHBIX MAaTEPHUAJIOB)

IIpomexxyTounasi arrecranus (nuddepeHIMpoOBaHHBIN 3a4eT)

Bcero 72
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3. YcaoBus peaju3anuu NporpaMmsbl 001eo0pa3oBaTe/ibHOM JUCHUIIIMHbBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIedeHUI0

Peanuzauust mporpamMmbl AMCHMIUIMHBI TpeOyeT Haluuusg y4yeOHOro KaOHMHeETa
€CTECTBEHHO-HAYYHBIX AUCIUIUIMH, OCHAILIEHHOTO C COOTBETCTBUU C MPUIIOKEHHUEM [
OOIL

3.2. MudopmannonHoe odecnevyeHne 00yueHust

Jlns  peanuzanuu  mporpamMMbl  OuOnuoTeuyHbI  QoHA  00pazoBaTEIbHOU
OpraHu3aIMy JOJDKEH HMMETh TeYaTHbIE W/WIW JJEKTPOHHBIE 00pa3oBaTeIbHBIE U
UH(OOpPMAIIMOHHBIE  PECYpPChl,  PEKOMEHJIOBaHHBIC  JUII  HMCIOJIb30BaHHUS B
o0pa3oBaTeIbHOM IMpoIlecce, He CTaplle MATH JIET C MOMEHTa U3AaHusl.

3.2.1 OcHoBHas yueOHasl JIUTEpPATypa

1. Pymzutuc, I'. E. Xumus: 6a308Bsiii ypoBens : yueonuk / I'. E. Pynzutuc, ®@. I'.
®denpaman. — Mocksa : [Ipocsemenune, 2024. — 336 ¢. — ISBN 978-5-09-111351-
8. — Tekcr : anexTponHbli // JlaHb : a3nekTpoHHO-O0MOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/408677

3.2.2 JlonosHuTEeIbHAS yUeOHAs1 JIUTEepaTypa

1. AndpunorenoBa, W.B. Xumwusa. bazoBeiii ypoBeHb: 10—I11 xmacchr :
yu4eOHMK 11 cpenHero obmiero obpaszoranus / U. B. Andunorenosa, A. B. babkos,
B. A. TlonikoB. — 2-¢ u3n., ucnp. u gomn. — Mocksa : M3narensctBo FOpaiit, 2024, —
290 c. — (Oo6meo6pazoBarenbHbiii 1ukn). — ISBN 978-5-534-16098-7. — Tekcr :
anekTpoHHBIM  //  OOpasoBatenbHas  1iatdpopma  HOpait  [caiit]. ——
URL.: https://urait.ru/bcode/544870

2. Aupunorenoa, . B. Xumus : y4eOHUK W TPAKTUKYM [JII CPEIHETO
npodeccroHaIbHOTO obpazoBaHus / . B. AaduHoreHonBa, A. B. ba6kos,
B. A. TlonikoB. — 2-¢ u3n., ucnp. u gomn. — Mocksa : M3narensctBo FOpaiit, 2024, —
291 c. — (Ilpodeccuonanvuoe odpazoBanue). — ISBN 978-5-534-11719-6. — TekcTt
:  oanektponnbii // OOpasoBarenpHas mnatdpopma  FOpait  [caift]. —
URL.: https://urait.ru/bcode/538526

3. Anmapues, A. . O6mas xumusi. COOpHUK 3aJjaHUM C pUMEpaMU PEIICHHH !
yaeOHOe mocoOue i cpeHero npodeccruoHalbHOro oopasoanus / A. M. AnapHes,
JI. 1. Abonuna. — 2-e wu3n., ucnp. u jgon. — Mocksa : UWznatensctBo HOpaiit,
2024. — 127 c¢. — (IIpodeccuonanbuoe odpazosanue). — ISBN 978-5-534-09932-4.
— Texkct : snextponnsii // OOpaszoBatenbHas mnatdopma HOpaiit [caliT]. —
URL.: https://urait.ru/bcode/539181

4, I'abpuensn, O. C. Xumus: 10-i kmacc: 6a30BbIi ypoBeHsb : yueOHuk / O. C.
l'adpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 5-¢ u3d., crep. — Mocksa :
IIpocsemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — TekcrT :
ANEeKTpOHHBIN //  Jlaub  :  3JeKTpoHHO-OuMOnmotreunas cuctema. —  URL:
https://e.lanbook.com/book/335039

5. IN'abpuensn, O. C. Xumus: 11-i knacc: 6a30BwIil ypoBeHb : yueOHuk / O. C.
lNadpuensn, U. I'. Octpoymos, C. A. CmaakoB. — 5-¢ u3fd., crep. — Mocksa :
IIpocsemenne, 2023. — 127 c¢. — ISBN 978-5-09-103623-7. — TekcrT :
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ANEeKTpOHHBIN //  Jlaub  :  3JeKTpoHHO-OMOnMotreunas  cuctema. —  URL:
https://e.lanbook.com/book/335036
6. MapteiHoBa, T.B. Xumusa: y4eOHMK M MPAKTUKyM Mg  CPEIHEro

po¢eCCUOHAILHOTO oOpa3oBaHus / T. B. MaptbiHoBa, N. B. ApramoHoBa,
E. b. 'ogyHoB ; mon obmieit pepgakuueir T. B. MapTbiHOBOW. — 2-€ u31., HCHOp. U
non. — Mocksa : UznarensctBo [Opaiit, 2024. — 368 c. — (IIpodeccuonansuoe
oOpazoBanue). — ISBN 978-5-534-11018-0. — TekcTt : DJIEKTPOHHBIA //

Oopa3zoBatenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536721
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4. KoHTpPOJIb M OLIEHKA Pe3yJ1bTATOB OCBOCHHUSA 00111e00pa3oBaTe/IbHOI

JTUCHUILIMHBI

KoHTposib M oOmeHKa pacKpbIBaIOTCS 4Yepe3 AUCHUILIMHAPHBIE pPE3YJIbTaThl,
YCBOCHHBIE 3HAHUS M MPUOOPETEHHBbIE OOYYAIOIIMMKCS yYMEHUs, HalpaBlCHHbIC Ha
dbopmupoBanue 001mKX U NPOGHEeCCHOHATBHBIX KOMIETEHIUMN.

Oo6mas/npodeccuonanbuast
KOMINETEHIH S

Pa3zpen/Tema

THIl OLleHOYHBIX MEPONIPUATHH

OK 01.

Bri6upats ciocoOsl penieHus
3a/1a4 mpoPeCCHOHATILHOM
JEATENbHOCTH
MPUMEHUTEIHFHO K PA3IMIHBIM
KOHTEKCTaM

P1, Temsr 1.1, 1.2

P2, Temsr 2.1., 2.2, IT-o0/c
P 3, Temsr 3.1., 3.2, 3.3, II-
o/c

P4, Temrr 4.1, 4.2, 4.3, I1-
o/c

PS5, Tema 5.1

P 6, Temrnl 6.1, 6.2, IT-o/c
P 7, Temsr 7.1, I1-o/c

- YCTHBIH OIIpOC;

- TECTHPOBAHHUE;

- camocTosiTeNbHas paboTa;

- IPAKTHYECKOE 3aHITHE;

- 1abOpaTOPHOE 3aHSTHE;

- i depeHIMpPOBaHHBIN 3a4eT

OK 02. Hcnonp3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOVCKA, aHaJN3a U
WHTEepIpeTani HHPOPMAIUU
1 uH(GOPMaLMOHHbBIE
TEXHOJIOTUU JIJIs1 BBITIOJIHEHUS
3a/1a4 MPoPeCCHOHATBHON

P1,Temal.2

P 3, Temnr 3.1., 3.2, 3.3, I1-
o/c

P 4, Temsr 4.2, 4.3, I1-o/c
PS5, Temas.1

P 6, Temsr 6.1, 6.2, IT-o/c
P 7, Temsr 7.1, IT-o/c

- YCTHBIN OIIpOC;

- TECTHPOBAHHUE;

- camocTosiTebHas paboTa;

- IPaKTHYECKOE 3aHSITHE;

- 1abOpaTOPHOE 3AHSTHE;

- nupdepeHITMpPOBaHHBIN 3a4eT

JEeATEIbHOCTH
OK 04. P 2, Temsr 2.2, IT-o/c - YCTHBIH OTpOC;
DddexTuBHO P 3, Temnr 3.3 - TECTHPOBAHNE;

B3aMMOJEHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH/JIe

P 4, Temnr 4.2, 4.3, IT-o/c
P 6, Temsr 6.2, IT-o/c
P 7, Temsl 7.1, IT-o/c

- caMocTosiTeIbHas paboTa;

- IPaKTHYECKOE 3aHSITHE;

- 1abopaTOpHOE 3aHATHC,

- nuddepeHITMPOBaHHBIN 3a4eT

OK 07

ConeiicTBOBaTh COXpaHEHUIO
OKPYXKaIoIen Cpepl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
W3MCHCHUHU KJIMMATa,
MIPUHIIUIIB OEPEKITUBOTO
MPOM3BOICTBA, YP(HEKTUBHO
JICHCTBOBATh B UPE3BBIYANHBIX
CUTYaITUSIX

P 4, Temsr 4.1, IT-o/c
P 6, Tems! 6.1, IT-o/c
P 7, Temsr 7.1, IT-o/c

- YCTHBINA OMpoc;

- TECTUPOBAHUE;

- caMoCTosATeNbHas paboTa;

- MPAKTUYECKOE 3aHATHUE;

- 1abopaTopHOE 3aHATHE;

- nupepeHIMPOBAHHBIN 3a4eT

IIK 1.1 OkcrutyatupoBatb
KEJIE3HOJOPOKHBIN
MOJIBUKHOM cocTaB (10 BUIaM
MOJIBKHOTO COCTaBa)

[IK 1.2 IIpoBoauth
TEXHUUECKOE 00CTY)KUBaHUE U
PEMOHT KEJIE3HOJOPOKHOTO
MOJABMKHOTO COCTaBa B
COOTBETCTBUU C TPEOOBAHUSIMHU
TEXHOJIOTMYECKHUX MPOLECCOB

P 2, Temsr 21., 2.2, IT-0/c
P 3, Tema 3.1, 3.2, [T-0o/c
P4, Tema4.1, 4.2, I1-o/c
P 6, Tema 6.1, IT-o/c
P 7, Tema 7.1, I1-o/c

- YCTHBIN OIIpOC;

- TECTUPOBAHHUE;

- caMocTosTeNbHas paboTa;

- IPAKTUYECKOE 3aHATHE;

- 1a0opaTOpHOE 3aHATHE;

- i pepeHINPOBAHHBIN 3a4eT
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