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Pacemotpeno Ha sacenannn LK
npenoaasareneit o6meoOpasoBaTeIbHLIX JHCUHILUTHH

nporokos Ne 11 or 5 mas 2025 r.
[Tpencenarens /%ég ___JA.C. Hoxunukosckas/

PaGouass mporpamma  oOGmieobpazoBarenbHor  guctuminabl  O0J.04  Xumus
pa3pabotaHa Ha  OCHOBe  TpeOoBanHuii  demepadbHOTO  TOCYIAPCTBEHHOTO
0o0pa3oBaTeILHOTO CTaHJapTa CpeaHero oO0mero o0pa3oBaHUs, YTBEPXKICHHOTO
npukazoM MuHuctepcrBa obOpa3oBaHusi U Hayku P® Ne413 or 17.05.2012 r.,
NPEAbSIBISIEMBIX K  CTPYKTYpe, COJCPXKAHWID W pe3yjJbTaraM  OCBOCHHS
obmeobpazoBarenbHoit  gucnumuinabl - OOJ[.04  Xumus, B  COOTBETCTBUH C
PexomennanusiMu 1Mo opraHu3allud TOJYYEHHsS CpeaHero oOIiero oOpa3oBaHUs B
mpejesiax OCBOSHHS 00pa30oBaTEIbHBIX IMPOTPAMM CpPEAHEro MpodecCHOHATBHOTO
oOpazoBanuss Ha 0a3e OCHOBHOTO oOIIero o0pa3oBaHUs, C Yy4eTOM TpeOOBaHUM
denepanbHBIX TOCYIApCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB M IMOJydaeMoi
npodeccruu Uiy CeHAIbHOCTH CPETHETO PO ECCUOHATFHOT0 00pa30BaHMS.

Opranuszanus paspadoruuk — [lerposaBoackuit ¢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 MPOIrPAMMBI
O6meobpazoBatenbHas nucuuiuinHa OOJ[.04 Xumus sBisieTcss 00s3aTebHOM

4acTblo 00111€00pa30BaTENBLHOTO IIMKIIAa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no cneunansHocTH 23.02.04 TexHuyeckass dKCIUTyaTalus MOJIbEMHO-
TPaHCIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX MAIIMH U 000PYAOBaHUs (TIO OTPACIISIM).

1.2. llenu u miiaHupyeMble pe3yJbTaThl 0CBOEHUS TUCIUIINHBI
1.2.1. lean v 3aga4y TUCHUATIIMHBI

Conepxanue mporpaMMbl  OOIIE00pa30BATENbHON  JUCHUILIMHBL  «XUMUS
HaIPaBJIEHO Ha JOCTH)KCHUE CIEIYIOIIUX IIeNIeH:

- dbopMupoBaHuE CHUCTEMbl XUMUYECKUX 3HAHUM Kak BaKHEHIIeH
COCTABJISIIONICH €CTeCTBEHHO-HAYYHOM KapTUHBI MHpPAa, B OCHOBE KOTOPOM JIeKaT
KITFOUEBBIC TOHSTHUS, (DYHIAMEHTAIbHBIC 3aKOHBI U TEOPHH XUMUH, OCBOCHHUE SI3BbIKA
HAyKd, YCBOGHME W  TIOHMMaHHE  CYIIHOCTH  JIOCTYIIHBIX  000O0IIeHuiH
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHE C HWCTOpPUEH HUX pa3BUTHA U
CTaHOBJICHUS,

- dbopMupoBaHue U pa3BUTHE TMPEACTABICHUNA O HAYYHBIX METOJIaxX
MO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIUNA, HEOOXOIMMBIX I MPUOOPETCHHS
YMEHHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBJICHUM, UMEIOIINX MECTO
B IPUPOJE, B MPAKTUYECKON U MOBCEIHEBHOW )XKU3HU;

- pa3BUTHE yYMEHUH ©  CIIOCOOOB  JIEATEIIBHOCTH, CBS3aHHBIX C
HaOMIOIeHHeM M OOBSICHEHHEM XHMHYECKOT'O SKCIEPUMEHTa, COOIIOICHUEM IPaBUII
0e301acHOro OOpaIeHUs ¢ BEIICCTBAMH.

3agauu JUCHUIUIMHBI:

1) chopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHUS XMUMHYECCKHX
MPOLIECCOB U SIBJICHUM B OKPY’KAIOIIEH CPEJIC, @ TAKKE UX CBA3b C LIEJIOCTHOW Hay4YHOU
KapTUHOW MHUpa U JPYTMMH €CTECTBEHHBIMU HayKaMH;

2) Pa3BUTh YMEHHS COCTaBIIATH (POPMYIIBI HEOPTAHHYCCKUX U OPTaHUUISCKUX
BCIIICCTB, YPABHEHUS XUMHUYCCKUX PEAKIIUK, OOBICHATh UX CMBICII, HHTEPIIPETUPOBATH
pe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh  HABBIKKM  TPOBEACHUS  IPOCTCHINNX  XUMHYCCKHUX
AKCIIEPUMEHTAJIbHBIX ~ HMCCICAOBAHUNW C  COOMIOJICHMEM TIpaBWJI  0€30I1acHOTO
oOpallieHusl ¢ BEUIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh  yMEHHMS  HAaXOJWTh, AaHAJW3UPOBaTh MW  HCHOJIH30BaTh
HHPOpPMALIMI0O  XMMHYECKOTO  XapakTepa U3  Pa3IUYHbIX  HMHGOPMAITMOHHBIX



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

5) chopmMupoBaTh  yMEHHSI  MNPOTHO3UPOBATH  TOCIEACTBUSI  CBOEH
NEATeTbHOCTA U XMMHYECKHUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX
MPOLIECCOB, YYUTHIBAsA BO3MOKHBIE DKOJIOTUYECKUE U COLIMAIbHBIE BO3JCHCTBUS,

6) chopMUpoBaTh MOHUMaHUE 3HAYMMOCTH JOCTHXKCHUN XUMUUYECKON HAyKU
U TEXHOJIOTHUH JUIsl pa3BUTHUSL COIUAILHOM M MPOU3BOJCTBEHHOU cdep ¢ yMeHUuem
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 3HaueHHne AUCIUIIMHA UMeeT Tipu popmupoBanuu u pazsutun OK u
[1K.



Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[chmmnnapnble

OK 01. Beibupats
CIOCOOBI pemeHus
3ama4
npodecCHOHATBHO
W eI TENbHOCTH
MPUMEHHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

JIN4HOCTHBIE pe3yJdabTaThbl JA0JKHBI O0TpPpakaTb B
qacTu:
TPYAOBOI'0O BOCIIUTAHUSA:

FOTOBHOCTh K TPYIY,
MacTepCTBa, TPYIONIO0UE;
TOTOBHOCTH K AKTHBHOM EATETHLHOCTH
TEXHOJIOTHUECKOHN u CcoIaJIbHON
HaIPaBJICHHOCTH, CHOCOOHOCTh WHHUIIMHPOBATH,
[JIAHUPOBATh M  CAMOCTOSTEIBHO BBIIOIHSITH
TaKyI0 JIeATEIIbHOCTD;

OCO3HAaHHUEC IICHHOCTHU

— HHTEpeC K Pa3IMIHBIM cthepam
npohecCHOHATBHOMN A TENFHOCTH.

MertanpeaMeTHbIe pe3yJabTaThl HOJLKHBI

0TPakKaTh:

OBnanenue YHUBepCAJIbHbBIMHI Y4eOHbIMH

NMO3HABATEIbHBIMU JA€eiiCTBUSIMU:

a) 0azoBble JJoruvyeckue JelCcTBUSA.

—  CaMOCTOSATENBHO (hopmynHEpoBaTH u

AKTyaJM3UPOBaTh MpPOOJIEMY, paccMaTpUBaTh €e
BCECTOPOHHE;

YCTAHABNMBATh CYNICCTBCHHBIH MpPU3HAK WU
OCHOBaHWS JUIS CpPaBHEHUS, KIacCUPUKAIMU U
0000111eHN;

ONpENensITh eIl  JACATEIbHOCTH,
MapaMeTpbl ¥ KPUTEPUU UX TOCTHIKCHUS;
BBISIBJIATh 3aKOHOMEPHOCTH U TMPOTHBOPEUHUS B
paccMaTpUBACMBIX SIBJIICHHSIX;

BHOCHUTE KOPPEKTHUBBI B JIEATENBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3yJIbTATOB IIEISIM,
OLIEHUBATh PUCKH MOCIEIICTBUHN ICATENHLHOCTH.

3a1aBaTb

0) 0a30BbIE McCJIe0BATENbCKUE JeHCTBUA:

JAucuuniimHapHble pe3ybTAThII0IAKHBI 0TPAXKATh:

MMP6 01. chopMUpOBaHHOCTH NPEACTABICHUN: O XHUMHYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHPA, POIM XMMHH B TIO3HAHWU SIBIEHUHN MPUPOJIBI,
B (OpMHpPOBaHMM MBIIUICHUS W KyJIbTYphl JIMYHOCTH, €€ (PYyHKIHOHATBHOM
IrpaMOTHOCTH, HEOOXOAWMOHN JJIsl pEelIeHUs] MPaKTUYECKMX 3a7iad M HKOJOTHYECKH
000CHOBaHHOI'O OTHOIIIEHHS K CBOEMY 3/IOPOBBIO M IIPUPOTHOM Cpene;

IIP6 02. BiameHWe CHCTEMOH XUMHMYECKMX 3HaHUM, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAFOIIME MOHATHS (XMMAYECKUI 3JIEMEHT, aTOM, SJIEKTPOHHAs 000JI04YKa
aToma, s-, p-, O-3JeKTpOHHBIE OpOWTATM AaTOMOB, MOH, MOJIEKYJa, BaJCHTHOCTb,
3JIEKTPOOTPUIIATENEHOCTE, CTENIEHb OKUCIEHNS, XHMHYECKas CBSI3b, MOJIb, MOJIIPHAs
Macca, MOJSIpHBIH 00BbEM, YIIepoAHBIN CKemeT, (YHKIMOHAIbHAS TPYIINa, paJuKall,
U30MepUsi, U30MEPhl, TOMOJIOTHUECKHH Psill, TOMOJIOTH, YIJIEBOLOPObI, KUCIOPOA- U
a30TCOJEpIKallNE COCAUHEHMs, OUOJIOTMYECKHM AKTUBHBIC BelllecTBa (YIVIEBOIBI,
JKUpBI, OENKH), MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHHUS, KpUCTAJUIMUECKas  peIleTKa, TUllbl  XMMHYECKMX  peakuui
(OKHCIUTETBHO-BOCCTAHOBUTENbHBIE, K30-U SHIOTEPMHUYECKHUE, PEAKIMH HOHHOTO
oOMeHa),  pacTBOp,  OJCKTPOMUTBI,  HEAJIEKTPONUTHI,  IJIEKTPOIUTUUIECKAS
JUCCOLMAINs, OKHCIUTENb, BOCCTAHOBHUTENIb, CKOPOCTh XHMHYECKOH peakLuy,
XMMHUYECKOE DPABHOBECHE), TEOPHUHM U 3aKOHBI (TE€OPHSI XUMHUYECKOIO CTPOCHHUS
opranmuecknx BemectB  A.M. bByTmiepoBa, Teopus  SIEKTPOIUTHIECKOMH
auccounanuy, nepuonnyeckuid 3akoH .M. MeHaeneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XUMHH, (DaKTomoruyeckue
CBEIEHHS O CBOWCTBAaX, COCTaBE, MOJIYYCHHHM MU OE€30IaCHOM HCIOJIb30BaHUU
BaXHEHIINX HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON
JEATEIbHOCTH YEeTIOBEKa;

IIP603.chopMUpPOBAHHOCTBYMEHH  BBIABIATH  XapakTepHble  NpPHU3HAKU U
B3aMMOCBSI3b W3YYEHHBIX MOHSITHH, NMPUMEHSITh COOTBETCTBYIOIIME HOHSITHA HpPH
OIMCAHWU CTPOCHHS M CBOICTB HEOPraHMYECKUX M OPraHHYECKHX BEILECTB U HX
MIPEBpAIIEHUI; BBIABIATh B3aUMOCBS3b XMMHMUYECKMX 3HAaHWM C TOHATHSAMH MU
MIPEJCTABIECHUSAMH IPYTHX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

IIP6 04.chopMUpPOBAaHHOCTH YMEHUI HCIOIB30BATh HAWUMEHOBAHUS XUMHYECKUX




BJIQJICTh HABBIKAMH Y4E€OHO-HCCIIEI0BATENbCKOM
M TPOSKTHON  JEITENbHOCTH,  HABBIKAMH
paspeiieHus mpooseM;

BBIABJIATE IMPUYUHHO-CIICACTBCHHBIC CBA3U U
AKTyaJIu3upoBaTh 3aaaydy, BBIIBUIaTb TUIIOTE3Y
€c pemcHus, HaXOoAUThb APTYMCHTEIL JJIA
JIOKA3aTEeNbCTBA CBOMX YTBEPKICHWH, 3a7aBaTh
MmapaMeTpsl ¥ KPUTEPUH PEIICHHS,
AHAJIM3HUPOBATL IIOJYYCHHBIC B XOAC PCHICHUA
3aa4yu pe3yJibTaTbl, KPUTHUYCCKU OICHUBATH UX
JIOCTOBEPHOCTH, MPOTHO3MPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSX,

YMETh MEPCHOCUTH 3HAHHA B ITO3HABATCIIBHYIO U
MPAKTUYECKYTO 00JIACTH KUIHEAEITETEHOCTH.

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,
aMMUaK, raileHas W3BeCTb, HeEralleHas MW3BecTb, NMHUTbEBAs cola U JPYTHX),
COCTaBIISITH (DOPMYJIBI HEOPraHMYECKUX M OpPTaHWYEeCKUX BEIIECTB, YpPaBHEHUS
XUMHYECKUX peaKlui, OOBICHATH HX CMBICI, IOJATBEPKAATh XapaKTCPHbBIC
XUMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOMIMMU 3KCIIEPUMEHTAMHU U 3aITUCIMHU
YpaBHEHUI XUMHYECKUX PEAKIIUH;

ITP6 05.copMHPOBAHHOCTh YMEHHI YCTaHABJIMBATh MPHHAUICKHOCTh MU3y4ECHHBIX
HEOPTraHWYeCKUX W OpTraHMYeCKHX BEIIECTB K OMNpeAesIEHHBIM KJIaccaM W TpyIlmnam
COEMHEHUN, XapaKTEepU30BaTh MUX COCTaB W BAXKHEUIIME CBOMCTBA; ONPENENATH
BHJBI XUMHYECKUX CBs3el (KOBaJeHTHasi, MOHHAs, METaJuIM4yecKasi, BOIOPOJHAs),
TUIBl KPUCTALIMYECKAX PEIICTOK BEIECTB; KIACCU(DUIMPOBATh XHMHUYECKHE
peaxmum;

IIP6 07.chopMHpPOBAHHOCTh YMEHHMHA TMPOBOAMTH PACYEThl [0 XHMHYECKHM
(dbopMyllaM W ypaBHEHHSM XUMHUYECKUX PEAKIMU C HCIOJIh30BaHUEM (U3UUECKHX
BEIMYUH, XapaKTEpU3YIOMIUX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: MAacCCHhl,
o0beMa (HOpPMaJbHBIC YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIH30BAThH
CHUCTEMHbIE XHMHYECKHE 3HAaHWA IS TPUHATHS pPEHIeHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEI[ECTBAMH U X IPUMEHEHHEM.

OK 02.
Hcmonp3oBaTh
COBPEMEHHEIC
CpEeICcTBa TTOMCKA,
aHaiau3a u
MHTEPIPEeTaIuu
nHpopMaIun u
WH(OPMAITMOHHBIE
TEXHOJIOTUHU IS
BBIIIOJIHEHHS 3274
rpoheccroHaIbHO
U 1eITeNbHOCTH

JIMYHOCTHBIE pe3yabTaTrbl J0KHBI OTPAXKATh B
qyacTu:
HEHHOCTH HAYYHOI'O IMO3HAHUS

c(OpMUPOBaHHOCTh MHUPOBO33pPEHHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM IPAaKTHKH,
OCHOBaHHOT'O Ha Jajore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOEr0 MECTa B
MOJMKYJIbTYPHOM MHUPE;

COBEpLICHCTBOBAHUE S3BbIKOBOM M UYUTATEIBCKOU
KYJBTYPBI KaK CpeICTBa B3aUMOACHCTBUS MEXKIY
JIIOABMH U [TO3HAHUS MUPA.

MertanpeaMeTHble pe3yabTaThl HOJIZKHBI
OTPAKATh:
Ogsnanenne YHHBEPCAIbHBIMHA Y4eOHBIMHA

MO3HABATEJIbHBIMH A€l CTBUSIMM

JducouniimHapHble (IpeAMeTHbIE) Pe3yJIbTAaThIU JOJKHBI 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 XHMHUYECKHX PEAKIHi C MUCIOIh30BaHUEM (DH3MUECKUX
BEIMYWH, XapaKTEPU3YIOMIUX BEIIeCTBA C KOJIWYECTBEHHOW CTOPOHBI: MAacCHI,
o0beMa (HOpPMAalbHBIE YCIIOBHS) Ta30B, KOJNUYECTBA BEIISCTBA; HCIIOIB30BATh
CUCTeMHbIE XWMHYECKWE€ 3HAaHWUA IS TPUHATHS PEHIeHH B KOHKPETHBIX
JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU U MX TIPUMEHEHUEM;

IIP6 08.chopMUPOBAaHHOCT YMEHWW TUIAHUPOBATh W BBIMIONHATh XUMHYECKUH
SKCIEPUMEHT (ITPEeBpAIeHUs OPTaHMYECKUX BEIIECTB MPU HATPEBaHUH, MONyUYSHHE
STHUIIEHA U U3YUYEHHE er0 CBONCTB, KAYECTBEHHBIE PEAKIINU Ha albJIETHIbI, KpaxmMal,
YKCYCHYIO KHUCIIOTY; J€HaTypalusi OelKOB TpH HarpeBaHWW, I[BETHBIE PEaKIUU
OCNKOB; MPOBOIUTH PEAaKIHMH WOHHOTO OOMEHa, ONpPENeNsATh Cpeay BOIHBIX
pacTBOPOB, KAYECTBEHHBIC PEAKIIMU Ha Cylb(haT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KAaTHOH aMMOHHS; pellaTh 3KCIEpUMEHTaJbHbIE 3a1auu 1o temaM "Meramibl" u




B) padoTa ¢ uHdpopmanmeii:

— BJIJICTh HaBBIKAMHU TOJyYeHUs MHQOpMAINH U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIHHO
OCYLIECTBIIATh TOUCK, aHAIN3, CHCTEMATH3AINIO
W WHTEpHpeTanuio HHOOPMALMU  Pa3IUIHBIX
BUOB 1 (hOPM IIpEICTaBICHUS;

— co3daBaTh TEKCTHI B pa3iMYHBIX (opMmaTax ¢
y4eToM Ha3Ha4YeHUs HMHQPOPMAIUU U IIEICBOH
ayIUTOpHH, BBIOUpAs ONTUMANIbHYIO (GopMy
MPEACTABICHUS U BU3yaTH3allnH;

— OICHWBaTh  JOCTOBEPHOCTb,  JIETUTHMHOCTD
nH(POpPMAITUK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3TUYECKUM HOpMaM;

— BJIQJICTh HABBIKAMH DPACIIO3HABAHHS W 3alIUTHI
nHpopmaiun, WHPOpMAIMOHHONW 0e30MacHOCTH
JIMYHOCTH.

"Hemerannbl") B COOTBETCTBUM C TIpaBWJIaMH TEXHUKHA O€30MacCHOCTH TIpU
oOpamieHMH C BellecTBaMH M JIaOOpaTOpHBIM O0OpYJOBaHUEM; TPEICTABISTH
pe3ynbTaThl  XMMHUYECKOrO0 OSKCIepUMeHTa B (opMme 3amucu  ypaBHEHHI
COOTBETCTBYIOIIMX peakuuid © (OpPMyIHpPOBAaTH BBIBOJABI HA OCHOBE OTHX
PE3YIbTaTOB;

IMP6 09.chopMupOBaHHOCT, YMEHHS aHATM3MPOBATh XMMHUYECKYI0 WH(POPMAIHIO,
MOJTyY4aeMyl0 M3 Pa3HBIX HMCTOYHHUKOB (CpPEICTB MacCOBOM HWH(pOpMaluH, CeTh
WHuTtepHeT u npyrue).

OK 04.
OddexTuBHO
B3aMMOJIEHCTBOBAT
b 1 paboTaTh B
KOJIJIEKTUBE U
KOMaHjie

JINYHOCTHBIE Pe3yJbTAThbl JOLKHBI OTPakKaTh B

YacTH:

rpa/IaHCKOTr0 BOCIUTAHUS:

— TOTOBHOCTh BECTH COBMECTHYIO JICSITENBHOCTh B
HWHTepecax IPaXkJJaHCKOTO O0IIEeCcTBa;

— yYMEHHE B3aUMOJICHCTBOBATh C COIMAIHHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QPYHKIMSIMHU U

Ha3HAaYCHHEM.
MertanpeameTHbIe pe3yJabTaThl MOJKHBI
0TPakKATh:

OBnanenue YHUBEPCAIBHBIMU
KOMMYHHUKATHUBHBIMU J1€iiCTBUSIMU:

0) coBMecTHasi 1esITeJIbHOCTD.

— TIOHMMaTh W HWCIOJb30BaTh IMPEUMYIIECTBA

KOMaH/JHOW W WHINBHIyalIbHOU PabOTHI,

— TPUHAMATh UEIA COBMECTHOH JesITeIhHOCTH,
OpPraHU30BbIBaTh U KOOPJAUHUPOBATH NEUCTBUS
MO0 €€ JIOCTHIKCHHIO: COCTAaBJIATh IUIaH JIEMCTBUM,
pacmpenensTh poOAM  C  y4YETOM  MHEHHH

JucuMIuInHapHble (peIMeTHbIe) Pe3y/IbTAThIN J0KHbI 0TPAXKATH:

IIP6 08.chopMUPOBAHHOCT, YMEHHMH IUTAHUPOBATH M BBIIOJHATH XUMHUCCKHI
9KCIEPUMEHT (IIPEBPALICHUS OPraHMYECKUX BELIECTB IIPU HAarpeBaHUM, MOIy4EHHE
3THJICHA U U3Yy4YCHUE ero CBOICTB, KAUECTBEHHbIE PEAKIIMK Ha aJlbAETUIbl, Kpaxmal,
YKCYCHYIO KHCJIOTY; IEHaTypanus OElKOB IpU HArpeBaHUU, LBETHBIC PEAKIHUU
0€lKOB; IPOBOAMTH pEAKIMH HMOHHOTO OOMEHAa, ONPEAENATh CpPEmay BOAHBIX
PacTBOPOB, KaUECTBEHHBIE PEAKLUU Ha Cylb(daT-, KApOOHAT- U XJIOPUA-aHUOHBI, HA
KAaTHOH aMMOHHS; pEllaTh 3KCIEpPUMEHTAJbHbIC 3aJaud 1o TemMaM "Meramibl" u
"HemeTamnsl") B COOTBETCTBUM C TMPAaBWIAMH TEXHUKH OE30MACHOCTH TIpH
oOpaleHnr C BEIIeCTBAMA M JIA0OPATOPHBIM OOOPYIOBAaHHEM; TIPENCTABISATH
pe3ysibTaThl XMMHYECKOIO OKCIepUMEHTa B  (GopMe 3alucH  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuid u (GOpPMYyIHpOBaTh BHIBOJABI HA OCHOBE OSTHX
PE3YJIbTaTOB.




YYaCTHUKOB OOCY)XKIaTh Pe3yJlbTaTbl COBMECTHON
padoTHL.

OBJjageHue YHHBEpPCAJIbHBIMH PeryJsiTUBHBIMH

el CTBUSIMU:

r) NPpUHATHE ceOsl U APYTUX Jroeii:

— IIPUHUMATh MOTHUBBI U apTYMEHTBI IPYIUX JIIOAEH
[P aHAJIM3€e Pe3yIbTATOB JAEATEIbHOCTH;

— TIpU3HaBaTh CBOE MPaBO M MPaBO APYTHX JIIOJEH
Ha OIINOKH;

— pa3BuUBaThb CIOCOOHOCTH
MTO3UINH JIPYTOro YeTOBeKa.

nmoHnMar MHUp C

OK 07.
ConeiicTBOBaThH
COXpaHEHUIO
OKpYy’Karolen
Cperpl,
pecypcocbepexeHn
10, TPUMEHSTH
3HaHUS 00
M3MEHEHUHN
KIIUMaTa,
TIPUHIIHATIBI
OCepEeKITMBOTO
MIPOM3BOJICTBA,
s dexTnBHO
JIEIICTBOBATh B
Ype3BhIYANHBIX
CUTYaIUsIX

JIMYHOCTHBIE Pe3yJbTAThl JO/LKHBI OTPaKaTh B

YyacTu:

IKO0JIOTHYECKOr0 BOCIMTAHHUS:

—  chOpMHUPOBAaHHOCTh SKOJIOTHYECKOW KYIbTYPHI,
MMOHMMAaHWE BIHSHHAS COITHAIbHO-9KOHOMUYECKAX
MPOIIECCOB  HAa  COCTOSHHWE TMPHUPOTHOM U
COIIMATBHON Cpenbl, OCO3HAaHWE TI00ATHLHOTO
XapakTepa dKOJIOTHIECKUX TPoOiIeM;

— IUIAHUPOBAHHE M OCYILECTBIEHUE JEUCTBUU B
OKpYXalollell cpeie Ha OCHOBE 3HAHUA Lefei
YCTOHYHMBOTO Pa3BUTHSI YEIOBEYECTBA;

— aKTUBHOE HENpusATHE ASHCTBUH, NPUHOCSIIINX
Bpel OKpyKaroueil cpene;

— yMEHHE MPOrHO3WPOBaTh  HEOIATONPHUSTHEIC
AKOIIOTUYECKHE TIOCIECTBUS MPEIITPHHIMAEMBIX
JEICTBUI, TPEJOTBPAIIATh UX.

MertanpeaMeTHble pe3yJabTaThl HOJIZKHBI
OTpaKaTh:
Ogsnanenne YHHBEPCAIbHBIMH yueOHBbIMH

N03HABATEIbHBIMM A€ CTBUSIMU:

B) padora ¢ uHgopmManuei:

— HCIOJb30BaTh CPEACTBA HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTHMIl B pEIIEHUH
KOTHUTUBHBIX, KOMMYHUKaTHUBHBIX u

JucuunianHapHble (MpeIMeTHbIE) Pe3ybTATHIN JOJKHBI 0TPAKATH:

MMP6 01.chopMuUpOBaHHOCTH TPEACTABICHUNA:0 XHUMHYECKOW COCTaBIISIOLIECH
€CTECTBEHHOHAYYHON KapTHHBI MHPa, PO XHMHUHU B TIO3HAHUH SIBJICHUH TPUPOJIBI,
B (OpMHpPOBAaHHM MBINUICHAS W KyJIbTYphl JIMYHOCTH, e€¢ (YHKIIMOHAJIHHOM
IrpaMOTHOCTH, HEOOXOAUMOW JJISl pellieHHus MPAaKTUYeCKUX 3ajad M SKOJIOTMYECKU
00OCHOBaHHOT'O OTHOIIICHHS K CBOEMY 3/IOPOBBIO U TIPUPOTHON Cpe/ie;

IP6  10.chopMUPOBAaHHOCT,  YMCHHMCOONIOAATh  MpaBujia  SKOJIOTHYECKH
[eNecoo0pa3Horo TOBEJCHUST B OBITY W TPYNOBOM JIEATENLHOCTH B IENSIX
COXpaHEHUSI CBOEr0 3JIOPOBbS W OKPYXKAIOIICH NPHUPOIHOW Cpelpbl; yYUTHIBATH
OIACHOCTh BO3/ICHCTBHS HA KHMBBIC OPTaHU3MBI OMPENCICHHBIX BEIIECTB, MTOHUMAs
CMBICIT TIOKa3aTeNsl MPEeTbHOMN TOMYCTUMON KOHIICHTPAIHH.




OpraHu3aluOHHBIX 3aga4 C CO6J'IIOI[CHI/ICM

TpeGoBaHNMi IPrOHOMHUKH, TEXHUKHU
0E30MacHOCTH, TUTHUEHBI, pPecypcocOepeKeHHs,
IIpaBOBbIX u ITHUYCCKUX HODPM, HOpM

nH(POPMALMOHHON 0€30MacHOCTH.

IIK 3.1.
Ocy1iiecTBIATH
OpraHU3aIMIo U
KOHTPOJIb
coOnroieHus
TpeOboBaHU
TEXHOJIOTHH
BBITIOJTHEHHS
pabot 1o
CTPOUTEINILCTRY,
COJIEp’KaHUIO U
PEMOHTY JOpOT U
HCKYCCTBEHHBIX
COOPYKEHUI

JIMYHOCTHBIE Pe3yJbTAThl JO/LKHBI OTPakaTh B
4acTu:

TPYAOBOT0 BOCIUTAHUS:

— TOTOBHOCTh K TpPYIdy, OCO3HAHHE I[EHHOCTH
MacTepCTBa, TPYIONIO0UE;

— TOTOBHOCTH K aKTHUBHOU ACATCIIBHOCTHN
TEXHOJIOTUYECKOW U COLMAJIBHOW HANpaBJICHHOCTH,
CHOCOOHOCTh ~ MHHIIMHMPOBATH, IUIAHHPOBATH H
CaMOCTOATEIIbHO BBIIIOJIHATE TaAKYIO JCATCIbHOCTD,

— HHTEpec K Pa3IMIHBIM cthepam
npohecCOHaTBHOMN A TENFHOCTH.

IKO0JIOTHYECKOr0 BOCIMTAHHUS:

— c(opMHUPOBAaHHOCTD JKOJIOTUYECKONW KYIBTYPHI,
[IOHMMaHWE BIMSHAA CONHUAIBEHO-DKOHOMHYECKUX
MPOIECCOB Ha COCTOSIHUE MPUPOAHOM U COIUATBHOMU

Cpelbl,  OCO3HAHWE  MIODANBHOrO  Xapakrepa
AKOJIOTHIECKHUX MPOOIeM;

MeTtanpeameTHbIe pe3yabTaThl MOJKHBI
0TpaxaTh:

OsiiajleHUe YHUBepPCAJbHbIMHI
KOMMYHUKATUBHBIMH 1eHCTBUSIMH

- COBMECTHAsl 1eSITeJIbHOCTb:

— [IOHMMaTb W  HCIOJb30BaTh  IMPEUMYILIECTBA
KOMaHJHOM Y MHIUBHULyaIbHOH PaOOTHI;

— IPUHUMATh LEIHM COBMECTHOM JESITENbHOCTH,
OpraHU30BbIBATH M KOOPJIMHHUPOBATH JIEHCTBUS 110 €€
JNOCTHXKEHUIO:  COCTaBISATh  IUIAaH  JCHCTBHH,
pacnpenensaTb polIM C Y4€TOM MHEHUN Yy4aCTHHUKOB
00CyXIaTh pe3yabTaTbl COBMECTHOM pabOTHI.
Ogsnanenne YHHBEPCAIbHBIMHA Y4eOHBIMHA

[TP6 01.copMHUpOBaHHOCTH MPECTABICHUN: O XUMHYECKON COCTaBIISIONICH
€CTeCTBEHHOHAYYHOH KapTHHBI MHUpA, POJIM XUMHUH B TIO3HAHWH SBIICHHN
npupoabl, B (OPMHUPOBAHMM MBIIIJICHHS W KYIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS MMPAKTHYECKIX
3aa4 M 9KOJIOTUYECKH 0OOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U
MPUPOJIHON Cperie;

[1P6 10.chopMupoBaHHOCT, YMEHUW COOMIOAATH MpaBUJia SKOJOTUYECKH
1esnecoo0pa3Horo MoBeACHUs B OBITY W TPYIOBOM JESITENBHOCTH B ILIENSAX
COXpAaHEHUs CBOErO 3JI0POBbS M OKPYXKAKOIIEW MNPUPOJHOM  Cpe.bl;
YUUTHIBaTh OMACHOCTh BO3JCHCTBUS HA YKUBbIE OPraHU3MbI ONPEeIEHHBIX
BEUIECTB, IIOHMMas CMBICI TIOKa3aTels MpeaeiabHOM  JOMyCTUMOit
KOHIIEHTPALUH.

ITP6 09.chopMUpOBaHHOCTH YMEHHUS aHAIM3UPOBATH XUMUUYECKYIO
uH(pOPMALIMIO, TOJTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEJICTB MaccoBOI
uHdopMmarmu, cetb HTEpHET U apyrue).
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M03HABATEILHBIMH e CTBHSIMHU:

- pabora ¢ uH(pOpMaLUeH: HCIOIb30BATH CPEACTBA
I/IH(l)OpMaHI/IOHHBIX u KOMMYHHKAIIMOHHBIX
TEXHOJIOT UM B peuicHnun KOT'HUTHUBHBIX,
KOMMYHUKAaTUBHBIX W OpPraHU3allMOHHBIX 3aJad C
coOmoieHueM TpeOOBaHU OSPrOHOMHKH, TEXHUKH
0e30I1aCHOCTH,  TMTHEHBI,  pecypcocOepexeHus,
IIpaBOBbIX u ITHYCCKUX HOPM, HOpM
nH(POPMAITMOHHOM 0€30MacHOCTH.
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2. CTpyKTypa 1 coaep:xaHue 001eo0pa3zoBareJbHONM AMCHUILIHHBI

2.1. O0beM AUCHUILIMHBI M BUBI y4eOHOH padoThl

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
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE CO/lepKaHue (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 IJIAH U COiepP;KaHUe 00111e00pa30BaTE/IbHOM JUCHHUIIINHbI

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

Paznen 1. TeopeTnueckne 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 OpOWTaNH, s-, P-, 0- 3geMenTol. OCOOEHHOCTH pacHpeeICHHS
AJIEKTPOHOB MO OPOUTANSIM B aTOMax 3JIEMEHTOB IEPBBIX YETBIPEX IMEPHOJOB. DJIEKTPOHHAS
KOHCbI/Il"ypaHI/If{ aToMOB. OCHOBHEIE XUMHUYECKHE 3aKOHEI

IIpakTHYecKue 3aHATHS

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

OTHOcCuTENbHBIE aTOMHAsi U MOJIEKYyJsipHass maccel. MousipHass Macca. KonndecTBo BeliecTsa.
MaccoBass nmosnsi BemiecTBa. 3akoH ABoraapo. MousapHbelii o0beM razoB. OTHOcHUTETbHAS
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

[IpakTtnueckas pabota Ne2. «3ydueHue neproanyecKux 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 HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJIIEMEHTOB, 0O0pa3yeMbIX HMH
MPOCTBIX M CIIOKHBIX BEIIECTB MO rpynnaM u nepuonam llepuonnueckoil cucreMbl. 3HaAUYCHUE
IEPUOJIMYECKOTO 3aKOHAa M CHUCTEMBI XUMHMUYeCKUX aneMeHToB [[.M. MenneneeBa B pa3sBUTHU
HAYKH.

YCTaHOBIEHHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XMMHMYECKHUX DJIEMEHTOB M IEPUOAUYECKUM
M3MEHEHHEM CBOMCTB XMMHUECKHUX DJIEMEHTOB U UX COCIUHEHHUM B COOTBETCTBHUU C MOJIOKECHUEM
[lepuonnueckot cucteMsl. PernieHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUN Ha
XapaKTepU3alUIi0 XUMUYECKUX DJIIEMEHTOB «Meraummueckue / HeMeTaUTHYeCKHe CBOKCTBA
XUMHUUYECKUX DIIEMEHTOB B COOTBETCTBUU C MX DJIEKTPOHHBIM CTPOCHUEM H IMOJIOKEHUEM B
MEPUOIUYECKON CUCTEME XUMUYECKHX deMeHTOoB JI.11. MeHeneeBay

OK 01
OK 02
IIK 3.1.
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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 M JOHOPHO-AaKUENTOpPHBIN).BomopomHast  cBs3b.  BameHTHOCTB.
DNeKTpOoOTpULIATENbHOCTh. CTeneHb okucieHus. MloHbl: KaTHOHBI U AaHUOHBI

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. XUMHUYECKOe paBHOBecue. DakTOpbl, BIUAIOIIME 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 3.1.

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 3.1.

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 3.1.
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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
MpUMEHEHNE BaKHEHIINX HEMETAJUIOB (TaJIOTEHOB, Cephl, a30Ta, ¢pochopa, yriepoaa u KpeMHU)
U UX COCIMHEHUH (OKCHAOB, KHUCIOPOJCOJEPKAINX KHUCIOT, BOJOPOIHBIX COEAMHEHUM).
[IprumeHeHne BaKHENIINX HEMETAJUIOB U UX COCTMHEHUI

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHIOB, TMAPOKCHUJOB,
KHUCIIOT, coyied W Ap.). ['eHeTnueckas CBs3b HEOPraHMYECKHX BEIIECTB, MPUHAICKAIUX K
pa3IMYHbIM KJlaccaMm.3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB MPOCTBIX BEIIECTB, BOJOPOJHBIX
CO€JIMHEHUH, BHICIIMX OKCHJIOB M THAPOKCUIIOB

IIpakTHYecKue 3aHATHS

[IpakTueckas padorta Ne6. «PU3NKO-XHUMHUYECKUE CBOMCTBA HEOPTaHUUECKUX BEILIECTBY.
CocraBiieHHEe YpPaBHEHHH XUMHYECKMX pEaKUUd C y4aCTHEM IMPOCTBIX U  CIIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAJUIOB M HEMETAUIOB; OKCHIOB METAJUIOB, HEMETAIUIOB U
aM(OTEPHBIX JJIEMEHTOB; HEOPraHUMYECKUX KHCIOT, OCHOBAaHUN M aM(OTEpHBIX TMIPOKCHUJIOB;
HEOpPraHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pacuérsl Macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce WIN
00BbEMY OJJHOrO M3 Y4acTBYIOIIMX B pEaKLUM BELIECTB, pacy€Tbl mMacchl (00bEMa, KOJIMYECTBA
BELIECTBA) MPOIYKTOB pEaKIMM, €Clii OJHO M3 BEUIECTB MMeEET INpuMecH. PelieHue npakTuko-
OpUEHTUPOBAHHBIX 3aJaHUI Ha CBOMCTBA, COCTaB, IMOJIydeHHE U 0€30MacHOE HCIOJIb30BAHUE
BOXHEHMIIMX HEOPraHMYECKHUX BEIECTB B ObITY M MPO(eCCHOHAIBHOM AeATENbHOCTH YEJ0BEKA

Tema 2.2.
Nnentnduxanus
HEOPraHMYECKHUX BEIIECTB

Conepxanue yueOHOro Marepuasa

JlaGopaTopHble 3aHATHS

JlaboparopHas padota Ne2«nentuduxaiysi HEOPraHUIECKUX BEIIECTBY.

Pemenne skcnepuMeHTaIbHBIX 33]a4 MO XMMHUYECKUM CBOICTBAM METAJJIOB U HEMETaJUIOB, IO
pacrmo3HaBaHUI0 U TMOJYYCHHIO COEIMHEHUN METAIJIOB W HEMETaUIoB(B3anMOJCCTBIE
TUAPOKCUIA ANTIOMHUHHS C PacTBOpaMU KUCIOT M Ienoueld,). neHtuduxaius HeopraHM4eCKux
BEIIIECTB C HUCIHOJB30BaHUEM HX (PU3UKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakiuii. 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)

Pa3nes 3. Teoperudeckne 0CHOBBI OPraHN4eCKOd XMMHHU
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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 CTpOEHUs OpraHuueckux coeauHeHuil A.M. Bbyrtneposa, eé
OCHOBHBIE TIOJIOXKEeHUA. CTPYKTypHBIE (POPMYITBI OPraHUYECKUX BEIIECTB. | OMOIOTHs, N30MEpHsL.
XuMHYECKas CBSA3b B OPraHUYECKUX COCTUHEHUSX: KpAaTHbIE CBSA3H, G- U TM-CBSA3H.

[IpencraBinenne o kinaccuukanuy OpraHUMYecKux BemiecTB. HoMeHkiaTypa opraHM4ecKHX
COeIMHEHUH (cucTeMaTH4ecKas) U TPUBUAJIbHBIC HA3BaHUS BAKHEHIINX IPEICTaBUTENEH KIIAacCOB
OpraHMYECKUX BEIECTB

HpaKTuquKue 3aHATUSA

[Tpaktuueckas padota Ne7. «HomeHKIaTypa OpraHUYECKUX BEIIECTBY.

OzHakomiieHHMe ¢ oOpa3namMu OpraHM4ecKMX BEUIECTB M MaTepuajaMM Ha HMX OCHOBE,
MO/IETUPOBAHNE MOJIEKYJI OPTAaHMYECKUX BEIIECTB, HAOMIOIEHUE U ONMCAHHUE IEMOHCTPAIMOHHBIX
OIIBITOB IIO MPEBpPAIICHUIO OPraHUYCCKUX BCIICCTB ITPHU HArp€BaHUU (HJ'IaBJ'IeHI/Ie, O6y1"J'II/IBaHI/Ie n
ropenue). CocTaBieHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHMYECKUX BEIIECTB
OTACJIBHBIX KJIACCOB, MCIIOJIB3Yyd WX Ha3BaHUA 110 CUCTEMATHYECKOH U TpHBHaHBHOﬁ
HOMEHKJIaType (ITWJICH, aleTHICH, TIUIepuH, ¢eHon, ¢GopMambaerua, YKCYCHas KHCIIOTa,
). PacdeTsl mpocteiimeit hopmyibl OpraHMYeCKON MOJICKYJIbI, UCXO/s U3 AJIEMEHTHOTO
cocrtana (B %)

OK 01

Pasznen 4. YriieBoaopoanl

10

Tema 4.1.

Conep:xanue y4yeOHOro marepuaJjia

YrieBomopoasl U UX
MPUPOJIHBIE ~ MCTOYHUKH

[IpenenbHbIe YraeBOAOPOIbI (ATKaHBI): COCTaB U CTPOCHHE, TOMOJIOIMYECKU psill. MeTaH u 3TaH:
COCTaB, CTpOEHME, (PU3UYECKHE U XHUMHYECKHE CBOMCTBAa (peakUuu 3aMelleHHs U TOPEHHUs),
MOJIy4Y€HHUE U PUMEHEHHE.

HenpenenbHble yrieBo10poabl(alKeHbl, adKaAUueHbl, aTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH psAll. DTWIEH U MPOMUJIEH: COCTaB, CTPOCHHE,
(dbu3uYecKkne ¢ XUMHUYECKHE CBOWCTBAa (peaklMd THAPUPOBAHUS, TaJIOTCHUPOBAHUA,
TUApaTalli,0KUCIICHHS U TIOJIMMEPU3aIiH) TIOJTy4YeHUE U IPUMEHEHUE.

Ankaauensl: OyramueH-1,3 u metunOyraaueH-1,3, XUMUYECKOe CTPOCHHE, CBOWCTBA (peakuus
MOJIMMEPH3aIiH ), TPUMEHEHUE (17151 CHHTe3a MPUPOAHOTO U CHHTETUYECKOTO KaydyKa U PEe3UHbI).
AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKHH psiaA. AIETUTIEH: COCTaB,
XUMHUYECKOE CTpOeHHE, (U3NYECKHE M XHUMHUYECKHE CBOICTBa (peakiuu TUAPUPOBAHUS,
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 3.1.

17




TokcuYHOCTh apeHOB (BIMSHHE OCH30J1a HA OPraHM3M YelloBeKa). [ eHeTHuecKasl CBSI3b MEXIY
yIJ€BOI0POJAMHU, IPUHAUIEKAIMMHU K pa3IM4HbIM KJIaccaM.

[TpupoHBIe HCTOYHUKH YTIeBOAOPpOa0B. [Ipupoaublii ra3 u nomyrHeie HedTsHbIE ra3el. HedTh 1
e€¢ mpoucxoxnaenne. CrocoObl mepepabOTKH HEPTH: MEPEeroHKa, KPEKHHT (TePMUYECKHUH,
KaTaIMTHYecKuil), mmponu3. [Ipoayktel  mepepa®oTk  HedTH, HX NOpPUMEHEHHE B
MIPOMBIILITIEHHOCTH

1 B ObiTy. KaMeHHBIH yTrosib U IPOIYKTHI €ro nepepadoTKu

Tema 4.2. Conep:xxanue yueOHOro Marepuaja 2 OK 02
DU3NKO-XUMHUYECKUE JlaGopaTopHble 3aHATHS OK 04
CBOWCTBA YIrIIeBOIOPOJIOB |JlabopaTopHas pabora Ne3«CBoiCTBa yIIeBOIOPOTOBY.

TpuBuanpHas U MeXIyHapoJHas HOMEHKJIATypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOJIYYEHHUS 5

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

XMMHUYECKUX MPEBpAIlCHUN YriIeBOJOPOAOB (Ha MpUMeEpe dTaHa, STHIEHA, alleTWiIeHa U Jp.) U

raJIOT€HOIPOU3BOIHBIX
Paznea S. Kuciopoaoconepsxkamme oprannyeckue coeuHeHus 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 (peakiuHy C aKTUBHBIMH MeETaJlJIaMH, TaJIOT€HOBOJOPOJAMH, TOPEHUE), NMPUMEHEHHUE.

Bonoponnbie cBsizu MeXIy MoJIeKyldamMH CHUpPTOB. DU3MOJIOTHYECKOE AEWCTBHE METaHoJa W

3TaHOJIa Ha OPraHU3M YeJIOBeKa.

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

CBOMCTBa (B3aUMOJEHCTBHE CO IIEJOYHBIMH MeETaJJIJaMH, KadecTBEHHas peakuus Ha

MHOTOATOMHBbIE CHUPTHI). DPU3NOIOTUYECKOE AECWCTBUE HAa OpraHu3M uejoBeka. lIpumenenue

TJIMLEPUHA U STHIICHTJIUKOJISL.

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

(enoua, ero GU3NOIOTUYECKOE IEHCTBUE HA OpraHu3M uenoBeka. [Ipumenenue gpenomna
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 TpefeNbHbIe KapOOHOBBIE KHUCIOTHI (MypaBbUHAs M YKCYCHas KHUCJIOTHI): 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 KHUCJIOT, UX
MOJOIIIEE ASHCTBUE.
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Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KaPOOHOBBIX KUCIOT. ['Maposn3 ciaoxHbIX 3GupoB. JKupbl.
I'maponus xupos. [Ipumenenue xupos. bruosiornueckas 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), BocctanoBieHHE, OPOKEHHUE TIFOKO3bI), HAXOXKICHUE B MPUPOJIE,
MPUMEHEHHE TIIIOKO3bI, OHMOJIOTHYECKas pPOJb B IKU3HENEATEIHHOCTH OpraHM3Ma YeJOBeKa.
dotocuHTe3. PPyKTO3a KaK N30MEP TITFOKO3HI.

Caxapo3a — MpencTaBUTENb IUCAXapUA0B, THUIPOIU3 Caxapo3bl, HAXOXKICHWE B TMPHUPOJE H
MIpUMEHEHHE.

[Momucaxapuapl: Kpaxmall W LEJUTION03a KaK TMpUPOJHbIe moimMepbl. CTpoeHHne Kpaxmana
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 marepuaJja

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.

du3nyecKkue U XUMHYECKHUE CBOMCTBA aMUHOB (PEaKIIMUC KHUCIOTAMH M TOPEHUS) U aMUHOKHCIIOT 2

(Ha mpumepe TimiuHA). HaOmoneHNe W ONMUCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB:ICHATYPAIIHS

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

COEeIUHEHUIN IIK 3.1.

OcHOBHBIC TIOHSATHS XHMHU BBICOKOMOJICKYJISIPHBIX ~COCJIMHEHUW: MOHOMEp, TIOJHMeED,

CTPYKTYpHOE 3BEHO, CTCICHb IOJMMEPU3AINN, CPEIHSAS MOJCKyIsapHas wmacca. OCHOBHBIC

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 IK 3.1.
NEATEILHOCTH YEJIOBEKa | (YTJIE€BOAOPOIbI, CHHUPTHL, (DEHONBI, XJIOPOPraHUYECKUE TMPOU3BOJHBIC, ANBACTUIB U 1p.),

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 BHUJa
HpO(bGCCPIOH&JILHOI’I IICSITCJ'IBHOCTI/I), HOBBIX UCTOYHUKOB S3HCPIruu (aJ'IBTCpHaTI/IBHBIG HCTOYHHUKHU
3Hepr1/11/1). Ilonstue o HAaYYHBIX MCTOJAX TIO3HAHUA BCHICCTB W XHUMHUYCCKHUX peaKL[PIfI.
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[IpencraBnerust 00 OOMUX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TOJYYEHUS Ba)KHEHIIMX
BEILIECTB (HA MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHOM KUCIOTHI, METAHOJIA).

XuMHUSIT M 3]I0pOBbE 4YENOBEKa: MpaBWia OE30IacHOTO HCIIOJIB30BAaHMUS JIEKAPCTBEHHBIX
MpernapaToB, OBITOBOW XMMHH B IOBCEAHEBHON YKH3HU

HpaRTuquKne 3aHATUSA

[Ipaktuyeckas pabora Nel2. «lIpumMeHeHHE XMMHYECKMX BEUIECTB M TEXHOJOTHH C y4eTOM
Oynymei npodeccuoOHaIbHON AEATETLHOCTI.

Pemrenne kelc-3a1ad 1Mo TeMam: IHLIEBBIE IPOMYKTHI, OCHOBBI PAllMOHAIBHOIO IHUTaHHS,
BAKHEWIIME CTPOUTENbHBIE W  KOHCTPYKUHMOHHBIE MAaTepHalbl, CEIbCKOXO35AHCTBEHHOE

MIPOU3BOJICTBO, KPACKH, CTEKIIO, KepaMWKa, MaTepHalibl IS DJICKTPOHHWKH, HAHOMATEPHAJIbI, 4
TCKCTHJIBHBIC BOJIOKHA, HWCTOYHUKH OHCPTHUHU, OPraHUYCCKHUEC W MHHCPAJIbHBLIC y2106pCHI/I$[,
JICKAPpCTBCHHBIC 1 KOCMETUYCCKUEC IIpCIIapaThl, ObITOBas XUMHUA, MaTEPUAJIBI U3 UCKYCCTBCHHBIX U
CHUHTCTHUYCCKUX BOJIOKOH.

3ammra: IlpencraBimeHue pe3yabTaTOB peImICHUs Keic-3amad B GopMe MHHH-JIOKIAAa
(TomyckaeTcs MCIOJIb30BaHKE TpadUIeCKUX U MPE3CHTAIIMOHHBIX MaTEPHAIIOR)

IIpomexxyTounasi arrecranus (nuddepeHIMpoOBaHHBIN 3a4eT)

Bcero 72
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3. YcaoBus peaju3anui NporpaMmsbl 0011e00pa3oBaTeIbHOM M CHUILIHHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIedeHUI0

Peanuzauust mporpamMmbl AMCHMIUIMHBI TpeOyeT Haluuusg y4yeOHOro KaOHMHeETa
€CTECTBEHHO- HAyYHBIX TUCLUMIUIMH, OCHAIEHHOTO C COOTBETCTBUU C MPHUIIOKEHUEM [
OOIL

3.2. UndopmanuoHHoe odecrieyeHne 00ydeHust

Jlns  peanuzanuu  mporpamMMbl  OuOnuoTeuyHbI  QoHA  00pazoBaTEIbHOU
OpraHu3aIMy JOJDKEH HMMETh TeYaTHbIE W/WIW JJEKTPOHHBIE 00pa3oBaTeIbHBIE U
UH(OOpPMAIIMOHHBIE  PECYpPChl,  PEKOMEHJIOBaHHBIC  JUII  HMCIOJIb30BaHHUS B
o0pa3oBaTeIbHOM IMPOIIeCCe, HE CTapIIe MATH JIET C MOMEHTA U3/IaHMS.

3.2.1 OcHoBHas yueOHasl JIUTEpPATypa

1. Pymzutuc, I'. E. Xumus: 6a30Bsbiit yposens : 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 JlonoiHNTEILHAS yYeOHAsI JIUTEpaTypa

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 oOpasoBaHus / . 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¢. — (IIpodeccuonanpuoe odpazoanue). — 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. CnagkoB. — 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: 6a30BbIid 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. MapteinoBa, T.B. Xumusi: y4eOHMK U TNPAKTUKYM IS 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 HOpaiit, 2024. — 368 c. — (IIpodeccuonansHoe
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

KoHTpoJibu oOlleHKa pacKpbIBaIOTCS 4Yepe3 AUCIUIUIMHAPHBIE pPE3yJIbTaThl,
YCBOCHHBIE 3HAHUS M MPUOOPETEHHBbIE OOYYAIOIIMMKCS yYMEHUs, HalpaBlCHHbIC Ha
dbopmupoBanue 001mKX U NPOGHEeCCHOHATBHBIX KOMIETEHIUMN.

Oo6mas/npodeccuonanbuast
KOMMNETEHIU S

Pa3zpen/Tema

THIl OLleHOYHBIX MEPONIPUATHH

OK 01.

Bribupars ciocoOst
pereHus 3a1a4
npodeccuoHaIbHOM
JEATENbHOCTH
MPHUMCHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTaM

P1, Temsr 1.1, 1.2

P2, Temsr 2.1., 2.2, IT-o0/c

P 3, Temsr 3.1., 3.2, 3.3, I1-o/c
P4, Temrr 4.1, 4.2, 4.3, I1-o/c
PS5, Tema 5.1

P 6, Temsnl 6.1, 6.2, IT-o/c

P 7, Temsr 7.1, IT-o/c

- YCTHBIH OIIpOC;

- TECTHPOBAHHUE;

- caMocTosITeNTbHas paboTa;

- IPAKTHYECKOE 3aHATHE;

- 1abOpaTOPHOE 3aHSTHE;

- nupdepeHIMPOBaHHBIN 3a4eT

OK 02. Ucnonrs3oBaTh
COBPEMEHHBIE CpPE/ICTBA
MOUCKa, aHATIU3a U
WHTEpIpETAINN
nHpopmMaluu u
WH(pOpMaITUOHHBIE
TEXHOJIOTUH JUIsSt
BBITIOJIHEHUS 3a7a4

P1,Temal.2

P 3, Temsr 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, I1-o/c

P 7, Temsr 7.1, I1-o/c

- YCTHBIN OIIpOC;

- TECTHPOBAHHUE;

- caMocTosITeTbHas paboTa;

- MPAKTHYECKOE 3aHATHE;

- 1abOpaTOPHOE 3aHSTHE;

- i depeHIMpPOBaHHBIN 3a4eT

npodecCHoHaTbHOM

NESITETbHOCTH

OK 04. P 2, Temsr 2.2, IT-o/c - YCTHBIN OTPOC;
D dekTUBHO P 3, Temsr 3.3 - TECTUPOBAHHUE;

B3aMMOJEHCTBOBAThL 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 3aHATHE;

- 1abopaTOpHOE 3aHATHC,

- mudepeHITMPOBAHHBIN 3a4eT

OK 07

ConeiicTBOBaTh COXpaHEHHIO
OKPYXKaloIen Cpepl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
H3MEHEHUHN KIUMaTa,
MIPUHIIUATIB OEPEKITUBOTO
MPOM3BOICTBA, Y3((HEKTUBHO
JIelicTBOBATh B
Ype3BhIYANHBIX CHUTYAIIUSIX

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

- YCTHBIN OMpoc;

- TECTUPOBAHUE;

- caMocCTosATeNbHas paboTa;

- MPAKTUYECKOE 3aHATHUE;

- 1abopaTopHOE 3aHATHE;

- nupepeHIMPOBAHHBIN 3a4eT

IIK 3.1. OcymecTBisATh
OpraHHU3aLHI0 U KOHTPOJIb
coOumoieHns TpeOoBaHUM
TEXHOJIOTHH BBITIOJHEHHS
paboT MO CTPOUTEIHCTRY,
COJIEP’KAaHHIO U PEMOHTY
JOPOT ¥ UCKYCCTBEHHBIX
COOPYKEHUU

P 2, Temsr 21., 2.2, IT-o0/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, IT-o/c

- YCTHBIH OIIpOC;

- TECTUPOBAHHUE;

- caMocTosTeNbHas paboTa;

- IPAKTUYECKOE 3aHATHE;

- 1abopaToOpHOE 3aHATHE;

- T pepeHIIMPOBAHHBIN 3a4eT
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