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1 OBIIASI XAPAKTEPUCTUKA PABOYEN IPOrPAMMbI YYEBHOI'O IPEJMETA
OV].12 XUMUSI

1.1 Ob6aacTh npuMeHeHHUs1 padoyeii MPporpaMmbl

Oo6meoOpazoBatenbHblii  yueOHbI mpenmer OVYIL12 Xumumst sBiseTrcst 00s3aTENbHON YacThIO
o0meoOpazoBaTebHOTO IMKJIA 00paszoBaTrelbHOH Tmporpammbel B cootBeTcTBUM ¢ PI'OC  CIIO
nocnenuanbHocty 23.02.01 Opranuzanuss NEpeBO30K M YOpPaBIEHUE Ha TpaHCHoOpTe (MO BUIAM)
(yrBepxkaeH mpukazom MunmnpocBemenus Poccun ot 20.03.2024 Nel76). PabGouass mporpamma
OVIL12 Xumusa pazpabotana B cootBerctBuu ¢ ®I'OC COO (B AeiicTByOmIEH pelakiuu) U ¢ Y4eTOM
npuMepHoil  pabGouelt  mporpammbl  00IIEOOpa3OBaTENbHOW  AUCHUIUIMHBL  «XUMHS»  AJA
npodeccuoHaIbHBIX 00pa3oBarenbHbIX opranmzanuii MPIIO (yrBepxkaena mpotokonom Ne6/2025 ot
«18» ampens 2025 r.).

[lpu peanuzammu pabodell MporpaMMbl MOTYT HCIIOJIB30BATHCS Pa3lIMUHbIE 00pa30BaTEIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE, IIEKTPOHHOE O0yUYECHHE.

Pabouas nporpamma yue6HOoro mnpenmera OVIL12 Xumus MoxeT ObITH MCIOJIb30BaHA B
npodeccuoHanbHOM MOATOTOBKE, MEPErnoAroTOBKE U MOBBIMIEHUH KBATU(PUKAIMK pabodux 110
npodeccusim:

15894 OnepaTop nocta 1EeHTpaIu3aluy;

18401 Curnamnucr;

17244 TlpuemocaaTuuk rpysa u 6araxa,

25337 Omnepatop o 006paboTKe EePEeBO30YHBIX JOKYMEHTOB;

18726 CocraBuTeib IIOE3I0B;

16033 OnepaTop COpTUPOBOYHON TOPKH;

25354 Onepatop npu ASKYPHOM I10 CTAaHIUU.

1.2 Mecto yueoHoii tucuunauHbl (mpeamera) B crpykrype OIIOII-IIIICC3:

B yuebnsix munanax OIIOII-IINICC3 yuebnsii npeamer OVYIIL.O5 T'eorpadus Bxoautr B cocraB
O0IIMX Y4eOHBIX AUCHUIUIMH (IPEAMETOB), GOPMHUPYEMBIX M3 00s3aTeNbHBIX NPEAMETHBIX o0nacTeit
®I'OC cpennero obuero obpazoBanus, s cnenquanbHocTe CIIO. C yuérom mpoduis ocBanBaeMoin
CNEeLMAIbHOCTHU JIaHHBIN yueOHBIN NpeaAMeT peanusyercs Ha 1 Kypce.

1.3 Mecto yueoHoro npeameran crpykrype OITOII-IIIICC3:

O6meoOpazoBarenbHblii  yueOHplt  mpeqmerOVYIL12  Xumums wu3ydaercss Ha 0a30BOM  YpOBHE B
00111€00pa3zoBaTeIbHOM LUKJIE YYEOHOTO TIaHa OCHOBHOM MPOGECCHOHAILHON 00pa30BaTeIbHON MPOrpaMMBbl
crieranbHocTH 23.02.01 Opranu3zanys nepeBo3okK U yrpaBlieHHe Ha TpaHCropTe (110 BUaM).

Tpynoemkocts yueOHOro npeameraOVYI1.12 Xumus Ha 6a30BOM YpOBHE COCTaBISIET 72 Yaca, U3 KOTOPBIX
64 dvaca — 06a30BbIi MOAYyTh (6 pa3nenoB) W 8§ YacoB — MpUKIAAHON Momynb (1 pasmen), BKIIOYAIOIIHIA
MPAKTUKO-OPHEHTHPOBAHHOE COJIEPKAHNE KOHKPETHON MPO(ECcCHu Ui CIIEIIHaTbHOCTH.

[puknagHoit Momyns BKMOYaeT ofuH pasnen. Pasmen 7 «Xumust B ObITy M NPOU3BOACTBEHHOU
JESTeTHHOCTH YeJIOBEKa» pealn3yeTcs Ui YKPYIHEHHBIX TPy crenuansHoctei / mpodeccmii: 23.00.00
Ha MarepHayie, CBSI3aHHOTO C OJKOJOTHMYECKOM O€30MacHOCThI0O M OLIEHKOW MOCHEACTBUM OBITOBOW U
MIPOM3BOICTBEHHOM JIEITETLHOCTH, TIO OTpaCiIsiM Oyaytiiel mpodeccnoHaTbHOM JeSTeTEHOCTH 00YJarOIIIXCS.

1.3 [InanupyemMble pe3ybTaTbl 0CBOCHHS Y4eOHOI0 MpeIMeTa:

1.3.1 Ilean yyeOHOrO MpeaMeTa:

DOpMUPOBAHME Y CTYACHTOB TMPEACTABICHUS O XWMHYECKOM COCTABJSIIOIIEH €CTECTBEHHOHAYYHOM
KapTHMHbl MHpa KaKk OCHOBbI NPHHATHS PEIICHUH B JKU3HEHHBIX M IIPOM3BOJCTBEHHBIX CUTYALMsIX,
OTBETCTBEHHOT'0 MOBEAEHHS B IPUPOIHOM CpeJie.

3anaum npeaMera:



1) cdopmupoBaTh MIOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHUSI XMMHUYECKUX IPOIIECCOB U SIBIICHUN B
OKpY)KaloIlleH cpefie, IEeJOCTHOM HAaydyHOW KapTUHBI MHpa, B3aUMOCBS3M M B3aUMO3aBHCUMOCTHU
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTABJIAATH (POPMYJIbI HEOPIraHMYSCKHX U OPTaHUYECKUX BEIIECTB, YpaBHEHUSI
XUMHMYECKHX PEAKLHHI, OOBSICHATH UX CMBICII, THTEPIPETUPOBATh PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTL HABBIKM TMPOBEIACHHS MNPOCTEHIIMX XHUMHYECKUX OKCICPHUMEHTAIBHBIX
WCCIIEIOBAaHUN C COOJIIOZICGHHEM IMpaBWJI OE€30IacHOro OOpallleHHs C BEIIECTBAMH M J1a0OpaTOPHBIM
00opyIoOBaHUEM;

4) pa3BUTh YMEHHS WCIOJB30BaTh HWH()OPMALMIO XUMHYECKOrO XapakTepa W3 PasIHMyHbIX
HUCTOYHUKOB;

5) cdopmupoBaTh yMEHHsS POTHO3UPOBATH TOCICACTBUS CBOCH JICSTEIBHOCTH W XHUMHYECKUX
MIPUPOJTHBIX, OBITOBBIX U ITPOU3BOICTBEHHBIX MIPOLIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYUMOCTU JOCTIDKCHMH XUMHUYCCKOW HAYKH W TEXHOJOTHH IS
Pa3BUTHS COLMATBHOM 1 IPOU3BOACTBEHHOM cdep.

1.3.2 B pe3yabTarte 0CBOCHUSI Y4eOHOT0 NPeAMETA00yHAIOUIUIICS 10/2KEH

yMeThb:

- Ha3bIBaTh U3YYEHHBIE BELLIECTBA 10 «TPUBUAIBHON) UM MEXKYHAPOIHON HOMEHKIIATYpE;

- ONPEIENATh: BAJIGHTHOCTD U CTENIEHb OKHCICHUS XUMUYECKUX 3JIEMEHTOB, THII XUMUYECKOU CBSI3U
B COCIMHEHHUAX, 3apsii MOHA, XapaKTep CpeAbl B BOJHBIX PACTBOPAX HEOPIaHUYECKUX COEIUHEHMIH,
OKHUCIIUTEIh ¥ BOCCTAHOBUTENb, MPUHAIJICKHOCTh BEIIECTB K pPAa3jIMYHBIM KJaccaM OPraHUYeCKUX
COCIMHEHHH;

- XapaKTepU30BaTh: PJIEMEHTHl MallbIX MEPUOA0B MO MX MojiokeHuto B llepuoamueckoit cucreme
JI.1. MenneneeBa; oOImMe XWMHUYECKHE CBOMCTBA METAJIOB, HEMETAIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX M OPraHMYECKUX COCAMHEHUN; CTpPOCHHE U XHMHUYECKHE CBOWCTBA H3YUEHHBIX
OPraHNYeCKUX COCTUHECHUM;

- OOBSACHATBH: 3aBHCHUMOCTh CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; MPUPOIY XHUMHUECKOMN
CBS3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XMMMUYECKOH peakuuu u
MOJIOKEHUS XMMHUECKOTO PABHOBECHS OT PAa3IMUHBIX (DaKTOPOB;

- BBINOJIHATh XMMHUYECKUH SKCHEPUMEHT IO pPACIO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB;

- IIPOBOJIUTH CaMOCTOSITEJIbHBIN MOUCK XUMHUYECKON MH(POpPMAIMKU C UCHOIb30BAaHUEM PA3INYHBIX
HMCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
HCII0JIb30BaTh KOMIIbIOTEPHbIE TEXHOJIOTHH JUIsl 00pabOTKM U Mepefauyn XMMHUECKOH MHQOpMalUK U ee
MIPEJICTABJICHUS B pa3IUYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MMPAKTUIECKON
NEeSTEIbHOCTH W TOBCEJHEBHOM KHU3HU JUIS: - OOBSCHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIIUX B
npupojie, ObITYy M Ha MPOU3BOJACTBE; - ONPEAETICHHUS BO3MOXKHOCTH TPOTEKAHUS XMMHUYECKHUX
MPEBPALICHUI B pa3JIMYHBIX YCIOBHUSIX U OLIEHKH UX MOCJEICTBUM;

- DKOJIOTMYECKH IPaMOTHOIO ITOBE/ICHUS B OKPYXKaIOLIEH cpene;

- OLECHKU BJIMSHHUS XMMUYECKOTO 3arpsi3HEHUs OKpYXarolled cpelbl Ha OpraHu3M 4YeloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3onmacHoro oOpallleHus C TOPIOYMMHM U TOKCHMYHBIMHM BELIECTBaMH, J1aOOpaTOPHBIM
000pyIOBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHIEHTPAIIMHU B ObITY M HA IPOU3BO/ICTBE;

- KPUTUYECKOH OLIEHKH JOCTOBEPHOCTH XUMHYECKOW WH(pOpMalM{, MOCTYMAlomeld H3 pa3HbIX
HUCTOYHUKOB;

- IOHUMATh B3aUMOCBA3b YU€OHOH AUCIUILIMHBI C OCOOCHHOCTSIMH Npodeccuu nMpodhecCuoHaTbHON
JeSITeIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT3HAHUS 110 JAHHON y4eOHOM THUCHUIUINHE.

3HATh:

- BaXHEWIIME XHMMHYECKHE TMOHSATHS: BEIIECTBO, XMUMHYECKMH JJEMEHT, aToM, MOJeKyJa,
OTHOCHUTEJIbHBIE aTOMHasi U MOJIEKYJISIPHAs MacChl, MOH, aJUIOTPONMsI, M30TOIBI, XMMHYECKas CBS3b,
ANEKTPOOTPHUIATETLHOCTh, BaJIECHTHOCTh, CTEIIEHb OKUCIICHUS, MOJIb, MOJIIPHAsl Macca, MOJIIPHBIA 00beM,
BELIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, IIEKTPOIUT M HEDIEKTPOJIUT,



AIEKTPOJIUTAYECKAST JAUCCOLMAINS, OKUCIUTEIh W BOCCTAHOBHUTEINb, OKHCJICHHE W BOCCTAHOBIICHHUE,
TEIVIOBOM 3(QQEeKT peakuH, CKOPOCTh XHMHUYECKOW peakIuu, KaTallu3, XMMHYECKOe paBHOBECHE,
YTIEPOAHBIN CKeNeT, QYHKIMOHABbHAS TPYIINa, H30MEPHsi, TOMOJIOTHSI;

- OCHOBHBIE 3aKOHbI XMMHH: COXPAHEHHUsI MAaCChl BEIIECTB, IOCTOSHCTBA COCTABA, NEPHUOJUYECKUN

3aKOH;

- OCHOBHBIE TE€OPUM XUMHUHU: XUMHUUYECKOW CBSI3U, IJIEKTPOJUTUYECKON AUCCOLMAINM, CTPOEHUS
OPraHNYeCKUX COCIUHECHUM;
- BAKHEWILME BEIIECTBAa U MaTEpHaJIbl: OCHOBHBIE METAJUIbI U CIUIaBbl; CEpHAsi, COJISHAs, a30THAs U
YKCYCHAsl KHCJIOTHI; IIEJIOYH, aMMHAaK, MUHEpaJIbHbIC YAOOPEHHUs, METaH, dTWJICH, alleTUJICH, OCH301,
3TaHOJ, KUPBI, MbLJIa, [JII0OK03a, caxapo3a, Kpaxmal, KjieT4aTrka, OelKu, HICKYCCTBEHHbIE U CUHTETHYECKHE
BOJIOKHA, Kay4yKH, INIACTMACCHI.

1.3.3 Ilnanupyemblie pe3yJIbTaThl OCBOCHHUSI Y1eOHOI'0 IpeaMeTa:

Ocoboe 3HaueHne yaeOHbIN TpeaMeT uMmeeT npu hopmupoBannu u pazsutuu OK u T1K:

O01mue
KOMIIeTeHIIUH

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

Oﬁmne2

I[I/ICIII/Il'l.]'II/Il-Iilpl-lble3

OK 01.
Bri6upath
CIIOCOOBI
pelleHus 3a1a9
mpodeccuoHaIbH
oM 1eATEeILHOCTH
MIPUMEHHUTEIBHO
K pa3Iu4HbIM
KOHTEKCTaM

B yacTu TPy10BOr0 BOCIIMTAHMSI:
- TOTOBHOCTB K Tpyny,
IICHHOCTHUMACTEPCTBA, TPYI0T00HE;
- TOTOBHOCTh K  AaKTHBHOH  JCATEIBHOCTU
TEXHOJIOTUYECKOHN U COIMAaIbHOIN HAIPaBICHHOCTH,
CIOCOOHOCTh ~ WHUIMHUPOBaTh, IUIAHUPOBATh H
CaMOCTOSITEIILHO BBIIMOJHATh TAKYIO JICATEIbHOCTD;
- UHTEpEeC K pa3JInYHbIM chepam
poeCCHOHAIBHONUIEATETLHOCTH,
Osaanenne YHUBEPCAILHBIMU
MO3HABATE/ILHBIMU JI€iiCTBUSIMU:
a) 0a30BbIe JIOTHYECKHE IeHCTBHUSI:
- CaMOCTOSITEIIHO dbopmynHpoBaThEH
aKTyaJIM3MpOBaTh MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;
- YCTaHaBJIMBAaTb CYIIIGCTBGHHI)H\/JI IpHU3HaK WA
OCHOBaHMS [yl CpaBHEHUs, KIacCH(PUKAIMU U
0000111eHNS;
- ONpenensaTh LeNu JeSTeTbHOCTH,
napamMeTpbl U KPUTEPUN UX JOCTUIKCHUS,
- BBISBJISATH 3aKOHOMEPHOCTH M MPOTUBOPEYUHUs
BPaCCMATpPUBACMBIX SIBJICHUAX
- BHOCHTh KOPPEKTHBBI B JEATEIbHOCTb, OIICHHBAThH
COOTBETCTBUE PE3YNIHTATOB IIEJSIM, OLEHUBATh PHCKU
MOCTEACTBUMA e TEIbHOCTH;
- pa3BUBaTh KPEAaTWBHOE MBIIUICHHE TPU pEIICHUU
YKU3HEHHBIX TTPo0iieM
0) 0a30BbIE UCCIEN0BATEILCKHE eHCTBUS:
- BJI3JICTh HAaBBIKAMU Y4EOHO-MCCIEIOBATELCKON U
MPOEKTHOM JeSTENBHOCTH, HaBBIKAMU
Ppa3pereHusIpoOIIeM;

OCO3HaHHC

y4eOHBIMH

3a/1aBaTb

- BJIQJIETh CUCTEMOM
XUMHUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET:
OCHOBOIIOJIATalONINe TOHSATHS
(XMMHYECKHI DJIEMEHT, aToM,
AIIEKTPOHHAsA 00O0JIOYKa aToMa,
S-, p-, d-areKTpOHHbIE
opbuTanu aTOMOB, WIOH,
MOJIEKYJIa, BaJICHTHOCT,
AJIEKTPOOTPHUIIATEITLHOCTD,
CTETCHb OKHCJICHHSI,
XUMHUYECKass  CBs3b,  MOJIb,
MOJISIpHasE Macca, MOJISIPHBIN
00bEM, YIJIEPOIHBIA  CKEJIeT,
(GyHKIIMOHATIbHAS rpyImmna,
panukan, U30Mepusi, H30MepHI,
TOMOJIOTHYECKUI pan,
TOMOJIOTH, YIJI€BOJIOPO/IBI,
KHCITIOPOJI- M a30TCOJIEpIKAIINe
COENMHEHHS, OHMOJIOTMYECKHU
aKTUBHBIC BEILIECTBA
(yrneBoppl, Oenkn),
MOHOMEp, MOJIUMeEp,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS,
KPUCTAUTMYECKAasl  pelIeTKa,
TUMBl XMUMHYECKUX peaKluit
(OKHCTUTENBHO-
BOCCTAHOBUTENBbHBIE, 3K30- U
SH/IOTEPMHUUECKUE,  PEAKLUHU
HMOHHOTO OOMEHa), PacTBOp,

KHPBHI,

2 Ka3BIBAIOTCATHHOCTHBIEN
MertanpenmeTHsiepe3yapTaTbinz@I" OCCOO(Brocne Heiipenakuuor12.08.2022)BorrnaronsHoidopme,hopmupyeMbieo01eo
Opa3oBaTeEHOMIUCIATUTHHON
3 JucnuuimHapHblie(peIMeTHBIE ) pe3yIbTaThlyKa3bIBalOTCABCOOTBETCTBUHCHXTTONHBIMIIEpeuHeMBODPT OCCOO
(Bnocenneiipenakimmuor12.08.2022)




- BBIBJSATH NPUYUHHO-CIIC/ICTBEHHBIE CBSI3U U
aKTyaJU3upoBaTh  3a7ady, BBIIBUIaTh THUIOTE3Y
eeperIeHus, HaXOJIUTh apryMEHTBI Ut
JIOKa3aTeNIbCTBaCBOUX  YTBEPXKACHMI,  3a/1aBaTh
napaMeTpbl UKPUTEPUHU PELICHHUS;

- aHaJIM3HUPOBATh MOJTy4YEHHbIE B xoze

pELICHUA3a/1a4ul PE3yJIbTaThl, KPUTUUECKHA OLICHUBATh
UXJJOCTOBEPHOCTB,IPOTHO3UPOBATh HW3MCHEHHE B
HOBBIX YCJIOBUSIX;

- YMETb IEPEHOCUTH 3HAHUsS B IIO3HABATCIBHYIO U
HPaKTUYECKYH0 00IaCTHKU3HEIEATETbHOCTH;
- yYMETb HWHTEIPUPOBATH 3HAHUS U3
MPEIMETHBIX 001acTel;

- BbIBUIaTh HOBBIE WJIEH, MpeIaratb OpUIMHAIBHbIC
MOJXO/Ibl U PELICHUS;

- CIIOCOOHOCTD MX MCIIOJIb30BAHUS B 103HABATEIILHOM
Y COLIMAIILHOM ITPAKTHKE

pa3HbIX

AJIEKTPOJIUTHI, HEJICKTPOJIHTHI,
ANIEKTPOUTHYECKAS
JIACCOLIMALINS, OKHCIIUTEb,
BOCCTaHOBHTE]Ib, CKOpPOCTh
XUMHUYECKON peaxiuu,
XUMHUYECKOE paBHOBECHE),
TEOPUM M 3aKOHBI (Teopus
XUMHYECKOTO CTpOCHUS
opranndecknx BemecTB A.M.
byrtneposa, Teopust
AMEKTPOJIUTUICCKOM
JIACCOIUAIUH,
nepuognueckui  3akon .M.

Menpeneena, 3aKOH
COXPAaHEHUs Macchbl),
3aKOHOMEPHOCTH,

CHUMBOJIMUECKHM SI3BIK XUMHH,
(haKTOJIOTMYECKHE CBEICHUS O
CBOMCTBAX, COCTaBe,
MOJy4YeHHH ©  Oe30MacHOM
WCIIOIB30BAHNN  BaKHEHIITUX
HEOPTraHUYECKHUX "
OpraHWYeCKUX  BEIIECTB B
ObITY u MIPaKTUYECKON
JIeATEIbHOCTH YEJIOBEKA;

- YMETh BBISIBIISITh
XapakTepHble  MPHU3HAKH U
B3aUMOCBSI3b W3YYEHHBIX
MTOHATUIA, MIPUMEHSATH
COOTBETCTBYIOIIIE  IOHATHUS
IIPU ONUCAHUU CTPOEHUS H
CBOWCTB

HEOPraHUYECKUX u
OpPraHMYeCKHUX BEUIECTB M HX
MIPEBPALLICHHIA; BBISIBIISITh
B3aUMOCBSI3b XUMHYECKUX
3HAHUM C  TIOHSATUSMA U
MIPEICTaBICHUSMU TPYTHX
€CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMETh UCIIOJIH30BaTh
HAaWMEHOBAHHUS XUMHYECKUX
COETMHEHUHN MEXITYHAPOTHOIO

COI03a  TEOPETUYECKOW |
MIPUKIIATHOM XUMHUHA "
TPUBUAIbHBIE Ha3BaHM

BOXHEUIINX BEIIECTB (ITHIICH,
alleTWiIeH, TJIMIEpUH, (eHod,
dbopmanpaerun, YKCyCHast
KUCIIOTA, TJIMIMH, YrapHbIA
ras, yrJIeKUcCIbli ra3, aMMHUak,
raiieHasl W3BeCTb, HerauieHas
U3BECTh, IUTHEBAas COAA U
JPYTUX), COCTABIATh (POPMYJIBI




HEOPraHMYECKUX u
OpPraHNYECKUX BEIIIECTB,
yYpaBHEHUS XUMHYECKHUX
peaKIuid, OOBSCHITH UX CMBICIT;
MOATBEPXKIIATh  XapaKTEpHbIE
XAMHYECKHE CBOICTBa
BEIIIECTB COOTBETCTBYIOUIUMHU
AKCIEPUMEHTAMH U 3aMKUCIMU
ypaBHEHUU XHUMHYSCKHX
peaKIuii;

- yYMETh YCTaHABJIMBAaTh
MIPUHAJICKHOCT  M3YyYEHHBIX
HEOPraHUYECKUX 51
OpraHMYeCKHUX  BEIIECTB K
ONPENCIICHHbIM ~ KJlacCaM |
rpyrmmnam

COEJIMHEHU,XapaKTepPU30BaTh
UX COCTaB W Ba)KHEHIIME
CBOMCTBA; OIPEAEIATh BHJIbI

XUMHUYECKUX CcBsI3el
(KoBasieHTHas, HMOHHas,
MeTaJIJIn4uecKas,

BOJIOPO/IHAS ), TUTIBIKPUCTAILIINY
€CKMX  PEILIETOK  BEILECTB;

KJ1acCU(UITUPOBATH
XUMHUYCCKHE

peaKIuu;

- chopMuUpOBaTh
MIPE/ICTaBIICHHUS: o
XHMHYECKON  COCTaBIISIOIICH
€CTECTBEHHOHAY4YHOU

KapTHUHBI MUPa, POJIM XUMUU B
MIO3HAHUM SIBJICHUN NPUPOBI,
B (OPMUPOBAHUN MBILIUICHUS
U KyJIbTYpBl JINYHOCTH, €€
(GYHKIIMOHATBHOM

IrPaMOTHOCTH,  HEOOXOJAUMOI
JUI pelIeHUs] MPaKTUYECKUX

3a1a4 5 JKOJIOTMUYECKHU
000CHOBAHHOTO OTHOIIIEHUSA K
CBOEMY 3JI0POBBIO u

MPUPOAHON Cperie;

- yMCTI) HpOBO}II/ITI:v pacqubl
[0 XUMHUYECKUM (popMynaMm u
ypaBHeHI/ISIMXI/IMI/I‘IGCKI/IX
peakuuii C HCIOJIb30BaHUEM

buznyecKux BEJINYUH,
XapaKTEepH3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
MAaccCEhlI, 00BeMa
(HOpMaJbHBIE YCIIOBHUS) ra30B,
KOJINYECTBA BEIIIECTBA;

HUCIIOJB30BaATbCUCTCMHEIC
XUMHYCCKHEC 3HaHUA JJIA




TIPUHATHS pelIeHuit B
KOHKPETHBIXKU3HEHHBIX

CUTyallUsX,  CBS3aHHBIX C
BEIIECTBAMU u 1704
IIPUMEHEHHEM.
OK 02. B o0s1acTH 1IEHHOCTH HAYYHOT'0 MIO3HAHUS: - yMeTh IUIAHUPOBAaTh U
Ucnons3oBathb - chopMUpOBAHHOCTD MHUPOBO33PEHMUS], | BBIIOIHATH XUMHYECKHUI
COBPEMEHHBIE COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO | SKCIIEPUMEHT  (IIpeBpallieHHs
CpPENCTBA IOMCKA, | PA3BUTUS HAyKH M OOMIECTBEHHOMW IPAKTHKH, | OPraHMYECKMX BELIECTB IPU
aHann3a 1 | OCHOBaHHOT'O Ha JAIIOTe KYJBTYD, HarpeBaHuH, MOJTyYeHHE
UHTEPIPETALHH CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B | 3TWIEHA W  H3YYEHHE €ro
I/IH(bOpMaI_[I/II/I u | HOJIUKYJIbTYPHOM MHUPC, CBOﬁCTB, Ka4C€CTBCHHBIC
MH(pOPMALHOHHBI | - COBEPIICHCTBOBAHUC S3BIKOBOM M YHTATCIBCKOM | PeaKIMM — HA  albACTHIBL
¢ TEXHOJIOTMHU JJis | KYJIBTYPbl KaK CpelCTBA B3aUMOJIEHCTBHS MEXKIY | KpaxMmall, YKCYCHYIO KHCIOTY;
BBIOJIHEHHS JIOJIbMU U TTIO3HAHUS MUDA; JCHaTypaluss  OCNKOB  MpH
3a7a4 - OCO3HaHME IIEHHOCTH HAy4YHOM JESITEIbHOCTH, | HArPEBAaHHUM, IIBETHBIC PEAKIMU
npodeccronanpy | TOTOBHOCTD OCYILIECTBIISTh MIPOEKTHYIO U | OCJIKOB; TIPOBOJUTH PEAKIIUU

OU JeSITEILHOCTH.

UCCIIEI0BATENbCKYIO JIESITEIIbHOCT MHMBUAYaIbHOU
B I'DYIIIIE;

OsnjajeHne yHHBepPCAIbHBIMH Y4eOHBIMH
NO03HABATEJILHBIMU [1eiiCTBUAMU:

B) padora ¢ ungopmanuei:

- BJIQACTb  HAaBbIKAMU  ITOJIYUCHMSA I/IH(1)OpMaI_II/II/I
HN3HMCTOYHHNKOB Pa3HbIX THIIOB,
CaMOCTOATCIIbHOOCYIICCTBILATD IIOUCK, aHaJIn3,

CHCTEMATU3allMI0 MHMHTEPHpeTanuio  WHPOpMaIU
Pa3IUYHBIX BUJIOB u
dbopM mpencTaBiIeHUS;

- CO3aBaTb TCKCTbl B  Pa3/IMYHbIX (bOpMaTaX C

ydeTOMHAa3Ha4YeHUs  WHpOpMAIMM M LENEeBOi
ayJUTOPHU,BBIOUpAsT ONTUMAJIHHYIO bopmy
MpeJICTaBICHUs UBU3YalU3allNN;

- OLEHMUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb

uHoOpMaIy, €€  COOTBETCTBUE
MOpaIbHO-ITHUYECKUM HOpPMaM;

IMpaBOBBIM n

- WCTIONB30BaTh CpeACTBA HH(POPMAIMOHHBIX |
KOMMYHUKAIIHOHHBIX ~ TEXHOJIIOTHA B  PEIICHUH
KOTHUTHBHBIX, KOMMYHHKaTHBHBIXH
OpPraHW3allMOHHBIX  33aJad C  COONIOJIEHUEM
TpeOOoBaHMI SPrOHOMHUKH, TEXHUKHU
0€30MmacHOCTH, TUTHEHBI, PeCypcocOepekeH s,
IIPaBOBBIX u
THYECKMX  HOPM, HOPM  HH(POPMAIMOHHOM
0€30I1aCHOCTH;

- BIAJCTh HAaBBIKAMM PACIO3HABAHWS W  3aIllWTHI
uHpopMaly,  MHPOPMAIMOHHONW  OE30MacHOCTH
JUYHOCTH

MOHHOTO OOMEHa, OTPEICTIATh
Cpelly BOJHBIX pacTBOPOB,

Ka4eCTBEHHBIE  PEAKIMU  Ha
cynbdar-, KapOoHar- "
XJIOPU/I-aHUOHBI, HA KaTHOH
aMMOHWUS;peIaTh

AKCIICPUMEHTAIBHBIC  3a/1a4H
nmo TteMam "Metamel"  H

"Hemertasuibl") B COOTBETCTBUN
c MpaBUIIaMU TEXHUKU
0€301aCHOCTH TIpH OOpaICHUN
C BeILIECTBAMH U JTaOOpaTOPHBIM
000pyIOBaHUEM; TIPEICTABIIST

pe3yabTaThl XHUMHUYECKOTO
JKCIIepUMEHTa B Qopme
3anmcu ypaBHEHUI

COOTBETCTBYIOIIMX pPEaKIUN U
(dbopMynMpoBaTh BBIBOJIBI Ha
OCHOBE 3THX PE€3YJIbTAaTOB;

- yMeETb aHaJIN3MPOBATh
XUMHUYECKYI0  WH(OpPMAIIHIO,
MOJTy4aeMyl0 W3 pasHbIX
HCTOYHHKOB (cpencts
MaccoBoil MH(pOpMaLUH, CETh
Wntepuer u npyrue);

- BIIAJIEThH OCHOBHBIMU
METOJJaMi Hay4YHOTO TO3HAHUS
BEIIECTB M XMMHYECKHX
SIBIICHUI (HabmronieHue,
U3MEPEHUE, HKCIIEPUMEHT,
MOJIETTMPOBAHHUE);

- YMEThb NPOBOAUTH PACYETHI
0 XUMHUYECKUM (opMysaM U

YpaBHCHUAM XHUMHUYCCKUX
peaKuHﬁ C HCIOJb30BaAHHEM
(I)I/I3I/I‘-ICCKI/IX BCJINYHH,

XapPaKTCPU3YIOIHX BCHICCTBA C




KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0bemMa (HOpMaJIbHbBIC
YCIIOBHUS) Ta30B, KOJIWYECTBA

BEILIECTBA; HCII0JIb30BAaTh
CHUCTEMHbIE XUMUYECKUE
3HAHMS JUTSL MIPUHATUSA
pelmeHnii B KOHKPETHBIX
KU3HEHHBIX CUTYaLUsIX,
CBSI3aHHBIX C BEIIECTBAMU U MX
IIPUMEHEHUEM
OK 04. - TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTUHU | -  YMETh  IUIAHUPOBAaTh U
DddexTuBHO CaMOOIIPEICIICHUIO; BBIIOJIHATh XUMHUYECKUN
B3aUMOJCICTBOBA | - OBJIAICHHUC HaBbIKaMH y4eOHo- AKCIIEPUMEHT  (TIPEBpALLCHUS
Thb ¥ paboTarth B HCCIIEIOBATENBCKOM, IPOEKTHOM " COLIMAJILHOM OpPraHMYEeCKMX BEIIECTB IPH
KOJUJICKTUBE " | ACATCIIbHOCTH, HarpeBaHuy, HOJIy4eHUE
KOMaHJIEe. Osaagenne YHUBEPCAJBHBIMU | yTHjlIeHaA U A3yYEHUE €r0
KOMMYHHKATUBHBIMH/IEHCTBUSAIMU: CBOJACTB, KauecTBEHHBIC
0) coBMeCTHAsI 1eATeIbHOCTD: PEaKUMH ~ HA  aIbJCTHJEL
- OHHMATh M  WCHOIB30BaTh NPEHMYIIECTBA | gpaxmall, YKCYCHYIO KHCIOTY;
KOMaHIHOW ¥ UHIMBUIYAJIHOU PaOOTHI; JCHATYpalusi  OCIKOB  IIpH
- TpUHUMATh LM COBMECTHOM JEATENLHOCTH, | parpeRamH, HBETHBIC PEAKITHH
OpraHM3OBBIBATL M KOOPIMHUPOBATH NEHCTBUA TIO | Genkop; MpOBOJMTH pEAKIHMH
€E/I0CTHIKEHHIO! COCTAaBJISITh A | ponnoro oGMeHa, oNpeesaTh
JACHCTBUH,PACIIPENEIATL PO © YUETOM MHEHUH | cneny  ponmpx  pacTBOpOB,
Y4aCTHHKOBOOCY)KHATh ~ PE3YINBTATBI  COBMECTHOM | \nuairno o peakim  Ha
pabore, cynbhat-, kKapOoHaT- U XJIOPH/I-
- KOOPJMHUPOBaTh W BBIIONHATH  paboTy B ANFOHEL, HA KSTHOH AMMOHNS,
YCJIOBHAXPCAIILHOTO, BHPTYAJILHOTO " peliaTh  3KCIEPUMEHTAIbHBIC
KOMOWHHPOBAHHOTOB3aMMO/ICHCTBHS; " "
3aauu no TeMaM "Metaiuisl" 1
- OCYLIECTBIISITb ~ MO3UTHBHOE  CTPATETHMYECKOE | ,, "
Hemeramnbl") B cooTBETCTBUI
MOBE/ICHUE B PA3IWYHBIX CUTYaIUsX, MIPOSIBIISITH
TBOPUYECTBO ¥ BOOOpaXKeHUE, ObITH MHUIIMATHBHBIM ¢ NpaBHIaMu TOXTHIH
OgiiaieHNe YHMBEPCAJIbHBIMH PeryJsiTHBHbIMU Oe30nacHOCTH Npu_00paIicHHH
I —— C BEIIECTBAMH U JIAOOPATOPHBIM
) NPUHATHE ce0s M APYTUX JI0Jei: 000pyZIOBAHHEM; TDECTARNIATE
- PMHMMATh MOTHBBI H apryMeHTHI Apyrux mogeii | PE3Y/IRTaThI XUMIICCKOTO
TIPH aHANN3E PE3YIbTATOB JEATETHHOCTI, dKCIEpUMEHTA B OpMeE 3amHcH
- MPU3HABATh CBOE TIPABO M MPaBO JPYruX josei Ha | YPABHCHHH COOTBETCTBYIOMIMX
OITHOKIL peakiuii U GopMyIUPOBATH
- pa3BUBaTh CIOCOOHOCTH TIOHUMATh MHp C Mo3umuy | BPIBOJABRL  Ha — OCHOBC  STHX
JIPYTOTO YesIOBEKa,; pE3yIbTaTOB
OK 07. B 00/1acTH 3K0710rH4Y€CKOr0 BOCIIUTAHUS: - chopMupoBaTh
ConeiicTBOBaThH - cOpPMUPOBAHHOCTh AKOJOTUYECKOW KYIBTYpBI, | IPEACTABICHHS: 0
COXpaHEHUIO MOHMMAHUE BJIMSHHUS COLMAIbHO-3KOHOMUYECKMX | XUMUYECKOM  COCTaBJIAIOLICH
OKpYy>Karolen MPOLIECCOB HA COCTOSIHUE IMPUPOAHONW M COLMAIBHOW | €CTECTBEHHOHAYYHOU
Cpebl, CpeIbpl, OCO3HaHWE  TNO0ATbHOTO  XapakTepa | KapTHUHBI MUPA, POJIM XUMHUU B
pecypcocbepesxer | OKOJIOTHYECKHX MTPOOIEM; MMO3HAHUU SIBIICHUU TIPUPOABI,
M0, TNPUMEHATH | - IUIAHUPOBAHHE W OCYIIECTBIEHHE JEHCTBUA B | B (POPMUPOBAHMH MbIIUICHHSA
3HAHUS 06 | OKpyXarolieli cpene Ha OCHOBE 3HAHUS 1eJed | U KYyJbTYpbl JIMYHOCTH, €€
M3MEHEHUH YCTOMYMBOTO Pa3BUTHSl YEJIOBCUECTBA, AaKTUBHOC | (DYHKIIMOHAIBHOU
KJIMMaTa, HETIPUSATHE JEVCTBHH, IIPUHOCSIIUX BpeXl | [PAMOTHOCTH, — HEOOXOIUMOM
IIPUHLIHTIBI OKPYKalOLIEH Cpene; JUISL pEIICHUs] MPaKTUYECKUX
6EePEKITUBOTO - yMEHHUe 3a/1a4u AKOJIOTUYECKHU

000CHOBAHHOI'O OTHOIICHMS K




IIPOU3BOJICTBA,
3pPEeKTUBHO
JIEUCTBOBATH B
YpE3BbIYANHBIX
CUTyalUsIX.

MIPOTHO3UPOBATHHEOJIAr ONIPUATHBICIKOJIOTHUECKUETIO
CIICACTBHUS MIPEINPUHIMAEMBIX
JIEUCTBUI, IPEIOTBPALIATh HX;

- pacIIMpEHUE OIbITA JESITEIILHOCTH SKOJIOTHYCCKOM
HaIpaBJICHHOCTH;

- OBJIAZICHHE HaBBIKAMH Y4eOHO-UCCIICAOBATEIBCKOM,
MIPOCKTHOM 1 COIMATIBHOM JCSITEIbHOCTH;

CBOEMY 3JI0pPOBBIO u
MPUPOAHON Cpenie;

- yMeTb COOJIOJaTh IpaBHiia
9KOJIOTUYECKU
11€J1IeCO00pa3HOro  MOBEJCHUS
B ObITy W TPYIAOBOM
JIESTENbHOCTH B LEJsAX
COXPaHEHHsI CBOETO 3/I0POBbS U
OKpY>KaroIen MIPUPOTHOM
Cpenpl; Y4YHUTBhIBaTh ONACHOCTh
BO3JICHCTBUS Ha JKUBbIE
OpraHu3Mbl OIPEIENIEHHBIX
BEILIECTB, IIOHUMAasi  CMBICI
MoKa3aresst MPEIEIIHON
JIOIIYCTUMOW KOHLICHTpALUU

K
O0OecneunBaTh
BBITTOJIHEHHE
yCIIOBUM
MOOPTaHU3AIUN
JIBIKEHUS
TpaHCIopTa

2.1.

- yMeHHe OIIPENIEIIATh KOHCTPYKTUBHbIE
0COOCHHOCTH Y3JI0B U JIeTajiel MOIBUKHOTO COCTaBa;
- IOHUMaHNUE CUCTEMbI TEXHUYECKOI0 00CITYyKUBAHUSI
Y PEMOHTA MOJIBUKHOT'O COCTaBa

- copMupoBaTh
MIPEJICTABJICHUS: O CBOMCTBAax
METAJJIOB,  CIUIaBaX, BUIAX
KOppOo3uH, o0macTu
MIPUMEHEHUS
HEMETAJUTMYECKUX u
KOMITO3UITMOHHBIX
MaTepuasoB, BUJIAX u
CBOMCTBaAxX TOILIMBA,
CMa304YHbIX U  3aAlIUTHBIX
Marepuanax, CBOMCTBAx
HEOPraHUYECKUX u
OpPraHMYEeCKUX  COCIMHEHUH,
MapKUpoOBKE U  IEpPEBO3KE
TPY30B 110 JKEJIE3HON J0pOore.




2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEAMETA

2.1 O0beM yueOHOro npeaMeTan BU/Abl Y1eOHOMH padoThl

Buj yueOHoi1 padoThI

O0BEM B yacax

O0béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 MpeaMeTa 72
B TOM YHCIIE:
OcHoBHOE coep:kaHue 72
B TOM YHCIIE:
JIEKLUUHU, YPOKH 25
camocTosITeNIbHasE paboTa 11
MPAKTUYECKUE 3aHATU 22
nabopaTopHbIC 3aHATHUS 10
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COACP/KAHNE
B T.4..
TeopeTudyeckoe oOyueHue 25
MPAKTUYCCKHUE 3aHATHSI 4
KOHTPOJIbHbIE Pa00ThI 1
B coomeemcmeuu ¢ yyeOHviM nianom no umoeam | cemecmpa ammecmayus
npoeoOUMCsL 8 (hopme KOHMPOLHOU Padomul.
[IpomexyTouHas arTecTauus (B Gopme muddepeHIpoOBaHHOTO 3aUeTa) 2




2.2 TemaTH4eCKHUii IUVIAH U cOJlePKaHUE Y4eOHOT0 MpeIMeTa

1

2

4

HaumeHoBaHue pa3iesioB U TeM

Conep:kanue y4ye0OHOro MaTepuasa, IpaKTU4YecKue v J1adopaTopHbie 3aHATHS,
CaMOCTOSITe/IbHAsI padoTa 00y4yaoumxcs

O0BbeM
yacoB

dopmupyemble
KOMIIeTEHIN U
OKIIK

Paznen 1.TeopeTnyeckne 0CHOBbI XUMHU

8/1

Tema 1.1CtpoeHre aTOMOB.
[Tepuoanueckuii 3aKOH U
MepuoInyIecKas cuctema
XUMHUYECKUX djiemeHToB JI.1.
Menneneesa

1.1.10cHOBHBIE MOHATHUS U 3aKOHBI HEOPraHUYECKOM 1 001eit xumuu. [lepuonnyeckas
cucreMa xumudeckux aieMentoB [[.U1. Menzaeneea. CtpoeHue aroma

OK 01 OK 02

Coaep:xanue yueOHOIro MaTepuaJia

CoBpemeHHasi MojieNlb CTpoeHusi aroMa. CHUMBONMYECKHH $I3bIK XUMHMU. XUMUYECKUN 3JIEMEHT.
OnekTpoHHas KoHpurypaius atoma. Kiaccudukanms XUMHYECKUX SJIEMEHTOB (S-, p-, d-
3JIeMeHThI). BajeHTHbIe 371eKTpoHbl. BajneHTHOCTh. DNeKTpoHHas MPUpPOJa XUMHUYECKON CBSI3H.
ONEeKTpOOTPULIATEILHOCTh. BUbl XMMUUECKO CBsI3M (KOBAJIEHTHAsl, MOHHAs, METAUTMUYECKas,
BOJIOPOJTHAS ) M1 CIIOCOOBI €€ 00pa30BaHMSL.

Ileprommueckast cucrema xumuueckux s31eMeHToB J[JM. MenaeneeBa. DPU3HMUECKHIA CMBICI
[lepuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
ANIEMEHTOB, O0pa3yeMbIX MMHU IIPOCTBIX U CJIOXKHBIX BEILECTB B COOTBETCTBUU C IIOJIOKEHUEM
XUMHYECKOTO anemMenTasl lepuoueckorcrcTeme.
MupoBo33peHUecKOenHayYHOe3HaueHrel leproiaeckoro 3akoHa/[. 1. Menneneesa.
[Tporuo3bl/I. 1. MenzaeneeBa. OTKpbITHE HOBBIX XMMHUYECKHX 3JIEMEHTOB

CamocrosiTeibHas padora odyuarommxcs Nel

Koncnekr, mnoaroroBka cooOmeHudi Ha TeMmbl 1o BbIOOpy:HaHOTexHomorus kak
MIPUOPUTETHOE HAIPABIICHUE Pa3BUTHS HAyKW W Mpou3BojcTBa B Poccuiickoin denepanuu;
PagnoaktuBHOCTE. Mcnonp30BaHHME paAMOAaKTUBHBIX M30TONOB B TEXHUYECKHX LEJAX.
PentrenoBckoe u3iaydeHHE W €ro HCIOJIB30BAHME B TEXHUKE U MeauuuHe. PemieHue
TEOPETUYECKUX M JKCIIEPUMEHTAIBHBIX 3a7ad M0 BONPOCAM: OCHOBHBIE IOHATHS XUMUH,
OCHOBHBIE 3aKOHbl XUMHUH. PacueTHble 3aJayl Ha HAaXOXJEHHE OTHOCHUTEIbHOM
MOJIEKYJISIPHOM Macchl, ONPEAEIEHUE MACCOBOM JOJIM XUMHUYECKHX IEMEHTOB B CIOKHOM
BEIIECTBE.

1.1. 2IlpakTnyeckoe 3ansitue Nel Pemenue pacueTHbIX 3amau 1o Teme: "OCHOBHBIE
KOJIMYECTBEHHbBIE 3aKOHBI U PacueThl [0 YPaBHEHUSIM XUMUYECKUX peaKiuil"

OK 01 OK 02
IK 2.1




2

4

1.1.3lIpakTuyeckoe 3aHaTHe Ne2PermieHue OSKCHEPUMEHTANBHBIX 3aJad IO TeMe:
Ilepuoanueckas cucrema xuMmuueckux anementoB .M. MenaeneeBa. CTpoeHue aTroma

OK 01 OK 02
IIK 2.1

1.1.4IlpakTnueckoe 3ansaTue Ne3 PelieHue SKCIEPUMEHTAIBHBIX 3a7ad 1Mo Teme: Turbl
XUMHYECKUX CBS3€M. TUIBI KPUCTAIIIMYECKUX PELIETOK

OK 01 OK 02

Paznen 2. Xumunuyeckue peakuuu

10/2

Tema 2.1 Tunel XUMHYECKHX
peakiuii

2.1.1 Knaccudukaius 1 TUITBI XAMUYECKUX PEAKINI HEOPraHUIECKUX COCTUHEHHM

OK 01 OK 02
IIK 2.1

Coaep:xxanue yueOHOro MaTepuaJia

Kﬂaccnquaum{ U TUIIBI XUMHYCCKUX peaKuHﬁ C Y4aCTUCM HCOPraHM4YCCKUX BCHICCTB.
CocraBineHrue ypaBHEHUH PEaKIMil COSAMHEHHUs, PA3JIOKEHUS, 3aMelIeHUsl, OOMEeHa, B T.4.
peaxIuil TOpeHus, OKHCIEHUS-BOCCTAHOBICHHUS.

VpaBHeHHsT ~ OKHCIIeHUsA-BOccTaHOBNeHUsA. (Crenenb  okucieHus.  Okuciutens U
BoccTaHOBUTENb. (COCTaBIIEHHME M  YpPABHUBAHHME OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuii MeTOI0M 3JIEeKTpOHHOro OanmaHca. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEaKIIUU B
PHUPOJie, MPOM3BOACTBEHHBIX MPOLIECCaX U KHUIHEACITEIbHOCTH OPTaHU3MOB.

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne2
AHanu3 u npeoOpa3oBaHue yueOHONW HH(OpMaLIUN.

2.1.2 Ilpakrtudeckoe 3ansitue Ned PemeHue HKCIEPUMEHTAIBHBIX 3a4ad IO TEME:
"OKHUCIUTENIbHO-BOCCTAHOBUTEbHBIE peaKuu'"

OK 01 OK 02
IK 2.1

Tema 2.2 DiiekTpojuTHYECKAS
AUCCOMANMS Y UOHHBIH 00MeH

2.2.1 PacTBOpeHme Kak (PU3UKO-XUMHUYECKUH TpoIecc.

OK 01 OK 04
IIK 2.1

Conep:xxanue yueOHOro MaTepuaJia

Teopust AIEKTPOTUTUIECKON qUccolUaui. MIOHBI. DIEKTPOIUTHI, HEAJIEKTPOIUTHL. Peakimu
noHHOTO 0OMeHa. CocTaBlieHHE peaKIfii HOHHOTO 0OMEHa MyTeM COCTABJICHUS UX TIOJTHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE peakIuu. 3aJaHNs Ha COCTABJICHHE
MOHHBIX PEaKIUH.

[TpakTHYeckoe UCTIOIh30BaHUE PEeaKIIMA HOHHOTO 0OMEHa U THIPOJIH3a B TEXHOJOTHYECKUX
npoleccax  KeJIe3SHOJAOPOXXHOT0  TPAHCHOPTA. [ToHATHSA: raJibBaHOCTeTusl,




2

raJIbBAHOIIJIACTHKA, UX TPAKTUYECKOE€ 3HAYEHHE B XKE€JIE3HOJOPOXKHOM X03sIMCTBE.

CamocrosiTejibHasi padoTa odyuarommuxcsi Ne3

AHanmu3 u mpeoOpazoBanue yueOHoOU umH(popmanmu. [ToaroToBka cooOIeHUI Ha TeMy IO
BbIOOpY: [IpakTHyeckoe NpUMEHEHHUE 3IIEKTPoJin3a: padUHUPOBAHME, TaIbBAHOIUIACTHKA,
TaJIbBAHOCTECT U,

2.2.2J1abopaTopHoe 3ansaTHe (padora) Nel "HccrnemoBaHue CBOMCTB 3JEKTPOJIUTOB.
Ornpenenenne pH cpensl pactBopoB. Teopus 31EKTPOIUTUUECKON Juccoranuu’

OK 01 OK 04
IIK 2.1

2.2.3J1aGopaTropHoe 3ausTHe (padora) Ne2 "Peakiiuu nonnoro oomena. ['uapomnus comneit"

OK 01 OK 04
IIK 2.1

Pasnen 3. CtpoeHnue u CBOlCTBA HEO

raHn4e¢CKuXx BemeCTrB

712

Tema 3.1 Knaccudukamms,
HOMCHKJIATypa 31 CTPOCHHE
HEOPraHMYECKUX BEIECTB

3.1.1 OcHOBHBIE KIaCCHI CJIOKHBIX HCOPIraHNYCCKUX COG,Z[I/IHCHI/Iﬁ.

OK 01 OK 04
IIK 2.1

Coaep:xanue yueOHOro MaTepuaJia

[Tpeamer Heopranuueckoi xumun. Kiaccudukanus HeopraHndeckux BermecTB. [IpocTeie u
CloXxHbIe BemecTBa. (OCHOBHBIE KIACChl CIOKHBIX BEIIECTB (OKCHABI, THAPOKCHUIBI,
KHUCJIOTBI, CONM). B3auMOCBA3b HEOPraHMYECKHUX BEIIECTB. ATrperatHble COCTOSHUS
BemlecTBa. Kpucramnnmueckne u amopdHbie BelecTBa. THMBI KPUCTAIUTMUECKUX PEHIETOK
(aTomMHasi, MONEKYNIApHasi, WOHHAs, MeTaJUIMYecKas). 3aBUCHMOCTh (PU3UYECKHX CBOWCTB
BElIeCTBA OT THUIA KPHUCTAUIMYECKON pemIeTKH. 3aBHCHUMOCTh XUMHUYECKOW aKTUBHOCTH
BEIIECTB OT BUJAa XUMHYECKOW CBSI3M M THUNA KPUCTAIMYECKOW perieTku. [IpuunHsbl
MHOr000pa3usi BEIIECTB

CamocrosiTeibHas paGora odyuarommxcs Ned
AHaiu3s u npeobpazoBaHue yueOHOM nHpopManuu.

3.1.2I1pakTnyeckoe 3aHfITHE Ne5 Pemenue MPAKTUKO—OPUEHTUPOBAHHBIX
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe: UncThle BelecTBa U cMecH. JlucnepcHble CHCTEMBI.

OK 01 OK 04
IIK 2.1

Tema 3.2 OuU3UKO-XUMHUYECKUE
CBOMCTBa HEOPTaHUYECKUX BEIIECTB

3.2.1 Ilpaktu4yeckoe 3aHaTHe Ne6  Pemenume  IpakTUKO—OPUEHTHUPOBAHHBIX
SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMam: "Metamisl"; "Hemeramer"

OK 01 OK 04
IK 2.1

CamocrosiTeibHas padora odyuyarommxcsi Neb




1 2 3 4
Pemienne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUKM Ha CBOMCTBA, COCTaB, IIOJy4YECHHE H
0e30MmacHoe HCMOIb30BaHNE HEMETANIOB B OBITY U MPAKTUYECKOW JNEATEILHOCTH YeIOBEKa.
[TonroroBka cooOmeHnii Ha TemMy 1O BbIOOpY: IIpuMeHeHHe HEMeTallioB B
JKEJIe3HOJOPOKHOM X03sicTBe. [IpaBuia nepeBo3ky HEMETAIIOB 10 KeJIe3HOM J10pore.
[ToaroToBka K MTOrOBOW KOHTPOJILHOW paboTe MO KjaccaM HEOPraHWYEeCKHUX COCTUHECHUI:
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BelIecTB  (OKCHIIOB,
TUAPOKCUOB, KHCIOT, COJIEH W Jp.). 3aKOHOMEPHOCTH B W3MEHEHUHU CBOICTB IPOCTHIX
BEIIECTB, BOJOPOAHBIX COEIMHEHUH, BBICIIUX OKCHUIOB W TUAPOKCcUIOoB. Mnentuduxamms
HEOPTraHMYECKUX BEIIECTB C HCIOJIB30BAaHHEM UX (U3UKO-XUMHUYECKHUX CBOMCTB,
XapaKTePHBIX KAYECTBEHHBIX PEaKIuil
Tema 33 Unentudpukanus | 3.3.1 ['eneTnueckas CBA3b HEOPraHUIECKUX COSTUHEHUN OK 01 OK 04
HEOPraHUYECKHUX COCIUHEHHUN HroroBasi koHTpoJibHasi padoTa Nel IIK 2.1
Hmoz | cemecmpa: MaxkcumainbHas yueOHasi Harpy3ka (Bcero) 30
O0s3atesbpHas ayIUTOpHas yueOHast Harpy3Ka (Bcero) 25
MIPAKTUYECKUE 3aHATUS 12
nabopaTopHble 3aHATHS (PaOOTHI) 4
caMmocCTosiTeNbHas paboTa 5
KOHTpOJIbHAsI paboTa 1
Pa3nes 4. CTpoeHue M CBOIiCTBA OPraHNYecKUX coeIMHeHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 Tlonarue 06 opraHMuecKUX BelIECTBaX, UX MPUMEHEHUE Ha keJe3Hoi aopore. Teopus OK 01 OK 04
CTpPOCHHUE u HomeHkiatypa | A.M. Bytneposa. Kinaccudukarus opraHu4ecKux BEIIeCTB IK 2.1
OpPraHUYECKUX BEILECTB
Conep:xxanue yueOHOro MaTepuaJia 2

[losiBiieHre M pa3BUTUE OPraHUYECKOM XMMUU Kak Haykd. lIpeamer opraHumdeckon XWMUU.
MecTto M 3HaYeHUE OpPraHWYECKOM XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK. XUMHUYECKOE
CTPOCHHE KaK IIOPANOK COEJUHEHUs AaTOMOB MOJIEKYJIE COIJIaCHO HX BaJCHTHOCTH.
IIpuMeHeHne OpraHMYecKMX BEHIECTB Ha JKene3Hou jopore. llosmoxenus Tteopuun
XUMHUYECKOTO CTPOEHHs opraHuyeckux coenuHeHuil A.M. BytnepoBa. YrieponHslii ckener
OpPraHMYECKON MOJIEKYJIbI 3aBUCHMOCTh CBOMCTB BEILECTB OT XMMHMUYECKOI'O CTPOEHMS MOJIEKYJI.
M3omepust u wu3omepobl. llonsatne o QyHkumoHansHOW rpymme. Pamukan.  I[IpuHimmns
KJIacCU(UKALMM OPraHWYeCKuX COeTUHEHUH. MexayHaponHash HOMEHKJIATypa U IPUHLIUIBI
HOMEHKJIATypbl OPraHUYECKUX COEIUHEHUH.




2

CamocTosiTeibHasi padoTa o0yuarommxes Ne6

[Ton6Gop, ananu3 u mpeoOpazoBanue ydeOHoW uH(opmanuu. [loaroToBka cooOmieHu Ha
TeMsl 10 BHIGOPY: JKmsup u gestensHocTh A. Kekyme. JKusmp um jmestensHocts M.
bepuenunyca. )Kuznp u gestensHocts . Bemepa.

Tema 4.2 CpolicTBa OpraHMYECKHUX
COETUHEHUN

4.2.1 AnxaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUYECKUN PAI.

OK 01 OK 04
IIK 2.1

Conep:kanue y4eOHOT0 MaTepHuaJia

[TpenenpHBIE YIIIEBOAOPOILI (AIKAHBI M MUKJIOAIKAHBI). (OCOOCHHOCTH KIACCH(PUKAIUU H
HOMEHKJIATypbl, Hu30Mepusi, (U3MUYECKHE CBOWCTBA, XHWMUYECKHE CBOMCTBA, CIIOCOOBI
nosydeHus. ['opeHneMeTaHaKaKoIMHU30CHOBHBIX UCTOYHUKOB TEIUIA B MPOMBIIUICHHOCTH U
ObiTy. CBOliCTBa MPHUPOAHBIX YTIEBOAOPOIOB, HAXOXKICHHE B MPUPOAEC U IMPUMEHEHHE
AJIKaHOB.

4.2.2 Tlpaktuuyeckoe 3aHsaTHe Ne7 PemieHue 5KCHEpUMEHTANbHBIX 3aJad IO TEMe:
"CpaBHUTENIbHAS XapaKTEPUCTHKA METaHA U 3TaHA"

Coaep:xxanue yueOHOro MaTepuaJia

Kunkue yraeBogopozasl (O€H3WHBI, KEPOCHHBI, COJSIPOBBIE Maciia, Ma3yT) - B KadecTBE
TOPIOYETO B JIBUraTeNsIX BHYTPEHHETO CTOPAHMS MOJBUKHOIO COCTaBa KEJIE3HOAOPOKHOTO
TpaHcnopTa. TBepable yriaeBoaopoAbl (mapaduHbl) — KOMIIOHEHTHI JKHUJKHX CMas3ok,
UCIOJB3YEMBIX JUIA CMa3KHM TPYLIMXCSA Y3J0B TEIJIOBO3HBIX JIBUraTelled, OCEBBIX
MOJUIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIIOBO30B. [ allOreHNnpou3BOIHbBIE YTIEBOIOPOAbI -
B KQ4eCTBE XJIaJJareHTa B pepprkepaToOpHbIX BaroHax.

OK 01 OK 04
IIK 2.1

4.2.3 Anxensl, anmkaaueHsl. CocTaB B 0COOCHHOCTH CTPOCHUS

OK 01 OK 04
IIK 2.1

Conep:xanue yueOHOro MaTepuaJia

Henpenenbuble (ankeHbl, aJKUHBI M ajkagueHbl). OcoOeHHOCTH KiIacCU(PHUKALUU U
HOMEHKJIATypbl, Hu30MepHsi, (U3MUECKHe CBOMCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI
nosyueHus. I'opeHue aneTuiaeHa Kak HMCTOYHHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHU JUIS
CBapKM U pe3Ku MeTauioB. [IpakTuueckoe IpPUMEHEHHME aJIKEHOB M aJKaJUEHOB B
JKEJIE3HOAOPOKHOM XO35UCTBE

CaMmocTosiTeibHasi padoTa o0yuarommxes Ne/
[Ton6op, ananu3 u npeobpazoBanue yueOHO HHPOpPMALIUH.
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4.2.4 Ilpaktudeckoe 3ansitue Ne8 PemeHue »HKCIEpUMEHTAIBHBIX 3a34ad 10 TEME:

"[TonydyeHue 3TUICHA U U3YYEHUE €r0 CBONUCTB"

Conep:xanue yueOHOro MaTepuaJia OK 01 OK 04

[IpyuMmeHeHUsT TOJMMEPOB Ha MNPEANPHUATHIX JKEIEC3HOAOPONKHOIO TpaHCHOpTa s [IK 2.1

AIIEKTPOU30JISALIMY, pPYKaBOB TOPMO3HOM CHUCTEMBI IO€3/10B, IPUBOJIHBIX PpPEMHEH,

S00HUTOBBIX  COCYAOB aKKyMyJSTOpOB, JeTalied M  3allMTHBIX TMOKPBITHMA  Ha

YKEJIE3HOJOPOKHOM TPAHCIIOPTE

4.2.5 IlpakTuyeckoe 3aHsTHe N9 PemeHue 5SKCIEpUMEHTAIBHBIX 33/lad IO TEMe:

"AueTuiieH u ero romoaoru” (AJIKUHbI)

Coaep:xxanue yueOHOro MaTepuaJia OK 01 OK 04

[TpumeHeHue moiMMepsl Ha OCHOBE ITPOU3BOIHBIX AIKMHOB B KAUECTBE U30JISLUH 3alIUTHBIX IIK 2.1

000J104eK KaOeNbHBIX U3ACNUN U MPOBOJIOB, BHYTPEHHEH OTAEIKH MaCCaKUPCKUX BarOHOB U

BaroHOB 3JIeKTpornoe3noB. IIpuMeHeHue aneTuneHa U ero romMoJoroB Ha MNPEeAIpUsTUAX

JKEJIE3HOJJOPO’KHOTO TPAHCTIOPTA.

4.2.6 Apensl. CocTaB, CTpOCHHE, TTOIyUYCHHUE OK 01 OK 04
IK 2.1

Coaep:xanue yueOHOro MaTepuaJia

OcoOeHHoCTH KJacCU(PUKAMM W HOMEHKJIATypbl, M30MepHs, (u3nueckue CBOMCTBA,

XMMHUYECKHE CBOMCTBa, CrocoObl moiydeHus. IlpuMeHeHHe apeHOB M UX TOMOJIOTOB Ha

OPENNPUATHIX  JKEJIE3HOJOPOKHOTO  TpaHCHopTa.  TOKCHMYHOCTh  apOMaTHYECKUX

YIJI€BOJIOPOAOB. S TIOXUMHUKATBI.

4.2.7 TIpakTtuyeckoe 3anaTHe Nel() Pemenne »KCIepUMEHTANBHBIX 33734 10 TEMeE:

"CpaBHUTENbHAS XapAKTEPUCTUKA CIUPTOB"

Conep:xxanue yueOHOro MaTepuaJia

OpHoaTOMHBIE CIHUPTBI — KaK OCHOBA JIAKOKPAaCOYHBIX MAaTEpUalOB HaxXOIAIIMX CBOE

NPUMEHEHHUE B KEJIE3HOJAOPOKHOM XO3SMCTBE (Kpacka Ijsi MOKPBITUS MACCAKUPCKUX H OK 01 OK 04

IPY30BBIX BaroHOB; IJIaCTU(UKATOPBI, MpPUMEHSEMble B CBETO-, TEPMO-, MOpPO30-, IIK 2.1

BJIArOCTOMKHUX JC€TAlIAX IIOJABHXXHOIO COCTaBa H T.)I.). HpI/IMeHeHI/Ie OTUJICHTJINKOJIA U
TImieprHa B KadCCTBC aHTI/I(I)pI/ISOB B paauaropax CHUCTEM OXJIAKIACHUA I[BI/IFaTCJ'Ief/’I
BHYTPCHHCETO CropaHusd, THAPABINYCCKUX, TOPMO3HBIX H 3aKaJIOYHBIX )KI/I)IKOCTGﬁ B
INOABUKHOM COoCTaBC JKCIIC3HOAOPOKHOT'O TpaHCIIOpTa. HpaKTI/I‘ICCKOC 3HA4YCHHUC
APOMATHYCCKUX CIIMPTOB W HUX MPOU3BOAHBIX B XCJIC3HOAOPOKHOM XO03sicTBE. Y CIIOBUS
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NIEPEBO3KHU CIMPTOB I10 XKeJe3HOH aopore. [IpakTnyeckoe 3HaU€HNE MHOIMOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPOKHOM Xo03siicTBe. IlepeBo3ka apoMaTniyeckux CIUPTOB 110 JKEJNE3HOH aopore,
MapKUpPOBKA rPY30B.

4.2.8 Anpneruasl. Kap6oHossie kucioTel. CocTaB, CTpOSHUE, KIacCHUPUKAIUS

OK 01 OK 04
IIK 2.1

Conep:xanue yueOHOro MaTepuaJia

OcoOenHocTy KjacCU(PUKAIMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTydeHUss. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
ux Mmorolee nerctaue. CioxHble YQHUpbl KaK TPOU3BOJHbIE KAPOOHOBBIX KUCIOT.

CamocTosiTeibHasi padoTa o0yuarommxes Ne8

[TonGop, ananu3z u mpeobpazoBanue ydeOHOUM uHpopMaiuu. [logroroBka cooOiieHuil Ha
TeMy 1O BBIOOpPY: MypaBbuHas KHCIOTa B NpUpPOAE, HAyKe W Mpou3BojacTBe. Mcropus
ykcyca. [lpakTudeckoe 3HaueHUE albJETHIOB M HMX IPOU3BOJHBIX B KEIE3HOAOPOKHOM
xo3sictBe. IlepeBo3ka ambAErWIOB IO JKEJIE3HOW JOpOre, MapKHUpPOBKAa TIPY30B.
[TpakTyeckoe 3HayeHHE KApOOHOBBIX KHUCIOT M WX TMPOU3BOAHBIX B KEIE3HOAOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIIOT IO JKEJIE3HOW JIOpOre, MapKHPOBKA TPY30B.
[TpakTHyeckoe 3Ha4eHHEe KUPOB U X MPOU3BOIHBIX B JKEIE3HOIOPOKHOM XO3AHCTBE.

4.2.9 JlabopaTopHoe 3ausitue (padora) Ne3 "CpolicTBa albJerua0B U KapOOHOBBIX KUCIOT"
Conep:xxanue yueOHOro MaTepuaJia

MypaBbUHBI ~ anbAeruj]  Kak  KOMIIOHEHT  OakeIUTOBOrO  Jlaka,  SBJISIOIIUMCS
AHTUKOPPO3HOHHBIM TMOKPBITUEM JIi BaroHOB. TEKCTONUT KaK OCHOBA JJSl U3TOTOBJICHHUS
3yO0uaThlX KOJ€C, BKJIAJblllIe MOJIIMIHUKOB, a TakKe KaK d3JEKTPOU30JISATOpP.
AcOOTEKCTONNUT KaK KOMIIOHEHT ISl U3TOTOBJICHUS TPYLIUXCS JIeTaNel TUCKOB CLETUICHUS U
TOPMO3HBIX KOJIOZIOK Ha IKEJIE3HOJIOPOKHOM TpaHcropre. I[IpuMeHeHue ameTroHa B
YKEJIe3HOJJOPOKHOM Xo3siiicTBel[puMeHeHne aBesieBoi KUCIOTHI A1l OYMCTKH METAIJIOB OT
p’KaBUWMHBI U HAaKWIIM, B TOM YHUCJIC WU B KOTJIaX HOKOMOTI/IBOB.HepeBO3Ka 1 MapKHpPOBKa
AJbJICTHIOB ¥ KapOOHOBBIX KHCIIOT IO JKEJIE3HOM JJopore

OK 01 OK 02
OK 04
IIK 2.1

4.2.10 Ipaktudeckoe 3aHsitue Nell PermieHne SKCIEpUMEHTAIBHBIX 3aJad IO TEMeE:
"Crnoxuble 3¢upsl. Kupsl. [Toustue o CMC"

Conep:xxanue yueOHOro MaTepuaJia

ByTuianeTaT Kak KOMIOHEHT NeHTadTa/leBbIX 3MaJiel, UCIOb3yeMbIX AJis OKPACKH
NACCAXKUPCKUX BAaroHOB W JIOKOMOTHUBOB;  3JIEKTPOU3OJISILIMOHHBIX  JIAKOB,

OK 01 OK 04
IIK 2.1
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NpUMeHsIEMbIX MPU PEMOHTE TATOBBIX ABUraTesed. JKupbl Kak HPOAYKT NHTAHUS H
XUMHUYECKOE CBIphE. 3aMeHa JKUPOB B TEXHUKE HEMHUIIECBBIM ChIpheM. MBbLIA BBICLIUX
)KUPHBIX KHCJOT KaK 3aryCTUTeJM B IJIACTUYECKHX CMa3KaX, IpPUMeHseMbIX B
pPa3IMYHbIX MeXaHHW3Max [AJIs CMa3KH MOJIIMIIHUKOB, 3y04YaThIX KOJieC, BHAHTOBBIX U
LeNHbIX Mepeaay, LIAPHUPHbIX COeJUHEHUN U Ap. CHHTETUYECKHE MOIOIINE CPEICTBA
(CMC): mocToMHCTBA U HEJIOCTATKH.

4.2.11 AMuHBI. AHUINH

OK 01 OK 02
IIK 2.1

Coaep:xanue yueOHOro MaTepuaJia
OcoOenHocT KiacCU(PUKAIMM W HOMEHKIATypbl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJITYICHUSI.

CamocrosiTeibHas padoTa odyuarmmxcs Ne9

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmieHHMA Ha
TeMy 1o BbiOOpy: JKusHb u nestenbHOocTh H.H. 3uHMHA. AHWIMHOBBIE KPACHTEIH.
HpaKTI/I‘IeCKoe 3HAYCHUEC aMHWHOB M HUX MNPOU3BOJHBIX B KCIC3HOJOPOKHOM XO3HCTBE.
[lepeBo3Ka aMHHOB T10 JKEJIC3HOM TOPOre, MapKUPOBKA I'PY30B.

4.2.12 JladopatopHoe 3ansitue (padora) Ne4 "AmuHokucnorel. benku. PacnosnaBanue
BOJIOKOH"

Conep:xxanue yueOHOro MaTepuaJia

KarnpoH — kak KOMIIOHEHT BHYTPEHHEN OTJIENKHU IOJBUKHOTO cocTaBa. [I[pumeneHue kies Ha

OCHOBE TOJIMaMHJIa B BArOHOCTPOCHUH JJIsl CKJIEUBaHUsl. MUIMOpa-NmopomiacT — Kak OCHOBa
JUISL  TETUIOM3O0JIALIMYA HM30TEPMHYECKHUX, MACCAXUPCKUX U pedprKepaToOpHBIX BaroHOB.
TexHUYeCKUH BOWMIOK KaK MPOKIAJ0YHBIA MaTrepual B OyKcax MpPU PEMOHTE BaroHOB H
JIOKOMOTHBOB. 3HA4Y€HHE aMUHOKAMpPOHOBOW M aMHHOMHAHTOBON KHUCIOT s OOBEKTOB
JKEJIE3HOJOPOXKHOTO TpaHcmopTa. buocuHTe3 OenkoB. XWUMHYECKHE BOJIOKHA H  HX
MPUMEHEHHE Ha JKEJIe3HOI0POKHOM TPaHCIIOpTE.

OK 01 OK 02
OK 04
IK 2.1

Tema 4.3 WNnentudukarus
OpPTaHHYECKUX BEIIECTB, X
3HaYeHUE U MpPUMEHEHUE B OBITOBOU
W TPOM3BOJICTBEHHOU JESATEIHLHOCTH
YyeJI0BEKA

4.3.1 JlabopaTopHoe 3ansTue (padora) NeS "CpoiicTBa yrineBojoB"

Copaepxxanue y4eOHOro MaTepuasa

IIpuMeHeHnenpeccOBaHHON IPEBECHUHBI I BKJIAJBIIIECH MOAIIUIIHUKOB, BTYJIOK, OIIOPHBIX
IUIUT, W3TOTOBJICHMS INECTEPEH ITOABUIKHOIO COCTaBa >KEJIE3HOIOPOKHOTO TPAHCIIOPTA.
YTIeBoibl M UX POJIb B )KUBOU IpUpoe. Pa3BuTHe caxapHoil NpOMBIILIEHHOCTH B Poccun.

OK 01 OK 02
OK 04
IIK 2.1
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4.3.2 Ponp XxuMuM B OO0ECIEUCHHWU HKOJOTHYECKOW, HHEPreTHYeCKO | MHUIIeBON OK 01 OK 02
0e30MacHOCTH IK 2.1
Conep:kanue y4eOHOT0 MaTepuaJia 2
Ponp opranuyeckoil XMMUU B pPELUICHUHM MPOOJIEM 3HEPreTHYecKod Oe30MacHOCTH, B
pa3BUTUM MEAMLMHBI, CO3JaHUM HOBBIX MAaTEpUaJOB, HOBBIX HCTOYHUKOB JHEPIUU
(anmpTEpHAaTUBHBIE MCTOYHUKM 3Hepruu). OnacHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KJIACCOB  (YIJIEBOAOPOABI, CHHPTHI, (HEHOJIHI,
XJIOPOPraHUYEeCKUE IPOU3BOJHBIC, aJbACTUABI U JIp.), CMBICI IIOKa3aTels MpeAesbHO
JIOIIyCTUMOM KOHIIEHTpauuu. Yes0BeK B MuUpe BellecTB M MaTepualoB. XUMHUA U
3/l0pOBbe YesIoBeKa

Pa3nes S. Kunernueckue 1 TepMOXMMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHX PeaKIui 2/0

Tema 5.1 Ckopoctp xummyeckux | S5.1.1 TIpakTuyeckoe 3ansaTHe Nel2Pemienue SKCepUMEHTANBHBIX 3aJad IO TEME: 2

peakuuii. XMMHUYECKOE paBHOBECHE "CKOpOCTh XUMUYECKUX pPEAKIUNA. XMMUYECKOE paBHOBecue" OK 01 OK 02
Coaep:xanue yueOHOro MaTepuaJia IK 2.1
BydepHbie pacTBOpHI B TEXHOJOTHUECKUX Mpoleccax (IpH 3JIEKTPOXUMUYECKOM HAaHECEHUHU
3allUTHBIX MOKPBITUH, B IPOU3BOJICTBE KpacUTENEH)

Pa3znen 6. PacTBopbl 2/0

Tema 6.1 Ilonsarue o pacTBopax 6.1.1 TIpakTuueckoe 3anaTHe Nel3PemieHme OSKCIIEpUMEHTANBHBIX 3a/Ja4 IO TEME: 2
"PacTBOpBI, HCIIOIB3yEMbIE B OBITOBOM 1 MPOU3BOJICTBEHHOM NEATEILHOCTH YeaoBeKa" OK 01 OK 02
Conep:xanue yueOHOro MaTepuaJia K 2.1
IlepeBo3ka pa3IMYHBIX JKUIKOCTEW IO JKEIE3HOW Jopore. PacTBOpbI, HCIONb3yeMbIE B '
OBITOBOW, IPOU3BOJICTBEHHOW JIEATENBHOCTH YeJOBeKa. PacTBOphl, MpUMEHsEMble B
JKEJIE3HOAOPOKHOM XO35UCTBE

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM /1eSITeIbHOCTH YeJI0BeKa 4/2

Tema 7.1 Xumus B Obity u | 7.1.1 HoBeilmne qoCTHXEHUS XUMUUECKOM HAYKU U XUMHUYECKOW TEXHOJIOTHH OK 01 OK 02

MIPOU3BOJICTBEHHOW  JEATEIbHOCTU OK 07

YeJloBeKa IIK 2.1
Conep:xxanue yueOHOro MaTepuaJia 2

Hogselimme nOCTHMKEHHMST XMMHAYECKOM HAYKM M XMMUYECKOW TEXHOJOruu. Poip xumuu B
oOecrieueHNH HKOJIOTMYECKOW, DHEPreTUYeCKOW U TMHIIEBOM Oe30MacHOCTH, Pa3BUTHH
menuimHbl.  [louck u aHanmu3 wuHGOpMAIMM O TMPUMEHEHHWH XUMHUYECKHX BEIISCTB H




2 3 4
TEXHOJOTUH C y4eToM Oyaymied npodecCHOHAIBHOW NEeATeIbHOCTH MO TeMaM: BaKHEUIIMe
CTPOMTEIIbHBIE MaTepuaibl, KOHCTPYKLUHOHHbIE MAaTepUalbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuanbl A AIEKTPOHUKH, IPHUMEHSEMBIE B JKEJIE3HOAOPOXKHOM XO3siicTBe(HaydHas U
y4eOHO-Hay4Hasl JIUTEpaTypa, CpelIcTBa MaccoBoi nHdopmaru, cetb HTepHeT)
CamocrosiTeibHasi padota ody4yarommuxcs Nel0 2
CocraBrieHre ypaBHEHUI XUMUYECKUX PEAKLUM ¢ yJacTHEeM MPOCTBIX U CIOKHBIX OpPraHUYeCKUX
BEILIECTB: TPEIEIbHBIX U HEINPEAEIbHbIX YIJIEBOJOPOAOB, ApOMAaTUYECKUX YIJIEBOJOPOJIOB,
KHUCJIOPOJICOIEPKAILMX U UX IIPOUXBOAHBIX.
7.1.2 Tlpome:kyTouHasi aTTecTAIMS MO JUcHUIMHe./ {1 dhepeHupoBaHHbIi 3a4eT 2 OK 01 OK 02
OK 07
IK 2.1
Hmoz |l cemecmpa: MakcumanbHas ydyeOHast Harpy3Kka (BCero) 42
O0s3aTenbHas ayIMTOpHAs yueOHas Harpyska (Bcero) 36
NPAaKTUYECKUE 3aHATHS 14
nabopaTtopHble 3aHATHS (PaOOTHI) 6
caMmocCTosTeNbHas paboTa 6
mudepeHIMpOBaHHBIN 3a4eT )
Hroro: MakcumanbHast yueOHasi Harpy3ka (BCero) 72
OOGsi3arenpHast ayUTOpHas yueOHast Harpy3ka (Bcero) 61
IIPAKTHYECKUE 3aHATUS 26
nabopaTopHble 3aHATHS (PabOTHI) 10
caMOCToOsITelIbHas paboTa 11
KOHTpOJIbHast paboTa 1

Umoeosas ammecmayus 6 hopme nudphepeHIIMpOBaHHOTO 3a4eTa




3. YCJIOBUA PEAJIMBALINU ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA

3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO
Y4eOHbI MpeIMeT pean3yercs B 1JabopaTopusi XUMHUH U OUOJIOTUN

O6opynoBanue y4eOHOT0O KaOHETa:

— TI0CAJ0YHbIE MECTA MO KOJIWYECTBY 00YUaIOIINXCS;

— pabouee MeCTO MpenojaBarTes;

— METOAMYECKHE MAaTepUaJIbl 110 NPEIMETY.

Texnuueckue cpeacrBa oOyueHHs] pabodyero MecTa MNpernoiaBaTeNs: KOMIIBIOTEPHOE
000pyI0BaHUE, COOTBETCTBYIONIEE COBPEMEHHBIM TPEOOBAaHMIM O€30MaCHOCTH M HAIEKHOCTH,
IpeaycMaTpUBaloIlee BO3MOKHOCTh MHOTO(YHKIMOHAIBHOTO HCIOJIB30BaHUS KaOMHETa C
LENBI0 HW3YyY4eHHUs Y4eOHOro mpeaMera, MyJIbTHMEAMiHOEe o00opynoBaHue (MPOEKTOp U
IPOEKIMOHHBIN 3KpaH WM HHTEpaKTHUBHAsI JOCKA), JOKaJIbHAasA CETh C BBIXOZOM B Internet.

HanmeHnoBanue crenuanbHOTO TOMENICHHs: y4yeOHas ayauTopus s HpPOBEACHUS
IPAaKTUYECKUX 3aHATUH, TIPYNIOBBIX KOHCYJIbTALUMH, WHAMBUIYAIbHBIX KOHCYJIbTALUM,
TEKYIIETO KOHTPOJNS, MPOMEKYTOUHOW AaTTeCTallid, OCHAIICHHAas O0OpyJOBaHHEM H
TEXHUYECKHMHU CpeJICTBAaMM OOYy4YeHMs, a TaKKe YUTAJIbHBIA 3aj], IIOMEIlEeHUe JJis
caMOCTOSTeNIbHOM paboThl, ¢ jgoctynoM kK cetu «HutepHer» u DUOC. OcHalEHHOCTS:
KOMIUIEKT yueOHOW Mmebenu, HOYTOYK, HPOEKIMOHHOE O0OpynoBaHUE (MYIbTUMEIUIHBIN
IPOEKTOP U IKpaH).

Hepe'{eﬂb JHUIEH3MOHHOT0 M CBO0OJHO PacipoCcrpansieMoro IMnmporpaMmMmHoOro

odecrneyeHus:
Cucremnoe u npukaagsoe 110

3‘;'; HaumenoBanue No muneH3un
1 [Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |MicrosoftOpenLicense 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |MicrosoftOpenLicense 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL MicrosoftOpenLicense 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL MicrosoftOpenLicense 65785999
6 |Microsoft Windows 10 MicrosoftOpenLicense 65785999
11 |ABBY FineReader 11 Kopobounas (pa3ubrii Ne Ha
K01 KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-¢punstp SKYDNS 10-05109
IIporpammuoe o6ecnieuenue no GNU General Public License (cBo6oaHo
PacnpocTpaHsieMoe)
Ne [lepeuenn
1 | OpenOffice
2 | Moit O¢uc
3 | Gimp

IIpu wm3ydyenum ydeOHOro mnpeaMera B (QopMaTe INIEKTPOHHOIO OOy4YeHHs C

ucnojb3oBanuem 10T
[Mporpammer muist BuneokoHdepenimii: ZoomCloudMeetings, Suxexc Tenemocr.

DOnexTponHas wiardgopma Moodle.

3.2. UupopMmannoHHoe obecnedeHne peajn3alui NPorpaMMbl

Ilepeyenb pexoOMeHAyeMbIX Y4eOHBIX W3JIAHUH, JAONOJHUTEIbHON JINTEPATYPbl
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0UOJINOTEYHOT0 hoHAA:
3.2.1.0CcHOBHBIC HCTOYHUKH:



1. An¢unorenoa M.B. Xumusi: y4eOHMK M TPAKTUKYyM IS CPEeIHEro Mpo(hecCHOHAIBLHOTO
obpazoBanust / U.B. Audunorenora, A.B. babkos, B.A. TlonkoB.- 2-e u3z., UCp. U JIOM. —
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.
3.2.2.JlonoIHUTEIbHbIE HCTOYHUKH:

1. T'ycera, E.B. Xumus misa CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, J[.W. Kynukosa;
Kazan. Ham. uccnen. texnon. yu-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata obopamenus: 14.03.2025) / - Peskum moctyma: 1uis aBTOPH3. MOJIb30BaTENIEH.
2. YepnukoBa H.}O. Xumus B JOCTYIHOM H3JIOKEHUU: ydyeOHoe mocobme mnsi crmo / H.IO.
YepHukona.- 2-¢ usl., crep.- Cankr-Iletepoypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcr: omextponssii // Jlawb: snekTpoHo-OmOmmoreunass cucrema. - URL:
https://e.lanbook.com/book/195532 (mara obOpamienus: 14.03.2053) / - Pexum gocrtyma: uis
aBTOPU3. II0JIb30BATEIICH.

3.2.3 UnTepHeT — pecypcesbl:
1. HayuHo-nomynsipHbIil MPOEKT «DJIEeMEeHThI OONBbIION HaykH « ((pu3HuKa, XMMHs, MaTeMaTHKa,
aCTpPOHOMHS, HAayKa O JKW3HHU, Hayka o 3emie). HOBOCTH HayKW, KHHUTH, HAYYHO-TIOMYJISIPHBIC
cTaThby, JEKIUH, >HIMKIonenuu. https://postnauka.ru/themes/chemistry - nexmuu mo XxumMuu Ha
caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyma: CBOOOIHBII.
2. CaiiT Hay4yHO-TIONYJSIPHOTO KypHaima «Xumust ¥ 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIA: CBOOOIHBIH.
3. CaiitT 0 XWMHHU: KJIacCHYEeCKHE YYEOHUKH, CHPABOYHUKH, OSHIUKIONECIUHU, TTOUCK
OpPraHMYECKUX M HEOPraHMYECKUX PEaKIMil, COCTaBJICHHE ypaBHEHHH peakuuid. https:// www.
xumuk.ru/ Pesxum roctymna: cBOOOHBIIA.
4 ITnaropma Zoom Jyisi IPOBEJCHUS OHJIAWH-3aHATUI U BUACO-KOH(DEpEHIUii. [DIeKTPOHHBIN
pecypce]. Pexxum nocryma: https://zoom.us/.
5. DnektpoHHas wuH(pOpPMAIMOHHO-OOpa3oBaTenbHas cpeda Ha iatgopme Moodle.
[DnexkrponHslii pecypc]. Pexxum noctyna: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAUMBIM KOMILIEKTOM JIMIEH3HOHHOTO
NMPOrpaMMHOI0 od0ecredeHunst


https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUMSA YYEBHOI'OIIPEJMETA

KoHTpons u oOIEHKa pe3ylbTaTOB OCBOCHHs 00I1e00pa30BaTENILHOTO MpPEaMeTa
pacKpbIBalOTCA Yepe3 AUCLHUILTHHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHKUE OOIINX
KOMITETEHIIMI 10 pa3/ieiiaM U TeMaM COJIepKaHusl yueOHOTro Marepuania.

[Ipomexyrounas atrectanus B popme nuddepeHupoBaHHOro 3a4eTa.

Oo0mme u mpogeccnoHaIbHBIE
KOMIeTeHIMH

Paznen/Tema

THI OLIEeHOYHBIX
MeponpHUATHIH

OK.01

IIK2.1

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN onpoc;

- 3amaun  Ha COCTaBJICHUE
XUMHUYECKUX HOpMYIT;

- 3ajaHusg Ha MCIOJIb30BaHUS
XUMHUYECKON CHMBOJHUKUA U
HAa3BAHUM  COCAUMHEHUN IO
HOMEHKJIaType
MEXyHApOAHOTO coro3a
TEOPETUUECKON U MPUKIIATHON
XUMUU U TPUBHUAIBHBIX
HA3BaHWM IS  COCTaBIICHUS
XUMHYECKUX POPMYIT;

- 3aciaymmBaHuEe COOOIICHUIA
Y OIICHKA WX TIOJITOTOBKH;

- PesynpTaT  BBINONHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX PaboT;

- PesynpraT  BBINOTHEHUS
MPAKTUYECKON paboThI;
-IIpakTUKO-OpUEHTUPOBAHHEIE
3aaHus,

- Iloxbop,
npeoOpa3oBaHue
uH(popManuu

aHau3 M|
yueOHOU

OK.02

K 2.1

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN OmIpoc

- 3acinymuBaHue COOOIIECHUMN
U OIICHKA UX IMOJITOTOBKH;

- 3a7aHusa Ha MCIIOJIL30BaHUS
XUMHYECKOH CHMBOJHKH H
Ha3BaHWM COEAWHCHWUM  TIO
HOMEHKJIaType
MEKTYHApOIHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHU u TPUBHUAIIBHBIX
Ha3BaHWH JId COCTaBJICHUS
XUMUYECKHX (HOpMYIT;

- Pe3ynpTaT  BBINOIHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynpTaT  BBIIOTHEHUS
MPAKTUYECKON pabOTHI;
-IIpakTHKO-OpUEHTUPOBAHHEIE
3aJIaHus;

- Ilogbop, aHAIN3 |




nmpeoOpa3oBaHue yueOHOU
nHpopmauu

OK.04

K 2.1

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN 01poC

- 3acinymuBaHue COOOIICHUM
U OIICHKA WX MOJITOTOBKH;

- 3azaHusl Ha MCIOJIb30BAHUS
XMMHYECKOM CHMBOJMKH U
Ha3BaHUM COECOUHEHUU IIO
HOMEHKJIaType
MEX1YHApOJIHOTO cor3a
TEOPETUYECKOU U IIPUKIIATHON
XUMHM W TPUBHUAJIBHBIX
Ha3BaHUU JJI1  COCTaBJICHUS
XUMHUYECKUX POpMYI;

- PesynpraT  BBINOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpTaT  BBINONHEHUS
MPaKTUYECKON pabOTHI;

- PesynpTaT  BBINONHEHUS
nabopaTopHOM pabOTHI,
-IIpakTHKO-OpHUEHTHPOBAHHbBIC
3a/1aHus;

- ITon6op, aHaAIN3 u
npeoOpa3oBaHue yaeOHOU
uHpopmauu

OK.07

K 2.1

P7: Tema 7.1

-IIpakTHKO-OpHUEHTHPOBAHHBIC
3a/laHus;

- Iloxbop, aHaAIN3 |
npeoOpa3oBaHue yueOHOU
nH(popMaluy,




S HEPEYEHB UCIIOJIB3YEMbBIX METOJOB OBYUYEHMU A

5.1 TlaccuBHbIE: ONpOC, PENPOAYKTHBHBIC YHPAXHEHUS IO 3aKPEIUICHHI0O U OTpaboTKe
M3Y4YEHHOT0 MaTepualia

5.2 AKXTUBHBIE W WHTEPAaKTHUBHBIC: 3BPUCTHUYECKHE Oeceibl, AMCKYCCHM, KpPYIJBIH CTOJ,
MIPE3EHTAalNs], BAKTOPHHA, KBECT.



