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1 OBILASI XAPAKTEPUCTUKA PABOYEI IPOTPAMMBI YUEBHOT'O ITPEJMETA
OVY/I.12 XUMUS

1.1 O6sacTh npuMeHeHHUs1 padoyeiil MPorpaMmbl

Oo6meoOpaszoBatenbHblii  yueOHbIM mpenMer OVYIL12 Xumwmst sBiseTrcst 00s3aTENBHON YacThIO
0011e00pa3oBaTebHOTO KA 00pa3oBaTeibHOW TporpamMmbl B cootBeTcTBUH ¢ DPI'OC CIIO mo
cneuuanbHoctu 23.02.01 Opranu3zanus NepeBo30K U yIpaBiIeHUE Ha TpaHCcopTe (110 BUaaM) (YTBEpKIEH
npukazoM MunnpocsenieHuss Poccun ot 20.03.2024 Nel76). PaGouas mporpamma OVIL12 Xumus
paspaborana B coorBerctBUM ¢ ®I'OC COO (B nmeicTBYyIOIICH pemakiUM) U C Y4eTOM IMPHUMEPHOMH
paboueil mporpamMmbl  0011€00pPA30BATENBHON AUCHUIUIMHBL «XUMHUS» i1 NPOPECCHOHANBHBIX
obpasoBatenbHbIX oprannzanuii MPTIO (yrBepxaena mporokoiaoM Ne6/2025 ot «18» anpens 2025 1.).

[Tpu peanuzanuu pabodeld mporpaMmbl MOTYT HCHOJIB30BATHCS pPA3NUYHbIE 00pa3zoBaTelIbHbBIE
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE, JIEKTPOHHOE O0yUEHHE.

Pabouas mporpamma yuebHoro mnpeamera OVYILI2 Xumus MoxkeT OBITh HCIIOJNb30BaHa B
npoecCHOHATLHOM TOJTOTOBKE, IMEPEIOArOTOBKE W  TIOBBIIICHUH KBaTH(PUKAUU pabodux II0
npodeccusam:

15894 OnepaTop nmocTa HEHTpATU3ALHH;

18401 Curnanucr;

17244 TlpuemocaaTuuk rpy3a u 6araxa;

25337 Omnepatop no 00paboTKe NepPeBO30UYHBIX JOKYMEHTOB;

18726 CocraBuTeh II0C310B;

16033 OnepaTop COPTUPOBOYHOM TOPKH;

25354 OnepaTop npu ASKYPHOM IO CTAHIIUHU.

1.2 Mecto yueOHoii 1ucuunauHbl (nmpeamera) B crpykrype OIIOII-ITIICC3:

B yueOnpix mmanax OIIOII-IIIICC3 yue6Hblit nmpeamer OVYIL.0S I'eorpadus BXoauT B cocTaB
o0IIMX y4yeOHBIX IUCLUIUIMH (MPEeAMETOB), POPMHUPYEMBIX M3 00S3aTENbHBIX MPEIMETHBIX 00JacTel
@I'OC cpennero obmero odpasosanus, A cneruanbHocTe CIIO. C yuérom mpoduiis ocBauBaeMoit
CHEIMaIbHOCTH TaHHBIN yU4eOHBIN MpeaMeT peain3yercs Ha 1 Kypce.

1.3 Mecro yueonoro npeamera B crpykrype OIIOII-IIIICC3:

OOmieoOpazoBarenbhblii - yaeOHbd npeaqmer OVYIL12 Xumust w3ydaercs Ha 0a3oBOM  YpPOBHE B
00111e00pa30BaTENbHOM LIMKIIE Y4eOHOro IIaHa OCHOBHOM NPOo(hecCHOHATIbHON 00pa30BaTeIbHON MPOrpaMMbl
cneuuanbHocTh 23.02.01 Opranusanus nepeBo30K 1 YIpaBlieHHEe Ha TpaHCIopTe (110 BUJIaM).

Tpynoemkocts yueoHoro npeamera OVYII.12 Xumust Ha 6a30BOM YpOBHE COCTABIISIET 72 4aca, U3 KOTOPBIX
64 yaca — 0az0BbII MOmyah (6 pa3menoB) W 8 YacoB — MpUKIaaHOW Moaydb (1 pasmen), BKIFOYAIOIIHA
MPAKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHON Mpo(ecCuul UK CHeHaIbHOCTH.

[TpuknagHoit Momynb BKIrOUaeT oauH pazmen. Pasmen 7 «Xumust B OBITY W TIPOU3BOACTBEHHOM
JeSITeTbHOCTH YeNIOBEKa» pealu3yeTcs JUIs YKPYIMHEHHBIX TPyl crnenuansHocTel / mpodeccuii: 23.00.00
HAa MaTepuayie, CBS3aHHOTO C HKOJOTMYEeCKOW O€30MacHOCThI0 M OIEHKOW TOCTE/CTBUI OBITOBOM U
MPOU3BOJICTBEHHOM JETENTBHOCTH, 110 OTPACIISIM Oyay1Iel MpoheCCHOHATBHON AESITENFHOCTH O0yJarOIIIXCS.

1.3 IInanupyemMble pe3yJbTaTbl OCBOCHHS y4eOHOI0 IpeaMeTa:

1.3.1 Ileab yueOHOIro npeamera:

@DopMUpOBaHUE y CTYAEHTOB MPEICTABIEHUS] O XMMHMYECKOW COCTaBJLSIIOLICH €CTECTBEHHOHAYYHOM
KapTUHBl MMpa KaK OCHOBBI IIPUHATHUS PEIICHWH B JKU3HEHHBIX U IPOU3BOJCTBEHHBIX CUTYaLHsX,
OTBETCTBEHHOI'O MIOBEACHNS B IPUPOIHOM CpEIE.

3agaum npeamera:

1) chopmupoBaTh MOHUMaHNE 3aKOHOMEPHOCTEN MPOTEKAHHUS XUMUYECKUX TPOLIECCOB U SIBJICHUI B



OKpYXKAaloIlleH Cpene, LENOCTHOM Hay4yHOM KapTWHbl MHpPA, B3aUMOCBS3M U B3aMMO3aBUCHMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBJIATH (DOPMYIJIBI HEOPraHMYECKUX M OPTaHWYECKUX BEIIECTB, YpaBHEHHS
XUMHYECKHX PEAKIHI, OOBSICHATD UX CMBICII, THTEPIPETUPOBATh PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM IPOBEACHUS NPOCTEHUIIMX XUMHUYECKHUX OKCIIEPUMEHTAIBHBIX
UCCIIE/IOBAaHUN C COOJIIOZICHWEM TMpaBUi 0E30IacHOro OOpalleHus C BELIECTBAaMU U JIAOOPATOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJB30BaTh MHGOPMALMIO XUMHYECKOTO XapakTepa W3 pa3IMYHBIX
HUCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH IOCIEACTBUSI CBOCH JEATENPHOCTH W XUMUYECKHX
IIPUPOHBIX, OBITOBBIX U ITPOM3BO/ICTBEHHBIX IIPOLIECCOB;

6) cdopmHupoBaTh MOHMMAHHUE 3HAYUMOCTH JOCTMXKEHUN XHUMHMYECKOW HAyKH M TEXHOJOTWM JUis
Pa3BHUTHS COLMAILHON U IPOM3BOJICTBEHHOM cep.

1.3.2 B pe3yabTare 0CBOCHHUS Y4eOHOT0 NpeaMeTa 00y4aromUics 10/KeH

yMeThb:

- Ha3bIBaTh U3YUYEHHBIE BEILIECTBA 10 «TPUBUATBHON» MU MEXIYHAPOIHON HOMEHKIIATYpPE;

- OIPENIENATh: BAJIGHTHOCTh U CTENIEHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOU CBSI3U
B COCIMHEHHUSX, 3aps] HOHA, XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPraHMYECKUX COCIUHEHUM,
OKHUCJIUTEIb U BOCCTAHOBUTEJb, IPHUHAJUIEKHOCTh BEIIECTB K Pa3IMYHBIM KJlaccaM OpraHU4ecKuX
COCTMHEHHI;

- XapaKTepU30BaTh: 3JIEMEHTHl MaJlbIX IEPUOIOB MO MX NoJjokeHuto B llepuonnueckoil cucreme
J.M. MenneneeBa; oOmuMe XUMHUYECKHE CBONCTBAa META/NIOB, HEMETAJJIOB, OCHOBHBIX KJIAacCOB
HEOPraHMYECKUX M OpPraHMYECKHUX COEAMHEHUN; CTPOEHHWE M XMMHMUYECKHE CBOWMCTBA H3YYEHHBIX
OpPraHUYECKUX COETUHECHMIA;

- OOBACHATH: 3aBUCHUMOCTh CBOWCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; MPUPOLY XMMHUECKON
CBSI3W (MOHHOM, KOBQJIEHTHOH, METAJUIMYECKOH), 3aBUCHUMOCTb CKOPOCTH XWMHYECKOM peakuuud |
MOJIOXKEHUS XMMHUYECKOI0 PABHOBECHUS OT Pa3IMUHbIX (PaKTOPOB;

- BBINOJHATH XMUMHUYECKUH DKCIEPUMEHT IO PACIO3HABAHUIO BAXKHEHIINX HEOPraHUYECKHX M
OpPraHUYECKUX BEILECTB;

- TIPOBOAUTH CAMOCTOSTENIbHBIA MOMCK XUMHUYECKOW MH(OPMAIMK C UCHOIb30BAHUEM PA3THUUHBIX
HMCTOYHUKOB (HAay4yHO-TIONMYJSPHBIX W3/JaHUN, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB IHTepHeTa);
UCMOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOIMHU A1 00pabOTKH U Mepeaud XUMUYECKOH nHpopmanuu u ee
MIPEJICTaBICHMS B pa3IMYHbIX (pOpMax; NCIOIB30BaTh NPUOOPETEHHBIEC 3HAHUS U YMEHHUS B IPAKTUYECKON
JeSITeIbHOCTH M TOBCEJHEBHOM KU3HHU JUIA: - OOBSCHEHUS XMUMMUYECKHX SBICHUH, MPOUCXOIAIUX B
npuposae, ObITY M Ha TPOMU3BOJACTBE; - ONPEICNIEHUS BO3MOKHOCTH NPOTEKAHUS XUMHUYECKHX
IIPEBPALICHUN B PA3JIMYHBIX YCIOBHUAX U OLIEHKH UX IOCJIEICTBU;

- DKOJIOTMYECKHU TPAaMOTHOTO MOBEICHHS B OKPYXKAIOILIEH CpEAE;

- OLECHKU BIMSHHUS XHMUYECKOTO 3arpsi3HEHUs OKpYXKaloIleW cpelbl Ha OpraHu3M 4YeJOBEKa U
JpyTye KUBbIE OpraHU3MBI;

- Oes3omacHOro oOpalieHuss ¢ TOPIOYUMH UM TOKCHYHBIMH BEIIECTBAMH, J1a0OpAaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBJICHHUS PACTBOPOB 33/1aHHON KOHIIEHTPAIMH B OBITY M Ha IPOU3BOJICTBE;

- KPUTHYECKOM OIIEHKM JOCTOBEPHOCTH XMMHUYECKOM HHGOpMaluu, MOCTyMamolled M3 pa3HbIX
HUCTOYHUKOB;

- IOHUMAaTh B3aUMOCBSI3b YUEOHOW NUCIUIUIMHBI ¢ 0COOEHHOCTIMH npodeccuu mpodhecCHOHATHHOU
NS TeIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 110 JAaHHON Y4eOHOH TUCIUILTNHE.

3HATh:

- BAXKHEHIIME XUMHYECKHE IIOHATHS: BEIECTBO, XUMHYECKMM JJIEMEHT, aTOM, MOJEKYJa,
OTHOCHUTENIbHbIE aTOMHasi W MOJIEKYJISIpHAs MacChl, MOH, aJUIOTPONMs, H30TOIBI, XMMHYECKasl CBS3b,
3JIEKTPOOTPHUILIATENBHOCTD, BAJIGHTHOCTD, CTETIIEHb OKUCIIECHHSI, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00beM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PAaCTBOPBI, JIEKTPOIUT U HEDJIEKTPOJIUT,
ANEKTPOJINTUYECKAsT JUCCOLMAIUS, OKHUCINUTEIb M BOCCTAHOBUTENb, OKHCIEHHUE U BOCCTAHOBJICHME,



TEIIOBOH 3(PQEKT peaknuu, CKOPOCTb XHUMHUYECKOM peakIuH, KaTaliu3, XUMHUYECKOe paBHOBECHE,

YTIEpOAHBIN CKeneT, G yHKIMOHANbHAS TPYIINa, H30MepHsl, TOMOJIOTHUS;

- OCHOBHBIC 3aKOHBI XMMUU: COXPAHCHHA MACChI BCIICCTB, ITIOCTOSAHCTBA COCTAaBa, HepI/IOIII/I‘-IGCKI/Iﬁ

3aKOH,

- OCHOBHBIE TEOPUM XUMHUHU: XUMHUUYECKOU CBSI3U, IICKTPOJUTUUYECKON AUCCOLMAIIUMU, CTPOCHUS
OpPraHUYECKUX COCTMHCHHIM;
- BOKHEUIIIME BEIIECTBA U MAaTEPHUAJIbl: OCHOBHBIE METAJUIbI M CILJIABbI; CEpHAasi, COJIsiHAsA, a30THAs U
YKCYCHasi KHCJIOTBI, IIEJIOYH, aMMHAK, MUHEPAJIbHbIE YAOOpPEHUS, METaH, ATWJICH, alleTUJICH, OCH30,
3TaHOJ, JKUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KJIeTdyaTKa, OeIKU, UICKYCCTBCHHBIE 1 CHHTETUICCKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.

1.3.3 Ilnanupyembie pe3yJbTAaThl 0OCBOEHHSI Y4eOHOI0 MpeaMeTra:
Ocoboe 3HaueHne yueOHblil npeamer nmeet npu popmupoBanuu 1 pazsutiun OK u I1K:

OO6ume Ilnannpyemble pe3yjbTaThbl 00yUeHUs!
KOMIeTeHIHH O6mue’ JlucuummHapHele’
OK 01. B yacT TPpY10BOI0 BOCIIMTAHMSA: - BJIAJETH CHUCTEMO
Bri6upats cioco6sr | - TOTOBHOCTh K TpPyAYy, OCO3HAaHWE | XUMUYECKHX 3HAHUH, KOTOpas
penieHus 3ana4y IIEHHOCTH MAacTepPCTBa, TPYI0IIO0HE; BKJIFOYAET: OCHOBOIIOJIAral0IIINe

npodeccHoHATEHOM
JeSATEIIBHOCTH
MMPUMCECHUTCIIBHO

K pa3jIn4HbIM
KOHTCKCTaM

- TOTOBHOCTh K aKTHBHOM ACATCIIbHOCTHU

TEXHOJIOTHYCCKOM Hu COLTMAITbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTD
WHUILIMUPOBATh, TUIAaHUPOBATH u
CaMOCTOSTEIIHLHO BBIIIOJIHATH TaKylo
JIeSITEILHOCTD;

- HHTEPEC K pa3MuHbIM  cdepam

npo¢ecCHOHATILHOMN 1EATEIbHOCTH,
Oniagenne yHHBEPCATBHBIMHM Y4eOHBIMHU
MO3HABATEJILHBIMH JeHiCTBUAMU:

MOHATUS (XUMHUYECKUH 3JIEMEHT,

aToM, OJJIGKTPOHHAs 000JI0YKa
aroma, S-, p-, d-dIEKTPOHHBIC
opourtanm aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTD,

JIEKTPOOTPULIATENILHOCTD,
CTEIIEHb OKHUCIICHUS, XUMUYECKas
CBf3b, MOJIb, MOIISIpHas Macca,
MOJISIpHBIA  00bEM, YIIIEpOHBIHI
cKeJseT, (PyHKIMOHANIbHAS TPYIIIa,

a) 6a30BbIe JOTHYeCKHe AeHCTBUS: pajuKai, W30MepHs, H30MEpBbI,
- CaMOCTOSATENILHO  (POPMYIHPOBATH U | TOMOJIOTUYECKHH PSifl, TOMOJIOTH,
aKTyaJIM3UPOBaTh MPOOJIEMY, PacCMaTPUBATh | YIIEBOJOPOJBI,  KHCIOPOA- H
€€ BCECTOPOHHE; a30TcoJiepKalie  COCAWHEHHS,
- YCTaHaBJIMBaTh CYLIECTBEHHBIN NPU3HAK WIN OMOJIOTMYECKH AKTUBHBIC
OCHOBAHMS [T CPaBHEHWS, Kiaccu(uKaruu u | BEUIECTBa  (YIVICBObI, JKUPBI,
00OOIICHHS; Oenku), MOHOMEp, TOJHMeEp,
- ONpEAeNsATh LENM AeITEIbHOCTH, 3afaBarh | CTPYKTYPHOC 3BCHO,
IapaMeTpbl U KPUTEPUH UX JOCTHKEHMUS, BBEICOKOMOJICKYJIAPHEBIC
- BBIABJIATH 3aKOHOMEPHOCTH M IPOTHBOpeuns | COCAMHCHHA,  KPUCTAIINICCKAs
B pacCMaTpPHBAEMBbIX SBICHHSIX; PCIICTKE,  THIBI  XHMHYCCKHX
- BHOCUTb  KOPPEKTHBBI B  JEATEILHOCTH, | PCAKIHAH (oxmCIHTENIbHO-
OLIEHMBATh COOTBETCTBHE PE3YNILTATOB Iesm, | BOCCTAHOBUTEIBHBIC, — 9K30- 1
OILIEHMBATh PUCKH ITOCIIECTBHH JieaTeabHocTy; | JHAOTCPMUHICCKUC, peaKIum
- pasBUBaTb KpeaTWBHOE MblIUIeHWe rpu | AOHHOTO  OOMeHa),  pacTsop,
PELIECHUH KU3HEHHBIX MTPOOJIEM SJICKTPOJIHTRL,  HESJICKTPOJIATEI,
0) 6a30BbIe HCCIEI0BATEILCKHE eHCTBHS: SJICKTPOMTHHCCKAs
. BITAZICT HABBIKAMI yueHo- | AMCCOLHAII, OKHUCITUTEITh,
HCCIIeIOBATETHCKOM " npoekTHoif | BOCCTAHOBUTEIID, CKOpPOCTh
NEATENLHOCTH,  HaBbIKaMu  paspernenus | XAMUICCKON peakium,
XUMHAYECKOE paBHOBECHE),

VYka3bIBatoTCs JTUUHOCTHBIE U MeTanpeaMeTHsle pe3ynbTaTel U3 OI'OC COO (B mocneaneit penakuuu ot 12.08.2022) B
oTryarojbHoN Gopme, popMupyemble 00111e00pa30BaTENbHOM JUCIUIITMHON
3 NucummuMHapHble (MPEIMETHBIE) PE3YJIbTATH YKa3hIBAKOTCA B COOTBETCTBHMH C MX NOJHBIM nepeunem Bo ®I'OC COO (B
nocnenHei pegakuuu ot 12.08.2022)




npo0Iem;
- BBIIBJISTH IPUYUHHO-CJIEICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a[auy, BbIABUTATh TUTIOTE3Y
€e  peIlCHUs, HAXOOUThb AapryMeHThl Ui
JIOKa3aTeIbCTBA CBOMX YTBEPKIEHUH, 3a7aBaTh
rapaMeTpsl U KPUTEPUU PELICHHUS;
- aQHAJIM3MPOBaTh  MOJYYEHHBIE B  XOJE
pelleHusl 3aJaudl  Pe3yJbTaThl, KPUTHUECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
MIPOTrHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHUSX;
- YMETb NIEPEHOCUTH 3HAHHS B TIO3HABATEIIbHYIO
u MPAKTUIECKYIO obnactu
KHU3HENIESITEIbHOCTH;
- yYMETh MHTETPUPOBATHh 3HAHUS M3 Pa3HBIX
MpeAMETHBIX 00J1acTeH;
- BBIIBATATh ~ HOBBIE  WJEW,  Mpeyararh
OPUTHHAIIBHBIE ITOIXO0/IbI M PEILICHHS,;
- CIOCOOHOCTh WX WCIOJNB30BaHHUSA B
ITO3HABATEIbHOU Y COLIMAIBHOM ITPAKTHKE

TEOPUH U (Teopust
XHUMUYECKOTrO CTpOCHHS
opraHvuyeckux Bemects  A.M.
bytneposa, TEeOpHUst
AIIEKTPOITUTUYECKON
JUCCOIMALINY, TIePUOJUECKHUMA
3akoH /.M. MenzaeneeBa, 3aKoH
COXpaHEeHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH  SI3bIK  XHMUH,
daxTonoruyeckue - CBEEHUSA O
CBOWCTBAX, COCTABE, ITOJIyYCHUH U
6e3omacHOM WCIIOJIL30BAHUH
BOXHEUIIINX HEOPraHUYECKUX U
OpraHWYEeCKUX BEIIECTB B OBITY
U TIPAKTUYECKON J1eATETbHOCTH
YEJIOBEKA;

- YMETh BBISIBIISTH XapaKTCPHBIC
TIPU3HAKH u B3aUMOCBSI3b
W3yYCHHBIX TIOHSTUH, IPUMCHSITh
COOTBETCTBYIOIIUE MOHATUS TIPU
ONUCAHUU CTPOCHHUS U CBOWCTB
HEOPTraHMYECKUX U OPTraHUYECKUX
BEIIECTB M UX MpeBpalllCHU;
BBISBJISITH B3alMOCBSI3b
XUMHUYECKIX 3HAHUU c
MOHSATUAMH ¥ TIPE/ICTABICHHUSIMU
JIPYTUX  €CTECTBEHHOHAYYHBIX
MPEAMETOB;

- yMETh
HAaUMEHOBAHMUS
COCIMHEHUN  MEXAYHAPOJHOTO
cOor03a TEOPETUUECKON 51
MIPUKIIaTHOM XUMUHU u
TpUBHAIILHBIE Ha3BaHUs
BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTWICH, TJIMIEpUH, (eHo,
dopmanbaerus, YKCYCHas
KHCJIOTa, TJMIWH, YrapHBIA Tras,
YTIIEKUCITBII ras, aMMHAK,
rameHas W3BECTh, HETallICHAs
W3BECTh, TUTBbEBAs cola |
JIPYruX), COCTaBIISATH (HOPMYJIbI
HEOPTaHMYECKUX U OPTaHMYECKUX
BEIIECTB, YPABHEHHS XUMHUYECKIX
peakmuid, OOBSICHATH WX CMBICT;

3aKOHbI

HCIIOJb30BaTh
XUMHUYCCKUX

MTOJITBEPKIATh XapaKTepHbIE
XUMHUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOILUMHU
JKCIIEPUMEHTAMU M 3allUCAMU
YPaBHEHUHU XUMHUYECKUX
peaKkuuii;

- yMeTb yCTaHaBJIUBaTh
IIPUHAJICKHOCTh H3YYEHHBIX




HCOPraHN4CCKHUX u

OpraHMYecKUX BEILIECTB K
ONpENeNIeHHbIM  KJlaccaM U
rpynmnam COCJIMHEHUIA,
XapakTepu30BaTh UX COCTaB U
Ba)KHEHIIIIE CBOIICTBA;
OTIpeIeNIATh BUJIbI
XUMHYECKHX cBsizei
(koBajieHTHas, MOHHas,
MeTaJuIn4YecKas, BOJOPOJHAs),
TUIBI KPUCTATMYECKUX PEIIETOK
BEIIECTB; KJIaCCU(PHIIUPOBATH
XUMUYECKHE

peakiuu;

- c(popMHpOBATH MIPEICTABICHUS:
0 XMMMYECKOM COCTaBJISAIOLIEH
€CTECTBEHHOHAy4YHOM KapTHHBI
MHpa, pojii XMMHHU B IMO3HAHHUU

SIBJICHUI IIPUPOABL, B
(GOpMUPOBAHUM MBIIIICHUS U
KYJIbTYpbI JINYHOCTH, ee

(YHKIMOHAIBHOM TPaMOTHOCTH,

HEOOXOIUMOM Uil pelIEeHUs
HPaKTUYECKUX 3a1a4 u
OKOJIOTHYECKH ~ OOOCHOBaHHOT'O

OTHOILEHHS K CBOEMY 3/10pPOBBIO
U IPUPOJHOU CPEE;
- YMETb NPOBOAMTH PACUETHI IO

XUMHUYECKUM  (opMmynam |
YPaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HCIOJIb30BAHHUEM
bu3nyecKkux BEJINYHH,
XapaKkTEPU3YIOIMX  BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
MaccChl, o0BeMa
(HOpMasnbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
HCI0JIb30BaTh CUCTEMHbIE
XUMHYECKHE 3HaHUS IS
MIPUHATHS pelieHnit B
KOHKPETHBIX KU3HEHHBIX
CUTYyaLUSIX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHHUEM.

OK 02. B 00/1acTH HEHHOCTH HAYYHOI'0 IIO3HAHMSA - yMeTb  IUIAHUPOBATb U
Hcnonp3oBars - c(hopMHUPOBAHHOCTH MHUPOBO33PEHHUS, | BHIOJIHATH XUMUYECKHH
COBpEMEHHBIE COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO | DKCIEPHMEHT (mpeBpareHust
cpeacTsa [IOUCKa, | Pa3BUTH HayKH U OOLIECTBEHHON MPAKTUKH, | OPFAaHUYECKUX  BEIECTB  IpHU
aHaIM3a M | OCHOBaHHOI'O Ha JAAJIOTe KyJbTYp, | HarpeBaHUU, IOJyYEHUE STHUIIEHA
UHTEPIIPETALIMH CITOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO MECTa B | U H3y4YEHME €ro  CBOMCTB,
nHbOpMAaIH u | TOJUKYJIBTYPHOM MHUPE; Ka4eCTBEHHBIE  PEaKUMM  Ha
MHPOPMALHOHHBIC - COBEPIICHCTBOBAHUE A3BIKOBOM U | aIbAETU/BI, Kpaxmall, YKCYCHYIO
TEeXHOJIOTHH Juisi | YMTATENBCKOM  KyNbTYpPhl — KaK  CPEJCTBA | KUCJIOTY; JIHATypauusi OelkoB
BLIMONHEHHS  3ajay | B3AUMOJICHCTBHS MEXY JIFOJIbMHU U MO3HAHMS | DM HArpeBaHWH,  LBETHBIC

MUDa, peakiuu  OeNKOB;  TPOBOAMTH




npodeccuoHaNbHOM | - OCO3HAaHHME LIEHHOCTU HAYYHOH JESTENbHOCTH, | peaKIlMM  HMOHHOTO  OOMeHa,
NESITEIbHOCTH. TOTOBHOCTh  OCYILECTBJIATh IMPOEKTHYK) U | ONPEAENATh  Cpely  BOAHBIX
UCCIE0BATENBCKYIO JeATEeNIbHOCTh | PacTBOPOB, Ka4eCTBEHHbIE
MHIIMBUYaJIbHO U B TPYIIIIE; peakuuu Ha cynbdar-, KapOoHaT-
OsjajieHne YHMBEPCAIbHBIMHM Y4eOHbIMH U XJIOpUJI-aHUOHBI, HA KAaTHUOH
N03HABATe/ILHBIMU [IeliCTBUSIMU: aMMOHHUSI; pelarb
B) padora ¢ uHgopmanuei: AKCIIEPUMEHTAIILHBIC 3a7aud 10
- BIIJICTh HABBIKAMH TOJIy4eHUs MHGOPMAILIUHM | TeMaM "Mertamnsr" u
u3 HMCTOYHHUKOB Ppa3HbIX TUmoB, | "Hemeramwisl'") B COOTBETCTBUH C
CaMOCTOSITEJIbHO OCYLIECTBIISTH MOUCK, aHAIN3, | IIPaBUIaAMU TEXHUKU
CHCTEMaTU3alIUI0 u MHTEpIIPETaluio | 0€30MaCHOCTH MPHU OOpAIlEHUH C
uHpopmamn Ppas3JIMuHbIX BUJIOB U | BEIIECTBAMH M JIaOOpaTOPHBIM
(dhopM mpeIcTaBICHHUS, 000pyJIOBaHUEM;  TIPEICTABIAThH
- CO3/[aBaTh TEKCThI B Pa3MYHBIX (hOpMarax C | pe3ysbTaThl XUMHYECKOTO
y4eToM Ha3HauyeHHsT MH(OpPMAIMU M UENEeBOW | AKCIIEpUMEHTa B (GopMe 3arucu
ay/IMTOPUH, BBHIOWpAs ONTUMATGHYIO (OpPMY | YpaBHEHUH  COOTBETCTBYIOIIUX
MIPE/ICTABIICHUS U BU3YyaIU3aluH; peakiuii ¥ (PopMyIUPOBATH
- OLIGHUBATH JIOCTOBEPHOCTD, JIESTUTUMHOCTD | BBIBOJBI ~HA  OCHOBE  ITHX
uH(OpPMALIMK, €€ COOTBETCTBHE IPABOBBIM H | PE3yJbTATOB;
MOPJIbHO-ITUYECKUM HOPMaM; - YMETh aHAJTM3UPOBATH
- HCIIOJNIb30BaTh CPECTBA MHPOPMAIIMOHHBIX U | XUMUYECKYIO nH(pOpMaIIHIO,
KOMMYHHUKAITMOHHBIX TEXHOJOTHI B PEIICHUU | MOTy4aeMYIO u3 pa3HbIX
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W | UICTOYHHKOB (CpPEICTB MacCOBOM
OpraHM3allMOHHBIX 3a/la4 C coOirofeHueM | uHpopmaimu, cetb MHTepHET U
TpeOoBaHui SPrOHOMUKH, TEXHUKU | APYyTHe);
0e30MacHOCTH, TUTHEHBI, | - BIIAJIETh OCHOBHBIMH METOJAMU
pecypcocOepexeHus, IIPABOBBIX U | HAyYHOTO TIO3HAHMS BEILIECTB U
ATUYECKUX HOPM, HOPM HMH(POPMAIMOHHOHN | XUMHYECKUX SIBIICHUIA
0C30IMaCHOCTH; (HabmoIeHME, U3MEpeHue,
- BIIQJICTh HABBIKAMH PACTO3HABAHMS M 3AIUTHI | SKCIIEPUMEHT, MOJICIIMPOBAHUE);
uH(opmaIyy, HHPOPMAIIMOHHON OEe30MacCHOCTH | - YMETh MPOBOJUTH PacyeThl IO
JUYHOCTH XUMUYECKUM  QopMmylnam U
YpaBHEHUSAM XUMHUYECKUX
peakuuii ¢ HMCHOJIb30BaHUEM
buznuecKux BEJINYUH,
XapaKTepU3YIOIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, o0bema (HOpMajbHbIE
yCIIOBUSI) Ta3oB, KOJUYECTBa
BELIECTBA; HCIIOJIb30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS
Il TIPUHATHAS ~ PEIICHUHA B
KOHKPETHBIX YKU3HEHHBIX
CUTYAIIHSX, CBSI3aHHBIX c
BEIIECTBAMH U UX MPHUMEHECHHEM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | -  YMETh  IUIAHUPOBaTb U
DddexTuBHO CaMOCTOSITETIBHOCTH ¥ CaMOOIIPEEIICHUIO; BBITOJIHATH XUMHYECKUN
B3aUMOJICHCTBOBATh | - OBJIaJICHHE HaBBIKAMHU y4eOHO- | DKCIIEPUMEHT (mpeBpartleHus
5 pabortatb B | HCCIENOBATENLCKOM, POEKTHOM M COLMAIBHOM | OpraHMYecKHX  BENIECTB  IIPH
KOJJIEKTUBE U | ACATCIbHOCTH, HarpeBaHuH, MOJTYYCHUE STHIICHA
KOMaH/JIE. Ogaajenne YHUBEPCAJILHBIMH | i  K3y4YeHHE €ro  CBOMCTB,
KOMMYHUKATUBHBIMU 1€UCTBUAMMU: KauyeCTBEHHbBIC peakuuu Ha

0) coBMeCTHAsI J1eSITeJIbHOCTD:
- IIOHUMATb W MCIOJIB30BAThH IMPCUMYIICCTBA

IBJCTUIBI, KpaxMal, YKCYCHYIO




KOMaH/THOW ¥ MHIUBUIYAILHOU PaOOTHI,

- TPUHUMATbH LIEST COBMECTHOM JIESATEIbHOCTH,
OpraHU30BbIBATH M KOOPAWHHPOBATH JICHCTBUS
0 ee JOCTH)KCHHMIO: COCTaBJIATH IUIaH
JNEUCTBUM, paclpedesisiTh poJid C  Y4eTOM
MHEHUI y4YaCTHMKOB OOCYXKIaTh pe3yJbTaThl
COBMECTHOM palOThI;

- KOOPIMHUPOBaTh M BBIIOJHATH padOTy B
YCIOBUSIX ~ pEaJbHOTO,  BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCYILECTBIIATh TMO3UTUBHOE CTPATErHYeCcKOe
MOBEJACHWE B  pa3IMUHBIX  CHUTYallUsIX,
MIPOSIBIISATH TBOPYECTBO U BOOOpakeHHE, OBITH
MHHUIMATHBHBIM

Ogaanenne YHUBEPCAJILHBIMH
peryJIITUBHBIMM J1€iiCTBUSIMM

r) NpUHATHE ce0sl M IPYTrUX JI0aei:
- IPUHUMATh MOTHBBI W aPryMEHTHI
JosIen npu aHaJIm3e
JeSITEIIbHOCTH;

- IpU3HaBaTh CBOE IIPaBO W TMPaBO JPYrHX
JIIOJICH Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MHUP C
TIO3UIIMH JPYTOT0 YETOBEKa;

Apyrux
PpEe3yIIbTaToB

KUCIIOTY;, JCHATypanus OCJKOB
Npyd  HArpeBaHWHW,  IIBETHHIC
peakiuu  OCNKOB;  MPOBOIHTH
peakiuu ~ HMOHHOTO  OOMEHa,
ONpeneNnsiaTh  Cpeay  BOJIHBIX
pacTBOpOB, KaueCTBEHHBIC
peaknuu Ha cyiabdar-, KapOoHaT-
U XJIOPUA-aHUOHBI, HAa KaTHOH
aAMMOHWS; pemiath
AKCIIEPUMEHTAIBHBIC 3aJaull T10
TeMam "Meramibr" u
"Hemetauibl'") B COOTBETCTBUM C
TpaBUIaAMH TEXHHUKH
0e301acHOCTH TIPH OOpAIICHUH C
BCIICCTBAMH U JIAOOPATOPHBIM

00Opy/IOBaHUEM;  TIPEICTABIISTH
pE3yJbTaThl XHUMHYECKOTO
JKCIIEpUMEHTa B (opMme 3ammcu
YPaBHEHUI  COOTBETCTBYIOIIMX
peakuuii U QOpMyIHpOBaATH
BBIBOJBl HAa  OCHOBE  3THX
pE3yJIbTaTOB

OK 07. B 00s1acTH 3K0J10TrHY€CKOTr0 BOCIIMTAHUS - chopMHpOBATH MPEICTABICHUS:
CopnelicTBOBaTh - chopMHPOBaHHOCTH HKOJIOTUYECKOM | O XUMHMUYECKOM COCTABIAOLIEH
COXPaHEHUIO KYJIbTYpbl, TOHUMAHUE BIMSIHUS COLMAIBHO- | €CTECTBEHHOHAYYHOW KAapTHUHBI
OKpYJKaromiei cpeipbl, | JKOHOMHYECKUX TIPOLIECCOB HA  COCTOSHME | MHPA, POJH XUMHH B IO3HAHUH
pecypcocOepeKeHuIo, | MPUPOIHOM M COLMAIBHON CPEIbl, OCO3HAHUE | SBICHUM MIPUPOJIBI, B
NPUMEHATh  3HAHMS | VIOOAIBHOTO  XapakTepa  SKOJOTMYECKUX | GOPMUPOBAHMM MBIIUIEHAS U
00 N3MEHEHUU HpO6HeM; KYJIbTYPbI JIMYHOCTH, cC
KIMMATa, TPHHIHIGL | - [UIAHKPOBAHKME U OCYIIECTBICHNE ICHCTBUMA B | QYHKIMOHAIBHOH TPaMOTHOCTH,
GEpEKITHBOTrO OKpYXKaloIllel Cpejic Ha OCHOBE 3HAHHUS IIeNiel | HEOOXOMUMON Al pelleHHs
TIPOM3BOJICTBA, YCTOMYMBOTO pa3BUTHUSA YeJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4u
> PeKTHBHO AKTHBHOE HETPHATHE JCUCTBHIA, TIPUHOCSIIMX | SKOJIOTMYECKH  OOOCHOBAaHHOI'O
NeiiCTBOBATE B | BPEI OKPYXKArOILEH CpeNe; OTHOLICHHS K CBOEMY 3J10POBBIO
Ype3BbIYANHBIX - yMEHHE MIPOTHO3UPOBATH | U IPUPOIAHON CpeEAE;
CHTYAIHSIX. HeOIaronpusiTHbIE IKOJIOTMIECKUE | - yMEThb COOoAaTh MpaBuia
MTOCTIE/ICTBUS MPEANPUHAMACMBIX | SKOJIOTHYECKU I1eJIECO00Pa3HOro
JNENUCTBHM, MPEAOTBPAILATh UX; MOBEJICHUSI B OBITY U TPYIOBOU
- pacIMpeHue OITbITa JIESITETIbHOCTH | ACATEIBHOCTH B HEJSIX
9KOJIOTMYECKON HAIIPABIEHHOCTH; COXPaHEHMsI CBOETrO 3/I0pOBbsSI U
- OBJIQJICHHE HaBBIKAMU yY4EOHO- | OKPYIKAIOIIEH MPUPOIHON CPEJIbI;
HCCIIEIOBATENBCKOM, MPOEKTHON M COLMAIBHOM | yuMTHIBATH OITaCHOCTb
ACATCIIBHOCTH, BO3JICHCTBUS Ha JKUBBIC
OpraHU3MbI OIPEIETICHHBIX
BEILIECTB, MOHUMas CMBICIT
[OKa3aTesst MIPEEIILHON
JIONYCTUMOW KOHIIEHTPAILlUU
K 2.1. |- yMeHHE OmpeneniarTh KOHCTPYKTUBHBIE | - COPMHPOBATH MPEICTABICHUS:
O06ecrieunBaTh OCOOCHHOCTH Y3JIOB W JIeTaJIel IOABIIKHOTO | O CBOMCTBaX METAJIOB, CIUIAaBaXx,
BBITIOJIHEHUE COCTaBa; BHJIaX  KOPpO3HUH, obsactu
YCIIOBHUI 10 | - TOHMMAHHE CHCTEMbl  TEXHUYECKOIO | MPUMEHEHUS] HEMETAUINYECKUX U




OpraHu3aIu
JIBYKCHUS
TpaHCcHopTa

00CITY)KHBaHHS
cocTaBa

u

peMoHTa

IIOJABHKHOI'O

KOMIIO3UIIUOHHBIX MaTCpUajioB,
BHJAX M CBOMICTBax TOINJIMBA,

CMa304HbIX u 3aLIUTHBIX
Marepuanax, CBOMCTBAxX
HEOPraHUYECKUX u
OPTraHUYECKUX COEIMHEHMUI,

MapKHPOBKE U MEPEBO3KE I'PY30B
T10 5KEJIE3HOU JOpOre.




2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM yueOHOro npeaMera U BHbI y4eOHOH padoThl

Buj yueOHoii padoThl

O0BEéM B yacax

O0béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 MpeIMeTa 72
B TOM YHUCJIE:
OcHoBHOE coep:kaHue 72
B TOM YHUCJIE:
JEKLUHU, YPOKH 25
camocTosITeNbHast paboTa 11
IIPAKTUYECKUE 3aHATHS 22
nmabopaTopHbIE 3aHATHS 10
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME
B T.U..
TeopeTudeckoe oO0yueHue 25
MPAKTUYECKHUE 3aHITHS 4
KOHTPOJIbHbIE PA0OTHI 1
B coomeemcmeuu ¢ yueOHbiM naanom no umozam 1 cemecmpa ammecmayus
npoeooumcst 6 hopme KOHMPOJILHOU PaboOmul.
[IpomexyTouHas arTecTauus (B Gopme muddepeHIpoOBaHHOTO 3aUeTa) 2




2.2 TemaTH4ecKHUii IJIAH U cOJiePKaHUe Y4eOHOT0 MpeMeTa

1

2

4

HaumeHoBaHue pa3iesioB U TeM

Conep:xxanue y4eOHOro MaTepuasa, NPaKTUYeCKUE U J1a00paATOPHbIE 3aHATHS,
CaMOCTOSITe/IbHAsI padoTa 00y4yaloumxcs

O0BbeM
yacoB

dopmupyembie
KOMIIeTEHIIN U
OK, IIK

Paznen 1. Teoperuueckne 0CHOBbI XMMHH

8/1

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

1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOpraHudeckoi u oouieit xumun. [lepuoauueckas
cucreMa xumudeckux aieMentoB [[.1. MenneneeBa. CTtpoeHnue aroma

OK 01 OK 02

Coaep:xxanue yueOHOro MaTepuaJia

CoBpemeHHasi Mojielib CTpoeHusi aroMa. CHUMBONMYECKHN SI3bIK XUMHU. XUMUYECKUIN 3JIEMEHT.
OnextpoHHas KoH(purypamus aroma. Knaccupukanus XUMHYECKHX 3J€MEHTOB (s-, p-, d-
3JeMeHThI). BaneHTHbIe 371eKTpoHbl. BajneHTHOCTh. DeKTpoHHAas MPUpPOJa XUMHUYECKON CBSI3H.
DJeKTpOOTpULIATENILHOCTh. BUbl XMMHUUECKO CBsI3M (KOBAJIEHTHAsl, MOHHAs, METaUTMUYECKas,
BOJIOPOJTHAS ) 1 CIIOCOOBI €€ 00pa30BaHMSL.

[leprommueckas cucrema xumuueckux s1eMeHToB JM. MenaeneeBa. PU3MUYECKHIA CMBICIT
[lepuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHUMHUYECKHX
ANIEMEHTOB, O0pa3yeMbIX MU IPOCTBIX U CJIOXKHBIX BEILECTB B COOTBETCTBUU C IOJIOKEHUEM
XUMHYECKOro 3eMeHTa B [leprommyeckoil cucreMe. MUpPOBO33pEHUECKOE M HAYYHOE 3HAUYEHHE
[lepunommueckoro 3akoHa .M. Menneneesa. [IporHoser .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB

CamocrosiTeibHas padora odyuarommxcs Nel

Koncnekr, mnoxaroroBka cooOmieHnit Ha Tembl 10 BbeIOOpy: HaHoTexHojorus kak
MIPUOPUTETHOE HAIPABIICHUE Pa3BUTHS HAyKW M Mpou3BojcTBa B Poccuiickoit denepanuy;
PagnoaktuBHOCTE. Mcnonp30BaHHME paAMOAKTUBHBIX M30TONOB B TEXHUYECKHX LETAX.
PentreHoBckoe u3IydeHHME U €ro MCIOJNb30BAHME B TEXHUKE W MenuluHe. PemieHue
TEOPETUYECKUX U JKCIIEPUMEHTAIBHBIX 3a7ad IO BOIPOCAM: OCHOBHBIE IIOHATHS XUMUM,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3aJauyd Ha HaXOXJIEHUE OTHOCHTEIHHOU
MOJIEKYJISIPHOM Macchl, ONPEAEIEHUE MACCOBOM JOJM XUMHUYECKHX AIEMEHTOB B CIOKHOM
BEIIECTBE.

1.1. 2 IIpakrtnyeckoe 3ansatue Nel Pemenue pacueTHbix 3amay no teme: "OCHOBHBIE
KOJIMUECTBEHHBIE 3aKOHBI U PacyeThl 0 YPABHEHUSIM XUMUYECKUX peakiuil”

OK 01 OK 02
K 2.1




2

4

1.1.3 IIpakTtnueckoe 3aHaTHe Ne2 PerieHue OSKCIEPUMEHTANbHBIX 3aJad I0 TEME:
Ilepuoanueckas cucrema xumuueckux snementoB .M. MenzaeneeBa. CTpoeHue aTroma

OK 01 OK 02
IIK 2.1

1.1.4 IIpakTuyeckoe 3anaTue Ne3 PereHue >KCIEepUMEHTAIBHBIX 33/lad MO Teme: THIbl
XUMHYECKUX CBS3€H. TUIBI KPUCTAIIIMYECKUX PELIETOK

OK 01 OK 02

Paznen 2. Xumunuyeckue peakuuu

10/2

Tema 2.1 Tunel XUMHYECKHX
peakuuii

2.1.1 Knaccuduxanus u TUITBI XUMUYECKUX PEaKIi HEOPTaHUUECKUX COCTUHEHUI

OK 01 OK 02
IIK 2.1

Coaep:xanue yueOHOro MaTepuaJia

Kﬂaccnquaum{ U TUIIBI XUMHYCCKUX peaKuHﬁ C Y4aCcTUCM HCOPraHM4YCCKUX BCUICCTB.
CocraBieHrue ypaBHEHUH pEaKIMil COSAMHEHHUs, PA3JIOKEHUS, 3aMEelIeHUs, OOMEeHa, B T.4.
peaxiuii TOpeHus, OKHCIIEHUS-BOCCTAHOBICHHUS.

VpaBHeHHsI ~ OKHCIIeHUs-BOoccTaHOBNeHUsA. (Crenenb — okucieHus.  Okuciurens U
BocCTaHOBUTENb. (COCTaBIIEHHME U  YPaBHUBAHHME OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuii MeToI0M 3JIEeKTpOHHOro OanmaHca. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU B
IPUPOJIE, MPOU3BOICTBEHHBIX IPOLIECCAX U )KU3HEAEATEIbHOCTH OPTraHU3MOB.

CamocrosiTeibHasi paboTa o0yuarommxest Ne2
AHanu3 u npeodbpazoBaHre yueOHOM HHPOPMAIIUH.

2.1.2 IIpaktnyeckoe 3aHaTHe Ned PerieHne SKCHEPUMEHTANBHBIX 3a/ad IO TeMe:
"OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEaKuu"

OK 01 OK 02
IK 2.1

Tema 2.2 DiiekTpojuTHYECKAS
AUCCOMANMS M UOHHBIH 00MeH

2.2.1 PacTtBopeHue kak pU3NKO-XUMHUYECKUHN TIpOIIECC.

OK 01 OK 04
IIK 2.1

Conep:kaHue y4eGHOr0 MaTepuasa

Teopus MEKTPOIUTUYCCKON aucconuaryu. MoHbl. DJIEKTPOIUTHI, HEANEKTPOIUTHI. Peakinu
HOHHOTO 0OMeHa. COCTaBlIEHHE PEaKIMii HOHHOTO OOMEHA IMyTEeM COCTABJICHUS MX TOJIHBIX U
COKpAIIIEHHBIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakIuy. 3aJaHHs HA COCTABIICHHE
WOHHBIX PEaKITUi.

[TpakTHYecKOe MCITOIB30BaHUE PEAKIIM HOHHOTO OOMEHA U THAPOJIN3a B TEXHOJIOTUYECKUX
npoleccax  KeJIeSHOAOPOXXHOro  TpaHcmopTa.  [loHsTHS: raJibBaHOCTETHsl,




2

raJIbBAHOIIJIACTHKA, UX TPAKTUYECKOE€ 3HAYE€HHE B XKEJIE3SHOJOPOXKHOM X03sIMCTBE.

CamocrosiTejibHasi padoTa o0yuyaromuxcsi Ne3

Ananu3 u npeobpazoBanue ydeOHOW mHpopmanmu. [TonroroBka cooOmeHnit Ha TeMy IO
BbIOOpY: IIpakTHueckoe NpUMEHEHHe 3JeKTpoJu3a: paUHUPOBaHME, IajbBAHOILUIACTHKA,
TraJIbBaHOCTCTHA.

2.2.2 Jla6opaTopHoe 3aHsiTue (padora) Nel "McciemoBaHue CBOWCTB 3JIEKTPOJIUTOB.
Ornpenenenne pH cpensl pactBopoB. Teopus 31EKTPOIUTUUECKON quccoranuu’

OK 01 OK 04
IIK 2.1

2.2.3 JIabopaTopHoe 3aHsiTHe (padoTa) Ne2 "Peakuuu noHHOTO oOMeHa. ['uapoaus coneit"

OK 01 OK 04
IIK 2.1

Pasnen 3. CTpoeHnue u CBOICTBA HEO

TFraHU4YeCKHUX BCIICCTB

7/2

Tema 3.1 Kiaccudukanms,
HOMCHKJIATypa 31 CTPOCHHE
HEOPraHMYECKUX BEIIECTB

3.1.1 OcHOBHBIE KJIACCHI CIOKHBIX HCOPraHNMYCCKUX COG,Z[PIH@HPIIZ.

OK 01 OK 04
K 2.1

Coaep:xanue yueOHOro MaTepuaJia

[Mpeamer Heopranuueckoi xumun. Knaccudukanus HeopraHudeckux BemiecTB. [IpocTeie u
ClOXHBIe BemecTBa. (OCHOBHBIE KIACChl CIOKHBIX BEIIECTB (OKCHABI, THAPOKCHUIBI,
KHUCJIOTBI, CONM). B3auMOCBA3b HEOPraHMYECKHUX BEIIECTB. ATrperatHbleé COCTOSHUS
BemiecTBa. Kpucramnumdeckre u amopdHbIe BellecTBa. THUIMBI KPUCTAIMUYECKUX PEIIETOK
(aTomMHasi, MONEKYNIApHAsi, WOHHAs, MeTaJUIMuecKas). 3aBUCHUMOCTh (PU3UUYECKHX CBOWCTB
BEIIeCTBA OT THUIA KPHUCTAJUIMYECKOW pEIIeTKH. 3aBHCUMOCTh XUMHUYECKOW aKTUBHOCTH
BEIIECTB OT BUJAa XUMHYECKOW CBSI3M M THUMNA KPUCTAIMYECKOW pemieTku. [IpuuuHsbl
MHOro00pa3usi BEIIECTB

CamocrosiTeibHas padora odyuarommxcs Ned
AHaiu3 u npeobpazoBaHue yueOHOM nHpopMaLUN.

3.1.2 Ilpakrtuyeckoe 3aHaTHe NeS  Pemenume  mpakTHKO—OPHUEHTHUPOBAHHBIX
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe: UncThIe BelecTBa U cMecH. J{ucnepcHble CUCTEMBI.

OK 01 OK 04
IIK 2.1

Tema 3.2 OU3UKO-XUMHUYECKUE
CBOMCTBa HEOPTaHUYECKUX BEIIECTB

3.2.1 Ilpaktuyeckoe 3aHaTHe Ne6  Pemenue  IpakTMKO—OPHUEHTHUPOBAHHBIX
AKCIEPUMEHTAIbHBIX 3a7a4 1o TeMam: "Metamisl"; "Hemeramwibr"

OK 01 OK 04
K 2.1

CamocrosiTeibHas padora odyuarommxcs NeS




1 2 3 4
PemieHne mNpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUA Ha CBOMCTBA, COCTaB, IIOJy4YECHHE H
0e30MmacHOe HCMOIb30BaHNE HEMETANIOB B OBITY U MPAKTUYECKOW NEATEIHHOCTH YeIOBEKa.
[TonroroBka cooOmeHnii Ha TeMy 1o BbIOOpYy: IIpuMeHeHHe HEMeTalioB B
JKEIE3HOJOPOKHOM X03sicTBe. [IpaBuiia nepeBo3Kku HEMETAIOB 10 JKEJIE3HOU J10pore.
[TonroroBka K UTOrOBOM KOHTPOJILHOM paboTe IO KjlaccaM HEOPraHMYECKUX COEIUHEHMIA:
XUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BelIecTB  (OKCHJIOB,
TUAPOKCUOB, KHUCIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUHU CBOICTB IPOCTHIX
BEIIECTB, BOJOPOAHBIX COEIWHEHUH, BBICIIUX OKCUIOB U TUAPOKCUAOB. Mnentudukanus
HEOPraHMYECKUX BEIIECTB C HCIOJNB30BAaHHEM UX (U3UKO-XUMHUYECKHUX  CBOMCTB,
XapaKTEePHBIX KAUECTBEHHBIX PEAKIUN
Tema 33 Wnentudukamus | 3.3.1 ['eneTnueckas CBA3b HEOPraHUIECKUX COSTMHEHUN OK 01 OK 04
HEOPraHUYECKUX COCIUHEHUN HroroBasi koHTpoJibHasi padoTa Nel IIK 2.1
Hmoz I cemecmpa: MakcumaibHas yueOHasi Harpy3ka (Bcero) 30
OO6s3arenbHast ayaquTopHas yueOHast Harpy3ka (BCero) 25
MIPAKTUYIECKHE 3aHATU 12
nabopaTopHbie 3aHATHS (PaOOTHI) 4
caMmocCTosiTeNbHas paboTa 5
KOHTpOJIbHAsI paboTa Ji
Pa3nes 4. CtpoeHue M cCBOIiCTBA OPraHNYecKUX coeIMHeHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 Ilonarue 06 opraHMyecKrx BelIeCTBaX, UX MPUMEHEHUE Ha jkeJe3Ho aopore. Teopus OK 01 OK 04
CTpPOCHUE u HomeHkiatypa | A.M. Bytnepoa. Knaccudukarus opraHu4ecKux BEIIeCTB IK 2.1
OpPraHUYECKUX BEILECTB
Conep:xxanue yueOHOro MaTepuaJia 2

[losiBieHre M pa3BUTUE OPraHUYECKOM XMMUHU Kak Haykd. lIpeamer opraHMdeckon XWMUU.
MecTto M 3HaYeHUE OpPraHWYECKOM XUMUU B CUCTEME €CTECTBEHHBIX HayK. XUMHUYECKOE
CTPOCHHE KaK IIOPANOK COEJUHEHUs AaTOMOB MOJIEKYJIE€ COIJIaCHO HMX BaJCHTHOCTH.
IIpuMeHeHHe OpraHMYecKMX BEIIECTB Ha JKene3HoW jopore. Ilosmoxenus Tteopuun
XUMHUYECKOTO CTPOEHUsI opraHumdeckux coeauHeHnii A.M. bytiepoBa. YriaepoaHblil cKener
OpPraHMYECKON MOJIEKYJIbl 3aBUCHMOCTh CBOVMCTB BEILECTB OT XMMHMUYECKOI'O CTPOEHMSI MOJIEKYJI.
M3omepust u wu3omepobl. lloHsatne o QyHkumoHanbHOW rpymme. Pamukan.  [IpuHimmns
KJIacCU(UKALMM OpPraHWYeCKUX COeTUHEHUH. MexayHaponHash HOMEHKJIATypa W IPUHLIUIIBI
HOMEHKJIATYPbl OPraHUYECKUX COEIMHEHUN.
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CamocrosiTeibHas padora o0yuarommxcs Ne6

[Ton6Gop, ananu3 u mpeoOpasoBanue ydeOHoW mH(opmanuu. [ToaroToBka cooOmieHU Ha
TeMsl 10 BBIGOPY: Kmsup u gestensHocTh A. Kekyme. JKusup u jestensHocts M.
bepuenunyca. )Kuznp u gesrensHocts . Bemepa.

Tema 4.2 CpoiicTBa OpraHMYECKHUX
COETMHEHUN

4.2.1 AnkaHbl: cOCTaB, CTPO€HUE, TOMOJIOTUYECKUH P, OK 01 OK 04
IK 2.1

Conep:kaHue y4eOHOT0 MaTepuaJia

[IpenenbHble yriaeBOAOPOAbI (aJIKaHbl U IUKIOATKaHbI). (OCOOEHHOCTH KJIaCCHU(PUKAIMKU U

HOMEHKJIATyphl, H30Mepus, (u3nueckue CBOWCTBA, XMMUYECKHE CBOMICTBA, CIOCOOBI

nojsyueHusi. [opeHne MeraHa Kak OJMH M3 OCHOBHBIX HMCTOYHHMKOB TEIUIa B

HPOMBIIIJICHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX YIJIEBOAOPOIOB, HAXOXKJICHUE B IIPUPOJIE

Y IIPUMEHEHHUE AJIKAHOB.

4.2.2 TIpakTuyeckoe 3aHsiThe N7 PerieHue SKCHEpUMEHTANbHBIX 3aJad IO TEME:

"CpaBHUTENIbHAS XapaKTEPUCTHUKA METaHa U TaHa"

Coaep:xanue yueOHOro MaTepuaJia

Kunkue yraeBomopozas! (O€H3WHBI, KEPOCHHBI, COJSIPOBBIE Maciia, Ma3yT) - B KadecTBE OK 01 OK 04

TOPIOYETO B JIBUraTeNsIX BHYTPEHHETO CrOPAHMs MOJBUKHOIO COCTaBa KEJIE3HOAOPOKHOTO IIK 2.1

TpaHcropTa. TBepiable yrieBoaopoasl (mapaduHbl) — KOMIIOHEHTHI JKHUJIKHX CMasok,

UCIOJB3YEMBIX JUIA CMa3KdM TPYIIMXCSA Y3JI0B TEIUIOBO3HBIX JIBUTAaTeled, OCEBBIX

MOJUIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIIOBO30B. [ allOreHNnpon3BOIHbBIE YTIEBOIOPOAbI -

B KQUeCTBE XJIaJlareHTa B pepprkepaToOpHbIX BaroHax.

4.2.3 Anxensl, ankaauensl. CocTaB ¥ 0COOEHHOCTH CTPOEHUS OK 01 OK 04
IK 2.1

Conep:xanue yueOHOro MaTepuaJia

HenpenenbHuble (ankeHbl, aJKUHBI M ajkafgueHbl). OcoOeHHOCTH KiIacCU(PUKALUUU U
HOMEHKJIATypbl, Hu30MepHsi, (U3NUECKHe CBOMCTBA, XHMHUYECKHE CBOWCTBA, CIIOCOOBI
nosyueHus. I'opeHue aneruieHa Kak MCTOYHHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHU JUIS
CBapKM U pe3Ku MeTauioB. [IpakTuueckoe NPUMEHEHHME aJIKEHOB M aJKaJUuEHOB B
JKEJIE3HOAOPOKHOM XO351CTBE

CamocrositeibHas padora o0y4yarommxcs Ne7
[Ton6op, ananu3 u npeobpazoBanue yueOHON HHPOPMAIIHH.
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4.2.4 Ilpaktudeckoe 3ansitue Ne8 PelmeHue »SKCIIEpUMEHTAIBHBIX 3343y [0 TEME:

"[Tony4yeHue 3TUICHA U U3YYEHHUE €r0 CBONUCTB"

Conep:xanue yueOHOTro MaTepuaJia OK 01 OK 04

[IpyuMmeHeHusT NOJMMEPOB Ha NPEANPUATHSIX JKEJIE3HOAOPOXKHOIO TpaHCHOpTa A IIK 2.1

AJIEKTPOU3O0JISALIMY, pPYKaBOB TOPMO3HOM CHUCTEMBI I0€3/10B, IPUBOJHBIX pPEMHEH,

S00HUTOBBIX  COCYAOB aKKyMYyJSTOpOB, JeTalied M  3allUTHBIX TMOKPBITHMHA  Ha

YKEJIE3HOJJOPOKHOM TPAHCIIOPTE

4.2.5 IIpakTnueckoe 3aHsitue Ne9 PemeHue -HKCIIEpUMEHTANBHBIX 3a7ad IO TEMe:

"ALeTUIICH U ero roMosoru" (AJIKUHBI)

Conep:xxanue yueOHOro MaTepuaJia OK 01 OK 04

[TpumeHeHue moiMMepbl Ha OCHOBE IIPOU3BOHBIX AJIKUHOB B KaYECTBE M30JISLUU 3aLIUTHBIX K 2.1

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

BaroHOB 3JIeKTpornoe3noB. IIpuMeHeHue aneTuneHa U ero romMojoroB Ha MPEeANpHUSATHIX

JKEJIE3HOJJOPO’KHOTO TPAHCTIOPTA.

4.2.6 Apensl. CoctaB, CTpOEHUE, NTOIYYEHHE OK 01 OK 04
IK 2.1

Conep:xanue yueOHOro MaTepuaJia

OcoOeHHOCTH KJIacCU(PUKAMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,

XMMHUYECKHE CBOMCTBa, CrmocoObl moiydeHus. IIpuMeHeHHe apeHOB M HMX TOMOJIOTOB Ha

OPENNpPUATHIX  JKEJIE3HOJOPOKHOTO  TpaHCHopTa.  TOKCHMYHOCTh  apOMAaTHYECKUX

YIIE€BOJIOPOAOB. S TOXUMHUKATBI.

4.2.7 Tlpaktuyeckoe 3anaTue Nel() PermieHue SKCIEPUMEHTATBHBIX 3a7a4 IO TEME:

"CpaBHUTENbHAS XapAKTEPUCTUKA CIIUPTOB"

Conep:xxanue yueOHOro MaTepuaJa

OpnHoaTOMHBIE CHUPTBI — KaK OCHOBA JIAKOKPACOYHBIX MAaTEPUAlIOB HaXOASIIHUX CBOE

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

IPY30BBIX BaroHOB; IJacTU(UKATOPBI, MpPHUMEHSEMBIE B CBETO-, TEPMO-, MOpPO30-, IIK 2.1

BJIArOCTOMKHUX JC€TAJIAX TIOJABHXXHOI'O COCTaBa H T.)I.). HpI/IMeHeHI/Ie OTUJICHIJIUKOJIA U
TIMieprHa B KauCCTBC aHTI/I(I)pI/ISOB B paguaropax CHUCTEM OXJIAKIACHUA ,Z[BI/IFaTCHCI\/'I
BHYTPCHHETO CropaHusd; THAPABINYCCKUX, TOPMO3HBIX W 3aKaJIOYHBIX )KH)IKOCTeﬁ B
INOABUXKHOM COCTaBC JKCIIC3HOAOPOKHOT'O TPpaHCIIOPTA. HpaKTqucxoe 3HA4YCHUC
APOMATHYCCKUX CIIMPTOB W HUX NMPOU3BOAHBIX B XCJIC3HOAOPOKHOM XO03siicTBE. Y CIIOBUS
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NIEPEBO3KHU CIMPTOB 0 XKeJe3HOH aopore. [IpakTnyeckoe 3HaU€HNE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPOKHOM Xo03siicTBe. IlepeBo3ka apoMaTnyeckux CIMPTOB 110 JKEJNE3HOH J0pore,
MapKUpPOBKa IPy30B.

4.2.8 Anpaerunsl. Kapoonossie kuciaotel. CocTaB, CTpoeHHe, Kiaccupukanus

OK 01 OK 04
IIK 2.1

Coaep:xanue yueOHOro MaTepuaJia

OcoOenHocTy KjaccU(PUKAMM W HOMEHKIATypbl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOTy4eHHsl. Mblla Kak COJIM BBICHIUX KapOOHOBBIX KHUCIIOT,
ux Morolee nerctaue. CioxHble YQUpbl KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT.

CamocrosiTeibHas padora o0yuyarommxcs Ne§

[TonGop, ananu3z u npeobpazoBanue ydeOHOUM mHPopManuu. [logroroBka cooOiieHuil Ha
TeMy 10 BBIOOpPY: MypaBbuHas KHCIOTa B NpUpPOJE, HAyKe W Mpou3BojacTBe. Mcropus
ykcyca. I[lpakTudeckoe 3HaueHUE albJETHIOB M HMX IPOU3BOIHBIX B KEIE3HOAOPOKHOM
xo3sicTBe. IlepeBo3ka albAETrHIOB IO JKEJIE3HOW JOpOre, MapKHUpPOBKa TPY30B.
[TpakTueckoe 3HadeHHE KApOOHOBBIX KHUCIOT M HUX MPOHU3BOAHBIX B KEIE3HOAOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT IO KEJIE3HOM J0pore, MapKHUPOBKA TI'PY30B.
[TpakTHyeckoe 3HaYeHHEe KUPOB U UX MTPOU3BOIHBIX B JKEIE3HOIOPOKHOM XO3HCTBE.

4.2.9 JlabopaTopHoe 3ausitue (padora) Ne3 "CpoiicTBa anbJerua0B U KapOOHOBBIX KUCIOT"
Coaep:xanue yueOHOro MaTepuaJia

MypaBbUHBI  anbAeruj]  Kak  KOMIIOHEHT  OakeJUTOBOrO  Jlaka,  SBJSIOIIUMCS
AHTUKOPPO3HOHHBIM TOKPBITUEM I BaroHOB. TEKCTONUT KaK OCHOBA JJISi U3TOTOBJICHHUS
3y0uaThlX KOJ€C, BKJIAJbIlIe MNOJUIMIHUKOB, a TaKkKe KaK JJIEKTPOU30JIATOP.
AcOOTEKCTOIUT KaK KOMITOHEHT ISl U3TOTOBJICHUS TPYUINXCS JIeTaleld TUCKOB CUEIUICHUS U
TOPMO3HBIX KOJIOZIOK Ha JKEJIE3HONOPOKHOM TpaHcrnopre. llpuMmeHeHue ameroHa B
JKEJIe3HOJJOPOKHOM X03siicTBe [IpuMeHeHue maBeaeBoi KUCIOTHI U1 OYHCTKH METAIIOB OT
p’KaBUWMHBI U HAKWIIM, B TOM YHUCJIIC W B KOTJIaX JIOKOMOTHBOB. HepeBosKa U MapKHUpOBKa
AJbJICTHIOB ¥ KapOOHOBBIX KHCIIOT IO JKEJIe3HOM JJopore

OK 01 OK 02
OK 04
IIK 2.1

4.2.10 Ipaxkruueckoe 3ansaTue Nell PemeHue SKCHIEpPUMEHTAIBHBIX 3a/Jad IO TEMeE:
"Crnoxuble 3¢upsl. Kupsl. [Tonstue o CMC"

Conep:xanue yueOHOro MaTepuaJia

ByTuaneTaT Kak KOMIOHEHT NeHTadTa/eBbIX 3MaJiel, UCIOJIb3yeMbIX AJis OKPACKH
NACCAXKUPCKUX BAaroHOB W JIOKOMOTHBOB;  3JIEKTPOU3OJISILMOHHBIX  JIAKOB,

OK 01 OK 04
IIK 2.1
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NpUMEHsIeEMbIX MPU PEMOHTE TATOBBIX ABUraTesed. JKupbl Kak HPOAYKT NHTAHUS H
XUMHUYECKOE CBIphE. 3aMeHa JKUPOB B TEXHUKE HEMUIIECBBIM ChIpheM. MBbLIA BBICLHIUX
)KUPHBIX KHCJOT KaK 3aryCTUTeJM B IJIACTUYECKHX CMa3KaX, NpPUMeHseMbIX B
pPa3IMYHbIX MeXaHHW3Max [AJIs CMa3KH MOJAIIMIHUKOB, 3y04aThIX KOJieC, BAHTOBBIX U
LeNHbIX Mepeay, LIapHUPHbIX COeJUHEHUN U Ap. CHHTETUYECKHE MOIOIINE CPEICTBA
(CMC): mocTOMHCTBA U HEJIOCTATKH.

4.2.11 AMuHBl. AHUINH

OK 01 OK 02
IIK 2.1

Conep:xanue yueOHOro MaTepuaJia
OcoOeHHOCTH KIacCU(PUKAMM U HOMEHKIATYphl, H30Mepusi, (QHU3UYECKHe CBONCTBA,
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJIYICHUSI.

CamocrosiTesibHast padoTa odyuarwmmxcs Ne9

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmICHMA Ha
temy 1o BbIOOpYy: Kusup u nestenbHocts H.H. 3uHuHA. AHUIMHOBBIE KpacHUTENH.
HpaKTI/I‘-IGCKoe 3HAYCHUEC aMHWHOB W HUX IMPOU3BOJHBIX B KCIC3HOJOPOKHOM XO35HCTBE.
[lepeBo3Kka aMHHOB 10 >KEJIE€3HOM JOpOore, MapKUPOBKA TPY30B.

4.2.12 JladopatopHoe 3ansitue (padora) Ne4 "Amunokucnorel. benku. Pacno3naBanue
BOJIOKOH"

Conep:xxanue yueOHOro MaTepuaJia

KarnpoH — kak KOMIIOHEHT BHYTPEHHEN OTIEJKHU NOJBUKHOTO cocTaBa. [I[puMenenue kies Ha

OCHOBE TOJIMaMHUJIa B BArOHOCTPOCHUH JJIsl CKJIEUBaHUs. MUIIOpa-nopomiacT — Kak OCHOBa
JUISE  TETUIOM3O0JIALMYA  HM30TEPMHUYECKHUX, MMAaCCaXHUPCKUX U pedprkKepaToOpHBIX BaroHOB.
TexHUYEeCKUH BOWMIOK KaK MPOKIAJOYHBIA MaTepual B OyKcax MPU PEMOHTE BaroHOB H
JIOKOMOTHBOB. 3HA4Y€HHE AaMUHOKANpPOHOBOW W aMHHO’HAHTOBOM KHCIOT i1 OOBEKTOB
JKEJIe3HOJOPOXKHOTO TpaHcmopTa. buocwHTe3 OenkoB. XWMHYECKHE BOJOKHA H  HX
MPUMEHEHUE Ha JKEJIe3HOIOPOKHOM TPaHCIIOPTE.

OK 01 OK 02
OK 04
[K 2.1

Tema 4.3 WNnentudukarnus
OpPTaHHYECKUX BEIIECTB, X
3HauUeHUE U MpPUMEHEHUE B OBITOBOU
W TPOM3BOJICTBEHHOU JESATEIHLHOCTH
YyeJI0BEKa

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

Copaepxxanue y4yeOHOro MaTepuasa

IIpuMeHeHne NpecCOBaHHOM APEBECUHBI JUIS BKIIAIBIIICH MOALIUITHUKOB, BTYJIOK, OIIOPHBIX
IUIUT, W3TOTOBJICHUS IIECTEPEH ITOABMIKHOTO COCTaBa >KEJIE3HOJOPOKHOIO TPAHCIIOPTA.
YTIeBo bl M UX POJIb B )KUBOU IpUpoJe. Pa3BuTHe caxapHoil IPOMBIILIEHHOCTH B Poccun.

OK 01 OK 02
OK 04
IIK 2.1
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4.3.2 Pomp xuMuum B OOECIEYCHHM HKOJIOTHYECKOH, HSHEPreTHYecKOd U MHIIEBOK OK 01 OK 02
0e30MacHOCTH IIK 2.1
Conep:kanue y4eOHOT0 MaTepuaJia 2
Posnp opranuyeckoil XMMHUU B PELICHHHM IPOOJIEM JHEPreTHYecKoi Oe30macHOCTH, B
pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX HCTOYHUKOB JHEPIUU
(anmpTEepHAaTUBHBIE MCTOYHUKM 3Hepruu). OnacHOCTb BO3JCHCTBUS Ha JKUBbIE OPraHU3MbI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KIJACCOB  (YIJIEBOAOPOMBI, CIHUPTHI, (EHOJbI,
XJIOPOPraHUYEeCKHE IPOU3BOJHBIE, aJbACTUABI U JIp.), CMBICH IIOKa3aTels IpeAeabHO
JIOIIyCTUMOM KOHLIEHTpauuu. Yes0BeK B MUpe BellecTB UM MaTepualoB. XUMHUA U
3/l0pOBbe YeJIoBeKa

Pa3znen 5. Kunernueckue 1 TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX PeaKIuid 2/0

Tema 5.1 Ckopocts xumuueckux | 5.1.1 Ilpakrnueckoe 3ansitue Nel2 PemeHue 53KCHepUMEHTAIbHBIX 3alad MO TEME: 2

peakuuii. XMMHUYECKOE paBHOBECHE "CKOpOCTh XUMUYECKUX pPEAKIUNA. XUMHUYECKOE paBHOBecue" OK 01 OK 02
Conep:xanue yueOHOIro MaTepuaJia IK 2.1
BydepHbie pacTBOpHI B TEXHOJOTHUECKUX Mpoleccax (MpH IEKTPOXUMHUYECKOM HaHECEeHUU
3allUTHBIX OKPBITUH, B IPOU3BOJCTBE KpacUTENIEH)

Pa3nes 6. PacTtBopbl 2/0

Tema 6.1 IlonsTie o pacTBOpax 6.1.1 IIpakTtnueckoe 3ansitue Nel3 PemeHue HKCIEpUMEHTANBHBIX 3a7a4 IO TEME: 2
"PacTBOpBI, HCHIOIB3yEMBbIE B OBITOBOM 1 POM3BOJICTBEHHOM NEATEILHOCTH YeaoBeKa" OK 01 OK 02
Conep:xanue yueOHOro MaTepuaJia K 2.1
IlepeBo3ka pa3IM4HBIX JKUIKOCTEM IO JKEIE3HOW Jopore. PacTBOpbI, HCIONb3yeMbIE B '
OBITOBOW, IPOU3BOJICTBEHHOW JIEATENbHOCTH YeJIOBeKa. PacTBOphl, MpUMEHsEMble B
JKEIE3HOJOPOKHOM X031 CTBE

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITeIbHOCTH YeJI0BEKa 4/2

Tema 7.1 Xumus B ObiTy u | 7.1.1 HoBeilmme qocTHXEHUS! XUMUUECKOM HAYKU U XUMUUECKOM TEXHOJIOTHH OK 01 OK 02

MPOU3BOJACTBEHHON  JEATEIbHOCTH OK 07

YeJIoBeKa K 2.1
Copaepxxanue y4yeOHOro MaTepuasa 2

Hogselimme nOCTHMKEHHMST XMMHAYECKOM HAYKM M XMMUYECKOW TeXHOJOruu. Poib xumuu B
o0ecrieueHNH HKOJIOTMYECKOM, DHEPreTUYecKOW U TMHIIEBOM Oe30MacHOCTH, Pa3BUTHH
menuimHbl. [louck u aHanmu3 wuHGOpMAIMM O TMPUMEHEHHWH XUMHUYECKHX BEIISCTB H




2 3 4
TEXHOJOTUH C y4eToM Oyaymiedl npodecCHOHAIBHOW NEeATeNbHOCTH MO TeMaM: BaKHEUIIMe
CTPOMTEIIbHBIE MaTepualbl, KOHCTPYKLUHOHHbIE MAaTepUalbl, KpackKh, CTEKJIO, KEepaMUKa,
MaTepuanbl sl JJIEKTPOHUKH, IPUMEHSEMBIE B JKEJIE3HOJOPOKHOM XO34HCTBE (HaydHas U
y4eOHO-Hay4Has JIUTEepaTypa, Cpe/ICTBA MaccoBOi nH(popmaium, cetb HTepHEeT)
CamocrosiTeibHas padota odyuyarommxcest Nel0 2
CocraBrieHre ypaBHEHMI XUMUYECKUX PEAKLMM ¢ yJacTHEM MPOCTBIX U CIOKHBIX OpPraHUYeCKUX
BEILIECTB: TPEIEIbHBIX U HEINPEAEIbHbIX YIVIEBOJAOPOAOB, ApPOMAaTUYECKUX YIJIEBOJOPOJIOB,
KHUCJIOPOJICO/IEPKAILMX U UX IIPOUXBOJHBIX.
7.1.2 TIpoMexyTOUYHAs aTTecTalus o AuciMInHe. J{nddepeHuupoBaHHblil 3a4eT 2 OK 01 OK 02
OK 07
IK 2.1
Hmoz II cemecmpa: MakcumanbHas ydeOHasi Harpy3Kka (BCero) 42
OO6s3aTenbHas ayiuTopHas yueOHasi Harpyska (Bcero) 36
MPAaKTUYECKHUE 3aHATHS 14
nabopaTtopHble 3aHATHS (PaOOTHI) 6
caMmocCTosTeNbHas paboTa 6
mudepeHIMpOBaHHBIN 3a4eT >
HToro: MakcumanbsHast yaueOHast Harpy3ka (BCero) 72
Obs3arenbHas ayquTopHas yueOHast Harpyska (Bcero) 61
IIPaKTUIECKUE 3aHATUSA 26
nabopaTopHble 3aHATHS (PaOOTHI) 10
caMOCTOsITeNIbHas paboTa 11

KOHTpOJIbHas paboTa
Umoeosas ammecmayus 6 hopme nuddepeHInpoBaHHOTO 3aUeTa




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O IIPE/IMETA

3.1 TpeGoBaHusl K MUHHMAJILHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecnedeHUI0

VY4eOHbIN MpeIMeT pean3yercs B 1JabopaTopusi XUMHUH U OUOJIOTUN

O6opynoBanue ydeOHOT0 KaOUHETa:

— T0CaJ0YHbIE MECTA MO KOJIUYECTBY 00YUaIOIINXCS;

— paboyee MeCTO MpernoJaBaTes;

— METOJUYECKHE MAaTepPUAIIBI 0 IPEIMETY.

Texuuueckue cpernctBa oOydeHHs pabouyero Mecra IMpernojaBaTelisi: KOMIIbIOTEPHOE
000py/IoBaHNE, COOTBETCTBYIOIIEE COBPEMEHHBIM TPEOOBAHMSIM OC30MACHOCTH U HAIEKHOCTH,
IpeycMaTpUBaIOLIee BO3MOXKHOCTh MHOTO(YHKIMOHAJIBHOTO HCIIOJIb30BaHUA KaOuUHETa C
HENbI0 HW3Yy4eHHUs Y4eOHOro mpenMera, MyJIbTHMEAWHOe o00opynoBaHue (MPOEKTOp U
MPOEKIIMOHHBIN PKpaH WM UHTEPaKTUBHAS JOCKA), IOKAJIbHAs CETh C BBIXOJ0OM B Internet.

HanmeHnoBanue crenuanbHOTO TOMENICHHs: y4deOHas ayauTopus sl MPOBEACHUS
MPAKTUYECKUX 3aHATUN, TPYIIOBBIX KOHCYJIbTAIlMM, WHIANBUAYAIbHBIX KOHCYJIbTAIIMIA,
TEKYIIETO KOHTPOJS, MPOMEKYTOUHOW AaTTeCTallid, OCHAIICHHAs OO0OpyJOBaHHEM H
TEXHUYECKUMU CpPEICTBAMU OOy4YeHHsS, a TaKkKe YHTAIbHBIM 3al, T[OMEIIeHue s
caMOCTOSTeNIbHOM paboThl, ¢ jgoctynoM kK cetu «HutepHer» u OUOC. OcHalEHHOCTS:
KOMIUIEKT YyueOHOW wmebenu, HOYTOYK, HPOEKIMOHHOE Oo0OopynoBaHUE (MYIbTUMEIUIHBIN
IPOEKTOP U IKPaH).

Ilepeyenb JIMIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHAEMOr0 INPOrPAMMHOIO
odecrneyeHus:
Cucremnoe u npukaagsoe 110

Ne Haumenosanue Ne nmuneHzun
/1
1 [Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |Microsoft Open License
45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |Microsoft Open License
60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL Microsoft Open License
60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License
65785999
6 |Microsoft Windows 10 Microsoft Open License
65785999
11 |ABBY FineReader 11 Kopo6ounas (pa3usriit Ne Ha
KaXI0H KOpoOKe)
12 |Kaspersky Endpoint Security PN: KIL.4863RAQFQ
13 |Konrent-¢puiabtp SkyDNS 10-05109
IIporpammuoe obecnieuenue no GNU General Public License (cBo6oaHo
pacnpocTpaHsieMoe)
No [Tepeuens
1 Open Office
2 | Moit Oduc
3 | Gimp

IIpu wu3ydyenumu y4deOHOro mnpeaMera B ¢opMare IIEKTPOHHOIO OOY4YeHUSI C
ucnoyb3zoBanuem 10T

[Tporpammer anst Buneokondepennmii: Zoom Cloud Meetings, SAnnexc TememocT.

OnexrponHas miardopma Moodle.



3.2. UnpopMmannoHHOe oOecnedeHne peajn3alui NPorpaMMbl

Ilepeyenb pexoOMeHAyeMbIX Y4eOHBIX W3JIaHUI, JONOJHUTEIbHOH JINTEPATYPbI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 hoHA:

3.2.1.0cHOBHBbIE HCTOYHUKH:
1. AudunorenoBa N.B. Xumus: yueOHUK W MHPAKTUKYM AJIs CPEeTHEro MpogecCHOHATbHOIO
obpazoBanus / U.B. Audpunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3d., WCHOp. U JOMN. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. 10110, THUTEIbHbI€ HCTOYHUKM:
1. I'ycera, E.B. Xumus mans CIIO.: yue6.-meton. mocodbue / M.P. 3uranmmna, [[.1. Kynukoga;
Kazan. nau. uccnen. texuon. 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.Janbook.com/book/196096
(mata obpamenus: 14.03.2025) / - Pexxum goctyma: Uisl aBTOPH3. OIH30BATEIICH.
2. YepnukoBa H.IO. Xumus B qocTymHOM H3I0XKeHUU: ydeOHoe mocobue ans cno / H.FO.
UepHukosa.- 2-e usg., crep.- Cankr-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onektponHslii // Jlanb: onekTpoHo-OuOmmMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara oGpamenus: 14.03.2053) / - Pexum mocryma: ais
aBTOPU3. MOJIb30BATENCH.

3.2.3 UnTepHeT — pecypchbl:

1. Hay4Ho-monynsipHbI MPOEKT «IJEMEHTHI O0MbIIoi Hayku « (pu3uka, XUMHsI, MaTeMaTHKa,
aCTPOHOMHS, HayKa O >KU3HHU, Hayka o 3emuie). HOBOCTH Hayku, KHUTH, HayYHO-TIOMYJISIPHBIC
CTaThbH, JICKIMH, SHIUKIONeaun. https://postnauka.ru/themes/chemistry - JeKnuu 1Mo XMMHUHM Ha
caiite [loctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexum noctymna: cBOOOIHBII.
2. CaliT Hay4yHO-TIONMYJSPHOTO JXKypHana «XuMusl U 3u3HbY». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOTHBIH.
3. CallT o0 XuMHUM: KIaCCHUYECKHe Y4YEOHUKH, CIPABOYHUKH, DHIUKIONEIUH, TOUCK
OPTraHWYECKUX U HEOPTaHWYECKUX PEaKIIMi, COCTABIICHUE YpaBHEHHU peakuuid. https:// www.
xumuk.ru/ Pexum moctymna: cBOOOIHBIH.
4. Tlnarpopma Zoom aJis MPOBEAEHUS OHJIANH-3aHITHI U BUICO-KOH(GEPEHIINHN. [ DIEeKTPOHHBIIA
pecypc]. Pexum nocryna: https://zoom.us/.
5. DOnextpoHHas uHPOpPMAIMOHHO-OOpa3zoBarenbHas cpena Ha maatdpopme Moodle.
[DnekTpoHHBbIH pecypc]. Pexxum noctyna: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAMMBIM KOMILICKTOM JIMIEH3HOHHOIO
NPOrpaMMHOr0 odecrie4eHus


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

4 KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHHMSA YYEBHOI'O IPEIMETA

KoHTtpons u oOIEHKa pe3ylbTaTOB OCBOCHHSA O0IIE00pa30BaTENLHOTO MpEaMETa
pacKpbIBalOTCA Yepe3 AUCUUILTMHAPHBIE Pe3yabTaThl, HalpaBieHHbIE Ha (OPMUPOBAHUE OOIINX
KOMITETEHIIMI 10 pa3/ieiaM ¥ TeMaM COJIepKaHus yueOHOTro MaTrepuania.

[IpomexyrouHas atTectanus B popme nuddepeHpoBaHHOTO 3aueTa.

Oo0mme u mpogeccnoHaIbHBIE
KOMIeTeHIMH

Pa3nen/Tema

THI OLIEeHOYHBIX
MeponpuATHI

OK.01

IIK 2.1

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;

- 3amaud Ha COCTaBIICHUC
XUMUYECKUX (HOPMYIT;

- 3ajaHus Ha KMCIIOJIb30BaHUS
XAMHYECKOH CHMBOJIUKH U
Ha3BaHUM COCAMHCHUM  IIO
HOMEHKJIaType
MEXIyHApOIHOTO coro3a
TEOPETHYCCKOM M TIPUKJIIATHOM
XAMHUHA 51 TPUBUATBHBIX
Ha3BaHM IS COCTaBJIEHUS
XUMHYECKUX POPMYIT;

- 3aciaymmBaHuEe COOOIICHUIA
M OIICHKA UX IIOJITOTOBKH;

- PesynpTaT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENLHBIX PaboT;

- PesynpraT  BBINOTHEHUS
MPAKTUIECKON paboTHI;
-IIpakTHKO-OpUEHTUPOBAHHEIE
3a1aHus;

- Iloxbop,
npeoOpa3oBaHue
nH(popMalun

aHaM3 M|
yueOHOU

OK.02

IIK 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 01Ipoc

- 3acinymuBaHue COOOIIECHUMN
U OIICHKA UX IMOJrOTOBKH;

- 3aJaHusa Ha MCIIOJIL30BaHUS
XAMHYECKOH CHMBOJIUKH H
Ha3BaHWM COCAMHCHUM  IIO
HOMEHKJIaType
MEXIyHapOIHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHHU u TPUBHAIILHBIX
Ha3BaHMH IS COCTaBIICHUS
XUMUYECKHX (HOpMYIT;

- Pe3ynpTaT  BBINOIHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynprarT  BBIIOTHEHUS
MPaKTUYECKON pabOThI;
-ITpakTHKO-OpHUEHTUPOBAHHBIE
3aJ]aHU;

- ITox6op, aHaJIu3 u




npeoOpa3oBaHue yueOHOU
nHpopmaruu

OK.04

IIK 2.1

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN onpoc

- 3acinymuBaHue COOOIICHUM
U OIICHKA UX MOJITOTOBKH;

- 3azgaHusl Ha MCIOJIb30BAHUS
XMMHYECKOM CHMBOJMKH U
Ha3sBaHUU COEOUHEHUNU IIO
HOMEHKJIaType
MEX1YHApOJIHOTO coro3a
TEOPETUYECKOU U IIPUKIIATHOU
XUMHM U TPUBHAIBHBIX
Ha3BaHUU JJI1  COCTaBJICHUS
XUMHUYECKUX POPMYI;

- PesynpraT  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpTaT  BBINONHEHUS
MPaKTUYECKON pabOThI;

- PesynpTaT  BBINONHEHUS
nabopaTopHO paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIC
3a/1aHus;

- ITon6op, aHaAIN3 u
npeoOpa3oBaHue yaeOHOU
uHpopManuu

OK.07

K 2.1

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJIaHuUS;

- Iloxbop, aHaM3 |
npeoOpa3oBaHue yueOHOU
nH(popMalnu;




S HEPEYEHB UCIIOJIB3YEMbBIX METOJ1OB OBYUYEHMU A

5.1 TlaccuBHBIE: OMPOC, PENPOAYKTHBHBIC YIPAKHEHUS 10 3aKPEIUICHUI0O U  OTpaboTKe

M3y4EHHOI0 Marepuralia
5.2 AKTHBHBIE W WHTEPAKTHUBHBIC: HBPHUCTHUYECKHE Oecelpl, IUCKYCCUHU, KPYIJBIA CTOJM,
IIpe3eHTalusl, BAKTOPUHA, KBECT.



