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1 OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMbBI YYEBHOI'O TIPEJMETA
OY .12 XUMuUs

1.1 Ob6aacTh npuMeHeHHUs1 padoyeil MPorpaMmbl

Ob6meobpazoBarenbublii  yueOHbIM npeamer OVYIL12 Xumwusa sBisercs 00sS3aTeNbHONW YaCThIO
001eo0pa3oBaTeIbHOTO LKKIA O00pa3zoBaTenbHOM mnporpammbl B coorBercTBHH ¢ PI'OC CIIO mo
cnerranbHocTH 23.02.01 Opranu3anus nepeBo3oK M yIpaBiIeHHe Ha TpaHcropTe (1o BuaaM) (YTBEpKICH
npukazoM Munnpocsemienuss Poccun ot 20.03.2024 Nel76). PabGouass mporpamma OVYIL12 Xumus
paspaborana B cootBercTBHM ¢ PI'OC COO (B nelicTByromeld peAakiUh) U C YU4E€TOM HPUMEPHOU
paboueii mporpamMmbl  00IIE00pA30BATENBHON MUCIMIUIMHBI «XUMHS» A7 TPO(ecCHOHATBHBIX
oOpazoBarensHbix opranuzanuii UPIIO (yrBepxaena mpotokonom Ne6/2025 ot «18» anpens 2025 r.).

[Ipu peanuzanuu pabodell mporpaMmbl MOTYT HCHOJIb30BATHCS PA3IUYHbIE 00pa3zoBaTElIbHbBIE
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE, SJIEKTPOHHOE O0yUYCHHE.

Pabouas nporpamma yue6Horo mnpenmera OVIL12 Xumus MoxeT ObITh MCIOJIb30BaHA B
npodeccnoHanbHOM MOATOTOBKE, MEPErnoAroTOBKE U TOBBIIICHUH KBaTM(PHUKAUU pabodux 110
npodeccusim:

15894 OnepaTop nocTa 1eHTpaIu3aluu;

18401 Curnamnucr;

17244 TlpuemocnaTuuk rpy3a u 6araxa;

25337 Omnepatop o 006paboTKe EPEBO30YHBIX IOKYMECHTOB;

18726 CocraBuTelh ITOE3/I0B;

16033 OmnepaTop COpTUPOBOYHON TOPKH;

25354 OnepaTop npu ASKYPHOM MO CTaHIHUH.

1.2 Mecto y4yeOHo# mucuumnnbl (mpeamera) B ctpykrype OIIOII-IIIICC3:

B yue6npix mmanax OIIOII-TIIICC3 yuebnsiii npeamer OVYIIL.O5 T'eorpadus Bxoautr B cocraB
O0IKX y4eOHBIX AUCHUIUIUH (IPEeAMETOB), (GOPMHUPYEMBIX M3 00s3aTelbHBIX MpPEAMETHBIX obacTeit
®I'OC cpennero obuero obpazoBanus, st cnenuanbHocted CI1O. C yuéroMm npoduist ocBauBaeMoi
CIEeLMANBbHOCTH JIaHHBIN Y4eOHBIN MpeaMeT peanusyercs Ha 1 Kypce.

1.3 Mecro yueonoro npeamera B crpykrype OITIOII-IIIICC3:

O6meoOpazoBarenbHblii  yueOHblii mpeaMer OVIL12 Xumums wm3ydaercs Ha 0a30BOM YpOBHE B
0011e00pazoBaTeIbHOM IUKJIE YIEOHOTO TUIaHa OCHOBHOM MPOGECCHOHATLHON 00pa30BaTeIbHON MPOrPaMMBbl
crieranbHocTH 23.02.01 Opranu3zanys nepeBo3oK 1 yrpaBiIeHUE Ha TPaHCIIOpTe (IO BUAM).

Tpynoemkocts yueonoro npemmera OVYI1.12 Xumus Ha 6a30BOM YpPOBHE COCTaBIISsIET 72 daca, U3 KOTOPBIX
64 uvaca — 0a3oBBII MOAYTh (6 pa3menoB) W 8§ YacoB — MpUKIANHON Momynb (1 pasmen), BKIIOYAIOIIHIA
MPaKTUKO-OPUEHTHPOBAHHOE COZEpKaHHE KOHKPETHOM Mmpodeccrn Win crienuanbHOCTH.

[puknagHoit Momyne BKIMOYaeT oAuH pasnen. Pasnmen 7 «Xumust B ObITY M NPOU3BOJCTBEHHOU
JESITeTbHOCTH YeJIOBEKa» pean3yeTcs UIs YKPYIMHEHHBIX TpyI crerpansHocTeid / mpodeccmii: 23.00.00
Ha MarepHuayie, CBSI3aHHOTO C OJKOJOTMYECKOM O€30MacHOCThI0O M OLIEHKOW IOCHEACTBUM OBITOBOW U
MIPOM3BOICTBEHHOM JICITETLHOCTH, TIO OTpacisiM Oyay1iiel mpodeccHoHaTbHON JeSTeTbHOCTH O0YYarOIIIXCS.

1.3 Iliianupyembie pe3yJibTaThbl 0CBOEHHUSI Y4eOHOI0 MpeaMeTa:

1.3.1 Ilean yyeOHOrO mpeaMeTa:

DOpMUPOBAHUE y CTYACHTOB TMPEACTABICHUS O XWMHUYECKOM COCTABJSIIOIICH €CTECTBEHHOHAYYHOM
KapTUHBl MHpa KaK OCHOBBI TNPHUHSTUS pEIICHUH B >KU3HEHHBIX U TMPOU3BOJCTBEHHBIX CUTYallHsX,
OTBETCTBEHHOT'0 TIOBECHHS B IPUPOAHOM CpeJie.

3anaum npeavera:

1) cdopmupoBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHHS XMMHUYECKUX MPOIIECCOB M SIBIICHUI B



OKPYXKAIOIIEH Ccpelie, IEeJOCTHOM HAay4yHOW KapTUHBI MHpa, B3aUMOCBS3M M B3aUMO3aBHCUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBJIAATH (OPMYJIbI HEOPIraHMISCKHX U OPraHUYECKUX BEILECTB, YPaBHECHHSI
XUMHYECKHUX PEAKIIMi, OOBSICHATh UX CMBICI, UHTEPIIPETUPOBATh PE3YJIHTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM TPOBEIACHHS MPOCTEHIIMX XHMHYECKUX AKCICPHUMEHTATBHBIX
UCCIIEIOBAaHUN C COOJIIOZICHHEM IMpaBMWJI O€30MacHOrO OOpalleHHs C BEHIECTBAMH W J1a0OpaTOPHBIM
000pyZ0BaHHEM;

4) pa3BUTh YMCHHS HCIIOJb30BaTh HWH(POPMAIIMIO XUMHYECKOTO XapakTepa W3 Pa3IHuHBIX
HMCTOYHUKOB;

5) cdopmupoBaTh yMEHHsS TPOTHO3UPOBATH IOCHCACTBUS CBOCH JICSTEIBHOCTH M XHUMHYECKUX
MIPUPOJTHBIX, OBITOBBIX U ITPOU3BOICTBEHHBIX MTPOLIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTIDKCHHH XUMHUYCCKOW HAyKH W TEXHOJOTHH IS
Pa3BUTHS COLHATBLHOM U IPOU3BOACTBEHHOM cep.

1.3.2 B pe3yJibTate 0CBOEHUS Y4eOHOI0 NMpeIMeTa 00y4aloUIUiics 10/ IKeH

yMeTh:

- Ha3bIBaTh U3YUYEHHBIC BEIIECTBA 10 «TPUBUAIBHOW» UM MEXKTYHAPOIHON HOMEHKIIATYPE;

- ONPEAEINIATh: BaJIECHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX AJIEMEHTOB, TUIl XUMUYECKOW CBSI3U
B COEIMHEHHUAX, 3apsii MOHA, XapaKTep cpeAbl B BOJHBIX PACTBOpPAX HEOPraHMYECKUX COEIMHEHUH,
OKHCJIUTENb W BOCCTAHOBUTENb, NPUHAMJIECKHOCTh BEIIECTB K pPa3IUYHbIM KJAcCaM OpPraHUYECKUX
COCIMHEHU;

- XapaKTepU30BaTh: 3JEMEHThl MaJIbIX MEPUOAOB IO MX NoJIokeHUto B Ilepuoanueckoin cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHX W OPraHWYECKUX COEIMHEHHUH; CTPOEHHE M XHMHUYECKHE CBOMCTBA H3YYEHHBIX
OPraHUYEeCKUX COCIUHECHUM;

- 0OBSACHATBH: 3aBHUCHUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; MPUPOIY XHUMHUECKON
CBSA3M (MOHHOM, KOBAJIEHTHOW, METAJJIMYECKOM), 3aBUCHUMOCTh CKOPOCTH XUMHYECKOM peakUuu U
MOJIOKEHUS XMMHUYECKOTO PABHOBECHS OT PA3IMUHBIX (DaKTOPOB;

- BBIMOJHATh XUMHUYECKUNM SKCIEPUMEHT IO PACMO3HABAHUIO BAXXHEWUIITUX HEOPTaHMYECKUX W
OpraHUYECKUX BEUIECTB;

- TIPOBOJIUTH CAMOCTOSITEHHBIM TTOMCK XUMUYECKOW HH(POPMAIMK C UCIOJIb30BAHUEM Pa3IMYHBIX
HMCTOYHUKOB (HAy4YHO-TIOMYJSPHBIX M3/IaHUN, KOMIIBIOTEPHBIX 0a3 HaHHBIX, pecypcoB HHTepHETa);
HCIO0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH /Il 00pabOTKH U Iepeaud XMMHUYECKOol uHopmanuu u ee
MIPEJICTaBJICHHS B pa3IUYHBIX (POpMax; UCIOIB30BATh MPHOOPETEHHBIC 3HAHUS U YMEHHS B TPAKTUYECKOM
NESATEILHOCTH U TIOBCETHEBHOW >KM3HU JUISL: - OOBSICHEHHS XMMHYECKUX SIBIICHUM, MPOUCXOMASIINX B
npupoae, OBITY W Ha TMPOU3BOJACTBE; - OMNpEICNeHUs BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX
MIPEBPAIICHUI B PA3IMYHBIX YCIOBHUAX M OLIEHKH UX MOCIIEACTBUM;

- KOJIOTMYECKH IPaMOTHOIO MTOBE/IEHUS B OKPYXKalOLIEeH cpene;

- OLEHKU BJIMSHHUS XHMHUYECKOTO 3arpsi3HEHUs OKpYXKalolled cpelbl Ha OpraHu3M 4YeloBeKa U
JPYTHUE KUBbIE OPTAHU3MBI;

- Oe3omacHoro oOpallleHHs C TOPIOYMMHU U TOKCHMYHBIMHU BELIECTBaMH, J1aOOpaTOPHBIM
o0opynoBaHuEM;

- IPUTOTOBJICHUS PACTBOPOB 33JaHHOW KOHIEHTPAIIMHU B OBITY U Ha IPOU3BO/JICTBE;

- KPUTHYECKON OIICHKU IOCTOBEPHOCTH XHMHUYECKOW HWHGOpMAIU, TOCTYMAroMed M3 pa3HbIX
HWCTOYHHUKOB;

- MIOHUMATh B3aUMOCBSI3b YUEOHOM AUCHIUTUIHHBI C 0COOCHHOCTSIMU TIpodeccuu podeCcCHOHaTBLHON
NesITeIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 110 JAHHON y4eOHOM THUCIUTUIMHE.

3HATH:

- B@XHEHIIME XWMHUYECKHE TOHSATHS: BEIIECTBO, XUMHUYECKHUW JJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEIIbHBIE AaTOMHAasi U MOJIEKYJSIpHAsh MAacChl, MOH, aJUIOTPOINMS, M30TOMNbI, XUMHUUYECKAs CBS3b,
ANEKTPOOTPHUIATETLHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIICHUSI, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIM 00beM,
BEILIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPBI, DJIEKTPOIUT U HEDJIEKTPOJIUT,
JJEKTPOJIUTUYECKAS AUCCOLMALIMNS, OKHUCIUTEIb W BOCCTAHOBMUTENb, OKHCIEHHE W BOCCTaHOBIJICHHE,



TEIUIOBOM 3(QQEeKT peakiu, CKOPOCTh XHMHUYECKOM peakIuu, KaTallu3, XHUMHUYECKOe paBHOBECHE,

YIJIEPOJHBIN CKeNeT, (yHKIIMOHATbHAS TPYTIIa, H30MEpPHsi, TOMOJIOTHUS;

- OCHOBHBIC 3aKOHBI XMMHHU: COXpPaHCHHA MaCChl BECIICCTB, IIOCTOSAHCTBA COCTAaBa, nepnonnqecm/lﬁ

3aKOH;

- OCHOBHBIE TE€OPUM XUMHUHU: XUMHUUYECKOW CBSI3U, IJIEKTPOJUTUYECKON AUCCOLMAINM, CTPOEHUS
OPraHUYEeCKUX COCAUHECHUM;
- BAKHEWIIME BEIIECTBA U MaTEpPHaJIbl: OCHOBHBIE METAJUIBI U CILJIABBI; CEpHAas, COJIsIHAsA, a30THAs U
YKCyCHAasi KHUCJIOTHI; IIENI0OYM, aMMHaK, MUHEpalbHbIC YIOOPEHHUs, METaH, 3TWUJICH, alleTUJIeH, OCH30,
3TaHOJ, KUPBI, MbLJIa, [JII0OK03a, caxapo3a, Kpaxmal, KjieT4aTka, OelKu, HICKYCCTBEHHbIE U CUHTETHUECKHE
BOJIOKHA, Kay4YyKH, [JTACTMACCHI.

1.3.3 Ilnanupyemblie pe3yJIbTaThl 0CBOCHHS Y4eOHOI0 peAMeTa:
Ocoboe 3HaueHue yueOHbli npeamer umeer npu popmupoBanuu U pazputun OK u I1K:

OO0mue IlnannpyemMble pe3y/ibTaThbl 00y4eHHU s
KOMIIETeHIIH U O6mue? Jlncuunaunapubie’
OK 01. B yacT TPpY10BOr0 BOCIIMTAHMSA: - BJIAJETH CHUCTEMO
Bri6upats ciocodbr | - FOTOBHOCTb K TpPYAY, OCO3HAHHE | XUMHYECKUX 3HAHUI, KOTOpas
pelIeHus 3a1a4 LIEHHOCTH MacTePCTBa, TPYA0II00UE; BKJIFOYAET: OCHOBOIIOJIArAIOIINE

npodeccnoHaTBEHOM
JeSITCIIBHOCTH
MMPUMCHUTCIIBHO

K pa3IM4HbIM
KOHTCKCTaM

- TOTOBHOCTh K aKTHBHOH ACATCIIbHOCTHU

TEXHOJIOTHICCKOM Hu COITMAITbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTD
WHULIMUPOBATH, TJIAaHUPOBATH u
CaMOCTOSTEIIHLHO BBIIIOJIHATH TaKylo
JIeSITEILHOCTD;

- UHTEpEeC K pa3iuuHeiM  chepam

npo¢ecCHOHATILHOMN eATEIbHOCTH,
OniageHne yHHBEPCATBHBIMHM Y4eOHBIMH
MO3HABATE/ILHBIMH [eiiCTBUAMU:

MOHATUS (XUMMUYECKHH 3JIEMEHT,

aToM, OJJIGKTPOHHAs 000JI0YKa
aroma, S-, P-, d-3J€KTpOHHBIC
opourtanm aTOMOB, HOH,
MOJICKY/Ia, BAJICHTHOCTD,

JIEKTPOOTPULIATENILHOCTD,
CTEIECHb OKUCIICHUS, XUMUYECKast
CBf3b, MOJIb, MOIISIPHAas Macca,
MOJISIpHBIA  00BEM, YIIIEpOHBIH
CcKeJeT, (YHKIMOHATIbHAS TPYIINa,

a) 0a3oBble JIOTHYeCKHe AeHCTBHUSA: pajuKai, W30MepHs, H30MEpBbI,
- CaMOCTOATENFHO  (OPMYITHPOBATH Y | TOMOJIOTHYECKHHA psiJl, TOMOJIOTH,
aKTyaJM3upoBaTh MpoOJIeMy, paccMaTpuBaTh | YIJIEBOAOPO/bL,  KHCIOPOA- H
€e BCECTOPOHHE; a30TCo/IepXkKallue  COEAUHEHUS,
- YCTaHaBJIMBaTh CYLIECTBEHHBIN MPHU3HAK WU OHOJIOTHYECKH aKTHUBHBIC
OCHOBAHMS ISl CPaBHEHHS, KIacCH(UKAIMH ¥ | BEIECTBA  (YITICBOLBI,  KHPBHL,
000011eHNS; OeJKM), MOHOMEp, TOJHMED,
- ONpEeNensTh LENH IeITeNbHOCTH, 3aaaBaTh | CTPYKTYPHOC 3BCHO,
napaMeTphl U KPUTEPUU UX JOCTIKEHUST, BBICOKOMOJIEKYJIAPHBIC
- BBISIBIISITH 3aKOHOMEPHOCTH U MpOTHBOpeuwst | COCMHCHNUA,  KPUCTATAICCKaAs
B pacCMaTPHBAEMBIX SIBIICHUSIX; PCIICTKE,  THIBI  XUMHYCCKAX
- BHOCUTH  KOPPEKTHBBI B  JEATEILHOCTH, | PECAKIHAH (OKHCIHTENBEHO-
OLIEHMBATh COOTBETCTBHE PE3YJILTATOB Iesm, | BOCCTAHOBUTEIBHBIC,  9K30- 1
OLIEHMBATh PUCKU ITOCIIEICTBHH JieaTeapHocTy; | JHAOTCPMUHICCKUC, peaKIum
- pasBHBAT KpEATMBHOG MbIUUIeHMe mpu | NOHHOTO  OOMeHa),  pacTBop,
PeIIeHNH XU3HEHHBIX TIPOOJIeM SJICKTPOJIATRL,  HEIJICKTPOJIATRI,
0) 6a30BbIe HCCIEN0BATEILCKHE 1eHCTBHS: SJICKTPOJIMTHICCKAA
- BIIATIETD HABEIKAMI yueOHo- | AMCCOIHAI, OKHUCITUTEITh,
UCCIIEI0BATENHCKOM u npoekTHoif | BOCCTAHOBUTEIID, CKOpOCTL
JEATENLHOCTH, — HaBbIKaMu  pasperenus | XAMUICCKON peaxiuu,
XHUMHUYECKOE paBHOBECHE),

2 VKa3bIBAIOTCA JTHUHOCTHBIE H MeTtanpeaMmetnsie pe3yiabratel u3 ®I'OC COO (B mocnenneii pexakuuu ot 12.08.2022) B
OTrIaroyibHo# Gopme, popmupyembie 00IIe00pa30BaTENBHON AUCITUITITHHON
3 IucummnnunapHble (IpeIMETHBIE) Pe3yIbTaThl yKa3bIBAIOTCS B COOTBETCTBHHU C MX HOJHBIM mepeuneM Bo ®I'OC COO (B
nocneHeit pexakiumu ot 12.08.2022)




po0iiem;
- BBIABIIATBH [IPUUUHHO-CIIEACTBEHHBIE CBSI3U U
aKTyaJIn3UpoBaTh 3a/lauy, BbIIBUIATh TMIIOTE3Y
€e  pelIeHUs, HaXOIUTb AapryMEHThl I
JI0Ka3aTelIbCTBA CBOUX YTBEPXKAECHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHNUS;
- QHAIM3UPOBATh  IOJNYYEHHbIE B  XOA€
pelleHus 3aJaud  pe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSIX;
- YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIIHHYIO
u MPAKTUIECKYIO obnactu
KU3HENIESITEIIbHOCTH;
- yMEThb MHTETPUPOBATH 3HAHUS M3 PA3HBIX
MIPEIMETHBIX 00IacTel;
- BBIIBATATh ~ HOBBIE  WJEW,  [pejlararh
OPUTHHAITBHBIE TOIXOIbI ¥ PEILICHHS,;
- CIIOCOOHOCTH UX  HCHOJIb30BAHUS B
ITO3HABATEIbHON Y COLIMAIEHOM ITPAKTHKE

TEOPUH | (Teopust
XUMHYECKOTO CTpOCHUS
opranndecknx BemectB  A.M.
Bytnepoga, Teopus
AMEKTPOJIUTHICCKOM
JIUCCOLIMAIINHN,  TEPUOIUICCKUN
3akoH /.M. MenzaeneeBa, 3aKoH
COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYCCKUI  SI3BIK  XHMHHU,
(aKTOJOTMYECKHE  CBEIEHHS O
CBOWCTBAX, COCTaBE, IOJIyYCHUH U
0e301acHOM HCIIOJIb30BaHUU
BOKHEHUIITNX HEOPTAaHWYECKUX U
OpPTaHWYECKHUX BEIIECTB B OBITY
U MPAKTUYCCKOW ACSITETbHOCTH
YeJI0BEKa,

- YMETh BBUIBIISITH XapaKTEPHBIC
TIPU3HAKH u B3aMMOCBSI3b
W3yUYCHHBIX TIOHSTUH, IPUMCHSITH
COOTBETCTBYIOIINE IMOHATHS TIPH
OTIFICAHUU CTPOCHUS M CBOHCTB
HEOPTaHUYECKUX ¥ OPTaHUICCKUX
BEIIECTB M WX IPEBpAIlICHU,
BBISIBJISITh B3aHMOCBSI3b
XUMHUYECKHUX 3HAHUI c
MOHSATUAMH ¥ TIPE/ICTABICHHUSIMU
IPYTUX  €CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh
HaMMCHOBAHUS
COCIMHEHUN  MEXKIyHApPOIAHOTO
COor03a TEOPETUYECKON 5
TIPUKJIaTHOM XUMHUH u
TpUBHAIILHBIE Ha3BaHMS
BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTHJICH, TJIMIEPHH, (EHOII,
(dhopManbaeruI, YKCyCHast
KHUCJIOTA, TJIMIMH, yTrapHBIA Ta3,
YTJIEKUCIIBII ras, aMMHAK,
raimieHasi M3BECTb, HeraleHas
W3BECTh, IIMThEBAs cola H
JPYTHX), COCTaBJISATH (HOPMYJIBI
HEOPTaHUYECKUX M OPTaHUIECKUX
BEIIIECTB, YPABHEHUS XMMUICCKUX
peakiuii, OOBSICHATh WX CMBICI;

3aKOHbI

HCIIOJIB30BaATh
XHUMHWUYCCKUX

MTOJITBEPKIATh XapaKTepHbIE
XUMHUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOILUMHU
JKCIICPUMEHTAaMU M 3allUCAMH
YpPaBHEHUHU XUMHYECKUX
peaKuuii;

- yMETb yCTaHaBJIUBaTh
IIPUHAJICKHOCTh H3YYEHHBIX




HCOPraHNMYCCKHUX u

OpPraHUYeCKUX BEIICCTB K
OMpeNeNeHHbIM  KjlaccaM |
rpyIiam COCITMHCHHIA,
XapaKTepu30BaTh HMX COCTaB M
Ba)KHEHIIINE CBOICTBa;
OTIpEICIISATh BHJIBI
XUMUYECKHX cBsI3ei
(KoBaJIeHTHAA, HMOHHAsI,
METaJUTn4YecKasi,  BOJOPOJIHAs),
THTIBI KPUCTALTMYECKUX PEIIETOK
BEIIIECTB; KJIaCCU(PHIIUPOBATH
XHUMHYCCKHE

peakiuu;

- c(popMHpOBaATH MPEICTABICHUS:
0 XMMMYECKOM COCTaBJIAIOLIEH
€CTECTBEHHOHAY4YHON KapTHHBI
MHpa, pojii XMMHUHU B IMO3HAHHUU

SBJICHUI [IpUPOABL, B
(GOpMUPOBAHUM MBIIIICHUS U
KYJIbTYpbI JINYHOCTH, ee

(YHKIMOHAIBHOM TPaMOTHOCTH,

HEOOXOIUMOM Ui pelIeHUs
HPaKTUYECKUX 3a1a4 u
OKOJIOTHYECKH ~ OOOCHOBaHHOT'O

OTHOILLIEHHS K CBOEMY 3/10POBBIO
U IPUPOJHOU CPEE;
- YMEThb IPOBOAWTH PACUETHI IO

XUMHUYECKUM  (opMmysnaM |
YPaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HCIOJIb30BAHHUEM
bu3neckux BEJINYHH,
XapaKkTEPU3YIOIMX  BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
MaccChl, o0BeMa
(HOpMasnbHBIE YCJIOBHSI) Ta30B,
KOJIMYECTBa BEIIECTBA;
HCIIOJIb30BaTh CUCTEMHbIE
XUMHYECKHE 3HaHUS IS
MIPUHATHS pelieHnit B
KOHKPETHBIX YKU3HEHHBIX
CUTYaLHSIX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUEM.

OK 02. B 006s1acTH IEeHHOCTH HAYYHOI'0 NO3HAHUS S - yMeTb  IUIAHMpOBAaTh U
Hcnons30Bath - c(hopMHUPOBaHHOCTb MHPOBO33PEHMS, | BBITTOJIHAT XAMHAYECKUH
COBPEMCHHBIE COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO | 3KCIIEPUMEHT (mpeBpalLeHust
Cpe/icTBa TIOMCKa, | Pa3BUTUS HAYKH U OOIECTBEHHOM MPAKTHKH, | OPraHUYECKUX  BELIECTB  IIPU
aHaIM3a 1 | OCHOBaHHOI'O Ha JUAJIOre KyJIbTyp, | HarpeBaHUH, MOTy4YEHHUE 3THIIEHA
MHTEPIpETaIuH CIIOCOOCTBYIOILIEI'O OCO3HAHMIO CBOETO MECTa B | U U3YYEHHE €r0  CBOMCTB,
HHpOpMAIUHI u | NOJIHUKYJIBTYPHOM MUpE; KQueCTBEHHBIE  PEaKUUM  Ha
HH(pOPMALMOHHBIE - COBEpIICHCTBOBAaHUE S3BIKOBOM U | albJerujbl, Kpaxmall, YKCYCHYIO
TEXHOJOIMH quist | YMTATENbCKOM  KYJIBTYphl — KaK  CPEJCTBA | KHMCIOTY; J€HaTypauus OenkoB
BBINONHEHMs  3ajay | B3AUMOJICHCTBHS MEXIY JIIOJbMH U IO3HAHWS | DY HAIPEBAHMM,  L[BCTHBIC

MHpa, peakuuy  OENKOB;  HPOBOAUTH




npoeCCUOHABHON | - OCO3HAHUE LIEHHOCTH HAy4HOM NEATENbHOCTH, | PEaKlMM  HOHHOIO  OOMeEHa,
JeSITEIbHOCTH. TOTOBHOCTh  OCYIIECTBJISATh MPOEKTHYIO U | ONPENEeNsiTh  Cpely  BOJHBIX
UCCIE0BATENBCKYIO JeATEeNIbHOCTh | PacTBOPOB, Ka4eCTBEHHbIE
MHIIMBUYaJIHHO U B TPYIIIIE; peakuuu Ha cyibdar-, kKapOooHat-
OsjajieHne YyHMBEPCAIbHBIMH Y4eOHbIMH U XJIOpUJ-aHUOHBI, HA KAaTHUOH
N03HABATeJILHBIMU [1eliCTBUAMU: aMMOHUS; pelarb
B) padora ¢ uHgopmanuei: AKCIIEPUMEHTAIILHBIC 337a4ud 10
- BIJIQJICTh HABBIKAMH TOJIyYeHUs MHPOPMALIMH | TeMaM "Meramib" u
u3 HMCTOYHHUKOB Ppa3HbIX TUMOB, | "Hemeramwisl'") B COOTBETCTBUH C
CaMOCTOSITEJIbHO OCYLIECTBIISTH MOUCK, aHAIN3, | IPaBUIaAMU TEXHUKHU
CHCTEMAaTU3alIUI0 u MHTEpIIPETaluio | 0€30MaCHOCTH MPHU OOpAILCHUH C
uHpopmaImn Ppa3IMuHbIX BUJIOB U | BEIIECTBAMU M JIaOOpaTOPHBIM
¢bopm npencTaBieHUS; 000py/IOBaHMEM;  IIPENICTABIIATH
- CO37[aBaTh TEKCThI B Pa3MYHBIX (hOpMarax C | pe3ysbTaThl XUMHYECKOTO
y4eToM Ha3HauyeHHsT MH(OpPMAIMU M LENEeBOW | AKCIIEpUMEHTa B (GopMe 3arucu
ayIMTOpHH, BBIOMpAs ONTHUMAJIBHYIO (OPMY | YPaBHEHHH  COOTBETCTBYIOIIHX
NIPE/ICTABIICHUS U BU3YyaIU3aluH; peakimii U opMyaupoBarh
- OLICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTb | BBIBOABI ~ Ha  OCHOBE  3THUX
uH(OpPMALINK, €€ COOTBETCTBHE NPABOBBIM M | PE3yJIbTATOB;
MOPaJIbHO-ITUYECKUM HOPMaM; - yMeTb aHaIN3UPOBATh
- HCMOJIb30BaTh CPe/ICTBAa MH(OPMAIIMOHHBIX U | XUMHUECKYIO HUH(pOpMALHIO,
KOMMYHUKAIIMOHHBIX TE€XHOJIOTUH B PELICHUU | MOIY4aeMyrO u3 pa3HbIX
KOTHUTUBHBIX, KOMMYHUKAaTUBHbIX U | HCTOYHUKOB (CPEACTB MacCOBOM
OpraHM3allMOHHBIX 3ala4d ¢ coOirofeHueM | uHpopmarmu, cetb MHTepHET U
TpeOoBaHu SPrOHOMUKH, TEXHUKU | APYTHE),
0e30MacHOCTH, TUTHEHBI, | - BJIAJETh OCHOBHBIMH METOJaMHU
pecypcocOepexeHus, IIPABOBBIX U | HAQy4YHOTO TII03HAHWs BELIECTB U
TMYECKUX HOpPM, HOPM MH(OPMAIIMOHHON | XUMHUYECKUX SIBIICHUI
0C30IMaCHOCTH; (HabmoieHME, U3MEpeHue,
- BJIQJIETh HAaBBIKAMHU PACMO3HABAaHUs M 3AlUTHI | SKCIIEPUMEHT, MOJICTMPOBAHUE);
uHpopMaly, UHPOPMAIMOHHON OE30MacHOCTH | - YMETh MPOBOAMUTH PACUEThI IO
JUYHOCTH XUMUYECKUM  QopMmynam U
YPaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HCIOJIb30BAHUEM
bu3nyeckux BEJINYMH,
XapaKTEPU3YIOIIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, oObema (HOpMajbHbIE
YCIIOBHS) Ta30B, KOJUYECTBA
BELIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XUMUYECKHE 3HaHUS
Il TIPUHATHAS ~ PEIICHUHd B
KOHKPETHBIX YKU3HEHHBIX
CUTYaLHSIX, CBSI3aHHBIX c
BEILIECTBAMH M UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOPa3BHUTHIO, | -  yME€Tb  IUIAHUPOBaTb |
D¢ dexTuBHO CaMOCTOSITETIBHOCTH U CAaMOOIIPEEIIEHHUIO; BBITIONTHSITH XUMHYECKUI
B3aUMOJIECTBOBATL | - OBJIaJICHUE HaBBIKAMU Y4eOHO- | 3KCIIEpUMEHT (mpeBparenys
u paboTarhb B | MCCIIEIOBATENBCKOM, MPOCKTHOW U COLMAIBHON | OPraHM4eCKUX  BELIECTB  PH
KOJUIEKTUBE U | ACATCIBHOCTH, HarpeBaHuM, IOJIy4eHUE DTUICHA
KOMaH/IE. Osnajgenne _ YHUBEPCAILHBIMM | 11 p3yyeHME €O  CBOWCTB,
KOMMYHHMKATHBHBIMH JIeHCTBUSIMM KAYeCTBEHHBIC  PEAKIMH  HA

0) coBMecCTHAs J1eSITEeJIbHOCTD:
- IIOHUMATb W HCIOJIB30BATH IMPCUMYIICCTBA

aNbIETUbI, Kpaxmall, YKCYCHYIO




KOMaH/THOW ¥ MHIUBUIYJILHOU PaOOTHI,

- TPUHUMATb LIETM COBMECTHOM JIESITEIbHOCTH,
OpraHU30BbIBATh M KOOPAWHHPOBATH JICHCTBUS
Mo ee JOCTH)KCHHMIO: COCTaBJIATH IUIaH
JEUCTBUM, paclpeiesisiTh poJid C  Y4YETOM
MHEHHUI YYaCTHHKOB OOCYXIaTh pe3yJIbTaThl
COBMECTHOM palOThI;

- KOOPIMHUPOBaTh M BBIIOJHATH padOTy B
YCIOBUSIX ~ PEalbHOTO,  BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCYILECTBJIATh TMO3UTUBHOE CTPATErHYecKOe
MOBEJACHWE B  pA3NIMUHBIX  CUTYaIMsX,
MIPOSIBIISATH TBOPYECTBO U BOOOpaKE€HHE, OBITH
WHHUIUATHBHBIM

Ogaanenne YHUBEPCAJIbLHBIMH
peryJIITHBHBIMM J1€iiCTBUSIMM

r) NpUHATHE ce0sl M APYTrUX JI0aei:
- IPUHUMATh MOTHBBI W aPTryMEHTHI
mosien npu aHaJm3e
JeSITEIIbHOCTH;

- IpU3HaBaTh CBOE IMPaBO U TIPaBO
JIIOJICH Ha OIIMOKH;

- pa3BUBATh CIOCOOHOCTh TIOHUMATh MHUP C
TIO3UIIMH JPYTOr0 YeJI0BEKa;

Apyrux
pe3yIbTaToB

JpyTHX

OEJIKOB
LIBETHBIE
MPOBOJIUTh

KUCIIOTY; JICHATYpPAIHs
Ipd  HarpeBaHuw,
peakiuu  OEJKOB;
peakuuu  HOHHOTO  OOMeHa,
ONpeneNniaTh  Cpeay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynb(ar-, KapOoHaT-
U XJOpUA-aHUOHBL, Ha KaTHOH
aMMOHWS; periaTh
AKCIIEPUMEHTAIbHBIE 3aJaudl 0
TeMaM "Merasuib" u
"Hemeramibl'") B COOTBETCTBUU C
NpaBUIIaAMH TEXHUKHU
0€30IacHOCTH TIpH OOpAICHUH C
BEILIECTBAMH U JIAOOpaTOPHBIM

000py/I0OBaHUEM;  TIPEICTABIIATH
pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3ammcu
YpaBHEHUH  COOTBETCTBYIOLIMX
peakuuii  u  (QOpPMYIHPOBATH
BBIBOJIbI Ha  OCHOBE  JTHX
pe3yIbTATOB

OK 07. B o00s1acTH 3K0J10THY€CKOTr0 BOCIIMTAHUS - chopMHpOBATH MPEICTABICHUS:
CopelicTBOBaTH - copMHPOBaHHOCTH HKOJIOTUYECKOM | O XUMHMYECKOM COCTaBIAOLIEH
COXPAHEHHUIO KyJbTypbl, TOHUMAHUE BIMSIHUS COLMAIBHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpPYKaroIel cpeibl, | SKOHOMUYECKHX — TPOLECCOB  HA  COCTOSHHME | MHUpA, POJIU XHMHUH B MO3HAHHU
pecypcocbepesxenno, | IPUPOIHON U COLMAIBHOW CPEJIbl, OCO3HAHUE | SBICHUH [IpUPOBL, B
NPUMEHATh ~ 3HaHMs | VIOOATBHOrO  Xapakrepa  9KOJOTHYECKUX | (OPMHUPOBAHMM  MBILUICHUS 1
00 n3MeHeHuu | Ipooiem; KYJbTYpPBI JIMYHOCTH, ee
KIMMATa, TPHHIMNG | - UIAHKPOBAHHME U OCYIICCTBIICHNE ICHCTBNUIL B (YHKIIMOHATBHOW T'PaMOTHOCTH,
6epEKIMBOTO OprZKa}omeﬁ Cpejie Ha OCHOBE 3HaHWS Iiefiel | HEOOXOAUMOH Ul pelIeHus
IIPOM3BOJICTBA, YCTOWYHMBOTO pa3BUTHSA YEJIOBEUECTBA; | MPAKTUYECKUX 3aauu
> PeKTHBHO AKTHBHOE HETIPHATHE AeCTBUM, NPUHOCAIIMX | DKOJIOTHYECKH  OOOCHOBAHHOTO
NeHCTBOBATD B | BDEI OKpYXKArOIIEH Cpee; OTHOLUCHNS K CBOEMY 310POBbIO
Ype3BBIMANHEIX - yMEHHE MIPOTHO3UPOBATH | U IPUPOJHON CPEE;
CHTYAIHSX. HeOIaronpusiTHbIE IKOJIOTHMIECKUE | - YMEThb COONIofaTh MpaBuia
MTOCTIE/ICTBUS MPEMPUHAMACMBIX | SKOJIOTHYECKU 11eJIECO00Pa3HOro
JNENUCTBUMN, TPEAOTBpALIATh UX; MOBEJICHUS B OBITY U TPYIOBOH
- paCIIUpEeHHe  OIbITa JIESITEIbHOCTH | AEATEIIBHOCTH B LEJsX
9KOJIOTMYECKON HAIIPABIEHHOCTH; COXPaHEHMsI CBOETrO 3/I0pOBbsI U
- OBJIaJICHUE HaBbIKaMU y4eOHO- | OKpY’KAfOIIeH MPUPOIHONA CPEIIb;
HCCIICA0BATCIIbCKOU, MPOCKTHOU U COOUATIbHOU YYUTEIBATh OITIACHOCTH
ACATCIIBHOCTH, BO3IEHCTBUSL Ha JKUBBIE
OpraHu3Mbl OIPEIENIEHHBIX
BEILIECTB, TIOHUMasI CMBICII
MIOKa3aTesst IIpeeTbHON
JIOITyCTUMOW KOHILICHTPALUU
IIK 2.1. | - yMmeHHME oOIpenensiTh KOHCTPYKTHBHBIE | - C(DOPMHPOBATH NIPEICTABICHUS:
ObecneunBaTh OCOOCHHOCTH Y3JIOB M JeTaleidl MOABM)KHOTO | O CBOMCTBAaX METAJIIOB, CIUIABAX,
BBITIOJIHEHUE COCTaBa; BU/JAaX  KOppO3MH,  00OJacTH
YCIIOBUI 10 | - TOHMMAHHE  CUCTEMbl  TEXHHYECKOIO | IPUMEHEHUS] HEMETANINUYECKUX U




OpraHu3alu
JIIBHKEHHUSA
TpaHCIIOpTa

00CITy)KUBaHHUSI
cocraBa

u

peMoHTa

MOJBMKHOT'O

KOMITIO3UIIUOHHBIX  MAaTCPUAJIOB,
BUJax H CBOMCTBaX TOIIJINBA,

CMa304HbIX u 3alIUTHBIX
MaTepHanax, CBOMCTBax
HEOPraHUYECKUX u
OpraHu4ecKuX COEIIMHEHHIA,

MapKHPOBKE M MEPEBO3KE TPY30B
110 JKEJIC3HOH JIopore.




2 CTPYKTYPA U COAEPXKXAHUE YYEBHOI'O IIPEIMETA

2.1 O6beM yueOHOIro nmpeaMeTa U BHAbI Y4eOHO#l padoThl

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrpaMMbl Y4eOHOT0 MpeaMeTa 72
B TOM YHUCIJIE:
OcHoOBHOe coiep:kaHue 72
B TOM YHUCIJIE:
JIEKITUH, YPOKHU 25
caMOCTOsATeNIbHAs paboTa 11
MPAKTUYECKHE 3aHITHS 22
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccnonaibHO-0PHMEHTUPOBAHHOE COIEeP:KAHUE
B T.4..
TEOpeTUIEeCKoe O0yueHUe 25
MIPAKTUICCKHUC 3aHITHSI 4
KOHTPOJIbHbIE PadOTHI 1
B coomeemcmeuu ¢ yyeOHvim niaanom no umozam | cemecmpa ammecmayus
npo6ooUmMCcs 8 hopme KOHMPOJILHOU pabomul.
[Ipome:xxyTounasi arrectanus (B popme auddepeHnpoBaHHOTO 3a4€Ta) 2




2.2 TemaTn4yecKkHi IJIAH U COJlePKAHUE Y4eOHOI 0 MPeaMeTa

1

2

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue y4eOHOro MaTepuaJia, NpaKTUYeCKHe 1 Ja0opaTopHbIe 3aHATHS,
caMoCTosiTe/IbHAasi padoTa 00y4armmuxcst

O0nLeMm
4acoB

dopmupyembie
KOMIIeTEHIN U
OK, IIK

Pa3znea 1. Teopernueckne 0CHOBbI XUMUM

8/1

Tema 1.1 CtpoeHue aToMOB.
Ilepuonuueckuil 3aKOH U
MEepUOINYECKas CUCTEMA
XUMHUYECKHUX 31eMeHTOB [I. 1.
MenneneeBa

1.1.1 OcHoBHBIE MOHATHS U 3aKOHBI HEOPTaHUYECKON 1 00uIel xumuu. [lepuoanyeckas
cucreMa xumuueckux iemMeHToB JI.U. Menneneesa. CtpoeHue atoma

OK 01 OK 02

Coaep:xxanue yueOHOro MaTepuaJia

CoBpemeHHast MOJIETIb CTpOEHUsI aroMa. CHMBOJIMUECKUMN SI3bIK XUMUM. XUMHUYECKUN AJIEMEHT.
OnekTponHas KoHurypaipss atoma. Kinaccudukamms XAMHYECKHX BJIEMEHTOB (S-, p-, d-
AJIeMeHTHl). BaneHTHbIe 31eKTpoHbl. BaneHTHOCTh. DNeKTpoHHas MPUPOAa XUMUYECKOU CBSI3H.
DJeKTPOOTPUIIATEILHOCTh. BUIbI XUMHUUECKO# CBs3M (KOBAJECHTHAs, HOHHAS, METaJUTHUecKasl,
BOJIOPOJIHAS ) M CIIOCOOBI €€ 00pa30BaHMSI.

[leprommueckas cucrema xumuueckux s31eMeHToB J[JM. MenaeneeBa. DPU3HMUECKHIA CMBICI
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
AIIEMEHTOB, OOpa3yeMbIX MMM TPOCTBHIX M CIIOKHBIX BEIIECTB B COOTBETCTBHU C TOJOKEHUEM
XUMHYECKOro 3eMeHTa B [leprommyeckoil cucreMe. MUpOBO33pEHUECKOE M HAYYHOE 3HAUYEHHE
[lepunommueckoro 3akoHa .M. Menneneesa. [IpornHoser .M. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHX HJIEMEHTOB

CamocrositeibHas padora o0y4yarommxcs Nel

Koncnekr, mnoaroroBka cooOmeHuid Ha Tembl 1o BbeIOOpy: HaHoTexHomorus Kak
IIPUOPUTETHOE HAINPABIICHUE PA3BUTHUs HAayKHU U mpousBoiacTBa B Pocculickon Penepanny;
PangnoaktuBHOCTE. McCnonb30BaHME pPAAMOAKTHBHBIX HM30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE WM3IIy4eHHME M €ro HCIOIb30BAHME B TEXHUKE M MeIuULMHE. Pernienue
TEOPETHYECKUX W HKCIIEPUMEHTAIBHBIX 3a/Ja4 IO BOIPOCAM: OCHOBHBIE NOHSTHS XUMUH,
OCHOBHBIE 3aKOHbl XUMHUH. PacueTHble 3agauM Ha HAXOXKIEHUE OTHOCUTEIIBHOU
MOJIEKYJISIPHOM MacChl, ONPEAEIEHUE MACCOBOM JOIM XUMHUYECKHX DJIEMEHTOB B CIOXKHOM
BEIIECTBE.

1.1. 2 Mpakruyeckoe 3ansitue Nel Pemenne pacdeTHbIX 3amad 1o Teme: "OCHOBHEIC
KOJIMYECTBEHHBIE 3aKOHBI U PacUeThl 10 YPABHEHMUSIM XUMUYECKUX PEAKIUI"

OK 01 OK 02
IIK 2.1




2

4

1.1.3 IIpaktuyeckoe 3ansiTue Ne2 PemieHne SKCHEpUMEHTAIBHBIX 337ad 10 TEME:
[Tepuoaunueckas cuctema xuMudeckux nemenToB J.M. Menneneesa. CtpoeHue aToma

OK 01 OK 02
IIK 2.1

1.1.4 Ilpaktnuyeckoe 3ansitue Ne3d PemieHue s3KcniepuMEHTAIBHBIX 33Ja4 10 TeMe: Turmbl
XUMHUYECKHX CBsi3ell. TUIbI KpUCTAIUIMYECKUX PEIIETOK

OK 01 OK 02

Pa3znen 2. Xumuueckue peakuumn

10/2

Tema 2.1 Tunel XUMHYECKHUX
peakuuii

2.1.1 Knaccudukanus v TUITBI XUHMHUYECKUX PEaKIMi HEOPraHMYECKUX COCIMHCHHUM

OK 01 OK 02
[IK 2.1

Conep:xxanue yueOHOro MaTepuaJa

KJIaCCI/I(l)I/IKaHI/Iﬂ U TUIIBI XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTUCM HCOPraHM4YCCKUX BCIICCTB.
CocraBieHrue ypaBHEHUH peaKIMil COSAMHEHHUs, PA3JIOKEeHUs, 3aMelIeHUsl, OOMEeHa, B T.4.
pEaKIuii TOPEHUs, OKUCIICHUS-BOCCTAHOBIICHHSI.

VYpaBHeHHs]  OKHUCJIEHHUSA-BOCCTaHOBJIeHMs. CreneHb  okucieHus.  OKHUCIUTENb U
BoccTaHoBUTeNb. CocTaBieHHME ¥ ypaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxkuii MeTOI0M AJIEeKTpoHHOTo OanmaHca. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIC PEAKIIUU B
pHUPOJie, MPON3BOACTBEHHBIX MPOLIECCaX U )KU3HEACATEIbHOCTH OPTaHU3MOB.

CamocTosiTesibHasi padoTa odyuarommxest Ne2
Ananu3 u npeobpazoBaHue yueOHOM nHpopMaluu.

2.1.2 TIlpakTtuyeckoe 3ansitue Ne4 PemeHne OSKCIIEPHUMEHTAIBHBIX 3a1ad IO TEMe:
"OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH"

OK 01 OK 02
IIK 2.1

Tema 2.2 DuiekTpoMTHYECKAs
AUCCOHALMS U HOHHBIH 00MeH

2.2.1 PacTBOpeHHe Kak (PU3MKO-XUMHUYECKUH MpoLecc.

OK 01 OK 04
[K 2.1

Coaep:xxanue yueOHOIro MaTepuaJa

Teopus >meKTponuTHYECKON nucconranni. IOHbI. DNEKTPOINTHI, HEAJIEKTPOIUTHL. Peakiun
noHHOro ooMeHa. CocTaBiieHue peaklii HOHHOTO 0OMEHa ITyTeM COCTABJICHUS UX MOJHBIX U
COKpAIIEHHBIX MOHHBIX YpaBHEHUI. KHCIOTHO-OCHOBHBIE peakuu. 3aaHNs Ha COCTaBJICHHE
VMOHHBIX PEaKIIHM.

[TpakTHyeckoe UCTIOIb30BaHUE PEeAKIIMi HOHHOTO 0OMEHa U TUIPOJHN3a B TEXHOJIOTUYECKUX
npoLeccax  >KeJe3HOLOPOXKHOIr'0o TPaHCHoOpTa. [ToHaTHA: rajlbBaHOCTerus,




2

raJIbBAHOIIJIACTHKA, UX TPAKTUYECKOE€ 3HAYE€HHE B XKEJIC3HOJOPOXKHOM X03sIMCTBE.

CamocrosiTesibHasi padoTa o0yuarommxest Ne3

Ananu3 u npeobpasoBanue yyeOHOW mHpopmauuu. IToaroroBka coobuieHuid Ha TeMy IO
BeIOOpY: IIpakTHueckoe NpUMEHEHHUe S3JeKTposu3a: pauHUpOBaHHE, TalbBAaHOILUIACTHKA,
rajlbBaHOCTETUsl.

2.2.2 JlabopaTopHoe 3ansiTHe (padora) Nel "lVcciemoBaHue CBOMCTB 3JIEKTPOJIUTOB.
Onpenenennie pH cpenbl pacTBOpoB. Teopust 3IEKTPOIUTUUECKON Aucconanun'

OK 01 OK 04
IIK 2.1

2.2.3 JlabopaTtopHoe 3ansaTHe (padora) Ne2 "Peakiuu nonHoro oomena. ['uaponus comneit"”

OK 01 OK 04
[IK 2.1

Paznen 3. CTpoenne u CBOHCTBA HEO

raHH4eCKHuX BelieCrB

712

Tema 3.1 Knaccugukarmus,
HOMEHKJIaTypa " CTpOCHHE
HCOPTraHNYCCKUX BCIICCTB

3.1.1 OcHOBHBIE KJTaCCHI CIIOKHBIX HEOPTAHHYECKUX COCAMHCHH.

OK 01 OK 04
IIK 2.1

Coaep:xxanue yueOHOro MaTepuaJia

[Tpeamer Heopranmueckoit xumun. Knaccugukanus Heoprannyeckux BemecTs. [IpocTsie u
cilokHble BemiecTBa. (OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCHABI, THUAPOKCH]IBI,
KHCIIOTBI, COJIM). B3anMOCBSi3b HEOPraHMYECKHX BEIIECTB. ATPEraTHbIE COCTOSHHUS
BemecTBa. Kpucramnuueckue u amopdHble BeniecTBa. THUIBI KPUCTAIIMYECKUX PELIETOK
(aToMHasi, MOJEKYJspHasi, MOHHAas, MeTalJMuyecKkas). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB
BEIIECTBA OT THUMA KPUCTAJIMYECKOW pEeIIeTKH. 3aBUCHUMOCTh XHMUYECKON aKTUBHOCTH
BEIIECTB OT BHUAAa XUMHUYECKOW CBS3M W TUNA KpUCTALIMYECKOW pemeTku. I[IpuumHbl
MHOr0o00pa3usi BEIIECTB

CamocrosiTesqibHasi padoTa o0yuyaromuxcs Ned
AHanu3 u npeoOpa3oBaHue yueOHOHW HH(GOpMALIKH.

3.1.2 IlpakTtuyeckoe 3aHaTHe Ne5S  PemeHue  NpakTHKO—OPHEHTHUPOBAHHBIX
JKCIIEPUMEHTANIBHBIX 3aa4 1o TeMe: YucThle BemecTBa U cMecH. J{ucnepcHble CHCTEMBI.

OK 01 OK 04
K 2.1

Tema 3.2 dusznko-xuMnyeckue
CBOKCTBA HEOPTAHUYECKUX BELIECTB

3.2.1 IIpakrnueckoe 3aHaTHe Ne6  PemeHne  NpPakTUKO—OPHEHTHPOBAHHBIX
AKCIIEPUMEHTANIbHBIX 3aa4 1o Temam: "Mertaisl"; "Hemeramib"

OK 01 OK 04
IIK 2.1

CamocrosiTesibHasi padoTa odyuawmmxest NeS




1 2 3 4
Pemennie mpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUNl HAa CBOICTBa, COCTaB, MOJyYEHUE H
0e30IacHOe HCIIOJIb30BAaHUE HEMETAIOB B OBITY M MPAKTUYECKOM JEATEIILHOCTH YeIOBEKa.
[TonroroBka cooOmeHnii Ha TemMy 1o BbIOOpy: IlpumeneHue HemeTamsioB B
JKEJIE3HOAOPOKHOM X034icTBe. [IpaBriia nepeBO3KH HEMETAIIOB 1O YKEJIE3HOM JOPOre.
[TonroroBka K UTOrOBOM KOHTPOJILHOM paboTe MO KjlaccaM HEOPraHMYEeCKUX COETUHEHHIA:
XVMMHUYECKHE CBOMCTBA OCHOBHBIX KJACCOB HEOPraHMYECKUX BeEUIECTB (OKCHJIOB,
TUAPOKCUOB, KHUCIOT, COJIeH W Jp.). 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB IPOCTHIX
BEICCTB, BOJOPOIHBIX COCIWHEHUH, BBICIIMNX OKCHUIOB W THUAPOKCUIOB. MmeHTuukamus
HEOPraHMYECKUX BEHIECTB C HCIONb30BAaHHEM HUX (U3UKO-XMMHUYECKUX CBOMCTB,
XapaKTePHBIX KAYECTBCHHBIX PEAKITUi
Tema 3.3 Nnentudukanus | 3.3.1 ['eHeTHUECKas CBSI3b HEOPTaHUYECKUX COCTMHCHUI OK 01 OK 04
HEOPraHNYECKUX COCTUHEHUI Hrorosasi konTpoJibHasi padora Nel [IK 2.1
Hmoz | cemecmpa: MaxcumanbsHas yaeOHast Harpy3ka (BCero) 30
O0s3aTenbHas ayIMTOPHAs yueOHas Harpy3ka (Bcero) 25
IIPAKTUYECKUE 3aHATUS 12
naboparopHbie 3aHITHS (PaOOTHI) 4
camocTosITeNbHas paboTa 5
KOHTpOJIbHAs paboTa 1
Pasnea 4. CtpoeHue U CBOMCTBA OPraHNYeCKUX COeIMHECHHU I 28/4
Tema 4.1 Knaccudpukanus, | 4.1.1 IMonstue 06 opraHnyecKkux BEIIECTBAX, UX MPUMEHEHNE Ha Keye3Hou gopore. Teopus OK 01 OK 04
CTpPOEHHUE u HoMeHKJatypa | A.M. Bytneposa. Kiaccugukanusi opraHn4eckux BeLIecTB IIK 2.1
OpPraHUYECKUX BEILECTB
Conep:xxanue yueOHOro MaTepuaJa 2

[losiBieHWe W pa3BUTHE OPraHUYECKOM XMMHM Kak Haykd. lIpeamer opraHMdyeckord XWMUM.
MecTto ¥ 3HaYeHUE OPraHUYECKOM XUMHUU B CHUCTEME ECTECTBEHHBIX HayK. XMMHYECKOE
CTPOCHHE KaK TNOpANOK COEJUHEHHs AaTOMOB MOJIEKYJE€ COIJJaCHO HMX BaJEHTHOCTH.
IIpuMeHeHHe OpraHMYecKUX BELIECTB Ha Kelne3Hou jopore. Ilosoxenus Tteopuu
XUMHUYECKOTO CTpOEHHUs opranudeckux coenuneHuii A.M. BytnepoBa. YriepoaHsiii ckener
OpPraHM4eCcKON MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BELIECTB OT XMMUYECKOTO CTPOEHUSI MOJIEKYIL
Wzomepust u mzomepbl. llonstue o ¢yHkumonansHOM rpynme. Pamukan.  [IpuHoumns
KIacCu(UKAMM OPraHWYECKUX COeTUHEHHH. MeXayHapoHas HOMEHKJIATypa M TMPUHIUIIBI
HOMEHKJIATypbl OPraHUYECKUX COEMHEHHH.
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CamocrosiTe/ibHasi padoTa odyuarouuxcsi Ne6

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mHGpopmanuu. [loaroroBka cooOlieHMd Ha
TeMbl 10 BbIGOpY: JKusHp u gestensHocth A. Kekyme. JKusup u mestenpHOCTH M.
bepuenuyca. 2Kusnp u nesrensHocts @. Bennepa.

Tema 4.2 CpoiicTBa OpPraHUYECKHX
COCIMHEHU I

4.2.1 AnkaHbl: COCTaB, CTPOCHHE, TOMOJIOTUYECKHH PSI. OK 01 OK 04
IK 2.1

Conep:xxanue yueOHOIro MaTepuaJa

[IpenenbHbIe YIIIEBOAOPOBI (JIKaHBI M LUKIOANKaHbl). (OCOOEHHOCTH KIacCH(PHUKALUU U

HOMEHKJIATYpbI, H30MepHs, (HU3MUECKUE CBOWCTBA, XHMHUYECKHE CBOMCTBA, CIIOCOOBI

nonydeHus. [opeHne MeTaHa Kak OIMH M3 OCHOBHBIX HMCTOYHHKOB TEIUIa B

IPOMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOJHBIX YIJIEBOJOPOIOB, HAX0XK/IEHUE B IPUPOLE

Y IPUMEHEHHUE aJIKaHOB.

4.2.2 Tlpaktuueckoe 3aHsTHe Ne7 PemieHue HKCIEpUMEHTANIBHBIX 3a/7a4 IO TEMe:

"CpaBHUTENbHAS XapAaKTEPUCTUKA METaHa U 3TaHa"

Conep:xxanue yueOHOro MaTepuaJa

XKunkue yriaeBogopossl (O€H3MHBI, KEPOCHHBI, COJSIPOBBIE Maciia, Ma3yT) - B KadecTBe OK 01 OK 04

TOPIOYEro B JIBUraTeNsiX BHYTPEHHEIrO CrOpaHMs MOJBUKHOIO COCTaBa KEJE€3HOAOPOKHOTO [K 2.1

TpaHcnopTa. TBepable yriaeBoJopoisl (mapaduHbl) — KOMIOHEHTHI JKUAKHX CMas3oK,

UCIONB3YEMBIX I CMa3KdM TPYLIMXCS Y3J0B TEIJIOBO3HBIX JIBUraTelied, OCEBBIX

MOJLIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIIOBO30B. [ aJIOreHIIPOU3BOIHBIE YTIEBOIOPOABI -

B KaUECTBE XJIa/Iar€HTa B pePpUKEPATOPHBIX BarOHAX.

4.2.3 Anxensl, ankaauenbl. CocTaB B 0COOEHHOCTH CTPOESHUS OK 01 OK 04
IK 2.1

Conep:xkanue yueOHOro Mmarepuasa

HenpenenbHuble (ankeHbl, aJKUHBI M ajkagueHbl). OcoOeHHOCTH KiIacCU(PUKALUU U
HOMEHKJIATypbl, H30MepHsi, (U3MUECKHe CBOMCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI
nosydyeHus. ['opeHue anernneHa Kak HMCTOYHHMK BBICOKOTEMIIEPATYpHOTO IUIAMEHU IS
CBapKM U pe3Ku MeTauioB. [IpakTuueckoe NpPUMEHEHHME aJIKEHOB M aJKaJUuEHOB B
JKEJIE3HOAOPOKHOM XO35UCTBE

CamocrosiTeibHas padoTa odyuyarommuxcs Ne/
[Tox6op, ananu3 u npeodbpazoBanue yueOHONH HHPOPMAIIH.
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4.2.4 IlpakTn4yeckoe 3anHsiTue Ne8 PemieHue SKCIEpUMEHTANBHBIX 3aJad IO TeEME:

"IlosrydyeHne 3TUIIEHA U U3YyUYEHHUE €ro CBOMCTB"

Conep:kanue y4eOHOro MaTepuaa OK 01 OK 04

[IpuMeHeHHs MONMMEPOB HA IMPEANPUATHAX SKEIE3HOMOPOKHOIO TpaHCIOpTa Ui IIK 2.1

JJIEKTPOU3OJIALIMY, PYKaBOB TOPMO3HOW CHUCTEMbl II0O€3/10B, IPUBOJHBIX pPEMHEN,

H00HHUTOBBIX COCYJOB aKKyMyJISITOPOB, JeTajed M  3allUTHBIX MOKPHITHH  Ha

KEJIe3HOIOPOKHOM TpaHCIOpTe

4.2.5 Tlpaxktuueckoe 3aHsaTHe N9 PemieHue SKCHEpUMEHTANBHBIX 3a/7a4 IO TEMe:

"ALIETHIJICH U €ro ToMoJoru" (AJIKHHBI)

Conep:xxanue yueOHOIro MaTepuasa OK 01 OK 04

[TpruMeHeHne noaMMeEphl Ha OCHOBE IIPOM3BOIHBIX AJIKHHOB B KQUECTBE M30JISILIMU 3aIIUTHBIX IK 2.1

000J104€K KaOeNbHbIX U3AEIUN U IPOBOJOB, BHYTPEHHEN OTAENIKH MACCaXKUPCKUX BaroHOB U

BaroHOB 3JIEKTponoe3qoB. IlIpumeHeHue areTwieHa U ero roMoJIOrOB Ha HPENNpUATHIX

YKEJIE3HOJJOPOKHOT0 TPAHCIIOPTA.

4.2.6 Apensl. CoctaB, CTpOEHHE, MTOJIy4eHUE OK 01 OK 04
[IK 2.1

Conep:xxanue yueOHOro MaTepuasa

OcobeHHOCTH KJIacCU(pUKAlMM M HOMEHKJIATYphl, H30Mepus, (HU3NYEeCKHue CBOICTBa,

XUMHYECKHE CBOMCTBA, CHOCOOBI mosyuyeHus. IIprMeHeHHe apeHOB M KX TOMOJIOTOB Ha

OPENIPUATHIX  JKEJIE3HOJOPOKHOTO  TpaHcmopTa.  TOKCHYHOCTH  apOMaTH4ECKHX

YIJIEBOJOPOAOB. SIMOXUMHKATHI.

4.2.7 TIpakTuyeckoe 3aHaTHe Nel() PemeHue sKCHepUMEHTANbHBIX 33734 IO TEMeE:

"CpaBHUTENbHASI XapaKTEPUCTUKA CIUPTOB"

Conep:xxanue yueOHOro MaTepuaJa

OpnHoaTOMHBIE CHUPTBI — KaK OCHOBA JIAKOKPACOUHBIX MAaTepUaioB HaXOMSIIHUX CBOE

IPUMEHEHHE B JKEJIE3HOJOPOKHOM XO3SHCTBE (Kpacka sl MOKPBITHUS MACCAKUPCKUX U OK 01 OK 04

IPYy30BbIX BaroHOB; IJACTU(HUKATOPBL, NpPHUMEHSEMblE B CBETO-, TEPMO-, MOpPO30-, K 2.1

BJIArOCTOMKMX J€TalsIX IOABM)KHOIO cOocTaBa M T.A.). IIpuMeHeHne >STUIEHIIMKOIA H
[NIMIEpUHa B KayecTBe AaHTHU(PPU30B B paguaTopax CHUCTEM OXJAXKICHHUS IBUTaTesel
BHYTPEHHEIO CrOpaHMs; TUAPABIMYECKUX, TOPMO3HBIX M 3aKaJOYHBIX JKMJIKOCTEH B
NOJBWKHOM  COCTaBE  JKEIE3HONOPOKHOrO  TpaHcmopra. IIpaktmyeckoe  3HadyeHHE
apOMATUYECKUX CIMPTOB M MX NPOU3BOJIHBIX B KEJIE3HOMOPOKHOM XO3SUCTBE. Y CIIOBHS




2

MEPEBO3KHU CIUPTOB IO XKelle3HoH aopore. [IpakTnyeckoe 3HaU€HHE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPO’KHOM X03s1iicTBe. [lepeBo3ka apoMaTuuecKux CIUPTOB 110 JKEJIE3HOM gopore,
MapKUpPOBKA IPY30B.

4.2.8 Anpneruapl. Kap6oroBbie kuciioTsl. CocTaB, CTpOeHUE, KIIacCU(UKAIIHS

OK 01 OK 04
IIK 2.1

Conep:kanue y4eOHOro MaTepuaa

OcoOeHHOCTH KJIacCH(PHKAIIMM W HOMEHKIATYphl, H30Mepus, (HU3MYecKHe CBOWCTBA,
XUMHUYECKHE CBOMCTBA, CIOCOOBI Moy4eHUs. Mblila KaK COJIU BBICIIUX KapOOHOBBIX KUCIIOT,
ux momomiee aericreue. CiiokHbIe Y3QHUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT.

CamocrosiTesqibHasi padota o0yuarommxces Ne8

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmIeHHMA Ha
TEMy IO BBIOOpDY: MypaBbuHas KUCJIOTa B NpPUpPOJE, HAyKe M Mpou3BojacTBe. Mcropus
YKCyca. HpaKTI/I‘IeCKOC SHAYCHUC AJIBACTHAOB W HUX IPOHU3BOJHBIX B KCJIC3HOAOPOKHOM
xo3siicTBe.  [lepeBo3ka  anbJErHIIOB 10  JKEJIE3HOM JIOpore, MapKHUPOBKAa TIPYy30B.
HpaKTI/I‘-ICCKoe 3HAYCHUC Kap6OHOBI)IX KHCJIOT MU HMX IPOHU3BOJAHBIX B KCIC3HOAOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCJIOT IO JKENE3HOH Iopore, MapKHpOBKa IPY30B.
HpaKTI/I‘-IGCKOG SHAYCHUEC )KUPOB U UX IMMPOU3BOJHBIX B KCJIC3HOOAOPOKHOM XO3SICTBE.

4.2.9 JlabopaTtopHoe 3ansaTHE (padoTa) Ne3 "CBoiicTBa anpAeriu10B U KAPOOHOBBIX KUCIOT"
Conep:xxanue yueOHOro MaTepuasa

MypaBbUHBIM ~ anbAeru]y Kak  KOMIIOHEHT  OakeIMTOBOrO  JlaKa,  SBISIOLIMMCS
AHTUKOPPO3HUOHHBIM IMOKPBITUEM [IJII BAaroHOB. TexcTonUT Kak OCHOBa JUIA HU3T'0OTOBJICHUA
3yOuaThIX KOJIEC, BKJIAJbllIed TMOJIIMIHUKOB, a TakXke KaK 3JIEKTPOU30JIATOP.
AcOOTEKCTOIIUT KaK KOMIIOHEHT AJI1 U3TOTOBJICHUA TPYILIUXCS I[GT&J'IGI\/JI JHUCKOB CICIIJICHUA U
TOPMO3HBIX KOJIOJOK Ha JKEJIE3HOJOPOXKHOM TpaHcmopre. IIpumeHeHHe amneroHa B
JKEIIE3HOAOPOKHOM X03siicTBE [[puMeHeHne 1maBeneBor KUCIOThI 111 OUUCTKA METAJUIOB OT
pP’KaBUMHBI U HAKWUIIM, B TOM 4YMCIE M B KOTJaX JIOKOMOTHBOB. llepeBo3ka M MapKHpoOBKa
AJTBJACTHUJIOB M KAPOOHOBBIX KUCJIOT IO KEJIE3HOUW TI0pore

OK 01 OK 02
OK 04
[K 2.1

4.2.10 Ipaktuyeckoe 3aHaTHe Nell PemeHue sSKCHEpUMEHTAJBHBIX 3aJad IO TEME:
"Cnosxuble 3¢upsl. XKupsl. [lonstue o CMC"

Conep:xxanue yueOHOro MaTepuaJa

ByTunaneTaT Kak KOMIOHEHT MeHTadTaleBbIX 3MaJsiel, UCN0JIb3yeMbIX [IJIsT OKpPacKu
NAacCAKUPCKUX  BAaroHOB M JIOKOMOTHMBOB;  3JIEKTPOHM3OJISLMOHHBIX  JIAKOB,

OK 01 OK 04
K 2.1
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NpUMEHsIeEMbIX MPU PEMOHTE TATOBBIX ABUraTesed. JKupbl Kak HPOAYKT HUTAHHUS H
XUMHUYECKOE CBIphE. 3aMeHa JKUPOB B TEXHUKE HEMHUIIECBBIM ChIpheM. MBbLIA BBICLHIUX
)KUPHBIX KHCJOT KaK 3aryCTUTeJM B IUJIACTUYECKHX CMa3KaX, IpPUMeHseMbIX B
pPa3IMYHbIX MeXaHHW3Max [AJIs CMa3KH MOJIIMIIHUKOB, 3y04YaThIX KOJieC, BHAHTOBBIX U
LeNHbIX Mepeay, LIAaPHUPHbIX COeJUHEHUN U Ap. CHHTETHYECKHE MOIOIINE CPEICTBA
(CMC): 1oCTOMHCTBA U HEAOCTATKH.

4.2.11 AMuHbI. AHUIUH

OK 01 OK 02
IIK 2.1

Coaep:xxanue yueOHOro MaTepuaJia
OcoOeHHOCTH KJIacCH(PHKAIIMM W HOMEHKIATYphl, H30Mepus, (HU3MYecKHe CBOWCTBA,
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJIYYCHHUS.

CamocrosiTesibHasi padoTa odyuarommxest Ne9

[TonGop, ananu3z u mpeobpazoBanue yueOHOUW uHpopmainuu. [logroroBka cooOiieHuil Ha
TeMy 1o BbiOOpy: JKuswp u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPAaCHUTEINH.
[IpakTHyeckoe 3HaUY€HHWE aMUHOB W HMX IMPOU3BOJHBIX B IKEIE3HOJOPOKHOM XO3sICTBE.
ITepeBo3Ka aMHMHOB MO JKEJIE3HOM JOpOre, MApKUPOBKA IPY30B.

4.2.12 Jlaboparopnoe 3anstue (padora) Ned "Amunokucnorsl. benku. PacnosnaBanue
BOJIOKOH"

Conep:xxanue yueOHOro MaTepuasa

Kamnpon — kak KOMIIOHEHT BHYTPEHHEW OT/IEJIKU MOJBUKHOTO cocTaBa. [I[puMeHeHe Kiiest Ha

OCHOBE TOJIMaMHJIa B BArOHOCTPOCHUH JIJIsl CKJIEMBaHUs. MUIMOpa-nopomiacT — Kak OCHOBa
JUISL  TETUIOM3O0JIALIMYA HM30TEPMHUYECKHUX, MACCAXUPCKUX U pedprkKepaTOpHBIX BaroHOB.
TexHUYecKU BOWMIOK KakK MPOKIAJ0YHBIA MaTepual B Oykcax MpPU PEMOHTE BaroHOB H
JIOKOMOTHBOB. 3HA4Y€HHE aMUHOKANPOHOBOW W aMHHOAHAHTOBON KHUCIOT AN OOBEKTOB
JKEJIE3HOJOPOXKHOTO TpaHcmopTa. buocwHTe3 OenkoB. XWUMHYECKHE BOJOKHA H HX
PUMEHEHHE Ha JKEJIe3HOIOPOKHOM TPaHCIIOPTE.

OK 01 OK 02
OK 04
IIK 2.1

Tema 4.3 Wnentuduxanms
OpraHUYECKUX BEILIECTB, nX
3HAYCHHE W NPUMEHEHUE B OBITOBOMU
U TPOU3BOJICTBEHHOM JESATEIHHOCTH
YyeJIoBeKa

4.3.1 JlabopaTopHoe 3ausitue (padora) NeS "CpoiicTBa yriieBo10B"

Coaep:xxanue yueOHOIro MaTepuaJa

[IpumeHeHre mpeccoBaHHOM IPEBECUHBI JJIsl BKJIAAbINIEH MOJUINITHUKOB, BTYJIOK, OTIOPHBIX
IUIMUT, WU3TOTOBJIEHUS IIECTEPEH IOJABMIKHOIO COCTaBa >KEJIE3HOAOPOXHOIO TPAHCIOPTA.
YreBoibl M MX POJIb B JKUBOUW IpUpoJe. Pa3BuTHe caxapHOU NpOMBIIIIIEHHOCTH B Poccum.

OK 01 OK 02
OK 04
K 2.1
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4.3.2 Ponp xumMuu B OOCCHEYECHHHM OKOJOTHYECKOH, HSHEPreTHYECKOM U IHINECBOU OK 01 OK 02
0€30MacHOCTH IIK 2.1
Conep:xxanue yueOHOIro MaTepuaJia 2
Ponp opranuyeckoil XMMHUU B pPELICHHHM MPOOJEM HHEPreTHUECKOor Oe30macHOCTH, B
pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MaTEpPHUAJIOB, HOBBIX HCTOYHUKOB JHEPIUU
(ampTEepHAaTUBHBIE MCTOYHUKM 3Hepruu). OnacHOCTb BO3JCHCTBUS Ha JKUBbIE OPraHU3MBbI
OpraHMYECKHUX BELIECTB OTHEJbHBIX KjaccoB (YIJIEBOAOPOIbL, CHHUPTHI, (HEHOJIBI,
XJIOPOPraHUYECKUE MPOU3BOJHBIE, aJbACTUABI U JIp.), CMBICI IIOKa3aTels MpeAesbHO
JIOIIyCTUMOW KOHLIEHTpauuu. Yes0BeK B MuUpe BellecTB UM MaTepualoB. XUMHUA U
3/l0pOBbe YeJIoBeKa

Paznea 5. Kunernueckue u TepMOXHMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX pPeaKIui 2/0

Tema 5.1 Ckopocts xumuueckux | 5.1.1 IIpakTuueckoe 3ansitue Nel?2 PemieHue 5SKCHepUMEHTANBHBIX 3a/ad MO TEME: 2

peakuuii. XMuMUYECKOE PAaBHOBECUE "CKOpOCTh XUMUYECKUX PEAKIIUNA. XUMUUYECKOEe paBHOBecHe" OK 01 OK 02
Coaep:xxanue yueOHOro MaTepuaJia IIK 2.1
BydepHbie pacTBOpHI B TEXHOJOTHYECKUX IpoIieccax (MPH AIEKTPOXUMUYECKOM HaHECCHUU
3aIUTHBIX OKPBITHH, B IPOU3BOJCTBE KPACUTENIEH)

Pa3nen 6. PacTBopbI 2/0

Tema 6.1 Ilonarue o pactBopax 6.1.1 IIpakTuyeckoe 3ansitue Nel3 PemieHune >KCHepUMEHTANbHBIX 33734 10 TEMeE: 2
"PacTtBOpBbI, HCTIONMB3YyEMbIE B OBITOBOM M MIPOU3BOJICTBEHHOU IEATEILHOCTH YesloBeKa" OK 01 OK 02
Conep:xxanue yueOHOro MaTepuaJa K 2.1
IlepeBo3ka pasiIMYHBIX >KUJAKOCTEM IO JKEIE3HOM jJopore. PacTBOpbI, HCHOJIB3yeMbIE B ’
OBITOBOM, MPOU3BOACTBEHHON JEATEIILHOCTH YelOBeKa. PacTBOpbI, INpHUMEHsEMble B
JKEJIE3HOAOPOKHOM XO3SMCTBE

Pasnea 7. Xumus B ObITY M IPOU3BOACTBCHHOM JeSITEIbHOCTH YeJIOBEKA 4/2

Tema 7.1 Xwumus B Owsiry wu | 7.1.1 Hoeiimume qocTuxkeHUs] XUMUYECKOW HAYKU U XUMUYECKOW TEXHOJIOTHH OK 01 OK 02

IIPOU3BOJICTBEHHOW  AEATEIbHOCTU OK 07

YyesoBeKa K 2.1
Coaep:xanue yueOHOIro MaTepuaJa 2

Hogselimme nOCTHKEHHMST XMMUYECKOM HAYKM M XUMUYECKOW TEXHOJOrMu. Poip Xxumuu B
oOecrieueHNH HKOJIOTMYECKOW, DHEPreTUYeCKOW U TMHIIEBOM Oe30MacHOCTH, Pa3BUTHH
menuimHbl. [louck u aHanmu3 wuHGOpMAIMM O TMPUMEHEHHWH XUMHUYECKHX BEIIECTB H
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TEXHOJOTUH ¢ y4eToM Oyaymied npodecCHOHAIBHOW NEeATeIbHOCTH MO TeMaM: BaKHEHIIMe
CTpPOUTENBHBIE MaTepualibl, KOHCTPYKIMOHHBIE MAaTepHaibl, KpPacKH, CTEKJIO, KepamHKa,
MaTepHaibl Ui 3JCKTPOHUKH, IPHUMEHSIEMbIE B JKEJIE3HOJOPOKHOM XO3AHCTBE (Hay4dHas U
yueOHO-Hay4YHas IUTEPaTypa, CPEACTBA MACCOBOM MH(popMaIuu, cetb HTEpHET)
CamocrosiTeibHasi padoTa odyuaromuxcsi NelO 2
CocraBrieHue ypaBHEHHH XUMAYECKUX PEAKIUH C yJacTUEM MPOCTHIX U CIOKHBIX OPraHUYECKUX
BEILIECTB: TMpPEIEIbHBIX U HEMpeAeNbHbIX YIJIEBOAOPOAOB, ApOMATUYECKHX YTJIEBOJOPOJIOB,
KHCJIOPOJICOICPKAIMX M UX MIPOUXBOAHBIX.
7.1.2 TIpome:xkyTouHasi aTrecTanus no qucuuiuimne. J{uddepenupoBanunslii 3auet 2 OK 01 OK 02
OK 07
K 2.1
Hmoz || cemecmpa: MakcumanbHas yueOHast Harpy3Kka (Bcero) 42
OO0s3arenbHast ayTUTOpHAs yueOHast Harpy3ka (BCero) 36
MPAKTUYECKHUE 3aHATHS 14
nabopaTopHble 3aHATHS (PaOOTHI) 6
camocTosITeNbHas paboTa 6
TG depeHIMPOBaHHBIN 3a4eT 2
Hroro: MakcumanbHas yueOHas Harpyska (BCero) 72
OOs3aresbHas ay IUTOpHas yueOHas Harpy3Ka (Bcero) 61
MPAKTUYIECKHE 3aHATUS 26
naboparopHble 3aHATHS (PaOOTHI) 10
caMmocTosiTeNbHas paboTa 11
KOHTpOJIbHasI paboTa 1

Hmoezosas ammecmayus 6 ¢popme nuddepeHIMpOBaHHOTO 3a4eTa




3. YCJIOBUA PEAJIM3ALIUMHU ITPOI'PAMMBI YYEBHOI'O ITPE/IMETA

3.1 TpeOGoBaHusi K MUHUMAJBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecredeHn 0
Y4eOHbI MpeIMeT pean3yercs B TabopaTopusi XUMHUH U OUOJIOTUN

O6opynoBanue yueOHOTo KabUHeTA!

— TI0CAJ0YHbIE MECTA MO KOJIUYECTBY 00yYaIOUIHXCS;

— pabouee MeCTO MpenojaBaress;

— METOAMYECKHE MaTepHallbl 10 IIPEIMETY.

Texuuueckue cpeactBa oOydeHHs pabOYero MecTa MNPEnofaBaTeNs: KOMIIBIOTEPHOE
000py10BaHUE, COOTBETCTBYIOIEE COBPEMEHHBIM TPEOOBaHUSIM 0€30IaCHOCTH M Hal&XHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJIIB30BAaHUS KaOHHETa C
LEJIBI0 H3y4eHUs Yy4yeOHOro ImpeaMmera, MyJlbTUMeAMHHOEe 00opylnoBaHUE (NIPOEKTOp U
NPOEKIIMOHHBIN SKpaH WIM WHTEPAKTHUBHAS JOCKA), JOKaJIbHAS CETh C BBIXOJOM B Internet.

HaumeHoBaHMe crieqUanbHOrO IOMELIEHHs: Yy4yeOHas ayJIuTopusl A IpPOBEAEHUS
NPAaKTUYECKUX 3aHATUH, TPYNIOBBIX KOHCYJIbTAlWH, WHAWBHIYAJIbHBIX KOHCYJIbTAIHH,
TEKyIIEro KOHTPOJs, IPOMEKYTOUYHOM aTTecTallid, OCHAIIEHHas O00OpyAOBaHUEM MU
TEXHUYECKHUMHU CpEICTBAMH OOY4YeHHs, a TaKK€ YWTAIbHBIA 3all, IOMEUICHHE JUIs
camMoCTOsITeNIbHOW paboTel, ¢ goctynoM k cetd «MutepHer» u OHOC. OcHaeHHOCTS:
KOMIUIEKT y4eOHOW MeOenu, HOYTOYK, IpPOEKIMOHHOE O0OpynoBaHUE (MYJIbTUMEAUMHBIN
IPOEKTOP U IKPaH).

IlepeyeHb JIMIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 MNPOrPaMMHOIO
o0ecmeyeHus:
Cucremuoe u npukJaguoe I1O

rygn HaumeHnoBanue No munieH3un
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 Kopobounas (pa3ubrii Ne Ha
KaKJ0M KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-dpunbtp SKYDNS 10-05109
IIporpammuoe o6ecnieuenue no GNU General Public License (cBo6oano
pacnpocTpaHsieMoe)
Ne Iepeuens
1 | Open Office
2 | Mot Oduc
3 | Gimp

[Ipn wu3ydyeHunm yueOHOro mnpeaMera B ¢opMare NIEKTPOHHOTO OOYYeHHS C
ucnoan3zopanueMm JJOT

[Mporpammel s BuneokoHdepenimii: Zoom Cloud Meetings, Slunexc Tenemocr.

OnektpoHHas miaTdopma Moodle.



3.2. UndopmannonHoe odecnevyenne peaju3auum nporpamMmmbl

IlepeyeHb pexkoMeHAyeMbIX Y4YeOHBIX H3JIaHUM, JTONMOJHUTEJIbHON JHTEPATYPbI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0JIHOTE4YHOr0 (poHaa:

3.2.1.0cHOBHBIC HCTOYHHUKH:
1. Au¢punorenoa M.B. Xumusi: y4eOHHK M TPAKTUKYyM Ui CPEAHEro NpodecCHOHAIBHOTO
obpazoBanus / U.B. Audunorenora, A.B. babkos, B.A. IlonkoB.- 2-¢ u3j., Ucnp. U JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2.JlonoiHUTEIbHbIE HCTOYHUKH:
1. T'ycera, E.B. Xumus misa CIIO.: yue6.-metoa. nocodue / M.P. 3uranmmuna, /I.11. Kynukosa;
Kazan. Ham. uccnen. texnon. yH-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
(mara obpamienus: 14.03.2025) / - Pexxum qocTyna: 11 aBTOPH3. MOJIb30BaTeeH.
2. YepnukoBa H.}O. Xumus B JOCTYITHOM H3JIOKEHUHU: ydeOHoe mocobme minsi cmo / H.FO.
YepHukosa.- 2-e uzj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: omexrponssiii // Jlawb: osnekTpoHo-OmOmmoreunass cucrema. - URL:
https://e.lanbook.com/book/195532 (nara oGpamenus: 14.03.2053) / - Pexum moctyma: s
aBTOPU3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:

1. Hay4Ho-nomysspHbIii IPOEKT «DIIEMEHTHI OONBIION HAayKu « ((pHU3MKa, XUMHs, MAaTEMaTHKa,
acCTpOHOMHS, HayKa O >KHM3HH, Hayka o 3emse). HoBoCTH Hayku, KHUTH, HAyYHO-TIOMYJISPHBIC
cTaThy, JeKIuy, >HuuKiIonenuu. https://postnauka.ru/themes/chemistry - nexuuu mo XxumMuu Ha
caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum nocTyma: CBOOOIHBIA.
2. CaiiT Hay4HO-TIOMYJIAPHOTO KypHaiga «XuMust ¥ 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIA: CBOOOHBIH.
3. CalT 0 XHWMHH: KIAaCCHYECKHE YYEOHHWKH, CHPAaBOUYHUKH, OSHIUKIONEANHU, TIOMCK
OPraHWUYECKUX U HEOPraHMYEeCKHX pPEeakKIuii, COCTaBICHUE ypaBHeHHU peakuuid. https:// www.
xumuk.ru/ Pesxxum moctymna: CBOOOHBIIA.
4. Tlnardpopma Zoom s MPOBEEHHS OHJIAWH-3aHATUN U BUA€0-KOH(pEpEeHIUH. [ DIeKTPOHHBIN
pecypce]. Pexxum poctyma: https://zoom.us/.
5. DOmnektpoHHas uH(pOpManMOHHO-OOpa3oBaTenbHas cpena Ha miaatrgopme  Moodle.
[DnexTponHsIii pecypc]. Pexxum moctyna: https://moodle.ospu.su/

3.3 IIporpamma oOecnieyeHa HeOOXOAMMBIM KOMILIEKTOM JIHIEH3MOHHOTO
NPOrPaMMHOI0 o0ecreYeHunst


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

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHS YYEBHOI'O ITPEIMETA

KoHTposie W omeHka pe3yslbTaToB OCBOCHHS O0IIE00pa30BaTEIbHOTO —IIpenMeTra
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE PE3yJIbTaThl, HAalpaBJICHHbIE Ha ()OPMHUPOBAHKE OOLIUX
KOMITETEHIMH TI0 pa3eiaM u TeMaM COJIEpKaHus y9eOHOro MaTrepuaia.

[TpomesxyTounas arrecranus B popme qudepeHIIMpOBaHHOTO 3a4eTa.

Oo0mme u nmpodeccnoHaIbHBIE
KOMIeTeHIMH

Paszgen/Tema

THI olleHOYHBIX
MepOonpPUSTHI

OK.01

K 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 O1IPOC;

- 3agaud Ha COCTaBJICHUE
XUMHYECKUX POPMYIT;

- 3aaHyusl Ha UCIOJIb30BaHUS
XUMHUYECKOH CHUMBOJHUKH U
Ha3BaHUM  coeAMHEHWH 10
HOMEHKJIAType
MEXTYHapOJAHOTO coro3a
TEOPETUYECKON M IIPUKIIATHON
XUMHM U TPUBHAJIbHBIX
Ha3BaHUH JUII  COCTaBJICHUS
XUMHUYECKHX GOpMYIT;

- 3aciaymuBaHue COOOIICHUIA
U OLIEHKA UX MOATOTOBKHY;

- PesympraTr  BBINONHEHUS
BHEAYUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;

- PesynbraT  BBINOJHEHUS
MIPAKTUYECKON paboOThI;
-IIpakTHKO-OpHUEHTHPOBAHHBIE
3aJlaHuS;

- Tloxbop,
npeoOpa3oBaHue
uHpopManuu

aHaM3 |
yueOHOM

OK.02

MK 2.1

Pl: 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 onpoc

- 3aciymuBaHue COOOIIEHUH
Y OLIEHKA UX MOAT0TOBKH;

- 3ajaHusg Ha MCHOJIb30BaHUS
XUMHUYECKOH CHMBOJUKUA U
Ha3BaHUM COCOUMHEHUH IO
HOMEHKJIaType
MEX1yHapOJIHOI O coro3a
TEOPETHYECKON M IPUKIIATHON
XUMUU U TPUBUAIBHBIX
Ha3BaHMM JUISI COCTaBJICHUS
XUMHYECKUX POPMYIT;

- PesynbraT  BBINOJIHEHUS
BHEAYUTOPHBIX
CaMOCTOSITEIIbHBIX paboT

- Pesynbrar  BBINOJIHEHUS
MPaKTUYECKON paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHHUS;

- [TonGop, aHajanu3 5




npeoOpa3oBaHue y4eOHOI
uHpopMauu

OK.04

IIK 2.1

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOLICHUMN
U OLIEHKA UX MOATrO0TOBKH;

- 3ajaHusg Ha MCIOJIb30BaHUS
XUMHUYECKONH CHMBOJHUKUA U
HAa3BAHUM  COCIMHEHUH  I10
HOMEHKJIAType
MEXTyHapOJHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XAMHH W TPUBUAIBHBIX
Ha3BaHWM JUJISI  COCTaBJICHUS
XUMHYECKHUX (POPMYIT;

- PesynmbraT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesymbraT  BBINOJIHCHHS
MPAKTUYECKON paboThI;

- PesymbraT  BBITIOJTHCHHS
nabopaTopHOM PaboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop, aHAIM3 |
npeoOpa3oBaHue yueOHOU
uH(popMaluu

OK.07

K 2.1

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHbBIE
3aJIaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue y4eOHOU
uH(popMaluy,




5 HEPEYEHDb UCITOJIB3YEMbBIX METO1OB OB YUYEHUSA

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTUBHBIE YIOPAKHEHUS IO 3aKpEIUICHUI0 M OTpaboTKe
M3Y4YEHHOI'0 MaTepuaia

5.2 AKTHBHBIE U WHTEpAKTHUBHBIC: HBpPUCTHYECKUE Oecelbl, IHUCKYCCUHU, KpPYIJIBI CTOI,
MIPE3eHTAalNs], BAKTOPHHA, KBECT.



