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1 OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMbBI YYEBHOI'O TIPEIMETA
OY .12 XUMus

1.1 Ob6nacte npumeHennst padoyeii NporpaMmblI

Ob6meobpazoBarenbublii  yueOHbIM npeamer OVYIL12 Xumwus sBiseTcs 00sS3aTENbHONW YacThIO
o011eo0pa3oBaTeIbHOr0 MHKIA 00pazoBarenbHON mporpammbl B coorBerctBuu ¢ PI'OC CIIO mo
cnerpanbHocTH 23.02.01 Opranu3anys nepeBo3oK U yrpasiieHHe Ha TpaHcnopTe (1o Buaam) (YTBEpKIACH
npukazoM Munnpocsemenuss Poccun ot 20.03.2024 Nel76). PabGouas mporpamma OVYIL12 Xumus
paspaborana B cootBercTBUM ¢ PI'OC COO (B nedcTBYIOMIECH peAaklMM) W C y4€TOM IMPUMEPHOM
pabodeii mporpamMmbl  00IEOOPA30BATENHFHON JAUCHUIUIMHBL «XHUMHS» IS MPOPECCHOHATBHBIX
obpazoBarenbHbIX opranu3anuii UPTIO (yrBepxaeHa npotokosoM Ne6/2025 ot «18» ampenst 2025 r.).

[lpu peanuzammu pabodell MporpaMMbl MOTYT HCIIONIB30BATHCS pa3lIMUHbIe 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE, IEKTPOHHOE O0yUECHHE.

Pabouas mporpamma yueGHoro mnpenmera OVIL12 Xumus MoxeT ObITh MCIOJIb30BaHA B
npodeccuoHaNbHOM MOATOTOBKE, MEPEernoAroTOBKE U MOBBIIMIEHUH KBATU(PUKAIMK pabodux 110
npodeccusim:

15894 OnepaTop nocTa 1eHTpaInu3aluu;

18401 Curnamnmucr;

17244 TlpuemocaaTuuk rpysa u 6araxa,

25337 Omnepatop mo 006paboTKe NepeBO30YHBIX JOKYMEHTOB;

18726 CocraBuTelb II0E3/I0B;

16033 OnepaTop COpTUPOBOYHON TOPKH;

25354 Onepatop npu ASKYPHOM I10 CTAaHIUU.

1.2 Mecto y4yeOHO# mucuumnHbl (npeamera) B crpykrype OINOII-IIIICC3:

B yuebnsix mmanax OIIOII-TIIICC3 yuebnsiii npeamer OVYIIL.O5 T'eorpadus Bxoautr B cocraB
O0IIMX Y4eOHBIX AUCHUIUIMH (IPEAMETOB), (GOPMHUPYEMBIX M3 00s3aTeNbHBIX NPEAMETHBIX o0nacTeit
®I'OC cpennero obuero obpazoBanus, st cneruanbHocted CIIO. C yuérom npoduis ocBauBacMon
CNEeLMAIbHOCTH JIaHHBIN y4eOHBIN NpeaAMeT peannsyercs Ha 1 Kypce.

1.3 Mecto yueoHoro npeamera B crpykrype OIIOII-IIIICC3:

OO6meoOpazoBarenbHblii  yueOHbli mpeaMer OVIL12 Xumums wm3ydaercs Ha 0a30BOM YpOBHE B
00111€00pa3zoBaTeIbHOM IUKJIE YY€OHOT0 TIaHa OCHOBHOM MPOECCHOHAILHON 00pa30BaTEIbHON MPOrpaMMBbl
cnieranbHocTH 23.02.01 Opranu3zanus nepeBo3okK U yrpaBiieHUe Ha TpaHcropTe (110 BUaM).

Tpynoemkocts yueoHoro npenmera OVYI1.12 Xumus Ha 6a30BOM ypOBHE COCTaBIISIET 72 4aca, U3 KOTOPBIX
64 uvaca — 06a30BbIi MOAyTb (6 pas3nenoB) W 8§ YacoB — MpUKIAAHON Momynb (1 paszen), BKIIOYAIOIIHIA
MPAaKTUKO-OPHEHTHPOBAHHOE COJIEPKAHNE KOHKPETHON MPO(eCcCHu Ui CIIETIHATHbHOCTH.

[puknagHoit Momynb BKIMOYaeT ofuH pasnen. Pasmen 7 «Xumust B ObITy M NPOU3BOICTBEHHOU
JESTEeTHHOCTH YeJIOBEKa» pealn3yeTcs Ui YKPYITHEHHBIX TPy crenuansHocTei / mpodeccmii: 23.00.00
Ha MarepHayie, CBSI3aHHOTO C OJKOJOTHMYECKOM O€30MacHOCThI0O M OLIEHKOW MOCHEACTBUM OBITOBOW U
MIPOM3BOICTBEHHOM JIEITETLHOCTH, TIO OTpacyIsiM Oyaytiiel mpodeccHoHaTbHOM JESTeTEHOCTH 00YJarOIIIXCS.

1.3 Iliianupyembie pe3yJibTaThl 0CBOEHHUS Y4eOHOI0 MpeIMeTa:

1.3.1 I{ean y4eOHOrO mpeaMeTa:

DOpMUPOBAHME Y CTYACHTOB TMPEACTABICHUS O XWMHYECKOM COCTABJSIIOIIEH €CTECTBEHHOHAYYHOM
KapTHMHbl MHpa KaK OCHOBbI NPHHATHS PpEIIEHWH B JKU3HEHHBIX M IIPOM3BOJCTBEHHBIX CUTYALMSIX,
OTBETCTBEHHOT'0 MOBEAEHHS B IPUPOIHOM CpeJIe.

3anaum npeamera:

1) cdopmupoBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHKS XMMHUYECKUX MPOIIECCOB U SIBIICHUI B
OKpYXKAaloIllel Cpene, LENOCTHOM Hay4HOM KapTWHbl MHpPA, B3aUMOCBS3M U B3aMMO3aBUCHMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTaBIISITH (POPMYJIbI HEOPraHMYECKMX U OPraHUYECKUX BEIECTB, ypaBHEHUSI



XUMUYECKHX PEAKIMiA, OOBSCHATH UX CMBICI, HHTEPIPETHPOBATH PE3YIIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM TMPOBEIACHHS MNPOCTEHIIMX XHUMHYECKUX OKCICPHUMEHTAIbHBIX
UCCIIEOBAaHUN C COOJIIOACHHEM IMpaBWJI OE€30IacHOrO OOpalleHHs C BEHIECTBAMH U J1a0OpaTOPHBIM
00opyIOBaHUEM;

4) pa3BUTh yYMEHHS WCIOJB30BaTh HWH()OPMALMIO XUMHYECKOTO XapakTepa U3 PasIHyHbIX
HUCTOYHUKOB;

5) cdopmupoBaTh yMEHHs NPOTHO3UPOBATH TOCHCACTBUS CBOCH JICSITEILHOCTH W XHUMHYECKUX
MIPUPOJTHBIX, OBITOBBIX U ITPOU3BOICTBEHHBIX MIPOLIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYUMOCTU JOCTIDKCHHH XUMHUYCCKOW HAYKH W TEXHOJOTHH IS
Pa3BUTHS COLATBHOM 1 IPOU3BOACTBEHHOM cep.

1.3.2 B pe3yabTare 0CBOECHUSI Y4eOHOT0 NpeaMeTa 00y4al0IIUIiCS 10/KeH

yMeThb:

- Ha3bIBaTh U3YYEHHBIE BELECTBA 10 «TPUBUAIBHON» WM MEXKTYHAPOIHON HOMEHKIIATYPE;

- ONPEIeNATh: BAJIGHTHOCTh U CTENIEHb OKHCICHUS! XUMUYECKUX DJIEMEHTOB, TUII XUMUYECKOW CBSI3U
B COCIMHEHHUAX, 3apsi/i MOHA, XapaKTep CpeAbl B BOJHBIX PACTBOPAX HEOPIaHUYECKUX COEIUHEHMIH,
OKHUCIIUTEIh U BOCCTAHOBUTEJb, MPHUHAJUICKHOCTh BEIIECTB K Pa3MYHBIM KJIaccaM OpraHU4ecKhX
COCIMHEHHH;

- XapaKTepU30BaTh: PIEMEHTHl MallbIX MEPUOAOB MO UX MoJokeHuto B Ilepuoanueckoil cucreme
JI.1. MenneneeBa; oOImMe XWMHUYECKHE CBOMCTBA METAJIOB, HEMETAUIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX M OPraHMYECKUX COCAMHEHUN; CTPOCHHE M XHMHUYECKHE CBOWMCTBA W3YYEHHBIX
OPraHNYeCKUX COCTUHECHUM;

- 0OOBSACHATBH: 3aBHUCHUMOCTh CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; MPUPOIY XMUMHUECKOM
CBS3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XMMMUYECKOH peakuuu u
MOJIOKEHUS XMMHUYECKOTO PABHOBECHS OT Pa3IMUHBIX (DaKTOPOB;

- BBINOJIHATh XMMHUYECKUH OSKCHEPUMEHT IO pPACIO3HABAHUIO BAXKHEHIINX HEOPraHMYECKUX M
OpPraHUYECKUX BEILECTB;

- IIPOBOJIUTH CaMOCTOSITEJIbHBIN MOUCK XUMHUYECKON MHPOpPMAIMKM C MUCHOIb30BAHUEM PA3INYHBIX
MCTOYHHUKOB (HAy4YHO-TIONMYJISIPHBIX H3/IaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
HCIO0JIb30BaTh KOMIIbIOTEPHbIE TEXHOJIOTHH JUIsl 00pabOTKH U Mepefaun XUMUYECKON nHdopManuu u ee
NPEJCTAaBICHUS B PA3JIMYHBIX (hopMax; UCIOJIb30BaTh MPHOOPETEHHbIE 3HAHUS U YMEHUS B PAKTUUECKOM
NESITEIbHOCTH U TOBCEJHEBHOM XU3HU MJs: - OOBSCHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOASIINX B
npupojie, ObITYy M Ha MPOU3BOJACTBE;, - ONPEAETICHHUS BO3MOXKHOCTH MPOTEKAHUS XHMHUYECKHUX
MIPEBPALICHUI B PA3JIMYHBIX YCIOBHUSIX U OLIEHKH UX MOCJEICTBUM;

- DKOJIOTMYECKH IPAaMOTHOIO ITOBEIECHUS B OKpYXKalOLIEH cpeae;

- OLECHKU BJIMSHHUS XMMHUYECKOTO 3arpsi3HEHUs OKpYXalolled cpelbl Ha OpraHu3M 4YeloBeKa M
JPYTHE KUBBIE OPraHU3MBI;

- OesomacHoro oOpallleHHs C TOPIOYMMHU U TOKCHMYHBIMHU BELIECTBaMH, J1aOOpaTOPHBIM
000pyIOBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3aJaHHOW KOHIEHTPAIIMU B OBITY M Ha MPOU3BO/ICTBE;

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

- IOHUMATh B3aUMOCBA3b YU€OHOH JAUCIUILIMHBI C OCOOCHHOCTSIMH Npodeccuu nMpodheccHoHaTbHON
NesITeNIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUSI 110 TaHHOM y4eOHOM TUCIUIUINHE.

3HATh:

- BaKHEHIIME XUMHYECKHE IOHSITHS: BEIEeCTBO, XUMHYECKHH JJIEMEHT, aToM, MOJeKyla,
OTHOCHUTEJIbHBIE aTOMHasi U MOJIEKYJISIpHAs MaccChl, MOH, aJUIOTPONMsI, M30TOIBI, XMMHYECKAsl CBS3b,
ANEKTPOOTPHUIATETLHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIIEHUSI, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00BeEM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, AIEKTPOIUT U HEDIEKTPOJIUT,
ANEKTPOJIUTHYECKAsT JUCCOLMAIUS, OKHCIUTEIb M BOCCTAHOBUTENb, OKHUCICHHE U BOCCTAHOBJICHHE,
TeIIoBOH 3(PQEeKT peaknuu, CKOPOCTb XHUMHUYECKOM peakIiH, KaTaliu3, XHMHUYECKOe paBHOBECHE,
YTIEPOAHBIN CKeneT, G yHKIMOHANbHAS TPYIINa, H30Mepusl, TOMOJIOTHUS;



- OCHOBHBIC 3aKOHbBI XMMHUU: COXPAHCHHUA MACChI BCIICCTB, ITOCTOSAHCTBA COCTAaBa, HepI/IOI[I/I‘ICCKI/Iﬁ

3aKOH,

- OCHOBHBIE TEOPUM XUMHUHU: XUMHUUYECKOU CBSI3U, IICKTPOJUTUUYECKON AUCCOLMAIIMU, CTPOCHUS
OpPTraHUYECKUX COCTMHCHHIM;
- BOKHEHUIIIME BEIIECTBA U MAaTEPHAJIbl: OCHOBHBIE METAJUIbI M CILJIABBI; CEpHAasi, COJIsiHAsA, a30THAs U
YKCYCHasi KHCIJIOTBI, IIEJIOYH, aMMHAK, MUHEPAJIbHbIE YAOOpPEHUS, METaH, ATWJICH, alleTUJICH, OCH30,
3TaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KJIeTyaTKa, 0eIKU, HICKYCCTBCHHBIE M CHHTETUICCKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.

1.3.3 Ilnanupyembie pe3yJbTAThl 0OCBOEHHSI Y4eOHOI0 MpeaMeTa:
Ocoboe 3HaueHne yueOHbli npeamer nmeet npu popmupoanuu 1 pazsutiun OK u I1K:

OO6ume IlnannpyemMble pe3yjbTaThbl 00yUeHUs!
KOMIIETeHIIUH Oo0mme JAucnunimHapHbie
OK 01. B yacT TPpY10BOI0 BOCIIMTAHMSA: - BIIAJETH CHUCTEMO
Bri6upats ciocobsr | - TOTOBHOCTh K TpPyAYy, OCO3HAaHWE | XUMUYECKHX 3HAHUH, KOTOpas
penieHus 3anaqy IIEHHOCTH MacTepPCTBa, TPYI0JIIO0UE; BKJIFOYAET: OCHOBOIIOJIArAlOIIINe

npodeccHnoHATEHOM
JeSATEIIBHOCTH
IMMPUMCHUTCIILEHO

K pa3jIn4HbIM
KOHTCKCTaM

- TOTOBHOCTh K aKTHBHOM ACATCIIbHOCTHU

TEXHOJIOTHICCKOM Hu COILTMAIIbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTD
WHULIMUPOBATD, TJIAaHUPOBATH u
CaMOCTOSTEIHLHO BBIIIOJIHATH TaKylo
JIeSITEILHOCTD;

- HHTEPEC K  pa3MuHbIM  cdepam

npoecCHOHATILHOM 1eATEIbHOCTH,
OniageHne yHHBEPCAIBHBIMHM Y4eOHBIMHU
MO3HABATE/ILHBIMH JeHiCTBUAMU:

a) 0a3oBble JIOTHYECKHE IeHCTBUS:

- CaMOCTOATEIbHO  (POPMYIHPOBATH u
aKTyaJIu3UpoBaTh NMpoOJIEMy, paccMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYILECTBEHHBIM NMPHU3HAK WIH
OCHOBaHMS JJIsl CpaBHEHUsI, Kilaccu(uKaluu U
0000IIICHNST;

- OHIpenensTh LENH eSITeIbHOCTH,  3aJaBaTh
IapamMeTpbl U KPUTEPHH UX TOCTHKEHMUS;

- BBIBJISTH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS
B PacCMaTpPUBAEMBbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHBbI B  JEATEIbHOCTb,
OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB LEJISIM,
OLICHMBATh PUCKH TIOCIIEICTBUN J€SITEIbHOCTH;

- paSBI/IBaTI) eraTI/IBHOG MBIIIJIICHUEC HpI/I

peHIeHI/II/I JKN3HCHHBIX HpO6J’IGM

0) 0azoBbIe HCC/IEI0BATEILCKME IeHCTBYS:

- BJIAJETH HaBBIKaMU yueOHO-
HCCIIEIOBATEILCKON Hu MPOEKTHOM
JICTEILHOCTH, HaBBIKAMH  pa3pelieHus
npooem;

- BBIABJIATH IPUUUHHO-CIICICTBEHHBIE CBA3U U
aKTyaJIM3UpOBaTh 3aJauy, BbIABUIATh TUIIOTE3Y
€c pCLICHUs, HAaXOMWTb apryMEHThl Ui
JIOKa3aTeIbCTBAa CBOUX YTBEPXKICHMIM, 3a1aBaTh
IapaMeTpsl U KPUTEPUHN PELICHMS;

- AHAJIM3UPOBATH TIOJTYYCHHBIC B X0ae

MOHATUS (XUMHUYECKHH 3JIEMEHT,

aToM, OJJIGKTPOHHAs 000JI0YKa
aroma, S-, P-, d-3J€KTpOHHBIC
opoutanm aTOMOB, HOH,
MOJICKYJIa, BaJICHTHOCTD,

JIEKTPOOTPULIATENIBHOCTD,
CTEIIEHb OKHUCIICHUS, XUMUYECKas
CBsI3b, MOJIb, MOJIIDHAs Macca,
MOJISIPHBIA  00BEM, YIIICpOHBIHA
cKeJseT, (PYHKIMOHANIbHAS TPYIIa,
paguKai, M30MEpHs, W30MEpBI,
TOMOJIOTUYECKUI psifl, TOMOJIOTH,
YIJIEBOOPOABI,  KUCIOPOA- U
a30TCOJEpKAIME  COEAUHEHMS,
OMOJIOTHUECKH AKTUBHBIC
BemiecTBa  (yIJIeBOJbl, JKHPBHI,
OenKu), MOHOMEp, TOJIHUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAIMYECKas
pelieTka, TUIBl  XUMHUYECKUX
peaxIuii (OKUCTUTENbHO-
BOCCTaHOBHTEIIbHBIE, JK30- U
SHJIOTEPMHUYECKHE, peakuuu
HOHHOTO  OoOMeHa),  pacTBOp,
ANIEKTPOJUTHI,  HEIJIEKTPOJIUTEI,
ANIEKTPOIUTHYECKAS
JccoLranus,
BOCCTaHOBHTEIIb,
XUMHYECKOU
XMUMHYECKOE
TEOpUU U
XMUMUYECKOIO
OpPraHUYECKUX
byrtneposa,
IEKTPOJINTUYECKOU
JUCCOLMALUY, IEePUOAUYECKUN

OKHCIIUTEb,
CKOPOCTb
peakuuy,

paBHOBECHUE),

3aKOHbl  (Teopus
CTPOCHUS
BemectB  A.M.
TeopHst




pEIICHUS 3aJadd  PE3yJIbTAThl, KPUTHYECKH
OLICHUBATb ux JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHSX;

- YMETb IIEPEHOCUTD 3HAHUS B II03HABATEIILHYIO
u IIPAKTHYECKYIO obnactu
KU3HEICATEIIbHOCTH;

- YMETb MHTETPUpPOBATh 3HAHUSA U3 Pa3HBIX
IPEIMETHBIX 00J1acTel;

- BBIIBUIATh ~ HOBBIE  WJEH,  IIpeulararb
OPUTHHAJIBHBIE IOXObI U PELICHHUS;

- CIOCOOHOCTh WX WCIOJNB30BaHHUSA B
[TO3HABATEIbHOU U COLIMAIHOM ITPAKTHKE

3akoH J[.M. MenzaeneeBa, 3aKoH
COXPAaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUM  SI3bIK  XHUMUH,
daxTonoruueckue - CBECHUS O
CBOWCTBAX, COCTABE, MOJIyYCHUH U
6e30macHOM WCIOJIb30BaHUMN
BOXHEUIIMX HEOPraHUYECKHX U
OpPraHUYECKUX BEIIECTB B OBITY
U TPAKTUYECKON JEATEIbHOCTH
YEJIOBEKA;

- YMEThb BBIIBIISITh XapaKTEPHBIC
MIPU3HAKU u B3aUMOCBSI3b
W3YUCHHBIX TIOHSATHA, TPUMEHSATh
COOTBETCTBYIOIIUE TTOHATHS TIPU
OTNUCAHUU CTPOCHUS U CBOWCTB
HEOPTraHMYECKUX U OPTraHUYECKUX
BEUIECTB M HX [PEBPAILCHUl;
BBISIBIISITh B3aUMOCBSI3b
XUMHUYECKHAX 3HAHUM c
MOHATUSIMH W TIPEICTABICHUSMHI
JIPYTUX  €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

- YMETh
HaVMEHOBAHMS
COCIMHEHUN  MEXAYHAPOJHOTO
cOor03a TEOPETUUECKON 5
MIPUKJIAHOM XUMHU u
TpPUBHAJIbHBIE Ha3BaHUs
BOXHEHIIINX BEIIECTB (ITHUJICH,
alleTHJICH, TIUIEepUH, (EHOI,
dbopmanbaeru, YKCYyCHast
KHCJIOTa, TJIMIWH, YrapHbIA ras,
YTJIEKUCIBIN ras, aMMUaK,
ramieHass W3BeCTb, HEralleHas
W3BECTh, TIUTBbEBAs cola |
JIPYruX), COCTaBIISITh (HOPMYJIbI
HEOPTaHWMYECKUX U OPTaHMYECKUX
BEIIECTB, YPABHEHHS XUMHUYECKIX
peakmuii, OOBSICHATH WX CMBICT;

HUCIIOJIB30BAaThb
XUMHNYCCKUX

MOATBEPKIaTh XapaKTepHbIE
XHMMHYECKHE CBOMICTBA BEIIECTB
COOTBETCTBYIOIIMMU
AKCIEPUMEHTAMH M 3aMUCAMH
ypaBHEHUU XHUMHYISCKHX
peaKkumii;

- yYMETh YCTaHABIIMBATh
MIPUHA]IJIEKHOCTD HU3YYEHHBIX
HEOPraHUYECKUX "
OpPraHUYECKUX BEIIIECTB K
ONPEAEIIEHHBIM KJ1accaM u
rpyImIamM COCIIMHEHUI,

XapaKTEpU30BaTh HX COCTaB M
Ba)KHEMIIIIE CBOIICTBA,;




OTIPEICTISATh BH/JIBI
XUMHUYECKHX CBsI3CH
(KoBaJIeHTHAA, HMOHHAs,
MEeTaJUTi4YecKasi,  BOJOPOJIHAs),
THTIBI KPUCTALTMYECKUX PEIIETOK
BEIIICCTB; KJaccu(uIMpoBaTh
XUMHUYCCKHE

peaKIuu;

- ¢copMHUPOBATH MPEACTABICHHS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIM XUMHUHU B MO3HAHUU

SABJICHUI [IPUPOABL, B
(GOpMUPOBAHUM MBIIUICHUS U
KYJIbTYpbI JINYHOCTH, ee

(YHKIMOHAIBHOM TPaMOTHOCTH,

HEOOXOIMMOM Uil pelIeHUs
HpaKTI/ILIeCKI/IX 3a1a4 nu
JKOJIOTUYECKH  OOOCHOBAHHOI'O

OTHOILIEHHS K CBOEMY 3/I0pPOBbIO
Y IPUPOJHOU CpEE;
- YMEThb IPOBOJAUTH PACYETHI II0

XUMUYECKUM  QopMmyram U
ypaBHEHUSIM XMUMUYECKUX
peakuMii ¢  HUCIOJIb30BaHUEM
bu3nueckux BEJIMYMH,
XapaKTepH3YIOLIMX  BELIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
MaccChl, o0BeMa

(HOpManbHbBIE YCIIOBHS) TIa30B,

KOJIMYECTBA BEIIECTBA;
HCII0JIb30BAaTh CHUCTEMHBIE
XUMHYECKUE 3HaHUS ISt
MPUHATHS peleHni B
KOHKPETHBIX KM3HEHHBIX
CUTYyaLMsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 MX TPUMCHCHUEM.

OK 02.
Ucnonb3oBars
COBPEMEHHBIC
cpencTBa MOMCKa,
aHanM3a "
WHTEpIpeTaun
uH(popManun u
nH(OpMaIIMOHHBIE
TEXHOJIOTHH TUTSt
BBIIIOJIHEHUS  3a]a4
npo¢eCcCuOHATBHON
e TETbHOCTH.

B 00/1acTH HEHHOCTH HAYYHOI'0 IIO3HAHMSA

- cpopMHpOBaHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKHd U OOIIECTBEHHOMN MpPaKTHUKH,
OCHOBaHHOTI'O Ha Jasore KyJsTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YUTATENbCKOW  KYJIBTYpBl ~ Kak  CpeICTBa
B3aUMOJEHCTBUS MEXKAY JIFOJAbMH U NO3HAHUSA
MUDa;

- OCO3HAHHUE LIEHHOCTH HAay4YHOW JEATEIBHOCTH,
TOTOBHOCTb  OCYHIECTBJISITH IPOEKTHYIO H
HCCIIEA0BATENBCKYIO JEATENBHOCTD
MHJIMBUIYaJIbHO U B TPYIIIIE;

Osnjyagenne yHMBepCAIbHBIMHM Y4eOHBIMH
MO03HABATE/ILHBIMH [1eliCTBHAIMU:

- yMeThb  IUIaHUpOBaTh U
BBITIOJTHSTH XUMUYECKHH
SKCIEPUMEHT (mpeBpareHus
OpPraHMYeCKUX  BELIECTB  MpHU
HarpeBaHuy, MOJTyYeHHE STHUJIEHA
W  H3y4YEHHE €ro  CBOIICTB,
KaueCTBEHHbIE  PEaKIUMM  Ha

aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KUCIIOTY; JIeHaTypaius OeJIKOB
Opd  HAarpeBaHWM,  I[BETHbIC
peakiuu  OeNKOB;  MPOBOAUTH
peaknMu  MOHHOro  oOMeHa,
ONpeneNniaTh  Cpelay  BOJHBIX
pacTBOpOB, KaueCTBCHHbBIE
peakiuu Ha cynbdar-, kapOoHar-
U XJIOpWA-aHUOHBI, Ha KaTHOH
aMMOHMS; peuiaTh




B) padora ¢ uHdopmanuei:

- BJIQJCTh HABbIKAMH MOJy4EeHHs] UH(POPMAIIUU
U3  HCTOYHHUKOB pa3HbBIX  THUIIOB,
CaMOCTOSITETIbHO OCYILECTBIISTH MTOMCK, aHAJIM3,
CHCTEMAaTU3alIUI0 u MHTEPIIPETALIUIO
uHpOpMaIUU Pa3IMYHbBIX BUJIOB u
(dbopM mpescTaBiIeHUS,

- CO3/1aBaTh TEKCThl B Pa3IMuHbIX (opmarax c
y4eTOM Ha3Ha4YeHUs MH(OpPMALMK U LIeJIeBON
ayJIUTOpUM, BBHIOWpAs ONTUMAIBHYIO (GOpMY
MIPE/ICTABIICHUS U BU3YyaIU3aliH;

- OCHUBATL JOCTOBEPHOCTD, JICTUTUMHOCTD
uH(OpPMALIK, €€ COOTBETCTBHE TPABOBBIM H
MOPJIbHO-ITUYECKUM HOPMaM;

- HCIIONIb30BaTh CPECTBa MHPOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH B pPeHICHN N
KOIrHUTHBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHM3alMOHHBIX 3a/Jad C COOJIOJEHUEM

TpeboBaHUit 3PrOHOMHUKH, TEXHUKHU
0e30IacHOCTH, TUTHEHEI,
pecypcocOepekeHus, MPaBOBBIX u

ATUYECKHX HOPM, HOPM HWH(POPMAITMOHHON
0e30I1acHOCTH;

- BJIaJICTh HABBIKAMHU PACIIO3HABAHUS M 3aIUTHI
nHbopMaIyu, HHHOPMAITMOHHON 0e30IacHOCTH
JTUYHOCTH

SKCIICPUMCHTAJIBHBIC 3aJadyud 110

TeMam "Merasmibr" u
"Hemeramibl") B COOTBETCTBUU C
MpaBUIaMH TEXHUKU

0€30IaCHOCTH TIPU OOpAIICHHU C
BEIICCTBAMH M JIaOOPATOPHBIM

0o00OpyJIOBaHMEM;  MPEJCTaBISATh
pe3yJbTaThl XUMUYECKOTO
JKCIIepUMEeHTa B (hopme 3armmcu
YpaBHEHUIl  COOTBETCTBYIOIIMX
peakimii U popMyaupoBaTh
BBIBOJIBI HAa  OCHOBE  3THX
pE3yJIbTaTOB;

- yMeTh aHAJIM3UPOBATH
XUMHUYECKYIO nH(pOpMaIIHIO,
MOJTY4aeMyo u3 pa3HbIX

HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopmaiuy, cetb MHrepHer u
apyrue);

- BJIQJICTh OCHOBHBIMH METOJIAMU
HAY4YHOTO TIO3HAHUS BEIIECTB M
XAMHAYECKUX SIBJICHUI
(HabionieHue, U3MEpeHue,
AKCIIEPUMEHT, MOJIETIMPOBAHUE);

- YMEeTh HPOBOJUTH PacyeThl IO

XUMHUYECKUM  (opMmylnaM |
ypaBHEHUSM XUMUYECKHUX
peakuuii ¢  HCIOJIb30BAHHUEM
bu3neckux BEJIMYUH,

XapaKTCpU3YIOINX BeIIECTBa C

KOJIMYECTBEHHOMN CTOPOHBIL:
Maccel, oObemMa (HOpMasbHBIE
YCIIOBHUSI) Ta30B, KOJUYECTBa
BEIIECTBA; HCII0JIL30BAaTh

CHUCTCMHBIC XMMHWUYCCKHNE 3HaAHUA

JUIl  TIpUHATHAA ~ PELICHUHd B
KOHKPETHBIX JKU3HEHHBIX
CUTYyalHsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX ITPUMCHCHHUEM

OK 04.
S¢dexTuBHO
B3aUMO/ICIICTBOBATh
u pabortath
KOJIJICKTHBE
KOMaH/Ie.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATEIIbHOCTH U CaMOOITPEACTICHUTO,
- OBJIaZICHUC HaBbIKaMH yqe6H0-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COIMAIbHOMN
NeSITeITbHOCTH;

Ogaanenne YHUBEPCAJIbHBIMH
KOMMYHMKATHBHBLIMH J1ICHCTBUSIMM

0) coBMeCTHAsl 1eSITeJIbHOCTD:

- TIOHMMAaTh M HCIOJIb30BaTh MPEUMYILECTBA
KOMAaH/IHOUM U WHAUBUAYAILHON PabOThL;

- TPUHUMATh LI COBMECTHOU JIESTEIHOCTH,
OpPraHU30BbIBaTh U KOOPAMHUPOBATH JIEHCTBUS
o ee JOCTWKEHUIO: COCTaBJIATH IUIaH
JNEUCTBUM, pAacCIpeleisiTb pPOIH C  y4ETOM
MHEHUI YYaCTHHKOB OOCYXIAaTh PE3YJIbTAThI

- yMeTb  IUIAHMpOBaTb U
BBINIOJIHSTh XUMHYECKUI
IKCIEPUMEHT (mpeBpareHus
OpPraHMYECKHX  BELIECTB  IIpU
HarpeBaHWH, MOTy4YEHHE ITHIICHA
U W3YYEHHE €ro  CBOICTB,
KaueCTBEHHbIE  pEakIuu  Ha

aNbICTUABI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JeHaTypamus OeJIKOB
Npyd  HArpeBaHWHW,  IIBETHHIC
peakiuu  ONKOB;  MPOBOIHTH
peakiuu  HMOHHOTO  OOMEHa,
ONpeneNnsiaTh  Cpeay  BOJIHBIX
pacTBOpOB, Ka4eCTBEHHBIE




COBMECTHOM paboTHI;

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

- OCYILECTBIIATh TMO3UTUBHOE CTPATErHYecKoe
MOBEJICHUE B PA3NMUHBIX  CUTYalMsX,
MIPOSBIIATh TBOPYECTBO U BOOOpake€HHE, OBITH
MHUILIMATUBHBIM

Osaagenne YHHUBepPCAILHBIMHU
peryJisiTUBHbIMH J1eliCTBUAIMU:

I) IPUHATHE ce0s U APYTUX JIIOAei:
- IPUHUMATb MOTHUBBI W QaAPryMCHThBI
osien npu aHaJm3e
JeSITEIIbHOCTH;

- IpU3HaBaTh CBOE IPaBO U TIPaBO
JIIOJICH Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTh TIOHUMATh MHUP C
TIO3UIIUH APYTOTO YEJIOBEKA;

JPyTHX
pE3yNbTaToB

Jpyrux

peaknuu Ha cyabdar-, KapOoHaT-
U XJIOPUA-aHUOHBI, HAa KaTHOH
aMMOHUSI; peliarb
OKCIIEPUMEHTAIBHBIC 3aJaull T10
TeMam "Merasmibr" u
"Hemetauibl'") B COOTBETCTBUM C
MpaBUIaMH TEXHUKU
0e301acHOCTH TIPU OOpAIIECHUH C
BEILIECTBAMH U JIaOOpaTOPHBIM

000pyJIOBaHUEM;  MPE/ICTABISTH
pe3yIbTaThI XUMHYECKOTO
AKCIIEpUMEHTa B (OpMe 3arucH
YpaBHEHHH  COOTBETCTBYIOIIMX
peakuuii  u  (QOpPMYIHPOBATH
BBIBOJIBI HA  OCHOBE  3THX
pe3yIbTaToB

OK 07. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATEL TPEICTABICHUS:
CopeiicTBOBaThH - c(hOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXPAHEHUIO KyJIBTYpbl, TIOHUMAHHE BIIMSHHS COLIMAIBHO- | ECTECTBEHHOHAYYHOU KapTHHBI
OKpYXKaIOIIeH Cpe/bl, | JKOHOMUYECKUX  IIPOLECCOB HA  COCTOSHME | MHpPA, POJIM XMMHHU B ITO3HAHUH
pecypcocOepeKeH o, | IPUPOAHON M COLMAILHOM CPElIbl, OCO3HAHUE | SIBICHUM MIPUPOJIBL, B
NPUMEHSTh  3HAHHA | TJI00ATBPHOIO  XapakTepa  SKOJOIMYECKHX | ()OPMMPOBAHHMHM MBINUIEHHA |
00 U3MeHeHuu | IpooieM; KYJIbTYpbI JIMYHOCTH, ee
KIMMATa, TPHHIMNG | - [UIAHUPOBAHKME M OCYIIECTBICHNE ICHCTBUMA B | QYHKIMOHAIBHOH TPaMOTHOCTH,
BepeKIINBOTO OKpY)KaloIllel cpe/ie Ha OCHOBE 3HAHUS IIeNeld | HEOOXOMMMOW Al pelleHHs
TIPOM3BOJICTBA, YCTOMYUBOTO pa3BUTHS YeJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4un
3¢ dpeKTUBHO AKTUBHOE HETPUATHE JCUCTBUI, TIPHHOCSIIUX | SKOJOTMYECKH  OOOCHOBAHHOTO
NeiicTBOBATD B | BPEI OKPYXKAIOILEH CPENIE; OTHOLICHHS K CBOEMY 30POBBIO
Ype3BBIYANHBIX - yMEHHE MIPOrHO3UPOBaTh | U IPUPOIAHOU CpEE;
CHTYaLWsIX. HeOIaronpusTHLIE OKOJIOTHYECKUE | - yMEeTh COOJIIOAATh IpaBUIIa
MIOCTIEICTBUS NPEIIPHUHIMACMBIX | SKOJIOTHYECKH 11eJIeCO00pa3HOro
JNENCTBHN, MPEAOTBPAILATh UX; MOBEJCHUSI B OBITY M TpPYJOBOU
- pacimpeHue OIlbITa JIESITENIbHOCTU | ACATEIIBHOCTH B HEJSIX
9KOJIOTMYECKON HAIIPABICHHOCTH; COXPaHEHMsI CBOETO 3/I0pOBbsl U
- OBJIQ/ICHUE HaBBbIKAMU Y4EOHO- | OKPYIKAIOIIEH PUPOIHOIN CPEJIbI;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COIMMAJIbHOU YYUTEIBATh OIIACHOCTH
ACATCIIBHOCTH; BO3JICACTBHUS Ha JKHBBIC
OpraHU3MBbI OIPEIENIEHHBIX
BEILIECTB, MTOHUMAs CMBICIT
OKAa3aTelIst MpeIeSTIbHON
JIOMYCTUMOW KOHIEHTPALIMHU
K 2.1. |- yMeHHE OmpeneniarTh KOHCTPYKTUBHBIE | - COPMHPOBATH MPEICTABICHUS:
ObecnieunBaTh 0COOEHHOCTH Y3JI0B U JeTajeld IOABHXHOIO | O CBOMCTBAaX METAJUIOB, CIUIaBaX,
BBITIOJIHEHHE COCTaBa; BUJIaX  KOPpO3HUH, obmacTu
YCIIOBUI 1O | - TOHUMAHUE  CHCTEMbl  TEXHMYECKOTrO | IPUMEHEHHS HEMETAITMYECKUX U
OpraHu3aluu OOCITy’)KUBaHHSI M  PEMOHTa  TOJABIYKHOTO | KOMIIO3UIIMOHHBIX MaTepHaJOB,
JBAKEHUS cocTaBa BHJaX W CBOWCTBAaX TOIUIMBA,
TpaHCcHopTa CMa304HbIX u 3aLUTHBIX
Marepuanax, CBOMCTBAxX
HEOPraHUYECKUX u
OPraHUYECKUX COEIMHEHMI,




MapKHPOBKE U TMEPEBO3KE I'PYy30B
T10 5KEJIE3HOU JOpOre.




2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEAMETA

2.1 O0beM yueOHOro npeaMera U BUbl y4eOHOH padoThl

Buj yueOHoi1 padoThI

O0BEM B yacax

O0béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 MpeaMeTa 72
B TOM YHCIIE:
OcHoBHOE coep:kaHue 72
B TOM YHCIIE:
JIEKLUUHU, YPOKH 25
camocTosITeNIbHasE paboTa 11
MPAKTUYECKUE 3aHATUL 22
nabopaTopHbIC 3aHATHUS 10
IIpodeccnonaIbHO-0PHEHTHPOBAHHOE COAEPIKAHUE
B T.U..
TeopeTudyeckoe oOyueHue 25
MPAKTUYECKHE 3aHITHS 4
KOHTPOJIbHbIE Pa00ThI 1
B coomeemcmeuu ¢ yueOuvim naanom no umozam | cemecmpa ammecmayus
npoeoouUmcst 6 hopme KOHMPOJILHOU PaboOMul.
[Ipome:xxyTounasi arrectanus (B popme auddepeHnpoBaHHOTO 3a4€Ta) 2




2.2 TemaTH4eCcKuii IJIaH U cOJlePKaHUe Y4eOHOT0 MpeIMeTa

1

2

4

HaumeHoBaHue pa3iesioB U TeM

Conep:xxanue y4e0OHOro MaTepuasa, NPaKTUYeCKUE U J1a00paTOPHbIE 3aHATHS,
CaMOCTOSITe/IbHAsI padoTa 00y4yaoumxcs

O0BbeM
yacoB

dopmupyemble
KOMIIeTEHIN U
OK, IIK

Paznen 1. Teoperuueckne 0CHOBbI XMMHH

8/1

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

1.1.1 OcHoBHBIE MOHATHS U 3aKOHBI HEOpraHudeckoi u oduieit xumun. [leproauueckas
cucreMa xumudeckux aieMentoB [[.1. MenneneeBa. Ctpoenue atoma

OK 01 OK 02

Coaep:xanue yueOHOIro MaTepuaJia

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

[leprommueckast cucrema xumuueckux s3neMeHToB J[JM. MenaeneeBa. DPU3HMUECKHIA CMBICI
[lepuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
ANIEMEHTOB, O0pa3yeMbIX MMHU TPOCTBIX U CJIOXKHBIX BEILECTB B COOTBETCTBHU C IOJIOKEHUEM
XUMHYECKOro 31eMeHTa B [leprommyeckoil cucreMe. MUpPOBO33pEHUECKOE M HAYYHOE 3HAUYEHHE
[lepunommueckoro 3akoHa .M. Menneneesa. [Iporroser .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB

CamocrosiTeibHas padora odyuarommxcs Nel

Koncnekr, mnoxaroroBka cooOmieHnit Ha Tembl Mo BbeIOOpy: HaHoTexHojorus kak
MIPUOPUTETHOE HAIIPABIICHUE Pa3BUTHS HAyKW UM NMpou3BojACTBa B Poccuiickont denepanuu;
PagnoaktuBHOCTE. Mcnonp30BaHHME paAMOAaKTUBHBIX M30TONOB B TEXHUYECKHX LEJAX.
PentreHoBckoe u3aydeHHME U €ro MHCIOJNb30BAHME B TEXHUKE W MeauluHe. PemieHue
TEOPETUYECKUX M SKCIIEPUMEHTAIBHBIX 3aJad 10 BONPOCAM: OCHOBHBIE IMOHATHS XHMMHH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3aJaydl Ha HAaXOXJIEHHE OTHOCHUTEIbHOM
MOJIEKYJISIPHOM Macchl, ONPEAEIEHUE MACCOBOM JOJIM XUMHUYECKHX IEMEHTOB B CIOKHOM
BEIIECTBE.

1.1. 2 Ipakrnyeckoe 3ansaTue Nel Pemenue pacueTHbix 3aaay no teme: "OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI M PACUEeThI [0 YPABHEHUSIM XUMUYECKUX peakiuil”

OK 01 OK 02
K 2.1




2

4

1.1.3 IlpakTtuyeckoe 3aHsaTHe Ne2 Pemenue 5SKCEpUMEHTANBHBIX 337ad 10 TEMeE:
Ilepuoanueckas cucrema xuMmuueckux anementoB .M. MenaeneeBa. CTpoeHue aTroma

OK 01 OK 02
IIK 2.1

1.1.4 TlpakTudeckoe 3anaTue Ne3 PerieHue >KCrEepUMEHTAIBHBIX 3a/lad MO TeMe: THITbl
XUMHYECKUX CBS3€M. TUIBI KPUCTAIIIMYECKUX PELIETOK

OK 01 OK 02

Paznen 2. Xumunuyeckue peakuuu

10/2

Tema 2.1 Tunel XUMHYECKHX
peakiuii

2.1.1 Knaccuduxarus v TUIIBI XUMHUYECKHUX PEaKIMi HEOPTaHMYECKUX COCTUHEHHIA

OK 01 OK 02
IIK 2.1

Coaep:xxanue yueOHOro MaTepuaJia

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

VpaBHeHHsT ~ OKHCIIeHUsA-BOccTaHOBNeHUsA. (Crenenb  okucieHus.  Okuciutens U
BoccTaHOBUTENb. (COCTaBIIEHHME M  YpPABHUBAHHME OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuii MeTOI0M 3JIEeKTpoHHOro OanmaHca. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIC PEaKIIUU B
IPUPOJIE, MPOU3BOJICTBEHHBIX IPOLIECCAX U )KU3HEAECATEIbHOCTH OPTAHU3MOB.

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

2.1.2 TIlpakTuyeckoe 3ansiTue Ne4 PelmieHue 5KCIEPUMEHTAIBHBIX 3a4ad MO TEMeE:
"OKHUCIUTENIHO-BOCCTAaHOBUTENbHBIE peakiuu"

OK 01 OK 02
[K 2.1

Tema 2.2 DiiekTpojuTHYECKAS
AUCCOMANMS Y UOHHBIH 00MeH

2.2.1 PacTBOpeHHe Kak (PU3UKO-XUMHUYECKUH TpoIecc.

OK 01 OK 04
IIK 2.1

Conep:kaHue y4eGHOr0 MaTepuasa

Teopus MEKTPOIUTHYECCKON aucconuaryu. oHbl. DICKTPOIUTHI, HEAJCKTPOIUTHI. Peakimu
HOHHOTO 0OMeHa. COCTaBIICHHE PEeaKIUii HOHHOTO 0OMEHA MyTEM COCTABJICHUS MX TIOJHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakIuy. 3aJaHus HAa COCTABIICHHE
WOHHBIX PEaKITUi.

[TpakTHYecKOe MCITOIb30BaHME PEAKIIMH HOHHOTO 0OMEHA U THAPOJIN3a B TEXHOJOTHYECKUX
npoleccax  KeJIeSHOAOPOXXHOro  TpaHcmopTa.  [loHsTHS: raJibBaHOCTETHsl,




2

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

CamocrosiTejibHasi padoTa odyuarommuxcsi Ne3

AHanmu3 u mpeoOpazoBanue yueOHoOU umH(popmanmu. [ToaroToBka cooOIeHUI Ha TeMy IO
BbIOOpY: [IpakTHyeckoe NpuUMEHEHHUE 3IIEKTPoNin3a: padUHUPOBAHME, TaIbBAHOIUIACTHKA,
TaJIbBAHOCTECT U,

2.2.2 JlabopatopHoe 3ansitue (padora) Nel "MccnenoBaHue CBOWMCTB 3JIEKTPOJIMTOB.
Ornpenenenne pH cpensl pactBopoB. Teopus 31EKTPOIUTUUECKON Juccoranuu’

OK 01 OK 04
IIK 2.1

2.2.3 JladopaTopHoe 3ansTHe (padora) Ne2 "Peakuun nonnoro oomena. ['maponus coneid”

OK 01 OK 04
IIK 2.1

Pasnen 3. CtpoeHnue u CBOICTBA HEO

TFaHU4YC€CKHUX BCIICCTB

712

Tema 3.1 Knaccudukamms,
HOMCHKJIATypa 31 CTPOCHHE
HEOPraHMYECKUX BEIECTB

3.1.1 OcHOBHBIE KIaCCHI CJIOKHBIX HCOPIraHNMYCCKUX COG,Z[PIH@HPIIZ.

OK 01 OK 04
[IK 2.1

Coaep:xanue yueOHOro MaTepuaJia

[Tpenmer Heopranuyeckoit xumuu. Knaccudukanus Heopranuueckux BeriecT. [IpocTeie u
CloXxHbIe BemecTBa. (OCHOBHBIE KIACChl CIOKHBIX BEIIECTB (OKCHABI, THAPOKCHUIBI,
KHUCJIOTBI, CONM). B3auMOCBA3b HEOPraHMYECKHUX BEIIECTB. ATrperatHble COCTOSHUS
BemecTBa. Kpucramnmdeckre u amopdHbIe BellecTBa. TUMBI KPUCTAIMYECKUX PEIIETOK
(aTomMHasi, MONEKYNIApHasi, WOHHAs, MeTaJUIMYecKas). 3aBUCHMOCTh (PU3UYECKHX CBOWCTB
BEIIeCTBA OT THUIA KPHUCTAUIMYECKOW pPEIIeTKH. 3aBHUCUMOCTh XUMHUYECKOW aKTUBHOCTH
BEIIECTB OT BUJAa XUMHYECKOW CBSI3M M THUNA KPUCTAIMYECKOW perieTku. [IpuunHsbl
MHOr000pa3usi BeIIeCTB

CamocrosiTeibHas paGora odyuarommxcs Ned
AHaius u npeobpazoBaHue yueOHOM nHpOopMaIHU.

3.1.2 TIlpakTtuyeckoe 3aHsaTHe Ne5S  PemeHnWe  NpakTHKO—OPHEHTHPOBAHHBIX
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe: UncThle BelecTBa U cMecH. JlucnepcHble CHCTEMBI.

OK 01 OK 04
IIK 2.1

Tema 3.2 OuU3UKO-XUMHUYECKUE
CBOMCTBa HEOPTaHUYECKUX BEIIECTB

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

OK 01 OK 04
K 2.1

CamocrosiTeibHas padora odyuyarommxcsi Neb




1 2 3 4
Pemienne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUKM Ha CBOMCTBA, COCTaB, IIOJy4YECHHE H
0e30MmacHoe HCMOIb30BaHNE HEMETANIOB B OBITY U MPAKTUYECKOW JNEATEILHOCTH YeIOBEKa.
[TonroroBka cooOmeHnii Ha TemMy 1O BbIOOpY: IIpuMeHeHHe HEMeTallioB B
JKEJIE3HOJJOPOKHOM X03sicTBe. [IpaBuia nepeBo3ky HEMETAIOB MO KeJIe3HOH 10pore.
[ToaroToBka K MTOrOBOW KOHTPOJILHOW paboTe MO KjaccaM HEOPraHWYEeCKHUX COCTUHECHUI:
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BelIecTB  (OKCHIIOB,
TUAPOKCUOB, KHCIOT, COJIEH W Jp.). 3aKOHOMEPHOCTH B W3MEHEHUHU CBOICTB IPOCTHIX
BEIIECTB, BOJOPOAHBIX COEIMHEHUH, BBICIIUX OKCHUIOB W TUAPOKCcUIOoB. Mnentuduxamms
HEOPTraHMYECKUX BEMIECTB C HCIOJNB30BAaHHEM WX (U3UKO-XUMHUECKUX CBOMCTB,
XapaKTePHBIX KAYECTBEHHBIX PEaKIuil
Tema 33 Wnentudpukanus | 3.3.1 ['eneTnueckas CBA3b HEOPraHUIECKUX COSTMHEHUN OK 01 OK 04
HEOPraHUYECKHUX COCIUHEHHUN HroroBasi koHTpoJibHasi padoTa Nel IIK 2.1
Hmoz | cemecmpa: MaxkcumaibHas yueOHasi Harpy3ka (Bcero) 30
OOs3aresbHas ayUTOpHas yueOHast Harpy3Ka (Bcero) 25
MIPAKTUYECKUE 3aHIATUS 12
nabopatopHble 3aHATHS (pPabOTHI) 4
caMmocTosiTeNbHas paboTa 5
KOHTpOJIbHasI paboTa 1
Pa3nes 4. CTpoeHue M CBOIiCTBA OPraHNYecKUX coeIMHeHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 Tlonarue 06 opraHMuecKUX BeLIECTBaX, UX MPUMEHEHUE Ha jkeJe3Hoi aopore. Teopus OK 01 OK 04
CTpPOCHHUE u HomeHkiatypa | A.M. Bytneposa. Kinaccudukarus opraHu4ecKux BEIIeCTB IK 2.1
OpPraHUYECKUX BEILECTB
Conep:xxanue yueOHOro MaTepuaJia 2

[losiBiieHre M pa3BUTUE OPraHUYECKOM XMMUU Kak Haykd. lIpeamer opraHumdeckon XWMUU.
Mecto n 3HaueHHE OpPraHMYECKOM XMUMHUHU B CHCTEME E€CTECTBEHHBIX HayK. XHMMHYECKOE
CTPOCHHE KaK IIOPANOK COEJUHEHUs AaTOMOB MOJIEKYJIE COIJIaCHO HX BaJCHTHOCTH.
IIppuMeHeHHe OpraHMYecKUMX BEIIECTB Ha JKene3HoW jopore. Ilosmoxenuss Tteopuu
XUMHUYECKOTO CTPOeHUs opraHuyeckux coenuHeHuil A.M. BytnepoBa. YrieponHslii ckeneT
OpPraHMYECKON MOJIEKYJIbI 3aBUCHMOCTh CBOMCTB BEILECTB OT XMMHMUYECKOI'O CTPOEHMS MOJIEKYJI.
M3omepust u u3omepsbl. llonsatne o QyHkumoHansHOW rpymme. Pamukan.  I[Ipunimmns
KJIacCU(UKALMM OPraHWYeCKuX COeTUHEHUH. MexayHaponHash HOMEHKJIATypa W IPUHLIUIIBI
HOMEHKJIATYpbl OPraHUYECKUX COEIUHEHUH.
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CaMmocTosiTeibHasi padoTa o0yuarommxes Ne6

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

Tema 4.2 CpolicTBa OpraHMYECKHUX
COETUHEHUN

4.2.1 AnxaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUYECKUNA PSI. OK 01 OK 04
IK 2.1

Coaep:xxanue yueOHOro MaTepuaJia

[TpenenpHBIE YIIIEBOAOPOILI (AIKAHBI M MUKJIOAIKAHBI). (OCOOCHHOCTH KIACCH(PUKAIUU H

HOMEHKJIATyphl, H30Mepus, (u3nyeckue CBOWCTBA, XHMUYECKHE CBOICTBA, CIOCOOBI

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

IPOMBIIIJICHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX YIJIEBOAOPOI0OB, HAXOKICHUE B IIPUPOJIE

Y IPUMEHEHHUE aJIKaHOB.

4.2.2 Tlpaktuuyeckoe 3aHsTHe Ne7 PerieHue sKCHEpUMEHTANIbHBIX 3aJad IO TEMeE:

"CpaBHUTENIbHAS XapaKTEPUCTHKA METaHA U 3TaHA"

Coaep:xxanue yueOHOro MaTepuaJia

Kunkue yrineBomopoabl (OEH3UHBI, KEPOCHHBI, COJSPOBBIE Macia, Ma3yT) - B KayecTBE OK 01 OK 04

TOPIOYETO B JIBUraTeNsIX BHYTPEHHETO CTOPAHMS MOJBUKHOIO COCTaBa KEJIE3HOAOPOKHOTO IIK 2.1

TpaHcnopTa. TBepable yriaeBoaopoAbl (mapaduHbl) — KOMIIOHEHTHI JKHUJKHX CMas3ok,

UCMOJNB3YeMbIX JUISI CMa3KM TPYIIMXCS Y3J0B TEIJIOBO3HBIX JIBUraTelel, OCEeBBIX

MOJUIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIIOBO30B. [ allOreHNnpou3BOIHbBIE YTIEBOIOPOAbI -

B KQ4eCTBE XJIaJJareHTa B pepprkepaToOpHbIX BaroHax.

4.2.3 Anxensl, anmkaauensl. CocTaB B 0COOCHHOCTH CTPOCHUS OK 01 OK 04
IK 2.1

Coaep:xanue yueOHOro MaTepuaJia

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

CamocrosiTeibHasi padoTa o0yuarommxes Ne/
[Ton6op, ananu3 u npeobpazoBanue yueOHO HHPOpPMALIUH.
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4.2.4 Ilpaktudeckoe 3ansitue Ne8 PelmieHue »SKCIIEpUMEHTAIBHBIX 3343y IO TEME:

"[TonydyeHue 3TUICHA U U3YYEHUE €r0 CBONUCTB"

Conep:xanue yueOHOro MaTepuaJia OK 01 OK 04

[IpyuMmeHeHusT MOJMMEPOB Ha NPEANPHUATHSIX JKEJIE3HOJOPOXKHOIO TpaHCHOpTa s [IK 2.1

AJIEKTPOU3O0JIALIMY, pPYKaBOB TOPMO3HOM CHUCTEMBI IOE€3/10B, IPUBOJHBIX PpPEMHEH,

S00HUTOBBIX  COCYAOB aKKyMyJSTOpOB, JeTalied M  3allMTHBIX TMOKPBITHMA  Ha

YKEJIE3HOJOPOKHOM TPAHCIIOPTE

4.2.5 TlpakTuuyeckoe 3aHsTHe Ne9 PemeHue 5SKCIEpUMEHTAIBHBIX 3a/ad IO TEMe:

"AueTuieH u ero romosaoru" (AJKUHBI)

Coaep:xxanue yueOHOro MaTepuaJia OK 01 OK 04

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

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

BaroHOB 3JIeKTpornoe3noB. IIpuMeHeHne aneTuneHa U ero roMoJIOTOB Ha MPEANpUATUAX

JKEJIE3HOJJOPO’KHOTO TPAHCTIOPTA.

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

Coaep:xanue yueOHOro MaTepuaJia

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

XMMHUYECKHE CBOMICTBa, CmocoObl moiydeHus. IIpuMeHeHHe apeHOB M UX TOMOJIOTOB Ha

OPENNPUATHIX  JKEJIE3HOJOPOKHOTO  TpaHCHopTa.  TOKCHMYHOCTh  apOMaTHYECKUX

YIJI€BOJIOPOAOB. S TIOXUMHUKATBI.

4.2.7 Tlpaktuyeckoe 3aHsaTHe Nel() Pemenuwe SKCIepUMEHTAIBHBIX 33a4 IO TEMeE:

"CpaBHUTENbHAS XapAKTEPUCTUKA CIUPTOB"

Conep:xxanue yueOHOro MaTepuaJia

OpnHoaTOMHBIE CHUPTBI — KAk OCHOBA JIAKOKPACOYHBIX MAaTEpUAlOB HaXOASIIHUX CBOE

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

IPY30BBIX BaroHOB; IJIacCTU(UKATOPBI, MpPHUMEHSEMble B CBETO-, TEPMO-, MOpPO30-, IIK 2.1

BJIArOCTOMKHUX JC€TAJIAX IIOJABHXXHOIO COCTaBa H T.I[.). HpI/IMeHeHI/Ie OTUJICHTJINKOJIA U
TImieprHa B KadCCTBC aHTI/I(I)pI/BOB B paauaropax CHUCTEM OXJIAKIACHUA I[BI/IFaTCJ'Ief/’I
BHYTPCHHCETO CropaHusd, THAPABINYCCKUX, TOPMO3HBIX H 3aKaJIOYHBIX )KI/I)IKOCTGﬁ B
INOABUKHOM COoCTaBC JKCIIC3HOAOPOKHOT'O TpaHCIIOpTa. HpaKTI/I‘ICCKOC 3HA4YCHHUC
APOMATHYCCKUX CIIMPTOB W HUX MPOU3BOAHBIX B XCJIC3HOAOPOKHOM XO03sHCTBE. Y CIIOBUS
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NIEPEBO3KMU CIMPTOB I10 XKeJe3HOH aopore. [IpakTnyeckoe 3HaU€HNE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPOKHOM Xo03siicTBe. IlepeBo3ka apoMaTniyeckux CIUPTOB 110 JKEJNE3HOH aopore,
MapKUpPOBKA rPY30B.

4.2.8 Anpneruasl. Kap6onoBsie kucinotel. CocTaB, CTpOeHHUE, KiIacCUpUKAIUS

OK 01 OK 04
IIK 2.1

Conep:xanue yueOHOro MaTepuaJia

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

CamocTosiTeibHasi padoTa o0yuarommxes Ne8

[TonGop, ananu3z u mpeobpazoBanue ydeOHOUM uHpopMaiuu. [logroroBka cooOiieHuil Ha
TeMy 1O BBIOOpPY: MypaBbuHas KHCIOTa B NpUpPOAE, HAyKe W Mpou3BojacTBe. Mcropus
ykcyca. [lpakTudeckoe 3HaueHUE albJETHIOB M HMX IPOU3BOJHBIX B KEIE3HOAOPOKHOM
xo3sictBe. IlepeBo3ka ambAErWIOB IO JKEJIE3HOW JOpOre, MapKHUpPOBKAa TIPY30B.
[TpakTyeckoe 3HayeHHE KApOOHOBBIX KHUCIOT M WX TMPOU3BOAHBIX B KEIE3HOAOPOKHOM
xo3sicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT IO KEJIE3HOM J0pore, MapKHUPOBKa TI'PY30B.
[TpakTHyeckoe 3Ha4eHHEe KUPOB U X MPOU3BOIHBIX B JKEIE3HOIOPOKHOM XO3AHCTBE.

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

MypaBbUHBI ~ anbAeruj]  Kak  KOMIIOHEHT  OakeJuTOBOrO  Jlaka,  SBJSIOIIUMCS
AHTUKOPPO3HOHHBIM TOKPBITUEM JIi BaroHOB. TEKCTONUT KaK OCHOBA JAJSi U3TOTOBJICHHUS
3yO0uaThlX KOJ€C, BKJIAJblllIe MOJIIMIHUKOB, a TakKe KaK d3JEKTPOU30JISATOpP.
AcOOTEKCTONNUT KaK KOMIIOHEHT ISl U3TOTOBJICHUS TPYLIUXCS JIeTaNel TUCKOB CLETUICHUS U
TOPMO3HBIX KOJIOZIOK Ha IKEJIE3HOJIOPOKHOM TpaHcropre. I[IpuMeHeHue ameTroHa B
HKEJIe3HOJJOPOKHOM X03sticTBe [IpuMeHeHre maBeaeBoi KUCIOTHI JUII OYHCTKH METAJIOB OT
p’KaBUWMHBI U HAKWIIM, B TOM YHUCJIC U B KOTJIaX JJOKOMOTHBOB. HepeBosKa U MapKHUpOBKa
AJbJICTHIOB ¥ KapOOHOBBIX KHCIIOT IO JKEJIE3HOM JJopore

OK 01 OK 02
OK 04
IIK 2.1

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

Conep:xxanue yueOHOro MaTepuaJia

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

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

4.2.11 AMuHBI. AHWINH

OK 01 OK 02
[IK 2.1

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

CamocrosiTeibHas padoTa odyuarommxcs Ne9

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmieHHMA Ha
TeMy 1o BbiOOpy: JKusHb u nestenbHOocTh H.H. 3uHMHA. AHWIMHOBBIE KPACHTEIH.
HpaKTI/I‘IeCKoe 3HAYCHUEC aMHWHOB M HUX MNPOU3BOJHBIX B KCIC3HOJOPOKHOM XO3HCTBE.
[TepeBo3Ka aMHHOB T10 JKEJIE3HOM TOPOre, MapKUPOBKA IPY30B.

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

Conep:xxanue yueOHOro MaTepuaJia

KanpoH — kak KOMIIOHEHT BHYTPEHHEN OTENKHU NOJBUKHOTO cocTaBa. [I[pumeHeHue kies Ha

OCHOBE TOJIMaMHJIa B BArOHOCTPOCHUH JJIsl CKJIEUBaHUs. MUIOpa-nopomiacT — Kak OCHOBa
JUISL  TETUIOM3O0JIALIMYA HM30TEPMHYECKHUX, MACCAXUPCKUX U pedprKepaToOpHBIX BaroHOB.
TexHUYeCKUH BOWMIOK KaK MPOKIAJ0YHBIA MaTrepual B OyKcax MpPU PEMOHTE BaroHOB H
JIOKOMOTHBOB. 3HA4YeHHE aMUHOKAMpPOHOBOW W aMHHOPHAHTOBON KHUCIOT NS OOBEKTOB
JKEJIE3HOJOPOXKHOTO TpaHcmopTa. buocwHTe3 OenkoB. XWUMHYECKHE BOJOKHA W HX
MPUMEHEHHE Ha JKEJIe3HOI0POKHOM TPaHCIIOpTE.

OK 01 OK 02
OK 04
[K 2.1

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

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

Copaepxxanue y4eOHOro MaTepuasa

IIpuMeHeHne NpecCOBaHHOM APEBECUHBI JUIS BKIIAIBIIIEH MOALIUITHUKOB, BTYJIOK, OIIOPHBIX
IUIUT, W3TOTOBJICHMS INECTEPEH ITOABUIKHOIO COCTaBa >KEJIE3HOIOPOKHOTO TPAHCIIOPTA.
YTIeBoibl M UX POJIb B )KUBOU IpUpoe. Pa3BuTHe caxapHoil NpOMBIILIEHHOCTH B Poccun.

OK 01 OK 02
OK 04
IIK 2.1
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4.3.2 Ponp XuMuUM B OOECIIEYCHHUU HKOJOTHYECKOW, HHEPreTHHYecKO M MUIIeBOI OK 01 OK 02
0e30MacHOCTH IIK 2.1
Conep:kanue y4eOHOT0 MaTepuaJia 2
Posip opranuyeckoil XMMHUU B PELICHHHM IPOOJIEM 3HEPreTHUEcKo Oe30macHOCTH, B
pa3BUTUU MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX HCTOYHUKOB JHEPIUU
(anmpTEpHAaTUBHBIE MCTOYHUKM 3Hepruu). OnacHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KJIACCOB  (YIJIEBOAOPOABI, CHHPTHI, (HEHOJIHI,
XJIOPOPraHUYeCKHEe IPOU3BOJHBIE, aJbACTUABI U JIp.), CMBICH IIOKa3aTes MpeAeIbHO
JIOIIyCTUMOM KOHLIEHTpauuu. Yes0BeK B MUpe BelleCcTB UM MaTepualoB. XUMHUA U
3/l0pOBbe YesIoBeKa

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

Tema 5.1 Ckopoctp xummyeckux | S.1.1 Tlpaktuyeckoe 3ansitue Nel? Pemenne >KCIEpUMEHTANBHBIX 33734 10 TEME: 2

peakuuii. XMMHUYECKOE paBHOBECHE "CKOpOCTh XUMUYECKUX pPEAKIUNA. XMMUYECKOE paBHOBecue" OK 01 OK 02
Coaep:xanue yueOHOro MaTepuaJia IK 2.1
BydepHbie pacTBOpHI B TEXHOJOTHUECKUX Mpoleccax (MPpH IEKTPOXUMHUYECKOM HaHECEeHUU
3allUTHBIX MOKPBITUH, B IPOU3BOJCTBE KpacUTENEH)

Pa3znen 6. PacTBopbl 2/0

Tema 6.1 Ilonsarue o pacTBopax 6.1.1 TIlpaktuuyeckoe 3ansitue Nel3 PemeHne >KCIEpUMEHTANBHBIX 33734 10 TEME: 2
"PacTBOpBI, HCHIOIB3yEeMBbIE B OBITOBOM M POU3BOJCTBEHHOM IESATEIHLHOCTH YeaoBeKa" OK 01 OK 02
Conep:xanue yueOHOro MaTepuaJia K 2.1
IlepeBo3ka pa3IMYHBIX JKUIKOCTEW IO JKEIE3HOW Jopore. PacTBOpbI, HCIONb3yeMbIE B '
OBITOBOW, IPOU3BOJICTBEHHOW JIEATENBHOCTH YeJOBeKa. PacTBOphl, MpUMEHsEMble B
JKEJIE3HOAOPOKHOM XO35UCTBE

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITeIbHOCTH YeJI0BEKAa 4/2

Tema 7.1 Xumus B Obity u | 7.1.1 HoBeilmue qocTHXEHUSI XUMUUECKOM HAYKU U XUMHYECKOM TEXHOJIOTHH OK 01 OK 02

MPOU3BOJACTBEHHON  JEATEIbHOCTH OK 07

YeJloBeKa IIK 2.1
Conep:xxanue yueOHOro MaTepuaJia 2

Hogselimme nOCTHMKEHHMST XMMHAYECKOM HAYKM M XMMUYECKOW TEXHOJOruu. Poip xumuu B
oOecrieueHNH HKOJIOTMYECKOW, DHEPreTUYeCKOW U TMHIIEBOM Oe30MacHOCTH, Pa3BUTHH
menuimHbl.  [louck u aHanmu3 wuHGOpMAIMM O TMPUMEHEHHWH XUMHUYECKHX BEIISCTB H
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TEXHOJOTUH C y4eToM Oyaymiedl npodecCHOHAIBHOW NEeTeIbHOCTH MO TeMaM: BaKHEHIIMe
CTPOMTEIIbHBIE MaTepuaibl, KOHCTPYKLUHOHHbIE MAaTepUalbl, KpackKl, CTEKJIO, KEepaMHKa,
MaTepuanbl Ul JJIEKTPOHUKH, IPUMEHSEMBIE B JKEJIE3HOJOPOKHOM XO34HCTBE (Hay4Has U
y4eOHO-Hay4Has JIUTEepaTypa, CPe/ICTBA MaccoBOi nH(opmalun, cetb HTepHeT)
CamocrosiTeibHasi padoTa o0yuarommxes Nel0 2
CocraBrieHre ypaBHEHUI XUMUYECKUX PEAKLUM ¢ yJacTHEeM MPOCTBIX U CIOKHBIX OpPraHUYeCKUX
BEILIECTB: TPEIEIbHBIX U HEINPEAEIbHbIX YIJIEBOJOPOAOB, ApOMAaTUYECKUX YIJIEBOJOPOJIOB,
KUCJIOPOJICOICPKAILMX M UX IIPOUXBOJHBIX.
7.1.2 Tlpome:kyToUHAs aTTecTAIMS MO TUcHMILTHHE. /1 depeHpoBaHHbIii 3a4eT 2 OK 01 OK 02
OK 07
IK 2.1
Hmoz |l cemecmpa: MakcumanbHas ydyeOHasi Harpy3Kka (BCero) 42
O0s3aTenbHas ayIMTOpPHAs yueOHas Harpyska (Bcero) 36
MPAKTUYECKHUE 3aHATHS 14
nabopaTtopHble 3aHATHS (PaOOTHI) 6
caMmocTosiTeNbHas paboTa 6
mudepeHIMpOBaHHBIN 3a4eT )
Hroro: MakcumanbHast yueOHasi Harpyska (BCero) 72
OO0si3arenpHast ayquTOpHas yueOHast Harpy3ka (Bcero) 61
IIPAKTUYECKUE 3aHATUS 26
nabopaTopHble 3aHATHS (PabOTHI) 10
camocCTosATeNbHas paboTa 11
KOHTpOJIbHast paboTa 1

Umoeosas ammecmayus 6 hopme nudphepeHIIMpOBaHHOTO 3a4eTa




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

3.1 TpeGoBaHusl K MUHUMAJIBLHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHUI0

Y4eOHbI MpeIMeT pean3yercs B 1JabopaTopusi XUMHUH U OUOJIOTUN

O6opynoBanue y4eOHOT0O KaOHETa:

— TI0CAJ0YHbIE MECTA MO KOJIUYECTBY 00YJaIOLIHXCS;

— paboyee MeCTO MpernoJaBaTes;

— METOJUYECKHE MAaTepPUAIIBI 0 IPEIMETY.

Texnuueckue cperncrtBa oOydeHHs pabouyero Mecra IpernojaBaTelisi: KOMIIBIOTEPHOE
000pyI0BaHUE, COOTBETCTBYIONIEE COBPEMEHHBIM TPEOOBAaHMIM O€30MaCHOCTH M HAIEKHOCTH,
IpelycCMaTPUBAIOLIEe BO3MOXHOCTh MHOTO()YHKIIMOHAJIBHOTO HCIIOJIb30BaHUA KaOUHETa C
LEeNbI0 HW3YyY4eHHUs Y4eOHOro mpeaMmera, MyNbTUMEAUHHOEe 00opyaoBaHue (MPOEKTOp U
MPOEKIIMOHHBIN IKpaH WK UHTEPAKTUBHAS J0CKa), TOKAJIbHAs CETh C BBIXOJOM B Internet.

HanmeHoBaHue crenuanbHOTO TOMENICHHs: y4deOHas ayauTopus sl MPOBEACHUS
MPAKTUYECKUX 3aHATUH, TPYIIOBBIX KOHCYJIbTAIlMi, WHIUBUAYAIbHBIX KOHCYJIbTAIUH,
TEKYIIETO KOHTPOJS, MPOMEKYTOUYHOW AaTTeCTallid, OCHAIICHHAs OO0OpyJOBaHHEM H
TEXHUYECKUMHU CpEICTBAMH OOYYeHHs, a TakXe YUTAIbHBIM 3al, T[OMEIIeHue s
caMOCTOSTeNIbHOM paboThl, ¢ jgoctynoM kK cetu «HutepHer» u DUOC. OcHalEHHOCTS:
KOMIUIEKT yueOHOW wmebenu, HOYTOYK, NIpPOEKLIHOHHOE o0opyaoBaHHE (MYyIbTUMEIUMHBIN
IPOEKTOP U IKpaH).

Ilepeyenb JIMIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPaAMMHOIO
odecrneyeHus:
Cucremnoe u npukaagsoe 110

Ne HaumenoBanue No nunieH3uu
/11
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 Kopob6ounast (pa3ubiit Ne Ha
KaXJI01 KOpOoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-dunbtp SKYDNS 10-05109
IIporpammuoe obecnieuenue no GNU General Public License (cBo6oano
pacnpocTpaHsiemoe)
Ne IlepeueHn
1 | Open Office
2 | Moii Oduc
3 | Gimp

Ilpu wu3ydyenuu y4deOHOro mnpeaMera B ¢opMare 3JIEKTPOHHOIO OO0y4YeHUsA C
ucnoygb3zoBanuem 10T

[Tporpammer anst Buneokondepennwmii: Aumexc TememocT.

OnexrponHas miardopma Moodle.



3.2. UuopmaninoHHOe o0ecniedeHHe peain3aluu MPOrpaMMbl

IMepeyenb pexoMeHIyeMbIX Y4eOHBIX H3aHMIl, JOMOJHUTEJHLHOW JIMTEPATYPbI
NuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 hoHA:

3.2.1.0cHOBHBbIE HCTOYHUKH:
1. AudpunorenoBa M.B. Xumusi: y4eOHMK M TPAKTUKYM JJIsi CPEIHErO MPOQPEecCHOHATHHOTO
obpazoBanus / U.B. Audunorenona, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., wcOp. ¥ JON. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. 10110 THUTEIbHbIE HCTOYHUKM:
1. I'ycesa, E.B. Xumus mis CIIO.: yue6.-meton. mocodue / M.P. 3uranmmuna, JI.1. Kynukosa;
Kazan. nam. uccnen. rexuon. 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
(mata oopamienus: 14.03.2025) / - Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.
2. YepnukoBa H.IO. Xumus B moctynmHOM wu3noxeHuH: ydeOHoe mocodbue s crmo / H.IO.
UYepHukosa.- 2-¢ u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c¢. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbld // Jlab: snekTpoHO-OMOMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara obOparmienus: 14.03.2053) / - Pexum gocrtyma: Juist
ABTOPH3. MOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:

1. HayuHO-TIOMyJISIPHBII MPOEKT «DJIEMEHTHI OOJbIION Hayku « ((pu3uKa, XUMHs, MAaTEMaTHKa,
aCTpOHOMHS, HayKa O >KM3HH, Hayka o 3emse). HoBocTH Haykd, KHUTH, HAyYHO-TIOMYJISIPHBIC
cTaThy, JeKIMH, >HIMKIoneaun. https://postnauka.ru/themes/chemistry - nekmuu mo XxumMuu Ha
caiire [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyma: cBOOOIHBIH.
2. CalT Hay4yHO-NOMYJISAPHOTO XypHana «Xumus u 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOTHBIH.
3. CalT 0 XWMHH: KIACCHUYECKHE YUYCOHHMKH, CHPaBOYHUKH, OSHIIUKJIONECAUU, TOUCK
OpPraHMYEeCKUX M HEOPraHMYECKUX PEaKIMil, COCTaBIICHHE ypaBHEHWH peakuuit. https:// www.
Xumuk.ru/ Pexxum goctyma: cBOOOHBIA.
4. Tlnardpopma Zoom njisi MPOBEACHUS OHJIANH-3aHATUNA U BUACO-KOH(PEPEHITNH. [ DIeKTPOHHBIN
pecypc]. Pexxum nocrtyma: https://zoom.us/.
5. DOnextpoHHas uHPOpPMalMOHHO-OOpazoBarenbHas cpena Ha 1aatdpopme Moodle.
[DnexTponHsIii pecype]. Pexxum moctyna: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAMMBIM KOMILICKTOM JIMIEH3HOHHOIO
NPOrpaMMHOr0 odecre4eHust


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

4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHHMSA YYEBHOI'O IPEIMETA

KoHTpoinb u oOLeHKa pe3yapTaTOB OCBOECHMSI 0011€00pa30BaTEIbHOTO IpPEAMETA
pacKpbIBalOTCA Yepe3 AUCLHUILTHHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHKUE OOIINX
KOMITETEHIIMI 10 pa3/ieiiaM U TeMaM COJIepKaHusl yueOHOTro Marepuania.

[Ipomexyrounas arrectauus B popme nuddepeHupoBaHHOro 3a4eTa.

Oo0mme u mpogeccnoHaIbHBIE
KOMIeTeHIMH

Paznen/Tema

THI OLIeHOYHBIX
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;

- 3amaun  Ha COCTaBJICHUE
XUMHUYECKUX POpMYI;

- 3ajaHusg Ha MCIOJIb30BaHUS
XUMHUYECKOH CHMBOJHUKUA U
HAa3BAHUN  COCJUMHEHUH IO
HOMEHKJIaType
MEXIyHApOIHOTO coro3a
TEOPETUUECKON U MPUKIIATHON
XUMUU U TPUBHUAIBHBIX
HA3BaHWM IS  COCTaBIICHUS
XUMHYECKUX POPMYIT;

- 3aciaymmBaHuEe COOOIICHUIA
Y OIICHKA WX TOJAITOTOBKU;

- PesynpTaT  BBINONHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENbHBIX PaboT;

- Pesynprar  BBINOTHEHUS
MPAKTUYECKON paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3a/1aHus;

- Iloxbop,
npeoOpa3oBaHue
uH(popManuu

aHaIi3 M|
yueOHOU

OK.02

K 2.1

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN OmIpoc

- 3acinymuBaHue COOOIIECHUMN
U OIICHKA UX IMOJITOTOBKH;

- 3ajaHusg Ha HCHOJbL30BaHUI
XAMHYECKOH CHMBOJIUKH H
Ha3BaHUM COCAMHCHUM  IIO
HOMEHKJIaType
MEXIyHApOIHOTO cor03a
TEOPETUYECKON U MPUKIIATHON
XUMHU it TPUBHAITLHBIX
Ha3BaHMH I COCTaBIICHUS
XUMUYECKHX (HOpMYIT;

- Pe3ynprar  BBINOTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynapTar  BBINIOTHEHHUS
MPAaKTUYECKON pabOThI;
-ITpakTHKO-OpHUEHTUPOBAHHbBIE
3aJ]aHU;

- Iloxbop, aHAIN3 |




nmpeoOpa3oBaHue yueOHOU
nHpopmauu

OK.04

K 2.1

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN 0npoc

- 3acinymuBaHue COOOIICHUM
U OIICHKA WX MOJITOTOBKH;

- 3azaHusl Ha MCIOJIb30BAHUS
XMMHYECKOM CHMBOJMKH U
Ha3BaHUM COECOUHEHUU IIO
HOMEHKJIaType
MEX1YHApOJIHOTO coro3a
TEOPETUYECKOU U IIPUKIIATHON
XUMHM W TPUBHUAJIBHBIX
Ha3BaHUU JJI1  COCTaBJICHUS
XUMHUYECKUX POPMYI;

- Pesynprar  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpTaT  BBINONHEHUS
MPaKTUYECKON pabOTHI;

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

- ITon6op, a”HaJIn3 u
npeoOpa3oBaHue yaeOHOU
uHpopMauu

OK.07

MK 2.1

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJIaHuUS;

- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yueOHOU
nH(popMaluy,




S HEPEYEHbB UCIIOJIB3YEMbBIX METOJOB OB YYEHUSA

5.1 TIlaccuBHbIE: OIpPOC, PENPONYKTHUBHBIE YIPAXHEHUS IO 3aKPEIUIEHUIO M OTpabOTKe

M3y4EHHOI0 Marepualia
5.2 AKTHBHBIE W WHTEPAKTUBHBIC: HBPUCTHUYECKHE Oeceipl, IUCKYCCUHU, KPYIJBIA CTOM,
IIpe3eHTalusl, BAKTOPUHA, KBECT.



