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1 OBIIASI XAPAKTEPUCTUKA PABOYEN IPOTPAMMbI YYEBHOI'O IPEJMETA
OV/.12 XUMUSI

1.1 Ob6aacTh npuMeHeHHUs1 padoyeii MPporpaMmbl

Oo6meoOpazoBatenbHblii  yueOHbIi mpenmer OVYIL12 Xummst sBiseTrcst 00s3aTENBHON YacThIO
0011e00pa3oBaTeIbHOTO IMKJIa 00pa3oBaTeibHOW TporpamMmbl B cootBeTcTBUH ¢ DPI'OC CIIO mo
cneuuanbHocty 23.02.01 Opranu3zanus nepeBo30K U yIpaBieHUE HAa TpaHCcopTe (110 BUaaM) (YTBEpKIEH
npukazoM MunnpocsenieHuss Poccunm ot 20.03.2024 Nel76). PaGouas mnporpamma OVIL12 Xumus
paspaborana B coorBercTBUM ¢ ®I'OC COO (B nmedcTBYyIOIIEH pEJakIUHM) U C YYETOM NPUMEpPHOU
paboueii mporpamMmbl  001€00pPA30BATENBLHON AUCHUIUIMHBL «XUMHS» A NPOPEeCcCHOHANbHbBIX
obpazoBatenbHbIX opranuzanuii MPTIO (yrBepxaena mporokoiaoM Ne6/2025 ot «18» anpens 2025 1.).

[Tpu peanuzanuu pabodell MmMporpaMmbl MOTYT HCHOJIB30BATHCS PA3IUYHbIE 00pa3oBaTeIbHbBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE, IEKTPOHHOE O0yUEHHE.

PabGouass mporpamma yuebHoro mnpenmera OVYILI2 Xumus MoxkeT OBITh HCIIONBb30BaHa B
npoeCCHOHATBPHON MOJATrOTOBKE, MEPENOJArOTOBKE M TOBBIIICHUM KBATU(PHUKAIMH PadOYMX TI0
npodeccusam:

15894 OnepaTop mocTa HEHTpATU3AIHH;

18401 Curnanucr;

17244 TlpuemocaaTuuk rpysa u b6araxa;

25337 Omnepatop no 00paboTKe NePeBO30UYHBIX JOKYMEHTOB;

18726 CocraBuTenh II0C310B;

16033 OnepaTop COPTUPOBOYHOM TOPKHU;

25354 OnepaTop npu ASKYPHOM 10 CTAHLIHUHU.

1.2 MecTto y4edHoii tucuunjauHbl (mpeamera) B crpykrype OIOII-TIIICC3:

B yueOnpix mmanax OIIOII-IIIICC3 yue6Hsbiit npeamer OVYIL.0S I'eorpadus BXoAMT B cocTaB
o0IIMX y4yeOHBIX TUCHUIUIMH (TMpeAMETOB), (POPMHUpPYEMBIX M3 00S3aTENbHBIX MPEIMETHBIX oOiacTei
@I'OC cpennero obmero odpazosanus, A cnenuaiabHocted CIIO. C yuérom mpoduis ocBauBaeMoil
CHEIMaIbHOCTH TaHHBIN yUYeOHBIN MpeaMeT peain3yercs Ha 1 Kypce.

1.3 Mecro yueoHoro npeamera B crpykrype OIIOII-IIIICC3:

OOmieoOpazoBarenbhblii - yaeOHbd npeaqmer OVYIL12 Xumumst w3ydaercs Ha 0a3oBOM  YpOBHE B
00111e00pa30BaTENbHOM LIUKIIE Y4eOHOro IIaHa OCHOBHOM MPO(eCcCHOHATIbHON 00pa30BaTeIbHON MPOrpaMMBbl
cneuuanbHocTh 23.02.01 Opranusanus nepeBo30K 1 YIpaBlieHHuEe Ha TpaHCopTe (110 BUJIaM).

Tpynoemkocts yaeOHOro mpeamera OVYI1.12 Xumus Ha 6a30BOM YpOBHE COCTaBIIsIeT 72 Yaca, U3 KOTOPBIX
64 gaca — 06a30BbIi MOmyah (6 pas3nenoB) U 8§ YacoB — MpUKIaaHOM Moayhb (1 paszmen), BKIFOYAIOIIMMA
MPAKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHON Mpo(eccuul UK CHeHaIbHOCTH.

[TpuknagHoOit MoOmynb BKIrOUaeT oauH pazmen. Pasmen 7 «Xumust B OBITY W TIPOU3BOACTBEHHOM
JeSITEIbHOCTH YeNIOBEKa» pealn3yeTcs JUId YKPYIMHEHHBIX Ipynn crnenuansHoctel / nmpodeccuii: 23.00.00
HAa MaTepuayie, CBS3aHHOTO C OKOJOTMYEeCKOW O€30MacHOCThI0 M OIEHKOW TOCTE/CTBUI OBITOBONM U
MPOU3BOJICTBEHHOM JIETENTBHOCTH, 110 OTPACIISIM Oyay1Iel MpohecCHOHATEHON ASSITENFHOCTH 00YJaOIIXCS.

1.3 IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 IpeaMeTa’

1.3.1 llesan yyeOHOrO npeamera:

@DopMUpOBaHUE Y CTYAEHTOB MPEJCTABIEHUS] O XMMHMYECKOW COCTaBJLIIOLICH €CTECTBEHHOHAYYHOM
KapTHHBl MHpa KaK OCHOBbI NPHHATHS pEIIeHUH B JKU3HEHHBIX M IIPOU3BOJCTBEHHBIX CUTYALMSIX,
OTBETCTBEHHOI'O MIOBEAEHNS B IPUPOIHOM CpETIE.

3agaum npeamera:

1) cdopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHUSI XMMHUYECKUX IPOIIECCOB U SIBICHUN B



OKpYXKAaloIlleH Cpene, LENOCTHOM HAay4yHOM KapTWHbl MHpPA, B3aUMOCBS3M U B3aMMO3aBUCHMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABJISITH (POPMYJIbI HEOPraHMYCCKMX U OPraHUYECKUX BEIECTB, ypaBHEHUSI
XUMHYECKHX PEAKIHI, OOBSICHATD UX CMBICII, THTEPIPETUPOBATh PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HAaBBIKM IPOBEIACHHUS MPOCTCHIIMX XHUMHYECKUX AKCICPHUMEHTAIBHBIX
UCCIIE/IOBAaHUN C COOJIIOZICHWEM TMpaBuUi 0e30IacHOro OOpalleHus ¢ BelIeCTBaMU U JIAOOpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUThL YMEHHS HCIOJIb30BaTh HHM)OPMALMIO XHUMHUYECKOIO XapakTepa U3 PasIHyHbIX
HUCTOYHUKOB;

5) cdopmupoBaTh yMEHHs MPOTHO3UPOBATH IOCICACTBHS CBOCH JEATEIBHOCTH M XHUMHYECKUX
IIPUPOHBIX, OBITOBBIX U ITPOU3BOICTBEHHBIX IIPOLIECCOB;

6) cdopmupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTIDKCHUI XUMHUYECKONH HAYKH M TEXHOJOTHH s
Pa3BHUTHS COLMAILHON U IPOM3BOJICTBEHHOM cep.

1.3.2 B pe3yabTaTe 0CBOeHHs YUeOHOI0 NpeaMeTa 00y4arIMics T0JIKeH

yMeThb:

- Ha3bIBaTh U3YUYEHHBIE BEILIECTBA 10 «TPUBUATBHON» WU MEXIYHAPOIHON HOMEHKIIATYPE;

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

- XapaKTEepU30BaTh: 3JEMEHTHl MaJlbIX IEPUOAOB MO MX IoJjokeHuto B llepuonnueckoil cucreme
J.M. MenneneeBa; oOmuMe XUMHUYECKHE CBOMCTBA META/NIOB, HEMETAJJIOB, OCHOBHBIX KJIacCOB
HEOPraHWYECKUX M OpPraHMYECKUX COEAMHEHUN; CTPOEHHWE M XMMHUYECKHE CBOWMCTBA HW3YYEHHBIX
OpraHUYECKUX COETUHECHMIA;

- 0OBACHATBH: 3aBUCHUMOCTh CBOWCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; MPUPOLY XMMHUECKON
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKO#), 3aBHCHUMOCTh CKOPOCTH XHMHUYECKON peakluuud u
I0JIOXKEHUS XMMHUYECKOI0 PABHOBECHUS OT Pa3IMUHbIX (PaKTOPOB;

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

- MIPOBOAUTH CAMOCTOSTENIbHBIA MMOMCK XUMHUECKOW MH(OpPMAIMK C UCHOIb30BAHUEM PA3IHMUHBIX
HMCTOYHUKOB (HAay4yHO-TIONYJSPHBIX W3/JaHUN, KOMIIBIOTEPHBIX 0a3 HaHHBIX, pecypcoB IHTepHeTa);
UCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOIUHU JJIs1 00pabOTKH U Mepeaud XUMUYECKOH nHbopmanuu u ee
MIPE/ICTaBICHUS] B pa3IMYHbIX (pOpMax; NCIOJIB30BaTh NPUOOPETEHHBIEC 3HAHUS U YMEHHUS B IPAKTUYECKON
JeSTeIbHOCTH M TMOBCEJHEBHOM JKU3HHU JUIA: - OOBSCHEHUS XMUMMYECKHX SIBICHHUH, MPOUCXOIAIUX B
npuposae, ObITY M Ha TPOMU3BOJACTBE; - ONPEICNIEHUS BO3MOKHOCTH NPOTEKAHUS XUMHUYECKHX
IIPEBPALICHNUN B PA3JIMYHBIX YCIOBHUAX U OLIEHKH UX IOCJIEICTBU;

- OKOJIOTMYECKHU TPAaMOTHOTO MOBEICHUSI B OKPYXKAIOILIEH CPEE;

- OLECHKM BIMSHHUS XHMUYECKOTO 3arpsi3HEHUs OKpYXKaloIleW Cpelbl Ha OpraHu3M 4YelOBEKa M
JpyTUe KUBbIE OpraHU3MBI;

- Oes3omacHOro oOpalieHuss ¢ TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH, JA0OPAaTOPHBIM
o0opyI0BaHUEM;

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

- KPUTHYECKON OIIEHKM JOCTOBEPHOCTH XMMHUYECKOM HH(pOpMaluu, MOCTyMHamolled U3 pa3HbIX
HUCTOYHUKOB;

- TIOHUMAaTh B3aUMOCBSI3b YUEOHOW NUCIMIUIMHBI ¢ 0COOEHHOCTSIMH npodeccuu mpodhecCHOHATHHOM
NS TeIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 110 TAHHON Y4eOHOM TUCIUIUTUHE.

3HATh:

- BAKHEHIIME XUMHYECKHE IIOHATHS: BEIECTBO, XUMHYECKMM JJIEMEHT, aTOM, MOJEKYJa,
OTHOCHUTENIbHbIE aTOMHasi W MOJIEKYJISIpHAs MaccChl, MOH, aJUIOTPONMs, M3OTOIBI, XUMHYECKasl CBS3b,
3JIEKTPOOTPHILIATENIBHOCTh, BAJIGHTHOCTD, CTENIEHb OKUCIIEHHSI, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00beM,
BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PAaCTBOPBI, DJIEKTPOJIUT W HEDJIECKTPOJIUT,
ANEKTPOJINTUYECKAsT JUCCOLMALUS, OKHUCINUTENb M BOCCTAHOBUTEND, OKHCIEHHUE U BOCCTAHOBJICHHE,



TEIIOBOH 3(PQEKT peaknuu, CKOPOCTb XHUMHYECKOM peakIiH, KaTaliu3, XHMHUYECKOe paBHOBECHE,

YTIEPOAHBIN CKeNeT, G yHKIMOHAbHAS TPYIINa, H30MepUsl, TOMOJIOTHUS;

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

3aKOH;

- OCHOBHbBIE TEOPUM XUMHUHU: XUMHUUYECKOU CBSI3U, BICKTPOJUTUUYECKON AUCCOLMAIINU, CTPOCHUS
OpPTraHUYECKUX COCTMHCHHIM;
- BOKHEHUIIIME BEIIECTBA U MAaTEPHAJIbl: OCHOBHBIE METAJUIbI M CILJIABbI; CEpHAasi, COJIsiHAsA, a30THAs U
YKCYCHasl KHCJIOTBI, IIEJIOYH, aMMHAK, MUHEPAJIbHbIE YAOOpPEHUS, METaH, ATWJICH, alleTUJICH, OCH30,
ATaHOJ, JKUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KJIeTyaTKa, OeITKU, UICKYCCTBCHHBIE 1 CHHTETUIECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.

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

OO6mme Ilnannpyemble pe3ybTaThbl 00yUeHUs!
KOMIIeTeHIHH O6ume’ JIncIHMNIHHAPHBIE
OK 01. B yacT TPpY10BOr0 BOCIIMTAHMSA: - BJIAJETH CHUCTEMO
Bri6upats ciocobsr | - TOTOBHOCTh K TpPyAYy, OCO3HAaHWE | XUMUYECKHX 3HAHUH, KOTOpas
penieHus 3anaqy IIEHHOCTH MacTepPCTBa, TPYI0IIO0HE; BKJIFOYAET: OCHOBOIIOJIArAl0IIINeE

npodeccHoHATEHOM
JeSATEIIBHOCTH
MMPUMCECHUTCIIBHO

K pa3jIn4HbIM
KOHTCKCTaM

- TOTOBHOCTh K aKTHBHOH ACATCIIbHOCTHU

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

- WHTEPEC K pa3MuHbIM  cdepam

npodeccnoHanbHOM 1eATeNbHOCTH,
OBiaeHne YHMBEPCAJIbHBIMH Y4YeOHBIMU
MO3HABATEJIbLHBIMH AeCTBUSIMM:

MOHATUS (XUMHUYECKHH 3JIEMEHT,

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

AIIEKTPOOTPHIIATENILHOCTD,
CTETeHb OKHUCIICHUS, XUMUYECKast
CBsI3b, MOIIb, MOJIIpDHAs Macca,
MOJIIpHBIA  00BEM, YITIEPOIHBIN
cKeJseT, (PYHKIMOHAIbHAS IPyIa,

a) 6a30BbIe JOTrHYeCcKHe AeHCTBUS: pajuKai, W30MepHs, H30MEpBbI,
- CaMOCTOSATENILHO  (POPMYIHPOBATH U | TOMOJIOTUYECKHH PSifl, TOMOJIOTH,
aKTyaJIM3UPOBATh MPOOJIEMY, PacCMAaTPUBATh | YIIICBOAOPOJBL,  KHCIOPOA- H
€€ BCECTOPOHHE; a30TcoJiepKalie  COCAWHEHHS,
- YCTaHaBIMBATh CyIICCTBEHHBIH MPU3HAK MM | OMOIOrHYEeCKH AKTUBHBIC
OCHOBAHUS JIISl CpaBHEHUS, KiaccupuKaiyu u | BEIICCTBA (yrneBoasl, KHpBI,
00OOIICHHS; Oenku), MOHOMEp, TOJHMeEp,
- ONpEAeNsiTh LENM AeITEIbHOCTH, 3amaBarh | CTPYKTYPHOC 3BCHO,
IapaMeTpbl U KPUTEPUU UX JOCTHKEHMUS, BEICOKOMOJICKYJIAAPHEBIC
- BBIIBJISATH 3aKOHOMEPHOCTH M NPOTHBOpeurs | COCAMHCHUA,  KPUCTAIINICCKas
B pacCMaTpPHBAEMBbIX SBICHUSIX; PCIICTKA,  THIBI  XHMHYCCKHX
- BHOCHTh KOPPEKTHBBI B  JIEATEIBHOCTD, | PCAKIHH (OKHCIHTENBEHO-
OLIEHMBATh COOTBETCTBHE PE3YNILTATOB Iesm, | BOCCTAHOBUTEIBHBIC, — 9K30- 1
OLIEHMBATh PUCKU ITOCIIEICTBHH JieaTeabHocTy; | JHAOTCPMUHICCKUC, peaKIum
- pasBUBaTb KpeaTWBHOE MbllUIleHWe rpu | AOHHOTO  OOMeHa),  pacTBop,
PELIECHHUH KU3HEHHBIX TPOOJIEM SJICKTPOJIHTRL,  HESJICKTPOJIATEI,
0) 6a30BbIe HCCIEN0BATEILCKHE AeHCTBHS: SJICKTPOMTHICCKAs
- BITAZIETD HABBIKAMI yueGHo- | AMCCOIHAIIH, OKHUCITUTEITh,
HCCIIEIOBATENTLCKOM u npoekTHoif | BOCCTAHOBUTEIID, CKOpPOCTH
NEATENLHOCTH, — HaBblKaMu  paspernenus | XAMUICCKON peakiuy,
XUMHAYECKOE paBHOBECHE),

VKa3bIBalOTCsl INYHOCTHBIE U MeTanpenmeTHele pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakimu ot 12.08.2022) B
oTryarojbpHoN Gopme, hopMupyemble 0011e00pa30BaTeNbHOMN JUCIUIITMHON
3 MucumnumnapHble (MPEIMETHBIE) PE3YJIbTATH yKa3hIBAKOTCA B COOTBETCTBHMH C MX MOJHBIM nepeunem Bo ®I'OC COO (B
nocneanei pexakimu ot 12.08.2022)




po0iiem;
- BBIIBJITH IPUYUHHO-CIIEACTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a[a4y, BbIABUTATh TUTIOTE3Y
€e  peIlCHUs, HAaXOOUThb AapryMeHThl Ui
JIOKa3aTeNIbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh
rapaMmeTpsl U KPUTEPUU PELICHHUS;
- aHAIM3MPOBaTh  IOJMYYEHHbIE B  XOJE
pellieHUsl 3aaudl  Pe3yJIbTaThl, KPUTHUECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
MIPOTrHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;
- YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO
u MPAKTUIECKYIO obnactu
KU3HENIESTEIIbHOCTH;
- yMEThb MHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEAMETHBIX 00JIacTeH;
- BBIIBATATh ~ HOBBIE ~ WJIEW,  Ipeylararh
OPUTHHAITBHBIE ITOIXO0/IbI M PEILICHHS,;
- CIOCOOHOCTh WX WCIOJNB30BaHHUSA B
ITO3HABATEIbHON Y COLIMAIEHOM ITPAKTHKE

TEOpUU U
XUMHUYECKOTO
OpPraHNYEeCcKUX
bytneposa,
AIIEKTPOIUTUYECKON
JUCCOIMALINY, TIEPUOUUECKHIMA
3akoH /.M. MenzaeneeBa, 3aKoH
COXpaHEeHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUHA  SI3BIK  XHMUH,
daxTonornueckue - CBECHUS O
CBOWCTBAX, COCTABE, IIOJIyYCHUH U
6e3omacHOM WCIIOJIL30BAHUH
BOKHEHUIIINX HEOPTaHWYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY
U TIPAKTUYECKON J1eATETbHOCTH
YeJI0BEKa;

- YMETh BBISIBIISITH XapaKTCPHBIC
TIPU3HAKH u B3aUMOCBSI3b
W3yYCHHBIX TIOHSTUH, IPUMCHSITh
COOTBETCTBYIOIINE MTOHATHS TIPH
OTNUCAHUU CTPOCHUS U CBOWCTB
HEOPTraHMYECKUX U OPTraHUYECKUX
BEIIECTB M UX MpeBpalllCHU;
BBISBJISITH B3alMOCBSI3b
XUMHUYECKIX 3HAHUI c
MOHSATUAMH ¥ TIPE/ICTABICHUSIMU
IPYIrHUX  €CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMETh
HAUMEHOBAHMUS
COCIMHEHUN  MEXAYHAPOJHOTO
COor03a TEOPETUYECKON 5
TIPUKJIaTHOM XUMUHU u
TpUBHAIILHBIE Ha3BaHUs
BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTWICH, TJIMIEpUH, (eHo,
dbopmanbaerus, YKCYCHas
KHUCJIOTA, TJIMIUH, YrapHBIA Ta3,
YTIIEKUCITBII ras, aMMHAK,
raimeHas W3BECTh, HETaIlICHAs
W3BECTh, TUTBEBAs cola |
JpPYrux), COCTaBIISATH (HOPMYJIbI
HEOPTaHMYECKUX U OPTaHMYECKUX
BEIIECTB, YPABHEHUS XMMUICCKUX
peakiuii, OOBSICHATh WX CMBICI;

3aKOHBI  (Teopus
CTpPOCHUS
Bemects  A.M.

TeopHst

HCIIOJBb30BaTh
XUMHUYCCKHUX

HOJITBep)K)IaTI) xapaKTepHme
XUMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMU
DOKCIEPUMEHTAMU M 3aMUCAMH
ypaBHEHUU XUMHUYECKHUX
peaKuuii;

- yMETb YCTaHABIIMBAaTh
MPHUHAJIEIKHOCTD HM3Y4EHHBIX




HCOPraHNU4CCKHUX u

OpraHMYeCcKUX BEILIECTB K
ONpENeNIeHHbIM  KJlaccaM U
rpynmnam COCJIMHEHUIA,
XapaKTepu30BaTh UX COCTaB U
Ba)KHEHIIINE CBOICTBa;
OTIpEIeNIATh BUJIbI
XUMHYECKHX cBsizeit
(koBajieHTHas, MOHHas,
MeTaJuIn4YecKas, BOJOPOJHAs),
TUIBI KPUCTAIMYECKUX PEIIETOK
BEIIIECTB; KJIaCCU(PHIIUPOBATH
XUMUYECKHE

peakiuu;

- chopMHUpOBATH MPEICTABICHUS:
0 XMMMYECKOM COCTaBJISAIOLIEH
€CTECTBEHHOHAy4YHON KapTHHBI
MHpa, poJii XMMHHU B IMO3HAHHUU

SBJICHUI IIPUPOABL, B
(OpMUPOBAHUM MBIIIICHUS U
KYJIbTYpbI JINYHOCTH, ee

(YHKLIMOHAIBHOM TPaMOTHOCTH,

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

OTHOILIEHHUSA K CBOEMY 3/I0POBBIO
U IPUPOJHOM Cpefe;
- YMeTb MPOBOAMTH PAcUEThl IO

XUMHUYECKUM  (opMmylnaM |
YPaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HCIOJIb30BAHHUEM
bu3neckux BEJINYHH,
XapaKTEPU3YIOIMX  BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
MaccChl, o0BeMa
(HOpMasnbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
HCIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUA TUIs
MPUHATHS peLieHni B
KOHKPETHBIX YKU3HEHHBIX
CUTYyaLMSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX IPUMCHCHHUEM.

OK 02. B 00/1acTH HEHHOCTH HAYYHOI'0 IIO3HAHMS - yMeTb  IUIAHUPOBATb W
Hcnonp3oBath - c(hopMHUPOBAHHOCTh MHUPOBO33PEHMUS, | BBIOJIHATH XUMUYECKHH
COBpEMEHHBIE COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO | OKCIEPHUMEHT (mpeBpareHust
cpencTsa [IOUCKa, | Pa3BUTHs HayKH U OOLIECTBEHHON MPAKTUKHU, | OPFAaHUYECKUX  BEIECTB  IpHU
aHaIM3a M | OCHOBaHHOI'O Ha JAAJIOre KyJbTYp, | HarpeBaHUH, IOJyYEHUE STHUIIEHA
HHTEPIIPETALNH CIIOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO MECTa B | U H3y4YEHME €ro  CBOMCTB,
nHbOpMAaIH u | TOJUKYJIBTYPHOM MHUPE; Ka4eCTBEHHBbIE  PEaKUMM  Ha
MH(pOPMALHOHHBIE - COBEPIIEHCTBOBAHUE A3BIKOBOM U | aIbAETU/IBI, KpaxMmall, YKCYCHYIO
TEeXHOJIOTHH Julsi | YMTATENBCKOM  KyNbTYPhl — KaK  CPEJCTBA | KUCJIOTY; JIHATypauus OelkoB
BLIMOJHEHHS  3ajay | B3AWMOJICHCTBHS MEXIY JIFOJbMHU U MO3HAHMS | DM HArpeBaHWM,  [IBETHbIC

MUDa, peakiuu  OeNKOB;  TPOBOAMTH




npodeccuoHanbHOM | - OCO3HAHHME LIEHHOCTH HAYYHOM JAEATENbHOCTH, | peaKlMM  HMOHHOTO  OOMeHa,
eI TETbHOCTH. TOTOBHOCTh  OCYIIECTBIISATh MPOEKTHYIO U | ONPENEeNsITh  Cpely  BOJHBIX
UCCIE0BATENBCKYIO JeATEeNIbHOCTh | PacTBOPOB, Ka4eCTBEHHbIE
MHIIMBUYaJIHHO U B TPYIIIIE; peakuuu Ha cynbdar-, KapOooHaT-
OsjajieHne YHMBEpPCAIbHBIMHM Y4eOHbIMH U XJIOpUJ-aHUOHBI, HA KAaTHUOH
N03HABATEJILHBIMU [IeliCTBUSIMU: aMMOHUS; pelarb
B) padora ¢ uHgopmanuei: AKCIIEPUMEHTAIILHBIC 337a4ud 10
- BIIQJICTh HABBIKAMH TOJIy4eHUsT WHPOPMALIMHM | TeMaM "Mertamnsr" u
u3 HMCTOYHHUKOB Ppa3HbIX TUmoB, | "Hemeramwisl'") B COOTBETCTBUH C
CaMOCTOSITEJIbHO OCYLIECTBIISTH MOUCK, aHAIN3, | IPaBUIaAMU TEXHUKHU
CHCTEMAaTU3alIUI0 u MHTEpIIPETaluio | 0€30MaCHOCTH MPHU OOpAILEHUH C
uHpopmaImn pas3JIuHbIX BUJIOB U | BEIIECTBAMU M JIaOOpaTOPHBIM
(dhopM mpeIcTaBICHHUS, 000pyJIOBaHUEM;  TIPEICTABIAThH
- CO37[aBaTh TEKCThl B Pa3IMUHBIX (hOpMarax C | pe3ysbTaThl XUMHYECKOTO
y4eToM Ha3HaueHus MHPOpMALMK W IIEJEBOM | SKCIepHMeHTa B (opme 3amucu
ayJIMTOPUH, BBHIOWpAs ONTUMATGHYIO (OpPMY | YpaBHEHUH  COOTBETCTBYIOIIUX
NIPE/ICTABIICHUS U BU3YyaIU3aluH; peakiuii ¥ (opMYIUPOBATH
- OLICHUBATH JIOCTOBEPHOCTD, JIESTUTUMHOCTD | BBIBOJBI ~HA  OCHOBE  ITHX
WH(OpPMAIMH, €€ COOTBETCTBUE IPABOBBIM M | PE3YJIBTATOB;
MOPJIbHO-ITUYECKUM HOpMaM; - YMeTh aHAJTM3UPOBATH
- HCIIOJNIb30BaTh CPECTBA MHPOPMAITMOHHBIX U | XUMUYECKYIO nH(pOpMaIIHIO,
KOMMYHHUKAITMOHHBIX TEXHOJOTHI B PEIICHUU | MOTy4aeMYIO u3 pa3HbIX
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W | HICTOYHHKOB (CpPEICTB MacCOBOM
OpraHM3allMOHHBIX 3a/lad ¢ coOirofeHueM | uHpopmaimu, cetb MHTepHEeT u
TpeOoBaHu SPrOHOMUKH, TEXHUKU | APYyTUe);
0e30macHOCTH, TUTHEHBI, | - BIAJETh OCHOBHBIMH METOJIaMU
pecypcocOepexeHus, IIPABOBBIX U | HAYYHOTO TO3HAHHS BEIIECTB U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN | XUMHYECKUX SIBJICHUI
0C30IMaCHOCTH; (HabmoieHME, U3MEpeHue,
- BIIQJIETh HABBIKAMH PACTMO3HABAHUS M 3AIUTHI | SKCIIEPUMEHT, MOJICIIMPOBAHUE);
uH(opmaryy, HHPOPMAITMOHHON OE30MacCHOCTH | - YMETh MPOBOJUTH PacyeThl IO
JUYHOCTH XUMUYECKUM  QopMmylnam U
YpaBHEHUSAM XUMHUYECKUX
peakuuii ¢ HMCHOJIb30BaHUEM
buznuecKux BEJINYUH,
XapaKTepU3YIOIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, o0bemMa (HOpMajbHbIE
YCIIOBHSI) Ta30B, KOJUYECTBA
BELIECTBA; HCII0JIb30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS
Il TIPUHATHAS ~ PEIICHUHd B
KOHKPETHBIX YKU3HEHHBIX
CUTYAIIHSX, CBSI3aHHBIX c
BEIIECTBAMH U UX MPHUMEHECHHEM
OK 04. - TOTOBHOCTh K CaMOpa3BUTHUIO, | -  YMETh  IUIAHUPOBaTb M
DddexTuBHO CaMOCTOSITETIBHOCTH ¥ CaMOOIIPEEIICHUIO; BBITOJIHATH XUMHAYECKUN
B3aUMOJICMCTBOBATh | - OBJIafIcHHE HaBbIKAMH y4eOHO- | DKCIIEPUMEHT (mpeBpartleHus
5 pabortatb B | HCCIIENOBATEILCKOM, POEKTHOM M COLMAIBHOM | OpraHMYecKHX  BENIECTB  IIPH
KOJJICKTUBE U | ACATCIbHOCTH, HarpeBaHUH, MOJTYYCHUE STHIICHA
KOMaHJI€. Osaagenue YHUBEPCAJIBHBIMHU | ;I  H3ydeHHE €ro  CBOIICTB,
KOMMYHUKATUBHBIMU 1€UCTBUAMMU: KauyeCTBEHHbIC peakuuu Ha

0) coBMeCTHAsI 1eSITeJIbHOCTD:
- IIOHUMATb M MCIOJIB30BAThH IMPCUMYIICCTBA

IBJETUIBI, Kpaxmal, YKCYCHYIO




KOMaH/THOW ¥ MHIUBUIYAIbHOU PaOOTHI,

- TPUHUMATb LIEST COBMECTHOM JIESATEbHOCTH,
OpraHU30BbIBATh M KOOPAWHHPOBATH JICHCTBUS
Mo ee JOCTHXKEHHMIO: COCTaBJIATH IUIaH
JNEUCTBUM, paclpedeiisiTh poJid C  Y4€TOM
MHEHUI Y4YaCTHHKOB OOCYXIaTh pe3yJbTaThl
COBMECTHOM palOThI;

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

- OCYILECTBJIATh TMO3UTUBHOE CTPATErHYecKOe
MOBEJACHWE B  pA3NIMUHBIX  CUTYallUsIX,
MIPOSIBIISATH TBOPYECTBO UM BOOOpakeHHE, OBITH
MHHUIUATHBHBIM

Osaagenne YHHBepPCAJIbLHbIMHA
peryJIssTUBHBIMH JeliCTBUAMU:

r) NpUHATHE ce0sl M IPYTrUX JI0aei:

- IPUHAMATh MOTHBBEL M apryMEHTBl IPYTHUX
JOAEH IIpH aHaIM3e pE3yNbTaToB
JeATENbHOCTH;

- IpU3HaBaThb CBOE IIPaBO U IPaBO JIPYIHX

JIIOJICH Ha OIIMOKH;
- pa3BUBaTh CHOCOOHOCTH TOHMMAaTh MHP C
MO3UIIMHU JPYTOro YeI0BEKa,;

KUCIIOTY;, JCHAaTypanus OeJKOB
Npyd  HArpeBaHWHW,  IIBETHHIC
peakiuu  ONKOB;  MPOBOIHTH
peaknuu  HMOHHOTO  OOMEHa,
ONpeneNniaTh  Cpeay  BOJIHBIX
pacTBOpOB, KaueCTBEHHBIC
peaknuu Ha cyiabdar-, KapOoHaT-
U XJIOPUA-aHUOHBI, HAa KaTHOH
aAMMOHWS; pemiaTh
OKCIIEPUMEHTAIBHBIC 3aJaull T10
TeMam "Merasmibr" u
"Hemetauibl'") B COOTBETCTBUM C
TpaBUIIaAMH TEXHHUKH
0€301acHOCTH TIPU OOpPAIIECHUH C
BCIICCTBAMH U JIAOOPATOPHBIM

000py/IOBaHUEM;  TIPEICTABIISITH
pE3yJbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMme 3amucu
YPaBHEHUI  COOTBETCTBYIOIIMX
peakuuii U QOpMyIHpPOBaATH
BBIBOJAbl HAa  OCHOBE  3THX
pE3yJIbTaTOB

OK 07. B o00s1acTH 3K0J10THY€CKOTr0 BOCIIMTAHUS - chopMHpOBATH MPEICTABICHUS:
CopnelicTBOBaTh - chopMHUPOBAHHOCTh IKOJIOTUYECKOM | O XMUMHUYECKOM COCTaBIISIOLLIEH
COXPaHEHUIO KYJIbTYpbl, TOHUMAHUE BIMSIHUS COLMAIBHO- | €CTECTBEHHOHAYYHOU KapTHUHBI
OKpY)KaloIIel Cpebl, | JKOHOMUYECKMX  IIPOLECCOB HA  COCTOSHME | MHPA, POJIM XMMHHU B IO3HAHUH
pecypcocOepeKeHuio, | MPUPOIHOM M COLMAIBHON CPENIbl, OCO3HAHUE | SBICHUM MIPUPOJIBI, B
NPUMEHATh  3HAHMS | VIOOAIBHOTO  XapakTepa — SKOJOTMYECKHX | GOPMUPOBAHMM MBIIUIEHAS U
00 N3MEHEHUU HpO6HeM; KYJIbTYPbI JIUMYHOCTH, cC
KIMMATa, TPHHIHIGL | - [UIAHAPOBAHKME M OCYIIECTBICHNE ICHCTBUMA B | QYHKIMOHAIBHOH TPaMOTHOCTH,
GepPEKITHBOrO OKpYXKaloIllel Cpejic Ha OCHOBE 3HAHUS IIeNiel | HEOOXOMMMON Al pelleHHs
TIPOU3BOJICTBA, YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4n
> PeKTHBHO AKTHBHOE HETPHATHE JCUCTBHIA, TIPUHOCSIIMX | SKOJIOTMYECKH  OOOCHOBAaHHOI'O
NeiicTBOBATE B | BPEI OKPYXarOILEH CpeNe; OTHOLICHHS K CBOEMY 3J10POBBIO
Ype3BbIYANHBIX - yMEHHE MIPOTHO3UPOBATH | U IPUPOIAHON CpeAE;
CHTYAIHSIX. HeOIaronpusiTHbIE IKOJIOTMIECKUE | - yMEThb COONIoAaTh MpaBuia
MIOCTIEICTBUS MPEANPUHAIMAEMBIX | SKOJIOTUYECKU I1eJIECO00Pa3HOTro
JNENCTBUMN, TPEAOTBPAIIATh UX; MOBEJCHUSI B OBITY M TpPYJOBOU
- paCIIUpEeHHe  OIbITa JIESITEIbHOCTH | AEATEIIBHOCTH B HEJSIX
9KOJIOTMYECKON HAIIPABIEHHOCTH; COXPaHEHHsI CBOETrO 3/I0pOBbsSI U
- OBJIQ/ICHUE HaBbIKaMU Y4EOHO- | OKPYIKAIOIIEH MPUPOIHON CPEJIbI;
UCCIIEN0BATENLCKOM, TIPOSKTHOM M COLMAIBHOM | yuuTHIBATH OITaCHOCTb
ACATCIIBHOCTH, BO3JICHCTBUS Ha JKUBBIC
OpraHU3MbI OIPEIETCHHBIX
BEILIECTB, MOHUMas CMBICIT
MIOKa3aTesst IIpeeTbHON
JIONYCTUMOW KOHIIEHTPALlUU
K 2.1. |- yMeHHE OmpeneniarTh KOHCTPYKTUBHBIE | - COPMHPOBATH MPEICTABICHUS:
OGecrieunBaTh OCOOCHHOCTH Y3JIOB W JIeTaJiell TOJBIDKHOTO | O CBOMCTBaX METAJIOB, CIUIABaX,
BBITIOJIHEHUE COCTaBa; BUJaX  KOPpO3WH,  0OOJacTH
yCIIOBUH 10 | - TOHMMaHWE€ CHUCTEMbl  TEXHHYECKOTO | MPUMEHEHHs] HEMETANINYECKUX U




OpraHu3aIu
JIBYKCHUS
TpaHCcHopTa

00CITY)KHBaHHS
cocTaBa

u

peMoHTa

IIOJABHKHOI'O

KOMIIO3UIIMOHHBIX MaTCpUajioB,
BHJIaX U CBOMCTBaxX TOILJINBA,

CMa304HbIX u 3aLUTHBIX
Marepuanax, CBOMCTBAxX
HEOPraHUYECKUX u
OPTraHUYECKUX COEIMHEHHI,

MapKHPOBKE U TEPEBO3KE IPy30B
T10 5KEJIE3HOU JOpOre.




2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEAMETA

2.1 O0beM yueOHOro npeaMera U BUAbI 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
camocTosITeNbHast paboTa 11
MPAKTUYECKUE 3aHATUS 22
nabopaTopHEIC 3aHATHS 10
IIpodeccnonaIbHO-0PHEHTHPOBAHHOE COAEPIKAHUE
B T.4..
TeopeTudeckoe o0yueHue 25
MPAKTUYCCKHUE 3aHATHSI 4
KOHTPOJIbHbIE Pa00ThI 1
B coomeemcmeuu ¢ yuyeOnviM nianom no umoeam | cemecmpa ammecmayus
npoeoouUmcst 6 hopme KOHMPOJILHOU PaboOMul.
[IpomexyTouHas artecTauus (B Gopme muddepeHIpoOBaHHOTO 3aUeTa) 2




2.2 TemaTH4ecKuii IJIAH U cOJlePKaHUeE Y4eOHOT0 MpeMeTa

1

2

4

HaumeHoBaHue pa3iesioB U TeM

Conep:kanue y4eOHOro MaTepuasa, IPpaKTUYeCKUe 1 J1ad00paTopHbIe 3aHATHS,
CaMOCTOSITe/IbHAsI padoTa 00y4yaoumxcs

O0BbeM
yacoB

dopmupyemble
KOMIIeTEHIN U
OK, IIK

Paznen 1. Teoperuueckne 0CHOBbI XMMHH

8/1

Tema 1.1 Ctpoenne aTOMOB.
[Tepuoanueckuii 3aKOH U
MepuoInUecKas cuctema
XUMHUYECKUX djiemeHToB JI.1.
Menneneesa

1.1.1 OcHoBHBIE MOHATHS U 3aKOHBI HEOpraHudeckoii u oouieit xumun. [lepuoauueckas
cucreMa xumudeckux aieMentoB [I.1. MenneneeBa. CTpoeHnue 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-
3JeMeHThI). BaneHTHbIe 371eKkTpoHbl. 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 3eMeHTa B [leprommyeckoil cucreMe. MUpPOBO33pEHUECKOE M HAYYHOE 3HAUYEHHE
[lepunommueckoro 3akoHa .M. Menneneesa. [Iporroser .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB

CamocrosiTeibHas paGora odyuarommxcs Nel

Koncnekr, mnoxaroroBka cooOmieHnit Ha Tembl 10 BbeIOOpy: HaHoTexHojorus kak
MIPUOPUTETHOE HAIPABIICHUE Pa3BUTHS HAyKW UM NMpOM3BOACTBAa B Poccuiickoit denepanuu;
PagnoaktuBHOCTE. Mcnonp30BaHHME paAMOAKTUBHBIX M30TONOB B TEXHUYECKHX LETAX.
PentreHoBckoe u3IydeHHME U €ro MCIOJNb30BAHME B TEXHUKE W MenuuuHe. PemieHue
TEOPETUYECKUX M JKCIIEPUMEHTAIBHBIX 3a7ad M0 BONPOCAM: OCHOBHBIE IOHATHS XHMHH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3aJaydl Ha HAaXOXJIEHUE OTHOCHUTEIHHOU
MOJIEKYJISIPHOM Macchl, ONPEAEIEHUE MACCOBOM JOJM XUMHUYECKHX AIEMEHTOB B CIOKHOM
BEIIECTBE.

1.1. 2 Ipakrnuyeckoe 3ansatue Nel Pemenue pacueTHbix 3amay no teme: "OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI U PACUEThI [0 YPABHEHHSIM XUMUYECKUX peakiuil”

OK 01 OK 02
IK 2.1




2

4

1.1.3 IlpakTtnyeckoe 3aHsaTHe Ne2 Pemenue 5SKCIEpUMEHTANBHBIX 3a7ad IO TEMeE:
Ilepuoanueckas cucrema xumuueckux snementoB [[.M. MenaeneeBa. CTpoeHue aTroma

OK 01 OK 02
IIK 2.1

1.1.4 TlpakTudeckoe 3anaTue Ne3 PerieHue >KCNEepUMEHTAIBHBIX 33/lad MO TeMe: THIbl
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 XUMHUYECKUX PEaAKIMd HEOPTaHMYECKUX COCTUHCHHIA

OK 01 OK 02
IIK 2.1

Coaep:xxanue yueOHOro MaTepuaJia

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

VpaBHeHHsT ~ OKHCIIeHUsA-BOccTaHOBNeHUsA. (Crenenb  okucieHus.  Okuciurens U
BoccTaHOBUTENb. (COCTaBIIEHME M  YPAaBHUBAHHME OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii MeTOI0M 3JIEeKTpoHHOro OanmaHca. OKUCIUTENFHO-BOCCTAHOBUTEIbHBIC PEAKIIUU B
MIPUPOJIE, MPOU3BOJICTBEHHBIX POLIECCAX U )KU3HEAECATEIbHOCTH OPTAHU3MOB.

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

2.1.2 TIlpakTuyeckoe 3ansitTue Ne4 PelmieHue 5KCIEPUMEHTAIBHBIX 3aJad IO TeMe:
"OKHUCIUTENIBHO-BOCCTAHOBUTEbHBIE peakiuu"

OK 01 OK 02
IK 2.1

Tema 2.2 DiiekTpojuTHYECKAS
AUCCOMANMS Y UOHHBIH 00MeH

2.2.1 PacTBOpeHme Kak (PU3MKO-XUMHUYECKUH TpoIecc.

OK 01 OK 04
IIK 2.1

Conep:kaHue y4eGHOr0 MaTepuasa

Teopus MeKTPOIUTHYECCKON aucconuaryu. oHbl. DICKTPOIUTHI, HEIJCKTPOIUTHI. Peakimu
HOHHOTO 0OMeHa. COCTaBIICHHE PEeaKIUii HOHHOTO 0OMEHA MyTEeM COCTABJICHUS MX TOJIHBIX U
COKpAIIIEHHBIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakIuy. 3aJaHus HAa COCTABIICHHE
WOHHBIX PEaKITUi.

[TpakTHYecKOe MCITOIb30BaHME PEAKIIMii HOHHOTO OOMEHA U THAPOJIN3a B TEXHOJIOTUYECKUX
npoleccax  KeJIeSHOAOPOXXHOro  TpaHcmopTa.  [loHsATHS: raJibBaHOCTETHsl,




2

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

CamocrosiTejibHasi padoTa odyuarommxcsi Ne3

AHanmu3 u mpeoOpazoBanue yueOHoOU uH(popmanmu. [ToaroToBka cooOIEeHUI Ha TeMy IO
BbIOOpY: [IpakTHyeckoe NpUMEHEHHUE 3IIEKTPOoNin3a: padUHUPOBAHME, TaIbBAHOIUIACTHKA,
TaJIbBAHOCTCTUA.

2.2.2 JlabopatopHoe 3ansitue (padora) Nel "MccnenoBaHue CBOWMCTB 3JIEKTPOJIMTOB.
Omnpenenenne pH cpensl pactBopoB. Teopus 31€KTPOIUTUUECKON quccoanuu’

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 BEIIECTB

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

OK 01 OK 04
IIK 2.1

Coaep:xanue yueOHOro MaTepuaJia

[Tpenmer Heopranuyeckoil xumuu. Knaccudukaius Heopranuueckux BeriecT. [IpocTeie u
CloXHBIe BemecTBa. (OCHOBHBIE KIACChl CIOKHBIX BEIIECTB (OKCHABI, THAPOKCHUIBI,
KHUCJIOTBI, CONM). B3auMOCBA3b HEOPraHMYECKHUX BEIIECTB. ATrperatHbleé COCTOSHUS
BemiecTBa. Kpucramnndeckre u amopdHbIe BellecTBa. THIMBI KPUCTAITMUECKHX PEIIETOK
(aTomMHasi, MONEKYNIApHasi, WOHHAs, MeTaJUIMYecKas). 3aBUCHUMOCTh (PHU3UUYECKHX CBOWCTB
BEIIECTBA OT THUIA KPHUCTAJUIMYECKOW pElIeTKH. 3aBHCUMOCTh XUMHUYECKOW aKTUBHOCTH
BEIIECTB OT BUJA XUMHYECKOW CBSI3M M THUMNA KPUCTAIMYECKOW pemeTku. [IpuuuHsb
MHOr0o00pa3usi BEIIECTB

CamocrosiTeibHas paGora odyuyarommxcs Ned
AHaius u npeobpazoBaHue yueOHOM nHpOopMaIHU.

3.1.2 TIlpakTtuyeckoe 3aHsaTHe Ne5S  PemeHne  NPakTHKO—OPHEHTHPOBAHHBIX
HKCIEPUMEHTANBHBIX 33/1a4 110 TeMe: UncThIe BelecTBa U cMecH. J{ucnepcHble CUCTEMBI.

OK 01 OK 04
IIK 2.1

Tema 3.2 OuU3UKO-XUMHUYECKUE
CBOMCTBa HEOPTaHUYECKUX BEIIECTB

3.2.1 Ilpaktu4yeckoe 3aHaTHe Ne6  Pemenume  IpakTMKO—OPUEHTHUPOBAHHBIX
AKCIEPUMEHTAIbHBIX 3a7a4 1o TeMam: "Metamisl"; "Hemeramwibr"

OK 01 OK 04
IK 2.1

CamocrosiTeibHas padora odyuyarommxcsi Neb




1 2 3 4
Pemienne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUKA Ha CBOMCTBA, COCTaB, IIOJy4YCHHE H
0e30MmacHoe HCMOIb30BaHNE HEMETANIOB B OBITY U MPAKTUYECKOW JNEATEIHLHOCTH YeIOBEKa.
[TonroroBka cooOmeHnii Ha TeMy 1o BbIOOpYy: IIpuMeHeHHWe HEMeTalioB B
JKEJIe3HOJJOPOKHOM X03sicTBe. [IpaBuia nepeBo3ky HEMETAIOB M0 KeJIe3HOM J10pore.
[TonroroBka Kk UTOrOBOM KOHTPOJILHOM paboTe IO KjlaccaM HEOPraHMYECKUX COEIUHEHMIA:
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BellecTB (OKCHJIOB,
TUAPOKCUOB, KHCIOT, COJIEH W Jp.). 3aKOHOMEPHOCTH B W3MEHEHUHU CBOICTB IPOCTHIX
BEIIECTB, BOJOPOAHBIX COEIWHEHUH, BBICIIUX OKCHUIOB U TUAPOKCUAOB. Mnentudukanus
HEOPTraHMYECKUX BEIIECTB C HCIOJNB30BAaHHEM WX (U3UKO-XUMHUYECKHUX  CBOMCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEaKIuil
Tema 33 Unentudukanus | 3.3.1 ['eneTnueckas CBA3b HEOPraHUIECKUX COSTMHEHUN OK 01 OK 04
HEOPraHUYECKHUX COCIUHEHHUN HroroBasi koHTpoJibHasi padoTa Nel IIK 2.1
Hmoz | cemecmpa: MakcumainbHas yueOHast Harpy3ka (Bcero) 30
Oo0s3atesipbHas ayUTOpHas yaeOHast Harpy3Ka (Bcero) 25
MPAKTUYECKUE 3aHATUS 12
nabopatopHble 3aHATHS (PaOOTHI) 4
caMmocCTosiTeNbHas paboTa 5
KOHTpOJIbHAsI paboTa 1
Pa3nes 4. CTpoeHue M CBOIiCTBA OPraHNYecKUX coeIMHeHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 Tlonarue 06 opraHMYecKUX BeLIECTBaX, UX MPUMEHEHUE Ha jkeJe3Hoi aopore. Teopus OK 01 OK 04
CTpPOCHUE 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 OpPraHMYECKONM XMUMHUHU B CHCTEME E€CTECTBEHHBIX HayK. XHMMHYECKOE
CTPOCHHE KaK IOPANOK COEJUHEHUs AaTOMOB MOJIEKYJIE COIJIaCHO HMX BaJCHTHOCTH.
IIppuMeHeHne OpraHMYecKMX BEHIECTB Ha JKene3Hou jopore. Ilosmoxenus Tteopuun
XUMHUYECKOTO CTPOeHUs opraHuyeckux coenuHeHuit A.M. BytnepoBa. YrieponHslii ckener
OpPraHMYECKON MOJIEKYJIbI 3aBUCHMOCTh CBOMCTB BEILECTB OT XMMHMUYECKOI'O CTPOEHMS MOJIEKYJI.
M3omepust u wu3omepobl. llonsatne o QyHkumoHansHOW rpymme. Pamukan.  I[IpuHimmns
KJIacCU(UKALMM OPraHWYeCKuX COeTUHEHUH. MexayHaponHash HOMEHKJIATypa W IPUHLIUIIBI
HOMEHKJIATYpbl OPraHUYECKUX COEIUHEHUH.
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CaMmocrosiTeibHasi padoTa o0yuarommxces Ne6

[Ton6Gop, ananu3 u mpeoOpazoBanue ydeOHoW uH(opmanuu. [loaroToBka cooOmieHu Ha
TeMsl 10 BBIGOPY: Kmsup u nestensHocTh A. Kekyme. JKusup u jestensHocts U,
bepuenunyca. )Kuznp u gestrensHocts . Besepa.

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

[IpenenbHble yriaeBOAOPOAbI (aJIKaHbl U IUKIOATKaHbI). (OCOOCHHOCTH KJIAaCCHU(PUKAIMKU U

HOMEHKJIATyphl, H30Mepus, (u3nuyeckue CBOWCTBA, XMMUYECKHE CBOMICTBA, CIOCOOBI

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

HPOMBIIIJICHHOCTH U ObITY. CBOWCTBA MPUPOJIHBIX YIJIEBOAOPOAOB, HAXOXKICHUE B IIPUPOJIE

Y IPUMEHEHHUE aJIKaHOB.

4.2.2 Tlpaktuuyeckoe 3aHsTHe Ne7 PemieHue sKCHEpUMEHTANbHBIX 3a/Jad IO TEMe:

"CpaBHUTENbHAS XapaKTEpUCTHUKA METaHa U TaHa"

Coaep:xxanue yueOHOro MaTepuaJia

Kunkue yriaeBonopoabl (OEH3UHBI, KEPOCHHBI, COJSPOBBIE Macia, Ma3yT) - B KauyecTBE OK 01 OK 04

TOPIOYETO B JIBUraTeNsIX BHYTPEHHETO CrOPAHMs MOJBUKHOIO COCTaBa KEJIE3HOAOPOKHOTO IIK 2.1

TpaHcropTa. TBepable yrieBoaopoasl (mapaduHbl) — KOMIIOHEHTHI JKHUJIKHX CMas3ok,

UCMONB3YeMbIX JUISI CMa3KM TPYIIMXCS Y3J0B TEIUIOBO3HBIX JBHrareiei, OCeBbIX

MOJUINITHUKOB BarOHOB 3JIEKTPOBO30B, TEIJIOBO30B. [ allOreHNnpon3BOIHbIE YTIEBOIOPOAbI -

B KQUeCTBE XJIaJlareHTa B pepprkepaToOpHbIX BaroHax.

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

Coaep:xanue yueOHOro MaTepuaJia

HenpenenbHuble (ankeHbl, aJKUHBI M ajkagueHbl). OcoOeHHOCTH KiIacCU(PUKALUU U
HOMEHKJIATypbl, Hu30MepHsi, (U3NYECKHe CBOWMCTBA, XHMHUYECKHE CBOWCTBA, CIIOCOOBI
nosyueHus. I'opeHue aneruieHa Kak HMCTOYHHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHU JUIS
CBapKM U pe3Ku MeTauioB. [IpakTuueckoe NpPUMEHEHHME aJIKEHOB M aJKaJUuEHOB B
JKEJIE3HOAOPOKHOM XO351UCTBE

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne/
[Ton6op, ananu3 u npeobpazoBanue yueOHO HHPOpPMALIUH.
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4.2.4 Ilpaktudeckoe 3ansitue Ne8 PemeHue »HKCIEpUMEHTAIBHBIX 334ad IO TEME:

"[TonydyeHue 3TUICHA U U3YYEHUE €r0 CBONUCTB"

Conep:xanue yueOHOro MaTepuaJia OK 01 OK 04

[IpyuMmeHeHusT TOJMMEPOB Ha NPEANPHUATHSIX JKEJIE3HOJOPOXKHOIO0 TpaHCHOpTa A [IK 2.1

AIIEKTPOU3O0JIALIMY, pPYKaBOB TOPMO3HOM CHUCTEMBI I0€3/10B, IPUBOJHBIX PpPEMHEH,

S00HUTOBBIX  COCYAOB AaKKyMYJSTOpOB, JeTalied M  3allUTHBIX TMOKPBITHHA  Ha

YKEJIE3HOJOPOKHOM TPAHCIIOPTE

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

"AueTuiieH u ero romosaoru" (AJKUHBI)

Coaep:xxanue yueOHOro MaTepuaJia OK 01 OK 04

[TpumeHeHue moiMMepsl Ha OCHOBE ITPOU3BOIHBIX AIKMHOB B KAUECTBE U30JISIUHN 3alIUTHBIX IIK 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 KJIacCU(PUKAMM W HOMEHKJIATypbl, H30MepHs, (u3nueckue CBOMCTBA,

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

OPENNPUATHIX  JKEJIE3HOJOPOKHOTO  TpaHCHopTa.  TOKCHMYHOCTh  apOMAaTHYECKUX

YIJI€BOJIOPOAOB. S TOXUMHUKATEI.

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

"CpaBHUTENbHAS XapAKTEPUCTUKA CIUPTOB"

Conep:xxanue yueOHOro MaTepuaJia

OpnHoaTOMHBIE CHUPTBI — KAk OCHOBA JIAKOKPACOYHBIX MAaTEpUAlIOB HaXOASIIHUX CBOE

NPUMEHEHHE B KEJIE3HOJAOPOKHOM XO3SMCTBE (Kpacka ajsi MOKPBITUS IMACCAKUPCKUX H OK 01 OK 04

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

BJIArOCTOMKHUX JCTAJIAX TIOJABHXXHOI'O COCTaBa H T.)I.). HpI/IMeHeHI/Ie OTUJICHTJINKOJIA U
TImieprHa B KauCCTBC aHTI/I(I)pI/ISOB B paguaropax CHUCTEM OXJIAKIACHUA ,Z[BI/IFaTCHCI\/'I
BHYTPCHHETO CropaHusd; THAPABINYCCKUX, TOPMO3HBIX W 3aKaJIOYHBIX )KH)IKOCTeﬁ B
INOABUKHOM COCTaBC JKCIIC3HOAOPOKHOT'O TpaHCIIOPTa. HpaKTqucxoe 3HA4YCHHUC
APOMATHYCCKUX CIIMPTOB W HUX NMPOU3BOAHBIX B XCJIC3HOAOPOKHOM XO03sicTBE. Y CIIOBUS
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NIEPEBO3KHU CIMPTOB IO XKeJe3HOH aopore. [IpakTnyeckoe 3HaU€HNE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPOKHOM Xo03siicTBe. IlepeBo3ka apoMaTnyeckux CIMPTOB 110 JKEJNE3HOH J0pore,
MapKUpPOBKA rPY30B.

4.2.8 Anpneruasl. Kap6onoBsie kucinotel. CocTaB, CTpoeHUE, KiIacCUpUKAIUS

OK 01 OK 04
IIK 2.1

Conep:xanue yueOHOro MaTepuaJia

OcoOenHocTy KiIacCU(PHUKAIMM W HOMEHKIATypbl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTydeHuss. Mbllla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
ux Mmorolee nerctaue. CioxHble YQUpbl KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT.

CamocTosiTeibHasi padoTa o0yuarommxes Ne8

[TonGop, ananu3z u mpeobpazoBanue ydeOHOUM uHpopMaiuu. [logroroBka cooOiieHuil Ha
TeMy 10 BBIOOpPY: MypaBbuHas KHCIOTa B HpUpOAE, HAyKe W Mpou3BojacTBe. Mcropus
ykcyca. [lpakTudeckoe 3Hau€HUE albJETHIOB M HMX IPOU3BOIHBIX B KEIE3HOAOPOKHOM
xo3sicTBe. IlepeBo3ka albAErHIOB IO JKEJIE3HOW JOpOre, MapKHUpPOBKAa TPY30B.
[TpakTryeckoe 3HadeHHE KApOOHOBBIX KHUCIOT M WX TMPOU3BOAHBIX B KEIE3HOAOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT IO KEJIE3HOM J0pore, MapKHUPOBKa TI'PY30B.
[TpakTHyeckoe 3HaYeHHEe KUPOB U UX MPOU3BOIHBIX B JKEIE3HOIOPOKHOM XO3IHCTBE.

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

MypaBbUHBI  anbAeruj]  Kak  KOMIIOHEHT  OakeIUTOBOrO  Jlaka,  SBJISIOIIUMCS
AHTUKOPPO3HOHHBIM TMOKPBITUEM I BaroHOB. TEKCTONUT KaK OCHOBA JJSl U3TOTOBJICHHUS
3yO0uaThlX KOJ€C, BKJIAJbIIe MOJUIMIHUKOB, a TakkKe KaK D3JEKTPOU30JIATOpP.
AcOOTEKCTONIUT KaK KOMITIOHEHT ISl U3TOTOBJICHUS TPYUINXCA JIeTaNel TUCKOB CUEIUICHUS U
TOPMO3HBIX KOJIOZIOK Ha KEJIE3HOJOPOKHOM TpaHcmopre. lIpuMeHeHue ameTroHa B
KEJIe3HOJJOPOKHOM X03sticTBe [IpuMeHeHre maBeaeBoi KUCIOTHI JUII OYUCTKH METAJIOB OT
p’KaBUWMHBI U HAKWIIM, B TOM YHUCJIE€ U B KOTJIaX JIOKOMOTHBOB. HepeBosKa U MapKHUpOBKa
AJbJICTHIOB ¥ KapOOHOBBIX KHCIIOT IO JKEJIE3HOM JJopore

OK 01 OK 02
OK 04
IIK 2.1

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

Conep:xxanue yueOHOro MaTepuaJia

ByTuianeTaT Kak KOMIOHEHT NeHTadTa/eBbIX 3MaJied, UCIOJIb3yeMbIX 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 NHTAHHUS H
XUMHUYECKOE CBIphE. 3aMeHa JKUPOB B TEXHUKE HEMUIIECBBIM ChIpheM. MBbLJIA BBICHIUX
)KUPHBIX KHCJOT KaK 3aryCTUTeJM B IUJIACTUYECKHX CMa3KaX, IpPUMeHseMbIX B
pPa3IMYHbIX MeXaHHW3Max [AJIs CMa3KH MOJIIMIIHUKOB, 3y04YaThIX KOJieC, BHAHTOBBIX U
LeNHbIX Mepeay, LIAPHUPHbIX COeJUHEHUN U Ap. CHHTETHYECKHE MOIOIINE CPEICTBA
(CMC): mocTOMHCTBA U HEJIOCTATKH.

4.2.11 AMuHBI. AHWINH

OK 01 OK 02
IIK 2.1

Coaep:xanue yueOHOro MaTepuaJia
OcoOenHocTy KjIacCU(PHUKAIMM W HOMEHKIATypbl, H30MepHs, (u3nueckue CBOWCTBA,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYICHUSI.

CamocrosiTeibHas padoTa odyuyarmmxcs Ne9

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmieHHMA Ha
TeMy 1o BbiOOpy: JKusHb u nestenbHOocTh H.H. 3uHMHA. AHWIMHOBBIE KPACHTEIH.
HpaKTH‘-IeCKO@ 3HAYCHUEC aMHWHOB M HUX IMPOU3BOJHBIX B KCIC3HOJOPOKHOM XO35MCTBE.
[TepeBo3Ka aMHHOB T10 JKEJIE3HOM TOPOre, MapKUPOBKA IPY30B.

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

Conep:xxanue yueOHOro MaTepuaJia

KarnpoH — kak KOMIIOHEHT BHYTPEHHEN OTIEJIKHU NOJBUKHOTO cocTaBa. [I[puMeHeHue kies Ha

OCHOBE MOJIMaMHJIa B BArOHOCTPOCHUHM JJIsl CKJIEMBaHUs. MHUIMOpa-nopomiacT — Kak OCHOBa
JUISL  TETUIOM3O0JIALIMYA HM30TEPMHUYECKHUX, MACCAXUPCKUX U pedprKepaToOpHBIX BaroHOB.
TexHUYECKUH BOWMIOK KaK MPOKIAJO0YHBIA Marepual B OyKcax MPU PEMOHTE BaroHOB H
JIOKOMOTHBOB. 3HA4Y€HHE aMUHOKANPOHOBOW W aMHHODHAHTOBON KHUCIOT AN OOBEKTOB
JKEJIE3HOJOPOXKHOTO TpaHcmopTa. buocwHTe3 OenkoB. XWUMHYECKHE BOJOKHA H HX
MPUMEHEHHE Ha JKEJIe3HOIOPOKHOM TPaHCIIOPTE.

OK 01 OK 02
OK 04
IK 2.1

Tema 4.3 WNnentudukanus
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, W3TOTOBJICHUS IIECTEPEH ITOABMIKHOTO COCTaBa >KEJIE3HOJOPOKHOIO TPAHCIIOPTA.
YTI1eBo bl M UX POJIb B )KUBOU IpUpoJe. Pa3BuTHe caxapHoil IpOMBIILIEHHOCTH B Poccun.

OK 01 OK 02
OK 04
IIK 2.1
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4.3.2 Ponp XuMUUM B OOCCIIEYCHHUU HKOJOTUYECKOW, HSHEPreTUYeCKOd U MHIIEBOH OK 01 OK 02
0e30MacHOCTH IK 2.1
Conep:kanue y4eOHOT0 MaTepuaJia 2
Ponp opranuyeckoil XMMUU B pPELICHHHM MPOOJEM DSHEPreTHYecKod Oe30macHOCTH, B
pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX HCTOYHUKOB JHEPIUU
(ampTEepHAaTUBHBIE MCTOYHUKM 3Hepruu). OnacHOCTb BO3JCHCTBUS Ha JKUBbIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIEJIBHBIX KIJIACCOB  (YIJIEBOAOPOMBI, CIHUPTHI, (EHOJbI,
XJIOPOPraHUYeCKHEe IPOU3BOJHBIE, aJbACTUABI U JIp.), CMBICH IIOKa3aTels IpeAeIbHO
JIOIIyCTUMOM KOHLIEHTpauuu. Yes0BeK B MUpe BellecTB UM MaTepualoB. XUMHUA U
3/l0pOBbe YeJIoBeKa

Pa3nes S. Kunernueckue 1 TepMOXMMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX PeaKIui 2/0

Tema 5.1 Ckopoctp xummyeckux | S.1.1 Ilpaktuyeckoe 3ansitue Nel? Pemenne >KCIEpUMEHTANBHBIX 3334 10 TEME: 2

peakuuii. XMMHUYECKOE paBHOBECHE "CKOpOCTh XUMUYECKUX PEAKIUNA. XUMUYECKOE paBHOBecue" OK 01 OK 02
Coaep:xanue yueOHOro MaTepuaJia IK 2.1
BydepHbie pacTBOpHI B TEXHOJOTHUECKUX Mpoleccax (MpH 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 3334 10 TEME: 2
"PacTBOpBI, HCHIOJIB3yEMbIE B OBITOBOM U MPOU3BOJCTBEHHOM JEATEILHOCTH YeIoBeKa" OK 01 OK 02
Conep:xanue yueOHOro MaTepuaJia K 2.1
IlepeBo3ka pa3IMYHBIX JKUIKOCTEM IO JKEIE3HOW Jopore. PacTBOpbI, HCIONb3yeMbIE B '
OBITOBOW, IPOU3BOJICTBEHHOW JIEATENbHOCTH YEJIOBEeKa. PacTBOphl, MpUMEHsEMblE B
JKEJIIE3HOJOPOKHOM XO35HCTBE

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

Tema 7.1 Xumus B Obity U | 7.1.1 HoBeilmue qocTHXEHUS! XUMUYECKOM HAYKU U XUMHYECKOM TEXHOIOTHH 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 NEeATeIbHOCTH MO TeMaM: BaKHEUIIMe
CTPOMTEIIbHBIE MaTepuaibl, KOHCTPYKLUHOHHbIE MAaTepUalbl, KpackKh, CTEKJIO, KEepaMUKa,
MaTepuanbl sl JJIEKTPOHUKH, IPUMEHSEMBIE B JKEJIE3HOJOPOKHOM XO34HCTBE (HaydHas U
y4eOHO-Hay4Has! JIUTEepaTypa, Cpe/icTBA MaccoBOoi nH(popmaiun, 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 ydeOHasi Harpy3Kka (BCero) 42
O0s3aTenbHast ayIMTOpHAs yueOHasi Harpy3ka (Bcero) 36
NPAaKTUYECKHUE 3aHATHS 14
nabopaTtopHble 3aHATHS (PaOOTHI) 6
caMmocCTosiTeNbHas paboTa 6
mudepeHIMpOBaHHBIN 3a4eT )
Hroro: MakcumanbHas yueOHas Harpyska (BCero) 72
OO0si3arenbHast ayUTOpHas yueOHast Harpy3ka (Bcero) 61
IIPAKTHYECKUE 3aHATUS 26
nabopaTopHble 3aHATHS (PaOOTHI) 10
caMOCTOsITeNIbHAs paboTa 11
KOHTpOJIbHast paboTa 1

Umoeosas ammecmayus 6 hopme nuddepeHInpoBaHHOTO 3aUeTa




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 y4eOHOTO KaOMHETa:

— TI0CAJ0YHbIE MECTA MO KOJIUYECTBY O0YJaIOLIHXCS;

— paboyee MeCTO MpernoJaBaTes;

— METOJUYECKHE MATepPUAIIBI 10 IPEIMETY.

Texnuueckue cpenctBa oOydeHHs pabouyero Mecra IMpernojaBaTelisi: KOMIBIOTEPHOE
00opy/IoBaHNE, COOTBETCTBYIOIIEE COBPEMEHHBIM TPEOOBAHMSIM OC30MACHOCTH U HAIEXKHOCTH,
IpelycCMaTPUBAIOLIEe BO3MOXHOCTh MHOTO()YHKIIMOHAJIBHOTO HCIIOJIb30BaHUA KaOWMHETa C
LEeNbI0 HW3YyY4eHHUs Y4eOHOro mpeaMmera, MyJIbTUMEAUHHOEe 00opyaoBaHue (MPOEKTOp U
MPOEKIIMOHHBIN IKpaH WK UHTEPAKTUBHAS J0CKa), IOKAJIbHAs CETh C BBIXOJOM B Internet.

HanmeHnoBanue crenuanbHOTO TOMENICHHs: y4yeOHas ayauTopus s HpPOBEACHUS
MPAKTUYECKUX 3aHATUH, TPYIIOBBIX KOHCYJIbTAIlMi, WHIUBUAYAIbHBIX KOHCYJIbTALIUH,
TEKYIIETO KOHTPOJS, MPOMEKYTOUYHOW AaTTeCTallid, OCHAIICHHAs OO0OpyJOBaHHEM H
TEXHUYECKUMU CpEICTBAMH OOYy4YeHHs, a TakXe YUTAIbHBIM 3al, T[OMEIIeHue s
caMOCTOSATeNIbHOM paboThl, ¢ jgoctynoM kK cetu «HutepHer» u OUOC. OcHalEeHHOCTS:
KOMIUIEKT yueOHOW wmebenu, HOYTOYK, NpPOEKIMOHHOE O0OopynoBaHUE (MYyJIbTUMEAUINHBII
IIPOEKTOP U IKpaH).

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

e HaumenoBanue No muneH3un
n/n
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
KaXI0H KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Koureur-puiaptp SKYyDNS 10-05109
IIporpammuoe o6ecnieuenue 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
ucnoyb3zoBanuem 10T

[Mporpammel s BuneokoHdepeniwmii: Zoom Cloud Meetings, SIuaekc Tenemocr.

OnexrponHas miardopma Moodle.



3.2. UuopmaninoHHOe o0ecnedeHHe peain3aliu MPOrpaMMbl

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

3.2.1.0cHOBHBbIE HCTOYHUKH:
1. AudpunorenoBa M.B. Xumusi: y4eOHHK M TPAKTUKYM IS 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 oopamenus: 14.03.2025) / - Pexxum noctyma: i aBTOPH3. MOJIb30BATEIICH.
2. YepnukoBa H.IO. Xumusi B AOCTymHOM H3JI0KeHHMH: ydeOHOe mocobme s cro / H.IO.
UYepHukosa.- 2-¢ u3f., crep.- Cankr-Ilerepoypr: Jlans, 2022. — 316 c¢. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbld //  Jlawb: snekTpoHO-OMOnMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (nara obOparmienus: 14.03.2053) / - Pexum gocrtyma: Juist
ABTOPH3. MOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:

1. HayuHO-TIOMyJISIpHBII MPOEKT «DJIEMEHThI OOJBIION Hayku « ((pu3uka, XUMUs, MAaTEMaTHKA,
aCTpOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HoBocTH HAayKu, KHHUTH, HAYYHO-TIOMYJISIPHBIC
cTaThH, JeKIMH, >HIMKIoneaun. https://postnauka.ru/themes/chemistry - jnekiuu mo Xxumuu Ha
caiire [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyma: cBOOOIHBIH.
2. CaiT Hay4yHO-NIOMYJISAPHOTO XypHana «Xumus u 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOIHBIH.
3. CalT 0 XWMHH: KIACCHUYCCKHE YUYCOHHMKH, CHpPaBOYHUKH, OSHIUKIONECAUU, TOUCK
OpPraHMYEeCKUX M HEOPraHMYECKUX PEaKIMil, COCTaBIICHHE ypaBHEHWH peakuumit. https:// www.
Xumuk.ru/ Pexxum goctyma: cBOOOHBIA.
4. Tlnatpopma Zoom /s IPOBEACHUS OHJIAH-3aHATHI U BUACO-KOHPEPEHINH. [ DIEKTPOHHBIN
pecypc]. Pexxum nocrtyma: https://zoom.us/.
5. DOnextpoHHas uHPOpPMalMOHHO-OOpa3zoBarenbHas cpena Ha maatdhopme 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 oOLleHKa pe3yapTaTOB OCBOECHMSI 0011€00pa30BaTENbHOIO IpPEAMETa
pacKpbIBalOTCA Yepe3 AUCUUILTHHAPHBIE Pe3yabTaThl, HalpaBieHHbIE Ha (OPMUPOBAHUE OOIINX
KOMITETEHIIMI IO pa3/ielaM ¥ TeMaM COJIepKaHusl yueOHOTro MaTrepuania.

[Ipomexyrounas artectanus 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;

- 3amaud Ha COCTaBIICHUC
XUMUYECKUX HOPMYIT;

- 3a7aHus HA KCIIOJIb30BaHUS
XAMUYECKOH CHUMBOJUKUA MU
Ha3BaHUM COCAMHCHUM IIO
HOMEHKJIaType
MEXIyHApOIHOTO como3a
TEOPETHYCCKOW M TIPUKJIIATHOM
XAMHUHA 51 TPUBUATBHBIX
Ha3BaHM IS COCTaBJIEHUS
XUMHYECKUX POPMYIT;

- 3aciaymmBaHuEe COOOIICHUIA
M OIICHKA UX IOJTOTOBKH;

- PesynpTaT  BBINONTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITCIIBHBIX PabOT;

- Pesynprar  BBINOTHEHUS
MPAKTUYECKON paboTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aaHud,

- 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;

- 3a7aHusa Ha MCIIOJIL30BaHUS
XUMHYECKOH CHMBOJHKH H
Ha3BaHWM COEAWHCHWUM  TIO
HOMEHKJIaType
MEKTYHapOAHOTO cor03a
TEOPETUYECKON U MPUKIIATHON
XUMHU it TPUBHAITLHBIX
Ha3BaHWH 11 COCTaBJICHUS
XUMUYECKHX (HOpMYIT;

- Pe3ynprarT  BBINOIHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENILHBIX PaboT

- Pesynprar  BBIMOTHEHUS
MPAKTUYECKON pabOTHI;
-IIpakTHKO-OpUEHTUPOBAHHEIE
3aJIaHus;

- 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 JJI  COCTaBJICHUS
XUMHUYECKUX POpMYI;

- PesynpraT  BBINOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpTaT  BBINONTHEHUS
MPAaKTUYECKON pabOThI;

- PesynpTaT  BBINONTHEHUS
nabopaTopHOM paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIC
3a/1aHus;

- ITon6op, a”HaJIn3 u
npeoOpa3oBaHue yaeOHOU
uHpopmauu

OK.07

MK 2.1

P7: Tema 7.1

-IIpakTHKO-OpUCHTHPOBAHHbBIC
3aJIaHuUS;

- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yueOHOU
nH(popMaluy,




S HEPEYEHbB UCIIOJIB3YEMbBIX METOJOB OB YYEHUSA

5.1 TlaccuBHBIE: OMpOC, PENPOAYKTHBHBIC YIPAXHEHUS IO 3aKPEIUICHHI0O U OTpaboTKe

M3y4EHHOI0 Marepualia
5.2 AKTHBHBIE W WHTEPAKTHUBHBIC: JBpPUCTHUYECKHE Oecelpl, IUCKYCCUHU, KPYIJBIA CTOM,
IIpe3eHTalusl, BAKTOPUHA, KBECT.



