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

1.1 Ob6aacTh npuMeHeHHUs1 padoyeii MPporpaMmbl

Oo6meoOpazoBatenbHblii  yueOHbI mpenmer OVIL12 Xumumst siBisiercss 00s3aTeNbHON YacThIO
001eo0pazoBaTebHOTO IMKIAa 00pa3oBaTebHOW TporpamMmbl B cootBeTcTBUH ¢ DPI'OC CIIO mo
cneuuanbHocty 23.02.01 Opranu3zanus nepeBo30K U yIpaBiIeHUE HAa TpaHCcopTe (110 BUaaM) (YTBEpKIEH
npukazoM MunnpocsenieHuss Poccum ot 20.03.2024 Nel76). Pabouas mnporpamma OVIL12 Xumus
paspaborana B coorBercTBUM ¢ ®I'OC COO (B neicTBYyIOImIEW peJakiUH) U C YYETOM MPUMEpPHOU
paboueii mporpamMmbl  001€00pPA30BATENBLHON AUCHUIUIMHBL «XUMHUS» i1 NPOPECcCHOHANbHBIX
obpazoBatenbHbIX oprannzanuii MPTIO (yrBepxnena mporokoiaoM Ne6/2025 ot «18» anpens 2025 1.).

[Tpu peanuzanuu pabodeld mporpaMmbl MOTYT HCHOJB30BATHCS pPa3NUYHbIE 00pa3oBaTeIbHbBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE, IEKTPOHHOE O0yUEHHE.

Pabouass mporpamma yuebnoro mnpeamera OVYIL12 Xumus MokeT OBITH HCIIONb30BaHA B
npoeCCHOHATBPHON MOJATrOTOBKE, MEPENOArOTOBKE M TOBBIIICHUM KBATU(PHUKAIMH PadOYMX TI0
npodeccusam:

15894 OnepaTop nmocTa HEHTpATU3AIHH;

18401 Curnanucr;

17244 Tlpuemocnatuuk rpysa u 06araxa,

25337 Omnepatop 1o 00paboTKe NEePEeBO30UYHBIX JOKYMEHTOB;

18726 CocraBuTenb II0E310B;

16033 OnepaTop COPTUPOBOYHOU FOPKH;

25354 OmnepaTop npu ASKYPHOM I10 CTAHIIUH.

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

B yueOnpix mmanax OIIOII-IIIICC3 yue6Hbiit npeamer OVYIL.0S I'eorpadus BXoauT B cocTaB
o0IMX y4yeOHBIX TUCHUIUIMH (TMpeAMETOB), (POPMHpPYEMBIX M3 00S3aTENbHBIX MPEIMETHBIX oOsacTeit
@I'OC cpennero obmero odpasosanus, ans cnenuaigbHocteid 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 NPO(eCcCHOHATIbHON 00pa30BaTeIbHON MPOrpaMMBbl
cneuuanbHocTh 23.02.01 Opranusanus nepeBo30K 1 yIpaBlieHHue Ha TpaHCcopTe (110 BUIaM).

Tpynoemkocts yaebHOro npeamera OVYI1.12 Xumus Ha 6a30BOM YpOBHE COCTaBIISIET 72 Yaca, U3 KOTOPBIX
64 yaca — 0az0BbII MOAyah (6 pa3menoB) W 8 4YacoB — MPHKIATHONM MoAyhb (1 paszzgen), BKIFOYAROIIHIA
MPAKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHON Mpo(eccCuu UK CHeHaIbHOCTH.

[TpuknagHOit MoOmynb BKIrOUaeT oauH pazmen. Pasmen 7 «Xumust B OBITY W TIPOU3BOACTBEHHOM
JeITeIbHOCTH YeNIOBEKa» pealln3yeTcs Uil YKPYIMHEHHBIX Ipymn crermansHoctet / npodeccuii: 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:

DOpMUPOBAHME Y CTYACHTOB IMPEACTABICHUS O XHMHUYECKOM COCTABJSIIOLICH €CTECTBEHHOHAYYHOMU
KapTUHBl MHpa KAaK OCHOBBI TNPUHSITUS PpEIICHUA B >KW3HEHHBIX M TMPOU3BOJCTBEHHBIX CHUTYalHsX,
OTBETCTBEHHOI'O IIOBE/ICHUS B IIPUPOAHOU CPELIE.

3agaum npemera:

1) cdopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHSI XMMHUYECKUX TMPOIIECCOB U SIBIICHUI B



OKpYXKaloIlleH Ccpene, LEINOCTHOM Hay4yHOM KapTHMHBI MHpa, B3aUMOCBA3M U B3aMMO3aBUCHMOCTHU
€CTECTBEHHBIX HAYK;

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

3) chopMupoBaTh HAaBBIKM IPOBEIACHHUS MPOCTCHIIMX XHUMHYECKUX AKCICPHUMEHTAIBHBIX
UCCIIE/IOBAaHUN C COOJIIOZICHWEM TMpaBUil 0Oe30IacHOro OOpalleHus C BelIeCTBaMU U JIaOOpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUThL YMEHHS HCIOJB30BaTh HHMOPMALMIO XHMHYECKOIO XapakTepa U3 pPasIMYHbIX
HUCTOYHUKOB;

5) cdopmupoBaTh yMEHHsS TPOTHO3UPOBATH IOCICACTBHS CBOCH JEATEIBHOCTH M XUMHYECKUX
IIPUPOHBIX, OBITOBBIX U ITPOU3BOICTBEHHBIX IIPOLIECCOB;

6) cdopmupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTIDKCHHUI XUMHUYECKONH HAYKH M TEXHOJOIMH IS
Pa3BHUTHS COLMAILHON U IPOM3BOJICTBEHHOM cep.

1.3.2 B pe3yabTare 0CBOCHUS Y4eOHOT0 NpeaMeTa 00y4aromUiCs 10/2KeH

yMeThb:

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

- OIIPEJIENATh: BAJIGHTHOCTb U CTENIEHb OKUCJIEHUS XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOU CBSI3U
B COCIMHEHHUSX, 3aps] HOHA, XapakTep Cpeabl B BOAHBIX PAcCTBOPAX HEOPraHUYECKUX COEIUHEHUM,
OKHUCJIUTEIb U BOCCTAHOBUTEJb, IPHUHAJUIEKHOCTh BEIIECTB K pa3IMYHBIM KJlaccaM OpraHU4ecKuX
COCITMHEHHI;

- XapaKTepU30BaTh: JIEMEHTbl MaJIbIX IEPUOAOB IO UX NoJioKeHUto B llepuoanueckoil cucreme
JN.M. MenneneeBa; oOmuMe XUMHUYECKHE CBOMCTBA META/NIOB, HEMETAIJIOB, OCHOBHBIX KJIacCcOB
HEOPraHWYECKUX M OpPraHMYECKUX COEAMHEHUN; CTPOEHHWE M XMMHUYECKHE CBOWMCTBA H3YYEHHBIX
OpraHUYECKUX COETUHECHMIA;

- 0OBACHATH: 3aBHUCHUMOCTh CBOWCTB BEIIECTB OT HUX COCTaBa U CTPOEHUS; MPUPOLY XMMHUECKOMN
CBSI3U (MOHHOM, KOBQJIEHTHOH, METAJUIMYECKOH), 3aBUCHMMOCTb CKOPOCTH XHUMHYECKOM peakuuu Hu
MOJIOXKEHUS XMMHUYECKOI0 PABHOBECHUS OT Pa3IMUHbIX (DaKTOPOB;

- BBINOJHATh XMUMHUYECKUH DKCHEPUMEHT IO DPACIIO3HABAHUIO BAKHEHIIMX HEOPraHMYECKUX U
OpPraHUYECKUX BEILECTB;

- MIPOBOAUTH CAMOCTOSTEJIbHBIA MOMCK XUMHUECKOW MH(OpPMAIMK C UCHOIb30BAHUEM PA3THMUHBIX
HMCTOYHUKOB (HAay4yHO-TIONYJSPHBIX HW3/JaHUN, KOMIIBIOTEPHBIX 0a3 HaHHBIX, pecypcoB IHTepHeTa);
MCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOIUHU AJIs1 00pabOTKH U Mepelaud XUMUYECKOH nHpopManuu u ee
MIPE/ICTaBICHMS] B Pa3IMYHbIX (pOpMax; NCIOIB30BaTh NPUOOPETEHHBIEC 3HAHUS U YMEHUS B MPAKTUUYECKON
JeSITeNbHOCTH M TOBCEJHEBHOM JXKU3HHU JUIA: - OOBSCHEHUS XMUMMYECKHX SIBICHHUH, MPOUCXOISAIUX B
npuposae, ObITY M Ha TPOMU3BOJACTBE; - ONPEICNIEHUS BO3MOKHOCTH NPOTEKAaHUS XUMHUYECKHX
IIPEBPALCHNUN B PA3JIMYHBIX YCIOBHUAX U OLIEHKH UX IOCJIEICTBUI;

- 3KOJIOTMYECKHU TPAaMOTHOTO MOBEICHUS B OKPYXKAIOILEH CpeE;

- OLECHKU BIMSHHUS XHMUYECKOTO 3arpsi3HEHUs OKpYXKarolleW cpelbl Ha OpraHu3M 4YelOBEKa U
JpyTye KUBbIe OpraHU3MBI;

- Oes3omacHOro oOpalieHuss ¢ TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, JaOOpaTOPHBIM
o0opyI0BaHUEM;

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

- KPUTHYECKON OIIEHKM JOCTOBEPHOCTH XMMHUYECKOM HHGOpMaluu, MOCTyMalolied M3 pasHbIX
HUCTOYHUKOB;

- IOHUMATh B3aUMOCBSI3b YUEOHOW NUCIMIUIMHBI ¢ 0COOEHHOCTSIMH npodeccuu mpodhecCHOHATHHOM
NS TeTbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 110 JAaHHON Y4eOHOM THUCIUIUTUHE.

3HATh:

- BAOKHEHIIME XUMHYECKHE IIOHATHS: BEIECTBO, XUMHYECKMM 3JIEMEHT, aTOM, MOJEKYyJa,
OTHOCHUTEJIbHBIE AaTOMHAasi W MOJIEKYJSIpHash MaccChl, MOH, AJUIOTPOIHs, M30TONbI, XUMUYECKAsl CBA3b,
3JIEKTPOOTPHUILIATEIBHOCTh, BAJIGHTHOCTD, CTETIEHb OKUCIICHHSI, MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00beM,
BEILIECTBA MOJIEKYJIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PaCTBOPBI, SJIEKTPOJUT W HEDIEKTPOJIUT,
ANEKTPOJINTUYECKAsT JUCCOLMAIUS, OKHCINUTENb M BOCCTAHOBUTENb, OKHUCIEHHUE M BOCCTAHOBJICHHE,



TEIIOBOH 3(PQEeKT peaknuu, CKOPOCTh XHUMHUYECKOM peakIiH, KaTaliu3, XHMHUYECKOe paBHOBECHE,

YTIEpOAHBIN CKeneT, (yHKIMOHANbHAS TPYIINa, H30MepHsl, TOMOJIOTHUS;

- OCHOBHBIC 3aKOHBI XMMUU: COXPAHCHHUA MACChI BCIICCTB, ITIOCTOSAHCTBA COCTAaBa, HepI/IOI[I/I‘-IeCKI/Iﬁ

3aKOH;

- OCHOBHBIE TEOPUM XUMHUHU: XUMUUYECKOU CBS3U, IICKTPOJUTUUYECKON AUCCOLMAIIMHU, CTPOCHUS
OpPTraHUYECKUX COCTMHCHHIM;
- BOKHEHUIIIME BEIIECTBA U MAaTEPHUAJIbl: OCHOBHBIE METAJUIBI M CILIABBI; CEpHAasi, COJIsiHAsA, a30THAs U
YKCYCHasl KHCJIOTBI, IIEJIOYH, aMMHAK, MUHEPAJIbHbIE YAOOpPEHUS, METaH, ATWJICH, alleTUJICH, OCH30I,
ATaHOJ, JKUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KJIeTdyaTKa, 0eIKH, UICKYCCTBCHHBIE M CHHTETUICCKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.

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

OO6ume Ilnannpyemble pe3ybTaThbl 00yUeHUsI
KOMIIETEHIIMH Oﬁmne1 ,Z[ﬂcmm.m/nmpHble2
OK 01. B yacT TPpY10BOr0 BOCIIMTAHMSA: - BIIAJETH CHUCTEMOM
Bri6upats ciocobsr | - FOTOBHOCTh K TpPyAYy, OCO3HAaHWE | XUMHUUYECKHX 3HAHUH, KOTOpas
penieHus 3anaqy IIEHHOCTH MacTepPCTBa, TPYI0JIIO0UE; BKJIFOYAET: OCHOBONOJIArarolIre

npodeccHoHATEHOM
JeSATEIIBHOCTH
IMMPUMCHUTCIILEHO

K pa3jIn4HbIM
KOHTCKCTaM

- TOTOBHOCTh K aKTHBHOM ACATCIIbHOCTHU

TEXHOJIOTHICCKOM Hu COLTMAIIbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTD
WHULIMUPOBATD, TJIAaHUPOBATH u
CaMOCTOSTEILHO BBIIIOJIHATH TaKylo
JIeSITEILHOCTD;

- WHTEPEC K pa3MuHbIM  cdepam

npodecCHOHATBLHOMN 1eATEbHOCTH,
OniageHne yHHBEPCATBHBIMHM Y4eOHBIMH
MO3HABATEJILHBIMH [1eHiCTBUAMU:

MOHATUS (XUMHUYECKHH 3JIEMEHT,

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

JIEKTPOOTPULIATENIBHOCTD,
CTEIIEHb OKHUCIICHUS, XUMUYECKas
CBf3b, MOJIb, MOIISIPHAas Macca,
MOJISIpHBIA  00bEM, YIIIepOHBIHI
cKeJseT, (PYHKIMOHANIbHAS TPYIIIa,

a) 6a30BbIe JOTrHYeCcKHe AeHCTBUS: pajuKai, W30MepHs, H30MEpBbI,
- CaMOCTOSITEeNbHO (POPMYITUPOBATH U | TOMOJIOTUYECKHH PSifl, TOMOJIOTH,
aKTyaJIM3UPOBATh MPOOJIEMY, PaCCMAaTPUBATh | YIIICBOAOPOJBL,  KHCIOPOA- H
€e BCeCTOPOHHE; a30TCco/IepXKallue  COEAUHEHUS,
- YCTaHAaBIMBATH CYIIECTBEHHBIH MPHU3HAK WM | OMOIOrHYECKH AKTUBHBIC
OCHOBAHUS JIISl CpaBHEHUS, KiaccupuKaiyu u | BEIICCTBA (yrneBoasl, KHpBI,
00OOIICHHS; Oenku), MOHOMEp, TOJHMeEp,
- ONpEAeIsATh LENM AeITEIbHOCTH, 3amaBarh | CTPYKTYPHOC 3BCHO,
IapaMeTpbl U KPUTEPUU UX JOCTHKEHMUS, BBICOKOMOJICKYJIAPHEIC
- BBIABJIATH 3aKOHOMEPHOCTH M NPOTHBOpeurs | COCAMHCHHA,  KPUCTAIINICCKAd
B pacCMaTpPHBAEMBbIX SIBICHUSIX; PCIICTKE,  THIBI  XUMHYCCKAX
- BHOCHTh KOPPEKTHBBI B  JIEATEIBHOCTD, | PCAKIHH (OKHCIHTENBEHO-
OLIEHMBATh COOTBETCTBHE PE3YNHTATOB IesamM, | BOCCTAHOBUTEIBHBIC, — 9K30- 1
OLIEHMBATh PUCKU ITOCIIEICTBHH JieaTeabHocTy; | JHAOTCPMUHICCKUC, peaKIum
- pasBUBaTb KpeaTWBHOE MblIUleHWe rpu | AOHHOTO  OOMeHa),  pacTsop,
PELIECHHUH KU3HEHHBIX TPOOJIEM SJICKTPOJIHTRL,  HESJICKTPOJINTEI,
0) 6a30BbIe HCCIEN0BATEILCKHE AeHCTBHS: SJICKTPOMTHICCKAs
- BITATCTH HABBIKAMH yeOHo- | AMCCOIHAI, OKHUCITHTEITh,
HCCIIEIOBATENTLCKOM u npoekTHoif | BOCCTAHOBUTEIID, CKOpPOCTH
NEATENLHOCTH, — HaBblKaMu  paspernenus | XAMUICCKON peakiuy,
XUMHYECKOE paBHOBECHE),

VKa3bIBalOTCs JINYHOCTHBIC W MeTtanpeamerHbie pe3ynbratel u3 GPT'OC COO (B mocnenHeit pemakuuu ot 12.08.2022) B
oTryarojbpHON Gopme, hopMupyembie 00111e00pa30BaTENbHOMN JUCIHUIITMHON
2 JucuunnuHapHble (IpeaMETHbIE) Pe3ynbTaThl YKa3bIBAIOTCA B COOTBETCTBUM € MX NONHBIM nepeduHeM Bo ®I'OC COO (B
nocneanei pexakimu ot 12.08.2022)




po0iiem;
- BBIBJITH IPUYUHHO-CJIEACTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a[a4y, BbIABUTATh TUTIOTE3Y
€e  peIleHHs, HAaXOOUTb AapryMEHThl  JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEPKJICHUH, 3a7aBaTh
rapaMeTpbl U KPUTEPUU PELICHHUS;
- aHAIM3MPOBaTh  IOJMYYEHHbIE B  XOJE
pellieHUsl 3aaudl  Pe3yJIbTaThl, KPUTHUECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
MIPOTrHO3UPOBATh M3MEHEHUE B
HOBBIX YCJIOBHUSX;
- YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO
u MPAKTUIECKYIO obnactu
KU3HENIESITEIIbHOCTH;
- yYMEThb MHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MpeAMETHBIX 00JIaCTeH;
- BBIIBATATh ~ HOBBIE  WJIEW,  Mpeyararh
OPUTHHAITBHBIE ITOIXO0/IbI M PEILICHHS,;
- CIOCOOHOCTh WX WCIOJNB30BaHHUSA B
ITO3HABATEIbHON Y COLIMAIEHOM ITPAKTHKE

TEOPUH | (Teopust
XUMHYECKOTO CTpOCHUS
opranndecknx BemiectB  A.M.
bytneposa, TEeOpHUst
AMEKTPOJIUTHICCKOM
JIUCCOLIMAIINHN,  TEPUOIUICCKUN
3akoH /.M. MenzaeneeBa, 3aKoH
COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYCCKUI  SI3BIK  XHMHHU,
(aKTOJOTMYECKHE  CBEIEHHS O
CBOWCTBAX, COCTABE, IIOJIyYCHUH U
0e301acHOM HCIOJIb30BaHUH
BOKHEHUIITNX HEOPTaHWYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY
U MPAKTUYCCKOW ACSITETbHOCTU
YEJIOBEKa,

- YMETh BBISIBIISITH XapaKTCPHBIC
TIPU3HAKH u B3aMMOCBSI3b
W3yYCHHBIX TIOHSTUH, IPUMCHSITh
COOTBETCTBYIOIINE MTOHATHS TIPH
OTIMICAHHUU CTPOCHUS M CBOHCTB
HEOPTaHUYECKUX ¥ OPTaHUICCKUX
BEIIECTB M WX MPEBpaIlICHU,
BBISIBJISITh B3aHMOCBSI3b
XUMHYECKHX 3HAHWH c
MOHSATUAMH ¥ TIPE/ICTABICHHUSIMU
JIPYITUX  €CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh
HaMEHOBAaHHS
COCIMHEHUN  MEXKIYHApPOIAHOTO
COor03a TEOPETUYECKON 5
TIPUKJIaTHOM XUMHN u
TpUBHAIILHBIE Ha3BaHUA
BOXHEUIIIMX BEIIECTB (ITHIIEH,
alieTWICH, TJIMIEpUH, (eHo,
(dhopManbaeruI, YKCyCHast
KHUCJIOTA, TJIMIMH, YrapHBIA Ta3,
YTIIEKHUCITBII ras, aMMHAK,
raiieHas HM3BECTh, HEralleHas
U3BECTh, IIUTHEBAs coga H
JpPYrux), COCTaBIISATH (HOPMYJIbI
HEOPTaHUYECKHX ¥ OPTaHUICCKUX
BEIIECTB, YPABHEHUS XMMUICCKUX
peakiuii, OOBSICHATh WX CMBICI;

3aKOHbI

HCIIOJb30BaTh
XUMHUYCCKHUX

MTOJITBEPKIATh XapaKTepHbIE
XUMHUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOIUMHU
JKCIICPUMEHTAMU M 3allUCAMU
YPaBHEHUHU XUMHUYECKUX
peaKuuii;

- yMeTb yCTaHaBJIUBATh
IIPUHAJICKHOCTh H3YYEHHBIX




HCOPraHNU4CCKHUX u

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

peakiuu;

- c(popMHpOBaATH MPEACTABICHUS:
0 XMMMYECKOM COCTaBJISAIOLIEH
€CTECTBEHHOHAy4YHOM 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

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

XUMHUYECKUM  (opMmylnaM |
YPaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HCIOJIb30BAHHUEM
bu3neckux BEJINYHH,
XapaKTEPU3YIOIMX  BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
MaccChl, o0BeMa
(HOpMasnbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
HCIIOJIb30BaTh CUCTEMHBIE
XUMHYECKHE 3HaHUS IS
MIPUHATHS pelieHnit 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 MIOUCKa, | Pa3BUTHs HayKH U OOLIECTBEHHON NMPAKTUKHU, | OPFAaHUYECKUX  BEIECTB  IpHU
aHaIM3a M | OCHOBaHHOI'O Ha JAAJIOre KyJbTYp, | HarpeBaHUH, IOJyYEHUE STHUIIEHA
UHTEPIIpETALMU CIIOCOOCTBYIOILIETO OCO3HAHMIO CBOETO MECTa B | U H3y4YEHME €ro  CBOMCTB,
nHbOpMaIH u | TOJUKYJIBTYPHOM MHUPE; KaueCTBEHHBbIE  PEaKUMM  Ha
MH(POPMALHOHHBIC - COBEPIIEHCTBOBAHUE A3BIKOBOU U | aIbAETU/BI, Kpaxmall, YKCYCHYIO
TEeXHOJIOTHH Julsi | YMTATENBCKOM  KyNbTYphl — KaK  CPEICTBA | KUCJIOTY; JIHATypauus OelkoB
BBLIMONHEHHS  3ajay | B3AUMOJICHCTBHS MEXIY JIIOJbMU U MO3HAHMS | DM HArpeBaHWM,  LBETHBIC

MUDa, peakiuu  OeNKOB;  TPOBOAMTH




npodeccuoHanbHOM | - OCO3HAHHME LIEHHOCTH HAYYHOM JAEATENbHOCTH, | peaKlMM  HMOHHOTO  OOMeHa,
NESITEIbHOCTH. TOTOBHOCTh  OCYILECTBJIATh IMPOEKTHYKD U | ONPEAENsATh  Cpely  BOAHBIX
HCCIIE/IOBATEIILCKYIO JIESITEIIBHOCT | PACTBOPOB, KAa4eCTBEHHbBIE
VH/IMBU1YaJIbHO U B TPYIIIE; peakuuu Ha cynbdar-, KapOooHaT-
OgiaieHne yHUBeEPCAIbHBIMH Y4eOHBIMH U XJOPHUI-AHUOHBI, Ha KaTUOH
MO3HABATE/IbHBIMH ACCTBUSIMM: aMMOHUS; pelaTh
B) padora ¢ uHgopmanuei: AKCIIEPUMEHTAIILHBIC 337a4ud 10
- BIIQJICTh HABBIKAMH TOJIy4eHUsT WHPOPMALIMHM | TeMaM "Mertamnsr" u
u3 HMCTOYHHUKOB Ppa3HbIX TUmoB, | "Hemeramwisl'") B COOTBETCTBUH C
CaMOCTOSITEIIBHO OCYIIECTBIISATh MIOMCK, aHAJIU3, | PaBHJIAMHU TEXHUKH
CHCTEMATU3ALIHIO u UHTEPIIPETaluio | 0€30MacHOCTH MPU OOpalIeHUU C
uHpopmaImn pas3JIuHbIX BUJIOB U | BEIIECTBAMU M JIaOOpaTOPHBIM
¢bopm npencTaBieHUS; 000py/IOBaHMEM;  IIPENICTABIIATH
- CO37[aBaTh TEKCThI B Pa3MYHBIX (OpMarax C | pe3ysbTaThl XUMUYECKOTO
y4eToM Ha3HaYeHHsT MH(OpPMAIMU M IEJEeBOW | AKCIIEpUMEHTa B (GopMe 3arucu
ayJIMTOPUH, BBHIOWpAs ONTUMATGHYIO (OpPMY | YpaBHEHUH  COOTBETCTBYIOIIUX
NIPE/ICTABIICHUS U BU3YyaIU3aluH; peakmmii U opMyaupoBaTh
- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb | BBIBOABI ~ Ha  OCHOBE  ITHUX
uH(OpPMAILINK, €€ COOTBETCTBHE IPABOBBIM H | PE3YJBTATOB;
MOPaJIbHO-ITUYECKUM HOPMaM; - yMETb aHAIU3UPOBATH
- HCMOJIb30BaTh CPE/ICTBA MH(OPMAIIMOHHBIX U | XUMHUYECKYIO nH(pOpMaIIHIO,
KOMMYHHUKAITMOHHBIX TEXHOJOTHI B PEIICHUU | MOTy4aeMYIO u3 pa3HbIX
KOTHUTHBHBIX, KOMMYHUKAaTUBHbIX U | HCTOYHUKOB (CPEACTB MAacCOBOM
OpraHM3allMOHHBIX 3a/lad ¢ coOirofeHueM | uHpopmaimu, cetb MHTepHEeT u
TpeOoBaHu 3PrOHOMUKH, TEXHUKU | APYyTUe);
0e30MacHOCTH, TUTHEHBI, | - BIIAJIETh OCHOBHBIMH METOJAMU
pecypcocOepexeHuns, IIPABOBBIX Y | HAyYHOTO TIO3HAHMS BEILIECTB U
ATUYECKUX HOPM, HOPM HMH(POPMAIIMOHHOHN | XUMHYECKUX SIBIICHUI
0C30IMacCHOCTH; (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
bu3nyeckux BEJINYUH,
XapaKTepU3YIOIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, oObema (HOpMajbHbIE
yCIIOBUSI) Ta3oB, KOJUYECTBA
BEIIECTBA, UCIIOJIb30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS
Il TIPUHATHAS ~ PEIICHUHd B
KOHKPETHBIX YKU3HEHHBIX
CUTYyaLMSIX, CBSI3aHHBIX c
BEIIECTBAMH U UX MPHUMEHECHHEM
OK 04. - TOTOBHOCTh K CaMOpa3BUTHUIO, | -  YMETh  IUIAHUPOBaTb M
DddexTuBHO CaMOCTOSITETIBHOCTH ¥ CaMOOIIPEEIICHUIO; BBITOJIHATH XUMHAYECKUN
B3aUMOJICHCTBOBATh | - OBJIaJICHHE HaBBIKAMHU y4eOHO- | DKCIIEPUMEHT (mpeBpartleHus
u paborath B | HCCIENOBATEILCKOM, MPOEKTHOM M COLMAIBHOM | OpraHM4ecKMX  BEIIECTB  IIPU
KOJJICKTUBE " | ACATCIIbHOCTH, HarpeBaHuH, IOJTYYCHUE STHIICHA
KOMaH/JIE. Ogaajenne YHUBEPCAJILHBIMH | i  K3y4YEHHE €ro  CBOMCTB,
KOMMYHUKATUBHBIMU 1€UCTBUAMMU: KauyeCTBEHHbIC peakuuu Ha

0) coBMeCTHAsI J1eSITeJIbHOCTD:
- IIOHUMATb M MCIOJIB30BAThH IMPCUMYIICCTBA

IBJCTUIBI, KpaxMal, YKCYCHYIO




KOMaH/THOW ¥ MHIUBUIYAIbHOU PaOOTHI,

- TPUHUMATb LIETM COBMECTHOM JIESITEIbHOCTH,
OpraHU30BbIBATh M KOOPAWHHPOBATH JICHCTBUS
Mo ee JOCTHKEHHMIO: COCTaBJISATh IUJIaH
JNEUCTBUM, paclpeaensiTh pojid C Y4eTOM
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,
MIPOSIBIISITH TBOPUYECTBO U BOOOpaKeHHE, OBITh
WHUIMATUBHBIM

Osaagenne YHHUBepPCAJIbLHbIMHA
peryJIssTUBHBIMH JeliCTBUAMU:

r) IpUHATHE ce0sl M APYTrUX JI0dei:

- 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 TIpH OOpAIICHUH C
BCIICCTBAMH U JIAOOPATOPHBIM

000py/IOBaHUEM;  TIPEICTABIISITH
pE3yJbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMme 3amucu
YPaBHEHUI  COOTBETCTBYIOIIMX
peakuuii U QOpMyIHpPOBaATH
BBIBOJAbl HAa  OCHOBE  3THX
pE3yJIBbTaTOB

OK 07. B o00s1acTH 3K0J10THY€CKOTr0 BOCIIMTAHUS - chopMHpOBATH MPEICTABICHUS:
CopnelicTBOBaTh - copMHPOBaHHOCTH HKOJIOTUYECKOM | O XUMHMYECKOM COCTaBIAOLLEH
COXPAHEHHUIO KYJIbTYpbl, TOHUMAHUE BIMSIHUS COLMAIBHO- | €CTECTBEHHOHAYYHOU KAapTHUHBI
OKpYJKaroliei cpeibl, | JKOHOMHYECKUX TIPOLIECCOB Ha  COCTOSHME | MUPA, POJH XHMHH B IO3HAHUHU
pecypcocOepeKeHuio, | MPUPOIHOM M COLMAIBHON CPEJibl, OCO3HAHUE | SBICHUM MIPUPOJIBI, B
NPUMEHATh  3HAHMS | VIOOAIBHOTO  XapakTepa  SKOJOTMYECKUX | GOPMUPOBAHMM MBIIUIEHAS U
00 N3MEHEHUU HpO6HeM; KYJIbTYPbI JIMYHOCTH, cC
KIMMATa, TPHHIHIGL | - [UIAHKPOBAHKME M OCYIIECTBICHNE ICHCTBUMA B | QYHKIMOHAIBHOH TPaMOTHOCTH,
GepEKITHBOTrO OKpYXKaloIllel Cpejic Ha OCHOBE 3HAHUS IIeNiel | HEOOXOMMMON Al pelleHHs
TIPOU3BOJICTBA, YCTOWYHMBOTO pa3BUTHSA YEJIOBEUECTBA; | MPAKTUYECKUX 3aauu
> PeKTHBHO AKTHBHOE HENpHATHE JCUCTBHIA, TIPUHOCSIIMX | SKOJIOTMYECKH  OOOCHOBAaHHOI'O
NeiicTBOBATE B | BPEI OKPYXAKOILEH CpeNe; OTHOLICHHS K CBOEMY 3J10POBBIO
Ype3BbIYANHHBIX - yMEHHE MIPOTHO3UPOBATH | U IPUPOIAHON CpeAE;
CHTYAIHSIX. HeOIaronpusiTHbIE IKOJIOTMIECKUE | - yMEThb COONoAaTh MpaBuia
MTOCTIE/ICTBUS MPEANMPUHIMACMBIX | SKOJIOTHYECKU I1eJIECO00Pa3HOro
JNENUCTBHN, MPEAOTBPAILATh UX; MOBEJICHUSI B OBITY U TPYIOBOU
- paCIIUpEeHHe  OIbITa JIESITEIbHOCTH | AEATEIIBHOCTH B HEJsX
9KOJIOTMYECKON HAIIPABIEHHOCTH; COXPaHEHHsI CBOETrO 3/I0pOBbsSI U
- OBJIQ/ICHUE HaBBIKAMU Y4eOHO- | OKpY)KaroIIeil MPUPOIHON CpelIbl;
HCCIIEIOBATENBCKOM, MPOEKTHON U COLMAIBHOM | yuMTHIBATH OITaCHOCTb
ACATCIIBHOCTH, BO3JICHCTBUS Ha JKUBBIC
OpraHu3Mbl OIPEIENIEHHBIX
BEILIECTB, TIOHUMasI CMBICII
MOKAa3aTesst IIPEAEIbHON
JIOTTYCTUMOW KOHIIEHTPALuu
IIK 2.1.| - yMeHue OmpenensiTb KOHCTPYKTUBHBIE | - COPMUPOBATH MPEACTABICHUS:
O06ecrieunBaTh OCOOCHHOCTH Y3JIOB W JIeTaJIel IOABIIKHOTO | O CBOMCTBaX METAJIOB, CIUIaBaXx,
BBITIIOJIHEHUE COCTaBa; BU/IaX  KOPpO3WH,  0OJacTH
YCIIOBHUI 10 | - TOHMMAHHWE CHCTEMbl  TEXHUYECKOIO | MPUMEHEHUS] HEMETAUINYECKUX U




OpraHu3aIu
JBYKCHUS
TpaHcHopTa

00CITY)KHBaHHS
cocTaBa

u

peMoHTa

IIOJABHKHOI'O

KOMIIO3UIIMOHHBIX MaTCpUajioB,
BHJAX M CBOMCTBax TOINJIMBA,

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

MapKHPOBKE U MEPEBO3KE 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
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 TemaTH4ecKuii IJIAH U cOJlePKaHUeE Y4eOHOT0 MpeMeTa

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 KoH(purypaius aroma. Knaccupukaius XUMHYSCKHX 3JEMEHTOB (S-, p-, -
3J7IeMeHThI). BajeHTHbIe 371eKTpoHbl. BaneHTHOCTh. DNeKTpoHHAs MPUpOoJa XUMHUECKOM CBSI3H.
DNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAS, METAJUINYECKas,
BOJIOPOJTHAS ) M1 CIIOCOOBI €€ 00pa30BaHMSL.

Ileprommueckas cucrema xumuueckux sneMeHToB J[JM. MengeneeBa. PU3HMUECKHIA CMBICI
[lepuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
AIIEMEHTOB, OOpa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBHU C TOJOKEHUEM
XUMHYECKOro 31eMeHTa B [leprommyeckoil cucreMe. MUpPOBO33pEHUECKOE M HAYYHOE 3HAUYEHHE
[lepunommueckoro 3akoHa .M. Menneneesa. [Iporroser .M. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKHX HJIEMEHTOB

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 IpakTnuyeckoe 3anaTue Nel Pemenue pacueTHbIXx 3agau 1o teme: "OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI M PACUEeThI [0 YPABHEHUSIM XUMUYECKUX peakiuil”

OK 01 OK 02
K 2.1




2

4

1.1.3 IlpakTuyeckoe 3aHsATHe Ne2 PemieHue 5SKCIEPUMEHTAIBHBIX 334ad 10 TEMeE:
Ilepuoanueckas cucrema xuMmuueckux anementoB .M. MenaeneeBa. CTpoeHue aTroma

OK 01 OK 02
IIK 2.1

1.1.4 IlpakTudeckoe 3ansaTHe Ne3 PemieHne sKCIIEpUMEHTAIBHBIX 3a/1ad MO TeMe: THUITbl
XUMHYECKUX CBS3€M. TUIBI KPUCTAIIIMYECKUX PELIETOK

OK 01 OK 02

Paznen 2. Xumunuyeckue peakuuu

10/2

Tema 2.1 Tumel XUMHYECKHUX
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 3aHsaTHe Ned PerieHue SKCHEpUMEHTANbHBIX 3ajad 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 "lMccrnemoBaHue CBOWCTB 3JEKTPOJIMTOB.
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 Ne5  PemieHme  NpakTHKO—OPHEHTHUPOBAHHBIX
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe: UncThle BelecTBa U cMecH. JlucnepcHble CHCTEMBI.

OK 01 OK 04
IIK 2.1

Tema 3.2 Du3uKo-XUMHUYECKUE
CBOMCTBa HEOPTaHUYECKUX BEIIECTB

3.2.1 IIpaktuyeckoe 3aHsaTHe Ne6  PemeHue  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 u 3HaYeHHE OpPraHWYECKOM XMUMHUU B CHCTEME E€CTECTBEHHBIX HayK. XHMHUYECKOE
CTPOCHHE KaK IIOPANOK COEJUHEHUs AaTOMOB MOJIEKYJIE COIJIaCHO HX BaJCHTHOCTH.
IIppuMeHeHHe OpraHMYecKUMX BEIIECTB Ha JKene3HoW jopore. Ilosmoxenuss Tteopuu
XUMHUYECKOTO CTpOeHHs opraHuyeckux coenuHeHuit A.M. BytiepoBa. YriaepoaHsiil ckener
OpPraHMYECKON MOJIEKYJIbI 3aBUCHMOCTh CBOMCTB BEILECTB OT XMMHMUYECKOI'O CTPOEHMS MOJIEKYJI.
M3omepust u wm3omepbl. llonarne o ¢yHkuumoHanbHOM rTpymme. Pamukan.  I[Ipunimms
KJIacCU(UKALMM OPraHW4YeCcKuX COeIUHEHUH. MexayHaponHass HOMEHKJIATypa W HpPUHIIMIIBI
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. CBONCTBA MPUPOIHBIX YIJIEBOAOPOIOB, HAXOXKJICHUE B IIPUPOJIE

Y IPUMEHEHHUE aJIKaHOB.

4.2.2 TIpaktuueckoe 3aHsitue Ne7 PemieHue SKCIEpPUMEHTAIbHBIX 3a4ad 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 IlpakTuyeckoe 3aHsaTHe Ne8 PerieHue >SKCIEpUMEHTAIbHBIX 3a7ad 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,

J00HUTOBBIX  COCYJOB  aKKyMYJIAITOPOB, JeTajJedl M  3allUTHBIX IOKPHITMH  Ha

YKEJIE3HOJOPOKHOM TPAHCIIOPTE

4.2.5 IIpakTnueckoe 3aHsitue Ne9 PemieHne SKCIIEpUMEHTANBHBIX 33/lad IO TEMeE:

"AueTuieH u ero romosaoru" (AJKUHBI)

Coaep:xxanue yueOHOro MaTepuaJia OK 01 OK 04

[TpumeHeHue moiMMepbl Ha OCHOBE ITPOU3BOIHBIX AJIKMHOB B KAUECTBE U30JISLUU 3aLIUTHBIX [IK 2.1

000J104eK KaOeJbHBIX U3AETIHI U IPOBOJOB, BHYTPEHHEH OTAEIKU MAaCCaXUPCKUX BarOHOB U

BaroHOB 3JIeKTpornoe3noB. IIpuMeHeHne aneTuneHa U ero roMoJIOTOB Ha MPEANpUATUAX

KeJIe3HOIOPOKHOI0 TPAHCIOPTA.

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 TlpakTtuyeckoe 3aHsaTHe Nel() PemeHue sSKcrepuMEHTANBHBIX 3aMad 10 TEMe:

"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
JKEJIe3HOJJOPOKHOM X03s1icTBe [IpriMeHeHne 1aBeeBoi KUCIOTHI ISl OYMCTKH METAJIOB OT
p’KaBUWMHBI 1 HAKWIIK, B TOM YHUCJIC 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 MpakTudyeckoe 3ansitue Nell Pemenue sKCIEepUMEHTAIBHBIX 3a7ad 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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NpUMeHsIeEMbIX NPU PEMOHTEe TATOBBIX JABUraTesied. JKupbl Kak MPOIAYKT MUTAHUS H
XUMHUYECKOE CHIphE. 3aMEHa JKUPOB B TEXHHUKE HEMUIIECBBIM ChIpheM. MbIIA BBICHIUX
)KUPHBIX KHCJOT KaK 3aryCTUTeJM B IJIACTUYECKHX CMa3KaX, IpPUMeHseMbIX B
pPa3IMYHbIX MeXaHHW3Max [AJIs CMa3KH MOJIIMIIHUKOB, 3y04YaThIX KOJieC, BHAHTOBBIX U
LeNHbIX Iepeaay, WAPHUPHBIX CoeJUHEHUN U Jip. CHHTETUYECKHE MOIOIIUE 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 JlaGopatopHoe 3ansaTue (padora) Ne4 "Ammnokucinorsl. benku. Pacno3naBanue
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 pecCOBaHHON APEBECUHBI [l BKJIAJBIIIECH MMOAIIUITHUKOB, 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 Pomp xumMuum B 0OECHEYCHMHM SKOJIOTHYECKOH, HSHEPreTHYecKOd | MHIIEBOM 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 KOHLEHTpauuu. YesoBeK B MHUpe BelleCTB U MaTepualoB. XUMUA U
3/l0pOBbe YesIoBeKa

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

Tema 5.1 Ckopocts xummyeckux | S.1.1 TIpakTudeckoe 3ansaTHe Nel2 Pemienue SKCIepUMEHTANBHBIX 3a7ad IO TEMeE: 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 TIpakTuyeckoe 3ansaTHe Nel3 Pemienue sSKCrEepUMEHTATBHBIX 337ad IO TEMeE: 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 wu | 7.1.1 HoBeifmue qocTHXEHUS! XUMUUECKOM HAYKW 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. Tlouck u aHanmu3 wuHGOpMAIMM O TMPUMEHEHHWH XHUMHUYECKHX BEIISCTB H
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TEXHOJOTUH ¢ y4deToM Oyaymied mpodecCHOHATBHON MEATEeNbHOCTH 10 TeMaM: BaKHEUIINe
CTPOMTEIIbHBIE MaTepualibl, KOHCTPYKLIMOHHBIE MaTepHajbl, KpPacku, CTEKJIO, KEepaMUKa,
MaTepuanbl Ui 3JEKTPOHUKH, IPUMEHSEMBIE B JKEIE3HOJOPOKHOM XO3SAMCTBE (Hay4dHas 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 YIVIEBOJOPOAOB, 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

ITporpammel s BuaeokoHdepenrmii: Zoom Cloud Meetings, SIuaekc Texemoct.

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. AHdunorenoa M.B. Xumus: y4eOHUK M TPAKTUKYM JIsi CPEIHErO MPOQPECcCHOHATHHOTO
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.



