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1 OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI YUEBEHOI'O IIPEJIMETA
OVYIlL.12 XUMus

1.1 Ob6aacTh npuMeHeHHUs1 padoyeii MPporpaMmbl

Oo6meobpazoBatenbHblii yueOnbii mpenmer OVYIL12 Xumus sBisercs 00s3aTEIBHON YacThIO
0011e00pa3oBaTeIbHOrO IMKIa 00pa3oBaTebHOM mporpammbl B cooTtBeTcTBUM ¢ PI'OC CIIO mo
cnenuanbHocTy 23.02.09 ABTOMaTHKa U TeJIEMEXaHUKa Ha TPaHCIOPTe (KEJIE3HOA0OPOKHOM TPAHCIIOPTE)
(yrBepxaeH mnpukazom MunnpocBemnieHuss Poccun ot 27.08.2024 Ne608). Pabouass mnporpamma
OVII.12 Xumus paspaborana B coorBerctBuu ¢ ®I'OC COO (B neiicTByIolEH peakiiui) U C y4€TOM
npuMepHoil  pabGouelt  mporpammbl  00Ie00pa30BaTEIbHOW  AMCHUUIUIMHBL — «XUMHUS»  JUIA
npodeccuoHaIbHBIX 00pa3oBarenbHbIX opranmzaiuii MPTIO (yrBepkaena mpotokonom Ne6/2025 ot
«18» ampens 2025 r.).

[Tpu peanuszanuu pabouell mporpaMMbl MOTYT MHCIIOJIB30BAThCS PpazIUYHbIE OOpa3oBaTElbHBIC
TEXHOJIOTUH, B TOM YHCJIE TUCTAHIIMOHHBIE, JIEKTPOHHOE O0yUYEHHE.

Pabouas mporpamma yue6Horo mnpeamera OVIL.12 Xumus MoxxeT OBbITH HUCIOJIB30BaHA B
npodeccHoHabHOM MOATOTOBKE, IMEPEenoAroTOBKE U MOBBIIMICHUU KBalu(uKanuu paboyux IO
poeccusiM.

1.2 MecTto y4edoHoii tucuunauHbl (mpeamera) B crpykrype OIIOII-TIIICC3:

B yuebnpix mnanax OIIOII-TITICC3 yuebnsiit npeamer OVYIL.O5 T'eorpadus Bxoautr B cocTaB
O0mUX Y4eOHBIX AUCHUIUIUH (IPEAMETOB), (POPMHPYEMBIX M3 00S3aTENbHBIX MPEAMETHBIX 00IacTei
®OI'OC cpennero obmero obpaszoBanus, s cneruanbHocteir CIIO. C yuérom mpoduis ocBanBaeMoit
CHEIMaIbHOCTH TaHHBIN YU4eOHBIN MpeaMeT peain3yercs Ha 1 Kypce.

1.3 Mecto yueonoro npeamera B cTpykrype OIOII-TIIICC3:

O6meoOpazoBatenbhblil yueOHbrii npeamer OVIIL12 Xumwus usyuyaercss Ha 0a30BOM ypOBHE B
001eo0pa3oBaTeIbHOM LMKJIE Y4eOHOro IUIaHa OCHOBHOM MpogeccMOHaNbHOM 00pa3oBaTebHOM
nporpaMMmel cniermasibHocTr 23.02.09 ABTOMaTHKa M TeJIeMeXaHWKa Ha TpaHCIopTe (KEeIe3HOT0POKHOM
TpaHCHOPTE).

Tpynoemkocts yuebnoro npenmera OVIIL.12 Xumus Ha 6a30BOM ypoBHE cocTaBisieT 72 ydaca, U3
KOTOpbIX 64 yaca — 0a30BbI MoOIynab (6 pa3nenoB) W 8 4acoB — MpHKIATHON Moayns (1 paszen),
BKJTIOYAOIIUI MMPAKTHKO-OPHEHTUPOBAHHOE CO/IEpKaHNe KOHKPETHOW POEeCCHH HITH CTICIHATbHOCTH.

[TpuknaaHoit Moaynp BKIOYaeT oauH pasfen. Pasmen 7 «Xumus B ObITY M NMPOM3BOACTBEHHON
NeSITEIbHOCTH YEJIOBEKa» pealn3yercs JUisl YKPYIHEHHbIX IpyNn cnennanbHoctel / mpodeccuii: 23.00.00
Ha Marepuase, CBA3aHHOTO C JKOJOTMYECKOM O€30MacHOCThIO M OLEHKOW MOCTEICTBHHM OBITOBON U
MPOU3BOJICTBEHHON JIEATENBHOCTH, 110 OTpacisiM Oyaymed mnpodecCHOHATBHOW —JIeSATebHOCTH
00y4aroIuXxcs.

1.3 IInanupyemMsble pe3yJbTaThbl 0CBOCHHS Yy4eOHOI0 MpeaAMeTa:

1.3.1 Lleab yyeOHOro npeamera:

DopMHUPOBAaHUE y CTYJEHTOB IPEICTABICHNS O XUMUYECKOW COCTABIISIFOIIEH €CTECTBEHHOHAYUYHOU
KapTUHBl MHpa KaK OCHOBBI MPHUHSTHUS pPELIEHUH B XU3HEHHBIX U TPOU3BOACTBEHHBIX CHUTYaIUsX,
OTBETCTBEHHOTO NMOBEJEHUS B IIPUPOIHON cperie.

3agaum npeamera:

1) cdopmupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHST XMMHUYECKUX IMPOIIECCOB U SIBICHUN B
OKpY)KaloIlleH Ccpefie, IEeJOCTHOM HAaydyHOW KapTUHBI MHpa, B3aUMOCBS3M M B3aMMO3aBHCUMOCTHU
€CTECTBEHHBIX HaYK;

2) pa3BUTb YMCHUS COCTaBIATH (HOPMYJbI HEOPraHHMYECKUX W OPraHMYECKUX BEUICCTB, YpaBHEHHS
XUMUYECKHUX PEAKIMiA, OOBSCHATH UX CMBICI, THTEPIPETHPOBATH PE3YIIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,



3) chopmupoBaTh HAaBBIKM IPOBEACHUS MPOCTCUIIMX XUMHUYCCKUX OIKCIICPUMEHTATBHBIX
WCCIICIOBAaHUA C COOJIIOJICHHEM TIpaBWi O€30MmacHOro OOpaleHusl ¢ BEIIeCTBAaMU M J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUThL YMEHHS HCIOJB30BaTh HH()OPMALMIO XHUMHUYECKOIO XapakTepa U3 PasIHyHbIX
HMCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH IOCIACACTBHS CBOCH JEATEILHOCTH M XHUMHYECKUX
MIPUPOIHBIX, OBITOBBIX U ITPOM3BOJICTBEHHBIX MPOIIECCOB,

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

1.3.2 B pe3yabTaTe 0CBOeHHs YU4eOHOI0 NpeaMeTa 00y4aloIMiics 10 IKeH

yMeTh:

- Ha3bIBaTh U3YYEHHBIE BEIIECTBA 10 «TPUBUATBHON WM MEXTyHAPOIHON HOMEHKIIATYPE;

- OIIPENENIATh: BAJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOU CBS3U
B COCIMHEHHUAX, 3apsii MOHA, XapakTep CpeAbl B BOIHBIX PACTBOPAX HEOPTaHUYECKUX COCIMHEHHIA,
OKHUCJIUTEIb U BOCCTAHOBUTEJIb, IPHUHAJUIEKHOCTh BEIIECTB K Pa3IMYHBIM KJlaccaM OpraHU4ecKuX
COCITMHEHHI;

- XapaKTEepU30BaTh: JIEMEHTHl MaJlbIX IEPUOAOB IO UX NoJioKeHUto B llepuoanueckoil cucreme
J.M. MenneneeBa; oOmuMe XUMHUYECKHE CBOMCTBA METANIOB, HEMETAIJIOB, OCHOBHBIX KJIacCcOB
HEOPraHMYECKUX M OpPraHMYECKUX COEAMHEHUN; CTPOEHHE M XHMHUYECKHE CBOWMCTBA H3YYEHHBIX
OpPraHUYECKUX COCAMHEHUN;

- 0OBACHATBH: 3aBUCHUMOCTb CBOWCTB BEIIECTB OT HUX COCTaBa U CTPOEHUS; MPUPOLY XMMHUECKOMN
CBs3M (MOHHOM, KOBAJIEHTHOW, METAJUIMUECKOI), 3aBHCHUMOCTh CKOPOCTH XHMMHUYECKOH peakuud u
MI0JIOKEHUSI XMMHUYECKOI'0 PABHOBECHUS OT Pa3IMYHbIX (DaKTOPOB;

- BBINOJIHATH XMMHUYECKUH HKCHEPUMEHT MO PACIIO3HABAHUIO BAXKHEHIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB;

- TIPOBOJIUTH CaMOCTOSITENbHBIN MOUCK XUMHUYECKON MH(POPMAIUK C MCTOIH30BAHUEM PA3IUYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX WM3JaHWN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTta);
UCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKH U Mepeaud XUMUYECKOW nHpopManuu u ee
MIPE/ICTaBICHUS] B Pa3IMYHBIX (POpMax; NCIOIB30BaTh NPUOOPETEHHBIEC 3HAHUS U YMEHUS B MPAKTUUYECKON
NEeSTeNbHOCTH W TIOBCETHEBHOM XU3HU MAJS: - OOBSCHEHUS XUMUYECKUX SIBJICHHM, MPOUCXOMASIINX B
npuposae, ObITY M Ha TPOMU3BOJACTBE; - ONPEICIIEHUS BO3MOKHOCTH NPOTEKAHUS XUMHUYECKHX
MIPEBPAIICHUI B PA3IMYHBIX YCIOBHUSAX M OLEHKH MX MOCIEICTBHIA;

- 9KOJIOTMYECKH IPaMOTHOIO MTOBE/IEHUS B OKpYXKalollel cpene;

- OLEHKHM BJIUSHUS XMMHUYECKOIO 3arpsA3HEHUs OKPYXKAIOIIEH Cpelbl Ha OpraHu3M 4YeJlOBeKa W
JPYTHUE )KUBBIE OPTaHU3MBI;

- 0Oes3omacHOro oOpalieHus ¢ TOPIOYMMHM UM TOKCHYHBIMH BELIECTBaMH, JaOOpaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 33JaHHOW KOHIIEHTPAIIUU B OBITY M Ha IIPOU3BOJICTBE;

- KPUTHYECKON OIIEHKM IOCTOBEPHOCTH XMMHUYECKOM HHGOpMaluy, MOCTYyMAloIed M3 pasHbIX
HMCTOYHUKOB;

- TIOHUMAaTh B3aUMOCBSI3bh YUEOHOW NUCIMIUIMHBI ¢ 0COOEHHOCTIMH npodeccuu mpodhecCHOHATHHOM
JesITeIbHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHMUS 110 TaHHOW Yy4eOHOUW TUCITUTUIHHE.

3HATh:

- BaXHEUIIME XUMUYECKHE TOHSATHUS: BEIIECTBO, XMMHYECKHUH JJEMEHT, aToOM, MOJIEKYJa,
OTHOCHUTENIbHbIE aTOMHasi W MOJIEKYJISIpHAs MaccChl, MOH, aJUIOTPONMs, M30TOIBI, XUMHYECKasl CBS3b,
ANEKTPOOTPHUIATETLHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIICHHUSI, MOJIb, MOJISIpHASI Macca, MOJISIPHBINA 00BeM,
BEIIECTBA MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUS, PAcTBOPBI, AJIEKTPOIUT U HEDIEKTPOJIUT,
AIEKTPOJUTUYECKAS AUCCOLMAINS, OKUCIUTEIh W BOCCTAHOBHUTEINb, OKHCJICHHE W BOCCTAHOBIICHUE,
TEIUIOBOM 3(PQEKT peakiuH, CKOPOCTh XHMHUYECKOM peakiuu, KaTallu3, XUMHUYECKOe pPaBHOBECHE,
YTIEPOAHBIN CKeNeT, QYHKIMOHABHAS TPYIINa, H30MEpHsi, TOMOJIOTHSI;

- OCHOBHBIE 3aKOHBI XMMHU: COXPAHEHHUSI MAacChl BEUIECTB, MIOCTOSIHCTBA COCTaBa, MEPUOINIECKUI
3aKOH;



- OCHOBHBIC TeOpI/II/I XUMHUUA: XHMH‘-IGCKOﬁ CBA3U, BHGKTpOHHTHqCCKOﬁ Jucconuanuu, CTpOQHI/ISI
OPraHNYEeCKUX COCTUHECHUI;
- BOKHEHUIIIME BEIIECTBA U MAaTEPHUAJIbl: OCHOBHBIE METAJUIBI M CILJIABBI; CEpHAsi, COJIsiHAsA, a30THAs U
YKCYCHasi KHCJIOTBI, IIEJIOYH, aMMHAK, MUHEPAJIbHbIE YAOOpPEHUS, METaH, ATWJICH, alleTUJICH, OCH30,
3TaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KJIeTdyaTKa, 0eIKU, HICKYCCTBCHHBIE M CHHTETUICCKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.

1.3.3 Ilnanupyembie pe3yJbTAaThl OCBOEHHSI Y4eOHOI0 MpeaMeTa:

Ocoboe 3HaueHne yueOHbli npeamer umeet npu popmupoanuu 1 pazsutiun OK u [1K:

OO6ume Ilnannpyemble pe3yabTaThbl 00yUeHUsI

KOMIIETEHIIMH O6mue’ I[l/lcmzlr[.lmﬂapﬂl,le3
OK 01. B 4yacTu TpY10BOI0 BOCIIMTAHMSA: - BJIAJICTh CHUCTEMOM
Bri6upats crioco0Ob1 - FOTOBHOCTb K  TPYAY, OCO3HAHHE | XUMHUYECKUX 3HAHUH,
penieHus 3anaqy IIEHHOCTH MacTepPCTBa, TPYI0IIO0UE; KOTOpast BKJIFOYACT:
npodeccHoHATEHOM - TOTOBHOCTb K aKTUBHOM JCATCIHLHOCTH | OCHOBOIIOJATAIOIIKME ITOHSATHS
JICSITCIbHOCTHU TEXHOJIOTHYECCKOM u COLIMAJIBHON | (XUMHYECKUN DJIEMEHT, aToM,
MIPUMEHUTETEHO HAIPaBJIICHHOCTH, CIIOCOOHOCTh HMHHUIIMUPOBATH, | AIEKTPOHHAS 000JI0YKA aTOMa,
K pa3JIMYHbIM IJITAHUPOBaTh U CaMOCTOSATENIbHO BBIMOJIHSATH | S-, p-, d-amexTpoHHbIC
KOHTEKCTaM TaKyIo JIESITEIIbHOCTD; opouranm aTOMOB, HOH,
- HWHTEpEC K Pa3IMYHBIM chepam | MoekyIa, BaJICHTHOCTb,

po¢eCCUOHAIBHON JIEATEILHOCTH, 3JIEKTPOOTPULIATEIBHOCTD,
OBiageHnne  yYHUBEPCAIbHBIMM  Y4eOHBIMH | CTCIICHb OKHCJICHHS,
MO3HABATEJIbHLIMH JeHCTBUSIMH: XHMHYECKas CBsS3b, MOIJIb,

a) 0a3oBble JIOrHUYecKHe J1eiiCcTBUs:

- CaMOCTOSITENIbHO dopmynupoBaTh u

aKTyallu3UpoBaTh MpoOJieMy, paccMaTpUBATh €e

BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBI MpPU3HAK WU

OCHOBaHHS JJISi CPAaBHEHWS, KIACCU(PHUKAIUKA U

0000IIICHNST;

- OINpEeNeNsTh e JESTeTbHOCTH,

napameTphl U KpUTEPHH UX TOCTHKEHHUS,

- BBIABJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B

paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh  KOPPEKTHBBI B  JICITEILHOCTH,

OILICHMUBATh COOTBETCTBHE PE3YJBTATOB  IICIISIM,

OIICHUBATH PHCKH TIOCTICICTBHI JCSATSIILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE ITPH PEIICHAN

KU3HEHHBIX TIPOOIEM

0) 0azoBbIe HCC/IEI0BATEILCKME IeHCTBYS:

- BIIQJICTh HABBIKAMH YUeOHO-HCCIICIOBATEIILCKON
TIPOCKTHOM JeATeIIEHOCTH, HaBBIKAMHU
pazpernieHus mpooem;

- BBIBISITh TPHYMHHO-CIICICTBEHHBIE CBS3H U

aKTyaJIM3UpOBaTh 3aja4y, BBIIBUTATh THIIOTE3Y €€

3a/1aBaThb

MOJISIpHAsE Macca, MOJISIPHBIN
00bEM, YIJIEPOIHBIA CKEJIET,

(yHKIMOHANTBHAS rpymnma,
pagvKai, U30MepHUs, U30MEpBI,
TOMOJIOTUYECKUI psn,
TOMOJIOTH, YIJIEBOIOPOJIBL,
KHCJIOPOJI- U
a30TcoJepIKaIIHe
COEIMHEHNS, OHOIOTHYECKHA
aKTUBHbIE BElECTBa
(yrneBoabl, KHUpBL, O€NKH),
MOHOMED, HoJuMep,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE
COETMHEHMUS,
KpUCTAJUIMYECKasi  pelleTka,
TUMBl XUMHUYECKHX pPEaKIHii
(OKUCTUTENbHO-
BOCCTaHOBHTENbHBIE, 3K30- U
SHJIOTEPMHUYECKHE,  PEAKIUH

HMOHHOTO OOMeHa), pPacTBOp,
ANIEKTPOJIUTHI, HEITEKTPOIIUTBI,

pelleHns], HaXOIUTh apTYMEHTHI I IoKaszarenberea | OICKTPOITHECCKA
CBOMX YTBEPXKIEHWH, 3a1aBaTh napamerpbl u | AUCCOLMALM,  OKHCINTEID,
KPHTEPHH PeIlIeHHS: BOCCTaHOBHTEIIb, CKOPOCTb
> v
XUMHUECKOH peaKIuy,

2/ Ka3BIBAIOTCS JMMHOCTHBIE 1 MmeranpeaMetHbie pesyabtatel u3 ®I'OC COO (B mocnenueit penakuuu ot 12.08.2022) B
oTryaroibHOU Gopme, hopMupyeMble 00111e00pa30BaTENBHOMN AUCIMIUINHOMN
s JucuurumHapHsie (IpeIMeTHbIE) pe3yNbTaThl YKa3blBAlOTCS B COOTBETCTBUH C MX HONHBIM nepeuyneM Bo ®I'OC COO (B
nocnenei pexakuuu ot 12.08.2022)




- aHAJIM3UPOBAThH TOJYYEHHBIE B XONIE PEIICHUS
3aJaui  pe3yJbTaThl, KPUTUYECKA OIEHUBATh WX
JIOCTOBEPHOCTh, NMPOTHO3MPOBATH HM3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTh 3HAHMsI B ITO3HABATEIILHYIO U
MPAKTUYECKYIO 00JIACTH JKU3HEACATEITbHOCTH;

- YMEThb HMHTEIPUPOBATh 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00J1acTeH;

- BLIIBUATAThH HOBEIE HJIEH, npejyiararb
OPUTMHAJIBHBIE TTOIXObI U PEIICHHUSI;
- CHOCOOHOCTD X HCIOJIL30BAHUS B

[I03HABATEIbHOU U COLMAILHOM ITPAKTUKE

XUMHUYECKOE paBHOBECHE),
TEOPHH M 3aKOHBI (TEOpHs
XHMHYECKOTO CTPOCHUS
oprannveckux BemiectB A.M.
bytnepoga, Teopus
ANEKTPOIUTHICCKOM
JIACCOLIMAIINH,
nepuonuyeckuii  3axkoH JI.HM.
Menpneneena, 3aKOH
COXpaHEHUS MAacchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECCKUI SI3bIK XUMHUH,
(baKTONOTUYECKUE CBEICHUS O

CBOMCTBAX, COCTaBe,
MOJMyYeHUH ¢ OEe30MacHOM
WCIIOJIb30BaHUM  BAKHEUIINX
HEOPTaHUYECKUX "
OpraHWYECKUX BEIIECTB B
ObITy U IIPaKTUYECKON
JeSTeTbHOCTH YETIOBEKa,

- YMETh BBISIBIISITh
XapakTepHble TPHU3HAKH U
B3aUMOCBSI3b M3YYEHHBIX
HOHSATHIH, PUMEHSTH

COOTBETCTBYIOIIME TOHATHUSA
IpU ONUCAHUU CTPOCHHUS U
CBOWCTB

HEOPraHMYECKUX u
OpPraHMYECKUX BELIECTB U UX
NPEBPALLECHUI; BBISIBIISITh
B3aUMOCBSI3b XUMHYECKHX
3HAHUM C TOHATHSMH U
NPEICTaBICHUSIMHI JPyTUX
€CTECTBEHHOHAYYHbBIX
IIPEAMETOB;

- YMETh HCTOJIb30BATh
HaUMEHOBAHUS XMMHYECKHUX
COEIMHEHMI
MEXIYHAPOIHOTO COr03a
TEOPETUYECKON M MPHUKIIATHON
XUMHAN u TpUBHAIBHBIC
Ha3BaHUs BOKHEUIIINX
BEIIECTB (ITWIJICH, AalleTHUJICH,
TJIULIEPHUH, ¢benou,
dhopmanbaeru, YKCyCHast
KHCIIOTA, TJIMLWH, YTapHbII
ras, yrjieKuciblid ra3, aMMHaK,
rameHasi M3BECTh, HeramieHas
W3BECTh, TNMTHEBAsI cola U
JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHUYECKUX u
OpPraHUYECKUX BELLECTB,
ypaBHEHUS XUMHYECKHX
peakiuii,  OOBSACHATH  UX




CMBEICIT; MTOJITBEPKIATh
XapaKTepHBIC XUMHYECKHUE
CBOMCTBa BCIIIECTB
COOTBETCTBYIOITUMU
AKCIIEPUMEHTAaMU U 3aIUCIMHU
ypaBHEHUH XHUMHYECKHX
pEeaKnii;

- yMeTh yCTaHaBIIMBaTh
MIPUHAISKHOCTh  M3YYECHHBIX
HEOPTraHMYECKUX u
OpPraHUYeCKHUX  BEIIECTB K
OTIpeNIeJICHHbIM ~ KJlaccaM |

rpymmnam COCIMHEHUIA,
XapaKTEpPU30BaTh UX COCTaB U
Ba)KHEHIITHIE CBOICTBA;
ONPEIENATh BHUJIBI
XUMHYECKHX CBs3E
(xoBasyIeHTHas, HOHHas,
MeTaJIINn4IecKas,

BOJIOPOHAST), THUIILI

KPUCTAIUIMYECKAX  PEIIETOK
BEILIECTB; KJIACCU(PULIMPOBATH
XUMHYECKUE

peaKIuu;

- chopMUpPOBaTh
IPE/ICTaBICHUS: 0
XMMHYECKOH  COCTaBIISIOILEH
€CTECTBEHHOHAY4YHOU
KapTUHBl MHUpA, POJIH XUMUHU
B MO3HAHUU SIBJICHUN
npupozsl, B (HOpPMUPOBAHUU
MBIIUIEHUSI U KYJIBTYpBI
JUYHOCTH, ee
(YHKIIMOHATIBHON
IpaMOTHOCTH, HE00XOIMMOM
JUIS PEIICHHs TPAaKTHYECKUX
33Ja4 U OKOJIOTUYECKHU
00OCHOBAHHOI'O OTHOILEHUS K
CBOEMY 3JI0POBBIO "
MPUPOIHOM Cpee;

- YMETh TMPOBOJHTH PACUETHI
M0 XUMUYECKUM (popMmyram U

YpaBHEHUSM XUMHUYECKUX
peaKkuuii ¢ MCHOJIb30BaHUEM
(dbuzmgecKkux BEJINYMH,

XapaKTePU3YIOIMX BEIEeCTBa
C KOJMYECTBEHHON CTOPOHBI:
Macchl, o0BeMa
(HOpMalbHBIE YCIIOBUS)
ra3oB, KOJMYECTBA BEILIECTBA;
UCIOJIb30BATh CHCTEMHbIE
XMMUYECKUE  3HAHUSA  JJIs
[IPUHATUSA peLeHuit B
KOHKPETHBIX KHM3HEHHBIX




CUTYyalusIx, CBA3aHHBIX C

BELIECTBAMHU u 150:¢

IPUMEHEHHEM.
OK 02. B 00s1acTH HEHHOCTH HAYYHOT'O TIO3HAHUSA: - yMeThb IUIAaHUPOBaThb U
Hcnons3oBarh - copMHUPOBAHHOCTH MHUPOBO33PEHUS, | BBINOJIHATh XUMHUYECKUN
COBPEMEHHBIE COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO | 9KCHEPHUMEHT  (IIpeBpalleHHs
cpencTBa [IOWCKa, | Pa3BUTHSI HAayKHM M OOILECTBEHHOM MNPaKTHKH, | OPraHMYECKUX BEILECTB IpU
aHam3a 1 | OCHOBaHHOI'O Ha JMAJIOre KYJIBTYD, HarpeBaHuw, MOJTy4eHHE
MHTEpIIpeTaIuK CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MeECTa B | OTHJEHA U U3y4YEHUE €ro
I/IH(bOpMaI_[I/II/I u | HOJIUKYJIBTYPHOM MHUPC, CBOfICTB, Ka4C€CTBCHHBIC
MHMOPMAIOHHBIE - COBEpILEHCTBOBAHUE SI3bIKOBOM M YMTATEIIbCKOW | pEakMM  Ha  allbJCTU/bI,
TeXHOJIOIHH Juis1 | KYJIBTYPBI KaK CPEICTBA B3aUMOJCHCTBHS MEXKJIY | KpaxMall, YKCYCHYIO KUCIIOTY;
BBIMONHEHHS  3ajay | TOAbMH M O3HAHUS MUPA; NeHaTyparus — OeKOB  TpH
npodeccHoHanbHOi |~ OCO3HAHHME NEHHOCTH HAy4HOH JEATEbHOCTH, | HArpeBaHHH, LIBETHbIE
NeSTebHOCTH. TOTOBHOCTh  OCYHIIECTBIISAITh ~ IMPOEKTHYID W | peakuuu OENKOB; MPOBOIUTH
HCCIIE/IOBATEIILCKYIO JeATETIFHOCTh | peaKlIMd HOHHOTO OOMeEHa,

VHJIMBUYaJIbHO U B TPYIIIIE;
OsgJageHne yHMBepCAJIbHBIMM Y4eOHbBIMH
N03HABATEJILHBIMU J1eliCTBUAIMU:

B) padora ¢ uHdopmanueii:

- BJIaJICTh HABBIKAMH IOTyYeHUs MH(OPMAIIUK U3
HCTOYHMKOB  PasHbIX THIIOB, CaMOCTOSTEIBHO
OCYILIECTBJISTh [TOUCK, aHAJIU3, CUCTEMATU3aLII0 U
MHTEpIpeTaluio UHPOPMALMK Pa3IMYHBIX BHUJIOB
u

¢bopM npencTaBieHus;

- CO3/1aBaTh TEKCTHl B Pa3MYHBIX (opmarax ¢
y4eToM Ha3HaueHuss HUH(OpMalMu U IIeIeBOM
ayIUTOpHH, BBIOMpas ONTUMAIBHYIO  (hopMy
NIPEZICTABIICHUS U BU3YyaJIU3alUH;

- OLIEHMBaTh JOCTOBEPHOCTb, JIETUTUMHOCTb
uH(OpMAlLlMK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOPaJIbHO-ITUYECKHM HOPMaM;

- HCMOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M
KOMMYHUKAIIUOHHBIX TEXHOJOTUH B pEIICHUU

KOIrHUTHBHBIX, KOMMYHUKAaTUBHBIX u
OpPTaHU3aIMOHHBIX  337ady ¢  COONIO/IEHUEM
TpeOoBaHUI OPrOHOMMUKHU, TEXHUKU
0€30IacHOCTH, THTHUEHBI, pecypcocOepexeHuts,
ITpaBOBBIX n
TUYECKUX HOpPM, HOPM HH(POPMALMOHHON
0€30ITacCHOCTH;

- BIIQJICTh HABBIKAMU PACIO3HABAHUS W 3AIUTHI
nHpopMaImy, WHPOPMAIMOHHONW — OE30MacHOCTH
JIMYHOCTHU

OTIPENeNIATh CPey BOJHBIX
pacTBOpOB, KaueCTBEHHBIE
peakiyn Ha cynbdar-,
KapOOHaT- ¥ XJIOpUA-aHUOHBI,
Ha KaTMOH aMMOHMs; pCIIaTb

AKCIIEPUMEHTATIbHBIC  3aJ1a4H
nmo TtemMaM "Mertamiel" U
"Hemerasbr") B

COOTBETCTBUH C NpaBUIIAMU
TEXHUKH O€30MacHOCTU TIpU
o0pallleHul C BEIIeCTBaMHU U
71ab0paTOpPHBIM
000pyI0BaHUEM; ITPEJICTABIATH
pe3yabTaThl XUMHYECKOTO
JKCIiepUMeHTa B (opme
3anKcu ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIUil U
(opMyTHpOBaTh BBIBOJBI HA
OCHOBE 3THX PE3YJIbTAaTOB;

- yMeTb aHaJIN3MPOBATh
XUMHYECKYI0  HH(OPMAIIHIO,
MOJy4aeMyl0 W3  pa3HbIX
HCTOYHHUKOB (cpencts
MaccoBoi HMH(pOpPMAaLIUH, CETh
Wutepuer u npyrue);

- BIaJIETh OCHOBHBIMH
METOJIJaM{ Hay4YHOTO MO3HAHUS
BEIIECTB M XUMHMYECKUX
SIBJICHUH (mabmmonieHue,
U3MEPEHNE, HKCIIEPUMEHT,
MOJIETIUPOBAHKE);

- YMETh MPOBOAWTH PACUYETHI
M0 XUMHUYECKUM (hopMynaM U
YpaBHEHUSM XUMHUYECKUX
peaKkuuii C MCIOJIb30BaHUEM
(buznuecKux BEJIMYUH,
XapaKTEPU3YIOLIUX BELLECTBA C
KOJIMYECTBEHHOMN CTOPOHBL:




Macchbl, o0beMa (HOpMaIbHBIE
YCJIOBHSI) Ta30B, KOJHYECTBA

BELICCTBA; HCII0JIb30BaTh
CHUCTEMHBIC XUMHUYECKHE
3HAHUSA JUISt IIPUHATHS
pelleHuii B KOHKPETHBIX
KU3HEHHBIX CUTYyalUsIX,
CBSI3aHHBIX C BELIECTBAMU U UX
IPUMEHEHHUEM
OK 04. - TOTOBHOCTh K CaMOpa3BUTHUIO, | - YMEThb IUIAHUPOBATh W
O¢dexTuBHO CaMOCTOSITETIBHOCTH ¥ CAMOOIIPEEIICHUIO; BBIIIOJIHATH XAUMHUYECKUN
B3aUMOJCICTBOBATD | - OBJIAJICHUE HaBbIKaMU y4€OHO- | SKCIIEpUMEHT  (TIPEBPAILCHHS
U paborath B | MCCIIENOBATENLCKOM, MPOEKTHOW H  COLMAILHOU OpPraHMYeCKMX BEIIECTB IPH
KOJIJIEKTUBE u | ACATCIIBHOCTH, HarpeBaHuy, OJIy4EeHUE
KOMaHJIe. Osaanenue YHMBEPCAIBHBIMHU | yTHjIECHA W U3YYEHHE €TI0
KOMMYHUKATHBHBIMM J1eHCTBUSIMM: CBOWCTB, KadeCTBeHHBIC
0) coBMecTHas1 1eITeIbHOCTD: DEaKUMH ~ HA  aIbJCTHJBL
- TOHMMATh M WCHONB30BATH TMPEUMYIIECTBA | gpaxmal, YKCYCHYIO KHCIIOTY;
KOMAaHJHOM ¥ MH/IMBUAYaAJIbHON pil60TI)I; JeHaTypauus  OCIKOB K
- TIPUHUMATH LM COBMECTHOH JEATENBHOCTH, | yarpeRau, BETHBIC PCAKITAM
OPraHH30BBIBAT M KOOP/MHUPOBATH NCHCTBASA 1O | Genyop; MpOBOAUTH peaKiuM
€e JIOCTH)KEHHIO: COCTABIATL INIaH NEHCTBUH, | youyoro obMeHa,
paclpeIenaTh PO C y4eTOM MHEHUH YHaCTHUKOB | gnenengr, cpely BOJHBIX
00CyXJ1aTh pe3yJIbTaTbl COBMECTHON pabOThI; PACTBOPOB, KAYCCTBEHHLIC
- KOOPIMHUPOBaTh ¥  BBIIOJHATH PaboOTy B peakim Ha cymbar-,
YCIOBUSIX ~ PEATBHOIO, BUPTY&/ILHOTO U | {apGOHAT- W XTOPHJI-AHIOHEL,
KOMOMHHPOBAHHOT'O B3aMMO/IEHCTBHS; .
Ha KaTHOH aMMOHHS; pellaTh
- OCYLIECTBJISITb  ITO3UTHBHOE CTPAaTErN4ecKoe
MIOBEJICHUE B PA3IMYHBIX CUTYyallUsIX, IPOSBIITH BKCHepHMeHTaJ,],BMHHe 3a"z[aq1/1
TBOPYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM },IO TeMau " Crajlipr H
OsnJ1ageHne yHuBepCAIbLHBIMHU PEryJIATHBHBIMH Hemeramusr") i
s A—— COOTBETCTBUM C IpaBUJIaAMU
r) NPpUHATHE ce0 M APYTUX JIOdeH: TCXHHKH Ge30macHOCTH  TIpH
- IPUHUMaTh MOTUBBI M apryMEHTBl JpPYrHX obpamerii C BeIleCTEAMH U
JIIOZIEW TIPY AaHAJIN3E PE3YIIBTATOB JAESTEIIEHOCTH; 11abopaTOpHBEIM
- IPU3HABaTh CBOE IIPAaBO U MPABO JIPYTHX JIOJEH 00OpyNIOBAHHEM; MPEICTABIATS
Ha OIIHOKH; pE3yJIbTaThl XUMHUYECKOTO
- pa3BMBaTh CIOCOOHOCTH MOHMMAaTh wmup ¢ | OKCICpUMCHTa B ‘bOPMf
TIO3MIMH APYTrOTo YeIOBeKa, sanmcu YpaBHCHHH
COOTBETCTBYIOIIMX peakUuuil u
(dopMynmupoBaTh BBIBOABI Ha
OCHOBE ITHX Pe3yJIbTaTOB
OK 07. B o0s1acTH 3K0/10rH4€CKOro BOCIIMTAHMA: - copMupoBaTH
CopelicTBOBaTh - c(hOpPMHUPOBAHHOCTh 3KOJIOTHUECKON KYIBTYpbI, | IPEACTaBICHUS: 0
COXPAHEHHUIO [MOHMMaHHE BIUSHUSA COLMATbHO-3KOHOMHUECKHX | XHMUYECKOM  COCTaBIIAIOLICH
OKpY’KaroIIel cpesl, | MPOLECCOB Ha COCTOSIHUE IPUPOAHOM M COLIMAIBHON | €CTECTBEHHOHAYYHOM
pecypcoc6epe)KeHH}o, Cp€abl, OCO3HaHHC TJI00aJIBHOTO XapakTepa | KapTUHBI MUpa, POJIKM XUMHUH
IIPUMEHATH 3HAHUY | OKOJIOTHYCCKUX np06neM; B IIO3HAHUHN SIBJICHUU
00 W3MEHEHUH | - TUTAaHUPOBAaHWE M OCYIICCTBICHUE ICHUCTBU B | IPUPOJbI, B (OPMUPOBAHUU
KJIAMAaTa, TPUHIUIIBI OKPY)KaIOHIeﬁ Cp€ac Ha OCHOBE 3HAHHA mnenel | MbIILJICHUS n KYJIbTYPBI
6epeKITNBOTO YCTOMYMBOIO pa3BUTHs YEJIOBEUYECTBA; aKTHUBHOE | JIMYHOCTH, ee
IIPOM3BOJICTBA, HETIPUSTAE ~ NIEWCTBUH, TNPUHOCAIIMX  Bpead | QYHKIHMOHAIBHON
s peKTUBHO OKpYKaIOLIE! CPELE; IPaMOTHOCTH, HEOOXOAUMOM

- yMEHHE NpPOTHO3UPOBATh HEOJIArONpHUSTHBIC

I pEHICHUSA MPAKTHYCCKUX




NENCTBOBATH B | 9KOJIOTUYECKUE TMOCJIEACTBUS MPEINPUHUMAEMBIX | 3aJa4n 9KOJIOTUYECKU
YpEe3BbIYANHBIX JNENUCTBUM, MPEAOTBPAILATh UX; 00OCHOBAHHOTO OTHOIIECHUS K
CUTYyaLUsX. - pacimpeHue OIlbITa JIEATEIIbHOCTU | CBOEMY 3JI0pPOBBIO u
9KOJIOTMYECKON HAMPABIEHHOCTH; IPUPOJHON cpee;
- OBJIQJICHHE HaBbIKAMU y4eOHO- | - yMeTh COOJIIONaTh MpaBuiia
WCCIICIOBATENbCKOM, MPOEKTHOW M COLMAIBHOM | 5KOJOrHYEeCKH
ACATCIIbBHOCTH, 11€JIeCO00Pa3HOr0 TTOBEICHUS
B ObITY W TPYAOBOM
JESITENbHOCTH B LEJIsIX
COXPaHEHHsI CBOETO 3/I0POBbs
U OKPYXKAIOIIECH MPUPOTHOM
Cpe/bl; YYUTHIBATh OMACHOCTD
BO3JEUCTBUSA Ha  JKUBBIC
OpraHu3MbI OIPEIETICHHBIX
BEILIECTB, TOHUMAsT  CMBICI
MoKa3aress MPEIEIIHOM
JIOYCTUMOMW KOHILIEHTPAIUU
IIK 2.1. |- yMEHHE  OIpEeNeNsITbh  KOHCTPYKTUBHBIC | - chopmMHpoBaTh
Ocy1ecTBiATH 0COOEHHOCTH CUCTEM CUTHAJIM3ALMH, | IPEJCTABICHUSA: O CBOMCTBAX
omnpeerIecHue U | LICHTPATU3alHNH u OJIOKUPOBKH, | METAJUIOB, CIUIaBaX, BHJIAX
YCTPaHEHHE OTKa30B | KEJIE3HOIOPOKHOM ABTOMAaTUKH U | KOppO3UH, obnactu
B paboTe | TeIeMEXaHHKH; PUMEHEHUS
CTAaHUMOHHBIX, HEMETaJUIMYECKUX u
MEePETOHHBIX, KOMITO3UITMOHHBIX
MHUKPOIPOLIECCOPHBIX MaTepHUaJioB, CBOMCTBAX
U JIMarHOCTHYECKUX HEOPTaHUYECKUX u

CHUCTEM aBTOMATHUKHU

OpPTaHMYECKUX COCAMHEHMUIA,
0e30MmacHOM HCITOJIL30BaHUH
BaXHEHUIIINX HEOPTaHMYECKUX
nu OpFaHI/I‘-IGCKI/IX BCIICCTB B
OBITY 51 MPAKTUYECKON
JIEATEIbHOCTH YeJIOBEKA.




2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEAMETA

2.1 O0bem yueOHOro npeaMeTa U BUbI y4eOHOH padoThl

Buj yueOHoi1 padoThI

O0BEM B yacax

O0béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 MpeaMeTa 72
B TOMYHCIIC:
OcHoBHOE coep:kaHue 72
B TOMYHCIIC:
JIEKLUUHU, YPOKH 25
camocTosITelbHast paboTa 11
MPAKTUYECKUE 3aHATUL 22
nabopaTopHbIC 3aHATHUS 10
IIpodeccnonaIbHO-0PHEHTHPOBAHHOE COAEPIKAHUE
B T.4..
TeopeTudyeckoe oOyueHue 25
MPAKTUYCCKHUE 3aHATHSI 4
KOHTPOJIbHbIE Pa00ThI 1
B coomeemcmeuu ¢ yuyeOHvlM nianom no umoeam | cemecmpa ammecmayus
npoeoOUMCsL 8 (hopme KOHMPOLHOU Padomul.
[IpomexyTouHas arTecTauus (B Gopme muddepeHIpoOBaHHOTO 3aUeTa) 2




2.2 TemaTH4eCcKuii IJIaH U cOJlePKaHUe Y4eOHOT0 MpeIMeTa

1

2

4

HaumeHoBaHue pa3iesioB U TeM

Conep:xaHue y4eOHOIro MaTepuasa, IpaKTU4YecKue 1 JJ1adopaTopHbie 3aHATHS,
CaMOCTOSITe/IbHAsI padoTa 00y4yaoumxcs

O0BbeM
yacoB

dopmupyemble
KOMIIeTEHIN U
OKIIK

Pasnen 1.TeopeTnyeckne 0CHOBbI XUMHU

8/1

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

1.1.10cHoBHbIEC OHATHUS U 3aKOHBI HEOPraHUYECKOM 1 001eit xumuu. [lepuonnyeckas
cucreMa xumudeckux aieMentoB [[.M1. MenneneeBa. CtpoeHnue aroma

OK 01 OK 02

Coaep:xanue yueOHOIro MaTepuaJia

CoBpemeHHasi MozieNlb CTpoeHusi aroMa. CHUMBONMYECKHH SI3bIK XUMHMU. XUMUYECKUN 3JIEMEHT.
OnekTpoHHas KoHpurypaus atoma. Kiaccudukanms XUMHYECKUX SJIEMEHTOB (S-, p-, d-
3JIeMeHThI). BajeHTHbIe 371eKTpoHbl. BajneHTHOCTh. DNeKTpoHHas MPUpPOJa XUMHUYECKON CBSI3H.
ONEeKTpOOTPULIATEILHOCTh. BUbl XMMUUECKO CBsI3M (KOBAJIEHTHAsl, MOHHAs, METAUTMUYECKas,
BOJIOPOJIHAS ) ¥ CIIOCOOBI €€ 00pa30BaHMSL.

Ileprommueckas cucrema xumuueckux 31eMeHToB J[M. MenaeneeBa. PU3HUYECKUIA CMBICIT
[lepuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
AJIEMEHTOB, O0pa3yeMbIX MMHU IPOCTBIX U CJIOXKHBIX BEILECTB B COOTBETCTBUU C IOJIOKEHUEM
XUMHYECKOro 31eMeHTa B [leprommyeckoil cucreMe. MUpPOBO33pEHUECKOE M HAYYHOE 3HAUYEHHE
[lepuommueckoro 3akona .M. Menneneesa. [Iporroser .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB

CamocrosiTeibHas padora odyuarommxcs Nel

Koncnekr, mnoxaroroBka cooOmieHnit Ha Tembl 10 BbeIOOpy: HaHoTexHojorus kak
MIPUOPUTETHOE HAIIPABIICHHE Pa3BUTHS HAyKu M Mpou3BojcTBa B Poccuiickoit denepanny;
PagnoaktuBHOCTE. Mcnonp30BaHHME paAMOAaKTUBHBIX M30TONOB B TEXHUYECKHX LEJAX.
PentreHoBckoe u3IydeHHME U €ro MCIOJNb30BAHME B TEXHUKE W MeIMIMHE. PerieHue
TEOPETUYECKUX M JKCIIEPUMEHTAIBHBIX 3a7ad M0 BONPOCAM: OCHOBHBIE IOHATHS XUMUH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3aJaydl Ha HAaXOXJIEHHE OTHOCHUTEIbHOM
MOJIEKYJISIPHOM Macchl, ONPEAEIEHUE MACCOBOM JOJIM XUMHUYECKHX IEMEHTOB B CIOKHOM
BEIIECTBE.

1.1. 2IlpakTnyeckoe 3ansitue Nel Pemenue pacueTHbIX 3amaud 1o Teme: "OCHOBHBIE
KOJIMYECTBEHHbBIE 3aKOHBI U PacueThl [0 YPABHEHUSIM XUMUYECKUX peaKiuil"

OK 01 OK 02
K 2.1




2

4

1.1.31IpakTuyeckoe 3aHsaTHe Ne2PerieHue SKCHEpUMEHTANBHBIX 3aJad IO TEMeE:
Ilepuoanueckas cucrema xumuueckux sneMenToB J[.M. MenaeneeBa. CTpoeHue aroma

OK 01 OK 02
IIK 2.1

1.1.4IlpakTnuyeckoe 3ansaTue Ne3 PelieHue SKCIEPUMEHTAIBHBIX 3a7a4 1Mo Teme: Turbl
XUMHYECKUX CBS3€M. TUIBI KPUCTAIIIMYECKUX PELIETOK

OK 01 OK 02

Paznen 2. Xumunuyeckue peakuuu

10/2

Tema 2.1 Tunel XUMHYECKHUX
peakiuii

2.1.1 Knaccudukaius 1 TUITBI XAMUYECKUX PEAKIMI HEOPraHMYECKUX COCIMHCHHIA

OK 01 OK 02
IIK 2.1

Coaep:xxanue yueOHOro MaTepuaJia

Kﬂaccnquaum{ U TUIIBI XUMHYCCKUX peaKuHﬁ C Y4aCTUCM HCOPraHM4YCCKUX BCHICCTB.
CocraBieHrue ypaBHEHUH pEaKIMil COeAMHEHMs], Pa3IOKEHHs, 3aMellleHus, oOMeHa, B T.4.
peaxIuil TOpeHus, OKHCIEHUS-BOCCTAHOBICHHUS.

VpaBHeHHsT ~ OKHCIIeHUsA-BOccTaHOBNeHUsA. (Crenenb  okucieHus.  Okuciutens U
BoccTaHOBUTENb. (COCTaBIIEHHME M  YpPABHUBAHHME OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuii MeTOI0M 3JIeKTpOHHOro OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEaKIIUU B
pHUPOJie, MPOM3BOACTBEHHBIX MPOLIECCaX U )KU3HEAEATEIbHOCTH OPTaHU3MOB.

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

2.1.2 Ilpakrtudeckoe 3ansitue Ned PemeHue HKCIEPUMEHTANBHBIX 3a4ad [0 TEME:
"OKHUCIUTENIbHO-BOCCTAHOBUTEbHBIE peaKuu'"

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:xxanue yueOHOro MaTepuaJia

Teopust AIEKTPOTUTUIECKON qUccolUaui. MIOHBI. DIEKTPOIUTHI, HEAJIEKTPOIUTHL. Peakimu
noHHOTO 0OMeHa. CocTaBleHue peakinii HOHHOTO 0OMEHa MyTeM COCTABIICHUS WX TOJTHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE peakIuu. 3aJaHNs Ha COCTABJICHHE
MOHHBIX PEaKIUH.

[TpakTHYeckoe UCTIOIb30BaHUE PEeAKIIMA HOHHOTO OOMEHA U THIPOJIN3a B TEXHOJIOTHYEeCKHUX
npoleccax  KeJIe3SHOJAOPOXXHOT0  TPAHCIOPTA. [ToHsTHUS: raJibBaHOCTETHsl,




2

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

CamocrosiTejibHasi padoTa odyuarommuxcst Ne3

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

2.2.2J1abopaTopHoe 3ansaTHe (padora) Nel "HccrnemoBaHue CBOMCTB 3JEKTPOJIUTOB.
Omnpenenenne pH cpenbl pactBopoB. Teopus 31€KTPOIUTHUYECKON JUCCOHAIN"

OK 01 OK 04
IIK 2.1

2.2.3JIaGopaTopHoe 3ausaTHe (padora) Ne2 "Peakiiuu nonnoro oomena. ['uapomnus comneit"

OK 01 OK 04
IIK 2.1

Pasnen 3. CtpoeHnue u CBOlCTBA HEO

raHn4e¢CKuXx BemeCTrB

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

[Tpeamer Heopranuueckoi xumun. Kiaccudukanus HeopraHndeckux BermecTB. [IpocTeie u
CloXxHbIe BemecTBa. (OCHOBHBIE KIACChl CIOKHBIX BEIIECTB (OKCHABI, THAPOKCHUIBI,
KHUCJIOTBI, CONM). B3auMOCBA3b HEOPraHMYECKHUX BEIIECTB. ATrperatHble COCTOSHUS
BemlecTBa. Kpucramnnmueckne u amopdHbie BelecTBa. THMBI KPUCTAIUTMUECKUX PEHIETOK
(aTomMHasi, MONEKYNIApHasi, WOHHAS, METAJUIMYecKas). 3aBUCUMOCTh (PU3NYECKUX 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
AHaiu3s u npeobpazoBaHue yueOHOM nHpopManuu.

3.1.2I1IpakTnyeckoe 3aHsATHE NeS Pemenne MIPAKTUKO-OPUEHTUPOBAHHBIX
AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe: UncThle BemecTBa U cMecH. J{UCIIepCHbIE CUCTEMBI.

OK 01 OK 04
IIK 2.1

Tema 3.2 OuU3UKO-XUMHUYECKUE
CBOMCTBa HEOPTaHUYECKHUX BEIIECCTB

3.2.1 IIpakruyeckoe  3anaTHe Ne6  PemeHne  IPaKTHMKO-OPUEHTHUPOBAHHBIX
SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMam: "Metamisl"; "Hemeramer"

OK 01 OK 04
K 2.1

CamocrosiTeibHas padora odyuyarommxcsi Neb




1 2 3 4
PemieHne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha CBOMCTBA, COCTaB, IIOJNIy4EHUE U
0e30MmacHoe HCMOIb30BaHNE HEMETANIOB B OBITY U MPAKTUYECKOW JNEATEILHOCTH YeIOBEKa.
[TonroroBka cooOmeHnii Ha TemMy 1O BbIOOpY: IIpuMeHeHHe HEMeTallioB B
JKEJIE3HOJOPOKHOM X03sHcTBe. [IpaBuia nepeBo3ku HEMETAILIOB T10 JKEJIE3HOI Topore.
[ToaroToBka K MTOTOBOW KOHTPOJIBHOM paboOTe MO KjaccaM HEOPraHWYECKHX COCTUHEHMM:
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BelIecTB  (OKCHIIOB,
TUAPOKCUOB, KHUCIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB MPOCTBIX
BEIIECTB, BOJOPOAHBIX COEIMHEHUH, BBICIIUX OKCHUIOB W TUIAPOKCUIOB. Maentuduxamms
HEOPTraHMYECKUX BEIIECTB C HCIOJIB30BAaHHEM UX (U3UKO-XUMHUYECKHUX CBOMCTB,
XapaKTePHBIX KAYECTBEHHBIX PEaKIuil
Tema 33 Wnentudpukanus | 3.3.1 ['eneTnueckas CBA3b HEOPraHUIECKUX COSTMHEHUN OK 01 OK 04
HEOPraHUYECKUX COCAUHEHUI Hrorosasi koHTposbHasi pabora Nel IIK 2.1
Hmoz | cemecmpa: MaxkcumaibHas yueOHasi Harpy3ka (Bcero) 30
OOs3aresbHas ayUTOpHas yueOHast Harpy3Ka (Bcero) 25
MIPAKTUYECKNE 3aHIATUS 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 opraHMuecKUX BeLIECTBaX, UX MPUMEHEHUE Ha jkeJe3Hoi aopore. Teopus OK 01 OK 04
CTpPOCHHUE u HomeHkiatypa | A.M. Bytnepoa. Kinaccudukaius opraHn4ecKux BEIIeCTB IK 2.1
OpPraHUYECKUX BEILECTB
Conep:xxanue yueOHOro MaTepuaJia 2

IlosBneHne M pa3BUTHME OPraHUYECKOM XMMHUM Kak Haykd. [IpenMer opraHMyecKkorl XHWMHU.
MecTto M 3HAYEHHE OpPraHMYECKOM XHMHHU B CHUCTEME E€CTECTBEHHBIX HAayK. XUMHYECKOE
CTPOEHUE KaK TIIOPAJOK COEOUHEHUS AaTOMOB MOJIEKYJE COIJJaCHO HX BaJ€HTHOCTH.
[IpumeHeHre OpraHMYecKHMX BEIIECTB Ha Jkele3HodW jopore. I[lonmoxkeHus Teopuu
XUMHYECKOTO CTpOeHUsl opranudecknx coeaumnenuid A.M. BytiepoBa. Yriepoanslii ckener
OpPraHMYECKOM MOJIEKYJIbI 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOEHUSI MOJIEKYIL
M3omepust u wu3omepsbl. llonsatne o QyHkumoHansHOW rpymme. Pamukan.  [IpuHmmms
KJacCu(UKAIMK OPTaHWYECKUX COCMUHEHUH. MexXTyHapoaHas HOMEHKJIATypa W TPUHIIUITHI
HOMEHKJIATYPbl OPraHUYECKUX COEMHEHUM.




2

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

Conep:kanue y4eOHOT0 MaTepuaJia

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

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

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

IPOMBIIIJICHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX YIJIEBOAOPOI0OB, HAXOKICHUE B IIPUPOJIE

Y IPUMEHEHHUE aJIKaHOB.

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

"CpaBHUTENbHAS XapaKTEPUCTUKA METaHa U ITaHa"

Coaep:xxanue yueOHOro MaTepHaJia

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

TOPIOYETO B JIBUraTeNsIX BHYTPEHHETO CTOPAHMS MOJBUKHOIO COCTaBa KEJIE3HOAOPOKHOTO IIK 2.1

TpaHcnopTa. TBepiable yriaeBoaopoAbl (mapaduHbl) — KOMIIOHEHTHI JKUJIKHUX CMas3ok,

UCMONB3YeMBbIX JUISI CMa3KM TPYIIMXCS Y3JI0B TEIJIOBO3HBIX JIBUraTeled, OCEBBIX

MOJUIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIIOBO30B. [ allOreHNnpou3BOIHbBIE YTIEBOIOPOAbI -

B KQ4eCTBE XJIaJJareHTa B pepprkepaToOpHbIX BaroHax.

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

Conep:xanue yueOHOro MaTepuaJia

Henpenenbuble (ankeHbl, aJKUHBI M ajkagueHbl). OcoOeHHOCTH KiIacCU(PHUKALUU U
HOMEHKJIATypbl, Hu30MepHsi, (U3MUECKHe CBOMCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI
nosyueHus. I'opeHue aneruneHa Kak HMCTOYHHMK BBICOKOTEMIIEPATYpHOTO IUIAMEHU IS
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 Tlpaktuueckoe 3aHsaTHe Ne8 PemieHue HKCHEpUMEHTANIBHBIX 3a/Jad IO TEMeE:

"[TonydyeHue 3TUICHA U U3YYEHUE €r0 CBONUCTB"

Conep:xanue yueOHOro MaTepuaJia OK 01 OK 04

[IpyuMmeHeHusT MOJMMEPOB Ha NPEANPHUATHSIX JKEJIE3HOJOPOXKHOIO TpaHCHOpTa s [IK 2.1

AJIEKTPOU3O0JISALIMY, pPYKaBOB TOPMO3HOM CHUCTEMBI I10€3/10B, IPUBOJHBIX pPEMHEH,

S00HUTOBBIX  COCYAOB aKKyMyJSTOpOB, JeTalied M  3allMTHBIX TMOKPBITHMA  Ha

YKEJIE3HOJOPOKHOM TPAHCIIOPTE

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

"AueTuiieH u ero romoaoru” (AJIKUHbI)

Coaep:xxanue yueOHOro MaTepuaJia OK 01 OK 04

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

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

BaroHOB 3JIeKTpornoe3noB. IIpuMeHeHue aneTuneHa U ero romMoJoroB Ha MPEeANpUSATHAX

JKEJIE3HOJJOPO’KHOTO TPAHCTIOPTA.

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

Coaep:xanue yueOHOro MaTepuaJia

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

XMMHUYECKHE CBOMCTBa, crocoObl moiydeHus. IIpuMeHeHHe apeHOB M UX TOMOJIOTOB Ha

OPENNPUATHIX  JKEJIE3HOJOPOKHOTO  TpaHCHopTa.  TOKCHMYHOCTh  apOMaTHYECKUX

YIJI€BOJIOPOAOB. S TIOXUMHUKATBI.

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

"CpaBHUTENbHAS XapaKTEPUCTUKA CIIUPTOB"

Coaep:xanue yueOHOro MaTepuaJia

OpHoaTOMHBIE CIHUPTBI — KaK OCHOBA JIAKOKPAaCOYHBIX MAaTEpUalOB HaxXOIAIIMX CBOE

NPUMEHEHHUE B KEJIE3HOJAOPOKHOM XO3SMCTBE (Kpacka Ijsi MOKPBITUS MACCAKUPCKUX 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 OTUICHIJINKOJIA N
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 JKEJIE3HOIOPOKHOM Xo03sHicTBe. IlepeBo3ka apoMaTnyeckux CIMPTOB 110 JKEIE3HOU Jopore,
MapKUpPOBKA rPY30B.

4.2.8 Anpneruasl. Kap6onoBsie kucinotel. CocTaB, CTpOeHHUE, KiIacCUpUKAIUS

OK 01 OK 04
IIK 2.1

Conep:xanue yueOHOro MaTepuaJia

OcoOenHocTy KjacCU(PUKAIMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJIy4eHHs. Mblila Kak COJU BBICIIUX KapOOHOBBIX KUCIIOT,
ux Mmorolee nerctaue. CioxHble YQHUpbl KaK TPOU3BOJHbIE KAPOOHOBBIX KUCIOT.

CamocTosiTeibHasi padoTa o0yuarommxes Ne8

[TonGop, ananu3z u mpeodpazoBanue yueOHOW mH(popmanuu. [logroroBka cooOmieHuit Ha
TeMy 1O BBIOOpPY: MypaBbuHas KUCIOTa B MPHUPOJE, HAyKe W MPOU3BojACTBe. Mcropus
ykcyca. [lpakTudeckoe 3HaueHUE albJETHIOB M HMX IPOU3BOJHBIX B KEIE3HOAOPOKHOM
xo3sictBe. IlepeBo3ka ambAErWIOB IO JKEJIE3HOW JOpOre, MapKHUpPOBKAa TIPY30B.
[TpakTyeckoe 3HayeHHE KApOOHOBBIX KUCIOT M HUX MPOU3BOAHBIX B KEIE3HOAOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIIOT IO JKEJIE3HOW JIOpOre, MapKHPOBKA TPY30B.
[TpakTHyeckoe 3Ha4eHHEe KUPOB U X MPOU3BOIHBIX B JKEIE3HOIOPOKHOM XO3AHCTBE.

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

MypaBbUHBI ~ anbAeruj]  Kak  KOMIIOHEHT  OakeJuTOBOrO  Jlaka,  SBJSIOIIUMCS
AHTUKOPPO3HOHHBIM TOKPBITUEM JIi BaroHOB. TEKCTONUT KaK OCHOBA JAJSi U3TOTOBJICHHUS
3y0uaThlX KOJ€C, BKJIAJbIIeN MNOJUIMIHUKOB, a TakkKe KaK D3JIEKTPOU30JIATOP.
AcOOTEKCTONNUT KaK KOMIIOHEHT ISl U3TOTOBJICHUS TPYLIUXCS JIeTaNel TUCKOB CLETUICHUS U
TOPMO3HBIX KOJIOZIOK Ha JKEJE3HONOPOKHOM TpaHcrnopre. llpuMeHeHue ameroHa B
JKEJIe3HOJJOPOKHOM X03siicTBe [I[puMeHeHre maBeneBoi KUCIOTHI A1 OYHCTKH METAJIOB OT
p’KaBUWMHBI 1 HaKWIIM, B TOM YHCJIIC MU B KOTJIaX JIOKOMOTHBOB. HepeBosKa U MapKHpOBKa
AJbJICTHIOB ¥ KapOOHOBBIX KHCIIOT IO JKEJIE3HOM JJopore

OK 01 OK 02
OK 04
IIK 2.1

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

Conep:xxanue yueOHOro MaTepuaJia

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

OK 01 OK 04
IIK 2.1
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NpUMeHsIEMbIX MPU PEMOHTE TATOBBIX ABUraTesed. JKupbl Kak HPOAYKT NHTAHUS H
XUMHUYECKOE CBIphE. 3aMeHa J>KUPOB B TEXHUKE HEMUIICBBIM CBIphEeM. MBbLIA BBICLHIUX
)KUPHBIX KHCJOT KaK 3aryCTUTeJM B IJIACTUYECKHX CMa3KaX, IpPUMeHseMbIX B
pPa3IMYHbIX MeXaHHW3Max [AJIs CMa3KH MOJIIMIIHUKOB, 3y04YaThIX KOJieC, BHAHTOBBIX U
LeNHbIX Mepeaay, LIAPHUPHbIX COeJUHEHUN U Ap. CHHTETHYECKHE MOIIINUE CPEACTBA
(CMC): mocToMHCTBA U HEJOCTATKH.

4.2.11 AMuHBI. AHWINH

OK 01 OK 02
IIK 2.1

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

CamocrosiTeibHas padoTa odyuyarommxcs 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 XO3SIUCTBE.
[lepeBo3Ka aMHHOB T10 JKEJIC3HOM TOPOre, MapKUPOBKA I'PY30B.

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

Conep:xxanue yueOHOro MaTepuaJia

KanpoH — kak KOMIIOHEHT BHYTPEHHEN OTEJIKU MOJBUKHOIO cocTaBa. [I[puMeHenue 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. 3HAa4Y€HHE AMUHOKAIPOHOBOW W aMHHOMHAHTOBON KHUCIOT AN OOBEKTOB
JKEJIE3HOJOPOXKHOTO TpaHcmopTa. buocuHTe3 OenkoB. XWUMHYECKHE BOJIOKHA H  HX
MPUMEHEHHE Ha JKEJIe3HOI0POKHOM TPaHCIIOpTE.

OK 01 OK 02
OK 04
[K 2.1

Tema 4.3 WNnentudukarus
OpPTaHHYECKUX BEIIECTB, X
3HaYeHUE U MPUMEHEHUE B OBITOBOM
W TPOM3BOJICTBEHHOU JESATEIHLHOCTH
YyeJI0BEKA

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

Copaepxxanue y4eOHOro MaTepuasa

IIpuMeHeHne NpecCOBaHHOM APEBECUHBI JUIS BKIIAIBIIIEH MOALIUITHUKOB, BTYJIOK, OIIOPHBIX
IUIUT, W3TOTOBJICHMS INECTEPEH IOJBUKHOTO COCTaBa KEJIE3HOJOPOKHOIO TPAHCIIOPTA.
YTIeBoibl M UX POJIb B )KUBOU IpUpoe. Pa3BuTHe caxapHoil NpOMBIILIEHHOCTH B Poccun.

OK 01 OK 02
OK 04
IIK 2.1
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4.3.2 Ponp XuMuUM B OOECIIEYCHHUU HKOJOTHYECKOW, HHEPreTHHYecKO M MUIIeBOI OK 01 OK 02
0e30MacHOCTH IIK 2.1
Conep:kanue y4eOHOT0 MaTepuaJia 2
Ponp opranuyeckoil XMMUU B pPELUICHUHM MPOOJIEM 3HEPreTHYecKod Oe30MacHOCTH, B
pa3BUTUU MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX HCTOYHUKOB JHEPIUU
(ampTEepHAaTUBHbIE MCTOYHUKM 3Hepruu). OnacHOCTb BO3JEHCTBUS Ha JKUBBIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KJIACCOB  (YIJIEBOAOPOABI, CHHPTHI, (HEHOJIHI,
XJIOPOPraHUYEeCKUE IPOU3BOJHBIC, aJbACTUABI U JIp.), CMBICI IIOKa3aTels MpeAesbHO
JIOIIyCTUMOM KOHLIEHTpauuu. Yes0BeK B MUpe BelleCcTB UM MaTepualoB. XUMHUA U
3/l0pOBbe YesIoBeKa

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

Tema 5.1 Ckopoctp xummyeckux | S.1.1 TIpakTuyeckoe 3ansaTHe Nel2Pemienne SKCIepUMEHTANBHBIX 3a4a4 IO TEME: 2

peakuuii. XMMHUYECKOE paBHOBECHE "CKOpOCTh XUMUYECKUX PEAKLIUA. XUMUUYECKOE paBHOBecHE" OK 01 OK 02
Coaep:xanue yueOHOro MaTepuaJia IK 2.1
BydepHbie pacTBOpHI B TEXHOJOTHUECKUX Mpoleccax (IpH 3JIEKTPOXUMUYECKOM HAaHECEHUHU
3allUTHBIX MOKPBITUH, B IPOU3BOJCTBE KpacUTENEH)

Pa3znen 6. PacTBopbl 2/0

Tema 6.1 Ilonsarue o pacTBopax 6.1.1 TIpakTuyeckoe 3ansaTHe Nel3PemieHume OSKCIepUMEHTANBHBIX 3a/7ad IO TEME: 2
"PacTBOpBI, HCIIOIB3yEMbIE B OBITOBOM 1 MPOU3BOJICTBEHHOM NEATEILHOCTH YeaoBeKa" OK 01 OK 02
Conep:xanue yueOHOro MaTepuaJia K 2.1
IlepeBo3ka pa3IMYHBIX JKUIKOCTEW IO JKEIE3HOW Jopore. PacTBOpbI, HCIONb3yeMbIE B '
OBITOBOW, MPOW3BOJICTBEHHOM JI€ATEIbHOCTH YeJOBeKa. PacTBOpbI, INpUMEHSEMbIE B
JKEJIE3HOAOPOKHOM XO35UCTBE

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

Tema 7.1 Xumus B Obity u | 7.1.1 HoBeilmne qocTHXeHUST XUMUYECKOM HAYKU U XUMUYECKOM TEXHOJIOTHH OK 01 OK 02

MIPOU3BOJICTBEHHOW  JEATEIbHOCTU OK 07

YeJloBeKa IIK 2.1
Conep:xxanue yueOHOro MaTepuaJia 2

Hogselimme nOCTHMKEHHMST XMMHAYECKOM HAYKM M XMMUYECKOW TEXHOJOruu. Poip xumuu B
o0ecrieueHNH HKOJIOTMYECKOW, DJHEPreTH4YecCKOW U THIIEBOM Oe30MacHOCTH, Pa3BUTUU
menuimHbl.  [louck u aHanmu3 wuHGOpMAIMM O TMPUMEHEHHWH XUMHUYECKHX BEIISCTB H
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TEXHOJOTUH C y4eToM Oyaymied npodecCHOHAIBHOW NEeATeNbHOCTH MO TeMaM: BaKHEUIIne
CTpPOUTENBHBIE MaTepualibl, KOHCTPYKIMOHHBIE MAaTepHaibl, KpPacKH, CTEKJIO, KepamHKa,
MaTepHaibl JJs 3JEKTPOHUKH, IPUMEHSIEMbIE B KEJIE3HOJOPOKHOM XO3WCTBE(HAyYHAs 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: TPEJCIbHBIX W HEINPEAEIbHBIX YIVIEBOJOPOAOB, ApOMAaTUYECKUX YIJIEBOJOPOJIOB,
KHUCJIOPOJICO/IEPKAILIMX U UX ITPOU3BOHBIX.
7.1.2 Tlpome:kyTouHasi aTTecTaims o Jucuuiumne. JluddeperunpoBanublii 3aueT OK 01 OK 02
OK 07
IK 2.1
Hmoz |l cemecmpa: MakcumanbHas ydyeOHasi Harpy3ka (Bcero) 42
O0s3aTenbHas ayIMTOpPHAs yueOHas Harpyska (Bcero) 36
NPAaKTUYECKUE 3aHATHS 14
nabopaTtopHble 3aHATHS (PaOOTHI) 6
caMmocCTosTeNbHas paboTa 6
mudepeHIMpOBaHHBIN 3a4eT
Hroro: MakcumanpHas yueOHas Harpyska (Bcero) 72
OOs3aresbHas ayJUTOpHas ydaeOHast Harpy3Ka (BCero) 61
MPaKTUIECKUE 3aHATUS 26
naboparopHble 3aHATHS (PaOOTHI) 10
caMmocCTosiTeNbHas paboTa 11
KOHTpOJIbHAsI paboTa 1

Hmoecosas ammecmayus 6 popme nuddepeHnpoBaHHOr0 3aueTa




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

3.1 TpeOGoBaHusi K MUHUMAJBLHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHn 0
Y4eOHbI MpeIMeT pean3yercs B 1JabopaTopusi XUMHUH U OUOJIOTUN

O6opynoBanue y4eOHOT0O KaOHETa:

— TI0CaJ0YHbIE MECTA MO KOJIUYECTBY 00YUaIOIINXCS;

— pabouee MeCTO MpenojaBarTes;

— METOAMYECKHE MAaTepUaJIbl 110 NPEIMETY.

Texnuueckue cpeacrBa oOyueHHs] pabodyero MecTa MNpernoiaBaTeNs: KOMIIBIOTEPHOE
000pyI0BaHUE, COOTBETCTBYIONIEE COBPEMEHHBIM TPEOOBAaHMIM O€30MaCHOCTH M HAIEKHOCTH,
IpeaycMaTpUBaloIlee BO3MOKHOCTh MHOTO(YHKIMOHAIBHOTO HCIOJIB30BaHUS KaOMHETa C
LEeNbI0 HW3YyY4eHHUs Y4eOHOro mpeaMmera, MyNbTUMEAUHHOEe 00opyaoBaHue (MPOEKTOp U
IPOEKIMOHHBIN 3KpaH WM HHTEpaKTHUBHAsI JOCKA), JOKaJIbHAasA CETh C BBIXOZOM B Internet.

HanmeHnoBanue crenuanbHOTO TIOMEIIEHUS: ydeOHas ayIuTopHsl Uil TMPOBEIACHUS
IOPAaKTUYECKUX 3aHATUH, TIPYNIOBBIX KOHCYJbTALMN, WHAMBUIYAIbHBIX KOHCYJbTALUH,
TEKYIIETO KOHTPOJS, MPOMEKYTOUYHOW AaTTeCTallid, OCHAIICHHAs OO0OpyJOBaHHEM H
TEXHUYECKMMU CpeICTBAaMM OOYy4YeHMs, a TaKKe UUTAJIbHBIA 3a], IOMEIIeHHE JUIs
caMOCTOSTeNIbHOM paboThl, ¢ jgoctynoM kK cetu «HutepHer» u DUOC. OcHalEHHOCTS:
KOMIUIEKT yueOHOW wmebenu, HOYTOYK, NIpPOEKLIHOHHOE o0opyaoBaHHE (MYyIbTUMEIUMHBIN
IPOEKTOP U IKpaH).

Hepe'{eﬂb JHUIEH3MOHHOT0 M CBO0OJHO PacipoCcrpansieMoro IMnmporpaMmMmHoOro

odecrneyeHus:
Cucremnoe u npukaagsoe 110

3.;'; HaumenoBanue No muneH3un
1 [Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |MicrosoftOpenLicense 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL |MicrosoftOpenLicense 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL MicrosoftOpenLicense 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL MicrosoftOpenLicense 65785999
6 |Microsoft Windows 10 MicrosoftOpenLicense 65785999
11 |ABBY FineReader 11 Kopobounas (pa3ubrii Ne Ha
K01 KOpOOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrenr-¢punstp SKYDNS 10-05109
IIporpammuoe o6ecnieuenue no GNU General Public License (cBo6oaHo
PacIpoCTpaHsieMoe)
Ne Ilepeuens
1 | Open Office
2 | Moit Oduc
3 | Gimp

IIpu wm3ydyenum ydeOHOro mnpeamera B dopmarTe 3IJIEKTPOHHOrO O0y4eHHus: ¢

ucnojb3oBanuem 10T
[Tporpammer s BuneokoHdepenimii: Zoom Cloud Meetings, SIunekc Tenemocr.
DOnexTponHas wiardgopma Moodle.

3.2. UnpopManmoHHoOe odecrnedeHne peaJu3anuu NporpaMmbl

Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX W3JIAHUH, JONMOJHUTEIbHOH JIMTEPATYpPbI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHaa:
3.2.1.0cHOBHBbIE HCTOYHUKH:



1. An¢unorenoa M.B. Xumusi: y4eOHMK M TPAKTUKYyM IS CPEeIHEro Mpo(hecCHOHAIBLHOTO
obpazoBanust / U.B. Audunorenosa, A.B. babkos, B.A. TlonkoB.- 2-e u3zd., ucnp. U JI0M. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.
3.2.2.JlonoIHUTEIbHbIE HCTOYHUKH:

1. T'ycera, E.B. Xumus misa CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, J[.W. Kynukosa;
Kazan. Ham. uccnen. texnon. yu-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata obopamenus: 14.03.2025) / - Peskum moctyma: 1uis aBTOPH3. MOJIb30BaTENIEH.
2. YepnukoBa H.}O. Xumus B JOCTYmHOM H3JIOKEHUHU: ydueOHoe mocobue mia cno / H.IO.
YepHukona.- 2-¢ usl., crep.- Cankr-Iletepoypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcr: onexrponsbii // Jlanb: snekTpoHo-OmOmmoreunass cucrema. - URL:
https://e.lanbook.com/book/195532 (mara obOpamienus: 14.03.2053) / - Pexum gocrtyma: uis
aBTOPU3. II0JIb30BATEIICH.

3.2.3 UnTepHeT — pecypcesbl:
1. HayuHo-momynsipHbIi POEKT «DJIEMEHTHI 0ONbIION HayKH « ((pHu3HMKa, XMMHS, MaTeMaTHKa,
aCTPOHOMHS, HAayKa O >KU3HHU, Hayka o 3emie). HOBOCTHM HAayKW, KHUTH, HAYYHO-TIOMYJISIPHBIC
cTaThy, JeKIuM, >HnuKiIoneaun. https://postnauka.ru/themes/chemistry - nexmuu mo XxumMuu Ha
caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyma: CBOOOIHBII.
2. CaiiT Hay4yHO-TIONYJISIPHOTO KypHaima «Xumusi ¥ 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIA: CBOOOIHBIH.
3. CaiitT 0 XWMHHU: KJIacCHYEeCKHE YYEOHUKH, CHPABOYHUKH, OSHIUKIONECIUHU, TTOUCK
OpPraHMYECKUX M HEOPraHMYECKUX PEaKIMil, COCTaBJICHHE ypaBHEHHH peakuuid. https:// www.
xumuk.ru/ Pesxxum octymna: cBOOOHBIIA.
4 ITnaropma Zoom Jyisi IPOBEJCHUS OHJIAWH-3aHATUI U BUACO-KOH(DEpEHIUii. [DIeKTPOHHBIN
pecypce]. Pexxum nocryma: https://zoom.us/.
5. DnexkTtpoHHass uHpOpMAIMOHHO-OOpa3oBareibHass cpega Ha 1athopme  Moodle.
[DnexTponHsii pecype]. Pexxum moctyma: https://moodle.ospu.su/

3.3 IIporpamma oOecrneyeHa HeOOXOAMMBIM KOMILICKTOM JIMIEH3HOHHOIO
NPOrpaMMHOr0 odecrev4eHust


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

4 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUMSA YYEBHOI'OIIPEJMETA

KoHTpoinb u oOLeHKa pe3yapTaTOB OCBOEHHSA 0OLIE00pa30BaTEIbHOTO 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 OLIEeHOYHBIX
MeponpHUATHIH

OK.01

IIK2.1

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;

- 3amaum HaA COCTaBJIECHHE
XUMHUYECKUX POpMYI;

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

- 3aciaymmBaHuEe COOOIICHHIA
Y OIICHKA WX TIOJITOTOBKH;

- PesynpTaT  BBINONHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX PaboT;

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

- Iloxbop,
npeoOpa3oBaHue
uH(popManuu

aHau3 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
XAMHYECKOH CHMBOJIUKH H
Ha3BaHUM COCAMHCHUM  IIO
HOMEHKJIaType
MEXIyHapOIHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHU it TPUBHAITLHBIX
Ha3BaHMH I COCTaBIICHUS
XUMUYECKHX (HOpMYIT;

- Pe3ynpTaT  BBINOIHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynpTaT  BBIIOTHEHUS
MPAaKTUYECKON pabOThI;
-ITpakTHKO-OpHUEHTUPOBAHHbBIE
3aJ]aHus;

- ITon6op, aHaJIu3 u




nmpeoOpa3oBaHue yueOHOU
nHpopmauu

OK.04

K 2.1

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBII onpoc

- 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;

- PesynpraT  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpTaT  BBINONHEHUS
MPaKTUYECKON pabOTHI;

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

- ITon6op, aHaAIN3 u
npeoOpa3oBaHue yaeOHOU
uHpopmauu

OK.07

MK 2.1

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJIaHuUS;

- Iloxbop, aHaAIM3 |
npeoOpa3oBaHue yueOHOU
nH(popMaluy,




S HEPEYEHbB UCIIOJIB3YEMbBIX METOJOB OB YYEHUA

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.



