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1. IACIIOPT PABOYEM NPOT'PAMMBI YYEBHOI'O ITIPEJIMETA

1.1 O6snacTb, npuMeHeHUs padoyeil MporpaMmMbl

Pabouass mporpamma ydeOHOTo mHpeaMeTa SBISETCS YacThl0 MPOTPaMMbI
cpeanero (momHOoro) obmero oOpaszoBanus 10 cnenuanbHocTH  23.02.06
TexHudeckas IKCIUTyaTalysl MOJABMYKHOTO COCTaBa )KeJE3HbBIX JOPOT.

[Tpu peanuzanmu paboueit mporpaMMbl MOTYT HCIIOJIB30BAaTHCS PAa3INYHbIC
oOpa3oBaTeNbHbIC TEXHOJOTHUH, B TOM YHCIIE JUCTAHIIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTHH, 3JIEKTPOHHOE O0yUYeHHeE.

Pabouas mporpamma y4eOHOM IUCHUIUIMHBI MOKET OBITh MCIOJIb30BaHA B
po(hecCHOHATFHON TOATOTOBKE, NMEPETOATOTOBKE M MOBBIICHUHN KBaTU(UKAIINN

pabouunx Mo JaHHOW CIEeIMAIbHOCTH.

1.2 Mecto yueoHoii qucuuminnbl B cTpykrype OIOII-TIIICC3:

OO61eoOpa3oBaTenibHasl TUCHUIUIMHA « XUMUS» U3ydaeT Ha 0a30BOM ypOBHE
B 0011€00pa3oBaTEILHOM IIMKJIE Y4EOHOTO IJlaHa OCHOBHOM MpodeCcCHOHATbHON
OporpaMMbl  YKPYIHEHHBIX Tpymm  coenuanbHocTei/mpodeccuit:  23.02.06
TexHuyeckas FKCIUTyaTalMsl MOABMXKHOTO COCTaBa KEJIE3HbBIX JOPOT.

TpynoeMKoCTh TUCHUIIIUHBL «XUMUS» HA 0a30BOM YPOBHE COCTaBIISET /2
qaca, W3 KOTOphIX 64 waca — 0a3oBbIi Monynb (6 pa3menoB) m 8 yacoB —
npukiagaHoin Moaysb (1 pasmen), BKIIOYAOIIMN MPAKTUKO-OPUECHTHPOBAHHOE
coJiep>KaHue KOHKPETHOM MpoQeccun WiH CrielnaibHOCTH.

[TpuknagHOit MOTYNIb BKITIOYAET ONUH pasnen. Pazmen 7 «Xumus B ObITY H
IPOU3BOJICTBEHHOM NESITENIbHOCTU YEJIOBEKa» peaju3yeTcsl Uisl CHEUalbHOCTU
23.02.06 TexHuueckas 3KCIUTyaTalys MOJBMXKHOIO COCTaBa JKEJE3HBIX JOPOI Ha
MaTepuaie, CBSI3aHHOTO C OSKOJOTMYECKOM 0e30MacHOCThI0O U OLEHKOMU

MOCJIEACTBUN OBITOBOM M MPOU3BOJACTBEHHOM JIESITEIHHOCTH O0YYaIOIIUXCS.

1.3 [InanupyemMble pe3y/bTaThl 0CBOCHHUS Y4eOHOW AUCHMIIMHBI:
1.3.1 Heab y4eOHO# AUCHUNITUHBI:
@OopMHUPOBAHUE Yy CTYACHTOB IPEICTABICHUSA O XUMUYECKOU COCTaBISAIOIECH

€CTECTBCHHOHAyYHOW KAPTHUHBI MHpa KaK OCHOBBI IIPUHSTHS PELICHUN B



KU3HECHHBIX W IPOU3BOJCTBEHHBIX CHUTyallUsX, OTBETCTBEHHOI'O IIOBEICHUS WU B
IIPUPOIHOU Cpene.
3agauM JMCUMILVINHBI:

1. ChopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEW MPOTEKAHUSI XHUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEU Cpele, LEIOCTHON HAyYHOU KapTHUHBI
MHpa, B3aUMOCBSI3U U B3aMMO33aBHCHUMOCTH €CTECTBCHHBIX HAYK;

2. Pa3BuTh yMeHHUS COCTaBIATH (POPMYJIbl HEOPTraHMYECKHX U OPraHHUYECKUX
BEUIECTB, YPAaBHEHUS XUMHUYECKMX peakuuid, OOBSACHATh HUX CMBbICIH,
WHTEPIPETUPOBATH PE3YJIbTATHl XHMUYECKUX IKCIIEPUMEHTOB;

3. CpopmupoBaTh  HaBBIKM  MPOBEIEHUS  MPOCTEHIIMX  XHUMHUYECKUX
AKCIIEPUMEHTAJIbHBIX HCCIEIOBAHUI C COOJIIOJIEHUEM IpaBUJI OE30M1aCHOTO
oOpallleHus C BeIIeCTBaMU U JIaOopaTOPHBIM 000pYI0BaHUEM;

4. Pa3BuTh yMEHHUs UCHOJIb30BaTh MH(POPMAIMI XUMUYECKOTO XapakTepa U3
Pa3IMYHBIX UCTOYHUKOB;

5. CdopmupoBaTh yMEHUS IPOTHO3UPOBATH MOCIIEICTBHUS CBOCH JIEATEIBHOCTH
Y XUMHUYECKUX NPUPOAHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX IIPOLIECCOB;

6. CpopmupoBaTh NOHUMAHUE 3HAYUMOCTHU JOCTUKEHUM XUMUYECKON HAYKH U

TEXHOJIOTUHN JIJIsl pa3BUTHUS COIUAJILHON U MPOU3BOJICTBEHHOU cep.

1.3.2 B pe3yabTaTe 0CBOE€HUSI Y4eOHOH JTUCHMILIUHBI 00y4alouIuiicsi 10JKeH
yMeTh:

® Ha3bIBaTh U3yYEHHBIE BEUIECTBA MO "TPUBUATIBHON" MM MEXTyHAPOIHOM
HOMEHKJIATYypPE;

® OMpeAeNsATh: BaJICHTHOCTh M CTENIEHb OKUCICHUS XUMUYECKUX PIIEMEHTOB,
THUTI XUMUYECKOM CBSI3M B COCIMHEHUSX, 3apsij] HOHA, XapaKTep CPEebl B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX COCAMHEHUM, OKMUCIUTEh U
BOCCTaHOBUTEIb, TPUHAIJICKHOCTH BEIIIECTB K
Pa3IMYHBIM KJIacCaM OPTaHMYECKUX COCAMHEHUN;

® XapaKTepH30BaTh: JJIEMEHTHl MAaJbIX TEPUOIOB IO WX TIOJOKEHHUIO B
[Tepuonuueckoii cucreme /.M. MenneneeBa; oOiiue XuMUIeCKUe CBOMCTBA

MCTAJIJIOB, HECMCTAJIIIOB, OCHOBHBIX KJIaCCOB HCOPIraHUYCCKHUX "



OpraHUYEeCKUX COCIUHEHUHN; CTPOEHUE U XUMUYECKUE CBOMCTBA M3YUEHHBIX
OPTaHUYECKUX COCANHEHU;

® OOBICHATH: 3aBUCHMOCTh CBOWCTB BEHIECTB OT MX COCTaBa M CTPOCHUS;
IPUPOJy XUMHUYECKOW CBSA3M (MOHHOM, KOBAJICHTHOM, METaJNIMYECKOM),
3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEaKIUMU U MOJIOKEHUS XUMUYECKOTO
paBHOBECHUS OT PAa3IMUYHBIX (PAKTOPOB;

® BBINOJHIATh XUMHUYECKUN HSKCIEPUMEHT [0 PACIO3HABAHUIO Ba)KHEUIIINX
HEOPTaHUYECKUX U OPTAaHUYECKUX BEILIECTB;

® IMPOBOJUTH CAMOCTOSATENIbHBIA TOUCK XHUMHYECKONW uHPOpMaUK ¢
MCIIOJb30BAaHUEM PA3IMYHBIX WCTOYHUKOB (HAYUHO-TIOMYJISIPHBIX W3JAaHUMH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHETa); UCMOIB30BAThH
KOMIBIOTEPHBIC TEXHOJOTUU [JIi OOpaOOTKM M Mepeladyd XUMHUYECKOUH
nHpopMaIuu U €€ MNPEACTABICHUS B Pa3IMYHBIX (OpMax; HUCIOIL30BaTh
NpUOOpPETEHHBIE 3HAHUS W YMEHUS B MPAKTUYECKOW JEATETLHOCTH U
MOBCEIHEBHON JKWM3HU JJIsi: - OOBSCHEHUS XUMHUUYECKUX SIBJICHUH,
MPOUCXOMSIIUX B TIPUPOJE, OBITYy M Ha MPOU3BOJCTBE OMPEACICHUS
BO3MOXXHOCTH TIPOTEKAHMS XUMUUYECKUX TMIPEBPAIICHUN B Pa3IMYHBIX
YCJIOBUSIX U OIIEHKH UX MOCIIEICTBUIA;

® S3KOJIOTUYECKH T'PAaMOTHOIO MOBEACHUS B OKPYKAIOIIEH Cpee;

® OLECHKM BIUAHUS XHMHUYECKOrO 3arpsi3HCHHS OKpY’Kalolled cpeabl Ha
OpraHu3M YeJIoBeKa U IPYTHE )KUBbIE OPTaHU3MBI;

e (e30macHoro oOpaiieHuss C TOPIYMMH W TOKCUYHBIMHU BEIECTBaMH,
71a060paTOPHBIM 000PYIOBAHUEM;

® [PUTOTOBJIEHUS PACTBOPOB 3aJaHHOW KOHIIEHTpallUM B OBITY M Ha
MIPOU3BOJICTBE;

® KPUTUYECKOW  OLIEHKH JOCTOBEPHOCTH  XHMMHUYECKOW  WHGOpMAINH,
MOCTYHAIOIIEH U3 Pa3HbIX UCTOYHUKOB;

® [IOHMMaTh B3aWUMOCBSA3b Y4YEOHON JUCHMIUIMHBI C  OCOOCHHOCTSIMU
npodeccun mpodecCHOHANBLHON JEesTEILHOCTH, B OCHOBE KOTOPBIX JIEKAT
3HAHMS M0 JAHHON Y4eOHOW TUCIUTIIIMHE.

3HATb:



Ba)KHEHIIIME XUMHUYECKHE TTOHSITHS: BEIISCTBO, XUMUYECKHU 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEIBHBIE AaTOMHAas MW MOJIEKYJIApHAs MaccChl, WOH,
aJUIOTPOIHS, H30TOIbI, XUMHYECKAs CB3b, JICKTPOOTPULATEIBHOCTD,
BAJICHTHOCTh, CTEINECHb OKHUCIICHUS, MOJIb, MOJISIpPHAs Macca, MOJISIPHBIN
o0beM, BemeCTBA MOJEKYJSIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHSI,
PACTBOPBI, IEKTPOIUT U HEBJICKTPOJIUT, SIICKTPOIUTUUECKAS UCCOLAALMS,
OKHCIIUTENIb M BOCCTAaHOBUTEIb, OKHUCJICHHE M BOCCTAHOBJICHUE, TECILIOBOM
3h(}eKT peakiu, CKOPOCTh XUMHUYECKON pEeaKIMH, KaTalnu3, XUMHUYECKOEe
paBHOBECHE, YIJIEPOJIHBIN CKeJleT, (DYHKIHOHAJIbHAsI TPYIIa, H30Mepus,
TOMOJIOTHS;

OCHOBHBIC 3aKOHbl XMMHH: COXPAHECHUs MAacChl BEIIECTB, MOCTOSHCTBA
cocTaBa, NEPUOAUYECKUAMN 3aKOH;

OCHOBHBIC TEOPUH XHWMHUHU: XHUMHYECKON CBSI3U, DJIECKTPOJIUTHYECKON
JTUCCOLMAIINU, CTPOCHUSI OPTAaHUYECKUX COCTMHCHUN;

BOKHEUIIIME BEIIECTBA M MATEPUANIBI: OCHOBHBIE META/UIbl U CIUJIABBI;
CepHas, COJIsiHasA, Aa30THasg M YKCYCHAas KHUCIOTHI; IIEJIOYH, AMMUAK,
MUHEpaJIbHBbIC YAOOpPEHUS, METaH, JITHJICH, alleTWUJIeH, OCH30J, ATaHOI,
KUPBI, MbIJa, TJIIOKO3a, caxapo3a, Kpaxmal, KieTryaTka, OeJKH,

HNCKYCCTBCHHBIC U CUHTCTUYICCKUC BOJIOKHA, KAYYYKH, IIJIACTMACCHI.

1.3.3 Ilinanupyemble pe3yJIbTaThl 0CBOEHHUSI y4eOHOI'0 NpeaMeTa:

Oco6oe¢ 3HaueHKne yueOHbIl mpeaMeT uMeeT npu GpopmupoBanuu u pazputuu OK.

Oo61mme Ili1annpyemMble pe3yibTaTbl 00y4eHHsI
KOMIIETEHIIHH Oﬁmﬂe1 Z[ncummlzlHapm,le2
B 4acTu TPYAOBOIO | - BIJANETh CUCTEMOW XHUMHYECKHUX
BOCITMTAHHUS: 3HAHWMH, KoTopas BKJIIOYAET:
TOTOBHOCTB K TPYAY, OCO3HAHUE | OCHOBOIIOJATraoIINe IMOHSATHS
IIEHHOCTH MacTepCcTBa, | (XMMUYECKUI 9JIEMEHT, aTom,

0K 01. Beibupath

TPYIOTIOOHE; 3JIEKTPOHHAsT 000JI0YKa aToma, S-, p-, d-
CITOCOOBI pereHus .
3a1ad T'OTOBHOCTbH K AKTUBHOU | 3JICKTPOHHBIC Op6HTaJ'II/I aTOMOB HOH,

. NEeSITEIIbBHOCTH MOJICKYyJla,  BaJCHTHOCTb,  DIIEKTpPO-

podecCuoHATbHON .

TEXHOJIOTUYECKON U conu- | OTPHULATCIBHOCTH, CTCIICHL OKHCJICHHA,
NCATCIIbHOCTU o

QITBHOM HANpaBJICHHOCTH, | XUMHUYECKasi CBSI3b, MOJIb, MOJISIpHAs

ITPUMCHUTCIIBHO K
[Pa3IMIHBIM KOHTCKCTaM

CIOCOOHOCTh ~ MHHMIIMHPOBATh, | Macca, MOJSIPHBIA 00BEM, YIIIEPOIHBIH
IUIAaHUpOBaTh M CAMOCTO- | CKeJleT,  (yHKIMOHalbHAas  TIpymna,
SITEIHO ~ BBINOJHATH  TaKyO | paAMKall, U30MEPUs, H30MEPHI, TOMO-
JESTCIIBHOCTB; JIOTUYECKUI pan, TOMOJIOT'H,
MHTEpPEC K pa3InyHbIM cepam | yrieBogopoasl, KHCIIOPOJ "




MpoEeCCUOHAIBHONW  JIeSATEIh-
HOCTHU, OBJIAJICHUE YHUBEPCAIIb-
HbIMH Y4EOHBIMHU MO3HABATEIb-
HBIMH JEUCTBUSIMU:

a) 0a30BBIC JOTUYECKHE JICHCT-
BUSL:

CaMOCTOSITEIbHO  (hOPMYJIHPO-
BaTh u aKTyaJTu3upOBATh
npoOjeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

YCTaHaBIIMBATh CYIECTBEHHBIN
NpU3HAK WJIA OCHOBaHUS ISt
CpaBHEHHUs, KiacCU(PUKALMUU U
000011IeHHS;

OTIpEeAeNATh LEIN AeSITeIbHOC-
TH, 3aJaBaTh MapaMmeTpel W
KPUTEPUU UX TOCTHKEHUS;
BBISIBJISITH  3aKOHOMEPHOCTU U
IPOTUBOPEUYUS] B paccMaTpu-
BaeMBIX SIBJICHUSIX;

BHOCHTD KOPPEKTHBBI B
JESITENIbHOCTbD, OILICHUBATH
COOTBETCTBUE pe3yNIbTaToB
[eNnsiM,  OLEHWUBAaTh  PHUCKHU
MOCIEACTBUM IeATEIbHOCTH;
pa3BHUBAThH KpeaTHUBHOE
MBILUIGHUE  TpPU  pEIIeHUU
KHU3HEHHBIX Tpo0IeM

0) 6a30BBIC MCCIIEIOBATEIHLCKUE
JIEVCTBUS:

BJIa/JIeTh HaBBIKAMU  y4eOHO-
HCCIICIOBATENILCKOM U TIPOEK-
THOM JesTeNbHOCTH, HaBbIKAMU
paspemnieHus mpoodieM;
BBISBJISITH  NPUYMHHO-CIIEZACT-
BEHHBIC CBSI3U U aKTyallU3H-

poBaTh  3ajauyy, BBIJBUIATh
TUIIOTE3Y ee pelieHus,
HaXoOAUThb  apryMeHTbl  JUId
JI0Ka3aTeNnbCTBa CBOMX

YTBEpKICHUI, 3a7aBaTh Napa-
METPBI U KPUTEPUU PEIICHUS;
aHAJIM3UPOBATh IIOJNyYCHHBIC B
xoze penieHus 3a71a4n
pe3yabTaThl, KPUTUYECKH
OLICHUBATh HMX JOCTOBEPHOCTb,
IPOTHO3UPOBATh W3MEHEHHE B
HOBBIX YCJIOBUSIX;

yMETh IE€PEHOCUTh 3HAHUS B
[IO3HABATEIbHYIO W  TPaKTH-
YEeCcKyl0 O0JIacTH KH3Henes-
TEIBHOCTH;

yMETh HMHTEIPUPOBATh 3HAHUS
u3 Pa3HbIX IPEMETHBIX

a30TcojiepKallue COeAUHEHHs, OHuoIo-
THYECKHUE AKTUBHBIC BEILIECTBA
(YyreBoipl, >KUPHI, OCTTKH),

MOHOMEp,  TOJUMEp, CTPYKTYpHOE
3BE€HO,  BBICOKOMOJIEKYJISIPHBIE  COe-
JUHEHHUS, KpUCTaJUIMUecKas pelieTKa,
THUIIBI XUMHUYECKHUX peakuui
(OKHCIUTENIBHO-BOCCTAHOBUTEIbHBIC
9K30- W DSHAOTEPMHUYECKHE, PEaKIUU
HOHHOTO0 00OMEHA), PacTBOp, JJIEKTPO-
JIUTHI, HEAJIEKTPOJIUTHI, ANEKTPO-
JUTUYECKAs TUCCOIUAIUS, OKUCITUTEND,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUECKOMN
peakiuy, XUMHYECKOE pPaBHOBECHE),
TEOPUH U 3aKOHBI (TEOpUsi XUMHUUECKOTO
CTpoeHust oprannueckux Bemiects A.M.
Bytneposa, Teopus 31EKTPOTUTAYECKOI
JUCCOLMAIMY, TEPUOJUYECKUN 3aKOH
JA.W. MeHnneneeBa, 3aKOH COXPaHEHHS
(Maccel), 3aKOHOMEPHOCTH, CHUMBOJIU-
YeCKUH SI3bIK XUMUHU, (PaKTOIOTUYECKUE
CBEIEHUS O CBOMCTBaX, COCTaBe,
MOJIydeHUn U 0e30MacHOM HCHOJIb-
30BaHUU BAXKHEWILIMX HEOPTaHWYECKUX
U OpraHMYecKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA;
e YMETh  BBIBIATH  XapaKTEepHBIE
MPU3HAKK MU B3aHUMOCBS3b H3YYEHHBIX
MOHATHM, MPUMEHSITH COOTBETCTBY-
IOIIMEe  TOHSATUS  OpU  ONUCAHUU
CTPOCHHS U CBOMCTB HEOPraHUYECKHUX U
OpraHUYECKUX BEILIECTB u ux
MpPEeBpALICHHH; BBIABISATH B3aHMMOCBA3b
XUMUYECKUX 3HAHUU C TOHATUSIMHU U
MPEJICTABICHUSIMH JIPYTUX €CTECTBEH-
HOHAYYHBIX MPEIMETOB;

YMETh HUCIOJb30BaTh HAMMEHOBaHUS
XUMUYECKUX COEIMHEHUU MEeXIyHa-
POJIHOTO coro3a TEOPETUYECKU
MPUKIATHON XUMHH U TpPUBHAIIbHbBIC
Ha3BaHUS BaXHEHIIINX BEIIECTB
(3TUTICH, aleTWICH, TIUIEpUH, (EHOI,
dbopManbaerua, yKCycHas — KHCJOTa,
[JIMIWH, YTapHBIA ra3, YriaeKUCIbId ras,
aMMUaK, TallleHas U3BECTh HeramieHas
U3BECTh, NHUTHhEBAs COAA U JIPYTHX),
COCTaBJIATh (OPMYIIBI HEOPTaHUYIECKUX
U OpPraHWYecKuX BEIIECTB, YpPaBHEHUS
XUMHYECKUX PEaKIHi, OOBICHITh HX
CMBICH; TOATBEPXKIATh XapaKTepHbIE
XUMHUYECKUE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIUMHU  SKCIIEPUMEHTAMHU
U 3aluCsMHA YPaBHEHUH XUMHUYECKHX
peaKIuii;




o0Jacren;

BbIIBUT'aThb HOBBIC nuacu,
npeJiaraTh OpUTHHAJIbHBIC
MOJXOBI U PELIECHUS;

CIIOCOOHOCTh HX  HCIIOJB30-

BaHUA B HOBH&B&T@HBHOﬁ nu
COIMAIIBHOM MPAKTUKE

YMETh YCTaHABJIMBATh NMPUHAAJICIKHOCTD

M3y4YEHHBIX HEOPTaHUYECKUX u
OpPraHUYECKUX BEIIECTB K
OTpeAeNiEeHHBIM KJaccaM H TPYIIaM
COCMHEHMH,  XapakTepu3oBaTb  HUX

COCTaB U Ba)KHEHUIIIHE CBOIICTBA;
OMPEACIISITH BUIbl XUMHUECKUX CBSI3EH
(KoBaJICHTHAs, MOHHAs, METAJUIMYECKas,
BOJIOPOAHAS), THIBI KPUCTAIUTMUECKHUX
PEIIeTOK BEMIECTB; KIACCUPUIIUPOBATH
XUMHYECKUE PEaAKIIUH;

e chopMHupOBaTh MPEACTABICHHS: O
XHMHYECKOM COCTABIISIONICH €CTECTBEH-
HO HAay4YHOW KapTUHBI MHpa, pOJHU
XMMHH B TO3HAHUU SIBJICHUN MPUPOIBI,
B (OPMHUPOBAaHWM  MBINUICHUS U

KYJIBTYPBI JINYHOCTH, ee
(byHKIMOHATBLHON rpaMOTHOCTH,
He00X0o MO IUIA perieHus

MPAKTUYCCKUX 3a/a4 U SKOJIOTMYCCKH
00OCHOBAaHHOTO OTHOIICHUSI K CBOEMY
3JI0POBBIO U TIPUPOTHOI Cpee;

yMETh MPOBOJUTh  PacUEThI o
XUMHAYECKHM (hopMysiamM u ypaBHEHHSIM
XUMHYECKUX peakuui C

MCIOJIb30BaHUEM (DU3HUECKUX BEIHUMH,
XapaKTepU3YIOIINUX BelIeCcTBa C
KOJINYECTBEHHOW CTOPOHBI:

Macchbl, o0beMa (HOpMaJIbHBIE YCIIOBHUS)
ra3oB, KOJMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CHCTEMHBIE XHMHUYECKUE
3HAHUSA ISl TPUHITHS PEIICHUN B
KOHKPETHBIX JKHU3HEHHBIX CHUTYalUsX,

UCII0JIb30BATh cpenacTBa
MH(OPMALIMOHHBIX U KOMMY-
HUKAIIMOHHBIX TEXHOJOTUH B
pelieHun KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OPTaHU-

CBSI3aHHBIX C BEIIECTBAMH U  HX
MIPUMEHEHUEM.
OK 02. Ucnons3oBars | [IpencraBnenne uHQOpManuu | YMETh IOJB30BaThCs BEIIECTBAMH U
COBPEMEHHBIC CPE/ICTBA | pa3JIMUHBIX BHAOB U  (GOpM | 1aOOpaTOPHBIM o0opyI0oBaHUEM;
[OVCKa, aHAIM3a U NPECTaBICHHUS; NpPEJCTaBIATh PE3YNbTaThl XUMHYEC-
MHTEPIIPETALUN CO3/1aBaTh TEKCTHI B Pa3jIMUHBIX | KOTO 3KCHEpUMEHTa B ¢opMe 3amucu
MH(pOpPMAaLIUU 1 dopmarax C YUETOM | ypaBHEHHMH COOTBETCTBYIOLIMX pPEaKIUi
H(pOpMallMOHHbIE Ha3HayeHus: uHbopMauuu U | U GOopMyIHpPOBaTH BHIBOABI HAa OCHOBE
TEXHOJIOTUH JUIS IIEJICBOM ayJAUTOPUH, BHIOMpAs | 3THX pe3yabTaToB;
BBHITIOJTHEHUS 3a/1a4 ONTUMAJIEHYIO dbopMy | yMETh aHANU3UPOBATh XUMHYECKYIO
npodeccnoHaIbLHON IpeCTaBICHUS U | “HpOpPMAIUIO, TOITYYaeMyI0 U3 Pa3HbIX
eI TeIbHOCTH. BU3YaIH3aliy; HUCTOYHUKOB (cpencts MaccoBOH
- OLEHUBAaTh JOCTOBEPHOCTb, | MHPOpMaLuu, cerb VHTEepHeT u
JETUTUMHOCTh UH(pOpMaIuu, ee | apyrue);
COOTBETCTBHE MPAaBOBBIM M | BIaJeTh OCHOBHBIMH METOAaMHU
MOpaIbHO-ITHUECKUM HOpPMaM; | HAy4yHOr0  TIO3HAHUS  BEUIECTB U

XUMHYECKHUX SIBICHUN (HaOIto/IeHue,
W3MEpEHUe, SKCIEPUMEHT, MOJIEIUpPO-
BaHMUE);

yMETh  TPOBOJUTH  pacyeTbl IO
XUMHYECKUM (QopMysIaM U ypaBHEHHSIM




3aIMOHHBIX 3ajaq C
co0uroIeHNeM TpeGoBaHUI
SPrOHOMHKH, TEXHUKH Oe3o11ac-
HOCTH, THTHEHBI, pecypcoche-
pexKeHUs, IPaBOBBIX "
TUYECKUX HOPM, HOPM
nH(popManMoHHOM OGe30IacHoC-
THU;

e BIAJICTh HaBBIKAMU
pacrio3HaBaHUA n 3allIUThI
uHpopmanuu, HWHPOPMAIMOH-

HOM 0€30IMaCHOCTH JIMYHOCTH

XUMAYECKHX  PEaKIUd ¢  HCHOJb-
30BAHUEM q)HSI/IquKI/IX BCJINYHH,
XapaKTePU3YIOIINX BEIIECTBA c
KOJIMYECTBEHHOW  CTOPOHBI:  MAaccChl,
o0beMa (HOpMaJbHBIC YCIIOBHsI) Ta30B,
KOJIMYECTBA BEIIECTBA;

WCIIOJIh30BAaTh CHUCTEMHBIC XMMHUYECKHUE
3HaHUSA JUIA IIPUHATHS DPELICHUM B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX,
CBsI3aHHBIX C BEUIECTBAMH nu ux
IPUMEHEHHEM

OK 04. DddexTuBHO
B3aMMOJICCTBOBATh U
paboTaTh B KOJUICKTHBE
1 KOMaHJIe.

TOTOBHOCTh K CaMOpa3BUTHIO,

CaMOCTOSATECILHOCTH H
CaMOOIIPEEIIECHHUIO;
OBJIaJICHUE HABBIKAMH Y4eOHO-
HCCJICIOBATEIbCKOM,
IIPOCKTHOM M COLMAIbHOMN
JIeSITEIILHOCTH;

OBjiaieHne yYHUBEPCAJIbHbI-
MH KOMMYHHUKATUBHBIMU
JeHCTBUSIMM:

0) coBMecTHAs JIeITeIbHOCTD:
MOHUMATh U  MCIOJIb30BaTh
MPEUMYILECTBA KOMAHIHOW H
WHUBUIYAILHON pabOTHI;
NPUHUMATh LEIU COBMECTHOM
JIeATETbHOCTH,
OpraHU30BBIBATh u
KOOPJAMHUPOBATH JEHCTBUS 10
€€ JIOCTUKEHUIO: COCTaBIISTh
IJIaH JEUCTBUM, pacCIpenessiTh
poau ¢ y4eToOM  MHEHUH
YY4aCTHUKOB  OOCYXIaTh  pe-
3yJIbTaThl COBMECTHOU pabOThI;
KOOPJUHHUPOBATH U BBIMIOJIHSITH
paboTy B YCIOBHSX PEaIbHOTO,
BUPTYaJIbHOTO M KOMOWHHUPO-
BaHHOT'O B3aMMOJCHCTBUS;
OCYUIECTBIISITh MO3UTHUBHOE
CTpPaTernyecKoe IIOBEICHHE B
pa3JIMYHBIX CHUTYyalUsiX, Mpo-
ABJIATH TBOPYECTBO u
BOOOpakeHUE, OBITh WHHIIMA-
THBHBIM

OBnagenne YHHBeEpCaJb-
HBIMH peryassTHBHbIMH
ACHCTBUAMU:

r) NpUHATHE ce0sl U JAPYIrux
JIIO/IeH:
MPUHUMATH MOTHBBI u
apryMEeHThI ApYTruxX JIoAeH mpu
aHaJIM3e PE3yJIbTaTOB JESTEINb-
HOCTH;

- yMeThb IUIAHUPOBAaTh M BBINOIHSITH
XUMHAYECKHH SKCIEPUMEHT (IIpeBparie-
HUS  OpPraHMYEeCKMX  BEIIECTB  MpPH
HarpeBaHWM, TMIOJIyYCHHUE OTUJICHA |
M3Y4YEHHE €ro CBOMCTB, KaueCTBEHHBIE
peakuyu Ha ampJeTUibl, Kpaxmall,
YKCYCHYIO  KHUCIOTY;  JeHaTypauus
OCTKOB TIpM HArpEeBaHUU, LIBETHHIC
peakuuu OeNKOB; MPOBOAUTH pEaKLUU
MOHHOTO OOMEHa, OMNpeNeNiTh Cpeny
BOJAHBIX  pPacTBOPOB, KadyeCTBEHHBIE
peaknuu Ha cynbdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS;
peaTh KCIEepUMEHTAIBHBIC 3a/1a4H I10
temam "Metamel" u "Hemertamnel") B
COOTBETCTBUHM C TMpaBWJIAMU TEXHUKH
0e3omacHOCTH TIpu  OOpamieHuu ¢
BEIIECTBAMHU u 1a060paTOPHBIM
0o0opynoBaHuEM; MPEACTABIATH PE3YIb-

TaTbl XUMHUUYCCKOI'O OSKCIICPUMCHTA B
dhopme 3aMmicu ypaBHEHUH
COOTBETCTBYIOLIUX peakuui 151

¢dbopMynupoBaTh BBIBOABI Ha OCHOBE
3TUX PE3yIbTaTOB




npu3HaBaTh CBOE IMpaBO U
IpaBO  JIpYyrux JIOJEH Ha
OIIINOKH;

pa3BHUBAThH CIIOCOOHOCTH
NOHMMATb MHP C TO3ULHUU

JPYyroro 4ejuoBeKa,

OK 07. ConeiicTBOBaThL
COXPAHCHHUIO OKpPYXkaro-
el cpelbl, pecypco-
COEpEeKCHHIO, TPUMCHSTH
BHaHUS 00 W3MCHCHHH|

KTMMaTa, HPUHITUIIb]
OCPEKITUBOTO  TIPOU3-
BO/CTBa, 3((eKTUBHO

EeliCTBOBATh B YPE3BbI-
YaHBIX CUTYaLHSIX

B o0ugactu 3K070rH4ecKOro
BOCIIMTAHUS:

- chOpMHPOBAHHOCTh JKOJIO-
TUYECKON KYJIbTYpbI, MOHUMAa-
HUE  BIHSHHUS  COLIMAIBHO-
HSKOHOMHUYECKUX IMPOILIECCOB Ha
COCTOSTHUE MPUPOAHOMN u
COIIMAILHOM Cpe/ibl, OCO3HAHUE
IJ100abHOTO XapakTepa 3K0JI0-
THYECKUX pobIeMm;

- IJJAHUPOBAaHUE M OCYIIECTB-
JIEHue JEUCTBUN B
OKpY’KaroIllel cpelie Ha OCHOBE
3HAHUS UEeJIeld  YCTOMYMBOIO
Pa3BUTHUS YEJIOBEYECTBA; AKTHUB-
HO€  HENpUATHE  JICHUCTBHIA,
NPUHOCSIIMX BpEeA OKpYKaro-
men cpene;

- YMEHHE MPOTHO3UPOBATH
HEOIaronpusATHBIE YKOJIOTHYEC-
KM€ TIOCIIEJICTBUS  IPEAINpHU-
HHUMaeMBbIX JIeHiCTBUM,
IIpeI0TBp-allaTh UX;

- paCUIMPEHHE OIbITA JIESITEIb-
HOCTHU KOJIOTUYECKOUN HaIpaB-
JIEHHOCTH;

- OBJIaJIcHHE HaBbIKaMHU Y4eO-

HO-HMCCIIEIOBATENbCKOM,  TIPO-
€KTHOU Hu COLIMAILHOM
JCATCIIBHOCTHU

chopMUpOBaTh TPEICTABICHUSA: O

XUMHUYECKOM COCTaBIISIONICH €CTCCTBCH-
HOHAyYHOW KapTUHBI MHpaA, POJIH
XUMHUU B MO3HAHUM SBJICHUN TPUPOIBI,
B (GOpPMHUPOBAaHWHM  MBIIUICHUS U
KYIbTYPbl JIMYHOCTH, €€ (YHKIUU-
OHAJIBHOW TPaMOTHOCTH, HEOOXOIUMOM
JUISL PEIIeHUs] TPAKTUYECKUX 3aJaduu
9KOJIOTHYECKH OOOCHOBAHHOI'O OTHO-
HIEHUsT K CBOEMY  3J0pOBbIO U
MPUPOIHOM CpeJe;
- YMETh co0o1aTh IIpaBuJIa
9KOJIOTHYECKHU 11e71eCO00pa3HOTO
MOBEJACHUS B OBITY ¥  TPYAOBOM
JNEATEIbHOCTH B ILENSAX COXPaHCHHS
CBOETO 3J0pPOBbI U  OKpYXKAIOLIEH
MPUPOAHOMN Cpebl; YUYUTHIBATh
OMMIaCHOCTb BO3JCKHCTBHSA Ha KHUBBIC
OpraHu3Mbl OIPENICICHHBIX BEUIECTB,
MMOHHUMAast CMBICIT IMOKAa3aTelst
NpENEIbHOM  JIOMYCTUMOM  KOHIICH-
Tpauuu

B pesynbrare OCBOEHHUS MPOrpaMMBbl

nporpamma

BOCHUTAHUS,

HarpaBJICHHAsA

JMYHOCTHBIX pe3ynbTaToB (JIP):

JIP 2

[IposBrsroninit

y4eOHOTO MpeaMera peanusyercs

Ha

AKTHBHYIO

dbopMHpOBaHUE  CIEMYIONTUX

IPaKIaHCKYIO ITO3HIIUIO,

JEMOHCTPUPYIOUIUNA MPUBEPKEHHOCTh MNPUHIMIIAM YECTHOCTH, MOPSJOYHOCTH,
OTKPBITOCTH, SKOHOMUYECKH AKTHUBHBIM M Yy4YacCTBYIOIIUA B CTYJEHUYECKOM U
TEPPUTOPUATIBHOM CAMOYIIPABJICHUH, B TOM YHCIIE HA YCIOBUIX TOOPOBOJIHUECTBA,

NPOAYKTUBHO  B3aUMOJCHUCTBYIOIIMKA W  YYacCTBYIOIIMH B  JIESITEIBHOCTH

00I1IeCTBEHHBIX OpraHU3aIUH.



JIP 4 TlposBnsiomuii ¥ AEMOHCTPUPYIOIIMN yBaXXCHHE K JIIOASIM Tpyja,
OCO3HAIOIIMHN [IEHHOCTh COOCTBEHHOTO TpyAa. Ctpemsiuiics K pOpMUPOBAHUIO B
CETEBOM cpeJie JIMYHOCTHO U MPO(ECCHOHATBLHOTO KOHCTPYKTUBHOTO «IM(PPOBOTO
cuenay.

JIP 16 IIpuoOperenne oOyHaIOMIMMHUCSA COLMAIBHO 3HAYMMBIX 3HAHUH O
npaBuiax BEJIEHHUS JKOJOTMYECKOro o0pas3a >KU3HU O HOpMax U TPaJULIUSIX
TPYAOBOH JIEATEIBHOCTH YEJIOBEKa O HOPMax W TPAJAULUAX MMOBEACHUS YEJIOBEKa B
MHOTOHAIMOHAILHOM, MHOTOKYJIETYPHOM OOIIIECTBE.

JIP 23 Tlonydyenue OOyYarOIIMMUCA BO3MOXXHOCTH CaMOPACKPBITHS U
camopeanu3anus TUIHOCTH.

JIP 30 OcymecTBasomui MOUCK W HCMHOJb30BaHUE HHOOpPMAIINH,
HeoOxomumon it d(PQPEeKTUBHOTO  BBIMOTHEHHWS  PAa3IMYHBIX  3ajad,

HpO(pGCCI/IOHaJIBHOFO N JIHYHOCTHOI'O pa3sBUTHA.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPE/IMETA

2.100beM y4eOHOoii TMCHUILTHHBI M BUbI Y4e0HO#i padoThI

Buna yuyeoHoit padoThI Oonéw B
yacax

O0béM 00pa3oBaTe/IbHON NPOrpaMMbl Y4eOHOM TMCHMIIIMHBI 108
B TOM YHCJIE:
OcHOBHOe coepxkaHmne 72
B TOM YHCIJIE:
JIEKITUH, YPOKH 34
camocCTosITeNIbHas padoTa 36
MIPAKTUYECKHE 3aHATUS 28
nabopaTOPHBIE 3aHATUS 10
IIpogeccnoHaAIbHO-OPUEHTHPOBAHHOE CO/IEePKAHME
B T.4..
TEOPETHUECKOe 00yUeHUE 34
MPAKTUYECKHUE 3aHATUS 28
Ja00paTOpHBIE 3aHATHUS 10
KOHTPOJIbHBIE PadoThl
B coomsemcmesuu ¢ yuebnvim nianom no umozam | cemecmpa 2
ammecmayus NPOBOOUMCsL 8 hopme KOHMPOIbHOU pabombl
[IpomexyTrounas arrectanus B popme nuddepeHIpoBaHHOTO 9

3a4€Ta




2.2 TemaTHYecKMii IJIaH U COIePKaHNE YUeOHO U CIUTLTUHBI

1 2 3 4
dopmupyembie
KOMIIETeHIIUHN
HanmenoBanue | Coaep:kanue yueOHOro Mmarepuasia, NpaKTHYeCKHe U Ja00paTOpHbIE 3aHATHSA, O0bem (OK), TTIK u
pa3aesioB U TEM CaMOCTOAITeIbHAsI padoTa 00y4aroIMXCsl 4acoB ’
JINYHOCTHBbIE
pe3yabrartsl (JIP)
Pa3znen 1. TeopeTuyeckne 0OCHOBBI XUMHHU 8/4
1.1.1 OcHoBHbIE TOHATHA M 3aKOHBl HEOPTraHMYECKOW U OOIEeld XUMHU. OK 01 OK 02
[Tepuonnueckas cuctema xummudeckux saemeHntoB J[.M. MenneneeBa. CTpoeHne atoma JIP 16,23,30
Conep:xkanue y4eOHOro MmaTepuasa
CoBpemeHHas Mojielib CTpoeHus atoMa. CUMBOJIMYECKUHN A3BIK XUMUU. XUMUYECKUI
AJIIEMEHT. DJEeKTPOHHAas KoHpurypamus atroma. Kinaccudpukanuss XuMuueckux
9JIEMEHTOB (S-, P-, d- aeMenThl). BaneHTHBIC 5IeKTpOHBI. BajeHTHOCTD. DIIleKTpOHHAs
Tema 1.1 IPUPOJIa XUMHUUYECKOMN CBA3U. DIIEKTPOOTPULIATENHOCTh. BUIbI XUMUYECKOM CBSI3H
Crtpoenue (koBaJIeHTHAs1, MOHHAs, METAJITMYECKasi, BOJAOPOAHAS) U CITIOCOOBI €e 00pa30BaHMs.
aTOMOB. [Tepnoanueckas cucreMa xXuMu4eckux diiemeHToB .M. Menneneesa. @usnueckui
[Tepunoanueckuii | cmbica Ilepuoanueckoro 3akoHa /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHECHUS
3aKOH U CBOMCTB XMMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMHU MTPOCTHIX U CJIOKHBIX BEIIECTB B 2
MEpUOANYECKAsT | COOTBETCTBHHU C MOJIOKEHUEM XUMHUYECKOT0 3eMeHTa B [lepuoandeckoi cucreme.
cucrema MupoBo33peHueckoe U HaydyHoe 3HaueHue Ilepuoandeckoro 3akona /..
XUMHUYECKUX MenneneeBa. [Iporaossl /I.1. MenneneeBa. OTKpbITHE HOBBIXXUMHYECKUX 3JIEMEHTOB
anemenToB [[.1. CamocrosiTenbHasi padora o0yyarommxcs Nel
Menneneera KoHncnekT, moarotoBka cooOlieHMid Ha TeMbl 1O BbIOOpY: HaHoTexHonorus kak
IIPUOPUTETHOE HANPABICHUE pAa3BUTHS HAyKW MW NOPOU3BOACTBA B Poccuiickoi
Oenepaunu; PaamoakTuBHOCTh. Vcmosb30BaHME pPagMOAKTUBHBIX H30TOINOB B
TEXHUYECKUX LENAX. PEHTTEHOBCKOE W3IIy4EHUE U €0 UCIIOJIb30BAHUE B TEXHUKE H
MeauiuHe. PerieHue TEOpeTMYECKUX W IKCIEPUMEHTAIBHBIX 3a7ad 10 BOIPOCAM: 1

OCHOBHbBIC TIOHATHUS XWMHH, OCHOBHBIC 3aKOHBI
HaxX0KJIEHUE OTHOCUTEILHOM!

xuMuu. PacyeTHple 3agauud Ha




MOHCKyanHOﬁ MacCChbl, OIIPCACIICHUC MaCcCOBOM JO0JIM XHMMHYCCKHUX DJOJIICMCHTOB B
CJIOKHOM BCIICCTBC.

1.1. 2 IlIpaktuyeckoe 3aHsTHe Nel PelieHne mNpakTUKO-OPUEHTUPOBAHHBIX
pacyeTHbIX 3a7a4 1o Teme: "OCHOBHbIE KOJIMYECTBEHHbIE 3aKOHBI U PACUETHI IO
YpaBHEHUSIM XUMUYECKUX peakiun"

OK 01 OK 02
[1IK 2.4.

IIpopuabubie MW NpPoPecCHOHAIBHO 3HAYMMbIE 3JJEMEHTHl CONAEPKAHMSA:
XHWMHUYECKHE SBJICHUS B OCHOBE TEXHOJIOTMYECKUX OIEpaluili Ha MOPEANPUITHIX
KEJIE3HOJOPOKHOTO TpaHCcHopTa (HaIulaBKa IMPU PEMOHTHBIX padoTax, HaHECEHUE
JIAKOKPACOYHBIX MOKPHITUH).

JIP 2,4,16,23,30

CamocrosiTtesibHast padota o0yqarommxcs Ne2
[Tonbop, ananu3 u mpeoOpa3zoBanue yueOHoro marepuana. [loarotoska cooOmieHnii Ha
TEMBI 10 BbIOOPY: McTopust pa3BuTHs xumMuueckoil Hayku B Poccun; Benukue xumuku
Poccuu; XKusne u nesreapnocts .M. Menaeneena.

1.1.3 lIpakTu4yeckoe 3ansitue Ne2 PerieHre npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aga4d no teme: Ilepuoanueckas cucrema xumuuyeckux sneMeHToB .M. Menpneneesa.
Ctpoenue atoma

IIpopuiabHbie 1 MPOGeCcCHOHAIBHO 3HAUYMMBbIE 3JIEMEHThI cofaepkaHuss. OCHOBHbIC
XUMUYECKUE 3aKOHbI, TEOpPHUM U YYEHHUS CIIOCOOCTBYIOT 0oJiee TMOJHOMY U
OCO3HAaHHOMY TOHUMAHHMIO XMMHUYECKHX IPOIECCOB s (POPMHUPOBAHUS HAYyUYHOTO
MHPOBO33PEHHUSI; KaK OCHOBBI [JII KOJIMYECTBEHHBIX PACUETOB W PEIIEHUS MHOTHE
pacUETHBIE 3a1a4¥ TPAKTUYECKOTO U TEXHOJIOTUYECKOT0 3HAYCHUS.

OK 01 OK 02
[IK 2.4,
JIP 2,4,16,23,30

CamocrosiTtesibHast padora o0yqarommxcs Ne3
[Tonbop, ananu3 u mpeoOpa3zoBanue yueObHoro marepuana. [loarotoska cooOmieHnii Ha
TEMBbI TI0 BbIOOPY: PaamoakTuBHOCTH. Vcmonb30BaHME pPagMOAaKTHBHBIX HM30TOMOB B
TEXHUUYECKUX IENsX. PEHTTeHOBCKOE M3MY4YeHHE M €ro WCIOJIb30BaHHUE B TEXHUKE U
MEIHIINHE.

1.1.4 TlpakTuuyeckoe 3aHsiTue Ne3 PerieHue SKCIEpUMEHTAJIbHBIX 3a7ad IO TeMe:
THUIbl XUMUYECKUX CBSI3€M. THUIBI KPUCTAIUIMYECKUX PEIIETOK

IIpopunbHbile W NPOPecCHOHANBHO 3HAYUMbIE JJIEMEHTBI  COAEpP:KaAHUA.
KomnuiekcHble COEIMHEHMS HCIONB3YIOT JUIsi OKPacKu 3[aHHMM, COOPYKECHUH,
000py/I0BaHNUs ¥ MYTEBbIX MAIINH

OK 01 OK 02
JIP 2,4,16,23,30




CamocrosiTesibHast padora o0yvarommuxcs Ned
[Ton6Oop, ananu3 u mpeoOpazoBaHne yaeOHOTO MaTepuaa.

Paznen 2. XuMuyeckne peakunu

10/5

Tema 2.1 Tunsl
XUMHUYECKHUX
peaKuni

2.1.1 Knaccudukanus v TUTTBI XUMHYECKUX PEAKIUi HEOPTaHUIECKUX COCTMHCHHM

OK 01 OK 02
[1IK 2.4.
JIP 4,16,23,30

Conep:xkanue y4eOHOro Mmatepuasa

Knaccudukanus v TUIIBI XUMUYECKUX PEAKIUi C yYaCTHEM HEOPTaHWYECKUX BEILECTB.
CocraBneHnne ypaBHEHUN peakluii COSTUHEHUS, PA3JIOKECHUsI, 3aMeIeHusI, 0OMEeHa, B
T.4. peaKtu"I TOpCHH:A, OKHCIICHHUA-BOCCTAHOBJICHHA.

ypaBHeHI/IH OKHCJIIEHHUS-BOCCTaHOBICHUS. CrteneHb okuciaeHus. OKHCIUTENs |
BoccTtanoBuTenb. CocraBiaeHHE H YPaBHHUBAHHUC OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIX
peakiuii METOJOM JJIEKTpoHHOro Oamanca. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakimu B TPHUPOJAE, TMPOM3BOACTBEHHBIX TIPOIECCaxX H IKUZHEACITCIbHOCTH
OpPTaHHU3MOB.

CamocrosiTesibHasi padora odyuarmmuxcs: NeS
Amnanu3 u npeoOpazoBanne yueOHOU nHOpMaIuu.

2.1.2 IIpakTuyeckoe 3anaTHe Ne4 PenieHue SKCIEPUMEHTAIBHBIX 3a1ad MO TEME:
"OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE pEaKIINK"

IIpopuiabHbie 1 MpodecCHOHATBHO 3HAYUMBbIE JIEMEHThI COAEPKAHUSA. 3HAUCHUE
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIX PEAaKIUMl B MPUPOJE M Ha NPEANPUATHAX
KEJIE3HOJOPOKHOU  oTpaciau. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE IPOLIECCHI  Kak
OCHOBa IPOLIECCOB KOPPO3UM METAIJIOB, pabOThl XMMHUYECKUX HCTOYHHMKOB TOKa U
aKKyMYJIATOPOB U T.JI.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

CamocrosiTesibHasi padora o0yqarommxcs Ne6
[Ton6op, ananu3 u npeoOpazoBanue yueOHON nHMOPMAITUH.




Tema 2.2 JjekTpo-
IHTHYECKAas
muccouuanus u
HMOHHBLIH 00MeH

2.2.1 PacTBOpeHuE Kak (HU3HUKO-XUMHUUECKHH MPo1Iece

OK 01 OK 04
[1IK 2.4.
JIP 4,16,23,30

Conep:xkanue y4eOHOro MmaTepuasa

Teopus 37EKTpONUTHUECKOW Auccouuanuu. MoHbBIL. DIEeKTpONUTHI, HEIIEKTPOJIUTHI.
Peakiuu wmonHoro oOmena. CocTaBieHHE peakIMii HMOHHOIO0 OOMeHa MyTeM
COCTaBJICHUS UX MOJIHBIX U COKPALIEHHBIX MOHHBIX ypaBHeHHH. KHCIOTHO-OCHOBHBIE
peakuuu. 3aJaHusl Ha COCTABJIICHUE HOHHBIX PEaKIIUM.

[IpakTHueckoe HCIONB30BAHKWE pEAKIMM HOHHOrO OOMEHa U THApoJIHM3a B
TEXHOJIOTUYECKUX  Mpoleccax  >KEJIE3HOAOPOKHOro  TpaHcmoprta.  [lonstus:
raJIbBAaHOCTETHUS, TATbBAHOIUIACTHKA, MX MPAKTUYECKOE 3HAYCHHE B JKEJIC3HOIOPOKHOM
XO3SIUCTBE

CamocrosiTesibHasi padora o0yqarommxcs Ne7
Ananu3 u npeoOpazoBanue yueOHOM nHpopmarmu. [lonroroBka cooOiieHnii Ha TeMy
no BeIOOpy: IIpakTHueckoe  THpHMEHEHHE  AJIEKTpoiu3a:  padUHUpPOBAHHE,
raJbBaHOIUIACTHKA, TAJIbBAHOCTET U

2.2.2 JlaGopaTopHoe 3ansaTue (padora) Nel "HccienoBaHue CBOKWCTB AJIEKTPOJUTOB.
Omnpenenenue pH cpeasl pacTBOpoB. Teopus ANEKTPOIUTHIECKON JUCCOIUALIAN"
IMpodpuabubie U npodecCHOHATBLHO 3HAYUMBIC JJIEMEHTHI COAEP/KAHMS.
AKKYMYJIATOPBI: IPUHIIUIT U PaOOThI, UX TPUMEHEHUE TIPU CTPOUTEILCTBE U PEMOHTE
YKEJIE3HBIX JOPOT.

OK 01 OK 04
IIK 2.4.
JIP 4,16,23,30

CamocrosiTesibHast padora o0yqarommxcs Ne8
AHanu3 u npeoOpazoBanne yueOHON nHDOpMaIuu.

2.2.3 JlaGopaTtopHoe 3aHsiTue (padora) Ne2 "Peakiuu monHoro oomena. ['maponms
conei" IlpodpuiabHbie U NMPOodecCHOHAIBHO 3HAYMMBbIEC JIEMEHThI COJAEPKAHUS.
[IpumMeHeHrne Ha >KEJIE3HOJOPOKHOM TPAHCIIOPTE pEaklUh HOHHOro oOMeHa s
yMArdeHHs BOXBI (CHIDKCHHME KOHIEHTpamuu noHoB Ca’" u Mg®"). Tmapomus Ha
NPEANPUATHSIX KEJIE3HOIOPOKHOTO TPAHCIIOPTA.

OK 01 OK 04
[IK 2.4.
JIP 4,16,23,30

CamocrosiTesibHasi padora o0yqarommuxcs Ne9
AHanu3 u npeoOpaszoBanne yueOHON nHOopMaImu.

Paznen 3. CTtpoeHue BenecTsa M CBOICTBA HEOPraHMYECKUX BeleCTB

14/7




Tema 3.1
Knaccuduxarnmus,
HOMEHKJIaTypa U

CTpOEHHUE
HEOPTaHUYECKUX

BCIIIECTB

3.1.1 OcHOBHBIE KJAaCChI CIIOKHBIX HEOPTraHUYECKUX COSAMHEHUH.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Conepxanue y4e0HOro MmarepuaJjia

[Tpenmer Heopranmuecko xumuu. Kiaccupukanus HEOPraHMYECKUX BEILECTB.
ITpocTeie u cioxHble BemecTBa. OCHOBHBIE KIJIACCHI CIIOKHBIX BEIIECTB (OKCHUIBL,
TUAPOKCH]IBI, KUCIIOTBI, COJiM). B3anMOCBS3b HEOPraHMYECKUX BEILIECTB. ArperaTHble
coctosiHus  BemlecTBa. Kpucramnuueckue W aMop(Hble  BemiecTBa.  THUIbBI
KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, MOJEKYJSIpHAs, WOHHAs, METaJUINYecKas).
3aBUCHUMOCTh (PU3UYECKMX CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH.
3aBUCUMOCTh XMMUYECKOM AKTUBHOCTH BEILIECTB OT BHJA XMMHUYECKOW CBSI3M W THIIA
KPUCTAJUIMYECKOW pemieTku. [IpuunHbl MHOrooOpa3us BEIIECTB

CamocrosiTesibHast padoTa o0yuarommxcst Nel(
AHam3 1 peobpa3oBaHue yueOHOM HHMOOPMAIIUH.

3.1.2 IIpakTtu4yeckoe 3aHsaTHe NeS PenieHue SKCHEPUMEHTAIBHBIX 33Ja4 IO TEME:
Hucrtele BemecTBa U cMecu. JlucrepcHbIe CUCTEMBI.

IIpopunbHbie W NpPoPeccCHOHANBHO 3HAYUMbIE JJIEMEHTHI  COAEpPKAHMA.
[Tpumenenue cMoi 1 OMTyMa MPH CTPOUTEIHCTBE U PEMOHTE JKEJIE3HBIX JJOPOT

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30

CamocrosiTenbHasi padora o0yyarommxcs Nell
[TonOop, ananus u npeoOpa3zoBanue yueoHoro matepuana. [loaroroska cooOiieHuii Ha
TeMy 10 BbIOOpY: AMOpdHBIE BellecTBa B MPUPOJE, TeXHUKE, ObiTy; [lmazma —
YETBEPTOE COCTOSHME BellecTBa; [pybonucrnepcHble CUCTEMbI, UX KiacCU(pUKAIUS U
UCIIOJB30BaHNE B MpodecCHOHANBHON nesTenbHOCTH; [IpuMeHeHue cycneH3ud u
AOMYJILCU B CTPOUTEIBCTBE.

Tema 3.2 Ousuko-
XHUMHYECKHUE
CBOMCTBA
HEOPTaHUYECKUX
BCIIIECTB

3.2.1 Metamibl. Ilonoxenue B I[ICXD J[.M. MenaeneeBa, 0COOEHHOCTH CTPOCHHS.
Koppo3zus meTammoB. MeTo 161 3aIMThl KOHCTPYKITUH TTOIBM)KHOTO COCTaBa

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Conep:xanue y4yeOHOro MmarepuaJjia
Merambl. O6miye ¢u3MUecKue W XUMUYECKHE CcBoicTBa MeTamuioB. CrocoObl
MOJIy4eHHUsl. 3HAYE€HUE METAUIOB U HEMETAJUIOB B NPHUPOAE M KU3HEACATEIbHOCTU
YyeJoBeKa M opraHu3MoB. Kopposusi MeTaysioB: BUIBI KOPPO3UH, CIOCOOBI 3aIUTHI
METaJJIOB OT KOPPO3UHU




CamocrosiTenbHasi padota o0yyarommxcs Nel2

[Tonbop, ananmm3 u mpeodOpazoBanue yueObnon nadopmarnuu. [logroroBka coodmenuii
Ha Temy 1o BbIOOpy: JKene3o0 — Kak OCHOBHOM KOMIIOHEHT MHOTHX CILUIABOB.
[IpuMeHeHne MeTauIoB M MX CILIABOB B KAYECTBE KOHCTPYKLUMOHHBIX MaTE€pUaJIOB Ha
OPEIIPUITUIX KEIE3HOJOPOKHOTO TpaHcnopTa. Koppo3uss MeramioB, 0COOEHHOCTH
KOPPO3UOHHBIX IPOIIECCOB, MPOUCXOIAUIMX HAa OOBEKTaX IKEIE3HOIOPOKHOIO
TpPaHCIOpTa.

[TonroroBka nmpe3eHTanMi Ha TeMy 10 BbIOOpY: McTopus mosydyeHus: ¥ Mpou3BOJICTBA
amoMHUHUA. Ponp MeETamioB B MCTOPUM 4EJIOBEYECKOM UMBWIM3anuu. lcropus
OTCYECTBEHHOW  4YEpHOM  MeTaurypruu. Mcropus  OTEYECTBEHHOW — LIBETHOM
METALTyprud. XHMHS METaUIOB B Moed MNpodecCHOHAIBHON AesTeNbHOCTH.
3aBUCHUMOCTh CKOPOCTH KOPPO3UHU OT YCIIOBUH OKpyskaromel cpensl. Knaccudukanus
KOPpPO3UU METAUIOB MO Pa3iIuyHbIM Ipu3HakaM. CrocoObl 3alIMThl METaUIOB OT
Kopposuu. [Ipon3BoACTBO YyryHa M CTau.

3.2.2 IIpakTuyeckoe 3aHsaTHe Ne6 PellleHHE >KCHEPUMEHTAIBHBIX 33/1a4 IO TEME:
"Metanisr"

OK 01 OK 02
IpoduiabHbie U PodecCHOHATIBLHO 3HAYUMBbIE JJIEMEHThI coJaep:kaHus. [lyreBoe K 2.4
X035MCTBa KaK OCHOBHOW MOTPeOUTENh LIBETHBIX METAJUIOB Ha >KEJIE3HOJOPOKHOM TP 4.1 623 30
tpaHcnopte. CrmocoOsl 3alUTH METAIJIOB OT KOPPO3UH T
CamocrosiTtesibHasi padora o0yqarommxcs Nel3
Pemenne mpakTUKO-OpUEHTUPOBAHHBIX 33JlaHUK HA CBOMCTBA, COCTAaB, MOJIYyYEHUE U
0e30macHOe WCIOIB30BAHWE METAUIOB B OBITY W TPAKTUYECKON JIESITEIBHOCTH
YeJI0BeKa
OK 01 OK 02
3.2.3. Hemeramnsl. [Tonoxenue B [ICXD JI.1. MenaeneeBa, 0COOEHHOCTH CTPOCHUS [IK 2.4.
JIP 4,16,23,30

Conep:xkanue y4eOHOro MmaTepuasa
Hemeramnel. OOmue usnyeckne u XMMHUYECKHE CBOWCTBA HEMETAJUIOB. | UITUYHBIC
cBoiictBa HemetawioB [V- VII rpynn. Knaccuduxanus u HoMeHKIaTypa cOeIMHEHUN
HeMeTauioB. [IprmeHeHne BaXKHEWIIMX HEMETAUIOB M HMX COCOUHCHUU B
YKEJIE3HOOPOKHOM X03s1iiCTBE. KpyroBOpOoThl OMOTEHHBIX 3JIEMEHTOB B IPUPO/IE




CamocrosiTenbHasi padora o0yuarommxcs Nel4
[Ton6op, ananu3 u npeoOpazoBaHue yueOHOM nHOpMaLHH.

3.2.4 IIpakTudeckoe 3ansaTHe Ne7 PellleHHME >KCHEPUMEHTAIBHBIX 33/1a4 IO TEME:
"Hemeramibr"

[Mpodpuabubie U NpodecCHOHATBLHO 3HAYUMBIC JJIEMEHTBHI  COAEPKAHMS.
[Ipumenenue kpunToHa B ¢apax MOABHXKHOIO cocTtaBa. OTOp — KOMIIOHEHT >KHUJIKOU
CMas3Ka JiJIs1 YMEHbIIICHUSI TPEHUS JIETAJICH U Y3JI0B MYTEBbIX MAIIIKH.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

CamocrosiTenbHasi padoTa o0yyarommxcs NelS
Pemenne mpakTUKO-OpPUEHTUPOBAHHBIX 33JaHUK HA CBOMCTBA, COCTaB, MOJIYyYEHUE U
0e30MmacHOe HCMOJIb30BAaHUE HEMETAJUIOB B OBITY M MPAKTUYECKOW NEATEIbHOCTU
yenoBeka. [loaroroBka coobuienuit Ha TeMy 1o BbiOOpy: IIpuMeHeHne HEMETaIOB B
YKEJIE3HOIOPOKHOM X03s1iicTBe. [IpaBuia nepeBO3KM HEMETAIIOB 10 KEIE3HON JOPOTE.

Tema 3.3
Nnentudukarus
HEOPTaHUICCKUX

COEIMHEHUU

3.3.1 I'eneTuueckas CBsi3b HEOPraHUYECKUX COSAMHEHUN
Hrorosas koHTpoabHast padoTa Ne 1

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30

Conep:xkanue y4eOHOro MmaTepuasa
XHUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPIraHN4YCCKUX BCUICCTB (OKCI/II[OB,
TUAPOKCHJIOB, KHCIIOT, COJIEW U JIp.). 3aKOHOMEPHOCTH B M3MEHEHNUU CBOMCTB IIPOCTHIX
BCIICCTB, BOJOPOIHBIX COGHHHGHI/Iﬁ, BBICHINX OKCHU 0B u T'HAPOKCHUIOB.
Wnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIOJIB30BAaHUEM UX (DU3BHKO-
XUMHYECKUX CBOMCTB, XapaKTEPHBIX KAUeCTBEHHBIX PEAKIIHMA

Paznen 4. CtpoeHue U CBOMCTBA OPraHUYeCKHUX COeTHHEHU M

32/16

Tema 4.1
Knaccuduxarnmus,
CTpOCHHUE U
HOMEHKJIaTypa
OpTraHUYECKUX
BCIIIECTB

4.1.1 Tlonarue 006 OpraHMYECKUX BEIIEeCTBaX, UX MPUMEHEHHUE Ha KEJIE3HOM T0pore.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Conep:xanue y4yeOHOro MmarepuaJjia
[losiBneHue u pa3BUTHE OpPraHWYecKOM XMMHMM Kak Hayku. [Ipeamer opranuueckoi
XUMUU. MecTo U 3HayeHue OpPraHMYEeCKOM XMMHUU B CHUCTEME €CTECTBEHHBIX HAYK.
XHUMHUYECKOE CTPOEHUE KaK MOPSJAOK COCIUHEHHS aTOMOB MOJIEKYJE€ COTJIACHO HX
BaJIeHTHOCTH. [I[prMeHeHne OpraHnyecKrX BEIECTB Ha KeJIe3HOM 1opore




CamocrosiTesibHasi padora o0yyarommxcsa Ne 16
[Tonbop, ananmm3 u mpeodOpazoBanue yueObnon nadopmarnuu. [logroroBka coodmenuii
Ha TeMbI 110 BBIOOpY: Ku3Hp U nesrensHocTs A. Kekyne. XKusHp n mesrensHocts M.
bepuenuyca. XKuznp u gedarensHocth ©. Beiiepa.

Tema 4.2
CBoiicTBa
OpraHUYECKUX
COCTMHCHUI

OK 01 OK 02
4.1.2 Teopus A.M. bytaepoa. Knaccudukaius opraHM4ecKux BEIIeCTB. I1IK 2.4.
JIP 4,16,23,30
Conep:xkanue y4eOHOro MmaTepuasa
[TonoxeHnuss TEOPUM XUMHUYECKOIO CTPOEHUS OPraHUYecKUX coeauHeHuid A.M.
ByrnepoBa. YriepoaHslii CKeJeT OPraHUYECKOM MOJIEKYJbl 3aBHCHUMOCTbh CBOWCTB
BEILIECTB OT XUMHUYECKOTO CTpPOEHHUs MojeKyd. M3omepus m uzomepsl. [lonstue o
dbynkuuoHansHo rpynme. Paaukan. I[lpuHuunel kimaccudukanum OpraHUYECKUX
coeauHeHn. MexayHapoaHass HOMEHKJaTypa MW IPUHIUIOBI  HOMEHKJIATypbl
OPraHNYECKUX COCTUHEHUN
CamocrosiTenibHasi padora o0yqarommxcs Nel7
[Toxnbop, ananmm3 u mpeodOpazoBanue yueOnor nadpopmarnuu. [logroroBka coobmeHuit
Ha TeMy 10 BeIOOpY: JKu3Hb u nesrensHOoCTh A.M. byTieposa. XXu3ab u gesTenbHOCTD
B.B. MapkoBHuKOBa
OK 01 OK 02
4.2.1 AnxaHbl: COCTaB, CTPOCHHE, TOMOJIOTUYECKUI P, IIK 2.4.
JIP 4,16,23,30

Conep:xanue y4yeOHOro MmarepuaJjia
[IpenenbHbIE YTAEBOAOPOIBI (ATKAHBI U ITUKIOANKAHBI). OCOOCHHOCTH KiTaccuuKanuu
¥ HOMEHKJIATYPhI, U30Mepusi, GU3NIECKHE CBOWCTBA, XUMUYECKHAE CBONCTBA, CIIOCOOBI
nonyuyeHus. ['opeHne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHHMKOB TeEIjia B
MPOMBITIUICHHOCTH W ObITy. CBOWCTBa TPHUPOJHBIX YTJIEBOJOPOJIOB, HAXOXKICHUE B
MPUPOJIC U IPUMEHEHUE aJTKAHOB.

CamocrosiTesibHast padoTa o0yuarommxcst Nel§
[Ton6op, ananu3 u npeobpazoBaHue yueoHoW mHpopmanuu. [ToaroroBka coobIeHui
Ha TEMy IO BBIOOPY: DKOJOTWYECKHE AaCIMEKTHl HCIIOJIb30BAHMS YTIIEBOIOPOIHOTO
CBIPBs. XUMHSI YTIIEBOJAOPOTHOTO CHIPhS U MOSI Oy TyIiasi CIEIHaIbHOCTb.




4.2.2 IlpakTtudeckoe 3ansiTue Ne 8 Pemenue skcriepuMeHTaNbHBIX 3aa4 [0 TEME:
"CpaBHUTENIbHAS XapaKTEpUCTUKA METaHA U 3TaHa"

IIpopuiabHbie U NMPOdecCHOHATBLHO 3HAYUMBbIE 3JIEMEHThI coaepkaHus. Kuakue
yraeBoAopoabl (OE€H3MHBI, KEPOCHHBI, COJISIPOBBIE Macja, Ma3yT) - B KauecTBe
roproYero B  JIBUraTelsiX  BHYTPEHHErO0  CrOpaHus  MOJBMXKHOTO  COCTaBa
YKEJIE3HOIOPOKHOTO TpaHCcTopTa. TBep ible yrieBo10poibl (TapaduHbl) — KOMIIOHEHTHI
KHUJKUX CMa30K, UCTOIB3YEMBIX I CMa3Kd TPYIIUXCS Y3JIOB U JIeTalel MyTEBBIX
MalIuH.

OK 01 OK 02
[1IK 2.4.
JIP 4,16,23,30

CamocrosiTesibHasi padora o0yqarommxcsa Nel9
Borunicnienuss mo ypaBHEHUIO XHMHUYECKOM peakiuu (Macchl, o0bema, KOJMYeCTBa
UCXOJHOTO BEIIeCTBA WJIM MPOJAYKTa pPEaKIUu 10 H3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEHIECTB WM MPOAYKTOB PEAKIIIH).

4.2.3 Ankensl, ankaaueHbl. CocTaB 1 0COOCHHOCTH CTPOCHUS

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30

Conep:xkanue y4eOHOro MmaTepuasa
Hemnpenenpapie (ankeHbl, aqkuHbl U ankagueHbl). OCOOCHHOCTH KiIacCHU(PUKAINH W
HOMEHKJIATypbl, U30Mepusi, (PU3HUECKUe CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIOCOObBI
noiyuyeHus. ['opeHue anerniieHa Kak ICTOYHHUK BBICOKOTEMIIEPATYPHOTO IIAMEHU JJISI
CBapKH M pe3KH MeTauioB. [IpakTHueckoe NPUMEHEHHE AJIKEHOB W aJKaJUEHOB B
YKEJIE3HOTOPOKHOM XO3SIMCTBE

CamocrosiTesibHast padoTa o0yuarommxcst Ne2(
ITon6op, ananu3 u npeoOpazoBaHue yueOHOM HHPOPMAITUH.

4.2.4 IlpakTnuyeckoe 3aHaTHe Ne9 PenieHue SKCIEpUMEHTAIBHBIX 33ad IO TEME:
"[TonyyeHue 3THIIEHA U U3YyYEHUE €r0 CBOMCTB"

IHpopuiabHbie ©u NpPoPecCHOHATBHO 3HAYUMbIE JJIEMEHTbl COHCPKAHUSA.
[IpuMeHeHussT MOIMMEPOB Ha MNPEANPUATHSX JKEIE3HOAOPOKHOIO TPAaHCIOPTA IS
AIIEKTPOU30JSLNHA, PYKaBOB TOPMO3HOM CHCTEMBl IMYTEBBIX MAIWH, HPHUBOJHBIX
peMHe, 300HUTOBBIX COCYZOB aKKyMYJSATOPOB, AETajel U 3alIUTHBIX MOKPHITUN Ha
YKEJIE3HOAOPOKHOM TPAHCIIOPTE

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30




CamocrosiTtesibHasi padora o0yvarommxcs Ne 21
Borunicnienuss mo ypaBHEHUIO XHMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBa
UCXOAHOIO BEIIECTBA WJIM MPOAYKTa pEakUuu 10 M3BECTHbIM Macce, OO0BEMY,
KOJIMYECTBY OJHOIO U3 UCXOHBIX BEIIECTB WM TPOJYKTOB PEAKILIUN).

4.2.5 IIpaktuueckoe 3ansaTue Nel() PemieHue 3KCnepuMEHTAIbHBIX 3a7ad MO TEME:
"AreTusieH u ero romoyioru" (AJIKUHBI)

IIpopunbHbie W NpPoPeccCHOHANBHO 3HAYUMbIE JJIEMEHTHI  COAEpPKAHMA. OK 01 OK 02

[IppuMeHeHne MoaMMepbl Ha OCHOBE ITPOM3BOJHBIX AJKWMHOB B KAadyeCTBE H30JIILUU [IK 2.4.

3aIUTHBIX 000JI0YEK KaOETbHBIX M3JEIHA 1 TIPOBOJIOB, BHYTPEHHEHW OTIEIKU MyTEBIX JIP 4,16,23,30

MallliH

CamocrosiTesibHasi pabora o0yuarmmxcs: Ne2?2

[Ton6op, ananu3 u npeobpazoBaHue yueoHoW mHpopmanmu. [loaroroBka coobIieHu

Ha TeMmy 1o BbIOOpY: IIprMmeHeHHe aleTuseHa U ero romMoJIOrTOB Ha MPEANPUATUSIX

YKEJIE3HOIOPOKHOT0 TPAHCHIOPTA.
OK 01 OK 02

4.2.6 Apennl. CocTaB, CTpOEHHE, MTOIyYCHHE [IK 2.4.
JIP 4,16,23,30
Conep:xkanue y4eOHOro Mmatepuasa
OcobenHoctu Knaccuukani U HOMEHKJIATYpbl, M30MepHs, (U3MUECKHE CBOWCTBA,
XUMHUYECKHE CBOMCTBA, CIOCOOBI MOTYYEHUSI.
CamocrosiTesibHasi paboTa o0yuarommxcst Ne23

[Ton6op, ananu3 u npeobpazoBaHue yueoHor mHpopmanmu. [ToaroroBka coobIeHu

Ha TeMmy 1o BbIOOpYy: IlpuMeHeHHE apeHOB M HMX TOMOJIOTOB Ha MPEANPUATHIX

KEJE3HOJOPOKHOIO TpaHCHopTa. TOKCMYHOCTh apOMaTHYECKUX YIJIEBOJOPOIOB.

S MOXUMHUKATHI.

4.2.7 llpakTuyeckoe 3ansitue Nell PenieHue s3KCnepUMEHTANbHBIX 3a/1a4 MO TEME:

"CpaBHUTENIbHAS XapaKTEPUCTUKA CIIUPTOB"

IIpopuiabubie ©u NPoPecCHOHATBHO 3HAYUMbIE 3JIEMEHTbl COJdEPKAHUS. OK 01 OK 02

OnHOATOMHBIE CIUPTHI KAK OCHOBA JIAKOKPACOYHBIX MAaTEPUATIOB HAXOMSIIMX CBOE IIK 2.4.

NPUMEHEHUE B JKEJIE3HOJOPOKHOM XO3MMCTBE (Kpacka JUIsl TOKPBITUS ITyTEBBIX JIP 4,16,23,30

MallIuH; TIACTUPUKATOPHI, MPUMEHSIEMbIE B CBETO-, TEPMO-, MOPO30-, BJIIATOCTOMKHUX
JETaIsIX MYTEBbIX MamuH W T.1.). [IpuMeHeHue STUJICHIJIMKOJIS M TJIMLIEpUHA B




KaueCcTBe aHTHU(PPU30B B PaAMATOPaX CHUCTEM OXJIAXKICHUS IBUTATENICH BHYTPEHHETO
CTOpaHMsl; TUIPABINYECKUX, TOPMO3HBIX M 3aKaJOUYHBIX MKUJIKOCTEH B MOJBUXHOM
COCTaBe >KEJIE3HOJIOPOKHOTO TpaHcnopTa. [IpakThuueckoe 3HaU€HHE apOMATHUECKHUX
CIUPTOB HHMX IMPOU3BOAHBIX B IKEJIE3HONOPOXKHOM Xo3siicTBe. IlepeBo3ka wu
MapKHUPOBKA CIIUPTOB MO KEJIE3HOM 0pore.

CamocrosiTesibHasi pabora o0yuarmmnxcs Ne24

[Toxbop, ananmm3 u mpeoOpazoBanue yueObnor nadopmanuu. [logroroBka coodmeHui
Ha Temy 1o BbIOOpY: IIpakTHueckoe 3HAYe€HHWE OJHOATOMHBIX CIHHPTOB B
KEIJIE3HOIOPOKHOM X03siicTBe. [lepeBo3Ka CIIUPTOB 110 JKEIE3HOM 10pore, MapKUPOBKa
rpy30B. Metanoun: xemopuinsa u xemooous. TaHOI: Belnyaiiiiee 6J1aro U CTPAIIHOE
37m0. AnkoronusM U ero npodunakThka. lIpakThdeckoe 3HAYEHHE MHOTOATOMHBIX
CIHPTOB B JKEJIE3HOJOPOKHOM XO03sicTBe. IlepeBo3ka apoMaTHYeCKHX CIHUPTOB TIO
KEJIe3HON I0pOore, MAapKUPOBKA TPY30B.

4.2.8 Anpneruasl. Kapbonossie kuciotel. CocTaB, CTpOeHHE, KiacCupuKams

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30

Conep:xkanue y4eOHOro MmaTepuasa
OcobenHocty Kiaccu(UKalUd U HOMEHKJIATYpPbI, U30Mepus, (HU3HMUEeCKUe CBONCTBA,
XMMHYECKHE CBOMCTBA, CIOCOOBI MOMy4eHHs. Mbljla KaK COJM BBICIIUX KapOOHOBBIX
KUCTIOT, uX Moromee aeiicreue. CinoxHble 3GUPbl KaK MPOU3BOIAHBIE KapOOHOBBIX
KHCJTIOT.

CamocrosiTesibHasi pabora o0yuarmmxcs: Ne25

[Ton6op, ananu3 u npeobpazoBaHue yueoHor mHpopmanuu. [loaroroBka coobIeHU
Ha Temy MO BbIOOpY: MypaBbHHas KUCIOTa B NPHUPOJIE, HAyKe W TPOU3BOJICTBE.
Uctopust ykcyca. Ilpaktuueckoe 3HaYeHHE albJETHAOB W WX MPOU3BOIHBIX B
JKEJIE3HOJOPO)KHOM  XO3sicTBE. [lepeBo3ka anpIeruyioB IO KEIE3HOM JOpore,
MapKUpoBKa rpy30B. [IpakTuueckoe 3HaueHHE KapOOHOBBIX KHCIOT U UX
MIPOU3BOJIHBIX B JKEJIE3HOJOPOKHOM XO03sicTBE. [lepeBo3ka KapOOHOBBIX KHCIOT TIO
JKEJIE3HOM Jopore, MapKUpoBKa Tpy3oB. [IpakTuyeckoe 3HAUYEHHE KUPOB M UX
MIPOU3BOJIHBIX B KEJIE3HOJOPOKHOM XO3SICTBE.




4.2.9 JlabopaTopHoe 3ansitue (padora) Ne 3 "CpolicTBa anbAerujoB U KapOOHOBBIX
KUCa0T"

IpoduiabHbie U TPOGecCHOHATBLHO 3HAYNMBbIE 3JIEMEHTbI COePKAHUA.
MypaBbHUHBIN AJIbIETH]T KAK KOMIIOHEHT OaKeIUTOBOIO Jaka, SBJISIFOLLIAMCS
AHTUKOPPO3UOHHBIM TOKPBITUEM JJII IYTEBBIX MAaIlMH. TEKCTOIUT KaKk OCHOBA JJIA
U3rOTOBJICHUSI 3yOuyaThIX KOJIEC, BKIJAJBIIIEH MOAUIMIIHUKOB, a TaKXke Kak
AIIEKTPOU30JATOP. ACOOTEKCTOIUT KaK KOMIIOHEHT [JIi M3TOTOBJIEHUS TPYIIMXCA
JeTajed JHCKOB CLEIUIEHUS M TOPMO3HBIX KOJOJOK Ha JKEJIE3HOAOPOKHOM
TpaHcniopre. [IpruMeHeHue arneTroHa B KEIE3HOLOPOKHOM Xo3sHcTBe. IlpumMeHnenue
[IaBEJIEBOM KHUCJIOTHI JUIsl OYMCTKM METAJUIOB OT p’KaBUMHBI U Hakumu. IlepeBo3ka u
MapKUPOBKA aJbJAETUAOB U KapOOHOBBIX KUCIIOT IO JKEJIE3HOM Topore

OK 01 OK 02
OK 04
[IK 2.4.

JIP 4,16,23,30

CamocrosiTesibHasi padora o0yqarommxcs Ne26
Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, o0béMa, KOJIMYECTBA
UCXOJHOIO BEIIECTBA WJIM MPOAYKTa pEaKUuu 110 M3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB WM NPOAYKTOB peakiuu). Pemenue cxem
MIPEBPALLICHUAMN

4.2.10 IIpakTuueckoe 3ansaTue Nel2 PemeHne sKCEpUMEHTANBHBIX 3a]1a4d 10 TEME:
"Cnoxnblie 3¢upsbl. XKupsl. [lonstue o CMC"

[Mpopuabubie U NpodecCHOHATBLHO 3HAYUMBIC JJIEMEHTBI  COAEPKAHMS.
Byrunamnerar kak KOMIOHEHT NeHTa(TaIeBbIX SMaliel, UCIOJb3YyEeMbIX IS OKPaCKH
MyTEBBIX MAIIUH; 3JIEKTPOU3O0JISIIIUOHHBIX JTAKOB, IPUMEHSEMBIX MIPU PEMOHTE TATOBBIX
nBuraresieid. MpUld BBICHIMX XUPHBIX KHCJIOT KakK 3aryCTUTENIM B IUIACTUYECKUX
CMa3KaX, MPUMEHSEMbIX B pa3IMYHBIX MEXaHM3MaxX [JIs CMa3Ku MOAIIMITHUKOB,
3y04aThIX KOJIEC, BAHTOBBIX M IIETHBIX Mepead, MapHUPHBIX COSTUHEHUHN U JIP.

OK 01 OK 02
IIK 2.4.
JIP 4,16,23,30

CamocrosiTesibHasi padora o0yqarommxcs Ne27
[TonroroBka cooOmieHnit Ha TeMy mo BbIOOpY: CrokHble 3PHUPHI U UX 3HAYEHHUE B
npupojie, ObITYy U npou3BoAcTBe. JKupbl Kak MPOLYKT MUTAHUS U XUMUYECKOE ChIPhE.
3aMeHa XUPOB B TEXHMKE HENMIIEBBIM ChipbeM. HexBaTka NpOJOBOJIBCTBUS Kak
rno0anpHas npobOiieMa 4YelloBedYecTBA M IyTH €€ peleHus. Mblia: MIpouuioe,
HacToswee, Oynymee. CpencrBa TMIMEHbl Ha OCHOBE KHUCJIOPOJCOIEPIKAIINX
OpraHMuyeckux coennHeHui. Cunrernyeckue Moronme cpeactsa (CMC): noctonHcTBa




H HECOOCTAaTKU.

OK 01 OK 02
4.2.11 AmMunbl. AHUIMH [IK 2.4.
JIP 4,16,23,30
Conep:xkanue y4eOHOro MmaTepuasa
Oco0eHHocTy Kiaccu(PpUKaMi U HOMEHKIIATYyphl U30MepHs, (pu3nueckue CBOICTBa,
XUMUYECKHE CBOMCTBA, CIOCOOBI MOJTYyUYEHUS.
CamocrosiTtesibHasi padora o0yyarommxcs Ne 28
[Ton6op, ananu3 u npeobpazoBaHue yueoHor mHpopmanuu. [loaroroBka coobOIeHU
Ha TeMy 110 BBIOOpY:
1. KXu3us u npesrenpHocTh H.H. 3unnna.
2. AHWIMHOBBIEC KPAaCUTEIIH.
3. Ilpaktudeckoe 3HAYCHHE aAMHUHOB U UX TMPOU3BOJHBIX B KEJIEC3HOJIOPOKHOM
XO3SIMCTBE.
4. TlepeBo3ka aMHUHOB 110 >KEJIE3HOW JJOPOTe, MAPKUPOBKA I'PY30B.
4.2.12 JlabopaTtopHoe 3anaTHe (padora) Ned "AmwuHOKuCIOTHL. benku.
Pacno3naBanue Boi1OKOH" OK 01 OK 02
IIpodunbHbie U MpopeccHOHANBLHO 3HAYUMBbIE JJIEMEHThI coaepxanus. Kanpon — OK 04
KAaK KOMIIOHEHT BHYTPEHHEH OTJAEJIKM IyTEBbIX MalvH. [[pumMeHenue kies Ha OCHOBE [IK 2.4.
MoJMaMua B BarOHOCTPOCHMM JUIsl CKJIEHMBaHUs. TEXHUYECKHM BOWMIIOK Kak JIP 4,16,23,30
MPOKJIAJIOYHBIA MaTepras B OyKcax MyTEeBbIX MAIIMH.
CamocrosiTesibHast padoTa o0yuarommxcst Ne29
[Ton6op, ananu3 u npeobpazoBaHue yueoHor mHpopmanmu. [ToaroroBka coobOIeHu
Ha TEMy MO0 BBIOOPY: 3HAUYE€HHWE AMHUHOKAIIPOHOBOW W aMHHOSHAHTOBOW KHUCIIOT IS
00BEKTOB KEJIE3HOJOPOKHOTO TpaHcnopTa. bruocunTes 0eakoB. XuMU4eCcKre BOJIOKHA
Y UX IPUMEHEHUE Ha )KEJIE3HOTOPOKHOM TPAHCIIOPTE.
Tema 4.3 4.3.1 JIabopaTopHoe 3ansaTue (padora) NeS "CpoiicTBa yrieBo10B" OK 01 OK 02
WNnentuduxanus [Mpodpuabubie U NpodecCHOHATBLHO 3HAYUMBIC JJIEMEHTBHI  COAEPKAHMS. OK 04
OpraHUYeCKUX [IpumMeHeHne mMpeccoBaHHOM NAPEBECUHBI ISl BKJIAJbIIICH MOAIIUIIHUKOB, BTYJIOK, K 2 4.
BEILIECTB, UX OTOPHBIX IUIAT, U3TOTOBJIEHUS IIECTEPEH MOABUKHOTO COCTaBa KEJIE3HOAOPOKHOTO TP 4.16.23.30
3HAYEHHE U TpaHCcropTa (IMyTeBbIX MAIIIMH). T




IMPUMCHCHUC B

CamocrosiTtenibHasi padora o0yyarommxcs Ne 30

OBITOBOI U [Tonbop, ananmm3 u mpeodOpazoBanue yueObnon nadopmarnuu. [logroroBka coodmenuii 1
POU3BOJCTBEHHO | Ha TEMY MO BBIOOPY: YTIIEBOJABI M MX POJb B KMBOW mpupoje. PazButue caxapHoii
1 1esITeIbHOCTH IPOMBIIIUIEHHOCTH B Poccum.
YeJoBeKa . . . OK 01 OK 02
4.3.2 Ponb xumuu B 00€CTIEUEHNN YKOJIOTHIECKON, YHEPreTUYECKON U TTUIIIEBOM K 2.4
0e30macHOCTH JIP 4.16.23.30
Conep:xkanue y4eOHOro MmaTepuasa
Ponp opranmyeckoil XMMHUHM B pELIEHUH MPOOJIEM 3HEPreTUYEcKoil 0e30macHOCTH, B
Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUAJIOB, HOBBIX HMCTOYHUKOB SHEPrUU
(aIbTepHATUBHBIE HWCTOYHMKM dHEpruu). ONacHOCTh BO3JCUCTBUS HA KUBbIE 2
OpraHu3Mbl OPTaHMYECKUX BEIIECTB OTACNIBbHBIX KIJIACCOB (YIJIEBOJOPOAbI, CIHUPTHI,
(dbeHoIbI, XJIOPOPTAaHUYECKHE MPOU3BOJIHBIE, AJIbJIETHABI U JIp.), CMBICH MOKa3aTess
IpeIeNIbHO JAOMYCTUMOMN KOHIIEHTPALIMH
CamocrosiTenbHasi padota o0yyarommxcs Ne31
[TonroroBka cooOmieHnii Ha TeMy MO BbIOOpYy: UYenoBek B MHpe BEHIECTB U 1
MaTepHaoB. XUMHsI H 3J0POBBE YEJIOBEKA
Paszgea S. Kunernyeckue 1 TEepMOXUMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMUYECKUX PeaKunu 2/1
5.1.1 [IIpakrudeckoe 3ansaTue Nel3 PemeHne npakTUKO-OPUEHTUPOBAHHBIX
Tema 5.1 pacueTHbIXx 3agady 0o Teme: "CKOpOCTh XUMHUYECKUX peakuuil. XHUMHUYECKOE
CxopocTb paBHOBecue" 5 OK 01 OK 02
XAMUYECKUX I[Ipo¢puabHbie U MpodeccuoHATBLHO 3HAYUMBbIE JIEMEHThI colep:kaHusi. bypepHsie IIK 2.4.
peaKuni. pacTBOpPHl B TEXHOJIOTMUECKHX Ipolieccax (IpH SJIEKTPOXUMHYECKOM HAHECEHHUH JIP 4,16,23,30
XUMHYECKOE 3aIUTHBIX MMOKPBITUI, B MPOU3BOACTBE KpacUTENEH)
paBHOBECHE CamocrosiTenbHasi padoTa o0yyarommxcs Ne32 1
[Ton6op, ananu3 u npeoOpazoBaHue yueOHOM nHOpMaLIHH.
Pa3nen 6. PacTBopsbl 2/1
6.1.1 IIpakrudeckoe 3ansiTie Nel4 PemeHne nOpPakTUKO-OPUEHTUPOBAHHBIX OK 01 OK 02
Tema 6.1 Ilonsarue " o
pacyeTHbIX 3amay 1o Teme: "PacTBopel, wucnonb3yemble B OBITOBOM H 2 [IK 2.4.
0 pacTBOpax 9 "
MTPOU3BOJCTBEHHON JIESITEIbHOCTH YEJIOBEKA JIP 4,16,23,30




CamocrosiTtesibHasi padora o0yqarommxcs Ne33
[TonroroBka cooOrmieHnii Ha TeMy 1Mo BbIOOPY: PacTBOpEI, HcoONb3yeMble B OBITOBOM,
IIPOU3BOJACTBEHHOM  JEATEIBbHOCTH  4YeJlOBEKa. PacTBOpBI, INpHUMEHsEMbIE B
YKEJIE3HOLOPOKHOM XO3SIICTBE

Paznen 7. Xumus B ObITY M IPOU3BOJCTBEHHOM IeSITEJIbHOCTH YeJI0BEKAa

4/2

Tema 7.1 Xumus B
OBITY U
MIPOU3BOJICTBEHHO
U IeITEIILHOCTHU
yeJIoBeKa

7.1.1 Hogelimye JOCTUXEHUS XUMUYECKONH HAYKH M XUMHUYECKON TEXHOJIOTHUU

OK 01 OK 02
OK 07
IIK 2.4.

JIP 4,16,23,30

Conep:xanue y4yeOHOro MmarepuaJjia
Hogeiimue 10CTUXEHUA XUMUYECKON HAYKU U XUMUYECKOM TEXHOJIOTUHU. POJib Xumun
B 00€CIEUYCHNH YKOJIOTHUUECKOM, YHEPTEeTUUECKON U MUIIIEBON 0€301MacHOCTH, Pa3BUTHU
MenuuuHbl. [IpaBuia moucka W aHaiu3a XUMHYECKOW HWH(OpMAIMU U3 Pa3IMYHBIX
UCTOYHUKOB (Hay4yHas ¢ y4eOHO-Hay4yHas JMUTepaTypa, CpeIcTBa MacCOBOU
uHbopMaiuu, cetb nTepHer)

CamocrosiTenbHasi padora o0yyarommxcs Ne34
[Touck u ananu3 uHGOPMAIIUU O MPUMEHEHUN XMMHUYECKUX BEIIECTB U TEXHOJIOTUNA C
yuyeToM Oynymed mnpodecCHOHANbHOM JEeATENIBHOCTH 10 TEeMaM: BaKHEHIIMe
CTPOUTEIBHBIE MAaTepuajbl, KOHCTPYKIMOHHbIE MAaTEpHalIbl, KpPAaCKH, CTEKIO,
KepaMHKa, MaTepHalbl Uil DJIEKTPOHUKH, IPHUMEHSEMBIE B JKEIE3HOIOPOKHOM
XO35ICTBE

Ilpomeoscymounas ammecmayus 8 popme oughgepenyuposannozo 3awema 6o |l cemecmpe

Hroro:

108




3. YCJIOBUSA PEAJIN3ALIUU TPOT'PAMMBI YYEBHOTI'O
MNPEIMETA
3.1 TpeOoBanuss K MHHUMAJBLHOMY MAaTepPHAJLHO-TEXHHYECKOMY
o0ecreYeHnI0

YyebHas AUCHUILIMHA peanu3yeTcs B yuyeOHOM kaOunere: JlaGopatopus

XUMHHU U OMOJIOTHH.

Obopyoosanue yuebHo20 Kabunema:

1. [Tocamouynbie MecTa MO KOJUYECTBY 00YUAIOIINXCS.
2. PaGouee mecTo mpemnoaaBaTesl.

3. MeTonuueckne Matepuabl 0 TUCIUILIAHE

4. Becol ananutrueckue (1 mmir.).

5. XuUMHUYecKas mocya.

6. Mojenu KpUCTaUTMUECKUX peréTok. (3 1mr)

7. Habop mHANKATOPOB.

8. Habop makaToB 110 HEOPTaHUYECKOW U OPTaHUYECKON XUMHH.

3.2UndopmannoHHOe o0ecriedeHne peaaTu3alui NPorpamMmbl

Ilepeyenbp pexkoMeHAYeMBIX Y4YeOHBbIX M3JAAHUH, JONMOJHUTEJIbHON

Jureparypbl, UHTEepHeT-pecypcoB, 0a3bl JaHHBIX 0H0JIHOTEYHOT0 (POHIA

3.2.1 OCHOBHbBIC UCTOYHUKH:

1
2
3

. Pymsutuc TI'.E., ®enpaman®.I". Xumus 10 knacc;

. Pymzutuc I'.E., @enpaman®.I'. Xumusa 11 knacc

2.2 JlonoJTHUTEIbHbIE HCTOYHUKM:

1.

I'ycera, E.B. Xumus mist CIIO.: yue6.-meton. nocooue / M.P. 3uranmmna, J1.1.

Kynukosa; Kazan. man. uccnen. texnon. yH-T; E.B. I'yceBa .— Kaszanp :
KHUTY, 2019 .— 168 c. — ISBN 978-5-7882-2792-4 .— ISBN 978-5-7882-
2791-7 .— URL: https://e.lanbook.com/book/196096 (mara oOpamieHus:

31.03.2023) / - Pesxxum moctyma: JijIsl aBTOPH3. ITOJIh30BaTEIICH.

. Uepnrkora H.}O. XumMus B TOCTYITHOM HM3JI0KEHUHU: yaeOHOE Ocooue Jijis cro /

H.1O. Yepnukona.- 2-e uzn., crep.- Cankr-Ilerepoypr: Jlanp, 2022. — 316 c. —



ISBN978-5-8114-9500-9. - Tekcr: oamekTpoHHbli // JlaHb: 3IEKTPOHO-
oubmuoreunas cucrema. URL: https://e.lanbook.com/book/195532 (nata

obpamenus: 31.03.2023) / - Pesxxuim qocTyna: 1j1st aBTOPHU3. T0JIb30BaTEIICH.

3.2.3 UnTepHeT — pecypchbl:

1.

Hay4Ho-mony/IsipHbIi MPOEKT «DIEMEHTHI OONBIION HayKH « ((pH3HMKa, XUMHS,
MaTeMaTHKa, aCTPOHOMHUS, HayKa O >KM3HH, Hayka o 3emuie). HoBocTu Haykw,
KHHUI'H, HaYYHO-TIOITYJISIPHBIC CTaThbu, JICKIO WU, OHIIUKJIIOIICINH.
https://postnauka.ru/themes/chemistry - nexmum 1O XWMHHM Ha CailTe
[Toctrayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexum moctyma:

CBOOO/IHBIIA.

.CaliT Hay4YHO-TIOMYJSIPHOTO  JKypHanma «Xumus ©  OKU3Hb».  https://

gotourl.ru/4785 Pexxum moctymna: cBOOOIHBIHA.

. CaliT 0 XMMMU: KJIACCUYECKHUE y‘—IC6HI/IKI/I, CIIpaBOYHHKH, SHIOHUKIIOIICANH, ITIONCK

OpPraHUYCCKUX U HCOPTAHHYCCKHUX peaKuHﬁ, COCTaBJICHHUC ypaBHCHI/Iﬁ pCaKHHﬁ.

https:// www. xumuk.ru/ Pesxum moctyma: cBOOOIHBIIA.

3.3 IIporpamma olecrneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMLIEH3HOHHOIO

NMPOrpaMMHOI0 odecrnevyeHust


https://postnauka.ru/themes/chemistry
https://elementy/ru/
http://www/

4. POJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O

ITPEIMETA

KoHTposib M oOlLIEHKa pPe3yJlbTaTOB OCBOEHHUS 00IIe00pa30BaTEIbLHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPEC3 NTUCHUIINIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC

Ha ¢opMHUpOBaHME OOLIMX KOMIIETCHIIMM MO pasziesaM U TeMaM COAepKaHus

y4eOHOro Marepuara.

[IpomexyTrounas aTtrectanus B popme nuddhepeHIIMpOBaHHOTO 3a4YeTa.

O6mue
komunerenuun (OK),
JIMYHOCTHBIE
pe3yabTarsl (JIP)

Pa3znen/Tema

Tun oueHOYHbIX MEePONIPUATHI

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

OK.01 IIK 2.4. P4: Tema 4.1, Tema 4.2,
JP 2,4,16,23,30 Tema 4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

Y CTHBIN ONPOC;

3anaqn Ha COCTaBIICHUE
XUMHYECKHUX (HOPMYIT;

3amaHuss  Ha  WCIOJIb30BAaHUSA
XUMHYECKOH  CHMBOJMKH WU
Ha3BaHUU COE€IMHEHUU 10
HOMEHKJIAType

MEXIyHapOJHOTO COI03a
TEOPETUYECKOW W  IPUKIATHON
XUMHUH W TPUBUAIBHBIX Ha3BaHHUN
JUISL  COCTABJICHHUSI XUMHUYECKUX
dopmyur;

3aciymuBaHue  COOOIICHWN W
OTICHKA WX TOJITOTOBKH;
PesynbTar BBITTIOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSTENIbHBIX paboT;
PesynpTar  BBITIONHEHUS
IPAKTHYECKOH pabOTHI;
[TpakTHKO-OpUEHTHPOBAHHBIC
3aJ1aHus;

[ToxGop, aHaJIn3 u
npeoOpa3oBaHUe yaeOHOI
uHbOopMaIuu




¢ YCTHBIN OIPOC
3acinymuBaHue  COOOHIEHHH |
OIIEHKA UX MOArOTOBKU;
3anaHus Ha  HMCHOJIb30BAHUS

XUMUYECKON CUMBOJIMKU u
Ha3BaHUM COEIMHEHU 11(0]
P1: Tema 1.1 HOMEHKJIAaType MexayHapoaHOTO
P2: Tema 2.1 coro3a TEOPETUYECKOU u
P3: Tema 3.1, Tema 3.2, | npukiIagHOU XUMUHU u
0OK.02, Tema 3.3 TPUBHAJIBHBIX Ha3BaHUU IS
JP2,4,16,23,30 |P4: Tema 4.1, Tema 4.2,| cocTaBIcHUS XUMHYECKUX
Tema 4.3 dhopmy;
P5: Tema 5.1 Pesynbrar BhINIOJIHEHUS BHEAyIU-
P6: Tema 6.1 TOPHBIX CAMOCTOSTEJIBHBIX PadoT;
P7: Tema 7.1 Pesynbrar BBINIOJTHEHUS MPaKTH-
YeCKOU paboThI;
[IpakTUKO-OpUEHTHUPOBAHHbIE  3a-
JaHUs;
[ToxGop, aHam3 u npe-
oOpazoBanne ydeOHOU wH{ pOP-
Maluu
- YCTHBIN 0O1pOoC;
3acinymuBaHue  COOOIICHHH |
OLICHKA UX MOJrOTOBKH;
3ajaHusi  Ha  HMCHOJB30BAHMS
XUMUYECKON CUMBOJIMKU u
Ha3BaHUU COEeIMHEHUU 1o
HOMEHKJIAType MEXIYHAPOIHOTO
COX03a TEOPETUYECKOU 151
MPUKJIAHON XUMUU u
TPUBHAIBHBIX  Ha3BaHUU IS
OK.04 JIP P2 Tena 2.2 COCTaBJICHUS XUMHYECKUX
2,4,16,23,30 P4: Tema 4.2, Tema 4.3 Gopayar
Pe3ynbTar BBITIOJTHEHUS
BHEAYIUTOPHBIX CAMOCTOSITENIbHBIX
paoor;
Pesynbrar BBITIOJIHEHUS
IPaKTUYECKON pabOThI;
Pesynbrar BBITIOJIHEHUS

nabopaTopHOM PabOTHI;
[TpakTHKO-OpHEHTUPOBAHHbIE
3aJIaHHUS;

[lonbop, anammu3 u  mpeod-
pa3oBaHue yueOHOI nHpOpMaIu




- -IIpakTMKO-OpHEHTUPOBAHHBIE
3a/IaHMS;
OK.07 _ ’
JIP 4,16,23,30 P7: Tema 7.1 [ToxGop, aHaIu3 1
npeobpa3oBaHue yaeOHOMH
uHdopMaIuu;

5. HEPEYEHb UCIHTIOJIB3YEMbBIX METOJAOB OBYUYEHUSA
1. IlaccuBHBIE: ONpPOC, PENPOAYKTHUBHBIE YIPAXKHEHUS I10 3aKPEIUICHUIO H

0TpabOTKE N3YYEHHOTO MaTepuaa
2. AKTHBHBIE U HHTEPAKTUBHBIC: IBPUCTUYECKUE O€celbl, AUCKYCCUU, KPYTIbIA

CTOJI, TIPE3CHTAIHA, BUKTOPpHUHA, KBCCT.
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