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1 ITIACIIOPT PABOYEN ITPOT'PAMMbBI YUEBHOT' O IIPEJIMETA
OYIIL.12 XUMUsl

1.1 O6sacTs npuMeHeHHs1 padoyeil MPOrpaMMbl
Paboyasi mporpamMma y4eOHOTO MpeJiMeTa SIB/ISETCS YaCTbI0 TIPOrpaMMbI CPeJJHero (TIOJTHOTO)

obiriero obpasoanus 1o crnenpanbHoctd CITO 23.02.08 CTpouTenbCTBO ’Kee3HbIX A0pOr, MyTh H
MyTeBOe XO3UCTBO.

[pu peanu3anuu paboueit rporpaMmbl MOTYT HCIIONB30BAThCSl pas3MuHble 0Opa3oBaTebHbIe
TeXHOJIOTHH, B TOM YHCJIe TUCTaHIIMOHHBIe 00pa30BaTe/ibHbIe TEXHOIOTHH, 3/IEKTPOHHOe 00yueHue.

Pabouasi mporpaMMa yueOHOTO TpeaMeTa MOKET OBbITb HMCIIOJb30BaHa B IMPodecCroHaTbHON
TO/ITOTOBKE, TIEPEero/[IrOTOBKe U MOBBIIIEHUH KBaTMpHKauy pabouunx 1o npodeccusm: 14668 MoHTep
nyty; 18401 CurHanmcr.

1.2 Mecto yueGHoro npeamera B ctpykrype OIIOII-IITICC3:

O6111e00pa3oBaTe/bHBIN TIpeAMeT «XUMHs» M3ydaeTcss Ha 06a30BOoM ypoBHe B 00Iieo06pa3oBaTeslbHOM
LVK/Te yueOHOr0 TlaHa OCHOBHOM NMpOo(heCCHOHATBHOM 00pa30BaTesIbHOM IMPOrpaMMbl YKPYITHEHHBIX PYTIIT
crieranbHOCTel / mpodeccuii: 23.02.08 CTpouTebCTBO JKeme3HbIX A0pOor, MyTh U MyTeBOe X031 CTBO.

Tpy0eMKOCTb TpejMeTa «XHMHsi» Ha 0a30BOM YPOBHE COCTaB/sieT 72 yaca, M3 KOTOpbIX 64 uaca —
6a3oBbIii Mozy/b (6 pa3zmenoB) U 8 yacoB — MPUKIaAHOW MoAy/b (1 pa3zen), BK/IHOUAKOIIUNA TPAKTUKO-
OpHEHTUPOBaHHOE CO/lep>KaHe KOHKPETHOM Npo¢eCcCHy UK CreLiaJbHOCTH.

T[MpyKasHOM MOAY/b BKTIOYAeT OAWH paszen. Paszmen 7 «Xumus B ObITY W MPOW3BO/ICTBEHHOMN
JlesiTeJIbHOCTH YesioBeKa» peau3yeTcsl [j1s1 YKPYITHeHHbIX Py crielidanbHocTel / ipodeccuii: 23.02.08
CTpouTenbCTBO JKee3HbIX [JOpor, MyTh W I[yTeBOe XO03AWCTBO Ha Marepuane, CBSI3aHHOTO C
3KOJIOTMYeCKOM 6e30IacHOCTBIO U OLIEHKOU TOC/IeACTBHI OBITOBOM M TIPOM3BO/ICTBEHHOM /1eATe/TbHOCTH, 110
oTpac/isiM Oyzy1neli poheCcCHOHATBHOMN AesTe/TbHOCTH 00y UaroI X Csl.

1.3 IInanupyemble pe3y/IbTaThl 0CBOEHUs y4eOHOro nmpeaMera:
1.3.1 Llens yue6HOro mpemMeTa:

@®opMHUpOBaHME Y CTYZEHTOB IPe/CTaB/IeHHsI O XMMHUECKOM COCTaB/SOLeHd eCTeCTBeHHOHAayUHOM
KapTMHbl MMpa KaK OCHOBbI TPUHATHS PpelleHWM B J>KU3HEHHbIX M TMPOM3BOJCTBEHHBIX CUTYaLsX,
OTBETCTBEHHOTO [T0Be/IeHUs] B IIPUPO/HOM Cpefie.

3apaum npejvera:

1) cdhopmupoBaTh MOHKMMaHUe 3aKOHOMEPHOCTEH MPOTeKaHUsT XMMUUeCKUX MPOLIECCOB U SIBJIEHUI
B OKpY)Karolled cpefle, LIeJIOCTHOM HAy4yHOM KapTWHbl MHpa, B3aMMOCBSI3M W B3aUMMO3aBUCUMOCTH
€CTeCTBeHHbIX HayK;

2) Ppa3sBUTb YMEHHs COCTaBJISATL (POPMYJ/Ibl HEOPraHUUECKUX U OpPraHWYeCcKHX BellecTB, YpaBHEHUs
XAMHYECKUX PeakLipi, 00BSICHSITh UX CMBIC/I, MIHTEPIIPETUPOBATh Pe3y/IbTaThbl XUMHUUeCKHX SKCIIePUMEHTOB,

3) copMHpoBaTb  HaBBbIKA IPOBEZIEHMS] TPOCTEHIIMX XMMHUUECKUX 3KCIIepUMEHTaIbHbIX
WCCeJoBaHUN C CoO/Io/ileHreM TipaBu/l Oe30racHOro oOpallieHusi ¢ BellecTBaMHM U J1abOpaTOpPHBIM
obopyoBaHHEM;

4) pasBUTb YMeHUs WCIO0/Ib30BaTh WH(POPMALMI0 XMMHUECKOrO0 XxapakTepa W3 pas3IUyHbIX
HCTOUHUKOB;

5) cdopmupoBaTh yMeHHs] IPOrHO3MPOBaTh TOC/IEACTBUSI CBOEW JesTelbHOCTU M XUMMUYeCKUX
TMPUPO/IHBIX, OBITOBBIX U IMPOM3BOACTBEHHBIX ITPOLIECCOB;

6) cdopmupoBaTh MOHWMaHUe 3HAUMMOCTH JOCTMXKEHUM XWUMHWYeCKOW HayKU U TEeXHOJIOTHA JJist
Pa3BUTHSI COLIUA/IbHOM U TIPOM3BO/ICTBEHHOU Cep.



1.3.2 B pe3ynbTare ocBoeHHs yueOHOT0 mipejMeTa 00yUarOIUIACS [JO/DKeH

yMeTb:

- Ha3bIBaTh M3yUYEeHHbIE BellleCTBa MO "TPUBHATBHOW' UM MeXIyHapOJHOM HOMEHK/IaType;

- OMpeJesisiTb: BaJIeHTHOCTb U CTeleHb OKUC/IEHUSI XMMUYEeCKUX 3/1eMEeHTOB, THIl XUMWYeCKOH
CBSI3U B COeJJMHEHUSIX, 3aps/, NOHA, XapakTep Cpe/ibl B BOJHBIX PAaCTBOPaxX HeOPraHUYeCKUX COeJHeHUH,
OKMC/IMTelb M BOCCTAaHOBUTENb, MPHHAJJIEXHOCTh BeleCTB K pa3/MUHbIM K/jlacCcaM OpraHUYecKUX
CcoeIUHeHUH;

- XapaKTepr30BaTh: 37IeMEeHThl MaJbIX NEePUOZIOB 0 UX IM0JIOKeHHI0 B [lepuogrueckoil cucreme
OU. MengeneeBa; o0Oupe XUMUYeCKWe CBOMCTBA MeTa/JIoB, HEMETA/IOB, OCHOBHBIX KJ/IaCCOB
HEOPraHUYeCKWX W OpraHUuYecKWX COeJIMHEeHWM; CTpOeHHe W XHMMHYeCKue CBOMCTBAa M3yUeHHBIX
OpraHUYeCcKHX COeJJMHeHUN;

- OOBSICHSITh: 3aBUCUMOCTb CBOMCTB Bel|eCTB OT UX COCTaBa U CTPOEHWsl; MPUPOJy XUMUUYECKOH
CBSA3M (MOHHOM, KOBA/IeHTHOM, MeTa//TMYeCcKoM), 3aBUCHMOCTb CKOPOCTH XHWMHUUECKOW peaklUu WU
T10JI0’KEeHHUSI XMMUUeCKOT0 paBHOBECHS OT Pa3/IMUHBIX ()aKTOPOB;

- BBINOJIHATH XMUMHWUYECKUW 35KCIIEPUMEHT [0 PacCllO3HAaBaHUIO0 Ba)KHEMIMX HeOpraHu4yecKux U
OpraHUYeCcKUX BelleCTB;

- TIPOBOJUTH CaMOCTOSITe/bHBIN MOMCK XMMUUYEeCKOM MH(OpMaLMK C UCII0/Ib30BaHWEM Pa3/IMyHbIX
WCTOUYHUKOB (Hay4YHO-TIOMYJ/SIPHBIX M3/laHWM, KOMIBbIOTePHbIX 0a3 /aHHBIX, pecypcoB VIHTepHeTa);
WICTI0/Tb30BaTh KOMITBIOTEPHBIE TEXHOIOTHH AJisi 00pabOTKM U repefaur XMMHUeCKoi WHGOpMaruy U ee
Tipe/iCTaB/IeHysl B Pa3/IMUHbIX (JOpPMax; UCI0J/Ib30BaTh MPUOOpeTeHHbIe 3HaHUS U YMEHUs B TIPaKTHUeCKOU
JieaTeIbHOCTA W TIOBCEJHEBHOW JKU3HU J/ISl: - OOBSCHEHUS] XMMHUECKHMX SIBJIEHUH, MPOUCXOJSIINX B
npyupozie, ObITYy W Ha TIPOM3BOJCTBE; - OIpe/e/leHHs] BO3MOYKHOCTH TIPOTeKaHUs XUMHUeCKUX
TIpeBpalleH’H B Pa3/IMUHBIX YCJIOBUSX U OLIEHKU UX M0C/e/ CTBUM;

- 9KOJIOTMYeCKU FPaMOTHOIO NOBe/IeHUsI B OKPY KaroLLeil cpejie;

- OLIeHKM BJIMSIHHS XMMUWYeCKOrO 3arpsi3HeHHs OKpY’KarollleM Cpefibl Ha OpraHv3M uesioBeKa M
Jpyrye XUBble OpraHu3Mbl;

- Oe3omacHoro obpalieHUss C TOPIOYMMH W TOKCHUUHBIMH BeIleCTBaMU, J1aboOpaTOPHBIM
obopy/ioBaHUEM;

- TIPUTOTOBJIEHUSI PACTBOPOB 3aJJaHHOW KOHL|EHTPALMX B OBITY M Ha POM3BO/ICTBE;

- KPUTMYECKOM OLeHKH [JOCTOBEPHOCTM XMMMWYECKOW WH(OpMAalUH, MOCTYyMawlleld U3 pasHbIX
VICTOYHUKOB;

- TOHMMAaTb B3aUMOCBs3b  y4yeOHOW  AUCLUIUIMHBI C  0ocoOeHHOCTSMU  Tipodeccuu
npodeCcCOHABHOM IesATeTbHOCTH, B OCHOBE KOTOPBIX JIeXKaT 3HAHUS 10 JAHHON yueOHOU AUCIUTIIVHE.

3HaTh:

- Ba)KHeMIlMe XMUMHWYeCKHe TIOHATHS: BelleCTBO, XUMMUYECKUW 3JIeMEeHT, aTOM, MOJIeKyJla,
OTHOCUTEJIbHble aTOMHasi M MOJIeKyJ/sSipHasi MacChbl, WOH, a/JJIOTPOIKsl, M30TOIbI, XUMHYeCKasl CBA3b,
3/IeKTPOOTPULIATE/TbHOCTh, BaJIEHTHOCTD, CTeTIeHb OKHC/IeHHsI, MOJTb, MOJISIPHAsi Macca, MOJISIpHBIN 00beM,
BellleCTBa MOJIEKY/ISIPHOTO Y HEMOJIeKY/ISIPHOTO CTPOE€HMS, PACTBOPbI, 37€KTPOJIUT U He3IeKTPOJIUT,
JIeKTPOJIMTUYeCKas: AUCCOLMALUs, OKUC/IUTEeNb U BOCCTAHOBUTE/b, OKUC/IEHWe U BOCCTAaHOBJIEHUE,
TeIJIOBOM 3(PQeKT peaklMy, CKOPOCTb XUMUYECKOW peakLUM, KaTaau3, XHMHUYecKoe paBHOBeCHe,
yrepoJHbli cKeseT, (PyHKLMOHa/IbHAasl FPyMIa, U30MepHsi, TOMOJIOTUs;

- OCHOBHbIE 3aKOHbI XMMHH: COXPaHEHMs] MacChl BEILleCTB, TOCTOSIHCTBA COCTaBa, NepPUOAUUECKUAN
3aKOH;

- OCHOBHbIe TEOpUU XUMHU: XUMUYECKOW CBS3H, 3JIEKTPOJUTUUECKOM AMCCOLMALUM, CTPOEHUs
OpraHUYeCcKUX COeJJMHeHUN;

- B)KHeMIlMe BelllecTBa U MaTepuasbl: OCHOBHbIE MeTasl/Ibl M CIJIaBbl; CepHasi, COJIsSIHasl, a30THasI
Y YKCyCHasi KMUCJIOTBI; IIIe/I0Ud, aMMHaK, MUHepasbHble y100peHus, MeTaH, 3TH/IeH, aljeTuieH, 6eH3oun,
3TaHOJI, )KUPBbI, MbL/Ia, TJIFOK03a, Caxapo3a, KpaxMmaJl, KieTdyaTka, 6esku, HCKyCCTBeHHbIe U CUHTeTUUeCKre
BOJIOKHA, Kay4yKH, IJ1aCTMacCCBhl.



1.3.3 Tnanupyemblie pe3yabTaThl OCBOEHUST Y4eOHOTO MpeaMeTa:

Ocoboe 3HaueHue yueOHbBIN MpegMeT uMeeT Tpy hopmMupoBaHuu U pa3sutud OK.

O6mue IInaHupyeMble pe3y/ibTaThl 00yUeHHs
KOMIIeTeHI|U U O6mme JuciuniMHapHbie
0K 01. B yacTH Tpy10BOro BOCIIUTAHUA: - B/1aJIeTh CUCTEMOM
Bbibupath  CriocoOs! | - TOTOBHOCTb K TPYAY, OCO3HaHMWe | XMMWYeCKUX 3HaHWUW, KOoTopasi
pelieHus 3aj1ay | LleHHOCTU MacTepCTBa, TPyZoooue; BK/IFOUAEeT: OCHOBOIIOJIAraroiye
npodeCccuoHanbLHOM - TOTOBHOCTb K AaKTHUBHOW JesiTe/IlbHOCTU | TIOHATHSL (XUMUUECKWN 37IeMeHT,
JlesATe/IbHOCTH TeXHOJIOTMUeCKOn " COL[MA/IbHOM | aToM, 3/7eKTpOHHasi  00osouKa
MPUMEHUTE/TLHO K | HarpaB/JIeHHOCTH, CIIOCOOHOCTH | aToMa, S-, Pp-, d-3/1eKTPOHHBIE
Pa3/NYHBIM VHULIMMPOBATh, MJIaHUPOBaTh U | opbuTtamm aTOMOB, VIOH,
KOHTEKCTaM. CaMOCTOSITE/IbHO BBITIO/THSTh TaKylo | MOJIEKY/Ia, BaJIeHTHOCTb,
JlesiTeIbHOCTb; 3/1eKTPOOTPULIATEIbHOCTD,
- VHTepeC K Ppa3/UuHbiM  cdepam | CTeleHb OKUCIEHHWs, XUMUUecKast
ripodeccroHa/IbHOM CBSI3b, MOJIb, MOJISIDHasi Macca,
JlesATe/TbHOCTH, MOJIIpHBIA  00BeM,  yTJIepO/IHbIHA

OB/laieHHe YHHBEPCAIbHBIMH Y4eOHBIMH
M03HABATe/ILHBIMH /IeHiCTBUSAMH:

a) 0a3oBbIe JIOTHYECKHE JeHCTBHA:

- CaMOCTOSITe/IbHO  (hOPMY/HPOBATh u
aKTya/IU3UpOBaTh Mpo0/ieMy, pacCMaTpUBaTh
ee BCeCTOPOHHE;

- yCTaHaB/MBATh CYIIECTBEHHBIN TPU3HAK WM
OCHOBaHMsI /11 CPaBHEHWsl, KIacCUbUKAIMN U
0000I1TIeHST;

- OMpefesIsTh 1Ie/N JIeITe/TIbHOCTH, — 3a/1aBaTh
rapaMeTphbl ¥ KDUTEPHH UX JJOCTIDKEHMST,

- BbISIBJIITH 3aKOHOMEPHOCTU U TTPOTHBOPEUHSI
B PaCCMaTpPUBAEMbIX SIBJIEHHUSIX;

- BHOCUTb KOPPEKTHBbI B  JIeSITEJIbHOCTD,
OLIEHMBaTb COOTBETCTBHME pe3y/IbTaTOB LIeJIsIM,
OLIEHMBATh PUCKU TIOC/Ie[ICTBUI 1€ATeIbHOCTH;
- pa3BUBaTb KpEaTWBHOE MBbIIUIEHHE TIpPU
PeILIeHNH )KU3HEHHBIX MPo0ieM

0) 0a3oBbIe HCC/IeJ0BATE/THCKHE AeHCTBHUS:

- B/IaZIeTh HaBbIKaMH yuebHO-
HCC/Ie/IOBaTe/TbCKOM u TIPOEKTHOM
JIeATeNIbHOCTH, ~ HaBbIKAMHM  pa3pellieHus]
rpobJieM;

- BBISIB/ISIT IPUUMHHO-CJIE/ICTBEHHbIE CBSI3U U
aKTya/M3upoBaTh 3a/jauy, BbIBUraTh IUIIOTe3y
ee pelleHWs, HaxOJUTb AapryMeHTbl  [JJIs
Jl0Ka3are/bCTBa CBOMX yTBEP)KJeHUH, 3a/laBaTh
rapamMeTphl ¥ KPUTEPUU pellleHus;

- aHa/M3MpOoBaTh  IIOJyYeHHble B  XOJe
pellleHMs1 3aJaud pe3y/IbTaTbl, KPUTUYECKU
OLIeHNBaTh VX [0CTOBEPHOCTB,
MIPOrHO3UPOBATh V3MeHeHue B

HOBBIX YC/IOBUSIX;
- YMeTb MepeHOCHTh 3HaHUS B TI03HABATe/IbHYHO
u TMPaKTUYECKYHO obmactu
YKU3HE eI TeTbHOCTY;

- yMeThb MHTErpPUPOBATh 3HAHUS W3 PA3HBIX

CKeJsieT, yHKLMOHAIbHasK TPyIIIa,
paivKasi, W30MepHs, H30Mephbl,
TOMOJIOTUYECKUH Psifi, TOMOJIOTH,
YIJIeBOJOPO/IbI, KUC/IOPOA- U
asoTcojiepyKalljue  CoeAUHEeHwUs,
OUoJIOTUeCKH aKTHBHBIE
BelllecTBa  (YI/IeBOZbL, KUPBI,
0enkw), MOHOMEp, TIOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKY/ISIPHbIE
CcoelHEHUs, KpHUCTa//TnyecKas
pellieTka, TUIbl  XUMHAYECKUX
peakLyi (oKMC/IMTETBHO-
BOCCTaHOBUTEJ/IbHBIE, 9K30- U
3H/I0TepMHUUECKHE, peakiu
WOoHHOTO  oOMeHa),  pacTBOp,
3JIEKTPOJIUTBI,  He3JIeKTPOJIUTHI,
3JIeKTPOJIUTHYeCKast
JICCOLIALIMS,
BOCCTAHOBUTEJTb,
XUMHYECKOU
XUMHUECKOe

OKUCJIATEJIb,
CKOpOCTb
peakLuy,

paBHOBeCHe),

TeOpUM W  3aKOHBI  (Teopusi

XUMHUYECKOro CTPOEeHUs

opraHuyeckux Belects A.M.

Bytneposa, Teopus

3/1eKTPOJIMTUYECKOU

JUCCOLMALIMY,  TepUOAMYEeCKUN

3akoH [I.MI. MeneneeBa, 3aKOH

COXpaHeHusl Macchl),

3aKOHOMEPHOCTH,

CUMBOJIMUECKUM  SI3BIK  XWMUH,

(akTonOrMuecke - CBeJieHUsl O

CBOMCTBax, COCTaBe, I0JIyYeHUH U

Ge3omacHomM WCITO0J/Tb30BaHUN

Ba)KHEUILIMX HEOpPraHUuYecKux U

OpraHUYecKUX BeIIeCTB B OBbITY




TIpeZIMeTHBIX 00/1acTel;

- BbIJBUTaTb ~ HOBble  WJeW,  Mpedjiararh

OpUI'MHa/IbHbIE TIOJXO/IbI U pellleHus;
- CrIOCOOHOCTb WX MCIOJIb30BaHUsI
T03HaBaTe/IbHOW U COLIMA/IbHOM NPaKTHKe

B

U TpaKTAYeCKOU JAesTeTbHOCTH
UyeJI0BeKa;

- yMeTh BbISIB/ISITb XapaKTepHbIe
TIpY3HAKU U B3aHMOCBSI3b
W3yUYeHHbBIX MOHSATHM, TIPUMEHSITh
COOTBETCTBYIOILME TTOHATHS TIPU
OTMCAaHUM CTPOEHUSI U CBOMCTB
HEOpraHWUeCKUX ¥ OpraHuuecKux
BEIIeCTB M WX TpeBpalljeHHH;
BLISIB/IATh B3aMMOCBSI3b
XUMUUECKHUX 3HAHWMI c
TIOHATUSIMM W TIPeJCTaB/IeHUSIMH
JPYTMX  eCTeCTBeHHOHAyUHBIX
TIpe/IMETOB;

- yMeTb VCTI0/Ib30BaTh
HauMeHOBaHMUS XUMUAYECKUX
COeIMHEHUM  MeX/yHapOJHOr0
COr03a TeOPeTUYeCKOU v
TIPUKJIaIHOU XUMUU u
TPUBUA/IbHbIE Ha3BaHUs

BOKHEMILIMX BeLIeCTB (STHUJIEH,
alleTWiIeH, IJIMLEpUH, (QeHor,

dhopmanbzerus, YKCyCHast
KUC/IOTa, TJIULIMH, yTapHbIA Ta3,
VIJIeKUCTbI  Tas3, aMMUaK,

raiieHas W3BeCThb, HeraleHas
WU3BeCTb, IIUThEBAst CoJa |
JPYTUX), COCTaBJSITb (OPMYJIbI
HEOpraHWUeCKUX U OpraHu4ecKux
BeIIIeCTB, YPaBHEHHUS] XUMUYECKUX
peakiuii, OOBSCHITL WX CMBICT,

TIO/ITBEP>K/IaTh XapaKTepHbie
XUMHUUEeCKre CBOWCTBa BeILeCTB
COOTBETCTBYIOLLUMU
SKCMepUMeHTaMM U1 3arucsiMu
ypaBHeHUM XUMHUUECKUX
peaxiiuii;

- yMeTb yCTaHaB/IMBaTb
TIPUHA//IE>KHOCTD W3yUeHHbIX
HEOpraHu4ecKux u
OpraH14ecKrx BeIlleCTB K
orpefie/ieHHbIM ~ KjaccaM U
rpymnrnam COeIHeHUH,
XapaKTepu3oBaTb WX COCTaB U
BaKHeHIIIe CBOMCTBA;
onpenessiTh BU/IbI
XUMUYECKUX CBsI3ei
(KoBasieHTHas, HWOHHas,

MeTa//IMueckas, BOJOpOJHas),
TUITbl KPUCTA/UTMUECKHX PeLLeTOK
BeILLIeCTB; K/1acCU(ULIMPOBATh
XUMUYeCcKue

peakLuy;

- copMHpOBaTh INpeJCTaB/IeHusI:




0 XWMHYECKOW COCTaBJISOLIen
eCTeCTBeHHOHAaYUYHOW KapTHHBI
MHUpa, POJId XUMUU B TIO3HAHUU

SIBJIEHUM TIPUPO/bI, B
(hOpMHpOBaHUM MBILIJIEHUS U
KYJIbTYPbl JIMYHOCTH, ee

(hyHKLIMOHA/IbHOM TPaMOTHOCTH,

HeoOXo#MMOM /i1 pellieHust
TPaKTUYeCKHX 3a7au u
9KOJIOTHUeCKH  000CHOBAHHOTO

OTHOILIEHUSI K CBOEMY 3/J0POBBIO
Y IPUPOZIHOM Cpefie;
- YMeTb TIPOBOJWTH pacueThl IO

XUMUYeCKUM  dopMynam U
ypaBHEHUSIM XUMHUECKUX
peakiiMii C  MCI0J/Ib30BaHUEM
bur3znueckrx BeJIMUNH,
XapaKTepy3YIOLMX BelecTBa C
KOJIMYeCTBEHHOU CTOpPOHBIL:
Macchl, obneMa

(HOpMasIbHBIE YC/IOBHS) Tas3oB,

KOJIMYeCTBa BeLleCTBa;
WCII0/1b30BaTh CUCTEMHBIe
XUMHUUeCKre 3HaHUsA Ji0)
TIPUHSATUS pelLieHui B
KOHKDEeTHbIX JKU3HEHHbIX
CUTyaLMsIX, CBSI3aHHBIX C

BelleCTBaMU U UX ITPUMEHEHWEM.

OK 02.
Ncnosib3oBath
COBpeMeHHbIe
cpezcTBa TIOMCKa,
aHa/mm3a u
WHTepIpeTaLyun
MHpopMaLu u
vH(MOopMaI[MOHHbIe
TeXHOJIOTUH AJIst
BBITTOJIHEHUST  3a7iau
ripocheccroHaTLHOM
JesITeTbHOCTH.

B 00/1aCTH LIEHHOCTH HAyYHOT0 MO3HAHMS:

- c(hopMUPOBAHHOCTh MUPOBO33DEHUS,
COOTBETCTBYIOILIET0 COBPEMEHHOMY  YPOBHIO
pa3BUTHsL HAyKU U OOIeCTBEHHOM MPaKTUKH,
OCHOBaHHOT'O Ha [arore KyJsibTyp,
CITOCOOCTBYFOLLIETO0 OCO3HAHUIO CBOETO MecCTa B
TIOJTUKY/TbTYDHOM MUDE;

- COBEpIIIEHCTBOBaHUE SI3bIKOBOM u
UYUTaTebCKOM  Ky/IbTYpbl  KaK  CpefCcTBa
B3aMMO/IENCTBUSI My JIOJAbMU U TO3HAHUS
MHDa;

- OCO3HaHMe LIeHHOCTW Hay4HOU JesiTelIbHOCTH,
TOTOBHOCTb  OCYIIECTB/ISITb TPOEKTHYIO U
WCCTIe[I0BaTe/TbCKYHO JieTe/TbHOCTh
VHJWBU/YaJIbHO U B TPYIIIIE;

OB/ajieHle YHUBEPCATLHBIMH y4eOHBIMH
MO3HaBaTe/IbHbIMH JIeVICTBUSIMH:

B) pabota ¢ ungopmanueii:

- B/afIeTb HaBbIKaMH TIOJTyYeHUs] UH(OpMaIu
U3  KCTOYHWKOB pPa3HbIX  THIIOB,
CaMOCTOSITEJTBHO OCYIIIECTB/ISATH TIOUCK, aHa/N3,
CHCTEMATH3aLIUIO u WHTEpPIPEeTALHIO
uHpopmar Pa3/IMUHbBIX BU/IOB U
(dhopm npecTaB/IeHNSs;

- CO3/1aBaTh TEKCThI B PA3/MUHBIX (popmarax C
y4eToM Ha3HaueHusi MHGMOPMAlLMK U 11e/IeBOM

- yMeTb  TUIAHUPOBAaTb |
BBITIO/THSATh XUMHAYeCKUIA
9KCIIepUMEHT (TipeBpatieHust
OpraHMYecKMX  BelecTB  TpU
HarpeBaHWH, TIOJIy4eHue STH/IeHa
W u3yueHWe ero  CBOMCTB,
KauecTBeHHble  peaklMd  Ha

anbJeruzpl, Kpaxmas, YKCYCHYIO
KUCJIOTY; JeHarypaiysi OenkoB
NpU  HarpeBaHWM,  IL|BeTHbBIE
peakuyy  0eNKOB;  TIPOBOJUTH
peaklid  HWOHHOTO  0OMeHa,
OTipeZieNIiTb  CpeAy  BOJHBIX
pacTBOPOB, KaueCTBEeHHbIE
peakiy Ha Cy/bgar-, KapboHat-
U XJIOpW/-aHUOHBbl, Ha KaTHMOH
aMMOHUST; perLiaTh
3KCIIepUMeHTa/IbHble 3aflaud 110
TeMaM "Mertanibl" 5
"HemeTtasuibl'") B COOTBETCTBUM C
TipaBUIaMH TEXHUKH
Ge3omacHOCTH TIpH 00paILieHnH C
BeIleCTBAaMU U J1IabDOpPAaTOPHBIM
o0OpyZioBaHHeM;  TIPe/CTaB/ISTh
pe3y/ibTaThbl XUMHUECKOTO
JKCIiepuMeHTa B ¢opMe 3armmcu




ay/IMTOpHHY, BbIOMpas ONTUMa/bHYIO (hopMy
TIpe/ICTaB/IeHus] U BU3yaJli3aliuy;

- OLIEHMBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh
WH(MOpMalMY, ee COOTBETCTBHE TIPAaBOBBIM U
MOpaJIbHO-3TUUECKUM HOpMaw;

- WCTIO/b30BaTh CPe/ICTBA MH(OPMAIMOHHBIX 1
KOMMYHUKAI[UOHHBIX TE€XHOJIOTUH B peIleHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W
OpraHM3al[MOHHBIX 33lay C COOJIoAeHueM

TpeOOBaHHI 3PrOHOMUKH, TeXHUKHU
0e3011acCHOCTH, TUTHeHBI,
pecypcocbeperxeHus, MIPaBOBBIX "

3TMYEeCKUX HOPM, HOpM WH(MOPMaI[MOHHOM
0e301acHOCTY;

- B/Ia[ieTh HaBbIKAMM PACTIO3HABAHUSI U 3alLUThI
vHpopMalpY, UHHOPMAIMOHHOM 0e30TacHOCTH
JTMYHOCTH

ypaBHEHW!  COOTBETCTBYIOLIMX
peakiuii U4 (QOpMy/IMpOBaTh
BbIBOJbI Ha  OCHOBE  3THX
pe3y/bTaToB;

- yMeTb aHa/IM3UpOBaTh
XUMHUYECKYI0 nH(popmalro,
T0/Ty4aeMyto U3 pasHbIX

WCTOUHHUKOB (CPEe/ICTB MacCOBOM
uHpopmaiu, cetb MHTepHeT U
ApyTHe);

- BJ/I3/IeTh OCHOBHBIMM MeTO/laMHU
HAyYHOTO TI03HAHUS BeILECTB U
XUMHAYECKHX sIBJIEHUN
(HabmozeHve, M3MepeHue,
9KCTIepUMEHT, MO/Ie/IMPOBaHue);

- YMeTb TIPOBOJWTH pacyeThbl IO

XUMAYECKUM  opMyiaM U
yPaBHEHUsIM XUMHYeCKUX
peakuMid C  KCIO/Ib30BaHUEM
bur3nueckrx BeJTMUNH,

XapaKTepy3YIOLMX BeIecTBa C

KOJINUeCTBEHHOM CTOPOHBL:
Maccel, oObeMa (HOpMasbHbIE
yC/I0BUSI) Tra30B, KOJIMUYECTBa
BellleCTBa; WCII0/Ib30BaTh

CHCTeMHbIe XHMMHWUeCKHe 3HdHUA

JJil  TIDUHSATUS ~ pellleHud B
KOHKPEeTHbIX JKU3HEHHbIX
CUTyaLMsIX, CBSI3aHHBIX C

BelleCTBAMHU U UX IMTPUMEHEHHNEM

OK 04.
SddexkTrBHO
B3alMO/IefICTBOBATh
U pabortaTh
KOJIIEKTHBe
KOMaHze.

B
n

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITeJTBHOCTH U CaMOOTIpe/[e/IeHUI0;

- OBJIafieHye HaBbIKAMH yueOHO-
HCC/Ie/IoBaTeIbCKOM, TTPOEKTHOM U COLMa/IbHOM
JlesITe/TbHOCTH,

OB/ajieHue YHHBepPCa/IbHbIMH

KOMMYHUKATUBHBIMH JIeICTBUSIMU:

0) coBMecTHas AeATe/TbHOCTh:

- TIOHMMaTb W UCII0J/Ib30BaTh MPEeUMYILeCcTBa
KOMaH/THOUM Y WHIUBUYa/TbHOU paboTh;

- TPUHUMATBh L|eJT1 COBMECTHOMU JesiTeTbHOCTH,
OpraHu30BbIBaTH U KOOPAWHUPOBATh EHCTBUS
Mo ee [JOCTWXKEHUIO: COCTaB/ATh IJIaH
JIleViCTBUM, pacripefiefiiTb PO C  y4eTOM
MHEHUM YUYaCTHHKOB OOCYXK/aTh pe3y/IbTaThl
COBMECTHOM paboTh;

- KOOPJMHUPOBATb U BBINOMHATL paboTy B
YCIOBUSIX ~ peaslbHOTO,  BUPTYalbHOTO U
KOMOVWHMPOBAHHOTO B3aMMO/I€HCTBUS;

- OCYLLECTB/ISITb TIO3UTHBHOE CTpaTeruyeckoe
roBeJieHWe B pa3fIMUHbIX  CUTyaLUsiX,
TIPOSIB/IITE TBOPUECTBO U BOOOpaKeHHe, ObITh
VHULIMAaTUBHBIM

OBnajenne YHUBepCa/IbHbIMHU

- yMeTb  IUIaHUpPOBaTb |
BBITIO/THSTE XUMHUYECKUHN
9KCTIepUMEHT (TipeBpaiLieHUs
OpraHMuecKUx  BeLecTB  TIpu
HarpeBaHWH, TOJlyueHUe 3TH/IeHa
W UW3yuyeHUWe ero  CBOMCTB,
KaueCTBeHHble  peaklu¥d  Ha

a/TbJIETH/Tbl, KpaxMasl, YKCYCHYHO
KUC/IOTY; JieHaTypauus 0OeskoB
MpYU  HAarpeBaHWM,  LIBETHbIE
peakiui  0Ge/IKOB;  TIPOBOJUTH
peakllid  HWOHHOTO  oOMeHa,
oripeieNiiTh  Cpey  BOZAHBIX
PacTBOpPOB, KauyeCTBEHHbIe
peakuuy Ha cyJbdar-, KapboHaT-
¥ XJIODUZ-aHUOHBI, Ha KaTHOH
aMMOHUST; pelaTb
9KCIIepUMEeHTa/IbHbIe 33[jaudl T10
TemMaM "Mertasbr" 5
"HemeTarnibl") B COOTBETCTBUM C
TIpaBH/IaMH TEXHUKH
Ge3oracHOCTH MpU 0OpalleHnH C
BellleCTBaMU M J1abopaTopHbIM




Pery/ISTUBHBIMU /IefICTBUAMU:

) NPUHATHE Ce0s1 U APYTHX JIIO/IeH:

- IPUHAMaTb MOTHBBI W apTyMeHThbl JAPYTUX
nofiei TIpH aHanm3e pe3y/IbTaToB
J1esITeNTbHOCTH;

- pU3HaBaTb CBOe TIIPaBO U TMPaBO JPYTHIX
JIF0/IeH Ha OIIMOKW;

- pa3BuBaTh CMOCOOHOCTH TIOHMMAaThb MHD C
TIO3WIIMH IPYTOT0 Ye/IOBEKa,;

000py/IoBaHHEM;  TIPe/ICTaB/ISATh
pe3yJbTaThl XAMHUECKOT0
3KCriepuMeHTa B (opMe 3amvcH
yDaBHEHHII  COOTBETCTBYIOIHX
peakiuii u“  (opMyIMpOBaTh
BBIBOZIBI HAa  OCHOBE  93TUX
pe3yJibTaToB

OK 07. B 00/1aCTH 3K0/I0rHYeCKOro BOCIIMTAHUA: - chopmMHpoBaTh TpeJCTaB/eHus:
CopeiicTBOBaTh - chopMUPOBaHHOCTh 9KOJIOTMYECKOM | 0 XMMUYECKON COCTaBJISIOLLEeN
COXPaHEeHHIO KyJIbTypbl, TIOHUMaHWe BJIMSIHUSI COL[MA/IbHO- | eCTeCTBEHHOHAYYHOM KapTHHbI
OKpY’Karomieil cpejpl, | SKOHOMUUYECKHX TPOLIECCOB HA  COCTOSIHWE | MUPA, POJIM XUMUHU B TIO3HAHUU
pecypcocbepesxeHnro | PUPOJIHOM ¥ COLMAbHON CpPe[ibl, OCO3HAHMe SIBJICHUH TPUPO/BI, B
, TIDUMEHSTh 3HaHus | [VIO0ATbHOTO  XapakTepa  3KOJIOTMYECKHMX | GOPMHPOBAHWM MBILUIEHUS U
00 HU3MEeHeHUuH HpO6HEM; KYJ/IbTYPbI JINYHOCTH, ee
K/IMMaTa, TPUHIMMbI | - TVIAHUPOBAHKE 1 OCYIIeCTBI/IEHHE /IeHCTBHH B (YHKI[MOHAIbHOW TPaMOTHOCTH,
GeperIBOro OpriKa}omeﬁ cpefie Ha OCHOBe 3HaHUWS Lielel | HeOOXOAUMOM A1 pellleHust
IPOU3BO/CTEA, YCTOUUMBOTO PasBUTHs Ue/IOBEUECTBA; | MPaKTUECKHX 3a/jaun
5 PEKTHBHO AKTUBHO® HerpusiTe [eHCTBUH, MPUHOCALIMX | SKOJIOTMYeCKH 000CHOBaHHOTO
neficTBOBATE g | BD€[] OKpY>KatolL|ei cpejie; OTHOLUEHHs K CBOEMY 3/J0POBbIO
Upe3BhIYANHBIX - yMeHUe TPOrHO3MPOBaTh | U IIPUPOJHOU Cpeje;
CHTYaLHAX. He0/IaronpusiTHbIE 9KOJIOTUUECKHe | - YMeThb COO/MI0JaTh TpaBU/Ia
TIOC/IeICTBUS MpeNPUHAMAaeMbIX | SKOJIOTHUECKH 11e1eco00pa3Horo
JIeICTBUM, MpeJ0TBPALLlaTh UX; TIOBeZIEHUs] B ObITY W TPYZIOBOU
- paclipeHye  OIbITa JIeITe/IbHOCTH | [1eTe/IbHOCTU B LeJIsIX
5KOJIOTMUeCKOM HarpaB/IeHHOCTH; COXpaHeHUsl CBOEro 3[0POBbSl U
- OBJIa/IeHUe HaBbIKaMU y4ebHO- | OKpy’KaroIeli MPUPOHOM Cpe/pbl;
HCC/1e10BaTe/IbCKOU, TIPOEKTHOU U COLHMA/IbHOU YUUTHIBATh OITACHOCTDb
AeATEJIbHOCTH; BO3/IeHCTBUS Ha JKUBBIE
OpraHu3Mbl Or1pe/ie/IeHHbIX
BelLleCTB, TIOHUMast CMBICJT
TioKasaTeist ripefie/TbHOM
JOMYCTUMOM KOHLIeHTpaLu1
IIK 2.4 - yMeHHe ONpeje/sAiTb KOHCTPYKTHBHBIE | - ChOpMHUPOBATh Mpe/CTaB/IeHUs:
BeimosHATE  paboThI | 0COOEHHOCTH Y37I0B U JieTajiell MOJBIIKHOTO | O CBOMCTBaX METAJUIOB, CI/IaBax,
10 TPOEKTHMPOBAHUIO | COCTaBa; BUJAX  KOpPpO3WH, obnactu
u CTPOUTE/ILCTBY | -  TOHWMAaHWe  CHUCTeMbl  TEXHUUECKOrO | MPUMeHEeHHsl HeMeTa/UIMYeCKuX 1
JKese3HbIX Jopor, | o0C/Ty)KMBaHUsIT UM peMOHTa  TIOZIBWDKHOTO | KOMITO3UL[MOHHBIX —MaTepHhasoB,
3eMJISTHOTO TT0JIOTHA U | COCTaBa BUJaX W CBOWCTBax TOIIMBA,
VICKYCCTBEHHBIX CMa30YHbIX U 3alUTHBIX
COOPY’KEeHHUU. MaTepuanax, CBOMCTBAx
HeopraHuyecKux v
OpraHu4ecKux COeJUHEHUH,

MapKUPOBKe U TepeB0o3Ke TPYy30B
T10 >KeJIe3HOM iopore.

B pe3ynbTaTe 0CBOEHHUsI MPOrpaMMbl YueOHOIrO TpeMeTa peasu3yeTcsl IporpaMMa BOCITHUTAHUS,
HarpaB/ieHHasi Ha opMUpOBaHUe C/IeAYIOLUX TUUHOCTHBIX pe3yibTaToB (JIP):

JIP 2 TIposiBASIIOIIMIA aKTUBHYIO TPayKJaHCKYIO TIO3UI[HI0, AeMOHCTPUPYIOIINM TIPUBEP)KeHHOCTh
TIPUHIUIIAM YeCTHOCTH, TOPSJOYHOCTH, OTKPBITOCTH, 3KOHOMWYECKW aKTHBHBIA W YYaCTBYIOLIUN B
CTy/IEeHUeCKOM U TEepPUTOPHATLHOM CaMOYIIPaB/eHWH, B TOM YHC/Ie Ha YCIOBUSX Z0OPOBO/IbUECTBA,
TIPO/IYKTUBHO B3aUMO/IEMCTBYIOIIMI U yUaCTBYIOIIHNA B eATeTbHOCTH 00I1[eCTBeHHBIX OpraHU3ariyi.




JIP 4 TIposBAsitOLMY U [JEMOHCTPUPYIOLLMK YBa)KeHHEe K JIFOASM TPY/ia, OCO3HAOLIUK L[IeHHOCTh
cobctBeHHoro TpyAa. Crpemsiguiici K (QOPMHpOBaHWIO B CeTEBOM cCpefle JIMYHOCTHO U
npog)eCCHOHATBLHOI0 KOHCTPYKTUBHOT'O «L{U(POBOTO C/Iefiax».

JIP 16 IIpuobpereHne 0OyYarOIIMMHUCS COLMA/JLHO 3HAUMMBIX 3HAHWWA O TpaBUIaX BeJeHUs
9KOJIOTUYeCKOro o0pasa >KU3HU O HOPMax M TPaJULMSX TPY/OBOM JesTe/bHOCTA YelloBeKa O HOpMax U
TPaJULIUSX TTOBe/IeHUs ueioBeKa B MHOTOHAL[MOHAIbHOM, MHOTOKY/IbTYPDHOM 00I1leCTBe.

JIP 23 TTonyyeHue 00y4yarOUIMKCS BO3MOXKHOCTH CaMOPACKPBITHSI 1 CaMOpeau3ariyst JMIHOCTH.

JIP 30 OcymiecTB/sIfOLUMNA TOMCK W WCIO/b30BaHWe WH(OpPMaIuM, HeoOXOoAUMON [jis
3($eKTUBHOI0O BBINIOJHEHHS Pa3/IMUHBIX 3a/ia4, TPOdeCcCrOHaIbHOI0 U IMYHOCTHOTO Pa3BUTHSI.
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2 CTPYKTYPA 1 COAEPXAHUE YYEBHOTI'O ITPEJIMETA

2.1 O6peM yueOHOro npegMeTa U BU/bI yueOHOI pabdoThl

Bup yue6Hoi1 padoThI

O01BéM B yacax

O0BéM o0pa3oBaTe/IbHONM MPOrpaMMbl y4e0HOT0 IpegMeTa 72
B TOM UHCJIE:
OcHoOBHOe coiep)XKaHue 72
B TOM 4YHMCIIe:
JIeKLIUY, YPOKU 25
caMoCTosITe/IbHast paboTa 11
IpakTUuecKure 3aHsATUs 22
nabopaTopHbIe 3aHATHUS 10
IIpodeccuoHanbHO-0pHeHTUPOBAHHOE COiep)KaHHe
B T.U..
TeopeTHyeckoe obOyueHHe 25
NpaKTUYeCcKye 3aHATUS 4
KOHTPOJ/IbHbIE PadoThI 1
B coomgemcmeuu ¢ yuebHbIM naaHom no umozam I cemecmpa ammecmayus
npogooumcsi 8 popme KOHMpPOAbHOU pabomal.
I[IpomexyTouHas arTecTanus (B popme nuddepeHIIMPOBaHHOTO 3aueTa) 2
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2.2 TemaTnuecKuii NJIaH U COiep)KaHHe y4eOHOro mpeAMeTa

1

4

HavmMmeHoBaHue pa3je/ioB U TeM

CopepxaHue yueOHOro MaTepuasa, NpaKTHUeCKHe U JIabopaTopHbIe 3aHATHS,
caMocTosTe/TbHast paboTa 00yJyarommxcs

Oo0nem
4yacoB

dopmupyemsble
KOMIETEeHIUH
(OK),IIK u
JIMYHOCTHBIE
pe3ysabtarsl (JIP)

Pa3pen 1. TeopeTrnyecKkue 0CHOBbI XUMHUH

8/1

Tema 1.1 CtpoeHue aTOMOB.
[Teproanuecknii 3aK0OH U
repuoiruecKasl cuctemMa
XUMUUYeCKUX dyiemeHToB [.1.
MenpeneeBa

1.1.1 OcHoBHbIe MOHATHS M 3aKOHBI HEOPTaHUYECKOM 1 0011iel xumuu. [leproguueckas
cucTteMa xummyeckux 3yeMmeHToB [1.11. MeHzeseeBa. CTpoeHre aToMa

OK 01 OK 02
JIP 16,23,30

CopepkaHue yueOHOro MaTepuasia

CoBpemeHHasi Mofie/lb CTpoeHUs1 atoma. CUMBOTMUECKUM S3bIK XMMUM. XWMUUYECKUH 3J/IEMEHT.
OnekTpoHHass KOH(urypauusi aroma. Knaccuukauyss XUMHUUeCKHUX 371eMeHTOB (s-, p-, d-
371eMeHThbl). BaneHTHbIe 3/1eKTpoHbl. BaneHTHOCTb. DneKTpOHHas MPUPO/ia XMMAYeCKOM CBSI3U.
ONeKTPOOTPULIATeIbHOCTb. BHUIbI XMMUUECKOW CBA3U (KOBa/JieHTHasl, MOHHAsl, MeTa/lTMuecKas,
BO/IOPO/IHAs) U CIIocobbI ee 0O6pa3oBaHusL.

[Mepyopyueckass cucrema xuMuueckux 3iaeMeHTOB [I.M. MeHpeneeBa. ®usnueckuid CMbICT
[Tepuoprueckoro 3akoHa [I.M1. MeHpgeneeBa. 3aKOHOMEPHOCTH WM3MEHEHUsI CBOWCTB XWMHUECKHX
37IeMeHTOB, 00pa3yeMbIX MMM TPOCTBIX U CJIOKHBIX BEIIECTB B COOTBETCTBHM C TIOJIOXKEHHEM
XMMHMUeCKOro ssieMeHTa B Ilepuozpmueckoli cucreme. MypoBo33peHUecKoe ¥ Hay4yHOe 3HaueHue
[leproguueckoro 3akoHa [I.1. MenpgeneeBa. IlporHoser /1. MeHzeneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX 3/IEMEHTOB

CamocrosTeibHasA pabora odyuarommxcsa Nel

KoHcnekt, moAroroBka coobijeHuii Ha Tembl 10 BbIOOpy: HaHoTexHosmorus Kak
MIPUOPUTETHOE HampaB/ieHue pa3BUTHSl HayKW U Npou3BoZcCTBa B Poccuiickon ®eneparyy;
PapyoakTuBHOCTL. lcCrosib30BaHue pajU0aKTUBHBIX W30TONOB B TeXHUYECKUX LieJisX.
PeHTreHoBCcKOe u3/llyyeHHMe U ero WCIIO/Ab30BaHWe B TeXHUMKe U MeJulivHe. PeleHue
TeOPeTUUeCKUX U SKCIIepUMEHTA/IbHBIX 3a/au [0 BOIPOCAaM: OCHOBHbIE TOHATUS XUMWH,
OCHOBHble 3aKOHbl XUMMU. PacueTHble 3a/auM Ha HaxO)K[eHUe OTHOCHUTeIbHOU
MOJIEKY/IIPHOM MaccChl, OTpejie/leHue MacCOBOM 0/ XMMHUYECKHX 3/IeMEHTOB B CJI0)KHOM
BelllecTBe.

1.1. 2 IIpakTHdeckoe 3aHaTHe Nel PeieHuve pacueTHbIX 3azauy o TeMme: "OCHOBHBIE
KO/IMUeCTBEHHbIe 3aKOHbI U PaCUeThl 110 YPaBHEHUSIM XUMUYEeCKUX peakui"

OK 01, OK 02
IIK 2.4,
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1 2 3 4
JIP 2,4,16,23,30
1.1.3 IIpakTnueckoe 3aHsaTHe No2 PellleHWe 53KCllepYMeHTa/bHBIX 3a/ady II0 TeMe: OK 01, OK 02
ITepuoanueckas cuctema XumMuueckux sneMeHToB [I.11. Menzeneesa. CTpoeHue aToma 2 IIK 2.4,
JIP 2,4,16,23,30
1.1.4 IIpakTnyeckoe 3aHaTHe Ne3 PellleHre 5KCIepUMeHTa/bHBIX 3a/au I0 TeMe: TUIIb OK 01, OK 02
XUMHUUECKUX CBsi3eld. TUIMbI KPUCTA/UTMUECKHX PeIeTOK 2 JIP 2,4,16,23,30
Pa3pen 2. XuMu4yecKkue peakiuu 10/2
Tema 2.1 Tunel xumuueckux | 2.1.1 Knaccudukauys v TUTIBI XUMUUECKUX peaKLMii HeopraHMueCckKux coeuHeHun OK 01, OK 02
peakLum IIK 2.4,
JIP 4,16,23,30
Copep)xaHue yueOHOro MmaTepuana
Knaccudukaiyss ¥ TUMbl XMMUUECKUX peaklWi C ydyacThWeM HeOpraHW4yecKuX BeIlecTB.
CocraB/ieHre YpaBHEHUWH peakIMii COeJUHEHHs, pa3jioKeHHsi, 3aMmellleHusi, oOMeHa, B T.4.
peakLyii FOpeHus], OKUC/IeHHSI-BOCCTAHOBJIEHUS. ’
YpaBHeHUsI ~ OKUC/IeHUs-BOCCTaHOBJeHUs. CrerneHb  OKUC/IeHUsA.  Okucaurens U
BOCCTaHOBUTeNb. (CoCTaB/lieHWe W  ypaBHUBaHWE OKUC/IUTE/IbHO-BOCCTAHOBUTEIbHBIX
peakifii MeTOZOM 3/IeKTPOHHOro OamaHca. OKHC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE PEaKIUy B
TIpUpPOJe, MPOM3BOCTBEHHbIX MPOLecCcax U XXU3HeAesTeIlbHOCTU OPraHU3MOB.
CamocrosTenbHas padora odyuarommxcs Ne2 1
Amnanu3 u npeobpa3zoBaHue yuebHOM HHGOPMALIUH.
2.1.2 IIpakTtHuyeckoe 3aHATHe Ned PelleHre 3KCIepUMeHTalbHBIX 3ajad [0 TeMe: OK 01, OK 02
"OKHC/IUTE/TbHO-BOCCTaHOBUTE/IbHBIE PeaKLiuK'" 2 IIK 2.4,
JIP 4,16,23,30
Tema 2.2 JnekTpoiuTUYeCKas 2.2.1 PacTBopeHue Kak (PU3UKO-XMMHUECKHUH TIpoLiecC. OK 01 OK 04
AUCCOI[HALMA ¥ HOHHBIH 00MeH K 2.4,
JIP 4,16,23,30
Copep)xaHue yueOHOro MaTepuaa
Teopust 3/1eKTPOIUTUUECKON AuccoLaliuu. VIOHbL. D/IeKTPOIUThI, HE3/IeKTPOIUThI. Peakiiuu
noHHOro obmMeHa. CocTaB/ieHre peakldii IOHHOTO 0OMeHa ITyTeM COCTaBJ/IeHHsI WX TIOTHBIX U ’

COKpallleHHbIX HOHHBIX YpaBHeHUU. KUC/I0THO-0CHOBHBIE peaklUy. 3a/laHusi Ha COCTaB/IeHHe
VIOHHBIX PeaKLUi.
[TpakTHYeCcKoe MCI0/b30BAHKE PeaKIMi MOHHOTO 00OMeHa W TH/IPOJIM3a B TEXHOIOTMYEeCKUX

13




1 2 3 4
TIpoL[eccax ’Keje3sHOLOPOXKHOro TpaHcropra. [1oHATUs: rajbBaHOCTerus, rajlbBaHoIIaACTHKA,
VX NTPAaKTUYeCKOoe 3HaYeHUe B )Kee3HOJ0PO’KHOM XO35IMCTBe.
CamocrosTeibHasi pabora odyuarommmxcs Ne3
Anami3 u mipeobpa3oBaHue yueOHOUM wH(opMarmu. [ToAroToBKa CooOILeHUH Ha TeMy I10 1
BeIOOpY: IlpakThyeckoe TpUMeHeHHe 371€KTposiu3a: padUHMPOBaHMeE, Ta/bBaHOIM/IACTHKA,
raJibBaHOCTErUsl.
2.2.2 JlaboparopHoe 3aHsaTHe (pabora) Nel "VccienoBaHue CBOMCTB 3/1€KTPOJIMTOB. OK 01, OK 04
Onpepgenenvie pH cpesbl pacTBOpoB. Teopust 371eKTPOIUTUYECKON AUCCOLUALU" 2 [IK 2.4,
JIP 4,16,23,30
2.2.3 JIabopaTopHoe 3aHaTHe (paboTa) Ne2 "Peakiuu noHHoro obmeHa. I'uaponus comneit” OK 01, OK 04
2 [1IK 2.4,
JIP 4,16,23,30
Pa3pen 3. CTpoeHHe U CBOHCTBA HEOPraHUYECKHUX BeIeCTB 7/2
Tema 3.1 Knaccudukauys, | 3.1.1 OcHOBHbIe K/acChl CJIOXKHBIX HEOPTaHUYeCKUX COe/JUHeHUMN. OK 01, OK 02
HOMEHK/IaTypa u CTpOeHue IIK 2.4,
HeopraHWYeCcKux BelleCTB JIP 4,16,23,30
Copep)xaHue yueOHOro MmaTepuana
[MpenMeT HeopraHuueckou xumuu. Knaccudukaiysi HeopraHnyeckux BellecTB. IIpocTeie u
c/lo)kHble BellecTBa. OCHOBHbIE K/acChl CJAOXHBIX BelecTB (OKCHUIbl, THUIPOKCHJBI,
KHUC/IOTBI, COMW). B3aMMOCBSI3b HeOpraHWMuYeCKWX BellecTB. ArperaTtHble COCTOSIHUS
BellectBa. Kpucranmimueckve v amop@Hble BemjecTBa. TUMbl KPUCTA/UTMYECKUX PpeIeTOK 2
(aTomHasi, MoJeKy/sipHasi, MOHHasl, MeTaJMueckas). 3aBUCUMOCTb (PU3MUECKMX CBOMCTB
BellecTBa OT TUIA KPUCTa/UIMYeCKOW pelleTKH. 3aBUCMMOCTb XUMHMUYECKOM AaKTUBHOCTH
BelleCTB OT BHJA XUMMUECKOM CBS3M U TUMNA KPUCTA/UIMUECKOM pelleTKd. IIprunHbI
MHOT000pa3wsi BeIecTB
CamocrosTenbHas pabora o0yuarmuxcsa Ned 1
AHanu3 u npeobpa3oBaHye yueOHOM HH(MOPMALIWH.
3.1.2 IIpakTtHuyeckoe 3aHaTHe N5  PelleHWe  NPaKTUKO—OPHUEHTHUPOBAHHBIX OK 01, OK 02
3KCIepUMeHTabHbIX 3a/jau 1o TeMe: UKCThIe BeljeCcTBa U CMecH. JlucrepcHbie CUCTeMBI. 2 IIK 2.4,
JIP 4,16,23,30
Tema 3.2 O@usuko-xumuueckue | 3.2.1  IIpakTuuyeckoe  3aHaTHe Ne6  PelieHWe  TIPaKTUKO—OPUEHTUPOBAHHBIX OK 01, OK 02
CBOMCTBA HEOPraHWYeCKUX BellecTB | SKCIIepUMeHTa/IbHBIX 3aZau 1o TeMaM: "Metamiel'"; "HemeTtanbr" 2 [IK 2.4,
JIP 4,16,23,30
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CamocrosTesibHas padora o0yuarommxcsa Ne5
PemeHrie mpakTMKO-ODUEHTHMPOBAaHHBIX 3aJlaHUM Ha CBOWCTBA, COCTaB, MOIy4YeHUe U
6e3omacHoe MCI0/b30BaHe HEMEeTa/lJIOB B ObITY U MPaKTHUeCKOU [esiTeJTbHOCTH UesioBeKa.
[MogrotoBka cooOmeHnii Ha Temy 1O BblOOpy: [IpuMeHeHHWe HeMeTa/VIOB B
)Keie3HOJ0POKHOM X03siiicTBe. [IpaBur/ia nepeBo3KW HeEMETAaJIIOB T10 JKeJle3HOU Jopore.
[ToaroroBka K UTOTOBOM KOHTPOJILHOW paboTe MO K/laccaM HeOpraHWYeCKHX COeMHeHWH: 1
XUMUYecKkre CBOMCTBA OCHOBHBIX K/IaCCOB HeOpraHMYeCKUX BellecTB (OKCH/OB,
TMJPOKCUZIOB, KWC/IOT, COJIeM W Ap.). 3aKOHOMEpPHOCTH B M3MEHEHUM CBOWCTB IPOCTHIX
BelIeCTB, BOJOPOAHBIX COeJWHEHWM, BBICIIMX OKCHJOB M THAPOKCUAOB. MaeHTu(UKaLs
HEOpraHWuecKuxX BeLeCTB C HCIOJb30BaHUEM UX  (PU3MKO-XUMHUYECKHUX CBOWMCTB,
XapaKTepHbIX KaUeCTBEHHBIX peakL1il
Tema 3.3 Npnentudukarus | 3.3.1 I'eHeTHUeckasi CBsi3b HEOPTaHUUECKUX COeMHEeHUM OK 01, OK 02
HeopraHuyeCcKux coeIMHeHU HToroBasi KOHTpo/IbHast padora Nel IIK 2.4,
JIP 4,16,23,30
Hmoe I cemecmpa: MakcumasbHasi yueOHast Harpy3ka (BCero) 30
Obsi3aTenbHas ayAMTOPHas yueOHasi Harpy3ka (Bcero) 25
IIpakTUUueCcKue 3aHATUS 12
naboparopHble 3aHATHS (PabOThI) 4
camocTosiTe/IbHasi paboTta 5
KOHTpOJ/IbHast paboTa 1
Pa3pen 4. CTpoeHue U CBOHCTBA OPraHNYeCKHX COe{MHeHH 28/4
Tema 4.1 Knaccudukarmys, | 4.1.1 TTonsaTre 06 opraHnuecKnx BelllecTBax, WX MPUMeHeHHe Ha Kesie3Hoi gopore. Teopus OK 01, OK 02
CTpoOeHue 51 HoMeHKkartypa | A.M. BytnepoBa. Knaccrugukanys opraHnyeckux BelecTs [IK 2.4,
OpraHUyYeCcKUx BelllecTB JIP 4,16,23,30
Cojiep>xaHue yuye0HOro MaTepuasia 2

[TosiBneHwe u pasBUTHE OpraHUYECKOM XMMUM Kak HayKu. [IpesMeT opraHuMueckou XWMHW.
MecTo ¥ 3HaueHWe OpraHUYeCKOM XMMHUM B CHUCTeMe eCTeCTBEeHHbIX HayK. XHMHUYecKoe
CTpOeHUe KaK [OpsAOK COeAUHEeHUsT aTrOMOB MOJIeKyjle COIJIACHO WX Ba/IeHTHOCTHU.
[lprmMeHeHre oOpraHuMuYeCcKUX BellecTB Ha Jkejle3HOW gopore. IlonoxeHusi Teopuu
XMMHUYECKOI0 CTPOEHHsI OpraHuveckux coefvHeHnyd A.M. BytiepoBa. YTieposiHbIi ckeser
OpraHM4YecKOM MOJIeKyJbl 3aBUCMMOCTb CBOMCTB BelLIeCTB OT XMMWYeCKOTrO CTPOEeHUsl MOJIEKYII.
V3omepusi u unsomepbl. IloHatue o ¢yHKIMOHanbHOM rpynme. Pagukan.  I[IpuHOwIGI
K/1acCU(MKALIMM  OpraHWYecKUX CcoeJuHeHWH. MeskiyHapo[Has HOMEHK/aTypa U IPUHLMIIbI
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HOMEHK/IaTypbl OPraHUYeCcKrX COeZJMHEHUN.
CamocrosTenbHas pabora o0yuarmuxcsa Ne6
[Togbop, aHanu3 u mipeobpa3oBaHue yuebHOM WH(opMaiuu. [ToAaroroBka coobieHW Ha
TeMbl TI0 BbbOpy: JKusHp u gearensHocTh A. Kekynme. JKusHb U flesiTeNbHOCTb .
Bepuemnyca. )Kusne u gestensHocTh @. Bessiepa.
Tema 4.2 CgoiicTBa opraHuueckux | 4.2.1 AjKaHbl: COCTaB, CTpO€HHE, TOMOJIOTUYEeCKUH Psif. OK 01, OK 02
COoeTMHEeHUM IK 2.4,
JIP 4,16,23,30
Copep)xanue yueOHOro MaTepHasa
[pesenbHbIe YTIeBOAOPO/BI (alKaHbl U LIMK/IOAnKaHbl). OcCoOeHHOCTH KilacCU(pUKaUU U
HOMEHKJIaTypbl, W30Mepus, (U3NUecKre CBOWCTBA, XUMHUYECKHe CBOMCTBA, CIIOCOOBI
nosyyeHusi. ['opeHve MeTaHa Kak OJWH M3 OCHOBHBIX WCTOYHMKOB Telula B
TIPOMBIIIIEHHOCTH U ObITY. CBOMCTBA MPUPOJHBIX YI/IEBOZOPO/OB, HAXOKJEHHE B TPUPO/e
Yl IPUMeHeHVe aJIKaHOB.
4.2.2 IlpakTnueckoe 3aHsaTHe Nc7 PellleHWe 5SKClIepUMEHTA/BHBIX 3aad II0 TeMe:
"CpaBHuTe/IbHas XapakTepuCTUKa MeTaHa M 3TaHa"
Copepxanue yue0HOro MaTepuasa
Kuznkue yrineBogopofbl (6eH3WHBI, KepOCHHBI, COJSIPOBbIE Macjia, Ma3yT) - B KauecCTBe OK 01, OK 02
TOPIHOYEro B [IBUraTe/IsIX BHYTPEHHEr0 CropaHus ITO[BI)KHOI'O COCTaBa ’Ke/e3HOLO0POXKHOIO IIK 2.4,
TpaHcropTa. TBepAble yryieBofopoAbl (MapadyHbl) — KOMIOHEHThbl JXKUAKMX CMa3oK, JIP 4,16,23,30
VICTIO/Ib3YeMBIX /11 CMa3Ku TPYIIMXCS Y3/10B  TeIUVIOBO3HBIX [JBUraresied, OCeBbIX
TMO/ILLIUITHUKOB BaroHOB 3/1EKTPOBO30B, TEIJIOBO30B. ['a/loreHnpon3BojHbIe YIIeBOJAOPO/bI -
B KayeCTBe XJ/1a/jlareHTa B pe)prrkepaToOpHbIX BaroHax.
4.2.3 Ankenbl, ankagueHbl. CocTaB ¥ 0COO€HHOCTU CTPOEHUS OK 01, OK 02
[1IK 2.4,
JIP 4,16,23,30

CopepkaHue yueOHOro MaTepuasa

HenpenenbHble (anKeHbl, aJKWHBI W ankKaaweHbl). OcoOeHHOCTH KIaCCUPHUKALUH U
HOMEHK/IAaTyphl, u30Mepusi, (u3nUeckre CBOWCTBA, XWMHUECKHE CBOMCTBA, CIIOCOOBI
nonyueHusi. ['opeHue alleTu/eHa KakK HCTOUHUK BbICOKOTEMIIEPAaTYPHOrO IJlaMeHM st
CBapKM U pe3ku MeTa/uioB. [lpakThueckoe mprvMeHeHUe alKeHOB U aJKa/[ueHOB B
JKeJIe3HOJOPO’KHOM XO035IUCTBe

CamMocTosTe/IbHast padoTa ooyuaromuxcsa No7
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[Tox6op, aHamu3 ¥ peobpa3oBaHue yuebHOM nH(POPMALUH.
4.2.4 IlpakTnueckoe 3aHaTHe N8 PellleHue 5SKClepUMEHTA/NBHBIX 3a4ad IO TeMe:
"[TonyueHvie 3TU/IEHA U M3y4YeHUE ero CBOUCTB"
CopepxaHue yueOHOro MaTepuasia OK 01, OK 02
[IpyMeHeHVsT TO/IMMEPOB Ha TPeAIpUATHAX JKeJIe3HOLOPOXKHOTO TpaHCIiopTa  [jis [IK 2.4,
37IeKTPOU30JISILMY, PYKaBOB TOPMO3HOM CHCTEMBbI [10€3[10B, NPUBOJHBIX pEMHeH, JIP 4,16,23,30
300HUTOBBIX  COCYZOB  aKKyMYJIITOPOB, JieTareid W  3alUTHBIX TIOKPBHITUM  Ha
KeJ1e3HOJOPOKHOM TPaHCIOpTe
4.2.5 IlpakTnueckoe 3aHsaTHe Nc9 PellleHuve 5>KCllepYMeHTa/bHBIX 3a/ady II0 TeMe:
"AnieTusieH ¥ ero romosoru” (AJIKUHBI)
Cojiep>xaHue yue0HOro MaTepuasia OK 01, OK 02
IIpuMeHeHue ro/MMepbl Ha OCHOBE TIPOU3BO/HBIX a/IKMHOB B KaueCTBe U30/IALUY 3aLlUTHBIX IIK 2.4,
06o/0uek KabesbHBIX U3/leUi U TIPOBO/IOB, BHYTPeHHe! OT/le/IKU MacCa)KUPCKUX BaroHOB U JIP 4,16,23,30
BaroHOB 3/1eKTPOIOe3foB. IlprMeHeHue arjeTwieHa U ero roMOJIOrOB Ha MPeJIIPUATHSX
JKe/1e3HOZ,0POKHOI'0 TPAHCIIOPTa.
4.2.6 Apennl. CocTaB, CTpOeHue, TI0TyueHue OK 01, OK 02
IIK 2.4,
JIP 4,16,23,30
Copep)xaHue yueOHOro marepuasa
OcobeHHOCTH KMacCU(PUKALMM W HOMEHK/IATypbl, W30Mepusi, (HU3NuUeckre CBOWCTBA,
XUMUUeCKre CBOWCTBA, CrocoObl mosnydeHus. [IprmeHeHHe apeHOB M KX TOMOJIOTOB Ha
NpeANpUATUAX  JKeJIe3HOLOPOXKHOTO  TpaHCIopTra.  TOKCMYHOCTb  apOMaTU4YeCKUX
YIJIeBOZOPOAOB. S JOXUMUKATBI.
4.2.7 IlpakTtnuyeckoe 3aHATHe Nel( PelleHue 53KCllepUMeHTa/IbHBIX 3aJady [0 TeMe:
"CpaBHUTEeIbHAS XapaKTepUCTHUKa CITUPTOB"
Copep)xaHue yueOHOro MmaTepuaa
OpHOaTOMHBIE CIUPTHI — KAaK OCHOBA JIAKOKPACOUHBIX MaTepUasioB HaXOMSI[UX CBOe OK 01, OK 02
NIpUMEHeHVe B JKeJIe3HOJOPOXXHOM XO35IMCTBe (Kpacka [jsl MOKPBITHS NMaCCaXUPCKUX M IIK 2.4,
IPy30BBbIX BaroHOB; IJ1aCTU(UKATOPbI, TpPUMEHsieMble B CBETO-, TEpPMO-, MOPO30-, JIP 4,16,23,30

BJIATOCTOMKUX JeTa/sX MOJBWKHOIO COCTaBa W T.[.). l[IpumMeHeHWe STUIEHIIUKO/S U
I/IMLepyHa B KayecTBe aHTU(PU30B B paZMaTopax CUCTEM OXJaKIeHUs JBUraTesen
BHYTDEHHETO CropaHusi; THAPABJIMUECKUX, TOPMO3HBIX M 3aKaJOUHbIX >KUJKOCTEN B
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MOJBW)KHOM  COCTaBe  ’KeJe3HOJOPOXKHOTO  TpaHcrhopTa. IlpakThueckoe  3HaueHUe
apoMaTUUeCKUX CITUPTOB U WX MPOU3BOJHBLIX B >Kee3HOOPOXKHOM XO03siCTBe. Y C/IOBUSI
TepeBO3KU CIIMPTOB M0 >Kesle3HoU Aopore. [IpakThyeckoe 3HaueHWe MHOTOATOMHBIX CITUPTOB
B JKeJIe3HO/JOPOKHOM X03siicTBe. [lepeBo3Ka apoMaTHUeCKUX CIMPTOB 10 »KeJIe3HOU Jopore,
MapKHpPOBKa 'PY30B.

4.2.8 Anbperunel. Kap6oHoBbie kucaoThl. CoCTaB, CTpPOeHHe, KiacCuuKariys

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

Copep)xanue yue0HOro MaTepHasa

OcobeHHocTH Kjaccu(UKalMd W HOMEHKJATypbl, u30Mepusi, (u3nueckre CBOMNCTBa,
XUMHUUeCKHe CBOWMCTBA, CTIOCOObI MosiyueHusi. Mblia Kak COJIM BBICIINX KapOOHOBBIX KHCJIOT,
ux Moroliee nevictBre. CrioxkHble 3QUPhI KaK TPOM3BO/IHbIe KADOOHOBBIX KUCJ/IOT.

CamocTosTesibHasi pabora odyuarommxcs Ne8

ITon6op, aHanu3 u mpeobpasoBaHue yueOHOW HHpopmarmu. IlogroroBka coobiieHuii Ha
TeMy 10 BeIOOpy: MypaBbpHHasi KUC/IOTa B TIPUPOJe, HayKe W TIpou3BoACTBe. Vctopus
ykcyca. IIpakThyeckoe 3HaueHWe abJeTWAOB W WX TIPOU3BOJHBIX B JKee3HOJOPOXXKHOM
xo3siicTBe. [lepeBo3Ka anbJeruoB IO JKelIe3HOW Jopore, MapKHUpOBKa TIPY30B.
[TpakTHueckoe 3HaueHWe KapOOHOBBIX KHCJIOT W WX TPOW3BOJHBIX B JKeIe3HOJO0POXKHOM
xo3siiicTBe. [lepeBo3ka KapOOHOBBIX KHC/IOT T0 JKeJe3HOM [opore, MapKHMpPOBKa IDY30B.
[TpakTHUeCcKoe 3HaYeHHe XKUPOB U UX TIPOM3BO/HBIX B YKEJI€3HOJOPO’KHOM XO3SIACTBeE.

4.2.9 JTabopaTtopHoe 3aHsaTHE (padora) Ne3 "CBoiicTBa anb/eruioB 1 KapOOHOBBIX KAC/IOT"
Copep:xanue yueOHOro Mmarepuasa

MypaBbuHBIA ~ anbAerw] Kak  KOMIIOHEHT  0akeJMTOBOTO — JlaKa,  SIBJISFOLIAMCS
AHTUKOPPO3WOHHBIM TIOKPBITUEM [Ijisi BarOHOB. TeKCTOJMUT KaK OCHOBA /ISl U3rOTOBJIEHUS
3yOyaTeiXx KOJieC, BKJ/IQAbIIed TIOAIIMITHMKOB, a Takke KakK 3JeKTPOH30JSATOP.
AcOOTeKCTONMUT KaK KOMITOHEHT ZIJIsl U3TOTOBJIEHUsT TPYLIMXCS [leTaiell AUCKOB CLeMJIeHUs 1
TOPMO3HBIX KOJIOZIOK Ha JKeJe3HO/JOPOKHOM TpaHcropTe. I[IpyMeHeHue arjeToHa B
KeJie3HO/IOPOKHOM X03s1iicTBe [IprMeHeHMe 111aBesieBOM KUC/IOThI /ISl OUMCTKYA MeTaJl/IoB OT
P)KaBUMHBI Y HaKWIH, B TOM YKC/e M B KOT/Iax JJOKOMOTHBOB. [lepeBo3Ka M MapKHpPOBKa
ab/IeTU/I0B M KapOOHOBLIX KHUCJIOT T10 »KeJie3HOU Zjopore

OK 01, OK 02,
OK 04, TIK 2.4,
JIP 4,16,23,30

4.2.10 IIpakTnuyeckoe 3aHaTHe Nell PemeHue 3KCliepUMeHTa/lbHBIX 3ajau I0 TeMe:
"CnoxxHble 3¢pupsbl. JKupsbl. [Tonstue o CMC"
Copep)xaHHe yue0HOro MaTepuasia

OK 01, OK 02
IIK 2.4,
JIP 4,16,23,30
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ByTunainetaT Kak KOMIIOHEHT TMeHTadTaneBblX SMajei, HCMO/Ab3yeMbIX [J/s1 OKpacKu
MacCa)XMPCKUX BarOHOB U JIOKOMOTUBOB; 3/IEKTPOU30/ISILIUOHHBIX JIAKOB, TIPUMEHSIEMbIX TIPU
PEMOHTe TArOBBIX JABUraTesied. JKUpbl Kak MPOAYKT MUTAHUS U XMMHUYECKOe ChIpbe. 3aMmeHa
>KAPOB B TeXHUKe HETUIIeBbIM ChIpbeM. MbI/Id BBICIINX >KUPHBIX KUCJIOT KaK 3aryCTUTe/ B
MIaCTUYECKUX CMas3Kax, T[pHMEHsIeMbIX B pa3/MyHbIX MeXaHuW3Max /[Jid CMas3Ku
TIO/JIIIMITHUKOB, 3yOUaThIX KOJIEC, BAHTOBBIX U IIEMHBIX Tepe/jay, IIIapHUPHBIX COeAUHEHUHN U
1p. Cuntetnyeckue Motolye cpeactBa (CMC): TOCTOMHCTBA U HEJIOCTaTKU.

4.2.11 AMuHBl. AHUINH

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

Copep)xanue yueOHOro MaTepHasa
OcobeHHocTH KjaccU(UKalMM W HOMEHKJATypbl, H30Mepusi, (u3nueckre CBOMNCTBa,
XMMHUEeCKHe CBOMCTBA, CII0CO0bI MO/TyYeHusl.

CamocrosTenbHas padora odyuarmmxcsa Ne9

[Toxbop, ananmu3 u npeobpaszoBanve yuebHol uH(popMmarmu. [ToaroroBka coobujeHni Ha
TeMy Ti0 BbiOopy: JKusHb u pgestenbHocth H.H. 3uHMHA. AHWIMHOBBIE KpaCHTEJIH.
[TpakTHueckoe 3HaueHWE AMHUHOB U WX TPOU3BOJHBIX B JKeJe3HOJOPOKHOM XO3SICTBe.
ITepeBO3Ka aMHHOB I10 >KeJIe3HOM Jlopore, MapKHUPOBKa IPy30B.

4.2.12 Jla6opaTopHoe 3aHsTHe (pabora) Ned "AmuHokuca0TH. benku. Pacro3naBaHue
BOJIOKOH"

Copep)xanue yue0HOro MaTepuasa

KarpoH — Kak KOMIIOHEHT BHYTPeHHeH OT/le/IKU MOJBKHOTO cocTaBa. [IpumeHeHHe Kiies Ha

OCHOBe T0JIMAMU/]a B BarOHOCTPOEHUHM [i/IsI CKJIeMBaHWs. MHUIopa-rnoporiacT — Kak 0CHOBa
JUIs.  TeTUIOU30JSIUA  U30TEePMUYECKUX, [aCCa)KUPCKUX W pepr>KepaTOpHBIX BaroOHOB.
TexHUUeCKUH BOW/IOK KaK TIPOK/Ia/IOUHbIA MaTepwas B Oykcax IPU PEMOHTe BaroHOB U
JIOKOMOTHBOB. 3HaueHHWe AaMUHOKAIlpOHOBOW M aMHWHOSHAHTOBOW KHUCJIOT JJii OOBEKTOB
)KeJIe3HO/JOPO)KHOTO ~ TpaHCTopTa. buocuHTe3 0OenkoB. XWMHWYecKWe BOJOKHA U UX
NpYMeHeHre Ha yKeJle3HOJOPOKHOM TPaHCIIOpTe.

OK 01, OK 02,
OK 04, TIK 2.4,
JIP 4,16,23,30

Tema 4.3 Wpentudukarys
OpraHuuecKux BeIIleCTB, ux
3HaueHUe W MpPUMeHeHWe B ObITOBOM
Y TIPOM3BO/ICTBEHHOM JesATeNbHOCTU

4.3.1 JTabopaTopHoe 3aHsTHe (padora) Ne5 "CBoiicTBa yrieBozioB"

Copep)xaHue yueOHOro Marepuasa

[TpuMeHeHMe TIPeCCOBAHHOM /IPeBECHHBI /11 BK/IA/IbIIIIeN TIOJIIMITHUKOB, BTY/IOK, OTTOPHBIX
TUTUT, W3TOTOBJIEHWSI LIECTEPeH TOJABM)KHOIO COCTaBa »KeJe3HOAOPOKHOTO TPAHCIOPTa.

OK 01, OK 02,
OK 04, TTK 2.4,
JIP 4,16,23,30
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yesioBeKa Yr/1eBo/ibl U UX POJIb B XKUBOU Npupoze. Pa3BUTHe caxapHOW MPOMBILLLZIEHHOCTH B Poccuu.
4.3.2 Pomp xumuu B 00ecrieueHWHd SKOJIOTHUECKOW, HSHEpPreTUYecKO W TIMIIeBOM OK 01, OK 02
Oe3omacHOCTH IIK 2.4,

JIP 4,16,23,30

CopepxaHue yueOHOro MaTepuasa 2
Posib  opraHuWYeckoil XWMHUM B pelleHWd TipobjeM sSHepreThyeckoil 0e30MacHOCTH, B
pasBUTUM MeJULMHBI, CO3JaHUM HOBBIX MaTepuasioB, HOBBIX MCTOYHHUKOB 3SHEpPruuv
(asbTEpHAaTHMBHBIE WCTOUHMKU 3Hepruu). OnacHOCTb BO3JEMCTBUSI Ha KMBble OpraHU3Mbl
OpPraHUYeCKHX BeLeCTB OTAe/NbHBbIX K/IacCoB (yrJeBOAOPOAbI, CIHPThI, (EeHOIbl,
XJIOpOpraHuyeckre TPOM3BO/HbIE, anbJerujibl W [Jp.), CMbICA TOKasarens IpeJenbHO
JIOTyCTUMOM KOHL|eHTpaLyy. YesioBeK B MUpe BellleCTB U MaTepuaaoB. XHUMHUS U 30POBbe
yesioBeKa

Pa3gen 5. KuHeTnueckue ¥ TepMOXMMHUYECKHE 3aKOHOMEPHOCTH NMPOTeKAaHUA XUMHUYECKUX PeaKui 2/0

Tema 5.1 Cxkopocts xumuueckux | 5.1.1 IIpakTnueckoe 3aHsaTHe Nel2 PelleHue >SKCrepyUMeHTa/lbHBIX 3ajau II0 TeMme: 2

peakiyii. XMHUUeCcKoe paBHOBeCHe "CKOpPOCTb XMMHUUYECKUX peakliii. XMMHUUecKoe paBHOBecue" OK 01, OK 02
CopepkaHue yueOHOro MaTepuasa [IK 2.4,
BydepHbie pacTBOpBI B TEXHO/IOTMUECKUX TpoLieccax (Tpy 3/1eKTPOXMMUUECKOM HaHeCeHWH JIP 4,16,23,30
3alLMTHBIX TOKPBITHM, B IPOU3BOACTBE KpacuTesnen)

Pa3pen 6. PacTtBopsbl 2/0

Tema 6.1 [ToHsiTHe O pacTBOpax 6.1.1 IIpakTuyeckoe 3aHaTHe Nel3 PelnleHue »>KcrieprMeHTaNbHBIX 3a/auy [0 TeMe: 2
"PacTBOPBI, UCTIOJTb3yeMble B OBITOBOM 1 TIPOU3BO/ICTBEHHOM JIeSITe/TbHOCTH YesioBeKa" OK 01. OK 02
Copep:xanue yueOHOro MmaTepuasa HK, 24
[TepeBo3Ka pas3/IMuHBIX >XUAKOCTEW IO ’Kele3sHOW Jopore. PacTBOpBI, HCIIO/Ib3yeMble B TP 4.16 2?” 30
ObITOBOM, TIPOM3BO/ICTBEHHON [esSTe/IbHOCTU ueslioBeKa. PacTBOpbl, TIpUMeHsieMble B T
>KeJIe3HOZIOPOKHOM XO03SIMCTBe

Pa3pen 7. Xumus B ObITY M IPOU3BOACTBEHHOM /leATe/TbHOCTH YeI0BeKa 4/2

Tema 7.1 Xumums B Obity u | 7.1.1 HoBeiiiime AOCTYOKeHUsS] XUMHUYECKOW HAYKH U XUMUYECKOU TEXHOIOTHUH OK 01, OK 02,

TPOU3BO/JCTBEHHON  JIesiTe/TbHOCTU OK 07, TIK 2.4,

yeI0BeKa JIP 4,16,23,30
Cojiep>xaHue yue0HOro MaTepuasia 2

Hogelilive [OCTIWKEHHSI XMMMUECKOM HayKWd M XUMWYECKOW TexXHOMIOrMHM. Pomb XvMuM B
obecrieyeHMH 9KOJIOTUYECKOM, SHEpreTMYeCcKOW W THIeBoN 0e30MacHOCTH, Ppa3BUTHU

MeUIHEBIL. Ilouck u aHamM3 I/IHCl)OpMaL[I/II/I 0 TIpUMEHEHWH XWMHWYECKHX Be€IIeCTB U
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2 3 4
TEXHOJIOTUH C y4yeToM Oyayinei rnpodecCHOHaNBHON [IeATe/IbHOCTH TI0 TeMaM: Ba)KHeWIlre
CTpOUTe/IbHbIe MaTepuasbl, KOHCTPYKLMOHHbIE MaTepHuasbl, KpacKW, CTeK/I0, KepaMHKa,
MaTepuasbl [ji 3/IeKTPOHUKH, TpPUMeHsieMble B KeJe3HOZOPOXXHOM XO3sICTBe (HaydHasi U
yueOHO-Hay4Hasi IMTepaTypa, CpeiCTBa MacCOBor MH(opMaluu, cetb VIHTepHeT)
CamocTosTesibHasi padora odyuaromuxcs Nel0 2
Cocrap/ieHle ypaBHeHUN XUMUUECKUX PeaKL|id C yJacTHeM MPOCThIX U CJIOKHBIX OpraHMYecKux
BeILIeCTB: TpeJie/lbHbIX W Hempe/e/bHbIX YIJIEBOJOPO/AOB, apOMaTHUUeCKUX YT/IeBOZOPO/OB,
KMC/IOPOZCOAePXKAILMX Y UX MPOUXBOAHbIX.
7.1.2 TIpoMe)xyTouHasi arrecTanys o gucuuivmHe. lnddepeHLpoBaHHbIN 3aueT 2 OK 01, OK 02,
OK 07, TIK 2.4,
JIP 4,16,23,30
Hmoe II cemecmpa: MakcuMaibHast yueOHasi Harpy3ka (Bcero) 42
OObs3arenbHast ayauTOpHasi yueOHasi Harpys3ka (BCero) 36
MpaKTHUUeCKUe 3aHATHS 14
nabopaTopHble 3aHATHS (PabOTHI) 6
caMmocTosiTe/ibHasi paboTta 6
I depeHIIMPOBaHHbIN 3aUeT 5
Hroroe: MakcumarnbHasi yueOHasi Harpy3ka (BCero) 72
Obs13arenbHast ayauTopHasi yueOHasi Harpy3kKa (BCero) 61
IpaKTUUeCKHe 3aHsATHUS 26
naboparopHbie 3aHATHS (PabOTHI) 10
caMocTosiTe/ibHast paboTa 11
KOHTpOJIbHast paboTa 1
Hmozosass ammecmayus 6 popme nrcddepeHLIPOBAHHOTO 3aueTa )
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3. YCJ/IOBUA PEAJIN3ALIMUA ITPOT'PAMMBI YYEBHOTI'O ITPEIMETA
3.1 TpeGoBaHNA K MUHUMA/ILHOMY MaTe€PUA/IbHO-TEXHHYECKOMY 00ecredeHHI0

YueOHbIN NpeiMeT peau3yeTcs B yueOHOM KabuHeTe: JIabopaTopust XUMHUU U OHOJIOTHH
O6opydosaHue yuebH020 KabuHema:

1. TocamouHble MecTa Mo KOTMYeCTBY 00YJarOIIUXCSI.
2. Pabouee mecTo mperosiaBaressi.

3. MeToauueckre MaTepuasbl 10 JUCLIUTIIHE

3.2. UndopmanmoHHoe odecneyeHne peaju3anuy MPOrpaMMbl

IlepeyeHbr peKOMeHJyeMbIX Yy4YeOHbIX HW3/JaHUH, /ONO/IHHUTE/THHON JIMTePaTyphl
ViHTepHeT-pecypcoB, 0a3bl JaHHBIX OuO/IMOTeUHOr0 (hOoH/A:

3.2.1.0CHOBHBIE HCTOUHUKH:
1. Kapnenko, JI. FO. Opranuueckas xumwus: yueonuk pamas CIIO / JI. FO. Kapmenko, C. B.
BacunbeBa. — Cankr-IletepOypr: Jlanb, 2024. — 192 c. — ISBN 978-5-507-51779-4. —
Tekct:  s7ekTpoHHbIHM /  JlaHb:  37eKTPOHHO-OMOmMoTeuHas  cuctemMa. —  URL:
https://e.lanbook.com/book/430136 - Pexxum focTyna: /i1 aBTOPU3. TI0/Ib30BaTeIei.

3.2.2.[lon10/THUTE/IbHbIE HCTOUHHUKMU:
1.T'yceBa, E.B. Xumus ans CITO.: yue6.-meToz. rnocobue / M.P. 3uranmmna, /.M. Kynukosa;

Kasan. Hau. uccnen. texnos. yH-T; E.B. I'yceBa .— Kazanb : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL: https://e.lanbook.com/book/196096

- Pexxum pocryna: A1 aBTOpH3. N0JIb30BaTesen.

2.YeparkoBa H.FO. Xumusi B [JOCTYITHOM W3/I0)KeHUH: yueOHoe mocobwe ansi crio / H.FO.
YepHUKOBA.- 2-e u3f., crep.- CaHkT-IletepOypr: Jlansb, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: »31eKTpoHHBIM // JlaHb: 3/eKTPOHO-OMO/MMOTeuHast cuctema. - URL:

https://e.lanbook.com/book/195532 - PexkuM AoCTyTIa: [jisi aBTOPU3. T10/Ib30BaTeei.

3.2.3 IHTepHeT — pecypchl:
1. HayuHo-TIOTy/ISIpHBIN TIPOEKT «DJieMeHThbl 00/bII0M HayKu « ((hr3MKa, XUMUsI, MaTeMaTHKa,
aCTPOHOMHUSI, HayKa O >KM3HH, HaykKa o 3emsie). HoBOCTU Hayku, KHWUTM, Hay4yHO-TIOMY/ISIPHbIE

CTaTby, JIeKLWY, SHIUKIONeaAnU. https://postnauka.ru/themes/chemistry - jieKiuu Mo XUMUM Ha

caiite [TocTHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pe>kxum focTyma: CBOOOJHBIM.

2. CallT Hay4yHO-TIOMYJIAPHOTO >XypHana «XWMUS U KU3Hb». https://gotourl.ru/4785 Pexxum
JIOCTYyTIa: CBOOO/HBIMH.

3. CaliT 0 XWUMMU: K/aCCUUeCKue YuyeOHWKH, CIIPABOYHUKH, SHIMK/IOTIEJUH, TTOMCK
OpraHMYeCcKMX W  HeOpraHWueCKUX  peakldd, COCTaB/ieHWe  ypaBHEHWW  peakijui.

https://www.xumuk.ru/ Pe>kum fiocTyra: CBOOOJHBIM.
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4 KOHTPOJIb 1 OUEHKA PE3YJ/IBTATOB OCBOEHUSA YYEBHOI'O ITPEJIMETA
KoHTponb ¥ OIleHKa pe3y/ibTaTOB OCBOEHHs 001[e00pa3oBaTe/bHOTO —IpeiMeTa

PaCKpbIBAIOTCS Yepe3 AUCLUIIMHAPHBIE pe3y/bTaThl, HarpaBieHHble Ha (OpMUpPOBaHKe 00IIKX
KOMITETeHLWH TI0 pa3ziesiaM U TeMaM Co/iep>KaHusi yueOHOro Marepuara.
[TpomesxyTouHas arrectanusi B popme AuddepeHLIMPOBaHHOIO 3a4eTa.

O6mue komnerenmuu (OK),
JIMYHOCTHBIE pe3yabTarsl (JIP)

Pa3gen/Tema

Tun oreHOYHBIX
MepOnpUSTHHI

OK.01
IIK 2.4

JIP 2, 4, 16, 23, 30

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

- YCTHBIY 0MIpOC;

- 3asauM Ha COCTaB/eHHe
XUMUUeCKUX hopMyI;

- 3a/laHUs] Ha MCIIOJIb30BaHUsI
XUMUYECKOW CHMBOJIMKA U
Ha3BaHWN COeJUHEHWH  II0
HOMeEHK/IaType
ME>XK/TYHapOZHOTO Coro3a
TeOpeTUUeCKOW U TIPUK/IaZHOU
XUMAU W TPUBUAJBHBIX
Ha3BaHUM [jI1 COCTaBJIeHHUs
XUMUUeCcKux ¢hopmy.i;

- 3aciaymvBaHUe COOOIIeHu
U OL[eHKa UX MO/IT0TOBKHY;

- Pe3ynbraT  BbINOIHEHUs
BHEaYJUTOPHBIX
CaMOCTOSITe/TBHBIX paboT;

- Pe3ynbraT  BbITIOJTHEHUS
TIPaKTHUeCKOi paboTh;
-IIpakTHKO-OpHeHTHPOBaHHbIE
3aJjaHus;

- Tlogbop,
nipeoOpa3oBaHue
vH(opMaluu

aHamM3 U
yueOHOH

OK.02
IIK 2.4

JIP 2, 4, 16, 23, 30

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 0npoC

- 3acayiMBaHue COOOIeHHA
U OlIeHKA WX MOATOTOBKY;

- 3a/laHUs] Ha WCIIO/Ib30BaHUsI
XUMUUECKOW CUMBOJIMKA U
Ha3BaHWN COeJUHEHHWH IIO0
HOMeEHK/IaType
MEXK/TYHapOZHOTO Coro3a
TeOpeTUUeCKOW U TIPUK/IaZHOU
XUMAW W TPUBUAJBHBIX
Ha3BaHUM [jI1  COCTaBJIeHus
XUMUUECKUX (POpMY.JI;

- Pe3ysnbraT  BBITNOHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITe/TbHBIX PaboT

- Pe3ysnbraT  BBITIOJTHEHUS
TIPaKTUYeCKOH paboThl;
-TIpakTHKO-OpHUeHTHPOBaHHbIE
3a/jaHus;

- Tlogbop, aHAMM3 W
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rpeoOpa3oBaHue yueOHOM
MHpopMaLun

OK.04
IIK 2.4

JIP 2, 4, 16, 23, 30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN 0npocC

- 3acaymvBaHWe COOOIIeHH
U OL[eHKa UX MO/IrOTOBKHY;

- 3a/laHusi Ha MCI0/Ib30BaHUsI
XUMUYECKOW CHUMBOJIMKA W
Ha3BaHWW COeUHEHWM 10
HOMEHKJ/IaType
Me>XX/JyHapOZHOT O coro3a
TeOpeTUUeCKOW U TIPUK/IaZIHOU
XUMUM U TPUBUABHBIX
Ha3BaHWUM [jId  COCTaBJIeHUs
XUMHUUECKUX hopMyI;

- Pe3ynbraT  BbITIOSTHEHUS
BHeay/IUTOPHBIX
CaMOCTOSITe/IbHBIX paboT

- Pe3ynbTaT  BBITNIOHEHUS
TIPAKTHUYECKOM paboThI;

- Pe3ynbTaT  BBITNIOTHEHUS
s1abopaTopHOit paboTHI;
-IIpakTHKO-OpHeHTUPOBaHHbBIE
3aJJaHus;

- Tlombop, aHamu3 U
rpeoOpa3oBaHue yueOHOM
vHpopMaLuu

OK.07 P7: Tema 7.1 -IIpakTHKO-OpHUeHTHPOBAHHbIE
3a/laHus;

IIK 2.4 - Tlopbop, anHamu3z
nipeoOpa3oBaHue yuebOHOMH

JIP 4, 16, 23, 30 rH(opMaluu;
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5 IEPEYEHD MCIIOJ/IB3YEMBIX METO/1OB OBYUYEHUA

5.1 TlaccuBHBIE: OMPOC, pPENpOAYKTUBHBIE YIPa)KHEHHSI 110 3aKpeIrvieHHI0 U OTpaboTke

HN3yUE€HHOT'O MaTepHrdJ/ia

5.2 AKTUBHBIE U HWHTE€PaKTHUBHbLIE: 3BPUCTUYECKHE 6eCe,E[bI, AUCKYCCHH, prrﬂb]ﬁ CTOJI,

npe3eHTalys, BUKTOPHHA, KBECT.
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