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1 ITIACIIOPT PABOYEN ITPOT'PAMMbBI YUEBHOT' O IIPEJIMETA
OYIL.12XNMUA

1.1 O6sacTs npuMeHeHHs1 padoyeil MPOrpaMMbl
Paboyasi mporpamMma y4eOHOTO TIpeJjMeTa SIB/ISIETCS] YaCTbIO0 TIPOrPaMMbI CpeiHero (TI0JTHOTO)

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 yuyeOHOTro IpeiMeTa MOKET OBbITb HMCIOJb30BaHa B IMPodeCcCroHaTbHON
TO/ITOTOBKE, TIEPEero/[IrOTOBKe U MOBBIIIEHUH KBaTMpHKauy pabouunx 1o npodeccusm: 14668 MoHTep
nyty; 18401 CurHanmcr.

1.2 Mecto yue6Horo npeamera B ctpykrype OITIOII-TITICC3:

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 T[yTeBOe XO03AWCTBO Ha Marepuase, 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:
1.3.10enb yuebHOrO Mpegmera:

@®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 yueOHOTO MpejMeTa 00yJaroIuiCs JO/mKeH

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:

- BaXHeMIIMe XUMHWYeCKHe TIOHATHS: BelleCTBO, XWMWUYECKHWM 3jIeMeHT, aToM, MOJIeKysa,
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 3HaueHHWe yueOHBIH MTpeMeT uMeeT Tipy hopmupoBaHuu U pa3suTiu OK.

OO61ue Il1anupyemMble pe3y1bTaThl 00yueHUs
KOMIIeTeHIUH Oo6uue JucnuninHapHble
0K 01. B yacTH Tpy/10BOr0 BOCIIUTAHHA: - BJIaJ|eTh CUCTEMOM
Beibupats  crioco0sl | - TOTOBHOCTb K TPYAY, OCO3HaHVe | XMMUUYeCKUX 3HaHWM, KOTopas
pelLleHus 3ajau | LleHHOCTH MacTepCTBa, Tpyjomobue; BKJ/IIOUaeT: OCHOBOIIOJIAraroiye
npoeCCUOHANLHON | - TOTOBHOCTH K AKTUBHOM [eATe/IbHOCTH | MOHATUA (XUMUUECKUH 3/IEMEHT,
JeATe/IbHOCTH TeXHOJIOTMYeCKOM u COLIMA/ILHOU | aTOM, 3/IeKTPOHHasi  000/I0uKa
MPUMEHUTEeIbHO K | HallpaBJIEHHOCTH, CIT0COOHOCTH dTOMa, S-, P-, d-3J'IEKTPOHHLI€
pa3IMYHBIM VHULIMMPOBATh, JIaHUPOBATh U | opbutamm aTOMOB, VIOH,
KOHTEKCTaM. CaMOCTOSITe/IbHO BBITO/THATH TaKylo | MOJIEKY/Ia, BaJIeHTHOCTb,
JlesiTe/IbHOCTb; 3JIeEKTPOOTPULIATE/IbHOCTD,
- WHTepeC K pa3/MuHbiM  cdepam | cTerleHb OKWC/IeHUsl, XUMUYecKast
npodeccroHaIbHON CBS3b, MOJIb, MOJIIPHas Macca,
JiesiTeJIbHOCTH, MOJISIDHBIN  00beM, YTJ/IepO/HbIN

OB/laieHHe YHHUBEPCAIHHBIMH Y4YeOHBIMH

CKeJieT, (PyHKLMOHa/IbHas IpyIa,

M03HaBaTe/IbHbIMH /IeCTBUSAMM: paJyKai, W30MepHs, H30Mepbl,
a) 0a30BbIe JIOTHUYECKHE AeHCTBHA: TOMOJIOTUYECKUN Psifi, TOMOJIOTH,
- caMoCToATeNbHO (D OPMY/IMPOBaTh W | YITIEBOZIOPObL,  KUC/IOPOA- U
aKTya/IM3UpoBaTh Mpo0/eMy, pacCMaTpUBaTh | a30TCOAePXKAIe  COeJMHEeHMs,
ee BCECTOPOHHE; BHOJIOrUUeCKH AKTUBHbBIE
- yCTaHaB/MBaTh CYLIECTBEHHBI MPU3HAK WM | BELleCTBa  (YI7IEBOABL,  KUPBI,
OCHOBAHMs1 Il CpaBHeHws], Kiaccuduikaryy u | OEJKM),  MOHOMep,  MOJMMEp,
0000111eHMS; CTPYKTYpHOe 3B€HO,
- OmpeesisTh L|eJI JIeITe/TbHOCTH, 3afiaBaTh | BPICOKOMOJIEKY/IApHbIE
rapameTpbl ¥ KpPUTEPUU MX JIOCTHDKEHUS; COE€IMHEHNS,  KPUCTA//IMYeCKas
- BBISIB/ISITH 3aKOHOMEPHOCTH ¥ MPOTHBOpeuwst | PEIIETKE,  THIIBl - XUMHUYECKIX
B PaCCMaTPUBAEMBIX SIBJIEHUSX; peakIyu (OKHC/IUTE/TBHO-
- BHOCUTb KOPPEKTUBbl B  JIeATe/LHOCTh, | BOCCTAHOBUTE/IbHBIE,  3K30- M
OLIEHMBATh COOTBETCTBUE PE3y/ILTATOB Iie/isv, | JHAOTEPMUTIECKHE, peaKiyu
OLICHMBATH PUCKH ITOC/IeACTBUM JeaTenpHoCTy; | AOHHOTO obmeHa),  pacTBop,
- pasBMBaTh KpEAaTWBHOE MbilvieHHe rpy | IEKTPOMTBL - HES/IEKTPO/IMTEL,
pelLeHnH KU3HEeHHBIX TIPo0/ieM 3JIEKTPO/IMTHYECKast
0) 6asoBbIe HCC/Ie0BaTe/IbCKHe JefCTBHA: Aucconpariys, OKMC/IUTEIb,
- BAZeTh HABLIKAMI yueGHo- | BOCCTAHOBHTE/b, CKOPOCTh
WCC/Ie/I0BaTeNbCKOM u npoekTHoOH | XUMHIECKOH peariyy,
JeATeNbHOCTH, ~ HaBblKaMM  paspelteHus | XMMUIECKOE paBHOBecue),
Tpo6eM; TEOpUM W  3aKOHbI  (Teopust
- BBIAB/IATH TIPUUMHHO-C/IEICTBEHHBIe CBs3u u | XAMUUECKOTo CTPOEHM:
aKTya/IM3MpOBaTh 3374y, BBABUTaTh TWroTesy | OPTaHMUYECKUX  Beilects  A.M.
ee  pelIeHWs, HAXOAWTH AapryMeHTHl yisi | DYT/IEPOBa, . Teophs
[JI0Ka3aTe/IbCTBa CBOMX YTBEPKIEHHUH, 3a1aBaTh | S/TEKTPOTUTHUECKON .
TIapaMeTphbl ¥ KPUTEPUH PeIleHH s, Aucconuaryiy, — IepuojudecKuu
- aHAM3MPOBATh  MOAyueHHsle B xoge | 33KOH .M. Menpeneesa, 3aKoH
pellleHUss 3aJaud  pe3y/bTaThbl, KpuThuecky | COXPAHEHHA Maccer),
OLIEHMBATh X JI0CTOBEPHOCTS, | 3AKOHOMEPHOCTH,
MPOTHO3MPOBATE M3MeHeHIe p | CUMBOJIMUECKUI  5I3BIK  XUMUH,
HOBBIX yC/IOBHSIX; (baK;FOJIOFI/IIIECKI/Ie CBeJleHHs1 O
- YMeTb MepPeHOCUTh 3HaHKs B TI03HaBaTe/bHyro | CBOMCTBAX, COCTABE, IOTyUEHUN U
" [IPaKTHUECKYIO oBIaCTH 68301'[&1UCH0M WCII0/Tb30BaHUN
SKU3HEJ[eATeTHHOCTH BOKHEHIIINX HEOPraHWYeCKUX U




- YMEeTb UHTErpupoOBdTb 3HAHHUSA W3 PA3HBIX

TIpeZIMeTHBIX 00/1acTel;

- BbIBUTaTb ~ HOBble  MJeW,  Mpedslararth

OpUr'MHa/IbHbIe TIOJXO/IbI U pellleHus;
- CrI0OCOOHOCTb WX MCIOJIb30BaHUsI
T03HaBaTe/IbHOW U COLIMA/IbHOM MPaKTHKe

B

OpraHUYeCKUX BeIeCTB B OBITY
Y TpaKTAYeCKOU JesTeTbHOCTH
YyeJI0BeKa;

- YMeTh BBbISIB/ISITb XapaKTepHbIe
TIpH3HAKU U B3aHMOCBSI3b
W3yUYeHHbBIX TOHATHU, TIPUMEHSTh
COOTBETCTBYIOIIME TTOHSATHS TIPU
OTMCAaHUU CTPOEHUSI U CBOMCTB
HEOpraHUUeCKUX ¥ OpraHuuecKux
BEIIeCTB M WX TpeBpalljeHuH;
BLISIB/IATh B3aMMOCBSI3b
XUMUUECKHUX 3HAHWK c
TIOHATUSIMA W TIPe/ICTaB/IeHUSIMH
JPYTUX  eCTeCTBeHHOHAYUYHbIX
TIpeIMETOB;

- yMeTb VCTI0/b30BaTh
HauMeHOBaHMUS XUMUYECKUX
COeIMHEHUN  MeXIyHapOJHOr0
COr03a TeOpeTUUeCKOU u
TIPUKJIIHOU XUMUN U
TPYBUA/IbHBIE Ha3BaHUs

BOKHEMILIMX BeLeCTB (3THUJIEH,
alleTWIeH, IJIMLEepUH, (QeHor,

dhopmanbzaerus, YKCyCHast
KUC/IOTa, TJULIMH, yrapHbIA Ta3,
VINeKUCTbI  Tas3, aMMUaK,

raiieHas W3BeCTb, HeraleHas
U3BeCTb, TIMTbEBas Cofa M
JPYTUX), COCTaB/sATb (HOPMYJIbI
HEeOpraHUueCKUX ¥ OpraHu4ecKux
BeIIIeCTB, YPaBHEHHUS] XMMUYECKUX
peakiuii, OOBSCHITL WX CMBICT,

TIOATBEPXK/1aTh XapakKTepHble
XUMHUUEeCKre CBOWCTBa BeILeCTB
COOTBETCTBYIOLLUMU
SKCIepUMEeHTaMM U1 3alucsiMu
ypaBHeHUM XUMHUUeCKUX
peaxiuii;

- yMeTb yCTaHaB/IMBaThb
TIPHUHA/|/IeXKHOCTh H3yUeHHbIX
HEOpraHu4ecKux u
OpraH14ecKrx BeIlleCTB K
orpefie/IeHHbIM ~ KjaccaM U
rpymnnam COeIHEeHUH,
XapaKTepu3oBaTb WX COCTaB U
Ba)KHeUIIIMe CBOWCTBa;
onpezessiTh BU/IbI
XUMUYECKUX CBsi3en
(KoBasieHTHas, WOHHas,

MeTa/UIMueckasl,  BOZOPOJHas),
TUITbl KPUCTA/UTMUECKHX PeLLeTOK
BeILeCTB; K/1acCU(ULIMPOBATh
XUMHUYeCcKHre

peakLyy;




- cpopMUpOBaTh Mpe/|CTaBIeHUS:
0 XHWMHYECKOW COCTaBJISHOLIen
eCTeCTBeHHOHayYHOW KapTHHbI
MHpa, POId XUMHUU B TIO3HAaHUU
sIBJIEHUI TIPUPO/bI, B
(opMHUpOBaHUY MBIILJIEHUs U
KYJIbTYPbl JTMYHOCTH, ee
(hyHKLIMOHa/IbHOM TPaMOTHOCTH,
HeoOXOAUMOM [yl pelleHus
NpaKTUYeCKUX 3aza4 U
9KOJIOTUUeCKH  000CHOBAHHOTO
OTHOLLIEHUSI K CBOEMY 3[0POBbIO
Y IPUPOZIHOM Cpefie;

- yMeTb IIPOBO/IUTH pacueTsl I10

XUMAYECKUM  (opMyiaM U
yPaBHeHUsIM XUMHYeCKUX
peakuuid C WCMIO/b30BaHUEM
bur3nueckrx BeJIMUNH,
XapaKTepu3yHOLMX  BelecTBa C
KOJTMYeCTBEHHOU CTOpPOHBL:
MacCChl, obbeMa

(HOpManbHBIE YCJIOBUS) Tas3o0B,

KO/IMYeCTBa BeLlleCTBa;
WCII0/1b30BaTh CUCTEMHBIE
XUMHUUeCKre 3HaHUsA Ji0)
TIPUHSTUS pelLieHui B
KOHKPEeTHbIX JKU3HEHHbIX
CUTyaLMsIX, CBSI3aHHBIX C

BelleCTBaMHU U UX ITPUMEHEHHWEM.

OK 02.
Ncnosib3oBath
COBpeMeHHbIe
cpeAcTBa TIOWCKa,
aHasm3a u
VHTeprpeTaLyuu
vH(pOopMaLu U
H(bOopMaLiOHHbIe
TeXHOJIOTUU JJist
BBIIIOJIHEHUS  3a7iay
rpodecCMOHA/ILHOM
[esITe/IbHOCTHU.

B 006/1aCcTH LIeHHOCTH HAyYHOT'0 NTO3HAHMA:

- c(hopMUPOBAHHOCTh MMPOBO33peHMs],
COOTBETCTBYIOILIET0 COBPEMEHHOMY  YPOBHIO
pa3BUTHsL HAYKU U OOIeCTBEHHOM MPaKTHKH,
OCHOBaHHOTO Ha [marore KyJsibTyp,
CIOCOOCTBYFOILIETO0 OCO3HAHUIO CBOETO MeCTa B
TIOJTUKYJTbTYPHOM MUDE;

- COBepLLEeHCTBOBaHE S13bIKOBOU u
yldTaTeIbCKOM  KYy/IbTypbl  Kak  CpefiCTBa
B3aUMO/IEMCTBUSI MEXY JIFObMU U MO3HAHUS
MUDa;

- OCO3HaHHWe L|eHHOCTH HayYHOU [esiTelbHOCTH,
TOTOBHOCTb  OCYILECTB/IATh TPOEKTHYIO U
WICCJIe/I0BaTe/bCKYHO J1eATeNTbHOCTh
VHJVBU/YaJIbHO U B TPYIIIIE;

OB/ajieHle YHHBEPCATLHBIMH y4eOHBIMH
M03HABaTe/ILHBIMH /IeNICTBUAMU:

B) pabota ¢ undopmanueii:

- BJIQ/IeTh HAaBbIKAMU TO/TyYeHUs: MHpOpMAaLn
W3  HCTOUHUKOB pa3HbIX  THIIOB,
CaMOCTOSITe/TbHO OCYILIECTBJ/ISITh TTOWCK, aHa/Iu3,

- yMeTb  TUIAHUPOBATb M
BBITIOJTHSTh XUMUYeCKUM
9KCIIepUMEHT (TipeBpateHUst
OpraHMYecKMX  BeleCcTB  TpU
HarpeBaHWH, TIOJy4eHue STHIeHa
U u3yueHWe ero  CBOMCTB,
KauecTBEHHbIe  peaklMd  Ha

anbJeruapl, Kpaxmas, YKCyCHYIO
KUCJIOTY; JeHatypaiusi OenkoB
NPy HarpeBaHWM,  ILBeTHbBIE
peakuyy  OeNKOB;  TIPOBOJUTH
peakilid  MOHHOTO  0OMeHa,
OTipefiesIiTb  CpeAy  BOJHBIX
pacTBOpPOB, KaueCTBEeHHbIE
peaKiyy Ha Cy/b¢ar-, KapboHat-
U XJIOpW/-aHUOHbl, Ha KaTHUOH
aMMOHHUS; periaTh
3KCIIepUMeHTa/IbHble 3aflaud 110
TeMaM "Meraibl" 5
"HemeTtasuibl'") B COOTBETCTBUM C
TipaBUIaMH TEXHUKH

CHUCTeMaTH3aLvIo u WHTEepIpeTaluto | 6e30macHOCTH TIpY OOpallieHnH ¢
nHpopmarmm pa3YHbIX BU/IOB W | BellleCTBaMd U J1labOpaTOpPHBIM
¢dopm npesicTaB/ieHuS; obopy/iloBaHMEM;  TIPe/CTaB/ISITh
- CO3/IaBaTh TEKCThl B Pa3MYHbIX (popmaTtax C | pe3y/bTaThl XUMHUECKOTO




y4eToM Ha3HaueHusi MHPOPMAlMK U 1Ie/IeBOU
ay/IMTOpHY, BbIOMpas ONTUMa/bHYIO (hopMy
TIpe/ICTaB/IeHus] U BU3yaJli3aliuy;

- OLIEHMBATh JIOCTOBEPHOCTD, IETUTUMHOCTh
WH(MOpMalUY, ee COOTBETCTBHE TIPAaBOBBIM U
MOpaJIbHO-3TUUECKUM HOpMaw;

- WCTIO/b30BaTh CPe/ICTBA MH(OPMAIMOHHBIX U
KOMMYHMKAI[UOHHBIX TE€XHOJIOTUH B peIeHUN
KOTHUTHBHBIX, KOMMYHHWKAaTUBHBIX W
OpraHM3al[MOHHBIX 337lay C COOJIOIeHuEeM

TpebOoBaHHI 3PrOHOMUKH, TeXHUKU
0e3011acCHOCTH, TUTHEHBI,
pecypcocheperxeHus], MIPaBOBBIX "

3TMYEeCKUX HOPM, HOpM HWH(MOPMAaI[MOHHOM
0e301acHOCTY;

- B/Ia[ieTh HaBbIKAMHM PACTIO3HABAHUSI U 3all[UThI
vH(bopMaLiY, UHPOPMAIMOHHON 6e30racHOCTH
JTMYHOCTH

SKCIIEpUMEHTa B cbopMe 3dIIMCH

ypaBHEHHW!  COOTBETCTBYIOLIMX
peakyuii U4 (QoOpMyIMpOBaTh
BbIBOJbI HAa  OCHOBE  3THX
pe3y/bTaToB;

- yMeTb aHa/IM3UPOBaTh
XUMHUYECKYI0 rH(popMarro,
T0JTy4aeMyto u3 PasHbIX

WCTOYHUKOB (CpeJCTB MacCOBOU
uHpopmaiyu, cetb MHTepHeT U
ApyTHe);

- BJ/I3JIeTh OCHOBHBIMM MeTO/laMH1
HAy4YHOTO TI03HAHUS BeILECTB U
XUMHAYECKHX sIBJIeHUN
(HabmomeHve, H3MepeHue,
3KCIIePUMEHT, MOZIe/TMPOBaHUE);

- YMeTb TIPOBOJAWTH pacyeThbl IO

XUMAYECKUM  opMyiaM U
yPaBHeHUsIM XUMHYeCKUX
peakuuid C  KCMHO/b30BaHUEM
¢usnyecknx BeJTMUNH,

XapaKTepU3yIOLX BelecTBa C

KOJINUEeCTBEHHOM CTOPOHBL
Maccel, oObeMa (HOpMasbHbIE
yC/lIOBUS) Ta3oB, KO/IUYeCTBa
BeIL|eCTBa; UCII0/Ib30BaTh

CHUCTeMHbIe XHMMHWUeCKHe 3HdHUA

JJIl  TIDUHSTUS ~ pellleHud B
KOHKPEeTHBIX JKU3HEHHbIX
CUTyaLMsIX, CBSI3aHHBIX C

BelleCTBAMU U UX IMTPUMEHEHHNEM

OK 04.
AddexTrBHO
B3alMO/IeMICTBOBATh
U paboTtaTh
KOJIIEKTHBe
KOMaHzie.

B
n

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITeJTBHOCTH U CaMOOTIpe/[e/IeHHUI0;

- OBJIafieHye HaBbIKAMH yuebGHO-
HCC/Ie/IOBaTeNIbCKOM, TTPOEKTHOM U COLIMa/IbHOM
JIesITe/TbHOCTH,

OB/ajieHue YHHMBepPCa/IbHbIMH

KOMMYHUKATUBHBIMH JIefICTBUSIMM:

0) coBMecTHas1 /1eITe/TbHOCTb:

- TIOHMMAaTb W UCII0JIb30BaTh MPEeUMYILecTBa
KOMaH/THOM Y WHIUBUYa/TbHOU paboTh;

- TIPUHUMATBH L|eJI1 COBMECTHOMU JeITeTbHOCTH,
OpraHu30BbIBaTH U KOOPAWHUPOBATH ENCTBUS
10 ee [JOCTY)KEHWIO: COCTaB/IATH IIIaH
JleICTBUM, pacrnpefiefiiTb PO C  Y4eTOM
MHEHUM YUYaCTHUKOB OOCYXK/aTh pe3y/IbTaThl
COBMECTHOM paboThI;

- KOOPJMHUPOBATb U BBINOMHATL paboTy B
YCIOBUSIX ~ peaslbHOTO,  BUPTYalbHOTO U
KOMOWHMPOBAHHOTO B3aMO/I€HCTBUS;

- OCYLLECTB/ISITb TO3UTMBHOE CTpaTeruyeckoe
NoBeJileHWe B pa3fIMUHbIX  CUTyaLUsiX,
TPOSIB/ISITE TBOPUECTBO M BOOOpa)keHHe, ObITh
VHULIMATUBHBIM

- yMeTb  IUIaHMPOBaTb |
BBITIO/THSATE XUMHUYECKUHN
9KCTIepUMEHT (TipeBpaiLieHUst
OpraHMuecKUx  BelecTB  TIpu
HarpeBaHWH, TOJlyueHUe 3TH/IeHa
W UW3yuyeHUWe ero  CBOMCTB,
KaueCTBeHHble  peakluid  Ha

a/Tb/IETH/Tbl, KpaxMasl, YKCYCHYHO
KUCJIOTY; JieHaTypaiusi 0ekoB
MpU  HArpeBaHWM,  LIBETHbIE
peakijui  0Ge/IKOB;  TIPOBOJUTH
peakilid  HOHHOTO  oOMeHa,
OTipefieNIiTh  Cpey  BOZHBIX
pacTBOpPOB, KaueCTBEHHbIE
peakivu Ha CyJsbdar-, KapboHar-
Y XJIODUZ-aHUOHBI, Ha KaTHOH
aMMOHUST; pelaTh
9KCIIepUMEHTa/IbHBIE 33/]audl T10
TemMaM "Mertasnbr" 15
"HemeTarnibl") B COOTBETCTBUM C
TIpaBH/IaMH TEXHUKH
Ge3omacHOCTH MpU 0OpaIeHnH C




OB/ajeHue YHUBEpCa/TbHbIMHU
Pery/ISTUBHBIMU /IefICTBUAMU:

) IPUHATHE Ce0s1 U APYTHX JIIO/IeH:

- MPUHUMaTb MOTHBBI W apTyMeHThl JAPYTUX
nrofiei TIpH aHanm3e pe3y/IbTaToB
J1esITeNTbHOCTH;

- pU3HaBaTb CBOe TIIPaBO U TMPaBO JIPYTHX
JII0/IeH Ha OIIMOKW;

- pa3BuUBaTh CIIOCOOHOCTH TIOHMMAaThb MHD C
TIO3WITUH IPYTOT0 YeJ/IOBEKa,;

BeIleCTBAaMM ¥ JIabOpaTOpPHbIM

obopy/ioBaHHEM;  TIPe/ICTaB/ISITh
pe3yJIbTaThl XUMHUYECKOTr0o
JKCriepyMeHTa B (opMe 3ammcu
YPaBHEHUM  COOTBETCTBYHOIIUX
peakiuii W (PoOpMYJMPOBATh
BbIBOJJbI HAa  OCHOBE  3THX
pe3y/bTaToB

OK 07. B 00/1aCTH 3K0/I0rHY€CKOro BOCIIMTAHUA: - chopmMHpoBaTh TpeJCTaBIeHus:
CopeiicTBOBaTh - chopMUPOBaHHOCTh 9KOJIOTUYECKOU | 0 XUMHUYECKOM COCTaBJISIIOLIEN
COXpaHeHHI0 KyJIbTypbl, TIOHMMaHWe BJIMSIHUSI COL[MA/IbHO- | eCTeCTBEHHOHAYYHOM KapTHHbI
OKpY)Karomeil cpejbl, | SKOHOMUYECKUX TPOLIECCOB HA  COCTOSIHWE | MUPA, POJIM XUMUHU B TI0O3HAHUU
pecypcocbepesxeHnro | PUPOJIHOM ¥ COLMATbHON CpPe[ibl, 0CO3HAHMe SIBJIEHUM TIPUPO/BL, B
, TIDUMEHSITh 3HaHus | [VI00ATbHOTO  XapakTepa  3KOJIOTMYEeCKHMX | GOPMHPOBAHWM MBILUIEHUS U
00 HU3MEHeH U HpO6HEM; KYJIbTYPbI JINYHOCTH, ee
KIMMaTa, TPUHIMMLI | - TVIAHMPOBAHKE 1 OCYLIeCTBI/IEHHE /IeHCTBHN B (YHKI[MOHA/IbHOW TPaMOTHOCTH,
GeperIBOro OprZKa}omeI?I Cpefie Ha OCHOBe 3HaHUS Lie/le | HeoOXOAUMOM A pelleHUs
IIPOM3BOJICTBA, YCTOUUMBOTO PasBUTHSL UE/IOBEUECTBA; | NPAKTHYECKHX 3a/jaun
5 EKTHBHO AKTHBHOE HerpusiTHe [eHCTBUH, MPUHOCALIMX | SKOJIOTMYeCKH 000CHOBAHHOTO
nelicTBOBaTH B | BPeZ OKpy»Karollen cpefe; OTHOLLIEHUs K CBOEMY 3JOpOBbIO
Ype3BbIYANHBIX - yMeHUe TPOrHO3MPOBaTh | U IIPUPOJHOU Cpeje;
CHTYaLHSIX. He0J1arorpusTHbIE 9KOJIOTHUECKHe | - YMeThb COO/MI0JaTh TpaBU/Ia
T10C/1IeICTBUS MpeIPUHAMAaeMbIX | SKOJIOTHUECKH 11e1eco00pa3Horo
JIeiICTBUM, MpeJ0TBPAlLiaTh UX; TIOBeZIEHUs] B OBbITY W TPY/IOBOU
- paciuvpeHue OIbITa JIeSITe/IbHOCTH | [IeTe/IbHOCTH B LeJIsIX
5KOJIOTMUeCKOM HarpaB/IeHHOCTH; COXpaHeHHs1 CBOEro 3/0pOBbsi U
- OBJIa/IeHUe HaBbIKaMU y4ebHO- | OKpy’KaroIeii MPUPOHOM Cpe/pbl;
HCC/1e10BaTe/IbCKOU, TIPOEKTHOU U COLHUA/IbHOU YUUTHIBATh OITACHOCTDb
AEATENTbHOCTH; BO3/IEMCTBUS Ha JKUBBIe
OpraHu3Mbl Or1pe/ie/IeHHbIX
BelLleCTB, TIOHUMast CMBICJT
TIOKa3aTest ripezie/TlbHOM
JOTTyCTUMOM KOHL|eHTpalu1
IIK 2.4 - yMeHHe ONpeJe/isATb KOHCTPYKTHBHBIE | - chOpMHUPOBATh Mpe/CTaB/IeHUs:
BbImonHATE  paboThI | 0COOEHHOCTH Y3/I0B U ZieTajield TOJBMPKHOTO | O CBOMCTBAX METAJUIOB, CII/laBax,
10 TPOEKTHMPOBAHUIO | COCTaBa; BUJAX  KOpPpO3WH, obnactu
u CTPOUTENILCTBY | -  TOHWMaHWe  CHUCTeMbl  TEXHUUECKOrO | MPUMeHeHHsl HeMeTa/UTMUeCKuX 1
JKese3HbIX Jopor, | o0C/Ty)KMBaHUSI YW peMOHTa  TIOZIBWDKHOTO | KOMITO3UL[MOHHBIX —MaTepHhasoB,
3eMJISTHOT'O 10/I0THA U | COCTaBa BUJlaX W CBOWCTBax TOIUIMBA,
VICKYCCTBEHHBIX CMa30YHbIX U 3aLUTHBIX
COOPY’KEeHHUU. MaTepuanax, CBOMCTBAx
HeopraHuyecKux v
OpraHUuYeCcKux COeJUHEHUH,

MapKHPOBKe U TepeBO3Ke TPYy30B
TI0 JKeJIe3HOM Jjopore.

B pe3ysibTaTe O0CBOEHMs MPOrpaMMbl YUeOHOTO TpeJMeTa peasr3yeTcs IporpaMma BOCITUTAHUS,
HarpaB/ieHHasi Ha (hOpMHUPOBaHUeE C/IeAYIOIIUX JTMUHOCTHBIX pe3y/ibTaToB (JIP):

JIP 2 TIposiBAstOIMI aKTUBHYIO TPaK[AaHCKYH0 MO3ULMIO, JeMOHCTPUPYIOLIMK [TPUBEPKEHHOCTh
NIPUHLUIAM YeCTHOCTH, IOPSJOYHOCTH, OTKPBITOCTH, SKOHOMHUYECKH aKTHBHbI M y4aCTBYIOLUA B




CTy[leHUEeCKOM U TeppUTOPUATbHOM CaMOYTIpaB/ieHWH, B TOM UHCJe Ha YCIOBHSX [0OpPOBOJ/IBUECTBA,
TIPO/IYKTUBHO B3aMMO/IEMCTBYIOIIMI U yUaCTBYIOLIHIA B ieTeTbHOCTH 0011[eCTBeHHbIX OpraHU3aliii.

JIP 4 TIposiBnstOIUK U JEMOHCTPUPYIOIIUKM YBa)KEHHE K JTIIO/SIM TPy/la, OCO3HAIOLMI 1[eHHOCTh
cooctBeHHoro Tpyga. Crpemsimuiicis K  (OPMHUDOBAHWIO B CEeTEBOM Cpefie  JIMUHOCTHO M
npoheCcCHOoHaTLHOTO0 KOHCTPYKTUBHOTO «1IU(POBOTO Criefiax.

JIP 16 IIpuobpereHne 0OyYarOIIMMHUCS COLMA/JLHO 3HAUMMBIX 3HAHWWM O TpaBUIaX BeJeHUs
9KO0JIOTHUECKOro 00pa3a >KU3HU O HOPMAax M TPAJUIIUSIX TPY/IOBOH /1esTe/IbHOCTH UeJoBeKa O HOpMax M
TPaJULIUSX TTOBe/IeHUs ueioBeKa B MHOTOHAL[MOHAIbHOM, MHOTOKYJ/IbTYPDHOM 00I1leCTBe.

JIP 23 TlonyueHure 00y4arOIUMUCS BO3MOXXHOCTH CAaMOPACKPBITUSI U CaMOpean3aliysi TMUYHOCTH.

JIP 30 OcymiecTB/sIIOLUMNA TIOMCK W WCIIO/Ib30BaHWe WH(OpPMaIK, HeoOXOAUMON [jis
3¢ (deKTUBHOrO BBITIOJTHEHUSI pa3/IMUHbIX 33/ja4, TPodeCcCHOHaTLHOTO U TMUHOCTHOTO Pa3BUTHSI.

10



2 CTPYKTYPA 1 COAEPXAHUE YYEBHOTI'O ITPEJIMETA

2.1 O6beM yueOHOro npegMeTa U BU/bI yueOHO# padoThl

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
[paKTUYeCKue 3aHATUS 26
nabopaTopHbIe 3aHATHUS 10
IIpodeccuoHaibHO-0pHEHTHPOBAHHOE CO/lep)KaHHe
B T.U..
TeopeTHyeckoe obOyueHHe 25
MIpaKTUUeCKHe 3aHSATHS 4
KOHTPOJ/IbHbIE PadoThI 1
B coomgemcmeuu ¢ yuebHbIM naaHom no umozam I cemecmpa ammecmayus
npogooumcsi 8 popme KOHMpPOAbHOU pabomal.
[IpoMe)xyTouHasi arTecTanus (KOMIUIeKCHbIN AudepeHIIMpOBaHHbIN 3aueT) 2
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2.2 TemaTnuecKuii NJIaH U COiep)KaHHe y4eOHOro mpeAMeTa

1 2 3 4
dopMmupyemsle
HaumenoBauue KOMIETEHTM
pa3jie/ioB | Tem CopepkaHue yueOHOro MaTepuasia, NPpaKTHYeCKHe U JITabopaTopHbIe 3aHATHS, Oo0Bem (OK), IIK u
caMoCTosATe/TbHasi paboTa o0yJarmuxcs JacoB JIMYHOCTHBIE
pe3y/IbTaThl
(TP)
Paspen 1.Teopernyeckre 0CHOBbI XUMHUH a1
Tema 1.1Ctpoenne | 1.1.10cHOBHBIe ITOHATHS W 3aKOHBI HEOPraHWUeCKOU 1 0061riedt xumuu. [leproguueckast cuicreMa OK 01 OK 02
aTOMOB. xumMuueckux iemenToB [I.V1. MenpgeneeBa. CTpoeHue aTroma JIP 16,23,30
[Tepuoanueckuii Cojiep>xaHue yue0HOro MaTepuasia
3aKOH U CoBpemeHHass Mofie/lb CTpoeHMst atoMa. CHMBO/IMUECKMM SI3bIK XMMUM. XUMHUECKMH 3JIeMeHT. JJIeKTPOHHas
riepuoinueckKast KoH(purypaius aroma. Knaccubukaiiyss XduMUueCKUX 3j1eMeHTOB(S-, p-, d-3/1eMeHThl). BasieHTHbIe 371eKTPOHBI.
cucTema BaneHTHOCTb. DsieKTpOHHAas! MpHUpoZia XMMUYeCKOM CBS3H. DJIeKTPOOTPULIATe/IbHOCTb. BHIbl XMMUUECKOU CBS3U
XUMHUYECKUX (koBasleHTHas1, MIOHHasI, MeTa//TnyecKasi, BOZIOPO/IHasi) U CriocoObl ee 0O6pa3oBaHusI. 2
snemeHTtoB /.. [Meproayyeckast cucteMa Xumudeckux 3neMeHToB .M. MengeneeBa. @usndeckuii cMbIc [leproguueckoro 3akoHa
MeHpeneeBa IOV, MeHpeneeBa. 3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB XMMUUECKUX 3/IEMEHTOB, 00pa3yeMbIX MU TIPOCTBIX U
CJIOKHBIX BELeCTB B COOTBETCTBUM C IIOJIOKEHWMEM XMMHWUeCKOro sjieMeHTa B Ilepuopuueckol cucreme.
MuipoBo33peHueckoe W HayuHoe 3HaueHWe [lepuoguueckoro 3akoHa .M. Menpeneeea. IIporHoser /[I.W.
MenzienieeBa. OTKpbITHE HOBbIX XUMWYECKHX 3/1EMEHTOB
CamocrosiTennbHas pabora odyuarommmxcs Nel
KoHcrekT, moAroroBka coo0birieHrii Ha TeMbl 110 BbIOOpY: HaHOTeXHOJIOTHS KaK TIPUOPUTETHOE HaTpaB/ieHHe
pasBuUTHSI HayKd U TipousBojcTBa B Poccuiickor ®epepauny; PaauoaktuBHOCTE. Vcrmosib3oBaHue
PaZIMOaKTUBHBIX M30TOMOB B TEXHUUECKUX LiesigX. PeHTreHOBCKOe W3/lyueHWe U ero MCIO/b30BaHHEe B 1
TeXHUKe M MeJMLIMHe. PellleHue TeopeTMUeCKUX M SKCIepUMEHTa/bHBbIX 3a/au M0 BOMNPOCAM: OCHOBHBIE
MOHATUS XWMWH, OCHOBHBIE 3aKOHbl XWMHHW. PacueTHble 3a/jaud Ha HaXOXJEeHHWe OTHOCUTE/IbHOU
MOJIEKYJ/ISIPHOM MacChl, Onpe/ie/ieHre MacCOBOM 107U XMMHUYECKUX 3JIEMEHTOB B CJIOJKHOM BellleCTBe.
1.1. 2IlpakTHueckoe 3aHaTHe Nel PemeHue pacueTHbIX 3afay 1o Teme: "OCHOBHble KOJIMYeCTBEHHBIE OK 01 OK 02
3aKOHBI U pPacueThl 110 YPaBHEHUSIM XUMUYECKUX peakiuil"
2 K 2.4,
JIP 2,4,16,23,30
1.1.3IIpakTHyeckoe 3aHaTHEe Ne2PelieHne 3KCliepyUMeHTa/IbHBIX 3a/au 110 TeMe: Ilepuoanueckas cucreMma 2 OK 01 OK 02
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1 2 3 4
XUMHU4YecKux 31eMeHToB .M. MengeneeBa. CTpoeHue aToMa IIK 2.4,
JIP 2,4,16,23,30

1.1.4 TIpakTudeckoe 3aHsaThe Ne3PellieHre >5KCrePUMEHTA/IbHBIX 3ajau 1Mo TeMe: TUIbl XUMHUUECKUX OK 01 OK 02

cBsi3eld. TUMbI KPUCTA/UTMUECKHX pelLeTOoK 2 JIP 2,4,16,23,30
Pazpen 2. XumMuuyeckue peakijuu 10/2
Tema 2.1 Tunwe | 2.1.1 Knaccudukauys v TUIBI XUMUUECKHX peakLiid HeOpraHWYecKrux CoeIMHeHNH OK 01 OK 02
XHUMUUECKUX IIK 2.4,
peakLuii JIP 4,16,23,30

Copep)xanue yue0HOro Mmarepuasa

Knaccugukanus ¥ TUNBI XMMMUECKMX peakLi C yuyacTheM HeopraHhyeckux BeljecTB. CocTaBieHue

yPaBHeHUM peakLiii coelMHEeHUs], Pa3/oXKeHus], 3aMellieHusi, 0OMeHa, B T.4. peaklUi ropeHusi, OKUC/IeHUsI-

BOCCTaHOBJ/IEHUSL. 2

YpaBHeHUsT OKUC/IeHUs-BOCCTaHOBIeHUs. (CrerneHb Okuc/ieHusl. OKuCIATeb Y BOCCTAHOBUTEJIb.

CocraBieHVe ¥ YypaBHMBaHHWE OKHUC/IUTE/bHO-BOCCTAHOBUTE/IBHBIX PpeakLUii MeTOJ0M 3/IeKTPOHHOIO

GanaHca. OKMCIWTE/TBHO-BOCCTAHOBUTE/IbHBIE peAKLMU B TIPUpPOJe, TPOMU3BOACTBEHHBIX TpolLleccax u

JKU3HeJesITeJIbHOCTU OpPraHUu3MOB.

CamocTosTesibHasi pabora o0yuarommmxcst Ne2 1

AmnHanu3 v npeobpa3zoBaHKe yueOHOM HGMOPMaIUH.

2.1.2 IlpakTnueckoe 3aHaTHe Ned PellleHue SKCrepUMeHTalbHBIX 3a4au M0 TeMe: "OKUC/IUTe/IbHO- OK 01 OK 02

BOCCTaHOBUTEJIbHbIE peakLun" 2 [IK 2.4,

JIP 4,16,23,30

Tema 2.2 2.2.1PacTBOpeHUe KaK (PU3NKO-XUMHUUEeCKHH TIpoLiecc. OK 01 OK 04
JJIEKTPO/IUTHYECK IIK 2.4,
aa Aucconanus u JIP 4,16,23,30
HOHHBINA 00MeH Copep)xaHue yue0HOro Mmarepuaa

Teopust 3/1€KTPOUTUYECKON AuccoLualiid. VoHBL. DIeKTPOJIMTHI, He3/IeKTPOIUThL. PeakluM HOHHOIO

obmeHa. CocTaBjieHre peakIUii MIOHHOTO 0OMeHa MyTeM COCTaB/IeHHSI MX TIOHBIX M COKPAILleHHBIX MOHHBIX

ypaBHeHU. KuC/I0THO-OCHOBHBIe peakliuu. 3a/jlaHusl Ha COCTaB/leHUe MOHHBIX peakLuil. 2

[TpakTHueckoe WMCIO/Ib30BaHUE DeaklMii MOHHOrO0 OOMeHa M THUAPO/M3a B TEXHOJIOTHUECKUX TPOLIeccax

JKeJIe3HOJOpPOKHOr0  TpaHcropra. [loHATHA: rajbBaHOCTerus, rajbBaHOIUIACTUKA, WX IIPaKTHYeCcKoe

3HaueHHe B JKee3HOJOPO’KHOM XO035KCTBe.

CamocTrosTe/ibHasA padora ooyuarommxcsa Ne3 1
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1 2 3 4
Anamu3 u mnpeobpa3oBaHve yueOHOW uHHMopMaiyy. IloaroToBKa cOOOIeHWM Ha TeMy II0 BbIOOpY:
[TpakTHyeckKoe MPUMeHeHUe 371eKTPo/n3a: pahMHUPOBaHKUe, ra/IbBaHOIIACTHKA, Fa/IbBaHOCTETHSl.
2.2.2]TaGopaTopHoe 3aHsaTHe (pabora) Nel'licciemoBaHue CBOWCTB 3yeKTposiuToB. Ormpenenenve pH OK 01 OK 04
cpeZbl pacTBOpOB. Teopusi 3/1eKTPOJIMTUUECKOM AUCCOLavn" 2 [IK 2.4,
JIP 4,16,23,30
2.2.3/1abopaTopHoe 3aHATHe (padoTa)Ne2 "Peakiiu HOHHOTO 0OMeHa. ['ugponmu3 coneit"” OK 01 OK 04
2 K 2.4,
JIP 4,16,23,30
Pa3pen 3. CTpoeHue U CBOHCTBA HEOPraHUYeCKHX BeIleCTB 7/2
Tema 3.1 | 3.1.1 OcHOBHBIe KaCcChl CJI0’KHBIX HEOPTaHUUeCKUX COeMHeHUH. OK 01 OK 02
Knaccudukarius, IIK 2.4,
HOMeHK/1aTypa u JIP 4,16,23,30
CTpOeHHue Copep)xanue yue0HOro Mmarepuaia
HeopraHuuyecKux [IpenMeT HeopraHuueckonl xuMuu. Kiaccudukaiusi HeopraHUueckKux BelllecTB. [IpocTble W C/IOXKHBIE
BellleCTB BerjecTBa. OCHOBHbIE K/1aCcChl C/IOXHBIX BellecTB (OKCHZbI, TWIPOKCU/bI, KUCIOThI, CO/u). B3auMocBsi3b
HEOpraHUUYeCKHX BellecTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucranauueckve U aMop(HbIe BellecTBa. 7
Tunbl KpUCTA/ZIMUECKUX pelleTOK (aToMHasi, MOJeKy/sipHas, WOHHas, MeTa/jauueckas)). 3aBUCHMOCTb
¢u3nMuecKMx CBONCTB BellleCcTBa OT THIA KPUCTA/UTMUECKOW pelleTKU. 3aBUCUMOCTb XWMHUYECKOU
AaKTUBHOCTU BeLeCTB OT BHJAa XWMHUECKOM CBSI3M M THUIA KPUCTAa/UIMUECKOW pelieTku. [IpyuumHbI
MHOT000pa3usi BellecTB
CamocTosTeTbHast pabora o0yuarommxcsi Ned 1
AnHanu3 u npeobpa3oBaHue yueOHOM HH(MOPMALIWH.
3.1.2 IIpakTuyeckoe 3aHATHEe Neb> PellleHre NPaKTUKO—OPUEHTUPOBAHHBIX SKCIIePUMEHTA/IbHBIX 3a7a4 I10 OK 01 OK 02
TeMe: UKCThIe BelllecTBa U CMeCu. ucriepcHble CUCTEMBI. 2 [IK 2.4,
JIP 4,16,23,30
Tema 3.2 dusuko- | 3.2.1 IIpakTnueckoe 3ausaTve Ne6 PeleHre NMpakTUKO—OPUEHTUPOBAHHBIX SKCIIePUMEHTabHBIX 3aJay I0 OK 01 OK 02
XUMHUYECKHUe TeMaM: "Metannbl"; "HemeTannsr" 2 IIK 2.4,
CBOMCTBa JIP 4,16,23,30
HeopraHuYecKux CamocrosTennbHas padora odyuarommxcsa Ne5
BellleCTB PerieHne TpakTUKO-OPDUEHTHUPOBAHHBIX 3a/laHWl Ha CBOMWCTBa, COCTaB, ToJyueHWe U Oe3oracHoe
WCII0/Tb30BaHHE HEMETA/VIOB B OBITY U MPAKTUUYECKOW /1esTe/TbHOCTH YesioBeKa. [ToAaroroBka coolijeHuid Ha 1

Temy Ti0o BbiOopy: IIpriMeHeHWe HeMeTas/JIOB B »Ke/le3HO/JOPDOYKHOM Xo3sificTBe. IlpaBuia TiepeBO3KU
HeMeTaJlJIOB 10 JKeJle3HOU Jjopore.
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[TogroTOBKAa K WUTOTOBOM KOHTPOJBHOM paboTe 1O KjaccaM HeopraHWYecKuX CoeJuHeHWd: XUMHUYecKue
CBOMCTBA OCHOBHBIX K/JaCCOB HeOpPraHWUeCKuX BellecTB (OKCHJOB, THAPOKCHAOB, KUCJIOT, COJEUUp.).
3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB IMPOCTHIX BelLeCTB, BOJOPO/HBIX COeJUHEHUM, BbICIIMX OKCHUJO0B U
TUJPOKCHIOB. VeHTU(UKaLMg HeopraHWYeckKuX BeLeCTB C HCIO/b30BaHUEM HUX (PU3MKO-XUMHUYeCKUX
CBOMCTB, XapaKTepHbIX KaueCTBEHHBIX peaKlUi
Tema 3.3 | 3.3.1 'eHeTnyecKas CBSI3b HEOPraHUUECKHX COeJMHEeHNH OK 01 OK 02
N pentudukaiys HToroBasi KOHTpo/ibHasi padora Nel K 2.4
HeOpraHM4ecKnX P 4,16,2?:,30
CoeJIMHeHUI
Hmoz I cemecmpa: MakcumasbHasi yueOHast Harpy3ka (BCero) 30
Obs3arenbHasi ayuTopHasi yueOHasi Harpy3kKa (BCero) 25
MIpaKTHUYeCKHe 3aHATUS 12
nabopaTopHble 3aHSATHS (PabOTHI) 4
caMmocTosiTe/ibHast paboTa 5
KOHTpOJTbHast paboTa 1
Pa3gen 4. CTpoeHHe U CBOMCTBA OPraHMUYeCKUX COeJMHEeHUM 28/4
Tema 4.1 | 4.1.1 Tlonstue 06 opraHMYecKUX BelllecTBaX, WX TpPUMeHeHHWe Ha >kesne3Hou popore. Teopusi A.M. OK 01 OK 02
Knaccudukarus, bytnepoBa. Knaccuduikarys opraHMueckux BelecTs IIK 2.4,
CTpOeHHe u JIP 4,16,23,30
HOMeHK/IaTypa CopepxaHue yueOHOro MaTepuasa 2
OpraHUuYecKHux [osiBneHne 1 pa3BUTHE OpraHUUYECKOW XWMHUU Kak Hayku. IIpeamMer opraHnyeckoi XvMUWA. MecTo U 3HaueHue
Bell[eCTB OpraHMYeCcKOM XUMHM B CHCTEMe eCTeCTBEHHBbIX HayK. XMMHYeCKOe CTpPOeHHe KaK MOpPSAOK COeJUHEHUS
aTOMOB MOJIEKYJ/le COIJIaCHO UX BaJIeHTHOCTH. IIpriMeHeHre opraHMuecKHX BeLecTB Ha JKeJe3HOU Jopore.
[TonoxxeHnst TeOpUM XUMHUYECKOIO CTPOEHHs OpraHuvyeckux coefauHeHud A.M. BytnepoBa. YriepogHsii
CKeJleT OpraHuuecKou MOJIeKy/Ibl 3aBUCHMOCTb CBOMCTB BELLECTB OT XMMHUYECKOr0 CTpOeHUst MoseKyJ1. Vizomepust
u u3omepel. IloHsiTie o dyHKUMOHaMBHOM rpymre. Paavikan. TIpuHLMIBI KTacCU(PUKALMM OpraHUUeCcKUX
coeivHeHWH. MeKayHapo/iHasi HOMEHK/IaTypa M MPUHLIMIbI HOMEHKJ/IaTypbl OPraHWYeCcKUX COeJUHEeHUH.
CamocrosTeibHasA pabora o0yuarmuxcsa Ne6 1
[Toxbop, aHamu3 u npeobpa3oBaHue yueOHOM uHbOpMaluu. [ToAroToBKa COOOIeHUI Ha TeMBI 110 BBIOOPY:
JKusHb u gearensHocTh A. Kekyne. YKusub u flestensHocth M. Bepuenuyca. YKusub u fiestensHocts @.
Besnepa.
Tema 4.2 CgoiicTBa | 4.2.1 AnKaHbl: COCTaB, CTPOEHUE, TOMOJIOTUUECKUH PSifI. OK 01 OK 02
OpraHu4yecKux 11K 2.4,
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CoeIMHEeHUM JIP 4,16,23,30
Copep)xaHue yueOHOro Mmarepuasa
[TpenenbHBIe YrieBOAOPOAbI (alKaHbI M LIUK/I0aAKaHbl). Oco0eHHOCTH KiacCM(pUKALMKA ¥ HOMEHK/IaTypBhl,
n3oMepusi, GU3NUecKre CBOMCTBA, XUMUUYECKHe CBOWCTBA, CIIOCOOBI rmosryueHusi. ['opeHre MeTaHa KakK OZWH
13 OCHOBHBIX HCTOUHUKOB TeIla B TPOMBILIJIEHHOCTH U ObITy. CBOWCTBA TPUPOHBIX YT€BOAOPOAOB,
HaxOoJK[eHue B IIPUpoJe U NpUMeHeHUe a/IKaHOB.
4.2.2 Ilpaktnueckoe 3aHsaTHe Ne7 PellleHue >5KcIrieprMeHTa/bHBIX 3a7a4 1o TeMe: "CpaBHUTesbHas
XapaKTepuUCTUKa MeTaHa 1 3TaHa"
CopepxaHue yueOHOro MaTepuasa OK 01 OK 02
Xungkue yrneBomopoabl (0eH3WHBI, KePOCHHBI, COJISPOBBIE Macjia, Mas3yT) - B KauecTBeé TOPIOUET0 B K 2.4
JIBUraTessix BHYTPEHHEro CropaHusi IMOJBWXHOIO COCTaBa >Keae3HOJOPOXKHOrO TpaHCIopTa. TBepable TP 4.16 23’ 30
yT71eBOi0pO/ibl (rapadyHbl) — KOMIIOHEHTBI KUAKUX CMa30K, WCIO/b3yeMbIX /JIsi CMa3Ku TPYLIUXCS Y3/10B U
TeMJIOBO3HbIX  JBUTaTesei,  OCeBbIX  MOJIIWIIHAKOB  BAarOHOB  37eKTPOBO30B,  TEIJIOBO30B.
["asioreHNpoM3Bo/iHbIE YI/IeBO/IOPO/IbI - B KaueCTBe xJafiareHTa B pedpryKepaTOpHbIX BaroHax.
4.2.3 Ankensl, ankagueHbl. CocTaB ¥ 0COOEHHOCTH CTPOEHHS OK 01 OK 02
[1IK 2.4,
JIP 4,16,23,30
Copep:xaHue yueOHOro MmaTepuasa
HerpenenpHble  (asKeHbl, anKWHbIMAAKaAueHbl). OcoOEHHOCTH KIacCUPUWKALMK W HOMEHK/IATYpBhI,
130Mepus, ¢busnyeckue CBOUCTBA, XUMUUeCcKue CBOMCTBA, CITOCOOBI TI0/Ty YeHUS.
I"'opeHuealieTy/IeHAKAKMCTOUHUKBLICOKOTEMIIEPATY PHOI' OT/IAMEeHU/JISICBaPKUMPe3KUMeTall/IOB.
[TpakTHUeckoe NpYMeHeHe aJIKeHOB U a/IKa/IMeHOB B JKee3HOJOPO’KHOM XO035HCTBe
CamocrosTenbHas pabora o0yuarmmxcsa Ne7
IToznbop, aHa/mM3 ¥ peobpa3oBaHre yuebHOM MH(OPMaIIH.
4.2.4 TlpakTnuyeckoe 3aHaTHe Ne8PellleHre s3KcrnieprMeHTa/IbHBIX 3a7a4 110 TeMe: "[losmyueHue 3TveHa U
V3yJeHHe ero CBOMCTB"
Copep)xaHue yueOHOro Marepuaa OKI_?I% S Z( 02
[IpyMeHeHHss MOMMMEpPOB Ha TpeANpPUATUSIX >KeJe3HOJOPOXKHOIO TPaHCIOPTa [JIA  3JIeKTPOM3O0JISLH, TP 4.16 23’ 30
DYKaBOB TOPMO3HOW CHCTEMBI TI0€3/]0B, TIPUBOJHBIX peMHeH, 300HUTOBBIX COCYOB aKKyMYJIITODOB, U
JleTasiell ¥ 3allUTHBIX TOKPLITUM Ha >KeJle3HOA0POXKHOM TPAHCIIOpTe
4.2.5 IIpakTuyeckoe 3aHATHe Ne9PellleHWe >5KCIepUMEHTA/bHBIX 3aZady Mo Teme: "ALIeTWIEH U ero OK 01 OK 02
roMosioru” (AJIKUHBI) [IK 2.4,
Cojiep>kaHue y4eOHOro MaTepuasia JIP 4,16,23,30
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[TpuMeHeHMe TOAMMeEpPbl Ha OCHOBE TPOM3BO/HBIX aJKWHOB B KauecTBe W30JSILIMU 3alllMTHBIX 000/0YeK

KabesTbHBIX U3/Ie/TUI 1 TIPOBO/IOB, BHYTPEHHEH OT/Ie/IKU TTaCCa)KUPCKUX BarOHOB U BarOHOB 37IEKTPOTIOE3/I0B.

ITpuMeHeHue aljeTU/IeHa U ero rOMOJIOrOB Ha NPeJIIPUATUSX JKe/Ie3HOZA0POXKHOI0 TPaHCIIOPTa.

4.2.6 Apennl. CocTaB, CTpOeHue, T0TyueHre OK 01 OK 02

IIK 2.4,

JIP 4,16,23,30

Copep)xaHue yueOHOro Mmarepuasa

OcobeHHOCTH KTaccU(UKALMK M HOMEHK/IaTyphbl, U3oMepusi, (pr3nyeckre CBONCTBA, XUMUUECKHe CBOMCTBA,

criocobel monyueHusi. [IprmMeHeHWe apeHOB M WX T'OMOJIOTOB Ha TIPeANPUSATHUSAX >Kele3HO0POXKHOTO

TpaHcnopTra. TOKCMYHOCTbL apOMaTUUeCKUX YIJIeBOLOPOAO0B. H40XYMUKATEL.

4.2.7 IIpakTnueckoe 3aHaTHe NelOPellleHue sKcriepuMeHTa/IbHBIX 3ajay I0 TeMme: "CpaBHUTe/IbHas

XapakTepucTHKa CIIUpToB"

Copep)xanue yueOHOro marepuaa

OpHoaToMHBIE CITMPTBI — KakK OCHOBA JIAKOKPACOYHBIX MaTepyajoB HaxOJSIUX CBOe IIPUMEeHeHVe B

)Ke/Ie3HOJJOPO)KHOM ~ XO3siicTBe  (Kpacka [yl TOKPbITMS MaCCa)KUPCKUX W TPYy30BbIX BaroHOB; OK 01 OK 02

M71aCTU(UKATOPbI, IPYMEHsIeEMbIe B CBETO-, TEPMO-, MOP0O30-, BIarOCTOMKUX JleTa/lsgX MOJBWKHOIO COCTaBa U K 2.4

T.J.). [IprMeHeHre STU/IEeHIJIMKOJIS U [/IMLjepyHa B KaueCTBe aHTU(PU30B B PajuaTopax CUCTEM OXJIaXK/eHUs TP 4.16 2?; 30

JiBUraTesiell BHyTPEHHETO CrOPaHust; T'MpaBInyeCKUX, TOPMO3HBIX M 3aKa/IOUHBIX JKUAKOCTeH B MOABIYKHOM U

COCTaBe >KeJIe3HOZOPOXKHOrO TpaHcropra. [IpakTuueckoe 3HaueHWe apoOMaTH4YeCKUX CIOUPTOB U HX

MIPOM3BOJHBIX B ’KeJIe3HOJOPOXKHOM XO3SIMCTBe. YCJIOBUSI TepeBO3KM CIMPTOB MO JKeJe3HOW [opore.

[IpakTHueckoe 3HaueHVWe MHOTOAaTOMHBIX CIIUPTOB B JKeJIe3HOJLOPOXXHOM  xo3sucTse. IlepeBoska

apoMaTUUYeCKUX CIOMPTOB I10 JKeJIe3HOU Jopore, MapKMpOBKa I'PY30B.

4.2.8 Anbperusel. KapboHoBBIe KMCIOTHI. COCTaB, CTpOeHHe, KinacCu(UKarys OK 01 OK 02

[IK 2.4,

JIP 4,16,23,30

Copep)xaHue yueOHOro marepuaa

OcobeHHOCTH KIacCU(PUKALUM U HOMEHK/IATyPbl, n30MepHs, (pr3ndyeckre CBOMCTBA, XUMHUUECKe CBOWCTBA,
CriocoObl rosiyyeHusi. Mblja Kak COMM BBICHIMX KapOOHOBBIX KHUC/IOT, WX Motolee feiicTBue. CiioXHbIe
3¢UpPbI KaK MMPOU3BO/HbIE KAPOOHOBBIX KHC/IOT.

CamocrosTebHasA padora odyuaromuxcsa Ne8

[Tog6op, aHamm3 U ripeobpa3oBaHye yueOHoM WHGpOpMalu. [ToAroToBKa COOOIEeHUI Ha TeMy T0 BBIOODY:
MypaBbuHas KWC/IOTa B TIPUPOJie, HayKe W Tipou3BojcTBe. VMcropus ykcyca. IIpakThueckoe 3HaueHHe
a/Ib/IETH/IOB U WX TPOM3BOAHBIX B >KEJe3HOJOPOXXKHOM X03sicTBe. [lepeBo3Ka albJeruioB IO JKene3HOu
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Jopore, MapKUpoOBKa TIpy30B. IIpakThueckoe 3HaueHHWe KapOOHOBBIX KHUCIOT W WX TPOM3BOJHBIX B
KeJie3HOZIOPOXKHOM Xo3siiicTBe. [lepeBo3ka KapOOHOBBIX KHCJIOT TI0 >KeJIe3HOW /J0pore, MapKMpPOBKa IPY30B.
[TpakTHueckoe 3HaYeHHe KMPOB M UX MPOM3BO/HbIX B JKeIe3HOJOPO’KHOM XO035IHCTBe.

4.2.9 JTabopaTopHoe 3aHsaTHe (padoTa)Ne3"CBoiiCcTBa a/bAErU10B U KAPOOHOBBIX KUC/IOT"

CopepxaHue yueOHOro MaTepuasa

MypaBbHHBIN anbeTru/] KaKk KOMIIOHEHT OaKe/TUTOBOTO JlaKa, SIBJ/ISIOIIMMCS aHTUKOPPO3UOHHBIM TTOKPBITHEM
JUIsi BaroHOB. TeKCTO/IUT KaK OCHOBA [ijisi M3TOTOBJIeHUs 3yOuaThIX KOJieC, BK/IaJpbIllel TO/IIUITHUKOB, a
TaK>Xe KaK 3/7IeKTPOU30JIATOP. ACOOTEKCTOIUT KaK KOMIIOHEHT /11 U3rOTOB/IEHUsT TPYILUXCS fieTasel AUCKOB
CLeTVIeHHMsI W TOPMO3HBIX KOJIOJJOK Ha >Kele3HOJOPOXKHOM TpaHcropTe. IIpuMeHeHHWe alleToHa B
JKeie3HOJJOPOKHOM X03siticTBe. [IprMeHeHMe 1jaBesieBoi KUCIOTHI ISl OUUCTKU MEeTasJIOB OT PyKaBUMHbBI U
HaKWMH, B TOM UHC/Ie U B KOTJIaX JIOKOMOTHBOB. IlepeBo3Ka M MapKHpPOBKa a/bJeruioB U KapOOHOBBIX
KUCJIOT T10 KeJIe3HOU Jiopore

OK 01 OK 02
OK 04
IIK 2.4,

JIP 4,16,23,30

4.2.10 IlpakTuueckoe 3aHsTHe NellPellleHue sKcrieprMeHTaNbHbIX 3a7au 1o TeMe: "Cro)kHble 3(UpBbL
Kupsl. [Tousatre o CMC"

CopepxaHue yueOHOro MaTepuasa

ByTunatieraT Kak KOMIIOHEHT TeHTadTaneBbIX SMasiel, UCI0Jb3yeMbIX /il OKPaCKW MacCa)KUPCKUX BarOHOB
Y JIOKOMOTUBOB; 3/IeKTPOU30/ISILIUOHHBIX JIaKOB, TIPUMEHSIEMbIX TP PEMOHTe TSTOBBIX ABUraresneil. 2Kvpbl
KaK MPOJAYKT MUTAHUS U XUMUUECKOe ChIpbe. 3aMeHa YKUPOB B TEXHUKE HETTUIIeBbIM ChIpheM. MbId BBICIIINX
JKMPHBIX KHUCJIOT KaK 3aryCTUTe/H B MJIACTUYECKUX CMasKax, PUMeHsieMbIX B Pa3/IMUHbIX MeXaHu3Max JjIs
CMa3KU TIOALIUITHUKOB, 3yOuaThiX KOJieC, BUHTOBLIX U 1[eTHBIX Tepefiau, IIapHUPHBIX COeJWHEHUN U [p.
Cunretnueckue Motroiue cpescrsa (CMC): OCTOMHCTBA U HEIOCTATKHU.

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

4.2.11 AMuHbl. AHUINH

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

Copep)xanue yue0HOro Mmarepuasa
OcobeHHOCTH K/TacCU(UKALMK ¥ HOMEHK/IATyphbl, U3oMepusi, pr3nyeckre CBONCTBA, XUMUUECKHe CBOWCTBA,
CII0CO0BI IOy YeHUsI.

CamocTrosTe/bHas paboTa o0yuarommxcst Ne9

[Ton6op, aHamm3 U ripeobpa3oBaHue yueOHOM MHGpOpMalu. [ToAroToBKa COOOIEeHUI Ha TeMy T0 BBIOODY:
Xuzhb v gestenbHocTs H.H. 3uHWHA. AHWIMHOBBIE KpacuTed. [IpakTHUeckKoe 3HaUeHHWe aMUHOB M HX
TIPOU3BO/IHBIX B JKeJIe3HOJIOPOXKHOM XO3sHCTBe. IlepeBo3Ka aMHHOB TIO JKeJIe3HOW [0pore, MapKHUPOBKa
TDY30B.

4.2.12 JTabopaTopHoe 3aHaTHe (padoTa)Ned" AMUHOKUC/IOTEL. benku. Pacrio3HaBaHye BOJIOKOH"

OK 01 OK 02
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CopepxaHue yueOHOro MaTepuasa
KarpoH — Kak KOMIIOHEHT BHYTPeHHel OT[eNKW IOJBWXKHOrO cocraBa. [IpuMmeHeHHe Kiess Ha OCHOBe
roJIiamMy/ia B BarOHOCTPOEHUM [Is CK/leMBaHWs. Munopa-moporiacT — Kak OCHOBa [JI1 TeIJIOU30JIALUU OK 04
M30TepPMUUECKUX, MaCCa)KUPCKUX U pedprykepaTOPHBIX BaroHOB. TeXHUUeCKUi BOMIOK KaK MPOK/IaJ0uHbIi K 2.4,
MaTepua/ B Oykcax TIIpM pPEMOHTe BAaroHOB U JIOKOMOTMBOB. 3HaueHHWe aMHHOKAllpOHOBOM U JIP 4,16,23,30
aMUHO3HAHTOBOW KHCJIOT /J1s1 00BbEKTOB >KeIe3HOJOPOXKHOTO TPAHCTIOpTa. brocuHTe3 6enkoB. Xumuueckre
BOJIOKHA U UX IIPUMEHEeHNe Ha KeJle3HOJ0POKHOM TPaHCIIopTe.
Tema 4.3 | 4.3.1 JTabopaTopHoe 3aHsaTHe (padoTa)Ne5"CBoiicTBa yrieBoJoB" 2 OK 01 OK 02
Upentudukariys CopepxaHue yueOHOro MaTepuasia OK 04
OpraHuYeCcKux [IpyMeHeHre TIpeCcCOBaHHOW [JpeBeCHHbl /i BK/aplllieli TOJIIMIIHUKOB, BTYJIOK, OMOPHBIX IUIWT, 1K 2.4.JTP
BeLL|eCTB, UX | U3rOTOBJIEHUS LlIeCTepeH IOJABWXHOIO COCTaBa ’Ke/e3HOLOPOXKHOI'0 TPaHCIIOpTa. YT/IeBOAbI U UX pPO/lb B 416 23’ 30
3HauyeHue Y | )KUBOM 1pupo/je. Pa3BuTHe caxapHOM NPOMBIILIEHHOCTH B Poccun. T
IpUMeHeHue B | 4.3.2 Ponb xvMuM B 00ecrieueHnH K0JIOTMUeCKOH, SHePreTHYeCKOM 1 MUILeBoi 0e301acHOCTH OK 01 OK 02
OLITOBOH 51 IIK 2.4,
TPOU3BO/CTBEHHOM JIP 4,16,23,30
JlesATeJIbHOCTU CopepxaHue yueOHOro MaTepuasa 2
yesioBeKa Posib opraHrnyeckoil XMMUM B pellieHUH TMpobJieM 3HepreTUueckoil 6e30MacHOCTH, B Pa3BUTHUU MeWLUHBI,
CO3/laHMM HOBBIX MaTeprasoB, HOBbIX MCTOYHUKOB 3HEPruM (ajbTepHaTUBHbIe WCTOYHHUKU SHEPTUM).
OnacHOCTb BO3ZEMCTBUS Ha >KUBble OpPraHU3Mbl OpPraHUUeCKHWX BeIeCTB OTJebHbIX K/1acCOB
(yrneBomopo/pl, CIIUPTHI, (PeHObl, XJI0POPraHUuecKre TTPOM3BOJHbIe, albJeTUbIU/P.), CMBIC] MOKa3aTess
rpe/ie/IbHOJOMYCTUMOM KOHLIeHTpauuy. YesoBeK B MUpe BeleCTB M MaTepuaaoB. XUMHUS U 3[0POBbe
yesioBeKa
Pa3gen 5. KuHeTnueckue ¥ TepMOXMMHUYECKHE 3aKOHOMEPHOCTH NMPOTeKAaHUA XUMHUYECKUX PeaKui 2/0
Tema 5.1 Ckopocts | 5.1.1 IIpakTuueckoe 3aHsTue Nel2PerieHue 3kcrieprMeHTanbHbIX 3aa4 1o TeMe: "CKOPOCTb XUMHUYECKUX 2
XUMUUECKHX peakiyii. X¥MUUecKoe paBHOBecHe'" OK 01 OK 02
peakLUid. CopepxaHue yueOHOro MaTepuasa [IK 2.4,
Xumunueckoe BydepHbie pacTBOpbl B TeXHOJIOTMUeCKUX TMpoleccax (MpU 371eKTPOXMMHUYECKOM HaHeCeHWH 3allUTHBIX JIP 4,16,23,30
paBHOBecHe TIOKPBITHH, B TPOX3BO/CTBE KPacUTes1el)
Pa3pen 6.PacTBopbI 2/0
Tema 6.1 Ilonsatue | 6.1.1 IIpakTuyeckoe 3aHsaTHe Nel3PemeHue 5SKCllepUMeHTa/IbHBIX 3ajJau I10 TeMe: '"PacTBOpSI, 2 OK 01 OK 02
0 pacTBOpax UCII0/Ib3yeMble B OBITOBOM M MTPOU3BOZCTBEHHOM JlesTe/TbHOCTH uesioBeKa" IIK 2.4,
Cojiep)kaHue y4eOHOro MaTepuasia JIP 4,16,23,30
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1 2 3 4
[TepeBo3Ka Ppa3MMUHBIX >XUAKOCTEH TI0 >Kele3HOW jgopore. PacTBOpeI, HCIO/Ib3yeMble B OBITOBOM,
TIPOM3BOJCTBEHHOH /IeSITeJIbBHOCTH YesloBeKa. PacTBOpEL, PUMeHsIEMbIE B JKele3HOJOPO’KHOM XO0351CTBe
Pa3paen 7. Xumusi B ObITY ¥ IPOU3BOICTBEHHOM /IeSITe/TbHOCTH Ye/I0BeKa 4/2
Tema 7.1 Xumusd B | 7.1.1 HoBeliive JOCTKeHUS] XUMUYECKOHM HAYKU U XMMUUECKOM TEXHOJIOTUU OK 01 OK 02
ObITY u OK 07
TPOU3BO/CTBEHHOM [IK 2.4,
J1esiTe/IbHOCTU JIP 4,16,23,30
yesioBeKa Copep)xaHue yueOHOro Marepuasa 2
HoBefiiie m0CTIDKEeHUSI XMMHUECKOW HAayKM W XHMHAYECKOW TeXHOomoruu. Pomb XumuM B 00ecrieueHdH
9KOJIOTUUECKOW, SHEepreTMYeCKOM U THMIEeBOM 0e30MacHOCTH, pa3BUTUM MeAWIWHBL [loMCK ¥ aHamm3
uH(OpMaIM 0 TIPUMEHEHUM XUMWUYECKUX BeIeCTB W TEXHOJIOTMH C yueToM Oyayiiel mpodeccHoHambHOU
JleATesIbHOCTU TI0 TeMaM: BaKHeMIlMe CTPOWUTe/bHble MaTepuasibl, KOHCTPYKLMOHHbIe MaTepuasbl, KpacKH,
CTeKJI0, KepaMUKa, MaTepuasbl /i1l 3IeKTPOHMKH, IPUMeHsIeMble B JKele3HOLOPOKHOM XO035IMCTBe (HayuHas U
y4yeOHO-Hay4Hast IMTepPaTypa, CPeACTBA MacCOBOW MHGOpMaLuH, ceTb VIHTepHeT)
CamocTosTeibHas padora odyuarommxcsa Nel( 2
CocTaBneHve ypaBHEHHI XUMHUECKUX peakLUid C y4yacTHeM TMPOCThbIX M CJAOXKHBIX OpraHWYeCKUX BELL|eCTB:
Tpe/ie/IbHbIX M HeTpeZie/lbHbIX YI/IeBOLOPOZIOB, apOMaTUUeCKUX YIJIEBOJOPOZIOB, KHCJIOPOZACOAEpXKalMX U UX
TIPOW3BO/HBIX.
7.1.2 TIpomMe)XyTo4yHas aTTecranys Mo AUCHUMIUIAHE. 3aueT C OLIeHKOM 2 OK 01 OK 02
OK 07
IK 2.4,
JIP 4,16,23,30
Hmoe II cemecmpa: MakcrMasibHasi yueOHast Harpy3ska (Bcero) 42
Obs3arenbHast ayauTopHasi yueOHasi Harpy3Ka (BCero) 36
NpaKTUUeCKHe 3aHATHS 14
nabopaTopHble 3aHSATHS (PabOTHI) 6
caMmocTosiTesibHast paboTa 6
3ayeT C OL|eHKOU 5
HToro: MakcuManbHas yuebHasi Harpy3ska (Bcero) 72
OOs13aTesibHas ayIMTOpHasi yueOHast Harpy3Ka (Bcero) 61
MIpaKTHYeCKHEe 3aHATUS 26
naboparopHbie 3aHATUS (PabOTHI) 10
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2 3
camocTosiTe/IbHasi paboTta 11

KOHTpOJIbHast paboTa 1

Hmoeosass ammecmayust 8 (popme KOMITTIEKCHOTO 3aU€Ta C OLIEHKOU 2
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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.MeTtouuecKrie MaTepyabl 10 AUCLIUTIHE

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 foctyna: A1 aBTOpU3. NOJIb30BaTesIen.

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. CaliT HayuyHO-TIOIYJ/SIPHOTO >KypHaia «XWMHUsS W >KWA3Hb». https://gotourl.ru/4785Pexxum
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>xxuim jocTyTia: CBOOOIHBIMH.
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4 KOHTPOJIb 1 OLIEHKA PE3YJ/IBTATOB OCBOEHUSA YYEBHOI' OITPEJIMETA
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.

Oo6mue komnerennuu (OK),

Tun oreHOYHBIX

JIMUHOCTHBIE pe3y/ibTaThl (JIP) Pazpen/Tema MepOnpUSTHHI
OK.01 P1: Tema 1.1 - YCTHBIV 0MpOC;
P2: Tema 2.1, Tema 2.2 - 3asauM Ha COCTaB/eHHe
I1IK2.4 P3: Tema 3.1 XUMUUeCKUX hopMyI;
P4: Tema 4.1, Tema 4.2, Tema | - 3afaHusi Ha HCII0/Ib30BaHUS
JIP 2,4,16,23,30 4.3 XUMHUYECKOW CHMBOJIMKH |
P5: Tema 5.1 Ha3BaHWN COeJUHEHWH  II0
P6: Tema 6.1 HOMEHK/IaType
P7: Tema 7.1 MeXXyHapOgHOr 0 COoro3a
TeOpeTUUeCKOW U TIPUK/IaZHOU
XUMUU u TPUBUA/IBHBIX
Ha3BaHWW [/ COCTaBJIeHUs
XUMUUeCcKux ¢hopmy.i;
- 3aciaymvBaHUe COOOIIeHu
Y OL[eHKa UX TMOATrOTOBKH;
- Pe3ynbraT = BBINOIHEHUS
BHeayIUTOPHBIX
CaMOCTOSITe/TBHBIX paboT;
- PesynabTar  BbINOTHEHUS
TIPaKTHUeCKOi paboTh;
-ITpakTMKO-OpUeHTHPOBaHHbIE
3a/laHus;
- Tlogbop, aHaMU3 W
nipeobpa3oBaHye yueOHOM
vH(opMaluu
OK.02 P1: Tema 1.1 - YCTHBIN 0npoC
P2: Tema 2.1 - 3acayiMBaHue COOOIeHHA
IIK 2.4 P3: Tema 3.1, Tema 3.2, Tema | 1 oljeHKa UX MO/ArOTOBKY;
3.3 - 3ajaHusl Ha WCII0/Ib30BaHUS
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMHUUECKOM CHUMBOJIMKH U
4.3 Ha3BaHWN COeJUHEHHWH IIO0
P5: Tema 5.1 HOMEHK/IaType
P6: Tema 6.1 MeX/yHapOJHOI O COH03a
P7: Tema 7.1 TeOpeTUUeCKOW U TIPUK/IaZHOU
XUMUU u TPUBUA/IbHBIX

Ha3BaHUM [jI1  COCTaBJIeHus
XUMUUECKUX (POpMY.JI;

- Pe3ynbTaT  BBITIOJTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITe/TbHBIX PaboT

- Pe3ysnbraT  BBITIOJTHEHUS
TIPaKTHUeCKOi paboTh;
-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
XUMUA U TPUBHAJIBHBIX
Ha3BaHWUM [jId  COCTaBJIeHUs
XUMHUUECKUX hopMyI;

- Pe3ynbraT  BbITIOSTHEHUS
BHEAY/IUTOPHBIX
CaMOCTOSITe/IbHBIX paboT

- Pe3ynbraT  BbINOIHEHUs
TIPAKTHUYECKOM paboThI;

- Pe3ynbraT  BbINOIHEHUs
s1abopaTopHOit paboTHI;
-ITpakTHKO-OpUEHTHPOBAHHbIE
3aJJaHus;

- Tlombop, aHamu3 U
rpeoOpa3oBaHue yueOHOM
vHpopMaLuu

OK.07
IIK 2.4

JIP 4,16,23,30

P7: Tema 7.1

-TIpakTHKO-OpHEeHTHPOBaHHbIE
3a/laHus;

- Tlombop, aHamu3z U
nipeoOpa3oBaHue yuebOHOMH
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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