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oy ] 12. XUMUA



1.1 Mecto mpegMera B CTIPYKType OCHOBHOM mpodeccHoHaIbHOW 00pa3oBaTe/IbHOM

NMPOrpaMMblI
OO6i111e06pa3oBaTe/IbHBIN ripeMeT «XUMUs» SIB/ISIETCS obs13aTe/TbHOM YaCThIO

ob1eobpa3oBaTe/IbHOTO 1MK/JIa oOpa3oBatenbHOM mporpamMmel CIIO B cootBetctBUM ¢ PI'OC mo
criequanbHOCTH  23.02.06 TexHuueckass 3KCIUlyaTalds T[OABMXKHOTO COCTaBa JKeJe3HbIX JOpor
(HampaBJ/ieHMe TTOATOTOBKU: BaroHbl)

IMpu peanusarmy paboueil MporpaMMbl MOTYT HCIO/Ib30BaThCS Pa3/MuHble 0Opa3oBaTe/bHbIE
TeXHOJIOTHH, B TOM UHCJie AUCTAaHIIMOHHbIe 0Opa3oBaTe/ibHbIe TEXHOJIOTHH, /IEKTPOHHOE 00yJeHue.

1.2 Ile/1 ¥ VIaHUpPYyeMBbIe pe3y/IbTaThbl:
1.2.1 Iens:

Llenb aucinmHb! « XuMush»: COPMUPOBaTh Yy 00yUaroInXcsi 3HaHUSL 1 YMEHUs B 00/1aCTH XUMUH,
HaBBIKW UX TIPUMEHEeHHs B TIPAKTUUeCKOH npodeccuoHanbHON AesTeTbHOCTH.

B pe3ynbTaTe ocBoeHUs yueOHOM AUCIUIUTAHBI 00YUYarOL[UICS J0/KeH

yMeThb:

- Ha3bIBaTh M3yUeHHbIe BellleCTBa Mo "TPUBHAIbHON" UM MeXXYHapOJHOW HOMEeHK/IaType;

- OTpefe/isAiTh: BaJIeHTHOCTb U CTereHb OKHUC/IEHUSI XUMHUECKUX 3/IeMeHTOB, THIl XUMHUeCKOH
CBSI3U B COeJJUHEHUSIX, 3apsi/ MOHA, XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HeOPraHUUeCKUX COoeIMHeHUH,
OKMCJ/IUTeIb W BOCCTAHOBUTE/b, TPHUHA/JIeKHOCTh BeI[eCTB K pPa3/IMUHBIM KaacCcaM OpTraHUYecKUxX
CcoeIMHeHU;

- XapaKTepr30BaTh: 37IeMeHThl MaJbIX TIePUOZIOB T10 UX T0JIOKeHHI0 B [leprognueckoil cucrtemMe
O.U. Menzeneepa, oOIuUe XUMHUUYeCKHe CBOHCTBA MeTAas/VIOB, HEMETA/IJIOB, OCHOBHBIX K/IaCCOB
HEOpPraHUUeCKWX W OpraHUUYeCKHWX COeJIMHEeHHM; CTpOeHWe W XHWMHYecKHe CBOMCTBA M3yUeHHBIX
OpraHUYecKHX COeJMHeHUM;

- 0OBSICHATH: 3aBUCHMOCTh CBOMCTB Bell[eCTB OT UX COCTaBa U CTPOEHUsI; MPUPOAY XUMHUeCKOH
CBsA3M (MOHHOM, KOBa/IeHTHOM, MeTa//TMUecKoii), 3aBUCHMOCTb CKOPOCTM XHMUUECKOW peakluu WU
TI0JI0’KEeHHsI XUMUUeCKOTO PaBHOBECHSI OT Pa3/IMUHBLIX ()aKTOPOB,;

- BBIMOJIHATD XUMHUUECKUW S5KCIIePUMEHT [0 paclio3HaBaHUIO Ba)KHEMILIMX HeOpraHu4yecKux U
OpraHUYecKUX BelleCTB;

- TIPOBO/IUTh CAMOCTOSATE/TbHBINA MOMCK XUMUYeCKOW UH(POPMALIUU C UCTI0Ib30BaHUEM Pa3/IMUHBIX
WCTOYHUKOB (HAayUHO-TIOMYJIIPHBIX W3/laHUM, KOMITbIOTePHBIX 0a3 /aHHBIX, pecypcoB KHTepHeTa);
WCTIO/Tb30BaTh KOMITbIOTEPHbIE TEXHOIOTUM /11 00pabOTKM U Tepe/jauyd XUMHUUeCKOW WH(pOPMAaLUU U ee
TIpe/[CTaB/IeHUsI B pa3/IMUHbIX (DOpMax; UCTI0/Ib30BaTh MPUOOpeTeHHbIe 3HAHUSI M YMEHHs B TIPAaKTHUUeCKOMH
JesITeTbHOCTU W TIOBCEJHEBHOMW JKU3HU [JIsl: - OOBSICHEHWS XWUMWYECKUX sIBJIEHWM, MPOUCXOASIINX B
npupojie, OBITY U Ha TIPOU3BOJCTBE; - OIpeJe/ieHUs] BO3MOXKHOCTH TPOTEKaHUS] XUMHUeCKUX
TipeBpallleHU B Pa3/IMUHBIX YCJIOBUSIX U OLIEHKU UX MOC/e/ICTBUN;

- 9KOJIOTMUeCKU IPaMOTHOTO TIOBe/IeHUsI B OKpY Kalolliei cpefie;

- OLIEHKU B/IMSIHUS XMMHUYECKOr0 3arpsi3HeHHsi OKpY’Karolllell cpe/ibl Ha OpraHv3M uesioBeKa U
JpyTHe KUBbIe OpraHU3MBbI;

- ©Oe3omacHoro oOpalieHHss C TOPIOYMMH W TOKCUUHBIMU Bell[eCTBaMH, JlaOoOpaTOPHBIM
000py/ZI0BaHUEM;

- TIPUTOTOBJIEHUS] PACTBOPOB 3a/laHHON KOHLIEHTPAL[UH B OBITY U Ha TIPOU3BO/ICTBE;

- KPUTHUECKOU OIL[eHKH [JOCTOBEPHOCTH XWMHYeCKOW WH(OpMAaIUM, TMOCTYTMaileid U3 pa3HbIX
VCTOYHUKOB,;

- TOHMMAaThb B3aUMOCBA3b  y4yeOHOW AUCIUIUIMHBI C  0COOEHHOCTIMM  Tpodeccru
nipodecCHOHABHOM [1esITe/TbHOCTH, B OCHOBE KOTODPBIX JieyKaT 3HaHUS 110 JaHHOW yueOHOU AUCIUTIIHHE.

3HaTh:

- BakKHeMlllMe XUMHUUeCKUe TIOHATHS: BeIeCTBO, XUMHUUECKUW 3/IeMeHT, aTOM, MOJeKy/a,
OTHOCUTEJIbHbIe aTOMHasi M MOJIeKY/sIpHasi MacChl, WOH, a/I/IOTPOIIHsl, W30TOIbI, XUMHUYecKasi CBS3b,
3JIEKTPOOTPULIATE/ILHOCTh, Ba/IEHTHOCTD, CTeNeHb OKUC/IeHHs], MOJIb, MOJISIPHAst Macca, MOJISIPHBIA 00beMm,
BeIl[eCTBa MOJIEKY/ISIPHOTO U HEMOJIEKY/IIPHOTO CTPOEHHS, PACTBOPbI, 37EKTPOJIUT U HE3eKTPOJIUT,
3/1IeKTPOJIUTHYECKasi AUCCOLMALUS, OKUC/IWTEeNb U BOCCTAaHOBUTE/b, OKWCIEHWEe U BOCCTAaHOBJ/IEHHE,



TeryioBoM 3(@deKT peaklyMy, CKOPOCTb XWMHYECKOM peaklUy, KaTajau3, XUMHUYecKoe paBHOBecHe,
yIJIePOHbIN CKeneT, QyHKI[MOHa/IbHas rpyIina, U30Mepusi, TOMOJIOTHS;
- OCHOBHbIe 3aKOHbI XMMHU: COXPaHEHHs MaCChl BEIL[eCTB, IOCTOSTHCTBA COCTaBa, NepuoinyecKuii

3aKOH;

- OCHOBHbI€ TEOPUU XUMUU: XUMUUECKOW CBSI3M, 3/IeKTPOJUTUUECKON AUCCOLMALINU, CTPOEHUs
OpraHUYecKHX COe/JMHeHU;
- Ba)KHelIlMe BellleCcTBa M MaTepuasibl: OCHOBHbIE MeTasl/ibl U CIJIaBbl; CepHasl, COoJIsiHasi, a30THast
Y YKCyCHasl KUC/IOThI; I1IeJI0UH, aMMHaK, MUHepa/ibHble YA00peHUs], MeTaH, 3TH/IeH, alleTh/IeH, OeH30,
3TaHOJI, )KUPBI, MbLJIa, TJIFOK03a, Caxapo3a, KpaxMaJl, KieTyaTka, 0e/ku, UCKyCCTBEHHbIE U CHHTETUYeCKHe
BOJIOKHA, KayuyKH, TJTaCTMaccChI.

1.2.2. Ilnanupyemsle pe3y/ibTaTbl 0CBOeHUsA npeaMera B cooTBeTcTBMH ¢ PI'OC CIIO u Ha ocHOBe

@Ir'oC COO

Ocoboe 3HaueHWe AUCLMIUIMHA UMeeT 1pu popmupoBanuu U pa3sutuu OK u ITK.

OO61ue IlnanupyemMble pe3y1bTaThl 00yueHUs
KOMIIeTeHIUH O6mwme' JucuuniMHapHble’
0K 01. B yacTH Tpy/10BOr0 BOCIIUTAHHA: - BJIaJleTh CUCTEeMOM
Bei6upats criocober | - TOTOBHOCTb K TPYAY, OCO3HaHUe | XUMUYeCKUX 3HaHWM, KoTopas
pelLleHus 3a7iau 1]eHHOCTH MacTepCTBa, TPYy0/r00ue; BKJ/IIOUaeT: OCHOBOIIOJIAraroiye

ripoeccroHaNbHOM
JeaTeIbHOCTA
TIPUMEHUTEeTbHO

K pa3/IMYHbIM
KOHTeKCTaM

- TOTOBHOCTb K aKTHBHOMU AedaTeJIbHOCTH

TeXHOJIOTUUeCKOU u COLMabHOU
HarpaB/IeHHOCTH, CIIOCOOHOCTH
VHUILIUMPOBATh, TJIaHUPOBATh u
CaMOCTOSITE/TEHO BBITIO/THSATh TaKyHo
JlesITe/IbHOCTb;

- WHTEpeC K pa3IuyHeiM  chepam
ripoecCcrOHaTLHOM

JiesITeIbHOCTH,

OB/lajieHHe YHHBEPCA/IbHBIMH Y4eOHbIMH
MM03HaBaTe/IbHLIMH JIeHCTBHAMM:

a) 0a3oBbIe JIOTHYECKHe JJeHCTBHA:

- CaMOCTOSTEJIbHO  (POPMY/IMPOBATh u
aKTya/IM3UpOBaTh Mpob/ieMy, paccMaTpUBaTh
ee BCeCTOPOHHE;

- YCTaHaB/MBATh CYIIIECTBEHHBIN TPU3HAK WM
OCHOBaHMsI [/Isi CPaBHEHMsl, KIaCCUBUKALMU U
0000111eHMS;

- OMpefeNsTh Lie/N IeITe/IbHOCTH, — 3a/1aBaTh
rapamMeTphbl ¥ KDUTEPUH UX JOCTHKEHHST,

- BBISIBJIITH 3aKOHOMEPHOCTH U ITPOTHBOPEUMSI
B paCCMaTPUBAEMbIX SIBJIEHUSX;

- BHOCUTb KODPEKTHUBbI B  JIeSITEJIbHOCTb,
OLIEHMBATh COOTBETCTBHE PEe3y/ILTATOB LIEJIsIM,
OLIeHMBaTh PUCKH MTOC/IEICTBUI [eSITeTbHOCTH;
- pa3BMBaThb KpEaTMBHOE MbIIUIEHHE TIPU
pelleHHH KU3HEeHHbIX TIPo0/ieM

0) 0a30BbIe HCC/IeJ0BATE/THCKHE AeHCTBHSA:

- B/IA/IETh HaBbIKAMH yueOHO-

MOHATHS (XUMUYECKUU 3JIEMEHT,

aToM, SJeKTpOHHasi 000si0uKa
aToma, S-, p-, d-37eKTPOHHBIE
opbuTamm aTOMOB, VIOH,
MOJIeKYJIa, BaJIeHTHOCT,

3/1IeKTPOOTPULIATETbHOCTD,
CTereHb OKUC/IeHUs], XUMHUUeCKast
CBsI3b, MOJIb, MOJISIDHasi Macca,
MOJISIDHBIN  00beM, YTJ/IepO/HbIN
CKeJieT, (PyHKLMOHa/IbHas IpyIa,
pajvKai, W30Mepusi, W30Mephl,
T'OMOJIOTUUECKHI Dsifi, TOMOJIOTH,
yI7IeBOJOPO/ibl, KUC/IOPOA- |
asoTcojepsKalie  COoeAVHeHUs,
Buonoruuecku aKTHBHbIE
BelljecTBa  (YIJIEBOZBI, JKUPHI,
0enky), MOHOMeEp, TIOJHMMep,
CTPYKTYpHOE 3B€HO,
BbICOKOMOJIEKY/ISIPHbIE
COe/IMHeHUs, KpHUCTaIiuecKast
pelleTka, THUMbI XUMHUECKUX
peakiuii (oKHCIUTETBHO-
BOCCTAaHOBUTE/IbHBIE, 9K30- U
SHZIOTEPMHUYECKHE, peaxLu
WOHHOTO  OOMeHa),  pacTBOD,
3/IEKTPOJIUTHI, ~ HE3JIEKTPOJIUTH,
3JIeKTPO/IUTUYeCKast
JMCCOLIaLIus,
BOCCTaHOBUTEJIb,

OKHC/TATEJIb,
CKOPOCTb

1

2[TucupIIMHapHble (MpeMeTHbIE) Pe3y/IbTaThl YKa3bIBAKOTCS B COOTBETCTBUU C MX
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noyHbIM INepeyeM Bo @I'OC COO or




UCC/Ie/IOBATe/TbCKOM u TIPOEKTHOM
JeTe/IbHOCTH, ~ HaBBbIKAMM  pa3pelieHust
nipobriem;

- BBIIB/ISITb IPUUMHHO-CJIE/ICTBEHHbIE CBS3U U
aKTyalM3UpOBaTh 3a/jauy, BbIBUraTh TUIOTE3y
ee pelleHUs, HaxXOJUTb apryMeHTbl  JJis
JIOKa3aTe/bCTBa CBOMX yTBEP)KJeHUM, 3a/laBaTh
rapaMeTpbl U KDUTEPHU pelleHus;

- dHAJ/IM3UPOBATb IMo/Ty4eHHbIe B xonae
pelieHud 3adaui pe3y/ibTaTbl, KPHUTHUYECKH
OLIEHMBATb Hnx AOCTOBEPHOCTD,
IMPOrHO3MpPOBATH HN3MeHeHue B

HOBBIX YCJIOBUSIX;
- YMeTb TIepeHOCHTh 3HaHUs B TT03HABATE/THHYIO
u MIPaKTUYECKYH0 obsiacti
JKU3He/IesITeTbHOCTY;

- yMeTb WHTETrpUPOBATh 3HAHUS W3 Pa3HBIX
MpeMeTHBIX 00/1acTel;

- BbIIBUTaTb ~ HOBble  WjleW,  TIpe/ylarath
OpWTMHA/TbHBIE TTOIXO/IbI U PeLleHHUs;

- CrlocOOHOCTb ~ MX ~ WCTIONb30BaHUS B
T03HaBaTe/IbHOW U COLMA/IbHOU NPaKTHKe

XUMHUeCKOH
XUMUUYECKOe

peaxiyy,
paBHOBeCHe),
TEOPDUM U  3aKOHbI  (Teopus
XUMHYECKOT0 CTpOeHust
opraHvyeckux Bellects  A.M.
bytneposa, TeopUs
3/1eKTPOJINTHYECKOU
JUCCOIMALIY,  TIePUOAMUECKUA
3akoH .M. MeHpeneeBa, 3aKOH
COXpaHeHus1 Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMUECKUM  SI3BIK  XWMUH,
(bakTo/lOrMUeCKMe  CBeJleHUsI O
CBOMCTBAaX, COCTaBe, MO/TyueHU: 1
6e3omacHOM WCII0/Tb30BaHUHN
BaKHEMILIMX HeOpraHUuecKux u
OpraHUYeCcKUX BeleCTB B OBITY
Y MpaKTUYeCKOW JesTeTbHOCTH
yesioBeKa;

- yMeTb BBbISIBJISITb XapaKTepHbIe
TIPU3HAKU u B3aMMOCBSI3b
W3yUYeHHbIX MOHSATUM, IPUMEHSITh
COOTBETCTBYIOILIME TTOHSATUS TIPU
OTMCAaHUU CTPOEHUs U CBOMCTB
HEOpraHWUeCKUX U OpraHuuecKux
BeIlleCTB W WX TpeBpalleHuH;
BBISIB/ISITh B3aUMOCBSI3b
XUMUUYECKUX 3HaHUU C
TIOHSATUSIMA U TIPeJCTaB/IeHUSMU
JPYTMX  eCTeCTBeHHOHAyUHBIX
TIpe/IMETOB;

- yMeTh
HauMeHOBaHUs
COeJUHEHUN  MEeXIyHapOJHOIro
coro3a TeopeTUUeCcKou u
TIPUKJIaIHOM XUMUN u
TPYBUA/IbHbIE Ha3BaHUs
BOKHEMIIIMX BeIecTB (3TH/IEH,
alleTWIieH, [/MLepuH, ¢eHor,
dhopmanbaerus, YKCyCHast
KUC/IO0Ta, TJULIMH, yrapHbIA Tras,
YTJIEKUCIIBIN ras, aMMHaK,
raileHass W3BeCTb, HerailleHas
W3BeCTb, TUTbEBasg CoJa U
IPYTUX), COCTaB/sATb (POPMYJIbI
HEOPraHWUeCKUX M OpraHu4ecKux
BeIIIeCTB, YpaBHEHHST XUMUYeCKUX
peaklyii, OOBSICHSTb WX CMBICT;
TIOJITBEPIK/IATh XapaKTepHbIe
XUMHUUeCKre CBOWCTBA BeIeCTB
COOTBETCTBYIOLUMU
9KCTIepUMeHTaMM W 3arucsiMu
ypaBHeHUM XUMHUUeCKUX
peakLui;

HCI1I0/1b30BAaTh
XUMHUYECKHX




- yMeTb yCTaHaB/IMBaTh
TIPUHAZJIEXKHOCTD H3yUeHHbIX
HeOpraHuuecKux U
OpraHuuYecKux BeIIIeCTB K
OTpe/le/IeHHbIM ~ KjaccaM |
rpyIiam CoeIHeHUH,

XdpPdKTe€PHU30BaTb HX COCTdB U

Ba)KHEUIIIe CBOWCTBA;
orpeJiesisiTh BU/IbI
XUMUUECKUX CBsizel
(KoBasieHTHas, UOHHas,
MeTa/lyInyeckasi,  BOJJOpO/iHast),
TUIbI KPUCTA/UTAYECKUX PeILeTOK
BeIlIeCTB; K/lacCU(HUIMPOBATh
XUMHUUecKue

peakiuy;

- cpopMUpOBaTh Npe/CTaBIeHUS:
0 XMMHYECKOW COCTaB/SIOIIEN
eCTeCTBEHHOHayYHON KapTHHbI
MHpa, POIM XUMHUU B TO3HAHUU

SIBJIEHUM TIPUPOJBI, B
(opMHpOBaHUY MBIIJIEHUS U
KyJIbTYpbI JIMYHOCTH, ee

(DYHKI[MOHA/IbHOW T'PaMOTHOCTH,

HeoOXOAUMON /Il pelleHus
MPAKTUYECKUX 3a7au u
5KOJIOTUUeCKH  0O0CHOBAHHOTO

OTHOILIEHUSI K CBOEMY 3/J0POBbIO
Yl IPUPOJHOM CpeJie;
- YMeTb IPOBOJAWTH pacueTsl I10

XUMAYeCKUM  dopMyiaMm U
ypaBHEHUSIM XUMHUUECKUX
peakiMii C  UCIO/b30BaHUEM
(busnyeckux BeJTMUMH,
XapaKTepU3YIOLX  BelecTBa C
KOJINUeCTBeHHON CTODOHBI:
Macchbl, obneMa

(HOpMasibHBIE YCIOBUSI) Tas3oB,

KOJINYeCcTBa Bel|eCTBa;
WCI0/1b30BaTh CUCTeMHbIe
XUMHYecKre 3HaHUSA 1St
TIPUHSATUS pelleHni B
KOHKDEeTHBIX JKU3HEHHbIX
CUTYaLYsIX, CBSI3aHHBIX C

BeIeCTBAMH 1 MX IMPUMEHEHHEM.

OK 02. B 06/1acTH LIEHHOCTH HAyYHOT0 MIO3HAHMS: - yMeTb  IUIAaHUPOBaTb U
Wcnonb3oBaTh - chopMHPOBaHHOCTb MHPOBO33DEHUS], | BBITIOJIHATh XUMHYEeCKU
COBpEMEeHHbIe COOTBeTCTBYIOLL|Er0 COBPEMEHHOMY  YPOBHIO | SKCIIEPUMEHT (ripeBparieHMs
cpezcTBa MOKCKa, | Pa3BUTHSI HAyKU U OOLI|eCTBEHHOM NPAKTHKHY, | OpraHMYeCcKUX  BellecTB  IIpU
aHaM3a 1 | OCHOBaHHOI'O Ha JMasiore KyJIbTyp, | HarpeBaHWH, IOJlyuyeHUe 3TWjIeHa
MHTepIpeTarun CIOCOOCTBYHOLLIETO0 OCO3HAHUIO CBOETO MeCTa B | U W3yuyeHWe ero  CBOWCTB,
MH(pOPMALH 1 | TIOJIMKY/IbTYPHOM MUPE; 3 KaueCTBeHHble  peakLMd  Ha
MH(OPMALHOHHBIE - COBepLLEeHCTBOBaHKe SI3bIKOBOM Y | anbJeruspl, Kpaxmas, YKCYCHYIO

UYNATaTe/IbCKOW  KYJIbTYpbl  KaK  CPeJCTBA | KACJIOTY; JleHaTypauus OesikoB




TeXHOJIOTUH JUIsI | B3aUMOZENCTBUSL MEXXJY JIOAbMU Y MO3HAHWS | IPU  HAarpeBaHWY,  LIBETHBIE
BBITIOJIHEHUS ~ 3a/ja4 | MUDa; peakuuy  0enKOB;  TIPOBOJUTH
npo)eCCUOHANLHOM | - OCO3HaHWe LIeHHOCTH HAYUYHOM JIeTe/IbHOCTH, | peakLid ~ MOHHOrO  oOMeHa,
JlesITe/IbHOCTH. TOTOBHOCTb  OCYLIECTB/IATb TPOEKTHYIO U | ONpefienaTb  Cpefly  BOJHBIX
WCC/Ie[I0BATeTbCKYHO JlesITe/IbHOCTh | PaCTBOPOB, KayeCTBeHHbIe
VH[MBU/Ya/IbHO U B IPYIIIIE; peakLy Ha Cy/b¢ar-, KapOoHat-
OBnajieHNe yHHUBEPCAILHBIMH yU4eOHbIMH Y XJIOpU[J-aHUOHBbI, Ha KaTWOH
N03HaBaTe/IbHbIMH /IefiICTBUSAMU: aMMOHUS; pelLiaTb
B) pabota c undopmanueii: JKCIepy¥MeHTa/IbHble 3a7jaud I10
- B/IaZIeTh HaBbIKaMU TO/TyueHUs1 MHGOPMaLMM | TeMaM "Mertasnbr" 51
u3 UCTOYHHKOB pa3HbIX TUTIOB, | "HemeTaibl'") B COOTBETCTBUM C
CaMOCTOSATe/TbHO OCYLLeCTB/ISATh MIOMCK, aHa/Iu3, | paBUIaMU TeXHUKU
CUCTeMaTH3aLio v WHTeprIpeTaLuio | 6e30MacHOCTU MpU OOpallleH|! C
MH(pOpMaLr Pa3/IMYHbIX BU/IOB W | BellleCTBaMM M  JIaOOpaTOPHLIM
(hopM Tipe/icTaBIeHNs; 000py/ioBaHHEM;  TIPECTaBJISITh
- CO3[@BaTh TEKCTbl B Pa3MUHbIX (hopMaTtax C | pe3y/bTaTbl XUMHUUECKOT0
y4eToM Ha3HaueHusi MHGOpPMAalUM U LiefieBOM | SKCriepuMeHTa B ¢opMe 3amucu
ay/IMTOpUY, BbIOMpasi ONTUMAa/bHYHO (DOPMY | ypaBHEHMH  COOTBETCTBYIOIIWX
TIpe/ICTaB/IeHs U BU3ya/iu3aLiiy; peakuuii 4 (OpPMyIHUPOBaTh
- OLIeHUBATh [JOCTOBEPHOCTb, JIETUTUMHOCTh | BBIBOABI Ha  OCHOBE  3THUX
vH(OpMaIUY, ee COOTBETCTBHE IIPAaBOBbIM U | pe3y/bTaToB;
MOpa/IbHO-3TUUeCKUM HOpPMaM; - YMeTb aHa/mM31poBaTh
- WCMO0JIb30BaTh CPe/ICTBa MH(OPMALIMOHHBIX U | XUMUUECKYIO VH(pOpMaLIHIO,
KOMMYHUKAL[MOHHBIX TE€XHOJIOTUM B peIIeHUM | NOTydyaeMyro u3 pasHbIX
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX 1 | UICTOUHUKOB (CPeACTB MacCOBOM
OpraHM3al[MOHHBIX 33lady C coOsogeHueM | MHGopMaLuy, ceTb VIHTepHeT M
TpeboBaHMiA 5PrOHOMUKH, TeXHUKU | Apyrue);
Ge3oracHOCTH, TUTHEHBI, | - B/IaJIeTb OCHOBHBIMU METOJaMy
pecypcocbepexxeHus, TIPaBOBbIX Y | HAYYHOrO TO3HaHWS BeLIeCTB U
3TUUECKUX HOPM, HOPM WH(OPMALMOHHOM | XUMUYECKUX SIBJIEHUI
6e3omacHoOCTH; (HabsroieHvie, v3MepeHue,
- B/Ia/leTb HaBbIKAMM pACrO3HaBaHMWS U 3alUTHI | SKCIIEPUMEHT, MO/ZIeIMPOBaHKe);
vH(bopMaLY, UHPOPMAIMOHHON 6e30TacHOCTH | - YMeTb TPOBOAWTH pacyeThbl IO
JIMYHOCTH XUMAYECKUM  (opMyiaM U
YPaBHEHHUsIM XUMHUYECKUX
peakiiMii C  MCI0J/Ib30BaHUEM
busnyecknux BeJINUMH,
XapaKTepu3yrOLMX BelecTBa C
KOJIMUeCTBeHHON CTOpPOHBI:
Maccel, o0bema (HOpMasbHbIe
yC/IOBUSI) Tra3oB, KOJUYeCTBa
BellleCTBa; WCII0/Tb30BaTh
CHCTeMHbIe XUMUYeCKHe 3HaHUS
IS TIDUHATHSL ~ peLleHud B
KOHKDETHBIX JKU3HEHHBIX
CUTyaLMsIX, CBSI3aHHBIX C
BellleCTBaMU U UX IPUMeHeHHeM
OK 04. - TOTOBHOCTh K CaMOpa3BUTHIO, | -  yMeTb  IUIAHUPOBaTb U
S peKTUBHO CaMOCTOSITeJIbBHOCTH Y CaMOOTIpe/ie/IeHNIO; BBITIOJIHATD XUMUUECKUN
B3aMMO/IeUCTBOBaTh | - OB/Ia/ieHre HaBbIKaMU1 yuebHO- | sKcriepUMeHT (TipeBpareHns
u paborarh B | MCC/IE/IOBATe/IbCKOM, TIPOEKTHOW M COLIMA/IbHOM | OpraHMYecKMX  BellecTB  IpH
KOJI/IEKTUBE U | AeATe/IBHOCTH; HarpeBaHuy, MOJIyYeHUe STH/IeHa
KOMaH/e. Os/iapenue YHUBEPCA/IBHBIMH | |  y3yyeHWe €ro  CBOMWCTB,

KOMMYHUMKATHBHBIMHA ]I[EI';'ICT'BI/IHMI/I:




0) coBMecTHasI 1eATe/IbHOCTD:

- TIOHMMaTbh Y WCMO0J/Ib30BaTh MPeUMYyIllecTBa
KOMaH/IHOYM Y UHVBU/Tya/TbHOW PabOTH;

- TpUHUMATBH L{eJI1 COBMECTHOU JeITeNIbHOCTH,
OpraHM30BbIBaTh M KOOPAMHUPOBATh JeHCTBUSI
Mo ee [JOCTWXEHWIO: COCTaB/ATh I/IaH
JIeiCTBUM, pacrnpefiefiiTb pPOd C Y4eToM
MHEHUM YYaCTHUKOB OOCY>KHaTb pe3y/IbTaThbl
COBMECTHOU paboTh;

- KOOPJVHMPOBaTh U BBINOMHATL paboTy B
YUIOBUSIX ~ peajibHOroO,  BUPTYaJbHOIO M
KOMOVHMPOBAHHOT'O B3aUMO/IeCTBUS;

- OCYLIeCTB/ISITb TO3UTMBHOE CTpaTeruyeckoe
NoBeJleHe B pa3/IMuHbIX  CUTyaLMsix,
TPOSIB/IATh TBOPYECTBO M BOOOpakeHHe, ObITh
VHULMATHBHBIM

OBnajeHue YHHMBepPCa/IbHbIMH
Pery/isiTUBHBIMM AeHiCTBUSIMU:

r) IPUHATHE Ce0si M [PYTHX JIF/Iel:

- IPUHUMaTb MOTUBBI U apryMeHTbl [pPyrHx
mozen npy aHa/m3e pe3yJ/bTaToB
JleATe/TbHOCTH;

- IpU3HaBaTb CBOe IIpaBO W TMpaBO JIPYTHX
OJIel Ha OIIMOKY;

- pa3BUBATh CTIOCOOHOCTH TIOHUMAaTth MWD C
TIO3ULIMM JPYTOr0 YeJsIOBeKa;

KaueCTBeHHble ~ peakUud  Ha
a/bJIETH/Ibl, KpaxMas, YKCYCHYIO
KUCJIOTY; JleHaTypaiyst OekoB
NP HAarpeBaHWW,  L[BETHbIE
peakiyy  0Oe/KOB;  TIPOBOJUTH
peakiui  WOHHOTO  OOMeHa,
oTipefieNIiTb  Cpey  BOZAHBIX
PacTBOPOB, KaueCTBEHHbIE
peakiyy Ha cysbgar-, KapOboHaT-
U XJIOpUJ-aHWOHBI, Ha KaTUOH
aMMOHHUS; peliaTh
9KCIIepUMEHTa/IbHbIE 33[]aud  TI0
TeMam "Mertaisl" 5
"HemeTasuibl'") B COOTBETCTBUU C
TIpaBU/IaMU TeXHUKH
6e30MacHOCTU TIpH OOpaItieHn C
BeIleCTBAaMM ¥ JIabOpaTOPHbIM

obopy/ioBaHHEM;  TIPe/ICTaBJISITh
pe3yJIbTaThl XUMHAYECKOTro
JKCriepyMeHTa B (opMe 3ammcu
YPaBHEHUM  COOTBETCTBYHOIINX
peakuuii W (QopMyJMpOBaTh
BbIBOJJbI HAa  OCHOBE  3THX
pe3y/bTaToB

OK 07. B 00/1aCTH 3K0/I0rHY€CKOro BOCIIUTAHUSA: - chopMUpoBaTh MpeCTaBIeHUS:
CojieiicTBOBaTh - Cc(hopMHPOBaHHOCTh 9KOJIOTHYECKOM | O XUMUUYECKOW COCTaB/ISTFOIEeN
COXPaHEeHHIO KYJIbTYpPbI, TIOHUMaH{Ee BJIUSTHUS COL[MA/IbHO- | eCTECTBEHHOHAYYHOW KapTUHbI
OKpY’Karolel cpe/ibl, | SKOHOMMUECKMX —TPOLIECCOB  Ha  COCTOSIHME | MUPA, POJIM XUMHUM B TIO3HAHUU
pecypcoc6epesxeHuio | PMPOHON ¥ COLMA/IbHOM Cpe/ibl, OCO3HAaHMe | SIBIeHHU TIPUPOJBI, B
, TIPUMEHSATh 3HaHWs | [I00aJbHOrO  XapakTepa  9KOJOTMYeCKUX | (POPMHUPOBAHMH MBILIIEHUS U
00 HU3MEeHeHUU Hp06HeM; KYJIbTYPBI JIMYHOCTH, ee
K/TMMaTa, [IPUHLMMGD | - [VIAHUPOBAHKe 1 OCYLIeCTB/IEHHe IeHCTBHI B (yHKLIMOHAIbHOM TPaMOTHOCTH,
BepeXITHBOrO OpriKa}omeﬁ cpe/ie Ha OCHOBE 3HaHMs Liesiel | HeoOXOAUMOM i1 pelleHUs
[POM3BOCTBA, yCTOMYKMBOTO PasBUTUS Ue/OBEYECTBA; | MPaKTHUECKHX 3a/lauu
5 heKTUBHO AKTUBHOE HerpHsTHe [eHCTBUH, MPUHOCSIIMX | 9KOJIOTHUeCKH 000CHOBAHHOI'O
neiicTBOBATh s | BPE/ OKpY>KatoLlel cpejie; OTHOLUEHHS K CBOEMY 3/|0POBBIO
YpesBbIYAMHBIX - yMeHUe TIPOrHO3WPOBATh | Y IPUPOJIHOM Cpefie;
CHTYAISIX. HeOJ1arornpusiTHbIE 9KOJIOTMYECKHe | - yMeThb COOJIIOJaTh TIpaBU/Ia
TIOC/Ie/ICTBUS NpeNPUHUMAaeMbIX | SKOJIOTHUECKH 11e1ecoo0pa3Horo
JleViCTBUM, ITpeloTBpallaTh UX; ToBefieHns1 B OBITY U TPY/I0BOM
- paclLiMpeHyie  OrbITa JIeSITe/IbHOCTH | IeSITEIbHOCTA B LIeJIsIX
9KO0JIOTMYeCKOM HarlpaB/IeHHOCTH; COXpaHeHUsI CBOEro 3/I0POBbSi U
- OBJIaJieHue HaBbIKaMU y4eOHO- | OKpy’KaroIleli MPUPO/HOM Cpe/ipl;
HUCC1ej0BaTe/IbCKOM, TIPOEKTHOX U COLIMA/IBHOM | yUUTHIBATh OITIACHOCTD
AeATe/IbHOCTH, BO3/IEMCTBUS Ha JKUBbIE
OpraHu3MbI oripe/ie/ieHHbIX
BeIL[eCTB, TIOHUMast CMBICT
TioKasaresi ripeZie/TbHOM
JOTTYCTUMOM KOHI|eHTpal[u!
IK 1.2 - yMeHWe OMpefeNiATh KOHCTPYKTHBHBIE | - COPMUPOBATh TIPeZCTaB/IeHUS:
ITpoBOAUTD 0COOEHHOCTH y3/10B u JleTasiel | 0 CBOMCTBaxX MeTaslIOB, CI/IaBaXx,




TEeXHUYECKOe
o0cy)KMBaHHe
PEMOHT
KeJIe3HO/I0POKHOTO

u

MNOABM>XHOI'O COCTaBa

B COOTBETCTBUU
TpeOOBaHUSIMU
TEXHOJIOTMUECKUX
TIPOLIECCOB

C

KeJIe3HO/JOPOKHOTO TIO/JBIPKHOTO COCTaBa;
- TIOHMMaHWe  CHUCTEMBI  TEXHUYECKOTO
o0Cmy>KrBaHUs u pemMoHTa
Ke/Ie3HO/JOPOYKHOT'O TIO/JB)KHOTO COCTaBa

BUZIaX  KOppO3uM,  00sacTH
NPUMEHEHHsT HEMEeTa/UTHUECKUX U
KOMITO3UIIMOHHBIX  MaTepHasioB,
BUJAX W CBOWCTBAX TOIUIMBA,

CMa30UHbIX u 3aIIUTHBIX
Marepuarax, CBOMCTBax
HEOPraHUYeCKUX u
OpraHn4ecKux COoeTUHEeHUH,

MapKHPOBKe U TepeBO3Ke TPY30B
TIO KeJIe3HOM Jiopore.




2 CTPYKTYPA N1 COAEPXAHUE OBIIIEOBPA30OBATEJ/IBHOI'O IIPEJIMETA

2.1 O6peM JUCHMIUTAHBI ¥ BUABI YUe0HOH padoThI

Bup yueoHo# paboThI

0O01BéM B yacax

O0BémM o0pa3oBaTe/IbHOM JUCIUIITHHBI

B coomgemcmeuu ¢ yuebHbIM naaHom no umoeam I cemecmpa ammecmayus
npogooumcsi 8 popme KOHMpPOAbHOU pabomnl.

72

B TOM UUCJIE:

OcHoOBHOe cogepiKaHue 72

B TOM UMCJIE:

TeopeTHUeckoe obyueHre 25

TpaKTUYeCKUe 3aHITHS 22

nabopaTopHbIe 3aHATHS 10

camocTosiTesIbHast paboTa 11

IIpodeccuoHanbHO-0OpHeHTUPOBAHHOE CO/iep>KaHHe

B T.U..

TeopeThyeckoe obOyueHHe 25

MpaKTUUeCKue 3aHATUS 4
KOHTPOJ/IbHbIE PadOThI 1

I[Ipome)xyTouHas arrecranus (B popme auddepeHLIIPOBaHHOIO 3aUeTa)




2.2 TemaTHueCcKUH IJIaH U Cojiep)XKaHHe npegMeTa

1

2

4

HaumMmeHoBaHue pa3je/ioB U TeM

CopepxaHue yueGHOro MaTepuasia, NpakKTHYeCKHe U 1adopaTopHbie 3aHATHA,
CaMOCTOATe/IbHasA padoTa 00yuarmuxcs

Oo0Bem
4yacoB

dopmupyemble
KOMIIeTeHL{UH

Paspgen 1. TeopeTnueckre 0CHOBbI XUMUU

8/1

Tema 1.1 CtpoeHue aTOMOB.
[TeproarueCcKuil 3aK0H U
repuoiueckast cuctema
XUMUYeCKUX 371eMeHToB [I.11.
MeHgeneeBa

1.1.1 OcHOBHBbIe MMOHATHS U 3aKOHBI HEOPTaHUUECKOU U 0011ieli xumuu. Ilepuoguueckas
cucTreMa Xumuyeckux 3eMeHToB [1.11. MeHzeneeBa. CTpoeHre aToMa

OK 01 OK 02

Copep:xanue yueOHOro MmaTepuasa

CoBpemeHHass Mofie/lb CTpoeHMst aroma. CHMBOMYECKUM S3bIK XMMUM. XWMWUYECKUM 3JIeMeHT.
OneKTpoHHass KOH¢urypauusi atoma. Kiaccudukanus XMMUYeCcKUX 371eMeHToB (s-, p-, d-
3/1eMeHThl). BasieHTHbIe 3/1eKTpoHBL. BaseHTHOCTb. D/1eKTpOHHAs MPUPO/ia XMMHUUECKOM CBSI3U.
OneKTpoOTpYLIATENTbHOCTb. BHIbI XMMUUeCcKOW CBs3W (KOBajleHTHasl, MOHHasl, MeTayinJyecKas,
BO/IOPO/IHAst) U CIIOCOOBI ee 0O6pa3oBaHMsI.

[Mepyoayueckass cucreMa xuMuueckux sneMeHToB [I.M. MeHpaeneeBa. ®usnueckuii CMbICT
IMepuoayueckoro 3akoHa [I.M1. MeHzeneeBa. 3aKOHOMEPHOCTH W3MeHEHHsI CBOWCTB XMMMUECKHX
3/1eMeHTOB, 00pa3yeMbIX MMM TPOCTBIX W CJIOXKHBIX BeIeCTB B COOTBETCTBUM C TIOJIOXKEHHEM
XUMHUUeCKOoro 3sieMeHTa B [lepuozauueckoli cucreMe. MHpOBO33peHUeCKOe Y HayyHOe 3HaueHHe
ITepuoguueckoro 3akoHa /.M. MengeneeBa. IIpornoser [1.V. MeHpeneeBa. OTKpBITHE HOBBIX
XUMUYECKUX 3JIEMEHTOB

CamocrosTesibHasi pabora odyuaromuxcs Nel

KoHcnekt, moAroroBka cooOijeHHWii Ha Tembl TI0 BbIOOpYy: HaHoTexHosmorus Kak
TIPUOPUTETHOE HallpaB/ieHWe Pa3BUTHSI HAYKU U TIPOM3BOJCTBa B Poccuiickoii ®eneparuy;
PasnoakTMBHOCTL. VICrosb30BaHWE DPAJMOAKTUBHBIX M30TOTMIOB B TEXHUUYECKUX LIEISX.
PeHTreHOBCKOe H3/TyueHHe M ero HCIIO/b30BaHHe B TeXHUKe U MegulliHe. PereHue
TEOPeTHUeCKUX W SKCTIePUMEHTalbHBIX 3a/lady TI0 BOTIPOCaM: OCHOBHBbIE TIOHSITUS XWUMMH,
OCHOBHBIE 3aKOHbI XHUMHH. PacueTHble 3a/laud Ha HAXOXAEHWe OTHOCHTE/bHOU
MOJIEKY/ISIDHOM Macchl, OrpefiesieHe MacCOBOW [0/ XUMHMUYECKUX 3/1IeMEHTOB B CJIOKHOM
BeL[eCTBe.

1.1. 2 IIpakTu4yeckoe 3aHsaTHe Nel PeinleHne pacueTHbIX 3azauy 10 TeMme: "OCHOBHbBIE
KO/IMYeCTBeHHbIe 3aKOHBI ¥ PaCyeThl 10 YPaBHEHUSIM XUMUYeCKUX peak i

OK 01 OK 02
[IK 1.2

1.1.3 IIpakTnueckoe 3aHaTHe No2 PellleHWe 53KClIepMMEHTA/bHBIX 3a4ady II0 TeMe:
ITeproguueckasi cucreMa xuMuueckux snemMeHToB [I.M. MenzeneeBa. CTpoeHue aToMa

OK 01 OK 02
I[IK 1.2




1 2 3 4
1.1.4 IIpakTuyeckoe 3anaTHe Ne3 PellleHre 5KCIepUMeHTabHbIX 3a/au 1o TeMe: TUIib OK 01 OK 02
XUMHWUECKUX CBsi3eld. TUMbI KPUCTA/TMUECKHX PeleTOK 2
Pazaen 2. XuMHUYeCKHe peakijuu 10/2
Tema 2.1 Tunsl xumuueckux | 2.1.1 Knaccudukauys u TUIIbI XMMAYeCKUX peakLjiii HeOpraHuuecKrux CoeJuHeHnH OK 01 OK 02
peakLuii K 1.2
CopepkaHue yueOHOro MaTepuasa
Knaccudukanyss ¥ TUMbl XMMUUYECKUX peaklyid C y4yaCcTMeM HeOpraHW4yecKuX BeIlecTB.
CocraB/iieHre YpaBHEHUWH peakIMii COoeJUHeHHs, pa3/ioKeHHsi, 3aMellleHusi, oOMeHa, B T.4.
peaki1ii TOpeHusl, OKUC/IeHUsI-BOCCTAaHOB/IEHUSI. ’
YpaBHeHUsI ~ OKUC/IeHUs-BOCCTaHOBJeHUs. CrerneHb  OKUC/IeHUsA.  OkucauTens U
BOCCTaHOBUTeNb. (CocCTaB/ieHWe W ypaBHUBaHWE OKHUC/IUTE/IbHO-BOCCTAHOBUTEbHBIX
peakiiii MeToZioM 37eKTpoHHOro 6GamaHca. OKUC/IUTe/TbHO-BOCCTaHOBUTE/IbHBIE PeaKIui B
TIpUPO/ie, MPOM3BO/ICTBEHHBIX MPOLIeCCax U )XU3HeesiTelbHOCTU OPraHU3MOB.
CamocTosTesibHasi pabora odyuarommmxcs No2 1
AwnHanu3 v npeobpa3zoBaHe yueOHOM MHGOPMaIUH.
2.1.2 IIpakTtHdeckoe 3aHATHe Ne4 PelleHre 35KCIepUMeHTANbHBIX 3aJay [0 TeMe: 7 OK 01 OK 02
"OKHC/IUTE/IbHO-BOCCTAHOBUTEJIbHBIE PeakLiuu' MK 1.2
Tema 2.2 J1eKTpo/IMTHYeCKasa 2.2.1 PacTBOpeHuUe Kak (Pr3UKO-XUMHUUECKUI MpoLecc. OK 01 OK 04
JUCCOIMAIMA ¥ HOHHBIN 00MeH IIK 1.2
Copep)xaHue yueOHOro MaTepuana
Teopwust 3/1eKTPOIMTUUECKOM AUCCOLaliu. VIOHBI. D/IeKTPOJIUThI, HE3/IeKTPOIUTHL. Peakuiuu
noHHoro obmeHa. CocTaB/ieHe peakLii HOHHOTO 0OMeHa IyTeM COCTaBJ/IeHUSI UX TTOJIHBIX U
COKpallleHHbIX NOHHBIX YpaBHeHUN. KC/I0THO-OCHOBHBIE peaklUy. 3a/laHusi Ha COCTaB/IeHHe
HMOHHBIX PeakLUi. 2
[TpakTHyeckoe  WCTMONb30BaHHWE  peaklud HWOHHOTO oOMeHa W TUApO/M3a B
TEXHOJIOTHYECKHUX IIPpOoIIecCaXx 2KeJIE3HOOJOPOZXKHOI'O TPaHCIIOPTa. I[ToHsaTus:
I'aJIbBAHOCTETH, TIadJIbBAHOIINIACTHKA, WX IIPAKTHYE€CKOE€ 3Ha4Y€eHHEe B
JKEeJIe3HOOOPOXKHOM XO3AUCTBE.
CamocTosTesibHas pabora odyuarommmxcs Ne3
Anami3 u mpeobpa3oBaHue yueOHOUW wH(opMarmu. IloAroToBka cooOujeHHi Ha TeMy IO 1

BbIOOpy: IIpakTHueckoe TMpUMeHeHHe 3/eKTpoJiu3a: paduHUpOBaHHe, Ta/bBaHOIIACTHKA,




4

rajlbBAHOCTeTrus.

2.2.2 JlabopaTopHoe 3aHaTue (pabora) Nel "VccrenoBaHue CBOWCTB 3/1€KTPOJIMTOB.
Ornpenienienre pH cpesibl pacTBOpoB. Teopus 371eKTPOJTUTHUECKON ANCCOLaLiM"

OK 01 OK 04
K 1.2

2.2.3 JTaGopaTopHoe 3aHaATHe (padoTa) Ne2 "Peakiu noHHOTO 0OMeHa. I'uzapou3 coneid”

OK 01 OK 04
K 1.2

Pa3zgen 3. CTpoeHue U CBOMCTBA HEO

raHn4YeCKHX BeIecTB

7/2

Tema 3.1 Knaccudukanms,
HOMeHKJ/IaTypa U CTpoeHUe
HEOPraHWYeCKHX BeIecTB

3.1.1 OcHOBHBIe K/1aCChI CJIOJKHBIX HEOPraHWYECKUX COeIMHEeHNH.

OK 01 OK 02
K 1.2

Copep)xaHue yue0HOro Mmarepuana

[MpeameT HeopraHuueckoi xumuu. Kiaccudukaliiyds HeopraHuueckux BelrecTB. IIpocThie 1
coxxHble BemjecTBa. OCHOBHbIE K/acChl COXKHBIX BelecTB (OKCHU[bI, THUAPOKCUDI,
KUCOThI, CO/v). B3aMMOCBSiI3b HeOpraHWUeCKWX BellecTB. ArperaTtHble COCTOSIHUS
BemlectBa. Kpucrannmueckue v amopdHble BelecTBa. TUMbl KPUCTA/IMUECKUX PpeIIeTOK
(aTomHasi, MoJieKy/sipHasi, MOHHasl, MeTa/uihueckasi). 3aBUCUMOCTh (DU3MUeCKUX CBOMNCTB
Bell[eCTBA OT THUMA KPUCTA//IMYECKOM peLIeTKU. 3aBUCHMOCTb XUMHYECKOM aKTMBHOCTHU
Bel[eCTB OT BH/JA XUMMWYECKOM CBSI3M W TUMNA KPUCTA//IMYECKOM peleTKd. [IpuunHbI
MHOT000pa3usi BellecTB

CamocTosTeibHasi pabora odyuarommmxcsi Ned
AHanu3 u npeobpa3oBaHue yueOHOM HH(MOPMALIWH.

3.1.2 IIpakTtnyeckoe  3aHaTHe N5  PelleHue  NPaKTUKO—OPHUEHTHUPOBAHHBIX
5KCIepuMeHTa/lbHBIX 33/la4 110 TeMe: UKCThle BelllecTBa U cMecH. JlucniepcHble CUCTEMBI.

OK 01 OK 02
K 1.2

Tema 3.2 @OUUKO-XUMUUECKUE
CBOMCTBa HeOpPraHUUeCKUX BelljeCTB

3.2.1 IIpakTtnuyeckoe 3aHaTHe N6  PellleHUe  NPaKTUKO—OPUEHTHMPOBAHHBIX
3KCIepUMeHTabHbIX 3aJau o TeMam: "Metasel"; "HemeTasmibr"

OK 01 OK 02
[IK 1.2

CamocrosTesibHasi pabora odyuarormmxcs Ne5

PelleHre TPaKTUKO-OPUEHTHPOBAHHBIX 3alaHMA Ha CBOWMCTBA, COCTaB, TOyYeHHWe U
Oe30macHoOe WCI0/b30BaHe HEMEeTA/UIOB B OBITY M MPAKTHUECKOW /IesITeIbHOCTH uesioBeKa.
[MogrotoBka cooOmmieHwii Ha Temy 1O BblOOpy: [IpuMeHeHWe HeMeTa/uIOB B
Kele3HOZIOpOKHOM X03s1iicTBe. IIpaBu/ia mepeBo3Ky HeMeTaslIoB TI0 JKeJle3HOH Jjopore.
[ToaroroBka K UTOTOBOM KOHTPOJIbHOW paboTe TO K/lacCaM HeOpraHWYeCKUX COeMHEeHW:
XuUMHUYecKde CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHWYeCKUX BellecTB  (OKCHJIOB,
TUAPOKCHZIOB, KHUC/IOT, COMed W Jp.). 3aKOHOMEPHOCTH B W3MEHEHWH CBOMCTB TIPOCTHIX
BELI[eCTB, BOJOPO/IHBIX COeJMHEHWH, BBICIIMX OKCH/JOB U THAPOKCHUZIOB. VneHTHGHKALHS




1 2 3 4
HEOPraHWUUYeCKHWX BeIIeCTB C WCIO/Jb30BaHUEM WX  (PU3UMKO-XMMHUYECKUX CBOWCTB,
XapaKTepHbIX KaUeCTBeHHBIX peakL1i
Tema 3.3 Npentudukaiys | 3.3.1 ['eHeTUueckasi CBsI3b HEOPraHUUeCKHUX COeIMHeHUN OK 01 OK 02
HeOpraHUuYeCcKHUx COeJMHeHUN HroroBas KOHTpo/ibHasi padora Nel K 1.2
Hmoe I cemecmpa: MakcumasbHasi yueOHast Harpy3ka (BCero) 30
Obsi3aTenibHas ayAMTOPHas yueOHasi Harpy3ka (Bcero) 25
IIpakTUUueCcKue 3aHATUS 12
naboparopHble 3aHATHS (PabOThI) 4
caMmocTosiTe/ibHasi paboTa 5
KOHTpOJ/IbHast paboTa 1
Pa3pen 4. CTpoeHue U CBOHCTBA OPraHNYeCKHX COe{MHeHHH 28/4
Tema 4.1 Knaccudukarys, | 4.1.1 TTonsaTre 06 opraHnuecknx BelllecTBax, WX NMPUMeHeHHe Ha Kesie3Hoi gopore. Teopus OK 01 OK 02
CTpOoeHue 51 HoMmeHK/atypa | A.M. BytniepoBa. Knaccudukaiusi opraHu4ecKrx BelecTB MK 1.2
OpraHUYeCcKUx BelecTB Co/iep)xaHue yueOHOro MaTepuasia 2
[losiBneHne W pasBUTHE OpPraHUUYECKOM XWMUM Kak HayKu. [IpesiMeT opraHMueckorl XUMHH.
MecTo ¥ 3HaueHVe OpraHMYeCKOM XMMHM B CHCTeMe eCTeCTBEHHBIX HayK. XUMHUYecKoe
CTpOeHHe KaK TMOpsi0K COefUHEHUsI aTOMOB MOJIeKyjle COIJIaCHO WX BaJIeHTHOCTH.
[IpuMeHeHre oOpraHMuYeCcKWX BellecTB Ha Jkesje3Hod gopore. IlonoxkeHuss Teopun
XMMHUUECKOr0 CTPOEHHsI OpraHudeckux coefvHeHnd A.M. ByTnepoBa. YTieposHblil ckeneT
OpraHuyYecKOu MOJIEKYJIbl 3aBUCMMOCTb CBOWCTB BeIleCTB OT XMMHUECKOTO CTPOeHUSI MOJIeKYJI.
N3omepuss 1 wus3omepnl. [loHsTe 0 @yHKUMOHanbHOM Trpyrmie. Pagukan.  [IpUHLIMITBI
K1accu(UKalMM OpraHM4yecKuX CcoeJuHeHWH. MesKayHapoZHasi HOMEHK/aTypa U TPUHLMIIbI
HOMEHKJ/IaTypbl OPraHUUeCKUX COeMHEHHH.
CamocrosTenbHas pabora o0yuarmuxcsa Ne6 1
[Toxbop, aHamu3 u mipeobpa3oBaHue yueOHOW WHGopMaluu. [ToAroTOBKa COOOIeHHN Ha
TeMbl TI0 BbIbOpy: JKusHb u pgearensHocTh A. Kekynme. JKusHb M flesiTeNbHOCTb .
bepuennyca. 2Kusne v gesarensHocTb @. Besisiepa.
Tema 4.2 CgoiictBa opraHuueckux | 4.2.1 AjKaHbl: COCTaB, CTPOEHHE, TOMOJIOTUYEeCKUH PSif,. OK 01 OK 02
CoeTMHEeHUM K 1.2
Copep)xaHue yueOHOro Mmarepuaa 2

[TpenenbHBIE yT/IeBOJOPOAb! (aMKaHbl U IMK/IOaNKaHbl). OCOO0eHHOCTH KIacCU(PUKALUK U
HOMEHK/IAaTyphl, W30Mepusi, (U3UUecKre CBOWCTBA, XUMHUECKHE CBOMCTBA, CIIOCOOBI
nosyueHusi. ['opeHre MeTaHa KakK OJWH W3 OCHOBHBIX KCTOUHHMKOB TeIlJla B
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TIPOMBIILJIEHHOCTU U ObITY. CBOWCTBA MPUPOJHBIX YI/I€BO/IOPO/IOB, HaXOXKeHHe B TPUPO/Je

Y IpUMeHeHYe ajIKaHOB.

4.2.2 IIpaktuueckoe 3aHaTHe Neo7 PellleHMe SKCIEPUMEHTA/NBHBIX 3a7ay TI0 Teme:

"CpaBHuTe/IbHas XapakTepuCTUKa MeTaHa U 3TaHa"

Copep:xaHue yueOHOro MmaTepuasa

XKuznkue yrieBogopojbl (0eH3MHBI, KEPOCHHBI, COJSIPOBBIE Macja, Ma3yT) - B KauecTBe OK 01 OK 02

rOprHOYero B JBUraTe/six BHYTPEHHero CropaHus IOABUXHOIO COCTaBa »Keje3HOLO0POXKHOI0 IK 1.2

TpaHcropTa. TBepzble yriaeBoAopofbl (rapaduHbl) — KOMIOHEHThI >XUAKUX CMa3ok,

WCTOJIb3yeMbIX [IJii  CMa3Ku TPYIIMXCS y37I0B  TeIJIOBO3HBIX [IBUTaTe/iel, 0CeBbIX

MO/ILLIUITHUKOB BarOHOB 3/1EKTPOBO30B, TEIJIOBO30B. ['a/loreHnpon3BojHble YIieBOAOPO/b! -

B KauecTBe XJ1a/lareHTa B pe)pryKepaToOpHbIX BaroHax.

4.2.3 Ankenbl, ankagueHbl. CocTaB M 0COOEHHOCTH CTPOEHUS OK 01 OK 02
K 1.2

Copep)xaHue yueOHOro MaTepuaa

HenpeznenbHble (a/iKeHbl, aqKWHBI U ankagueHbl). OcobeHHOCTH KiaccuUKaluu u

HOMEHK/IaTypbl, W30Mepusi, (U3NUecKre CBOWCTBA, XUMHUYECKHe CBOMCTBA, CIIOCOOBI

nosyyeHus. ['opeHue aleTwsieHa KakK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJlaMeHU [/Is

CBapKd U pe3kd MeTa/ioB. IIpakTMueckoe ImpUMeHeHUe ankeHOB U ajKaJiieHOB B

JKee3sHOJOPO’KHOM X0351CTBe

CamocrosTenbHasA pabora o0yuyarommxcs Ne7

ITonbop, aHa/M3 ¥ npeobpa3oBaHue yuebHOM WH(OPMaITUH.

4.2.4 IlpakTuyeckoe 3aHsATHe Ne8 PellleHre »>SKClepvMeHTa/lbHbIX 3a/auy [0 TeMe:

"[TonyueHure 3TU/IEHA U M3y4YeHUe ero CBOMCTB"

CopepkaHue yueOHOro MaTepuasia OK 01 OK 02

[IpumeHeHrsT TIOMMMEDPOB Ha TIPEANPUATUSX JKeJIe3HOJOPOXKHOTO  TPaHCIopTa i IK 1.2

3/IeKTPOU30JIILMY, PYKaBOB TOPMO3HOM CHUCTeMbl I10€3[]0B, TIPUBOJHBIX peMHeM,

500HUTOBBIX COCYZOB aKKyMyJIITODOB, JieTaled W  3alUTHBIX TIOKPBITUH  Ha

JKeJIe3HOJ0POKHOM TpPaHCIIopTe

4.2.5 IlpakTnueckoe 3aHaTHe Nc9 PellleHuWe 53KCllepUMEHTa/bHBIX 3a4ad IO TeMe:

"AueTtusieH 1 ero romosnoru” (AJIKUHbI) OK 01 OK 02

CopepxaHue yueOHOro MaTepuasa I[IK 1.2

[IpyuMeHeHre MoMMepPbl Ha OCHOBE TIPOU3BOAHBIX aTKMHOB B KaueCTBe W30/ISIL{UX 3allUTHBIX
000/104ueK KabesTbHBIX U3/Ie/IUH 1 TIPOBO/IOB, BHYTPEHHEN OT/IeIKH MacCa)KUPCKUX BarOHOB M




2

BAlr'OHOB 3JIEKTPOIIOE310B. HpI/IMEHEHI/Ie dlleTWU/IeHd XM ero roMoJioroB Ha IMpeAripuATHAX
JKeJIe3HOOPOXXKHOI'0 TPAHCIIOPTa.

4.2.6 Apensl. CocTas, CTpoeHue, ITolyuyeHue

OK 01 OK 02
K 1.2

Copep)xanue yue0HOro MaTepHasa

OcobeHHOCTH KMacCM(PUKAlMM W HOMEHK/IATypbl, W30Mepusi, (U3Nueckre CBOWCTBA,
XUMUUeCKHe CBOWCTBA, Criocobbl mosmydeHus. [IpumeHeHHe apeHOB M UX T'OMOJIOTOB Ha
NIpeJIIpUATHUAX ~ JKEeJe3HOJOPOJKHOTO  TpaHCIopTa.  TOKCHYHOCTb  apoMaTU4yecKuX
YI71eBOAOPOAOB. fA10XUMHUKATBHI.

4.2.7 IlpakTtnuyeckoe 3aHATHe Nel( PereHue 53KCllepvMeHTa/bHBIX 3aJady [0 TeMe:
"CpaBHUTe/IbHAsA XapaKTepUCTHUKA CIIMPTOB"
Co/iep)xaHue yue0HOro MaTepuasia

OpHoaTOMHBIE CIUPTBI — KAaK OCHOBA JIAKOKPACOYHBIX MAaTepHaoB HaXOJALUX CBOe
NIpUMEHeHre B JKeJIe3HOJOPOXXKHOM XO35IMCTBe (Kpacka [isi MOKPBITUSI NMacCaXXUPCKUX M
IPY30BbIX BaroHOB; I1aCTU(MKATOPbI, IIpUMeHsieMble B CBeTO-, TepMO-, MOPO30-,
B/IarOCTOMKUX [leTalAX MOABW)XHOIO COCTaBa U T.[.). lIprMeHeHue STWIEHIVIMKONS U
IJIMLlepMHa B KauecTBe aHTU(PU30B B pajuaTtopax CUCTeM OXJIaKZAeHHUs JABUraTeseu
BHYTPEHHETO CropaHusi; THUJpaBIWYECKUX, TOPMO3HBIX M 3aKa/JOUHBIX >KUAKOCTEH B
MOJBWXHOM  COCTaBe  JKeJIe3HOLOPOXKHOro  TpaHcropra. IIpakTuueckoe  3HaueHue
apoMaTUYeCKUX CIIUPTOB U WX MPOU3BOJHBIX B KeIe3HOJOPOXKHOM XO3SMCTBe. Y C/I0BUS
IepeBO3KU CIIMPTOB 110 JKesle3HoM Aopore. [IpakTryeckoe 3HaueHUe MHOIOaTOMHBIX CITUPTOB
B JKeJIe3HO/JOPOKHOM X03sKcTBe. IlepeBo3Ka apoMaTH4eCKUX CIUPTOB 10 JKeJIe3HOU Jopore,
MapKHUpOBKa IPYy30B.

OK 01 OK 02
I[IK 1.2

4.2.8 Anvperusbl. KapboHoBbie KucnoThl. CoCTaB, CTPOeHHe, KilacCU(pUKaLs

OK 01 OK 02
I[IK 1.2

Copep:xanue yueOHOro MaTepuasa

OcobeHHOCTH KMacCU(UKALMM W HOMEHK/IATypbl, H30Mepusi, (HU3NUecKkre CBOWCTBA,
XUMUYeCKUe CBOMCTBA, CTIOCOOBI rosiyueHust. Mbljia KakK COJIM BBICIIMX KapOOHOBBIX KUCJIOT,
ux Moromiee neiictere. CrioyKHbIe 3UPHI KaK MPOU3BOJHbIE KADOOHOBBIX KMC/IOT.

CamocrosTesibHas padora o0yuarommxcsa Ne8

[Tog6op, aHanu3 u mpeobpa3oBaHue yueOHOW WH(oOpMaiuu. [ToAroToBKa COOOIEHWH Ha
TeMy 1O BbIOOpY: MypaBbHMHasi KUC/IOTa B TPUPOJeE, HayKe W MPOW3BOACTBe. McTopus
yKcyca. IIpakThueckoe 3HaueHHWe albJervJ0B W MX TPOM3BOAHBLIX B JKEJe3HOAOPOKHOM
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xo3siicTBe. IlepeBo3ka asnb/IeTWIOB 110 JKeJe3HOM Jopore, MapKHUPOBKa TPY30B.
[TpakTHyeckoe 3HaueHWe KapOOHOBBIX KHUC/IOT W WX TIPOM3BOJHBIX B >KeIe3HOZOPOXXHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCJIOT TIO JKeJIe3HOM Jopore, MapKHUpPOBKa T'PY30B.
[TpakTHUeckoe 3HaUeHUe KUPOB M UX TIPOM3BO/HbIX B yKee3HOJOPO’KHOM X035HCTBe.

4.2.9 JTabopaTopHoe 3aHsaTHE (padoTa) Ne3 "CBolicTBa a/lbJeTH/[0B U KApOOHOBBIX KUC/IOT"
Copep)xaHue yue0HOro Mmarepuana

MypaBbUHBbIM  albAerTHJ KAk  KOMIIOHEHT  0akeJUTOBOTO  JiakKa,  SIBJISIOIIAMCS
AQHTUKOPPO3WOHHBIM TIOKPBITHEM [IjIsi BaroHOB. TEeKCTO/MUT KaK OCHOBA [IjIsl WU3TOTOBJIEHUS
3yOuaThiX KOJIEC, BK/IQJbIIed TIOAIIMITHUKOB, a Takke KakK 3JIeKTPOU30JISTOP.
ACOOTEKCTONMUT KaK KOMITOHEHT /ISl U3TOTOBJIEHHST TPYILUXCS [IeTajled TUCKOB CLIeTITIEHUsST U
TOPMO3HBIX KOJIOZIOK Ha JKeJIe3HOJOPOXKHOM TpaHcropTe. IIpyiMeHeHHe aljeToHa B
JKEeJIe3HO/IOPO’KHOM X03s1icTBe [TprMeHeHue 111aBesieBOi KUC/IOTHI [jisi OUMCTKU METaJJIOB OT
P)KaBUMHBI U HaKWMK, B TOM UKC/Ie U B KOT/JaX JIOKOMOTHBOB. IlepeBo3kKa U MapKHUPOBKa
a/IbeTU0B M KapOOHOBBIX KMCJIOT T10 KeJie3HOU Jjopore

OK 01 OK 02
OK 04
I[IK 1.2

4.2.10 IlpakTtuueckoe 3aHaTHe Nell PemieHue 3KCreprMeHTa/lbHBIX 3a/au IO TeMe:
"Cnox#Hble 3¢upsbl. 2Kupsl. [Toustue o CMC"

CopepxaHue yueOHOro MaTepuasa

ByTunanerar Kak KOMIIOHEHT HeHTadTajIeBhIX 3Majied, MCIOJIb3yEeMBbBIX
Ons OKpPacCKH IIaCCaxXXUPCKUX BaroHOB u JIOKOMOTUBOB;
9JIEKTPOU3OJIALIMOHHEIX JIaKOB, IIPUMEHSIEMBIX IIPU PEMOHTE TATOBBIX
oBurartesied. JKupbl Kak TMPOAYKT MUTAHWS U XUMHUECKOe ChIpbe. 3aMeHa >KUPOB B
TeXHMKE HENUIIeBLIM  ChiphbeM. MEIJIA BBICIIMX JKHPHBIX KHCJIOT Kak
3aryCTUTENIM B IJIaCTUYECKUX CMa3KaX, NPUMEHSEeMBIX B PA3TUYHBIX
MeXaHHu3MaX OJId CMa3KHU IIOOIIHUITHUKOB, 3}76‘-18_TI:>IX KOJieC, BHUHTOBEIX H
LeNHEBIX Ilepefad, MIapHUPHBIX COeOUHEHUU U Op. CUHTeTHUeCKUe MOIOIIMe
cpezctBa (CMC): 0CTOMHCTBA U HEJJOCTaTKHU.

OK 01 OK 02
K 1.2

4.2.11 AMuHBL. AHWINH

OK 01 OK 02
IMK'1.2

Copep)xaHue yueOHOro Mmarepuaa
OcobeHHocTH Kmaccu(UKAlMM W HOMEHKJIATypbl, u30Mepus, (u3nueckre CBOMCTBaA,
XUMUYECKHe CBOMCTBA, CITIOCOOBI MOJTyUeHHUs.

CamocTosTesibHasi pabora odyuarormmxcs Ne9
ITop6op, aHanu3 u npeobpasoBaHue yuyeOHOW uHpopmaipu. [ToaroToBka coobiieHnd Ha
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TeMy TI0 BbiObOpy: JKusHb u gesrtensHocTh H.H. 3uHMHA. AHWIMHOBBIE KDPaCHUTENH.
[TpakTHueckoe 3HaueHVWe aMMHOB M WX IPOU3BOJHBIX B JKeJIe3HOZOPOXKHOM XO3SIHCTBe.
[TepeBo3Ka aMMHOB I10 KeJe3HOW [opore, MapKMpOBKa IPYy30B.
4.2.12 Jla6opatopHoe 3ansTHe (pa6ora) Ned "AMUHOKHMCIOTBHL bBesiku. Pacrio3HaBaHMe 2
BOJIOKOH"
Copep)xaHue yue0HOro Mmarepuana
KarpoH — Kak KOMIIOHEHT BHYTPeHHel OT/le/IK1 MOJBW)KHOTO cocTaBa. [IpumeHeHMe Kiies Ha OK 01 OK 02
OCHOBe MO/IMaMK/ja B BarOHOCTPOEHUH [/1s1 CK/IeMBaHUs. MUopa-noporiacT — Kak OCHOBa OK 04
JJIs1  TeTJIOU30JISILMKA  W30TePMUUECKUX, TaCCa)KUPCKUX M pe(pryKepaTOpHbIX BaroHOB. MK 1.2
TexHUUeCKUI BOWIOK KaK TPOK/IA/IOUHBIA Marepuan B OyKcaxX TIpU PeMOHTe BaroHOB M
JIOKOMOTHBOB. 3HaueHWe AMWHOKAIlPOHOBOW W aMWHOSHAHTOBOW KHUCJIOT [Jii OOBEKTOB
)KeJie3sHOZIOPOXKHOTO ~ TpaHCropTa. buocuHTe3 0OenkoB. XWMHYeCKHMe BOJIOKHA U HX
TIPUMEHEHYe Ha ’KeJle3HOJOPO’KHOM TpaHCIIopTe.
Tema 4.3 Vpentudukanys | 4.3.1 J/IadbopaTopHoe 3aHsaTHe (padora) Ne5 "CBoiicTBa yrieBozioB" 2 OK 01 OK 02
OpraHuYeCcKux BelLleCTB, ux | Cojep)xaHue yueGHOro MaTepuasia OK 04
3HaueHWe W NpuMeHeHHe B ObITOBOH | [IpMeHeHMe MpecCOBaHHOM ApeBeCHHbI il BKIAZbIILIEH TOALIMITHUKOB, BTYJIOK, OMOPHBIX K 1.2
Y TPOM3BO/CTBEHHOU JesiITe/IbHOCTU | TUIUT, W3rOTOBJIEHHsI IIeCTepeH MOJBWKHOIO COCTaBa >KeIe3HOJOPOXKHOrO TPaHCIOpPTa.
yesioBeKa Yr1eBoZIbl U UX POJIb B XKUBOU NpUpoze. Pa3BUTHe caxapHOW NPOMBILIZIEHHOCTH B Poccuu.
4.3.2 Pomp xumuu B ob0ecrieueHWH 9SKOJIOTHUECKOW, HSHEpPreTMYecKOM W TIMIIeBOM OK 01 OK 02
Ge3omacHoOCTH MK 1.2
CopepkaHue yueOHOro MaTepuasa 2
Posib  opraHWYeckoil XWMHUM B pellleHWd TIpobjeM 3SHepreThyeckoil 0e30MacHOCTH, B
pPasBUTUM MeJULMHBI, CO3JaHUM HOBBIX MaTepuasioB, HOBBIX MCTOUYHHWKOB SHEpPruuv
(asbTEpHAaTHMBHBIE WCTOUHMKU 3Hepruu). OnacHOCTb BO3/J€HCTBUSI Ha KHMBble OpraHU3Mbl
OpPraHUYeCKHX BeLeCTB OTAeNbHbIX K/IacCoB (yI/eBOAOPOAbI, CIUPThI, (eHOIbl,
XJIOpOpraHuyeckye TIPOM3BO/HbIE, anbJerubl W [Jp.), CMbICA TlOKasartess IpeJenbHO
JOTTyCTUMOM KOHI[eHTpalui. YeJI0BEK B MUPE BEILIEeCTB U MaTepuasioB. XUMUSA U
300POBEE 9E€JIOBEKA
Pa3gen 5. KuHeTnuecKue ¥ TepMOXMMHUYECKHE 3aKOHOMEPHOCTH NMPOTeKAHUA XUMHUYECKHUX PeaKIui 2/0
Tema 5.1 Ckopocts xumuueckux | 5.1.1 IIpakTnueckoe 3aHsTHe Nel2 PelleHue >5KCrepyUMeHTa/lbHBIX 3ajau II0 TeMme: 2 OK 01 OK 02
peakiui. XMMHAYeCKOe paBHOBeCHe "CKOpOCTb XMMMUECKUX peaklini. XMMHu4ecKoe paBHOBecHe" I[IK 1.2

Copep)xaHHe yueOHOro MaTepuasa




1 2 3 4
BydepHbie pacTBOpBI B TEXHOJIOTMUECKUX TpoLieccax (Mpy 3/1eKTPOXMMUUEeCKOM HaHeCeHWUH
3aLLMTHBIX MOKPLITHM, B IPOM3BO/CTBE KPAaCUTeJIei)
Pa3pen 6. PacTtBopsbl 2/0
Tema 6.1 [ToHsATHE O pacTBOpax 6.1.1 IIpakTuyeckoe 3aHaTHe Nel3 PelieHue >Kcriep¥MeHTalbHBIX 3a/auy [0 TeMe: 2
"PacTBOPBI, UCIIOJTb3yeMble B OBITOBOM 1 TIPOU3BO/ICTBEHHOM JieSITe/TbHOCTH YesioBeKa" OK 01 OK 02
Copep)xaHue yueOHOro MaTepuaa K 1.2
[TepeBo3Ka pa3/lWUHBIX J>KUAKOCTeM M0 >Kene3HoW Jopore. PacTBOpBI, HCIO/b3yeMble B )
OBITOBOM, TIPOM3BO/ICTBEHHOW /[IesITE/IbHOCTH uesioBeKa. PacTBOpLI, TIpUMeHsieMble B
)Kene3HOZI0OPOXKHOM X035IMCTBe
Pazgen 7. Xumusi B ObITY M IPOM3BOACTBEHHOM /IeATE/ILHOCTH Ye/I0BeKa 4/2
Tema 7.1 Xumums B Obity u | 7.1.1 HoBeiiine A0CTYKeHUs] XUMUYECKOW HAYKH ¥ XUMUYECKOU TEXHOIOTHH OK 01 OK 02
TPOM3BO/ICTBEHHOW  JIeSITeJIbHOCTH OK 07
yejioBeKa I[IK 1.2
Cojiep>xaHue yuye0HOro MaTepuasia 2
Hogelilve [oCTIWKeHHSI XMMMUECKOM HayKW M XUMWYECKOW TexXHOIOTMM. Pomb XxvmMuu B
obecrieueHNY JKOTIOTMYECKOM, SHEPreTUUeckOd W TMIIeBON 0e30MacHOCTH, Pa3BUTHU
MeJULIMHbL. [IpaBusia rMoucka ¥ aHaim3a XUMHAUeCKOW MHGOPMAaLMU U3 pa3/IMuHbIX UCTOYHUKOB
(HayuHast 1 yueOHO-Hay4Hasi IMTepaTypa, Cpe/ICTBa MaCCOBOM MHGpOPMaILHH, ceTh VIHTepHeT)
CamocrosTenbHas pabora odyuarommxcs Nel0 2
[Mouick u aHanm3 UHGOPMALMKM 0 MPUMEHeHNH XMMHUUeCKUX BelLeCTB U TeXHOJIOTHH C yUeTOM
Oyay1eit podecCOHaTLHOM JesTe/TbHOCTH 10 TEMaM: BaKHEHIIIe CTPOUTeTbHbIE MaTepHasbl,
KOHCTPYKLJMOHHbIE MaTepHasbl, KpPaCKH, CTeK/0, KepaMHKa, MaTepuasbl [JJjsl 371€KTPOHUKH,
TIpYMeHsIeMbIe B JKeJIe3HOJOPO’KHOM XO3SIMCTBe
7.1.2 TIpoMe)xyTouHasi arrecTanys 1o gucuuivmHe. lnddepeHLpoBaHHbIN 3aueT 2 OK 01 OK 02
OK 07
MK 1.2
Hmoe II cemecmpa: MakcuManbHast yuebHasi Harpy3ska (Bcero) 42
OObs3arenbHast ayauTopHasi yueOHasi Harpys3ka (BCero) 36
MpaKTHUYeCKHUe 3aHATHS 14

nabopatopHble 3aHATHS (PabOTHI)
camocTosiTe/ibHast paboTa
b depeHIIMPOBaHHbBIN 3aueT

N[ D
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Hroroe: MakcumanbHast yueOHasi Harpy3ka (Bcero) 72
OObs3arenbHas ayauTopHasi yueOHasi Harpys3ka (BCero) 61
IIpaKTUUYeCcKue 3aHsATUS 26

nabopaTopHble 3aHATHS (PabOThI) 10

camocTosiTe/IbHasi paboTta 11

KOHTpOJIbHast paboTa 1

Hmoeosas ammecmayus 8 ¢popme nuddepeHIIIPOBaHHOTO 3aUeTa




3. YCJIOBUSI PEAJIU3AIIUU IIPOT'PAMMbBI OBIIIEOBPA30BATE/TLHON
JUCIIAIIVINHBI
3.1 TpeboBaHUsI K MUHUMA/IbHOMY MaTepHa/IbHO-TeXHHYECKOMY 00ecrieyeH1Io

YueOHbIH MpeMeT peau3yeTcs: B yueOHOM KabuHeTe: JTabopaTopysi XMMUU ¥ OHOJIOTHH
Ob6opydosaHue yuebH020 KabuHema:

1. TTocagouHble MeCTa 110 KOJIMYECTBY 00yJaromuxcs.

2. Pabouee MecCTO mpero/iaBarerisl.

3. MeTtoauyeckue maTepuyaibl [0 JUCLIUIIIMHE

4.Becbl aHanuTudeckue (1 mr.).

5. XumMunueckas rnocypa.

6. Mogenu KpucTaiyinyecKnx pewéTok. (3 1)

7.COopHBIi TpubOp A/ 11o/TydeHusi ra3os (1 miT.).

8.Habop Ne3 BC «Illeoum».

9. Habopb! peakTHBOB 10 OpraHUYeCKON XUMUM.

10. Habop nHAMKaTOPOB.

11. HabGop miakaToB 110 HEOPraHUYEeCKOM ¥ OPraHUUYeCKON XUMUMU.

TexHuueckue cpedcmea ooyueHus:

-TB

- BU/IeOMarHuTo)oH

- KOMITBIOTep

Ayouogu3yasnbHble cpedcmea obyueHus:
1. DVD Opranuueckass xumusi. Yacte 2. [IpypojHble UCTOYHUKMU YTraeBOAOPOJOB. CIMPThI U
¢eHobI 13 ONbITOB, 36 MUHYT.
2. . DVD Oprannueckass xumusi. Yacte 3. Anbaerugsl U KapOOHOBBIE KUC/IOTBL CII0XKHBIE
3¢upsl. JKupel. 20 onbIToB, 40 MUHYT.
3. DVD Oprannueckas xumusi. YacTs 4. YrieBogbl. 11 OnbITOB, 27 MUHYT.
4. DVD Oprannueckas xumus. Hacts 5. AsoTcozepikalye opraHuyeckue Belectsa. besku.
CuHHTeTHUeCKUe BBICOKOMOJIeKY IspHble BeljecTBa. 20 OnbITOB, 28 MUHYT.

5. B/® «llIKo/bHBI XMMUUeCKUN SKCIiepuMeHT» 150 MUHYT.

3.2. UndopmanoHHOe o0ecrnieueHHe peaM3al{iy MPOrpPpaMMbI



IlepeueHbp peKoMeHJyeMbIX Yy4eOHbIX H3/JaHUH, /[ONOHHUTE/THHON JIUTePaTyphl
HHTepHeT-pecypcoB, 0a3bl AaHHBIX Oub/MoTeuHOro hoHAA:

3.2.1.0CcHOBHbIE UCTOYHHUKH:
1. AuduHorenoBa M.B. Xumusi: yueOHMK W TIPaKTHKYM [JIsi CpeHETO TPO(deCcCHOHaTbHOTO
obpaszopanus / 1.B. AHduHoreHoBa, A.B. babkos, B.A. IlTonkoB.- 2-e W3/., UCMpP. W [IOI. —
Mocksa: U3natensctBo FOpaiiT, 2022. — 291 c.

3.2.2./lo110/IHUTE/IbHbIE HCTOYHHKH:
1.T'ycea, E.B. Xumus ans CIIO.: yue6.-metos. nmocobue / M.P. 3uranmmna, [1.11. KynvikoBa;

Kaszan. Hau. uccnen. texnos. yH-T; E.B. I'yceBa .— Kasaub : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL: https://e.lanbook.com/book/196096
(mara obparrenus: 14.03.2025) / - Pexkum fiocTyma: Jijisi aBTOPU3. ITOIb30BaTeJIeH.

2.YepaukoBa H.FO. Xumusi B [JOCTYImHOM M3/0)KeHUH: yueOHoe mocobue ansi crio / H.FO.
YepHuUKOBa.- 2-e u3f., crep.- CaHkr-IletepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - TekcT: 53/1eKTpOHHBIA // JlaHb: 9/1eKTPOHO-OMO/MMOTeuHass cucrema. - URL:
https://e.Janbook.com/book/195532 (mara obpamenusi: 14.03.2025) / - Pexxum pgoctyma: Ajis
aBTOPM3. T10/Ib30BaTeJIeH.

3.2.3 IHTepHeT — pecypchl:

1. HayuHo-TiOmy/ISIpHBINM TPOEKT «DJieMeHThbl 00/b110M HayKu « ((r3vKa, XUMUs, MaTeMaTHKa,
aCTPOHOMHUSI, HayKa O >KM3HH, Hayka o 3emsie). HoBOCTU Hayku, KHWUTM, Hay4HO-TIOMYJ/ISIPHbIE

CTaTby, JIeKLWY, SHLUKIONeAnn. https://postnauka.ru/themes/chemistry - sieKiMu Mo XUMUM Ha

caiite TTocTHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxuim focTyrma: CBOOOHBIMH.

2. CaliT HayuyHO-TIOMY/ISIPHOTO >KypHaja «XWMUS U 3u3Hb». https:// gotourl.ru/4785 Pexxum
JIOCTyTIa: CBOOOIHBIM.

3. CaliT 0 XuUMHUU: K/IacCUUYeCKhe YyueOHUKH, CIPABOYHWKH, SHIMK/IONEJUH, TTOUCK
OpraHUYeCKHWX M HeOpraHUueCKWX peakiivii, CoCTaB/eHUe ypaBHEHMWM peakiuil. https:// www.
xumuk.ru/ PexxuM focTyTia: CBOOOHBIMH.

4. Tlnatdopma Zoom /sl POBeJieHuUsI OHalH-3aHATUN U BUe0-KOH(epeHIUM. [D1eKTpOHHbIN

pecypc]. Pexxum poctyna: https://zoom.us/.

5. OnektpoHHas wWH(MOpPMaIMOHHO-00pa3oBaTe/bHast cpeja Ha 1wiatgopme  Moodle.

[DnekTponHsbIli pecypc]. Pexxum poctyna: https://moodle.ospu.su/

3.3 IIporpamma o0ecreueHa He00XOJUMBIM KOMILUIEKTOM JIUIIEH3UOHHOIO
MPOrpaMMHOI0 o0ecrneyeHUs


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

4 KOHTPOJIb 1 OOEHKA PE3YJ/IbTATOB OCBOEHUSA ANCLHIAIIVINHBI

KoHTpo/ib ¥ oOIleHKa pe3y/bTaTOB OCBOeHHs1 001eo0pa3oBaTenibHON  JUCLUTTHEI

«XUMUSA»  PacKpbIBAHOTCA

yepe3  UCLMILJIMHApHbIE

pe3y/bTarhl,

HaripaB/IEeHHbIE Ha

(opMrpoBaHre 00X KOMITeTEHL[| 110 pa3ziesiaM ¥ TeMaM CO/ZiepKaHusi yueOHOro MaTepuaria.
[TpomesxyTouHas arTectanus B popme AuddepeHLIMPOBaHHOIO 3a4eTa.

O6mue komnerennuu (OK),
JIMYHOCTHBIE pe3yabTarsl (JIP)

Pa3zpgen/Tema

Tun oneHOYHBIX
MepOnpUSTHHI

OK.01

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;

- 3aJjauM Ha COCTaBJ/IeHHe
XUMHUUECKUX (hOopMYT;

- 3aZlaHusl Ha HWCI0J/Ib30BaHUS
XUMHUUECKOW CUMBOJIUKA U
Ha3BaHWII COeJUHEHHWH II0
HOMeEHK/IaType
MeXX/1yHapOJHOT 0 coro3a
TeopeTUUeCKOW U TIPUK/IaZHOU
XUMUM WU TPUBUAbHBIX
Ha3BaHUM [jI1  COCTaBJIeHHs
XUMUUeCKUX hopMyII;

- 3acaymvBaHUe COOOIIeHU
Y OLIeHKA UX MOAT0TOBKY;

- Pe3ynbraT  BbINOMHEHUs
BHeay/IUTOPHBIX
CaMOCTOSITe/TbHBIX paboT;

- Pe3ynbTaT  BBINOIHEHUS
TIPaKTHUeCKOU paboTh;
-IIpakTHKO-OpreHTUPOBaHHbIE
3a/laHus;

- Tlogbop,
nipeoOpa3oBaHue
vHdopMaIu

aHamM3 U
yueOHOMH

OK.02

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

- 3aciymiBaHWe COOOIeHU
Y OL|eHKa UX MO/T0TOBKHY;

- 3a/jaHus Ha MCI0/Ib30BaHUs
XUMUYECKOW CHUMBOJIMKA U
Ha3BaHUM COeJVHEHWM TI0
HOMeEHK/IaType
MeXXYHapOZHOTr0 Ccoro3a
TeopeTUUeCKOW U TIPUK/IaZHOU
XUMUA U TPUBHUAJIBHBIX
Ha3BaHUM [jId  COCTaBJIeHUs
XUMUUeCKUX hopMyi;

- Pe3ynbraT  BbINOMHEHUs
BHeay/JMTOPHBIX
CaMOCTOSITe/TbHBIX PaboT

- Pe3ynbraT  BbINOIHEHUS
MIpaKTHYeCcKoi paboThl;




-TIpakTHKO-OpHUeHTHPOBaHHbIE
3a/JaHUs;

- Tlogbop, aHAMM3 W
nipeoOpa3oBaHue yueOHOM
vHdopMaluu

OK.04

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIM 0npoC

- 3aciymiiBaHWe CoOOOIeHu
Y OL|eHKa UX MO/rOTOBKHY;

- 3a/laHUs Ha WCIIO/Ib30BaHUs
XUMUUECKOW CUMBOJIMKA U
Ha3BaHWII COeJUHEHWH II0
HOMeEHK/IaType
MEXKTYHapOZHOTO Ccoro3a
TeopeTUUeCKOW U TIPUK/IaZHOU
XUMUA U TPUBHAJBHBIX
Ha3BaHUM [jid  COCTaBJIeHUs
XUMUUeCKUX hopMyI;

- Pe3ynbraT  BbINOMHEHUs
BHEAYJUTOPHBIX
CaMOCTOSITe/TbHBIX paboT

- Pe3ynbraT  BBITIOSTHEHUS
TIPaKTHUeCKOi paboTh;

- Pe3ynbraT  BBITIOSTHEHUS
nabopaTopHO# paboThI;
-TIpakTHKO-OpHUeHTUPOBaHHbIE
3a[jaHus;

- Tlogbop, aHaMM3 W
nipeoOpa3oBaHue yueOHOMH
vHdopMalu

OK.07

P7: Tema 7.1

-ITIpaKkTHKO-OpHEeHTUPOBaHHbIE
3a/laHus;

- Tlombop, aHamu3 U
nipeobpa3oBaHe yueOHOM
vH(popMaLuy;

IIK 1.2

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

- 3aciymiBaHue  COOOITeHU
Y OIIeHKa X I0/ITOTOBKHY;
-IIpaKTMKO-OPHEHTHUPOBaHHbIE
3a/laHus;

- Tlombop, aHamu3 U
npeobpasoBaHue yuebOHOMH
vHbopMaLy;

5 IIEPEYEHD UCIIOJ/IB3YEMBIX METO/JOB OBYYEHUSA

5.1 TIlaccuBHBbIe: OIpocC, PpernpoAYKTHBHbBIE YIIDAXKHEHHA TI0 3dKpPeIlVIEHHIO U OTpa6OTKe

M3y4eHHOr0 MaTepuasa

5.2 AKTHBHble W WHTEepaKTHBHBbIE: 3BpUCTUYeCKHe Oecefibl, [UCKYCCHUH, KpPYIJbIA CTOJI,

Ipe3eHTaliyda, BUKTOPHWHA, KBECT.




	Технические средства обучения:
	Аудиовизуальные средства обучения:
	1. DVD Органическая химия. Часть 2. Природные источники углеводородов. Спирты и фенолы 13 опытов, 36 минут.

