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1 IIACIIOPT PABOYEH ITPOI'PAMMBI YUEBHOH JJUCIIUTI/IMHBI
oy ] 12. XUMUA

1.1 O6sacTh npuMeHeHHs padoyeil MPOrpaMMbI
Pabouass mporpaMMa yueOHOM [AWUCHMIUIMHBI SIBJSETCS UYaCTbIO TIPOTPAMMBI  CpPeIHETO

(mosiHOTO) OOIIero obpa3oBanus mo crenuanbHocTH CITO 23.02.06 TexHuueckasl 3KCILTyaTalyst
TO/IBUYKHOTO COCTaBa >KeJIe3HbIX J0pOor (HarpaB/eHre TIO0rOTOBKH: BaroHbI)

[Ipu peamu3anuu paboueil MpOrpaMMbl MOTYT MCTIOb30BaThCSl pa3/iMuHble 0Opa3oBaTebHbIe
TeXHOJIOTHH, B TOM UKCJIe AUCTaHLIMOHHbIe 0Opa3oBaTe/ibHbIe TEXHOJIOTHH, 3/IEKTPOHHOE 00ydeHue.

Pabouast mporpamMma yueOHO#M JUCLUITMHBI MOXKeT OBITh MCIO/Ib30BaHa B MPO¢eCcCHOHaTBHOM
MO/ITOTOBKe, TIePeroJrOTOBKe U TIOBBIIEHWM KBanvpuKaiuu pabounx mo mpodeccusm: 16275
OCMOTpPUIMK-PEMOHTHUK BaroHoB; 15859 Omepartop 1o 00OC/IyKMBAaHWIO W PEMOHTY BaroHOB WU
KOHTelHepoB; 16269 OcMmoTpiuk BaroHos; 17334 ITpoBo/JHHK MacCa’)KUPCKOT0 BaroHa.

1.2 Mecto yueOHo#M qucIUIUIHHBI B cTpyKType OITOII-TITICC3:

Ob61ieobpa3oBare/ibHasi  JUCLMIUIMHA —~— «XWMUSI» ~ W3ydaeTcsi Ha  0a30BOM  ypoBHe B
obrrieobpa3oBaTesibHOM — IMK/Ie  y4eOHOro TijlaHa OCHOBHOM —TpodecCHOHanbHON — 0Opa3oBaTebHOM
MporpaMMbl YKPYITHEeHHBIX TPYII creLanbHocTel / mpodeccuid: 23.00.00

Tpym0eMKOCTb AUCLIMTUTMHBI « XUMUs» Ha 6a30BOM YPOBHE COCTaB/IsieT 72 yaca, M3 KOTOphIX 64 yaca —

6a3oBbIii Mozy/b (6 pa3zmenoB) U 8 yacoB — MpPUKIaAHOW MoAy/b (1 pa3zen), BK/IHOUAKOIIUNA TPAKTUKO-
OpPHEHTUPOBaHHOE COJZlep>KaHe KOHKPETHOM NpogeCcCy UK CreLaJbHOCTH.
[pyknagHOM MoOAyIb BK/IFOUaeT OavH pazden. Pasmen 7 «Xumusi B ObITY W TIPOM3BO/CTBEHHOU
JledTe/IlbHOCTH 4eJioBeKa» peanu3yeTcss g crieqanbHocTd 23.02.06 TexHuueckass SKCrutyaTausi
MO/IBMDKHOTO COCTaBa >KeJie3HbIX JI0OPOT Ha Marepuasie, CBS3aHHOTO C SKOJIOTMUECKOM 0e30MacHOCTBIO U
OLIEHKOM TIOC/IeACTBUY  OBITOBOM M TIDOM3BOJICTBEHHOM —JIeSITE/IbHOCTH, T0  OTpacyisiM  Oyzyiieit
npodeCCHOHATLHOM IeSITeTBHOCTH 00y JarOIIIXCSI.

1.3 IInanupyemble pe3y/IbTaTbl 0CBOEHUs y4eOHOW AMCLIMIIIUHBI:
1.3.1 Lenb yueGHOM JUCIUTUIAHBI:

@®opMHUpOBaHME Y CTYZEHTOB IPe/CTaB/lIeHHsI O XMMHUECKOM COCTaB/SOLeld eCTeCTBeHHOHAayUHOM
KapTMHbl MMpa KaK OCHOBbI TPUHATHS PpelleHWM B J>KU3HEHHbIX M TMPOM3BOJCTBEHHBIX CUTYaLsX,
OTBETCTBEHHOI'0 TI0BeieHus1 B IPUPO/HON Cpefie.

3agauu JUCHTUTAHBI:

1) cdopmupoBaTh MOHUMaHWE 3aKOHOMEPHOCTe! TIPOTeKaH!sT XUMHUECKUX TIPOLIeCCOB U SIBJIEHUH
B OKpY)Kalollel cpefie, LIeJIOCTHOM Hay4yHOM KapTWHbI MHpa, B3aMMOCBSI3M W B3aUMO3aBUCUMOCTH
eCTeCTBeHHbIX HaykK;

2) pasBUTb YMEHHs COCTAB/IATh (POPMYJIbl HEOPraHUUECKUX U OPTaHUUECKUX BEILECTB, YPaBHEHUSI
XUMHYECKUX PeakLH, O0BSICHSITh UX CMBIC/T, THTEPIIPETUPOBATh Pe3y/IbTaThl XMMHUUeCKUX 3KCIIePUMEHTOB,

3) chopmMUpOBaTh  HaBBIKA [POBEZIEHHS] TIPOCTEUIINX XWMHUUECKUX SKCIIepUMeHTaTbHbIX
WccaeoBaHUN € cobmofieHreM TipaBu/l Oe3oracHOro obpalijeHusi ¢ BellleCTBaMM M J1abOpaTOpPHBIM
o0opy/ioBaHUEM;

4) pa3BUTb YMEHUSI WCIO/b30BaTh HMHGOPMAIMI0O XUMHUUECKOTO XapakTepa W3 Pa3/IuuHbIX
HCTOYHVKOB;

5) cdhopmupoBaTh yMeHHsI TIPOTHO3WPOBATh TIOC/IEACTBUSI CBOEM AeSTebHOCTU W XUMHUYECKHX
TMPUPO/IHBIX, OBITOBBIX U IPOM3BOZCTBEHHBIX ITPOLIECCOB;

6) cdopmHpoBaTh TIOHMMaHKe 3HAYMMOCTH AOCTH)KEHHUH XMMHUUeCKOW HayKd M TeXHOJOTWM s
Pa3BUTHSI COLIMATbHOM U TIPOM3BO/ICTBEHHOU Cep.



1.3.2 B pe3ynbTare ocBOeHHs yueOHOMN JUCLIMTUIMHBI 00yUaroIuiics 10/DKeH

yMeTb:

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

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

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

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

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

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

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

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

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

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

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

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

3HaTh:

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

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

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

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



1.3.3 Tnanupyemblie pe3yabTaThl OCBOEHUST Y4eOHOTO MpeaMeTa:

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

O6mue IInaHupyeMble pe3y/ibTaThl 00yUeHHs
KOMIIeTeHI[UH OO6mue’ JMucuuIMHapHbie’
0K 01. B yacTH Tpy10BOro BOCIIUTAHUA: - B/1aJIeTh CUCTEMOM
Bbibupath ciocobbl | - TOTOBHOCTb K TPYAY, OCO3HaHMWe | XMMWYeCKUX 3HaHWUW, KOoTopasi
pellieHUs 3aiau LIEHHOCTH MacTepCTBa, Tpyo/tobue; BK/IFOUaeT: OCHOBOIOJIararoiye

ripodecCMOHa/ILHOM
JiesiTeTIbHOCTU
TIPUMEeHUTEeTbHO

K Pa3/IM4YHbIM
KOHTeKCTaM

- TOTOBHOCTh K AaKTHUBHOU AedaTe/JIbHOCTH

TeXHOJIOTUUECKOU u COIaJIbHOM
HaTpaBJ/IEHHOCTH, CIT0COOHOCTH
MHUI[UUPOBATh, T/IAHUPOBATh U
CaMOCTOSITE/IbHO BBITIOJTHATD TaKyI0
J1eATe/TbHOCTD;

- WHTepeC K pa3IuuHbiM  cdepam
ripodeccroHa/IbHOM

J1eATe/TbHOCTH,

OB/laieHHe YHHBEPCAIbHBIMH Y4eOHBIMH
M03HABATe/ILHBIMH /IeHiCTBUSAMH:

a) 0a3oBbIe JIOTHYECKHE JeHCTBHA:

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

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

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

- BbISIBJIITH 3aKOHOMEPHOCTU U TTPOTHBOPEUHSI
B PaCCMaTpPUBAEMbIX SIBJIEHHUSIX;

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

0) 0a3oBbIe HCC/IeJ0BATE/THCKHE AeHCTBHUS:

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

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

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

HOBBIX YCJIOBUAX

TIOHATHSL (XMMUUECKUN 37IeMeHT,

aToM, S/IeKTPOHHass 000J/I0uKa
aToma, S-, p-, d-3JIEKTPOHHBIE
opbuTamm aTOMOB, HOH,
MOJIEKY/1a, BaJ/IEHTHOCTD,

3/IeKTPOOTPULIATETHHOCTD,
CTeTeHb OKUC/IEHUs], XUMHUeCKast
CBsI3b, MOJIb, MOJISIDHasi Macca,
MOJIIpHBIA  00BeM,  yTJIepO/IHbIHA
CKeJsieT, yHKLMOHAIbHasK TPyIIIa,
paivKasi, W30MepHs, H30Mephbl,
TOMOJIOTUYECKUH Psifi, TOMOJIOTH,
YIJIeBOJOPO/IbI, KUC/IOPOA- U
a30TCoZiepyKalliie  COeAVHEeHUs],
OUoJIOTUeCKH aKTHBHBIE
BelllecTBa  (YI/IeBOZbL, KUPBI,
0enkw), MOHOMEp, TIOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKY/ISIPHbIE
CcoelHEHUs, KpHUCTa//TnyecKas
pellieTka, THUIBl  XUMHYECKHX
peakLyi (oKMC/IMTETBHO-
BOCCTaHOBUTEJ/IbHBIE, 9K30- U
SHJI0TePMHUUECKHe, peakiu
WOoHHOTO  oOMeHa),  pacTBOp,
3JIEKTPOJIUTBI,  He3JIeKTPOJIUTHI,
3JIeKTPOJIUTHYeCKast
JICCOLIALIMS,
BOCCTAHOBUTEJTb,
XUMHYECKOU
XUMHUECKOe

OKUCJIATEJIb,
CKOpOCTb
peakLuy,

paBHOBeCHe),

TeOpUM W  3aKOHBI  (Teopusi

XUMHUYECKOro CTPOEeHUs

opraHuyeckux Belects A.M.

Bytneposa, Teopus

3/1eKTPOJIMTUYECKOU

JUCCOLMALIMY,  TepUOAMYEeCKUN

3akoH [I.MI. MeneneeBa, 3aKOH

COXpaHeHusl Macchl),

3aKOHOMEPHOCTH,

CUMBOJIMUECKUM  SI3BIK  XWMUH,

(akTonOrMuecke - CBeJieHUsl O

1

OTr/1arosibHOM opme, hopmupyemblie 001e06pa3oBaTebHON JUCLIMTIMHON
2 vciuruiiHapHele (peJMeTHBIe) Pe3y/IbTaThl YKa3bIBAOTCSA B COOTBETCTBUM C MX TIOJHLIM repeuneM Bo ®T'OC COO (B
nocsiefiHel pepakiu ot 12.08.2022)

YKa3bIBatOTCS TMUHOCTHBIE U MeTaripeAiMeTHble pe3ysbTaThl 13 ®I'OC COO (B nocseaHeit pegakuyu ot 12.08.2022) B




- YMeTb MepeHOCHTh 3HaHUSI B TI03HABATE/TbHYHO
" TMPaKTUYECKYHO obmactu
JKU3HEJesTeTbHOCTH;

- yMeTh WHTeTPHpOBaTh 3HAHUS W3 Pa3HbIX
rpeMeTHBIX 00/acTel;

- BbIIBUTaTh ~ HOBbIe  WjeW,  TIpe/ylarath
OpUTMHa/TbHBIE TIOAXOAbI U PEIeHHST;

- CrIoCOOHOCTb WX WCTIO/Ib30BaHUsI B
TI03HABATe/IbHOM U COLMA/IBHOM IPAKTHKe

CBOICTBax, COCTaBe, MOJTyYeHUH U
Ge3omacHomM WCII0/Tb30BaHUA
BOKHEMIIIMX HeOpraHUueCKux u
OpraHUYeCKUX BEIeCTB B OBITY
Y TIPaKTUYeCKOW [esiTeTbHOCTU
YesIoBeKa;

- YMeTh BBISIBJIITH XapaKTepHbIe
TIpH3HAKK U B3alMOCBSI3b
V3yUYEeHHbIX MOHATH, IPUMEHSTh
COOTBETCTBYIOLLIME TTOHSTHS TIPU
OTMCaHUU CTPOEHUS U CBOUCTB
HEOpraHUUeCKUX U OpraHuuecKux
BellleCTB W UX TIpeBpallleHU;
BBISIB/IATh B3aMMOCBSI3b
XUMHYECKUX 3HaHUMN C
TIOHSITUSIMU U TIPeJCTaB/IeHUsSIMU
JPYyrMX  eCcTeCTBeHHOHAyUHbIX
Tipe/IMeTOB;

- yMeTb
HavMeHOBaHUsI
COeIMHEHUM  MEeXIyHapOJHOrO
Coro3a TeOPeTUUeCKOU 51
TIPYK/IaIHOU XUMUU u
TpUBUA/IbHBIE Ha3BaHUs
BaKHEMIIIMX BeleCcTB (3TUJIEH,
alleTWiIeH, IJIMLEepuH, (QeHor,
(hopmanbaerus, yKCyCHast
KWCJIOTa, TJIMLUH, yrapHbId ras,
YTJIEKUCITbIN ras, aMMUaK,
raiieHasl W3BeCTb, HerallleHast
U3BeCTb, TIMTheBasg Cofla U
JPYTUX), COCTaB/sATb (POPMYJIbI
HEOpraHMUeCKUX U OpraHn4ecKux
BeILIeCTB, ypaBHEHUS] XUMUYeCKMX
peakiuif, OOBSCHITL WX CMBICT,

HCII0/1b30BaTh
XUMHNUYeCKHUX

TIO/ITBEP>K/1aTh XapaKTepHbie
XUMUUeCcKre CBOMCTBa BeIeCTB
COOTBETCTBYIOLLUMU
9KCIIepUMeHTaMHd U 3alliCIMHU
ypaBHeHUM XUMHUUECKUX
peakLuu;

- yMeTb yCTaHaB/IMBaThb
TIPUHA/|/IEXXHOCTh W3yUeHHbIX
HEOpraHu4ecKux u
OpraHu4ecKrx BEIIeCTB K
ornpefle/ieHHbIM ~ KjlacCaM |
rpymram COe/IMHEeHUH,
XapaKTepu3oBaTh WX COCTaB U
BaKHeHIIIe CBOWCTBA;
onpezessiTh BU/IBI
XUMHUYECKUX CBsizei
(koBaneHTHas, VIOHHaf,
MeTa/yinyeckasi,  BOJJOpO/iHast),

THUIIbl KPUCTA/IJIMYECKUX PELIETOK




BeILleCTB; K/1acCU(ULIMPOBATh
XUMHUYecKHue

peakLuy;

- copMUpOBaTh TIpPeJCTaBIeHuSs:
0 XWMHYECKOW COCTaBJIsOLLeN
eCTeCTBeHHOHayYHOW KapTHHbI

MHDPa, PO/ XMMHU B MMO3HAHWN

sIBJIEHUI TIPUPO/IB, B
(opMHUpOBaHUM MBIILJIEHUsS U
KYJIbTYPbl JTMYHOCTH, ee

(byHKI[MOHA/TbHOW T'PaMOTHOCTH,

HEOOXOMUMON I pelIeHust
MPaKTUUYECKUX 3ajau u
9KOJIOTUUeCKHd  0OOCHOBAHHOI'O

OTHOILIEHUSI K CBOEMY 3[J0POBBIO
Y IPUPOZIHOM Cpefie;
- YMeTb TPOBOJWTH PacueThl IO

XUMAYECKUM  opMyiaM U
ypaBHEHUSIM XUMHUECKUX
peakuuid C  KCMHO/b30BaHUEM
¢usnyecknx BeJTMUNH,
XapaKTepusyIOLUX  BellecTBa C
KOJINUEeCTBEHHOM CTOPOHBL
MacChbl, obbeMa
(HOpMasbHBIe YC/IOBUSI) Ta30B,
KOJIM4YecTBa BeII|eCTBa;
WCTI0/Ib30BaTh CUCTeMHbIe
XUMHYecKre 3HaHUSA JJist
TIPUHSITUS pelLieHni B
KOHKDEeTHbIX JKU3HEHHBIX
CUTYaLUsIX, CBSI3aHHBIX C

BelleCTBAMHU U UX ITPUMEHEHHWEM.

OK 02.
Ncnosib3oBath
COBpeMeHHbIe
cpeAcTBa TIOWCKa,
aHasm3a U
VHTeprpeTaLyuu
vH(popMaLn U
vH(bOpMaLiOHHbIe
TeXHOJIOTHUU JJist
BBITIOJIHEHUST  3a7iau
ripoecCMOHa/IbLHOM
[esITe/TIbHOCTHU.

B o6s1acTH LIEHHOCTH HayYHOT'0 MI0O3HAHMS:

- C(hopMHMPOBAHHOCTb MMPOBO33pEHMS],
COOTBETCTBYIOILLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKW M 0OIIleCTBEHHOW MPaKTHKHY,
OCHOBaHHOI'O Ha Jyasore KyJbTyp,
CrIoCcOOCTBYIOLLEr0 OCO3HAHWIO CBOEr0 MecTa B
MOJIMKY/IbTYPHOM MUDE;

- COBEpLLEHCTBOBAHHE SI3bIKOBOM u
yndTaTebCKOM  KYy/lbTypbl  Kak  CpefiCcTBa
B3aMO/IEHCTBUSI MEXY JIFOJbMU U MO3HAHUS
MUDa;

- OCO3HaHWe LIEeHHOCTH Hay4HOU [esITeIbHOCTH,

TOTOBHOCTb  OCYLECTB/IATbH TPOEKTHYIO U
UCCIIe/I0BATe/IbCKYHO JlesATe/IbHOCTb
VHJMBU/YaJIbHO U B TPYTIIIE;

OB/ajieHle YHHBEPCATLHBIMH y4eOHBIMH
M03HABATE/TLHBIMH /IeNICTBUAMU:

B) pabota ¢ undopmanueii:

- BJIQJIeTh HAaBbIKAMH TIO/TyYeHUs] UH(POpMAaLn
U3  HCTOYHUKOB pa3HbIX  THIIOB,
CaMOCTOSITe/TbHO OCYILIECTBJ/ISITh TTOWCK, aHa/Iu3,
CHCTEMAaTH3aLIHI0 u VHTEPIIPeTALIHI0

- yMeTb  TIJIaHUPOBAaTh U
BBITIO/THSTh XUMUYeCKUM
9KCTIepUMEHT (TipeBpaiiieHUs
OpPraHMYecKMX  BeleCcTB  TpU

HarpeBaHWM, TOJIyueHHe STHjIeHa
U U3yueHWe ero  CBOICTB,
KayeCTBeHHble  peakiud  Ha
anberuipl, Kpaxmasi, YKCYCHYIO
KUCJIOTY; JieHaTypaiysi OenkoB
MpyU  HarpeBaHUM,  LIBETHbIE
peakiyi  0GeNKOB;  TIPOBOJUTH
peakilid  HMOHHOTO  0OMeHa,
onpefiesiiTb  CpeAly  BOJHBIX
pacTBOpOB, KayeCTBEeHHbIe
peaKiyy Ha Cy/bgar-, KapOoHat-
W XJIOpU[-aHUOHBI, Ha KaTWOH
aMMOHUS; perLiarb
SKCIepUMeHTalbHble 3a7laud 10
TeMam "Mertanibl" 5
"HemeTtasibl'") B COOTBETCTBUM C
NpaBUIaMH TeXHUKHU
6e3omacHOCTH 1py obpallieH!H ¢




uHpopMarym Pa3IMYHbBIX
(dhopM Tipe/iCTaBIeHYS;

- CO37]aBaTh TEKCThl B Pa3/MuUHBIX (popmarax C
y4eToM Ha3HaueHusi MHGOPMAlMK U 1Ie/IeBOM
ay/IMTOPHHY, BbIOMpas ONTUMa/bHYIO (hopMy
TIpe/ICTaB/IeHus] U BU3yaJlu3aliuy;

- OLIEHMBATh JIOCTOBEPHOCTD, IETUTUMHOCTh
MH(MOpMalY, ee COOTBETCTBHE TIIPAaBOBBbIM U
MOPaJIbHO-3TUYEeCKUM HOpMaM;

- WCMOJb30BaTh CPe/ICTBA MH(OPMAIMOHHBIX U
KOMMYHHKAL[UOHHBIX TEXHOJIOTHUM B pelleHUH
KOTHUTHBHBIX, KOMMYHHWKAaTUBHBIX W
OpraHM3al[MOHHBIX 337lay C COOJIOIeHUEM

BU/IOB u

TpebOoBaHH 5PrOHOMUKH, TeXHUKU
0e30I1acHOCTH, TATHEHBI,
pecypcocbepexxkeHus, IIPaBOBBIX "

3TUYECKUX HOPM, HOPM WH(OpPMAaIMOHHON
0e30MacHOCTY;

- BJIaZleTh HaBbIKAMU PACriO3HABaHWSI U 3allATHI
nHbOopMalY, UHHOPMAIMOHHON 0e30rMacHOCTH
JTMYHOCTHU

BellleCTBAaMM U J1IaDOpPAaTOPHBIM

oOOpyZioBaHHeM;  TIPe/CTaB/ISTh
pe3y/ibTaThbl XUMHAYECKOTr0
JKCIiepuMeHTa B (opMe 3armcu
ypaBHEHHW!  COOTBETCTBYIOLIWX
peakyuii u“  QopMyIMpOBaTh
BBIBOABI Ha  OCHOBE  3THUX
pe3y/bTaToB;

- yMeTb aHa/IM3UPOBATh
XUMHUYECKYH0 rH(popMaruro,
TIO/TyYaeMyto u3 Pa3HbIX

HCTOYHUKOB (CpeJCTB MacCCOBOU
vHpopMalY, ceTb VIHTepHeT U
fipyrue);

- B/IaZleTb OCHOBHBIMH MeTOJaMU
Hay4yHOTrO TO3HAHUS BeILIeCTB U
XUMHUECKHX SIB/JIEHUH
(HabmomeHve, V3MepeHue,
9KCTIepUMEHT, MO/Ie/TMPOBaHNe);

- yMeThb TIPOBOJUTH pacyeThbl 10

XUMAYeCKUM  dopMyiaM U
yPaBHEHUsIM XUMHUECKIX
peakuuidi C  KCMHO/b30BaHUEM
bur3nueckux BeJIMUMH,
XapaKTepu3yHOLX BelecTBa C
KOJINUeCTBEHHOM CTOPOHBL:
Maccel, oObeMa (HOpMasbHbIe
yC/IOBUSI) Tras30B, KOJMUECTBa
BellleCTBa; WCTI0/Tb30BaTh

CHCTeMHbIe XHMMHWUeCKHe 3HdHUA

JUIsl  TIDUHSITUS ~ pellleHud B
KOHKDETHBIX JKU3HEHHBIX
CUTYyaLsX, CBSI3aHHBIX C

BelleCTBaMHX Y UX MTPUMEHEHHEM

OK 04.
SddekTuBHO
B3aMMO/IeliCTBOBATh
U paboTtaTh
KOJIIEKTHBE
KOMaH/ie.

B
u

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

- OBJIa/ieHHe HaBbIKaMH1 yueOHO-
HCC/Ie/IoBaTeIbCKOM, TTPOEKTHOM U COLIMa/IbHOM
JIesITe/TbHOCTH,

Os/ajieHue YHHMBepPCa/TbHbIMH

KOMMYHUKATUBHBIMH JIeICTBUSIMM:

0) coBMecTHasi /1eITe/TbHOCTb:

- TIOHMMaThb W UCII0JIb30BaTh MPEeUMYIIeCcTBa
KOMaH/THOM Y WH/IUBU/ya/TbHOU paboTh;

- TpUHUMATh L|eJI1 COBMECTHOU JIeITeNIbHOCTH,
OpraHM30BbIBaTh M KOOPAMHUPOBATh JEHCTBUSI
Mo ee [JIOCTI)KEHUIO: COCTaB/sTb IUIaH
JleiCTBUM, pacrnpefiefiiTb PO C  Y4eToM
MHEHUM YUYaCTHUKOB OOCY)KaTh pe3y/IbTaThl
COBMECTHOM paboThi;

- KOOPJMHUPOBATb W BBINOMHATL paboTy B
YCIOBUSIX ~ peajibHOTO,  BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/IeHCTBYS;

- OCYILECTB/ISITh TO3UTHBHOE CTpAaTeruueckoe

- yMeTb  IUIaHMpPOBaTb |
BBITIO/THSTh XUMHYECKUIN
9KCTIepUMEHT (TipeBpaiLieHUst
OpraHMYeCcKUX  BeleCTB  MpHU
HarpeBaHWH, TOJyueHUe 3TH/IeHa
W  U3y4YeHUWEe ero  CBOWCTB,
KaueCTBeHHble  peakluid  Ha

albJeruIbl, Kpaxmas, YKCYCHYHO
KUCJIOTY; JeHaTypaiusi OenkoB
rpu HarpeBaHWH, LIBeTHbIE
peakiju  0Ge/IKOB;  TIPOBOJUTH
peakilid  WOHHOTO  OOMeHa,
ornpeiensTb  CpeAy  BOJHBIX
pacTBOPOB, KaueCTBEHHbIE
peaki[ui Ha CynbaT-, KapboHaT-
U XJIODUJ-aHUOHBI, Ha KaTHUOH
aMMOHUSI; peliaThb
JKCMepUMeHTa/IbHbIe 33Jaud T10
TeMam "Metannsb!" U




TOBeJIeHWe B pa3IMUHbIX  CUTYalUsIX,
TIPOSIB/ISITE TBOPUECTBO M BOOOpa)keHUe, ObITh
VHMILIMATUBHBIM

OBnajieHne YHHMBEPCA/TbHBIMH
Pery/ISITUBHBIMM IeHCTBUSIMHU:

) NPUHATHE Ce0s1 U APYTHX JIIO/IeH:

- PUHUMATb MOTHMBBI W apryMeHThI [PYTHX
mojen TpH aHa/m3e pe3y/IbTaToB
JIeATeTbHOCTH;

- MPY3HaBaTh CBOE TPaBO M TIpaBO JPYTHX
JIIO/IeH Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTH TMOHMMAaTh MHpP C
TIO3ULIMH JIPYTOT0 UeI0BeKa;

"HemeTasuibl'") B COOTBETCTBUU C
TIpaBUIaMU TeXHUKU
Ge3omacHOCTH TIpH OOpaIleHu! C
BellleCTBAaMM U JIabOpaToOpHBIM

000py/iIoBaHHEM;  TIPe/ICTaB/ISAThH
pe3yJbTaThl XAMHUECKOTO
3KCIriepuMeHTa B (opMe 3amvcH
yDaBHEHHII ~ COOTBETCTBYIOIHX
peakiuii u“  (opMyIMpOBaTh
BBIBOZIBI HAa  OCHOBE  9TUX
pe3yJibTaToB

OK 07. B 00/1aCTH 3K0/I0rHU€CKOro BOCIIMTAHUA: - chopmMHpOBaTh TpeJCTaB/eHus:
CopelicTBOBaTh - c(pOpMHPOBAHHOCTH 9KOJIOTUYECKOW | 0 XMMHUYeCKOM COCTaBJISIIOLeN
COXpaHeHHI0 KYJIbTYDPbI, TIOHUMaHWe BJUSHUS COLMA/IbHO- | eCTeCTBeHHOHAYYHOU KapTUHbI
OKpY)Karomieil cpefbl, | SKOHOMUYECKUX TPOLIECCOB Ha  COCTOSIHWE | MHPA, POJIM XUMUHU B TIO3HAHUU
pecypcocbepesxeHnro | PUPOJIHOM ¥ COLMAbHON CpPefibl, 0CO3HAHMe SIBJIEHUN TIPUPOJBI, B
, TIDUMEHATbL 3HaHUSA r7100a/ILHOTO XdpdkKTepa 9KOJIOrn4YeCKunx Cl)OpMI/IpOBaHI/II/I MBILIVIEHUS U
06 Wu3MeHeHuy | Tpooem; KYJIbTYPbI JIMYHOCTH, ee
K/IMMaTa, TPUHLMIBI | - TVIAHWPOBAHKE U OCYLIeCTB/IeHHe JeNCTBYM B | (DYHKIIMOHATBHOM T'PaMOTHOCTH,
GepeIBOro OprZKa}omeﬁ cpefie Ha OCHOBe 3HaHWs Lieiell | HeoOXOAUMOW AT pelIeHust
IIPOM3BOJCTBA, YCTOWUUMBOTO PasBUTHSL UE/IOBEUECTBA; | NPAKTHYECKHX 3a/jaun
5 EKTHBHO AKTUBHOE HerpusiTHe [eHCTBUH, MPUHOCALIMX | SKOJIOTHYeCKH 000CHOBAHHOTO
nelicTBoBaTH B | BPeZ OKpy»Karollen cpefe; OTHOLLIEHUs K CBOEMY 3JOpOBbIO
Upe3BbIUANHDIX - yMeHUe TPOrHO3MPOBaTh | U IIPUPOJHOU Cpeje;
CHTYaLHSIX. HeO/1arornpusTHbIE 9KOJIOTUUECKHe | - yMeTb COOJIIO[aTh IpaBU/Ia
TOC/IeICTBUS NpeIIPUHUMAEMBIX | SKOJIOTHUECKH 1{esieco00pa3HOro
JleliCTBUM, MpeJoTBPalllaTh UX; TIoBe/leHUsT B ObITY U TPYAOBOM
- paciuvpeHue OIbITa JIeSITe/IbHOCTH | [1eITe/IbHOCTH B LesIsIX
5KO0JIOTMYeCKOi HallpaB/IeHHOCTH; COXpaHeHHs1 CBOero 370pOBbSl U
- OBJIaJleHUe HaBbIKaMU yueOHO- | OKpyKarolijeii ITPHPOJHON Cpe/ibl;
UCC/IeJ0BaTe/IbCKOM, TIPOEKTHOM U COLIMA/IbHON | yUuTHIBATH OIMaCHOCTb
AeATEJIbHOCTH; BO3/IEHCTBUS Ha JKUBBIE
OpraHu3Mbl Orpe/ie/IeHHbIX
BelLIeCTB, TIOHUMast CMBICJT
TIOKa3aTesst TipeZie/TbHOM
JOTTyCTUMOM KOHIIeHTpal[u1
I1K1.3 - yMeHWe OMpefeNiATb KOHCTPYKTUBHBIE | - COPMUPOBaTh Mpe/CTaBlIeHUs:
Ob6ecrnieunBaTh 0COOEHHOCTU Y3/I0B U JeTajled TOJBM)KHOTO | O CBOMCTBAX MeTaJUIOB, CI/laBax,
0e30I1acHOCTh COCTaBa; BUJAX  KOppo3ud,  00JyacTu
JIBIDKEHUS - TIOHMMaHue  CUCTeMbl  TEeXHWYEeCKOro | MpUMeHeHUsl HeMeTa/lTM4eCKUX 1
TIOJJBIDKHOTO COCTaBa | OOCTY)KUBAaHUSI W PEMOHTA  TOJBWDKHOTO | KOMITO3ULIMOHHBIX ~MaTepHasioB,
cocTaBa BUJAX W CBOWCTBax TOIIMBA,

CMa30YHbIX u 3aIUTHBIX
MaTepuanax, CBOMCTBAxX
HeopraHuuecKux u
OpraHUuYecKux COeJUHEeHUH,

MapKHUPOBKe U TepeBO3Ke TPY30B
TI0 JKeJIe3HOH Jjopore.

B pe3synbTaTe 0CBOeHHUsl MpPOrpamMMbl yueOHOro TpegMeTa peaqu3yeTcsi IporpaMMa BOCIIHUTAHUS,
Harpas/ieHHasl Ha (POPMUPOBaHME CJIeAYIOLUX TUUHOCTHBIX pe3ynbTaToB (JIP):




JIP 2 TIposiBAStOLMY aKTUBHYIO TPaKJAHCKYHO MO3ULIMI0, J€MOHCTPUPYIOLIUM TTPUBEPKEHHOCTh
MPUHLIMIIAM YeCTHOCTH, MOPSIJ0YHOCTH, OTKPBITOCTH, SKOHOMMUECKW aKTHMBHBIM M Y4yaCTBYIOLIMK B
CTy[leHUECKOM U TeppUTOPHUATbHOM CaMOYTIPaB/ieHWH, B TOM UHC/e Ha YCIOBHSX [0OpPOBOJ/IBUECTBA,
TIPO/IYKTUBHO B3aMMO/IEMCTBYIOIIMI U yUaCTBYIOIIHIA B leTeTbHOCTH 0011[eCTBeHHbIX OpraHU3al|Ui.

JIP 4 TIposiBnstOIMKA U JEMOHCTPUPYIOLIUKM yBa)KEHHE K JTIIO/SIM TPy/ia, OCO3HAIOLMI L[eHHOCTh
cobctBenHoro Tpyga. Crpemsimuiics K  (OPMHDOBAaHHIO B CETeBOW Cpefie  JMYHOCTHO U
npodeCCHOHATBLHOTO KOHCTPYKTUBHOTO «L[U(POBOTO Ciefiax».

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, MHOTOKY/IbTYPDHOM 00I1leCTBe.

JIP 23 TlonyueHure 00y4arOIUMUCS BO3MOXXHOCTH CAaMOPACKPBITHSI U CaMOpeain3aliysi TMUYHOCTH.

JIP 30 OcymiecTB/sIfOLUMNA TIOMCK W WCIO/Ib30BaHWe WH(OpPMaIuM, HeoOXOoAUMON JJis
3¢ (deKTUBHOTO BBITIOJTHEHUSI pa3/IMUHBIX 33/ja4, TTPo(deCcCHOHATLHOTO U TMUHOCTHOTO Pa3BUTHSI.



2 CTPYKTYPA 11 COJAEPKAHUE YYEBHOM AU CITUITL/INHBI

2.1 O0beM yueOHOM AMCIUIIIMHBI M BUABI Y4e0HOH padoThI

Bup yue6Hoi1 padoThI

O01BéM B yacax

O0BéM 00pa3oBaTe/IbHONM MPOrpaMMbl YUeOHOM JUCIMITTHHBI 108
B TOM UHCJIE:
OcHoOBHOe coiep)XKaHue 72
B TOM 4YHMCIIe:
JIeKI[UH, YPOKU 34
caMoCTosITe/IbHast paboTa 36
[paKTUYeCKue 3aHATUS 28
nabopaTopHbIe 3aHATHUS 10
IIpodeccuoHaibHO-0pHEHTHPOBAHHOE CO/lep)KaHHe
B T.U..
TeopeTHyeckoe obOyueHHe 34
MIpaKTUUeCKHe 3aHSATHS 78
nabopaTopHbIe 3aHATHUS 10
KOHTPOJ/IbHbIE Pa0O0ThI 2
B coomgemcmeuu c yuebHbIM njaaHom no umozam I cemecmpa ammecmayus
npoeodumcsi 8 hopme KOHMpPO/AbLHOU pabomni.
I[IpomexyTouHas arrecranus (B popme quddepeHIIMPOBaHHOTO 3aueTa) 2




2.2 TemaTHUYeCKUH IUIaH U CO/iepP)KaHue YUeOHO! AMCIUTTHHBI

1

4

HavmMmeHoBaHue pa3je/ioB U TeM

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

Oo0nem
4yacoB

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

Pa3pen 1. TeopeTrnyecKkue 0CHOBbI XUMHUH

8/4

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

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

OK 01 OK 02
JIP 16,23,30

CopepkaHue yueOHOro MaTepuasia

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

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

CamocrosTeibHasA pabora odyuarommxcsa Nel

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

1.1. 2 IIpakTuyeckoe 3aHaATHe Nel PellleHuWe NPaKTUKO-OPUEHTUPOBAHHBIX PACYETHbBIX
3agau 10 Teme: "OCHOBHble KOJIMUECTBEHHbIe 3aKOHbl K pacyeTbl I10 ypaBHEHUSIM

OK 01 OK 02
[1K1.3




2

XUMHUYECKUX peakui"

IIpodunvHbie U npodeccHoOHATBHO 3HAUUMBbIe 3IEMEHThI COJep)KaHHUsi: XUMHUUeCcKue
sIBJIeHWsT B OCHOBe TEeXHOJIOTUYeCKUX Orepaliii Ha TMpeATrpUATHSX KeJIe3HOJ0POKHOTO
TpaHcrnopTa (HarlaBKa IMPY PEMOHTHBIX paboTaX, HAaHeCeHUe JIAKOKPACOUHBIX MOKPBITHH).

JIP 2,4,16,23,30

CamocrosTesibHasi pabora odyuarormmxcs No2

[Toxbop, aHam3 u ipeobpa3oBaHue yuebHOro Marepuasna. [ToaroroBka coobIreHui Ha TeMbI
no BeIOOpY: VcTopusi pa3BUTHS XMMHWYeCKOW Hayku B Poccum; Benvkue xumuku Poccum;
JKussb U festensHOCTh [1.U1. MeHzieneesa.

1.1.3 IIpakTnueckoe 3aHATHe No2 PellleHHe TIPaKTUKO-OPUEHTUPOBAHHBIX PAaCYeTHBIX
3a7au no teme: [lepuosnueckas cucrema XuUMHUuYeCKUX 37eMeHTOB [I.V1. MeHgeneeBa.
CtpoeHnue aToma

IIpodunvHbie U mnpodeccHoHANBHO 3HAYMMBbIe 3j1eMeHThbl cofiep)kaHusa. OCHOBHBIE
XVUMUYeCKre 3aKOHbI, TEOPDUU W yUeHHs CrocoOCTBYIOT Oosiee TMOJIHOMY W OCO3HAHHOMY
TOHUMAaHUI0 XUMHUYEeCKUX TIpoLlecCcoB AJisi ()OpMUPOBAHUS HayYHOTO MHPOBO33DEeHHs; Kak
OCHOBBI /I KOJIMYECTBEHHBbIX pacyeTOB W pellIeHWss MHOrMe pacueTHble 3a/auu
TPaKTUYECKOr0 U TEXHOJIOTMYECKOr0 3HAUeHUSI.

OK 01 OK 02
[1K1.3
JIP 2,4,16,23,30

CamocTosTeibHasi pabora odyuarormmxcs Ne3

IToz60p, aHam3 U peobpasoBaHye yuebHOro MaTepuasa. I1ofroroBka coobirieHuid Ha TeMbI
no BeIOOpYy: PasnoakTuBHOCTE. VcCIio/ib30BaHMe paJjiOaKTHBHBIX M30TOIMOB B TEXHUYECKUX
1es1siX. PeHTreHOBCKOe M3/TyYeHHe 1 ero UCI0/Ib30BaHUe B TEXHUKE W MeIULIMHE.

1.1.4 IlpakTnueckoe 3aHsaTue Ne3d PellleHre 5KClieprMeHTa/bHBIX 3a7a4 0 Teme: Turel
XMMHUUECKUX CBsi3eld. TUIbI KPUCTA/UTMUECKHX PeIeTOK

IIpodpunbHbie U NpodecCHOHA/IBHO 3HAYMMBbIe 3/IeMEeHThI cojep)kaHusAa. KoMmruiekcHble
coefiiHeHUs, o0Opa3oBaHHble [OHOPHO-AKLIE[ITOPDHOW CBs3blO, /JIs1  TIpPeJOTBpalleHUs
oOpa3oBaHMsI HAKWTH Ha CTeHKaX KOTJIOB U B TEIJIOOOMEHHBIX TPyDax OX/maxeHus Au3enein
B TeII0BO3ax

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

CamocrosTennbHas pabora o0yuaromuxcsa Ned
[Tonbop, aHanu3 1 npeobpasoBaHye yuebHOro MaTepuania.

Paszpen 2. Xumu4yeckue peaknuu

10/5

Tema 2.1 Tumbl XUMHUECKUX
peakLuii

2.1.1 Knaccudukaiys 1 TUIbl XUMUUECKUX peakLiiii HeopraHuueckux coelIMHeHUM

OK 01 OK 02
TK1.3
JIP 4,16,23,30




1 2 4

Copepxanue yueOHOro MaTepuasa
Knaccudukanuss ¥ TUMbl XUMHUYeCKUX peakLWi C yuacTeM HeOpraHMuecKHWX BellecTB.
CocTapjieHre ypaBHEHHWH peaklUil COelMHEHUS, pa3/io’KeHHs, 3amelrieHus, obMeHa, B T.U.
peakiyii TOpeHusl, OKMC/IeHUSI-BOCCTaHOBIEHUSI.
YpaBHeHUs ~ OKUC/IeHUSI-BOCCTaHOB/eHUs.  CTerneHb — okucjaeHus.  Okucautens U
BocCTaHOBUTeNb. CocCTaB/eHWe U ypaBHUBaHUWE OKUC/IUTETbHO-BOCCTAHOBUTE/BHBIX
peakLuii MeTo/OM 3/1eKTPOHHOTO GanaHca. OKWCINUTeIbHO-BOCCTAaHOBUTE/IbHBIE Peaki[ui B
TIpUpO/ie, NPOU3BOCTBEHHBIX MPOLIeCCaX Y )KU3HeeATeTbHOCTU OPraHr3MOB.
CamocrosTesibHas pabora odyuarommxcs Ne5
Amnanm3 u peobpa3oBaHye yueOHOM WHPOPMALHH.
2.1.2 TIlpaktnueckoe 3aHsaTHe Ned PellleHMe >5KCIEPUMEHTA/IbHBIX 3aZiay MO0 TeMe:
"OKUC/IUTe/IbHO-BOCCTaHOBUTE/IbHBIEe peakLiuu'"
I[IpodpunbHbie U TpodeCCHOHA/TIBHO 3HAUMMbIe 3/IeMEHTBbI Cojep)KaHusl. 3HaueHUe OK 01 OK 02
OKUCJ/ITe/IbHO-BOCCTAHOBUTE/IbHBIX ~ peaklui B TpUpOJe U Ha  IpeJIIpUATHUAX I1K1.3
)Kene3HOZopPOXKHOW oTpaciu. OKUC/IUTe/IbHO — BOCCTAaHOBUTE/IbHbBIE MPOLeCChl KaK OCHOBA JIP 4,16,23,30
TIPOLIECCOB KOPPO3UM METAJ//IOB, PA0OTHl XUMUYECKUX UCTOUHMKOB TOKA U aKKyMYJISITOPOB,
CropaHusi TOTJIMBA B [AU3€ISIX TEMN/I0BO30B U T.J.
CamocrosTenbHasA pabora o0yuarmuxcs Ne6
ITonbop, aHa/M3 ¥ peobpa3oBaHue yuebHOM WH(OPMAaITUH.

Tema 2.2 J1eKTpo/IMTHYeCKas 2.2.1 PacTBopeHuUe Kak (PH3UKO-XUMHUUECKHH MpoLecc. OK 01 OK 04

JUCCOIMAIMA ¥ HOHHBIN 00MeH I1IK1.3

JIP 4,16,23,30

CopepxaHue yueOHOro MaTepuasa

Teopus 3/1eKTPOMUTUUECKOU Auccolaltyy. IOHbI. DeKTPOJIUThI, He3/IeKTPOIuThL. Peakijuu
MOHHOI'O O6M€Ha. CocTaB/eHue peaKL[I/Iﬁ HMOHHOTI'O 06MEH{:1 myTeM COCTABJ/IEHUA UX ITOJ/ITHBIX U
COKpdllleHHbIX MOHHBIX ypaBHEHHﬁ. Kuci0THO-OCHOBHEIE peakuu. 38,£[aHI/I$I Ha COCTaBJ/IeHue
MOHHBIX peaKuHﬁ.

[TpakTHUecKoe  WCMOMb30BaHWE  peakI[diii HWOHHOrO oOMeHa W  THApPO/M3a B
TEXHOJIOTHYECKHUX IIpolleccax XKeJIe3HOOOPOKHOT0 TPpaHCcIopTa. [ToHaTus:
rajJibBaHOCTETHUS, TallbBAHOIIJIaCTHKA, HUX MIPaKTHYeCcKoe 3HadyeHUe B
JKEeJIe3HOOOPOKHOM X031 CTBE.

CamocrosTenbHas pabora o0yuaromumxcsa Ne7
AHanu3 U mipeoOpa3oBaHue yuyeOHOM mH(opmarmu. [ToAroToBKa COOOIEHHM Ha TEMY I10




2

BeIOOpY: IlpakTHueckoe MpuMeHeHHe 3/eKTpoJin3a: paduHUpOBaHWe, Ta/bBaHOIIACTHKA,
rajibBaHOCTETHsl.

2.2.2 JlabopatopHoe 3aHsaTHe (pa6ora) Nel "lVcciiefoBaHue CBOWCTB 3J/IEKTPOJUTOB.
Omnpepenenve pH cpenbl pacTBOpoB. Teopus 371eKTPOUTUUYECKON AUCCOLAALIUN"
IIpodunbvHbie U Npo¢ecCHOHATBLHO 3HAYMMBbIEe 3/IEMeHThI CoOiep)KaHusl. AKKYMYJISITOPBI:

MPUHLMIT UX pa6OTbI, HX IIpUMEeHeHNrE B TATOBOM IMOJBM>XHOM COCTaBe.

OK 01 OK 04
I1K1.3
JIP 4,16,23,30

CamocrosTenbHas padora odyuarommxcsa Ne8
Ananu3 u peobpa3oBaHue yuebHOM HHPOPMALUH.

2.2.3 JTaGoparTopHoe 3aHaTHe (padoTa) Ne2 "Peakiu noHHoro oobmena. I'naposu3 coneid”
ITpodunbHbie U MPodecCHoHATHHO 3HAYMMBbIE 3JIEMEHThI Coiep)KaHus. [IprMeHeHre Ha
)KeJIe3HOZIOPOYKHOM TPAHCIIOPTE PeakIiuid HOHHOTO 0OMeHa ZIJisl yMArdeH|s BOZbl (CHKeHHe
KOHIIeHTpaluy noHoB Ca** u Mg”") B cucTeMax OX/IaXKeHHS TeIUIOBO3HBIX JBUraresiedl u
au3enb-mnoe3ioB. ['Mponn3 Ha MpeANpUsTUSIX JKeIe3HOA0POXKHOT'O TPAHCIIOPTA.

OK 01 OK 04
I1K1.3
JIP 4,16,23,30

CamocrosTesibHasi pabora odyuarommxcs Ne9
AwnHann3 v npeobpa3zoBaHue yueOHOM MHGMOPMAIUH.

Pa3gen 3. CTpoeHHe BeliecTBa U CBOMCTBA HEOPraHUYeCKHUX BelleCTB

14/7

Tema 3.1
HOMeHK/IaTypa u
HeopraHuuyeCcKuXx BellleCTB

Knaccudukanus,

CTpoeHUe

3.1.1 OcHOBHbIe K/1aCChl CJIOJKHBIX HEOPraHUYECKUX COeMHEeHHH.

OK 01 OK 02
[1K1.3
JIP 4,16,23,30

CopepkaHue yueOHOro MaTepuasia

[TpeameT HeopraHuueckoi xumuu. Kiaccudukaliys HeopraHuueckux BelllecTB. IIpocTbie u
coxHble BemjecTBa. OCHOBHbIE K/acChl CJOXKHBIX BelecTB (OKCHU[bI, THUAPOKCUBI,
KUC/OThI, CO/iv). B3aMMOCBSiI3b HeOpraHWUeCKWX BellecTB. ArperaTtHble COCTOSIHUS
BemlectBa. Kpucrannmueckre v amopdHble BeljecTBa. TUMbl KPUCTA/IMUECKUX peIIeToK
(aTomHasi, MoJieKy/sipHasi, MOHHasl, MeTa/uinueckas). 3aBUCUMOCTh (DU3MUeCKUX CBOMCTB
BellleCTBa OT THIA KPUCTA/VIMYeCKOW pelleTKHd. 3aBUCHMOCTb XUMHUECKON aKTUBHOCTH
BeIIeCTB OT BHJA XUMHWUECKOW CBSI3M U TUMA KPUCTA/ZIMUECKON pelieTKd. [IpuuunHbI
MHOT000paswusi BelliecTB

CamocTosTesibHasi padora odyuarommxcs Nel0
AnHanu3 v npeobpa3zoBaHKe yueOHOM HHGbOPMaIUH.

3.1.2 IIpakTHyeckoe 3aHATHe Ned> PellleHue 5KCIiepUMeHTa/IbHBIX 3a/ay 110 TeMe: YHUCThbIe
BelllecTBa U CMecu. [JucrnepcHble CUCTeMBI.
IIpo¢unbHbie U MpodeccHoHaTbHO 3HAUMMbIe 3/1eMeHThI coiep)KaHus. CTeK/0I1acTUK

OK 01 OK 02
[1K1.3
JIP 4,16,23,30
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KdK OCHOBaA /iJI1 U3IOTOBJIEHUSA AET&HEﬁ BarOHOB.

CamocrosTenibHas pabora odyuarommxcsa Nell

[Togbop, aHanu3 u rpeobpa3oBaHue yueOHOTo MaTepHasa. [1oAroToBka coobirieHrii Ha TeMy
no BbiOOpy: AMopdHBIe BelllecTBa B TpUpOJe, TexHUKe, Obity; Ilna3ma — deTBepToe
COCTOsIHUE BelllecTBa; ['pyboAucCIiepCHBbIe CUCTEMBI, X KlacCU(UKALMS U UCTIO/Ib30BaHHe B
npodeccrOHAbHOM fesATeTbHOCTH; [IpriMeHeH e CyCIieH3Ul ¥ SMYIbCHIA B CTPOUTENbCTBE.

Tema 3.2 DUUKO-XUMUUECKUE
CBOMCTBA HEOPraHUUeCKUX Bell[eCTB

3.2.1 Metannsl. [Tonoxkenue B IICXD [I.A. MeHzeneeBa, ocobeHHOCTH cTpoeHUst. Koppo3us
MeTa/iIoB. MeTo/bl 3all{iThl KOHCTPYKLIMM MOJBUKHOIO COCTaBa

OK 01 OK 02
[1K1.3
JIP 4,16,23,30

Co/iep)xaHue yue0HOro MaTepuaia

Mertannbl. O6mue ¢usnueckrie 1 XUMUYeCKre CBOWCTBA MeTasinoB. CriocoObl MOTydYeHus..
3HaueHWe MeTa/U/IOB U HeMeTa//IOB B TPUPOZe U JKU3HeAedaTeJIbHOCTM 4YesloBeKa U
oprann3MoB. Kopposusi MeTa/uioB: BHUIBI KOPPO3WH, CIIOCOOBI 3all[UThl METaioB OT
KOppO3UM

CamocTosTesibHasi padora odyuaromuxcs Nel2

[Tonbop, ananus u npeobpasoBaHve yuebHON uH@opMmarmu. [ToaroroBka coobieHuii Ha
TeMy 10 BbIOOpYy: JKene30 — Kak OCHOBHOW KOMIIOHEHT MHOTHMIX CIUIaBOB. IIpuMeHeHue
METa/I/IOB U MX CIJIaBOB B KauecTBe KOHCTPYKLIMOHHBIX MaTepuasioB Ha MpeANpHUsTUIX
)KeJIe3HOZIOPOKHOTO ~ TpaHCropTa. Koppo3uss MeTanioB, 0OCOOEHHOCTH KOPPO3MOHHBIX
TIPOLIECCOB, MPOUCXOASAIINX Ha 00BbeKTax Kee3HO0POXKHOT0 TPaHCIIOpTa.

[ToaroroBka mpe3eHTalMii Ha TeMy 1O BbiOopy: VcTopusi monydyeHHss ¥ TIPOM3BO/ICTBA
amomuHus. Posibp  MeTa/uloB B MCTOPUM  Ye/iOBeYeCKOW LMBWIM3aLmu. Vcropus
OTeYeCTBEHHOM YepHOM MeTa/utypruu. VcTopusi OTeueCTBEHHOM LIBETHOM MeTa/lIypryu.
XuMUsi MeTalZioB B Moeld Ipo(eCcCUOHANbHOW [esiTe/IbHOCTU. 3aBUCUMOCTh CKOPOCTH
KOppO3UM OT YCJIOBUM OKpy»Karouieid cpefpl. Knaccudukaiuss KOppo3uu MeTassioB I10
pa3/IMYHbIM rpu3Hakam. CriocoObl 3alUThl MeTa/IZIOB OT KOPpo3uu. [Ipor3BOCTBO UyTryHa U
CTaJIN.

3.2.2 IIpakTuueckoe 3aHATHe Ne6 PellleHHe >KcrepUMeHTalbHBIX 3aJad 110 TeMe:
"MeTtannbl"

IIpodunbHbie U podecCHOHATBHO 3HAUMMBbIE 3/IeMEeHTHI Co/iep)KaHuA. JIOKOMOTUBHOe
W BaroHHOe XO3SHCTBAa KAaK OCHOBHble T[IOTPEOWUTENIM I[BETHBIX META//IOB  Ha
)Kene3HOZIOPO>XKHOM TPaHCIIOpTe.

OK 01 OK 02
ITK1.3
JIP 4,16,23,30

CamMocTosTe/IbHasA padoTa odoyuarompxcsa Nol3
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PemieHrie TIPaKTMKO-ODUEHTHMPOBAHHBIX 3aJaHUM Ha CBOWCTBA, COCTaB, MOAy4YeHUE U
6e30macHOe MCTO/Hb30BAHKE METa/JIOB B OBITY W NMPAKTUUECKOM /IeATeTbHOCTH UesIoBeKa.

3.2.3. Hemetamiel. [Tonoxenue B TICXD .M. MeHpeneeBa, 0COOEHHOCTH CTPOEHUS

OK 01 OK 02
[1K1.3
JIP 4,16,23,30

Copep)xaHue yueOHOro MaTepuaa

Hemerasuiel. O6mue ¢usnueckre W XUMHUYECKHe CBOMCTBA HEMETasioB. THUIAYHBIE
cBoiictBa HemeTta/uioB IV- VII rpynn. Knaccudukaiiuss ¥ HOMeHK/aTypa COeWHeHUN
HeMeTa/ioB. [IpUMeHeHUe BaXXKHEWIIUX HeMeTaJlJIOB U UX COeOUHEHUU B
JKeJIe3HOIOPOXKHOM X03AUCTBE KpyroBopoThl OMOT€HHBIX 3/IEMEHTOB B TIPUPOJIE

CamocrosTenbHas pabora odyuarmuxcsa Nel4
ITonbop, aHam3 ¥ npeobpa3oBaHure yuebHOM WH(OPMaIUH.

3.2.4 IIpakTuyeckoe 3aHATHe Ne7 PellleHHe SKCllepUMeHTaJbHBIX 3aja4y I10 TeMe:
"Hemetasner"

IIpodpunbHbie U npodeccHoHaIbHO 3HAUMMBbIe 3/1eMeHThbI cojepkaHus. [IpuMeHeHue
KPUNTOHa B (papax IOJBWKHOIO cocTaBa. PTOpP — KOMIIOHEHT >KMJKOM cMasKa /s
yYMeHbILIeHNsI TpeHusl [JieTajled U Y3/710B MOABWKHOro cocraBa. KpemHui - 3jaemeHT
VHTerpajbHbIX MUKPOCXeM CUCTEM YyIIpaB/IeHUs! IBKeHHEeM [10e3/0B.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocTosTeibHasA padora odyuarommxcsa Nel5

PellileHre TMPaKTUKO-OPUEHTUPOBAHHBIX 33[aHMH Ha CBOWMCTBA, COCTaB, IMOJydYeHHE U
Ge3omacHoe MCIMOo/b30BaHe HEMETAa/UIOB B ObITY M TPAKTHYECKOH /IesITe/TbHOCTH UYesIoBeKa.
[ToaroToBKa coo0uieHWd Ha Temy 10 BbIOOpY: IIprMeHeHWe HeMeTa/UIOB B
)Kee3HO/JOPOKHOM X03stiicTBe. TTpaBu/ia repeBo3KH HEMETAJIIOB 10 JKeJle3HOM Jlopore.

Tema 3.3 Wpentudukarys
HeopraHuueCKUx CoeuHeHUM

3.3.1 I'eHeTHyUeCKas CBsI3b HEOPraHWUYECKUX COeJMHEeHNN
HroroBasi KOHTPo/IbHasi padora Nel

OK 01 OK 02
[1K1.3
JIP 4,16,23,30

Cojep)kaHue yueOHOro MaTepuasia
XUMHUeCKHWe CBOWCTBA OCHOBHBIX KJ/IaCCOB HEOPraHWYeCKUX BellecTB (OKCH7IOB,
TUJPOKCH/IOB, KUCJIOT, COJie U Jp.). 3aKOHOMEPHOCTH B W3MEHEHHWH CBOWCTB TPOCTBIX
BEIIeCTB, BO/IOPO/IHbIX COEJUHEHHH, BBICIIMX OKCUIOB U THUAPOKCHIOB. MmeHTrduKaiys
HEOPraHWUeCKUX BEIIeCTB C WCIOJb30BaHUEM UX  (PU3MKO-XUMHUUECKUX CBOWCTB,
XapaKTePHBIX KaUeCTBEHHbIX pPeaKIui

Hmoez I cemecmpa: MakcumarbHasi yueOHasi Harpy3ka (Bcero)

48




1 2 3 4
OO0si3aTesbHast ayAUTOpHAst yueOHasi Harpy3ka (Bcero) 32
MpakTUYeCKue 3aHATUS 14
naboparopHbie 3aHATHS (PabOTHI) 4
caMmocTosiTe/IbHas paboTa 16
KOHTpOJIbHast paboTa 2
Pa3gen 4. CTpoeHuHe U CBOMCTBA OPraHMYeCKUX COeJMHeHUMN 32/16
Tema 4.1 Knaccudukarys, | 4.1.1 TToHsTre 06 opraHMUYeCcKUX BellleCTBax, X MPUMeHeHre Ha >KeJle3HOM /Jopore. OK 01 OK 02
CTpOeHHe u HOMeHKJ/IaTypa [1K1.3
OpraHUyYeCcKHX BelllecTB JIP 4,16,23,30
Copep:xaHue yueOHOro MaTepuasa 2
[TosiBneHne W pasBUTHE OpPraHUYECKOM XWMUM Kak HayKu. [IpeaMeT opraHMueckor XUMHM.
Mecto ¥ 3HaueHHWe OpPraHUUECKON XHWMHH B CHUCTEME eCTeCTBEHHBbIX HayK. XUMHUUecKoe
CTpOeHHe KaK IIOpsOK COeJUHEHWs aTOMOB MOJIeKyJle COrJIaCHO UX BaJIeHTHOCTH.
[TpyMeHeHre OpraHUUYeCKHX BelleCTB Ha JKele3HOW Jopore
CamocrosTenbHas pabora odyuarommxcsa Nel6 1
[Toxbop, aHanu3 u npeobpa3zoBanve yueGHOM uH(opmauyu. IloaroToBka cooOieHuit Ha
TeMbl TI0 BbIbOpYy: JKusHb u gearensHocTh A. Kekynme. JKusHb U flesiTeNbHOCTb .
Bepuennyca. JKusne u gesaresnsHocTs @. Besnepa.
4.1.2 Teopusi A.M. bytneposa. Knaccugukanys opraHuuecKrx BelecTB. OK 01 OK 02
ITK1.3
JIP 4,16,23,30
Copep)xaHue yueOHOro Mmarepuana 2
[TonoyxeHusi TeOpUKM XMMUUECKOTO CTPOEHUsI OpraHhYecKux coeguHeHuid A.M. Bytiepoga.
Yr/1epo/iHbIY CKenleT OpraHuueckol MoJieKy bl 3aBUCMMOCTb CBOMCTB BeIleCTB OT XUMHUYeCKOro
cTpoeHusi MosieKyn. V3omepusi U u3omepbl. [loHSTHE O (QyHKLMOHa/MBHOM Tpymme. Paaukar.
[TpyHIMITEI KIacCU(pUKALMM OpraHUuecKUX CoeJUHeHM. MexayHapoJqHas HOMeHK/aTypa U
TIPUHLIMITBI HOMEHK/IaTypbl OPraHnYeCcKuX CoeJUHeHUH
CamocTosTesibHasi pabora odyuarormmxcs Nel7 1
[Topbop, aHanmu3 u nipeobpa3oBanue yuebHOW uH(opMarmu. [ToaroroBka cooOijeHuid Ha
TeMy 10 BbIOOpY: JKu3Hb U AearensHOCTb A.M. ByTtnepoBa. JKusHb u gesrensHoCTh B.B.
MapKOBHUKOBa
Tema 4.2 CporictBa opraHuyeckux | 4.2.1 AykaHbl: COCTaB, CTPOEHHE, TOMOJIOTUYEeCKUU psif,. OK 01 OK 02
CcoeIMHEeHUM I1K1.3
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JIP 4,16,23,30

Copep)xaHue yueOHOro Mmarepuaa

[TpenenbHBIE YT/IEBOJOPO/b! (aMKaHbl U IMK/IOaNKaHbl). OcCOO0eHHOCTH KlacCU(PUKALUK U
HOMEHK/IATypbl, W30Mepusi, (U3UUecKre CBOWCTBA, XUMHUECKHE CBOMCTBA, CIIOCOOBI
nonyueHusi. ['opeHre MeTaHa KakK OJWH U3 OCHOBHBIX WCTOUHHMKOB TellJla B
TIPOMBIIIJIEHHOCTU U ObITY. CBOWCTBA MPUPOJHBIX YI/IEBO/IOPO/IOB, HAXOXK/JEHNUE B TTPUPO/IE
Yl IPYMEeHEeHHe a/IKaHOB.

CamocrosTeibHasA padora odyuarommxcsa Nel8

[Mogbop, aHanu3 u mpeobpa3oBaHue yuebHOW WH(opMaiuu. [ToAroroBka cooOIeHW Ha
TeMy TIO BbIOOPY: DKOJIOTHUECKHE acCreKThl WCIO/Ib30BaHUsl YTIeBOIOPOJHOTO ChIPBSI.
XWMHUSs1 YT/IEBO/IOPOJHOTO ChIPbsi U MOSI OyZ1yIlasi CIIelUaibHOCTb.

4.2.2 IlpakTnueckoe 3aHsaTHe N8 PellleHuve 5>KCllepYMeHTa/bHBIX 3ajad II0 TeMe:
"CpaBHUTe/IbHAsA XapaKTepUCTHMKa MeTaHa U 3TaHa"

IlpodunvHble U mnpodeccHOHATBHO 3HA4YUMble 3j1eMeHThl cojepkaHus. JKuzgkue
yrieBofopoAb! (0eH3MHbI, KEPOCHHBI, COJISIPOBbIE Macja, Ma3yT) - B KauecTBe TOPIOYero B
JIBUraTessiX BHYTPEHHero CropaHusi IMOJABWXKHOIO COCTaBa »KeJe3HOLOPOKHOI'0 TPaHCIIopTa.
TBepAble yrieBofopo/bl (MapagrHel) — KOMIIOHEHThI KUAKUX CMa30K, UCIO0J/Ib3yeMbIX [Is
CMa3K{ TPYLIMXCS Y3/10B TEIUIOBO3HBIX [JBUrarTesiei, OCeBbIX IOJIIMITHUKOB BaroHOB
3/IeKTPOBO30B, TeIJIOBO30B. ['a/jloreHnpousBoHbIe YIIeBOAOPOAbl - B KaueCTBe XJjlajareHra
B pe)pryKepaTopHbIX BaroHax.

OK 01 OK 02
[1K1.3
JIP 4,16,23,30

CamocTosTesibHasi padora odyuarommxcs Nel19

BrlunucneHuss 1O ypaBHEHUIO XUMUYECKON peakKIuu (Macchl, 00BEMa,
KOJIMYeCTBa UCXOOHOI'O BellleCTBa UJIU MIPONYKTa PeaKIUU 10 U3BECTHBIM
Macce, OOBEMY, KOJMYECTBY OOHOTO U3 MWCXOOHBIX BEIIECTB UIIU
IPOAYKTOB PEaKIUu).

4.2.3 Ankensl, ankagueHbl. CocTaB ¥ 0COO€HHOCTH CTPOEHHs

OK 01 OK 02
[1K1.3
JIP 4,16,23,30

Copep:xanue yueOHOro MmaTepuasa

HerpeneneHble (ankeHbl, anKWHbl W ankajgueHbl). OcoOeHHOCTHM KiacCUpHUKALMU U
HOMEHK/IaTypbl, W30Mepusi, (U3NUecKre CBOWCTBA, XUMHUYECKHe CBOMCTBa, CIIOCOOBI
nonayyeHusi. ['opeHue aljeTW/ieHa KaK MCTOUHUK BBICOKOTEMIIEpPAaTYpHOTO IUIaMeHH [iis
CBapKM M pe3Kd MeTaioB. [IpakThueckoe mMpUMeHeHHe aJKeHOB U aJIKaJJMeHOB B
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)Kene3HOZI0OPOXKHOM X03511CTBe

CamocrosTesibHasi pabora odyuaromuxcs Ne20
[Tog6op, aHaM3 1 mpeobpa3oBaHue yueOHOH MH(OPMAaIUH.

4.2.4 IlpakTnueckoe 3aHaTHe N9 PellleHue 53KClepUMEHTA/BHBIX 3a4ad IO TeMe:
"[TonyyeHvie 3TU/IEHA U M3Y4YeHHE ero CBOUCTB"

IIpodpunbHble U npodeccHoHaIbHO 3HAYMMble 371eMeHThbI CoAep)kaHus. IIprMeHeHus
NOJIMMEPOB Ha TMpeAIpUATUAX >Kele3HOZOPOXKHOIO TPaHCIIopTa [/ 3JIeKTPOM30JIALUY,
DYKaBOB TODMO3HOM CHCTeMBbl TIO€37I0B, TIPUBOJHBIX peMHel, >00HUTOBBIX COCY/IOB
aKKYMYJIATODPOB, fleTajiei U 3alUTHbIX MOKPBITUH Ha >Ke/1e3HOL0P0XXHOM TPaHCIIopTe

OK 01 OK 02
ITK1.3
JIP 4,16,23,30

CamocTosTesibHasi pabora odyuaromuxcst Ne21

BbIuKc/ieHus 10 ypaBHEHHIO XUMUUYECKOU peakli (MacChbl, 00béMa, KOJTMUeCTBa UCXOAHOTO
Bell[eCTBAa WM TIPOAYKTa peakLWy M0 W3BeCTHbIM Macce, 00bEMY, KOTUYECTBY OZHOTO U3
VCXO/IHBIX BEIeCTB UM TIPOJIYKTOB PeaKL|H).

4.2.5 IIpakTtnuyeckoe 3aHAaTHe Nel( PelleHue 53KCllepUMeHTa/bHBIX 3ajad [0 TeMe:
"AueTusieH 1 ero romosnoru” (AJIKUHbI)

IIpodpunbHbie U npogeccuoHaIbHO 3HAUHUMBIE 3/IEMEHThI cojep)kaHus. [IpumMeHeHue
No/lMMepbl Ha OCHOBE TNMPOM3BOZHBIX aJKWHOB B KaueCcTBe M30JISILMU 3alUTHBIX 000/10ueK
Kabe/bHBIX W3Je/TUA U MPOBO/IOB, BHYTPEHHEH OTJe/IKU MMacCaKMPCKUX BarOHOB M BaroHOB
JIeKTPOII0e3/10B

OK 01 OK 02
[1K1.3
JIP 4,16,23,30

CamocTosTeibHasA padora odyuarommxcs Ne2?2

[Toxbop, aHamu3 u mpeobpa3oBaHue yueOHOW WHGopMaruu. [loAroroBka coolieHHi Ha
TeMy 10 BbIOOpY: IIpriMeHeHue aljeTWsieHa W ero TOMOJIOTOB Ha TPeATIPUSTHIX
KeJIe3HO/IOPOKHOTO TPaHCIIOPTa.

4.2.6 Apennl. CocTas, CTpOeHHe, [T0/IyueHye

OK 01 OK 02
ITK1.3
JIP 4,16,23,30

Copep)xaHue yueOHOro marepuana
OcobeHHOCTH KMacCM(PUKALMM W HOMEHKJ/IATyphbl, W30Mepusi, (HU3Nueckre CBOWCTBA,
XMMHUUEeCKHe CBOMCTBA, CII0CO0bI MO/TyYeHusl.

CamocTosaTe/IbHas padora o0yuarommxcs Ne23

[Toxbop, ananus u npeobpaszoBanve yuebOHOM uH(popMmarmu. [ToaroroBka coolijeHui Ha
TeMy 10 BbiOopy: IlpuMeHeHWe apeHOB W WX TOMOJIOTOB Ha TIPEANPUSATHIX
)KeTIe3HOZOPOXKHOTO  TpaHcropta.  TOKCHYHOCTb  apOMATHUeCKHUX  YIJIeBOJOPO/IOB.




AmoXuMMKAaTHL.

4.2.7 IlpakTtnuyeckoe 3aHATHe Nell PelleHue 53KCliepUMeHTa/IbHBIX 3aJady [0 TeMe:
"CpaBHUTEeIbHAS XapaKTepUCTHUKa CITUPTOB"

IIpodunbHbie 1 npodeccHoOHABLHO 3HAaUYMMble 3/1eMeHThI cojepKaHus. OHOaTOMHbIe
CIUPTHI — KakK OCHOBA JIAKOKPACOYHBIX MaTepualoB HaxO[ALMX CBOe IpUMeHeHWe B
JKee3sHOOPO’KHOM XO35IMCTBe (KpackKa /Jisi TTOKPBITUS [acCa)KUPCKUX U IPY30BbIX BarOHOB;
IUIaCTU(UKATOPBI, TPUMEeHsieMble B CBeTO-, TePMO-, MOPO030-, BJIAarOCTOMKHX JeTassixX
MOJIBIJKHOIO CocTaBa U T.h.). [IpumeHeHMe STW/IEHINIMKOJS WU T/MLiepUHA B KaydecTBe
aHTU(PU30B B pajuaTopax CHUCTEM OXJaXJeHWs JBUraTe/iell BHYTPEHHero CropaHus;
TUJpaBINYeCKX, TOPMO3HbIX M 3aKaJOUHBbIX JKUAKOCTeHd B TIOJBWKHOM COCTaBe
KeJIe3HO0POKHOr0 TpaHcropra. [IpakTuyeckoe 3HaueHHe apoOMaTUYeCKUX CIUPTOB U UX
TIPOM3BOJHBIX B JKeJIe3HOJLOPO’KHOM XO3SIUCTBE. Y C/I0BUS MepPeBO3KM CIUPTOB I10 >Kele3HOU
jopore

OK 01 OK 02
[1K1.3
JIP 4,16,23,30

CamocrosTenbHas pabora o0yuarmuxcsa Ne24

[Mogbop, aHanu3 u mpeobpa3oBaHue yuebHOW WH(opMaiuu. [ToAroroBka cooOIeHW Ha
TeMy 10 BbIOOpY: IIpakTHueckoe 3HaueHWe OJHOATOMHBIX CITUPTOB B JKeJie3HOIOPOXKHOM
xo3siicTBe. IlepeBo3kKa CIUPTOB T0 JKeJie3HOW J0pore, MapKHWPOBKa Tpy30B. MeTaHoOI:
xeMoummst U xemohoOUst. ITaHOJI: BesMuakiiiee 61aro ¥ CTpaIIHOe 3710. AJIKOTOIU3M U ero
npoduiakTuKa. [IpakTHueckoe 3HaueHHWe MHOTOATOMHBIX CITUPTOB B JKee3HOZOPOXXHOM
xo3siticTBe. [TepeBo3Ka apOMaTHUECKHMX CITUPTOB TIO ’KeJIe3HOH /I0Pore, MapKMPOBKA TPY30B.

4.2.8 Anbaerugsl. KapboHoBsie kucioTsl. CocTaB, CTpoeHHe, KiaccuuKarys

OK 01 OK 02
[1K1.3
JIP 4,16,23,30

Copep:xanue yueOHOro MmaTepuasa

OcobeHHocTH Kmaccu(UKAllMM W HOMEHK/IATyphbl, W30Mepus, (u3nueckue CBOWCTBa,
XUMUYeCKHe CBOMCTBA, CrIOCOOBI rosiyueHusi. Mbljia Kak COJTM BBICIIMX KapOOHOBBIX KHCJIOT,
ux Mowiee nerictere. CriokHbIe 3QUPHI KaK ITPOU3BO/[HBIE KAPDOOHOBBIX KUCJ/IOT.

CamocrosTenbHas padora o0yuarommxcst Ne25

[Ton6op, aHanu3 u mpeobpa3oBaHue yueOHOW WH(opMaiuu. [ToAroToBka COOOIEeHWH Ha
TEMy IO BbIOOpY: MypaBbrHas KUACJIOTa B TIPUPO/ie, HayKe W MPOM3BOACTBE. VIcTOpHs
ykcyca. IIpakThueckoe 3HaueHHWe albJerH0B W WX TPOU3BOAHBLIX B JKEIe3HOZOPOKHOM
xo3siicTBe. [lepeBo3Ka a/b/IeTHAOB TI0 JKEJIe3HOH Jlopore, MapKHPOBKA TIDY30B.
[TpakTHUYeCcKoe 3HaueHWe KapOOHOBBIX KHC/IOT M WX TPOM3BOJHBIX B )KEIe3HOJOPOKHOM
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xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCJIOT TIO JKeJIe3HOW [iopore, MapKHUpPOBKa T'PY30B.
[TpakTHUeckoe 3HaUeHUe KUPOB U UX MIPOM3BO/HbIX B yKeIe3HOJOPO’KHOM X035HCTBe.

4.2.9 JTabopaTopHoe 3aHsTHe (padoTa) Ne3 "CBolicTBa a/lbJeru/[0B U KApOOHOBBIX KUCIOT"
IIpodunbHbie W NMPo(decCHOHA/ILHO 3HAYMMble 3/IEMEHThI Cojiep)KaHusA. MypaBbUHbBIN
albieTh], KaK KOMIIOHEHT 0aKe/JMTOBOrO Jiaka, SIBJSION[UMCS AHTHKOPPO3WOHHBIM
TOKPBITUEM JIJI1 BaroHOB. TeKCTO/MUT KakK OCHOBA /Il W3rOTOBJeHUs 3yOuaThIx KOJIec,
BKJ/IQ/IBIIIIEH TIOAIIMITHUKOB, a TAKXKe KaK 3JIeKTPOU30/ITOpP. ACOOTEKCTOUT KaK KOMITOHEHT
JUIs. W3TOTOBJIEHUS TPYIIUXCS JeTanell JMCKOB CLEIVIEHUsT W TOPMO3HBIX KOJIOZIOK Ha
KeJIe3HO/IOPOYKHOM TpaHcropTe. [IpyMeHeHHe aleTOHAa B JKe/Ie3HOZOPO’KHOM XO3SICTBE
[TpuMeHeHuUe 111aBe/IeBON KUC/IOTHI JI/I1 OUMCTKA META/UIOB OT P)KaBUMHBI U HAKUIH, B TOM
yKiCie U B KOT/IaX JIOKOMOTHBOB. IlepeBo3Ka M MapKMPOBKA ajibJIETH/IOB U KapOOHOBBIX
KHCJIOT TI0 KeJIe3HOH opore

OK 01 OK 02
OK 04
I1K1.3

JIP 4,16,23,30

CamocTosTesibHasi pabora odyuarormmxcs Ne26

BrlunucneHusi 1o ypaBHEHUIO XUMUYECKON peakIuu (Macchl, 00BEMa,
KOJIN4YeCTBa UCXOOHOI'O BellleCTBa MJIM IIPOAYKTa PeaKLUU 10 U3BECTHBIM
Macce, O0O0BEMY, KOJIMYECTBY OOHOTO M3 HCXOOHBIX BEIIEeCTB WU
OPOOYKTOB peakuun). Pemmenue cxeM npeBpalieHuun

4.2.10 IlpakTtuueckoe 3aHsaTHe Nel2 PemeHue 5KCHepUMEHTA/bHBIX 33Jau M0 TeMe:
"CnoxHble 3¢upsbl. 2Kupsl. [Toustue o CMC"

ITpodunbHbie H NPodecCHOHATBLHO 3HAYMMBbIe 3/IeMeHThI cojiep)Xanusi. byTuamerar
KakK KOMIIOHEHT IeHTa(dTaJeBhIX 3Majlel, UCIOJIb3yeMEIX OJII OKpacCKH
IIACCaKUPCKUX BAroHOB M JIOKOMOTHUBOB; 3JIEKTPOU3OJIALIMOHHBIX JIAKOB,
ITPUMEHSIEMEIX I[P PEMOHTE TSITOBBIX [OBUTATelel. MbBIIa BHICIIHX
KUPHBIX KHCJIOT KaK 3aryCTHUTeJIM B IIJIACTHYECKHX CMa3KaX,
IIPUMEHSIEMBIX B PA3JIMYHBIX MeXaHU3MaX [MOJIsi CMa3KU IIOOIIHUIIHUKOB,
3yO04YaThIX KOJIEC, BUHTOBBIX M IEITHLIX IIepefay, IITapHUPHBIX COEANHEHUN

u Op.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

CamocTrosiTesibHasA padora odoyuarommuxcst Ne27

[ToaroToBKa COOOIEHHI Ha TeMy T10 BbIOOpYy: CrioXKHBIe 3(DUPbI M UX 3HAUE€HHE B TIPUPO/IE,
ObITY ¥ Tipou3BOACTBe. JKUPBI KaK MPOAYKT MUTAHUS U XMMHUYECKOe ChIpbe. 3aMeHa >KUPOB B
TeXHUKE HETMIIEBbIM ChbipbeM. HexBaTKa MpOZOBOJILCTBUS KakK robanbHas mpobieMa
ye/iOBeUECTBA U TYTH ee pellleHus. Mbula: Tpoliioe, Hactosiee, Oynyiiee. CpezacTBa
TMTMeHbl Ha OCHOBE KHCJIOPOJICOZEPIKAIIMX OpPraHuuecKuX coequHeHUH. CHHTETHUECKHe




1 2 4
Motolre cpeactBa (CMC): TOCTOMHCTBA U HEIOCTaTKU.
4.2.11 AMuHbI. AHWIVH OK 01 OK 02
I1K1.3
JIP 4,16,23,30
Copep)xanue yue0HOro MaTepHasa
OcobeHHocTH Kjaccu(UKalMd W HOMEHKJATypbl, H30Mepusi, (u3nueckre CBOMNCTBa,
XMMHUEeCKHe CBOMCTBA, CIIOCO0BI MO/TyUeHusl.
CamocrosTebHas padora odyuarommxcsa Ne28
[Toxbop, ananmu3 u npeobpa3zoBanve yuebHOl uH(popMmarmu. [ToaroroBka coobujeHni Ha
Temy 1o BbiOopy: JKusHb u gesrenbHocTb H.H. 3uHMHA. AHWIMHOBBIE KpacUTeJH.
[TpakTHueckoe 3HaueHWEe aMUHOB W WX TPOM3BOAHBIX B >Kee3HOJOPOXKHOM XO3SHCTBe.
[TepeBO3Ka aMHMHOB 10 ’KeJIe3HOM Jopore, MapKUPOBKa I'Py30B.
4.2.12 Jla6opaTopHoe 3aHsTHe (pabora) Ned "AmuHokuca0TH. benku. Pacro3naBaHue
BOJIOKOH"
IlpodunbHbie 1 nPodecCHOHAIFHO 3HAYMMBbIe 3JIEMEHTHI cojep)kKaHusa. KanpoH — Kak OK 01 OK 02
KOMIIOHEHT BHYTPEHHeH OT[e/lKU TOJBW)KHOIO cocTaBa. [IpuMeHeHUe Kies Ha OCHOBE OK 04
NoAMaMK/ia B BarOHOCTPOEHMM [/ CK/erWBaHUsl. MUIMopa-nmoporuiacT — Kak OCHOBa [iis I1K1.3
TeTJION30/SILIMA ~ U30TePMUUECKUX, TMacCCaXUPCKUX U pedpUkepaToOpHbIX  BaroHOB. JIP 4,16,23,30
TexHWYeCKU BOWIOK KakK TPOKJ/IAIOUHBI MaTepuan B OykcaxX IPU PeMOHTe BAaroHOB M
JIOKOMOTHBOB.
CamocrosTenibHasi pabora odyuaromuxcs Ne29
[Toxbop, aHamm3 ¥ mpeobpa3oBaHue y4yeOHOM mMHpopMarmu. IlogrotoBka cooOireHuil Ha
TeMy To BbiOOpy: 3HaueHHWe aMHUHOKAlPOHOBOW M aMUHOHAHTOBOW KUC/IOT /Jisi 00bEKTOB
)KeJie3HOZIOPOXKHOTO ~ TpaHCropTa. buocuHTe3 0OenkoB. XWMHYeCKHMe BOJIOKHA W HX
nipYMeHeHre Ha yKeJIe3HOJOPOKHOM TpPaHCIIopTe.
Tema 4.3 Vpentudukanys | 4.3.1 J/labopaTopHoe 3aHsTHe (padora) Ne5 "CBoiicTBa yrieBozioB"” OK 01 OK 02
OpraHM4ecKHx BeIlleCTB, ux | IlpodunbHble M npodeccHoHA/ILHO 3HAUYMMbIe 3JIeMEHThI cojep>kaHus. [IprMeHeHue OK 04
3HaueHWe ¥ NpUMeHeHHe B OBITOBOM | IPECCOBAHHOW JpPEeBeCHHBI /il BK/AJbIIIel TOJIIMITHAKOB, BTYJIOK, OIOPHBIX IUIUT, IK1.3
Y TIPOM3BO/ICTBEHHOM [leTe/IbHOCTU | U3TOTOBJIEHMS I11eCTePeH MO/IBM)KHOIO COCTaBa »KeJ1e3HO0PO’KHOT0 TPAHCIIOPTA. JIP 4,16,23,30

yejioBeKa

CamocrosTenbHas padora odyuarommxcsa Ne30
[Toxbop, aHamu3 u mpeobpa3oBaHue yueOHOW WHGopMaluu. [ToAroTOBKa COOOIeHHN Ha
TeMy TI0 BbIOOpDY: Yr/ieBOAbl M WX pOJb B XMBOM mpupoje. Pa3Burtme caxapHOii




1 2 3 4
TIpOMBILLTIEHHOCTH B Poccuu.
4.3.2 Pomp xumuu B 00ecrieueHWHd SKOJIOTHUECKOW, HSHEpPreTUYecKO W TIMIIeBOM OK 01 OK 02
6e3omacHoCTH IMK1.3
JIP 4,16,23,30

CopepxaHue yueOHOro MaTepuasa 2
Posib  opraHuWYeckoil XWMHUM B pelleHWd TipobjeM sSHepreThyeckoil 0e30MacHOCTH, B
pPasBUTHMM MEJULIMHBI, CO3[@aHUM HOBbIX MaTepUasaoB, HOBBIX MCTOYHUKOB SHEPryv
(asbTEpHAaTHMBHBIE WCTOUHMKU 3Hepruu). OnacHOCTb BO3JEMCTBUSI Ha KMBble OpraHU3Mbl
OpPraHUYeCKHX BeLeCTB OTAe/NbHBbIX K/IacCoB (yrJeBOAOPOAbI, CIHPThI, (EeHOIbl,
XJIOpOpraHuyeckre TPOM3BO/HbIE, anbJerujibl W [Jp.), CMbICA TOKasarens IpeJenbHO
JOTYCTUMOW KOHLIeHTpaL[u1
CamocrosiTesibHasA padora o0yuarommxcsa Ne31 1
[MogroroBka cooOmmeHnii Ha TeMy T0 BbeIOOpy: YUeJIOBEK B MUPE BeIleCTB U
MaTepHuaJioB. XUMUI " 300POBEE YEJIOBEKA

Pa3pen 5. Kunernueckue U TepMoXuMHYeCcKHe 3aKOHOMEPHOCTH NPOTeKAHUA XUMHYECKUX PeaKIu 2/1

Tema 5.1 Ckopoctb xumuueckux | 5.1.1 IlpakTtuueckoe 3aHAaTHe Nel3 PellleHWe MpPaKTUKO-OPUEHTUPOBAHHBIX PaCUYeTHBIX 2

peakLuii. XMUUeCKoe paBHOBeCHe 3a71au 1o TeMe: "CKOpPOCTb XMMUYECKHX peakluii. XuMHU4YecKoe paBHOBecue" OK 01 OK 02
IIpodpunbHbie ¥ mpodecCHOHA/TBHO 3HAYUMMble 3/IeMeHTBbI cojep)XaHus. bBydepHbie I1K1.3
pacTBOpPbI B TEXHOJOTMYECKUX MpoLieccax (MpU 3/JeKTPOXUMHUECKOM HaHeCEeHWH 3alllUTHBIX JIP 4,16,23,30
TIOKPBITUM, B POM3BO/ICTBE KpPaCUTe/iei)
CamocrosTeibHasA padora odyuarommxcsa Ne32 1
ITonbop, aHa/M3 ¥ peobpa3oBaHre yuebHOM MH(OPMaIHH.

Pa3pen 6. PacTtBopsbl 2/1

Tema 6.1 [Tonatue o pacTBopax 6.1.1 IIpakTHyeckoe 3aHaTHe Nel4 PellleHue NPaKTUKO-OPHUEHTHPOBAHHBIX pPaCUeTHBIX 2
3a/iau 110 TeMe: "PacTBOphI, UCIOMb3yeMble B OBITOBOM U TTPOM3BO/JCTBEHHOMN ZesITeTbHOCTH OK 01 OK 02
yejioBeka" [1K1.3
IlpodunvHbie U mnpodeccHOHA/ILHO 3HAUMMble 3/IeMEHTBbI cojep)kaHusi. IlepeBo3ka JIP 4,16,23,30
Pa3/IMYHbIX >KUJKOCTEH M0 KeJIe3HOU Jlopore.
CamocrosTebHas padora odyuarommxcsa Ne33 1
[ToaroroBka cooOmieHnii Ha TeMy IO BBIOOpPY: PacTBOpHI, HCIOb3yeMble B OBITOBOM,
NIPOM3BO/CTBEHHOM JesITeIbHOCTH yeJsioBeKa. PacTBopsl, TIpUMeHsieMble B
JKee3HOJOPO’KHOM X031 CTBe

Pa3pen 7. Xumus B ObITY M NPOU3BOACTBEHHOM /IeATE/TbHOCTH YeI0BeKa 4/2




1 2 3 4
Tema 7.1 Xumus B ObiTy u | 7.1.1 HoBefinme goCTiyKeHUS] XUMHUUECKOW HayKH M XUMHUUECKOW TeXHOJIOTUN OK 01 OK 02
TPOU3BO/JCTBEHHON  JeSiTe/TIbHOCTU OK 07
yesioBeKa [1K1.3

JIP 4,16,23,30
Copep:xaHue yueOHOro MmaTepuasa 2
Hogetfinme JOCTIKeHUsT XUMHUECKOW HAayKU M XUMHAYECKOW TeXHOMOTHMM. Poib XUMUM B
obecrieyeHMH 9KOJIOTUYECKOM, SHEpreTMYecKoW W TMHIeBoN 6e30MacHOCTH, Ppa3BUTHU
MeAuIMHEL [IpaBusia TIOMCKa ¥ aHa/lM3a XUMHUUeCKOM MH(OpMaLK 13 pa3/IMuHbIX UCTOUHHUKOB
(HayuHasi ¥ yueOHO-HayuHasi IMTEPATypa, CPeJiICTBa MaCCOBOM MHGpOpMaLKu, ceTh MIHTepHeT)
CamocrosiTesibHas padora odyuarommxcsi Ne34 2
[Mouick u aHanu3 UHGOPMAIMKM O IPUMeHeHNH XUMUUeCKUX BelleCTB U TeXHOJIOTHH C yUeToM
Oyayieli mpodecCMOHAMBLHOM AeATeTbHOCTH 110 TeMaM: BaKHEUIIIe CTPOUTe/TbHbIe MaTepHasbl,
KOHCTPYKLIMOHHbIe MaTepuasbl, KPaCKd, CTeK/I0, KepaMHKa, MaTepuasbl AJisi 3/eKTPOHUKH,
TIpYMeHsieMble B ’KeJlie3HO/I0POKHOM X03siiCTBe
7.1.2 TIpoMe)xyTouHasi arrecTanys o AucuuivmHe. [liddepeHLipoBaHHbIN 3aueT 2 OK 01 OK 02
OK 07
IMK1.3
JIP 4,16,23,30
Hmoe II cemecmpa: MakcrManbHast yueOHasi Harpy3ska (Bcero) 60
OO0si3aTenbHas ayAUTOpHast yueOHasi Harpy3ka (Bcero) 40
MpaKTHUUeCKUe 3aHSTUS 18
naboparopHbie 3aHATHS (PabOTHI) 6
caMmocTosiTe/IbHas paboTa 20
nvddepeHIIMPOBaHHbIN 3aueT 5
Hroro: MakcumasnbHas yueOHast Harpy3ka (BCero) 108
OObs3aTenbHast ayqUuTOpHas yueOHasi Harpys3ka (BCero) 72
IIpakKTUUueCcKue 3aHATUS 28
naboparopHble 3aHATHS (PabOThI) 10
camocTosiTe/IbHasi paboTta 36
KOHTpOJ/IbHast paboTa 2

Hmoeosas ammecmayus 8 chopme nuddepeHIIIPOBaHHOTO 3aueTa







3. YCJIOBUS PEAJTU3AITAN ITPOT'PAMMbBI YYEBHOM U CITUITL/TMHBI
3.1 TpeGoBaHNA K MUHUMA/ILHOMY MaTe€PUA/IbHO-TEXHHYECKOMY 00ecredeHHI0

YuebHasi JUCLIMIUIMHA peanu3yeTcsi B yueOHOM KabuHeTe: JlabopaTopusi XUMHM U
ouosoruu
O6opydosaHue yuebH020 KabuHema:

1. IocamouHble MecTa Mo KOTMYeCTBY 00YJarOIIUXCSI.

2. Pabouee mMecTO TperiojiaBaTeJisi.

3. Metoguueckrie MaTepuasbl 10 JUCLIUIIIMHE

4.Becsl aHanuTthueckue (1 mirt.).

5. X¥vMHueckas nocyza.

6. Mopenu KpUCTa/uIMUeCKUX peméTok. (3 wwiT)

7.COopHbIM 1pUbOP 15 MoTydeHus ra3os (1 miT.).

8.Habop Ne3 BC «Illeoum».

9. Habopbl peakTUBOB 0 OPraHUYeCKOH XUMUH.

10. Habop uHAMKaTOpOB.

11. Habop miakaToB 110 HeOpraHUYeCKOW U OPraHuuecKo XUMHH.

TexHuueckue cpedcmea oOyueHus:

-TB

- BU/IeOMarHuTo(oH

- KOMIIbIOTEp

AyOuosu3sya/nbHble cpedcmea odyueHus:
1. DVD Oprannueckas xumus. Yacts 2. [IpuposHble MCTOUHUKMU YIyieBOA0pofoB. CrivpTel U
(eHosbl 13 onbITOB, 36 MUHYT.
2. . DVD Opranunueckass xumust. Yacte 3. Anberubl 1 KapOOHOBbIe KUCIOTHL. C/I0)KHBIE
5¢gupbl. JKupsl. 20 onbIToB, 40 MUHYT.
3. DVD Oprannueckas xumus. Yacte 4. YrieBogbl. 11 O1bITOB, 27 MUHYT.
4. DVD Opranuueckass xumus. Hacte 5. A30Tcoepkaljue opraHuyeckude BelecTBa. besku.
CuHTeTHUYeCKHe BbICOKOMOJIEKY/IsIpDHBIE BeljecTBa. 20 OMbITOB, 28 MUHYT.

5. B/® «IlIKo/ibHbIM XUMUYECKHN 3KCiepUuMeHT» 150 MUHYT.



3.2. UndopmanyoHHoe o6ecneyeHne peaju3anuy MPOrpaMMbI

IlepeyeHbr peKOMeHJyeMbIX Yy4YeOHbIX W3/laHUM, /JONOIHHUTE/THHON JIMTepPaTyphl
ViHTepHeT-pecypcoB, 0a3bl JaHHBIX OuO/IMOTeUHOr0 (hoH/A:

3.2.1.0CHOBHBIE HCTOUHUKH:
1. AadunorenoBa .B. Xumus: yueOHUK W TIPaKTUKyM [Jisi CPeJHEro IpogeCcCHOHATBEHOTO
obpa3oBanus / V.B. AHduHoreHoBa, A.B. Babkos, B.A. IlonkoB.- 2-e u3[., UCTIP. U JIOM. —
Mockga: U3gatensctBo FOpawT, 2022. — 291 c.

3.2.2.[lon10/ITHUTE/IbHbIE HCTOUHUKMU:
1.T'yceBa, E.B. Xumus ans CITO.: yue6.-meToz. nocobue / M.P. 3uranmmna, /.M. Kynmikosa;

Kaszan. Hau. uccnen. texnos. yH-T; E.B. I'yceBa .— Kazaunb : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL: https://e.lanbook.com/book/196096
(maTa obpamenus: 31.03.2023) / - Pexkum focTyma: Ajisi aBTOPU3. TI0/Tb30BaTeIeH.

2.YepurkoBa H.FO. Xumusi B [JOCTYIHOM W3/0KeHUH: yueOHoe mocobwe ansi crio / H.FO.
YepHUKOBA.- 2-e u3f., crep.- CaHkT-IletepOypr: JlaHsb, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: »37eKTpOHHBIM // JlaHb: 3/€KTPOHO-OMO/MMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/195532 (mata oGpamjenus: 31.03.2023) / - Pexxum pgoctyma: Ajis
aBTOPM3. M0/Ib30BaTe/IeH.

3.2.3 lHTepHeT — pecypchl:

1. HayuHo-TIOTy/ISSPHBINA TIPOEKT «DJieMeHThbI 00/bIION HayKu « ((hr3MKa, XUMUsI, MaTeMaTHKa,
aCTPOHOMHUSI, HayKa O >KM3HHU, HaykKa o 3emsie). HOBOCTM Hayku, KHUTH, Hay4YHO-TIOMY/ISIPHbIE

CTaTbY, JEKLUM, SHLIMKIoneAun. https://postnauka.ru/themes/chemistry - jeKuuu 1o XMMUM Ha

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

2. CallT HayuyHO-TOMY/ISIPHOTO >KypHana «XWMHUs W 3u3Hb». https:// gotourl.ru/4785 Pexum
JOCTYyTIa: CBOOOHBIMN.

3. CaliT 0 XuUMHMU: K/lacCuyecKhe Y4eOHWKH, CIpPaBOYHUKH, SHIMKJIONEAUH, TIOUCK
OpraHMYeCcKHMX W HeopraHWYeCKWX peakldid, COCTaB/ieHHe YpaBHeHUM peakiui. https:// www.
xumuk.ru/ PexxuM focTyria: CBOOOHBIM.

4. Tlnardopma Zoom /151 NpPOBe/leHUs OH/IalH-3aHATHI U BU/Ie0-KOH(pepeHLUH. [D1eKTPOHHbIN

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

5. DnekTpoHHass WH(OpPMaLMOHHO-00pa3oBaTenbHas cpeja Ha miatpopme Moodle.

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



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

3.3 IIporpamma o0ecreueHa HeO00XOJUMBIM KOMILIEKTOM JIUIIEH3UOHHOTO
MPOrpaMMHOI0 00ecrneyeHUs



4 KOHTPOJIb 1 OIIEHKA PE3YJ/IbTATOB OCBOEHUA YYEEHOM

MCIUATTAHBI

KOHTpO/Ib ¥ OIleHKa pe3y/bTaTOB OCBOEHHs1 00I1e00pa30BaTe/IbHON JUCIIUTUTUHEI
PaCKpbIBAIOTCS Uepe3 AUCLUIIMHAPHBIE Pe3y/bTaThbl, HarpaB/ieHHble Ha (GOpMHUpPOBaHKe O0IINX
KOMIIeTEHIIWH T10 pa3/iesiaM ¥ TeMaM Co/iepyKaHusl yueOHOTo MaTepuraria.

[TpomexxyTouHasi aTTecTalys B opme auddepeHIIMPOBAaHHOTO 3ayeTa.

O6mue komnerennun (OK), Pa3pen/Tema Tum oeHOYHbIX
JIMYHOCTHBIE pe3yabTarsl (JIP) MeponpHATHI
OK.01 P1: Tema 1.1 - YCTHBIN 0MpOC;
P2: Tema 2.1, Tema 2.2 - 3aJjauM Ha COCTaBJ/IeHHe
K 1.3 P3: Tema 3.1 XUMHUUECKUX (hOopMYT;
P4: Tema 4.1, Tema 4.2, Tema | - 3agaHysi Ha MUCII0/Ib30BaHUS
JIP 2,4,16,23,30 4.3 XUMHUYECKON CHMBOJIMKH U
P5: Tema 5.1 Ha3BaHWII COeJUHEHHWH II0
P6: Tema 6.1 HOMEHK/IaType
P7: Tema 7.1 MeJXyHapOHOI O COr03a
TeopeTUUeCKOW U TIPUK/IaZHOU
XUMUH U  TpPUBUAIbHBIX
Ha3BaHWW [/I1 COCTaBJIeHUs
XUMUUeCKUX hopMyII;
- 3acaymvBaHUe COOOIIeHU
Y OLIeHKA UX MOAT0TOBKY;
- Pe3synbraT = BBINOTHEHUS
BHeay/IUTOPHBIX
CaMOCTOSITe/TbHBIX paboT;
- Pe3ynbTaT  BBINOIHEHUS
TIPaKTUYeCKOH paboThI;
-IIpakTHKO-OpreHTUPOBaHHbIE
3a/laHus;
- Tlogbop, aHaMM3 W
nipeobpa3oBaHue yueOHOM
vHdopMaIu
OK.02 P1: Tema 1.1 - YCTHBIN 0npoC
P2: Tema 2.1 - 3acaymvBaHue COOOIeHu
IIK 1.3 P3: Tema 3.1, Tema 3.2, Tema | 1 oljeHKa WX OATrOTOBKH;
3.3 - 3alaHus Ha MCII0/Ib30BaHUS
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMHUUECKOH CHUMBOJIMKH U
4.3 Ha3BaHWM COEIUHEHUM 1O
P5: Tema 5.1 HOMEeHK/IaType
P6: Tema 6.1 MeXXIyHapOoJHOI'O Coro3a
P7: Tema 7.1 TeopeTUUeCKOW U TIPUK/IaZHOU
XUMUM WU TPUBUAbHBIX

Ha3BaHUM [jId  COCTaBJIeHUs
XUMUUeCKUX hopMyi;

- Pe3ynbTaT  BBITIOJTHEHUS
BHEayIUTOPHBIX
CaMOCTOSITe/TbHBIX PaboT

- Pe3ynbraT  BBIMOJHEHUS
TIPaKTHUYeCKOM paboTh;




-TIpakTHKO-OpHUeHTHPOBaHHbIE
3a/JaHUs;

- Tlogbop, aHAMM3 W
nipeoOpa3oBaHue yueOHOM
vHdopMaluu

OK.04
IIK 1.3

JIP 2,4,16,23,30

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

IIK 1.3

JIP 4,16,23,30

P7: Tema 7.1

-ITIpaKkTHKO-OpHEeHTUPOBaHHbIE
3a/laHus;

- Tlombop, aHamu3 U
nipeobpa3oBaHe yueOHOM
vH(popMaLuy;

5 IIEPEYEHD UCIIOJ/IB3YEMBIX METO/JOB OBYYEHUSA

5.1 TIlaccuBHBbI€: OIpocC, PpernpoAyKTHBHBIE YIIDAXKHEHHA TI0 3dKpPeIIEeHHIO U OTpa6OTKe

M3y4eHHOr0 MaTepuasna

5.2 AKTHBHble W WHTepaKTHBHBbIE: 3BPUCTUYECKHe Oecesibl, [JUCKYCCHUH, KpPYTJBIA CTOJI,

npe3eHTalusi, BAKTOPDHWHA, KBECT.




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

