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1 IIACIIOPT PABOYEN ITPOI'PAMMBI YYEBHOW JUCIHUIIIMHEI (ITPEJMETA)
oYy a. 12 XUMUs

1.1 O6sacTh npuMeHeHHs padoyeil MPOrpaMMbI

Pabouass mporpamMma yueOHOM gucHMIUIMHBI (rpeamera) OY /.12 Xumus sBISIETCS UYaCThIO
MporpaMMbl  cpefjHero obOiiero obpa3oBanus 1o crermanbHocTH  CITO  23.02.010pranu3anust
TepeBO30K U yIpaB/ieHWe Ha TpaHCIopTe (10 BUam).

[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
T0/ITOTOBKe, TIeperioAirOTOBKE U MOBBIIIIeHUH KBaM(UKaluy pabounx 1o npodeccusim:

17244 TlpuemocaTurk rpy3a u 6araka; 18726 CocraBuTesb Moe3/10B.

1.2 MecTo yueOHO# AUCHUIIMHBI (TIpeAMeTa) B cTpyKType OITOII-IITICC3:

Ob6meoOpa3oBatesibHasi ~ JUCHMIUIMHA — «XUMMsl»  M3ydaeTcsi Ha  0a30BOM ~ ypOBHe B
o01ieo0bpa3oBaTe/lbHOM — IMK/Ie  yueOHOrO IJlaHa OCHOBHOM TpodeCcCHOHAbHOM — 0Opa3oBaTebHOM
MporpamMMmbl YKPYTTHEHHBIX TPy crieLuaabHoCTel / mpodeccuii: 23.00.00

Tpy0eMKOCTb IUCLIMTUTHBI « XUMHsD» Ha 0a30BOM YPOBHE COCTaBJ/IsIeT 72 yaca, U3 KOTOpbIX 64 yaca —
Ga30BbIii Moay/b (6 pa3menoB) U 8 yacoB — MpUKIaAHOM MoAy/b (1 pa3zen), BK/IOUAKOIIUN TPAaKTUKO-
OpPHEeHTHPOBaHHOE CO/lep>KaHue KOHKPEeTHOU Npodeccuy MK CleLuaJlbHOCTH.

[NpukiagHOM MOAY/b BK/IFOYAeT ofuH pa3fen. Pasmen 7 «Xumusi B ObITY M TIPOM3BO/CTBEHHON
JlesITe/IbHOCTU  YesloBeKa» peanusyercss i ceppaibHOCTM23.02.010pranusanus  1epeBO30K U
yTpaBjieHHe Ha TpaHCIopTe (M0 BHZAM)HAa MaTepuasie, CBSI3aHHOTO C 3KOJIOrMUecKod 0e30macHOCTBIO U
OLIEHKOM TOC/IeCTBUM  OBITOBOM W TPOU3BOACTBEHHOM [IeATEIbHOCTH, TIO OTpacyisiM  OyzyIieit
npodecCOHATLHOM IeSITeTbHOCTH 00YJarOLIXCSl.

1.3 [Inanupyembie pe3y/IbTaTbl OCBOCHHUs y4e0HOW JUCHMIUIMHBI (peMeTa):
1.3.11enb yueOHOM JUCLIMTIIMHBL:

@dopMrpOBaHMe Yy CTYJEHTOB TMPEACTaB/IeHUsI O XUMWUECKOM COCTaB/ISIOLIeN eCcTeCTBEHHOHAyUHOU
KapTMHbI MMpa KaK OCHOBBI TIIDUHATHS peLIeHWM B JKA3HEHHbIX W TIPOM3BOJCTBEHHBIX CUTYaLsX,
OTBETCTBEHHOI'0 TIOBeJIeHMsI B IPUPO/HOM Cpejie.

3agaud JUCLIUTAHBI:

1) chopmupoBaTh NOHMMaHWe 3aKOHOMEPHOCTEM MPOTeKaHUsl XMMUYeCKUX MPOLIeCCOB U SIBJIEHUU
B OKpY)KarolLl[el cpefie, LIeJIOCTHOW HAayyHOM KapTWHbI MHPa, B3aMMOCBA3M W B3aMMO03aBUCUMOCTH
eCTeCTBeHHBIX Hayk;

2) pa3BUTb yMeHUsl COCTaB/ATh (POPMYJ/IbI HEOPraHUUEeCKHUX U OpraHMueCcKUX BelleCTB, ypaBHEHUs]
XUMHUYECKUX PeakLyH, OOBSICHSITh UX CMBIC/T, THTEPIPETUPOBATh Pe3y/IbTaThl XMMUUeCKUX 3KCIIEPUMEHTOB,

3) copMupoBaTh  HaBBIKA [POBeJEHUs] MPOCTEHIIMX XMUMUUECKMX SKCIIepUMeHTaIbHbIX
WCC/IeIOBaHUN C COOJFO/IeHHeM TIpaBW/I 0e30racHOro oOpallieHHsi C  BelleCTBAMU U 1abOpaTOpPHBIM
obopyioBaHUEM;

4) pa3BUTb YMEHMs WCMO/Ib30BaTb HH(POPMALMI0 XWMHUUECKOTO XapakTepa W3 pa3/IMuUHBbIX
VCTOYHUKOB;

5) chopmHpoBaTh yMeHHSI TPOTHO3WUPOBATh TOC/IEACTBUS CBOEM [eSTebHOCTM U XUMHUECKUX
MPUPOJHBIX, OBITOBBIX Y MPOM3BO/ICTBEHHBIX MPOLIECCOB;

6) cdhopmupoBaTh NTOHUMaHKWe 3HAUMMOCTH JOCTH)KEHUM XUMUUeCKOW HayKWh U TeXHOJIOTWN JJist
PasBUTHS COLMAIBHOM U IPOU3BOZCTBEHHOM Cdep.



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
npoeCcCHOHABHOM IeTeTHHOCTH, B OCHOBE KOTOPBIX JIe)KaT3HAHUS 110 JJAHHOW Y4eOHOU AUCLUTIIVHE.

3HaTh:

- BaXHeMIIMe XUMHWYeCKHe TIOHATHS: BelleCTBO, XWMWUYECKHWM 3jIeMeHT, aToM, MOJIeKysa,
OTHOCUTEJIbHble aTOMHAas HMOJIEKY/IsipHas MacChl, WOH, a/UIOTPONMs, WU30TOMNbl, XWMHUYECKasi CBsi3b,
3/IeKTPOOTPULIATE/TbHOCTh, Ba/IEHTHOCTh, CTETIEHOKHC/IEHHsI, MOJIb, MOJISIPHAsi Macca, MOJISIPHBINA 00BeM,
BellleCTBa MOJIEKY/IIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHs], pPacTBOPBL3/EKTPOIUT W HEe3eKTPOJIHUT,
JIeKTPOJIMTUYeCKas: AUCCOLMALUs, OKUC/IUTEeNb U BOCCTAHOBUTE/b, OKUC/IEHWe U BOCCTAaHOBJIEHUE,
TeIJIOBOM 3(PQeKT peaklMy, CKOPOCTb XUMUYECKOW peakLUM, KaTaau3, XHMHUYecKoe paBHOBeCHe,
yr7epoJHbIl CKesleT,(pyHKIMOHa/IbHAas TPyIra, M30MepUsi, TOMOJIOTUs;

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

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

- B)KHeMIlMe BelllecTBa U MaTepuasbl: OCHOBHbIE MeTasl/Ibl M CIJIaBbl; CepHasi, COJIsSIHasl, a30THasI
Y YKCyCHasi KMC/IOTBI;Ie/I0UH, aMMHaK, MUHepabHble yA00peHus, MeTaH, 3TWIEeH, aleThIeH, OeH301,
3TaHOJI, )KUPbI, MblJIa, TJIFOK03a, caxapo3a,KpaxmaJi, KieTJyarka, 6e/ku, UICKYCCTBeHHbIe U CHHTeTHYeCcKue
BOJIOKHA, Kay4yKH, IJ1aCTMacCCBhl.



1.3.3[1aHrpyeMble pe3y/bTaThl OCBOEHHS yueOHOro rpegmerTa:
Ocoboe 3HaueHHe yueOHbIN NpegMeT uMeeT Npy hopmMupoBaHuu U pa3sutun OK.

Oo6mue IInaHupyeMbie pe3y/ibTaThl 00yUeHHs
KOMIIETeHI[UH OO6mue’ JMcuuIMHapHble’

0K 01. B yacTv TPy/10BOro BOCIIUTaHUSA: - B/1aJIeTh CUCTEeMOM

Bri6upaTh - FOTOBHOCTb K  TPYAY, 0CO3HAaHWe | XUMUYECKHUX 3HAaHMH, KOTOopas

CI10Co6bI [IeHHOCTUMACTepPCTBa, TPY0/I00He; BKJIFOYAeT:

pelLeHus 3aa4 - TOTOBHOCTH K aKTUBHOM  /IeATe/bHOCTH | OCHOBOIIO/IATrAOIHe TIOHATHS

npodecCHOHaNIbH | TeXHOJOMMYECKON W COLMAIbHOM HAMpaBIeHHOCTH, | (XUMUYECKHMI 3/IEMEHT, aToM,

O /IeATe/IbHOCTH | CMIOCOOHOCTh ~ MHWILMUPOBATh, I[UIAHMPOBATh U | S/I€KTPOHHAs 000/I0YKA aToMa,

TIPUMEHUTE/IBHO | CAaMOCTOSITE/ILHO BBIMOIHATD TAKyIO JeATeNbHOCTD; | S-, p-, d-3/1eKTPOHHbIE

K Pas/IMuHbIM - UHTepec K Pa3sIUYHBIM cepam | opbuTaIM  aTOMOB,  KOH,

KOHTEKCTaM ripogeccoHa/IbLHOM MOJIEeKY/1a, BaJ/IEHTHOCTD,
JeATe/IbHOCTH, 5/IeKTPOOTPUL{ATETLHOCT,
Osajienue YHHMBEpPCa/IbHbIMH y4eOHbIMH | CTeTleHb OKMCJIeHUS],
T03HaBaTe/IbHbIMH [[eCTBUSAMM: XUMHUYeCKass  CBfA3b,  MOJIb,
a) 0a3oBbIe JIOTHYECKHE JJeHCTBUS: MOJISIpDHasi Macca, MOJISIPHbIN
- CaMOCTOSITE/TLHO (opmynupoBaTey | 00bEM, YITIEPOJHBIA  CKeJIeT,
aKTya/M3upoBaTh Mpo0jeMy, paccMaTpuBaTh ee | QYHKIMOHA/bHAA TPy,
BCECTOPOHHE, pajiiKajl, U30Mepus, M30MephI,
- yCTaHAB/MBATL CYLIECTBEHHbIA MpM3HAK MM | TOMOJIOTHYECKHUH pAz,
OCHOBaHMsl i1 CpaBHeHWs, Kiaccupukauuyd U | FOMOJIOry, yreBoA0pO/Ebl,
0606LeHms; KMCJIOPO/I- U a30TCO/EPyKaIIie
- OmpefessiTb Le/IM JIesATe/TbHOCTH, 3aiaBaTp | COCAMHEHN, bronornyecku
rapameTphbl ¥ KPUTEPUU WX TOCTHKEHMST; dKTHBHBIE BeLLeCTBa
- BBIB/JATH 3aKOHOMEPHOCTH W  mpoTuBopeupsi | (YT/IEBOJBL,  KUDEI, Gemiu),
BPACCMaTPUBAEMBbIX SBJICHUSAX; MOHOMED, HoJimMep,
- BHOCHTb KOPPEKTHBBI B JIeATE/ILHOCTD, OljeHuBarh | CTPYKTYPHOE 3BEHO,
COOTBETCTBME Pe3y/IbTaToB Le/isM, OLeHUBATh pucky | BPICOKOMOJIEKY/IAPHbIE
TI0C/IeICTBUM 1eATe/ILHOCTY; COEMHEHM,
- pa3sBUBaTh KPEATMBHOE MbillyieHHe Tpy peinenpy | KPUCTAUIMHECKAs — PEIIETKa,
KH3HEHHBIX TIPOG/IeM TUMBI  XMMUYECKUX —PeaKLil
0) 6a30BbIe HCC/Ie0BaTe/ILCKHE e CTBHS: (OKHC/TMTE/BHO-
- B/AJeTh HaBbIKAMU yueOHO-MCCiefoBaTe/bckoi p | BOCCTAHOBUTE/IBHBIE, - 5K30- W

TIPOEKTHOM JIeATe/ILHOCTH, HapblKamy | 2HAOTEPMUUECKHE,  DeKIINH
paspelLeHuUsIpo6em; HWOHHOTO O0MeHa), pacTBOp,
- BBIAB/ATL TIPUUMHHO-C/IEJCTBEHHbIe CBsisu u | 2/IEKTPOJIUTRL, HESJIEKTPO/IUTBI,
aKTya/M3UpOBaTh  3aJauy, BbABUraTh ruroTesy | /1EKTPOIUTHIECKAA
eepereHIs, HAXO/Th apryMeHTH! [ | MACCOLMALMS,  OKHMCIHTeNb,
JIOKa3aTe/I,CTBACBOMX ~ yTBEPXKJAEHHH,  3ajaBarh | BOCCTAHOBUTEID, CKOpPOCTR
TrlapaMeTpbl UKPUTEPUM PeLIeHUs; XUMHIECKON peariyy,
- aHa/IM3UpPOBATh TIO/TyYeHHbIe B xogie | XMMUIECKOE paBHOBecHe),
pellIeHHsA3a4auH Pesy/IbTaTbl, KpUTHUECKH OLieHuBarh | TeOPAM M 3aKOHBI  (Teopus
MX/I0CTOBEPHOCTB,[IPOTHO3UPOBATh  M3MeHeHue B | XMMHAUECKOTO CTPOCHHA
HOBBIX YC/IOBUSIX; opraHuyeckux Bewects A.M.
- YMeTb MEPeHOCHTh 3HAHWs B II03HABATeIbHYHO u | DYT/1ePOBa, _  Teopud
NPAKTUUECKYIO 00/1aCTKU3HEIeATeIbHOCTY; S/IEKTPO/TUTAYECKOU
3HAHMS 13 JIMCCOLMALIAH,

- yYMeTb HWHTEerpupoBaTh pasHbIX

1SIKEBI:IBEIIOTCFIJ'II/IHHOCTHI:IE!I/I
MeTtanpeameTHbiepe3ybTaTbin3®I'OCCOO(BroceqHelipeakiuroT12.08.2022)BoTr1aronsHokipopme,hopmMrpyemMbieobiieo
Opa3oBaTebHOUJUCIIUTIIMHON
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TIpeIMETHBIX 00J1acTel;

- Bb/IBUTaTh HOBbIE W/IEH, TIPEIaraTh OPUTMHA/IBHBIE
TIOZIXO/IbI ¥ PEILIeHNS];

- CMIOCOOHOCTB MX WCTIO/H30BAHMS B TIO3HABATeTbHOM
U COLIMa/IbHOM TIPAaKTHKE

nepyoauueckui  3akoH .U

MeHpeneesa, 3aKOH
COXpaHeHust Macchl),
3aKOHOMEpPHOCTH,

CUMBOJTMUECKUH SI3bIK XWMHH,
(akTO/IOTHUECKMe CBeJIeHUsI O
CBOWCTBAX, cocTage,
nosiydueHUM W Ge30macHoOM
WCTIO/Ib30BaHUM  BaKHEHIIINX
HEeopraHUYeCKuX U
OpPraHMYecKUX BeIeCTB B
OBITY u MPaKTHYeCKOM
JiesITeIbHOCTH Ye/I0BeKa;

- yMeTb BBISIB/ISITh
XapakTepHble — IpU3HaKW WU
B3aMMOCBSI3b M3y4YeHHBIX
TTOHSTHM, TIPUMEHSTH

COOTBETCTBYIOLLIME  TIOHSITUS
MpU OMNHCAaHUM CTPOEHUs U
CBOMCTB

HEeOpraHuuecKux u
OpraHMYecKuX BeIeCTB U UX
TMpeBpalLeHU; BBISIB/ISITH
B3aMOCBSI3b XUMHYeCKUX
3HaHUM C TIOHATUSIMM U
Tipe/iCTaB/IeHUSIMU JIPyTHX
eCTeCTBeHHOHaYUYHbIX
Npe/IMeTOB,;

- yMeTb WCTI0/Tb30BaTh
HaUMEHOBAHUSI XUMHUUECKUX
COoeJUHEeHUM MeKIyHapOIHOTO
COI03a  TeOpeTUYeCKou U
TNIPYK/IaIHOU XUMHU U
TPUBHUA/IbHbIE Ha3BaHUs
BaOKHEMIIIMX BelleCTB (3THJIEH,
alleTWIeH, T/ULEpUH, (eHom,
dhopManbaerus, YKCyCHast
KWAC/OTa, TIJIMLUH, YyrapHbIA
ras, yrjieKuc/bli ra3, aMMHak,
raiieHass W3BeCTb, HeralleHas
V3BeCTb, TMWTbeBasi Cofa U
JPYTUX), COCTaBJSITh (hOPMYJIbI

HeopraHn4eCKnx n
OpraHru4yeCKrx BeIeCTB,
YPaBHEHUA XUMHNYEeCKH1X

peaKLyi, OOBSICHATb UX CMBICTT;
TIO/ITBEP)KAATh ~ XapaKTepHbIe
XUMUUeCKre CBOWCTBa
BEIL[eCTB COOTBETCTBYIOIIMMHU
9KCIIePUMEHTaMH U 3ariCcsIMy

ypaBHeHUI XUMHUUECKUX
peaxwuii;
- yMeTb yCTaHaB/IVBaTb

MPUHAJIEX)KHOCTE ~ M3YUEHHBIX




HEOpraHUUYeCKux u
OpraHuuecKux  BellecTB K
orpefieJieHHbIM ~ KjlaccaM U
rpyIiam

coeIMHeHWIA, xapaKTepU30BaTh
UX COCTaB U BaKHeHIIue
CBOWCTBa; OIpeJe/siTh BUJIbI

XUMHAUECKUX CBsA3ei
(koBasieHTHas, HMOHHasA,
MeTa/l/InyeckKas,

BO/IOPO/IHAs ), TUTILIKPHCTA/L/TNY
€CKUX  pelleTOK  BelleCTB;

K/laCcCU(UIMPOBATh
XUMHUEeCKHe

peakiuy;

- cchopMUpOBaTh
Tripe/iCTaB/IeHusI: 0
XMMUYECKOHM  COCTaBJISIIOLIEN
eCTeCTBeHHOHayUYHOU

KapTUHBI MUPA, POJIA XUMHHU B
MO3HAHWU SIBJIEHWI TIPHUPOZBI,
B (hOPMUPOBAHUU MBILIEHUS
W KyJbTypbl JIMUHOCTH, ee
(byHKLMOHATbHOM

IPaMOTHOCTH,  HEOOXOJUMOM
JUIl  pelleHUs TPaKTHUeCKUx

3ajay U 3KOJIOTUYECKU
000CHOBAHHOI'0 OTHOILIEHUS K
CBOEMY 3/I0pPOBbIO u

TIPUPOJHOU CpeJe;

- YMeTh TIPOBOJUTH PaCUeThl
Mo XUMUYecKUM (opMysiam U
ypaBHEHUSMXUMUYeCKUX
peakuyii C HCIOIb30BaHHEM

(bu3ryeckux BeJINUMH,
XapaKTepU3YIOLUX BelecTBa C
KOJINYeCTBeHHOM! CTOpPOHBI:
Macchl, obneMa
(HOpMarsibHBIe YCI0BUSI) Ta30B,
KOJIM4YeCTBa BeIIleCTBa;

VICTI0/Ib30BaTbCUCTEMHBIE
XUMHAYeCKWe  3HaHusg  JJis
TIPUHSATUSA pelleHnn B
KOHKPEeTHBIX)KU3HEHHbIX
CUTyalMsiX,  CBf3aHHBIX C

BellleCTBaMU 1%} nx

TIpYMeHEeHHEeM.
OK 02. B 00s1acTH LIEHHOCTH HAyYHOT0 MO3HAHMS: - yMeTb IUIAHWPOBaTb U
Vcnonb3oBath - c(hopMHPOBaHHOCTb MMPOBO33p€eHUS, | BBIIOHATh XUMUYeCKUN
COBpEMEHHbIe COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO | 9KCIIepUMeHT  (IIpeBpallieHUst
CpeJCTBa TIOMCKa, | PA3BUTHsl HayKh M OOIeCTBeHHON IPAKTUKM, | OPTaHMUECKUX BeLIeCTB IpU
aHa/M3a Y | OCHOBaHHOIO Ha Jyariore KyJbTyp, HarpeBaHWy, 0/TyYeHue
MHTepIIpeTaruy CIIOCOOCTBYIOLLIEO OCO3HAHMIO CBOETO0 MecTa B | 9TWIEHa U U3YyYeHUe ero
TM0JIUKY/IbTYPDHOM MUDE; CBOMCTB, KayeCTBeHHbIe




uHpopMaLuu U
MH(OpMaLIMOHHbI
e TeXHOJIOTHU /ISt
BBITIOJTHEHUS
3ajau
npodeccroHanbH
O JlesiTeTbHOCTH.

- COBEpILIEHCTBOBaHWe $3bIKOBOM W UYWTAaTeIbCKOM
KYJbTYpPbl KaK CpeJCTBAa B3aUMOJENUCTBUS MEXIY
JIFOBMU U TI03HAHUSI MUDA;

- OCO3HaHWE LIeHHOCTWU Hay4YHOU JesTe/IbHOCTH,
TFOTOBHOCTh OCYILeCTBJISITh MPOEKTHYO u
WCCJIe/IOBaTe/IbCKYI0 JIeSITeTbHOCTh UHAUBUAYaIbHOU
B T'PYTIIIE;

OB/1ajleHNe YHUBEPCA/TbHBIMH y4eOHBIMH
No3HaBaTe/TbHbLIMH JJeHCTBUAMM:

B) pabota ¢ uadopmarueii:

- BJQJeTb HaBblKaMU TIO/MyyeHUs] MH(OpMaLU
V3MCTOYHHKOB pa3HbIX TUIIOB,
CaMOCTOSITe/IbHOOCYILIECTB/ATE ~ TOWCK,  aHau3,

CUCTeMaTH3alMI0  MUHTEpIIpeTalio  UHPOPMAaLUK
Pa3/IYHbBIX BU/IOB u
dhopm npe/cTaBIeHUS;

- CO37aBaTh TEKCThl B PpA3yMUHBIX (opMarax C

yyeTOMHasHaueHUss  MH(oOpMalMyd U LielleBOM
ayJUTOPUU,BbIOHpast ONTUMAJIbHYIO bopmy
Tpe/iCTaB/IeHus UBU3yau3aliyy;

- OLEHUBaTh [IOCTOBEPHOCTb, JIETUTHMHOCTb

vHpopMalY, ee  COOTBETCTBUE
MOpaJIbHO-3TUYeCKUM HOpMaM;
- WCTIOMb30BaTh  CpeAcTBa MH(OPMALMOHHBIX U

NPaBOBBIM U

KOMMYHUKAI[MOHHBIX ~ TEXHOJIOTUA B  pellleHuun
KOTHUTHBHBIX, KOMMYHHKATHUBHBIXU
OpraHu3alMoOHHBIX  3aZjau  C  CoOJIo/ieHreM
TpeboBaHMiA 3PrOHOMUKH, TeXHUKHU
6e30MacHOCTH,TUTHeHbI, pecypcocbepeskeHusl,
TIPABOBBIX u
3TUUECKUX  HOPM, HOPM  HWH(OPMAIMOHHOM
0e30I1acHOCTH;

- B/aJeTb HaBbIKaMW pacliO3HaBaHWsI W 3alllUThI
vHopmaiyy,  WHGOPMAIMOHHOW  6Ge30macHOCTH
JIMYHOCTH

peakiMd  Ha  aJbJerujpl,
KpaxMasl, YKCYyCHYIO KHC/IOTY;
JeHaTypaipiss  OekoB — TIpU
HarpeBaHWY, 1IBeTHbIE PeaKLiU
0e/IKOB; TIPOBOJUTHL peaKL|U
HMOHHOT0 0OMeHa, onpefessiTh
cpefly BOJHBIX PacTBOPOB,
KauecTBeHHble peaklid Ha
cynbdar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, Ha KaTHOH
aMMOHWSI; pelliaTh
SKCIiepyUMeHTa/lbHble  3aJauu
no temam "Metael" U
"HemeTasnbl") B COOTBETCTBUA
C TIpaBU/IAMHU TeXHUKU
0e30macHOCTH TIpH OOpaIleHn!
d Bell[eCTBaMHU u
71abopaTopHbIM
000py/I0BaHHEM; TIPE/ICTABISATH
pe3y/IbTaThI XUMHUECKOTO
SKCriepuMeHTa B (hopme
3arcu yPaBHeHUU
COOTBETCTBYIOLMX peakLid 1
¢opMyipoBaTh BBIBOZBI Ha
OCHOBe 3TUX pe3y/bTaToB;

- yMeTb aHa/IM3UpOBaTh
XUMUYeCKylo  MH(GOpMaLuio,
Mo/yyaeMyl0 M3 pa3HbIX
HMCTOYHHKOB (cpencTB
MaccoBOM MH(OpMaLK, CeTh
WuTepHeT u fpyrue);

- B/IaJIeTh OCHOBHBIMU
MeToZlaMi Hay4yHOTO TI03HaHHs
BEL[ECTBE U XUMHUYECKUX
SIBJIEHHM (HabmozeHve,
v3MepeHue, 9KCIIepUMEHT,
MO/le/TMpOBaHUe);

- YMeTb TPOBOJUTh PaCyeThI
10 XUMHUUeCKUM (opmysiaM |
ypaBHEeHUsIM XUMHUECKUX
peakuuii C WCMHO0/Ib30BaHUEM
bu3nueckux BeJTMUNH,
XapaKTepU3YIOLX BelecTBa C
KOJINYeCTBEHHOM CTOpPOHBIL:
Maccel, o0veMa (HOpMasbHbIE
yC/I0BUsI) Ta30oB, KOIMYeCcTBa

BelleCTBa, HCITI0/Ib30BATh
CHUCTeMHbIe XUMHUyecKue
3HAHUA A1 TPUHATHUSA
peH_IEHI/Iﬁ B KOHKDETHBIX
JKM3HEHHBIX CUTyallUIX,

CBAA3aHHBIX C BeIIeCTBaMU U UX
IMpUMEHEHHEM

OK 04.

- 'OTOBHOCTH K CaMOPd3BUTHUIO, CAMOCTOATE/ILHOCTUI

- YMETH IJIaHWPOBATb n




: v
SddekTuBHO CamooMnpe/e/eHHI0 BBITOJTHATD XUMUYeCKUN
B3aUMO/IeICTBOBA | - OBJIafieHne HaBbIKaMH1 yueOHO- | KCriepuMeHT  (TIpeBpalLjeHust
Th ¥ paboTaTh B | MUCC/IEOBATE/ILCKOM,IIPOEKTHOM u COLMAbHOM | OpraHMYecKMX BeIeCTB IIpH
KOJIJIeKTUBEe u | AeATe/IbHOCTY; HarpeBaHuY, [I0/IyueHue
KOMaH/ie. Osnapenne YHMBEPCA/IbHBIMH | 3TYjleHAa W U3y4yeHue ero
KOMMYHUMKATHBHBIMUACUCTBUAMMU: CBOﬁCTB, KaueCTBeHHbIe
6) COBMEeCTHaA JeATe/TIbHOCTDb: peakLuu1 Ha anb/IeTU/IbI,
- TOHMMAaTb W  WCMO/B30BATh  TMPEUMYINECTBA | gpaxmas, YKCYCHYIO KHUCTIOTY;
KOMaH/{HOM ¥ UHIUBU/ya/TbHOU paboTh; JeHaTypaumsi  GEIKOB  IIpH
- TIPUHMMATL LM COBMECTHOH  JIeATENbHOCTH, | yarpepaHu, L{BETHEIE PeaKLiyi
OpraHM30BbIBATL M KOOD/MHMPOBATh JIBUCTBUS TIO | Genkop; MPOBOAWTH peaKLuH
ee/l0CTIDKeHHIO: COCTaBJISITh TaH | yommoro ofMeHa, OrpeiensTh
,IILEI/ICTBI/II/I,paC6Hpe,IILEJIHTb POTM C yY4eTOM MHeHMH | chonv  ponmpix  pacTBOpOB,
ng(tTHHKOBo CYKJaTb  PesylbTarbl — COBMECTHOH | yayocrpepme  peakipm  Ha
pabOTEL, 6 cyabdar-, KapboHat- "
- KOO UpoBaTb W BBITIOJIHSATh abo B
PAMEMD paboTy XJIODUJ-aHUOHbI, Ha KaTUOH
YC/IOBUSIXPEaTbHOT 0, BHUPTYaJIbHOTO u )
. aMMOHMS; peraThb
KOMOMHHPOBAaHHOT OB3aUMO/IeCTBHS;
SKCIIepUMeHTa/IbHble  3a/laud
- OCYLIEeCTB/ISITb ~ TIO3UTHMBHOE  CTpaTeruueckoe " M
ToBe/leHre B Pa3/IMUHbIX CUTYaLIUsIX nposBrsTs | Lo TeMaM Meraner — u
A b ’ p "HemeTasibl'") B COOTBETCTBUU
TBOPUECTBO ¥ BOOOpaykeHHe, ObITh MHULIaTUBHBIM
C NpaBUIaMH TeXHUKU
OBnajieHne YHUBEPCA/IHBIMHU Pery/STUBHBIMU 6 5
O TA—— €30I1aCHOCTH an6o pareH’r
r) IPUHATHE Ce0sl M JPYTHX JIK/Iei: CgemeCTBaMH R e
- IPYHUMATh MOTUBBI M apryMeHTHI Apyrux mogeir | O°OPYAOBAHUEM, TPE/CTABILATH
TIPY aHa/U3e Pe3y/IbTaToB JeATe/TbHOCTY; Pe3yJIbTaThl XUMIIECKOro
- [pU3HABATH CBOE TIPABO 1 TPABO APYTHX JHoeil Ha | 2KCHEPUMEHTA B (hopMe 3arncH
OLITHGKI YPABHEHUH COOTBETCTBYIOLMX
- pa3BUBATH CIIOCOGHOCTH TIOHMMaTh MHp C To3urpa | PEAKUMA 1 GopMy/MpoBath
pe3y/IbTaToB
OK 07. B 00/1aCTH 5K0/IOrHYECKOr0 BOCIIUTAHUS: - chopmUpoBaTh
CopeiicTBOBaTh - C(hOpMHPOBaHHOCTb 3KOJIOTUUECKOW KYJIbTYpbI, | IIpe/jCTaB/IeHusI: 0
COXPaHEeHHIO TIOHUMaHWe BJIUSIHUSL ~ COL{MA/IbHO-9KOHOMHUECKUX | XMMUYeCKOM  COCTaBJISFOLLieN
OKpYKarolwei TIPOLIECCOB Ha COCTOSIHWE TIPUPOJHOM U COLMA/bHOM | eCTeCTBeHHOHAyUYHOU
cpefpl, Cpeibl, OCO3HaHWe T00a7bHOTO  XapakTepa | KApTWHBI MUPA, PO/IA XUMHUU B
pecypcoc6epe)KeH 9KOJIOrn4eCKux HPOGJ'IEM; TO3HAHUU SIBJIEHUM MpHUpoambI,
MIO, TPUMEHsTH | - IVIAHMPOBAHWE W OCYLLECTB/IeHHe [eiCTBUHA B | B (DOPMUPOBAHHM MBbIILTEHHS
3HAHUS 06 | OKpy)Karollleil cpefje Ha OCHOBe 3HaHWs Liesied | U KyJbTypbl JIMUHOCTH, ee
M3MEHEeHHUN YCTOMUMBOTO pasBUTHSl YelOBEUECTBa; aKTHWBHOe | (PYHKI[MOHAIbHOU
K/IMMarTa HerpusiTie  JeWCTBUM,  NPUHOCAIMX  BpeJ, | FPAMOTHOCTH,  HeoOXOAUMOM
> ~
NPUHLMIIBL OKpY>Karollel cpefie; JUIs  pelleHus] TPaKTUYeCKHUX
6epesKTMBOTO - yMmeHUe 3a71aun 9KOJIOTUYECKU
NPOM3BOJCTRA TIPOrHO3UPOBATHHEDIArOTPUSTHLIEIKOJIOTMUECKHUENO | 0O0CHOBAHHOTO OTHOLIEHUS K
3
SdbexTHRHO CJ1e[ICTBUS Tpe/INPUHIUMAEMbIX | CBOEMY 3[J0POBBIO u
TIeHCTBOBATD g | AEVICTBHH, IPeJOTBpALLATh UX; _ | mpupoaHO# 6cpe,qe,
" - - yMeTb CO0/0JaTh MpaBuUIa
Ype3RBIYARHBIX paciliMpeHre OfbITa JAesTebHOCTH SKOJIOTMUeCcKOu \2 )it p
HarpaB/IeHHOCTH; 9KO0JIOTUUeCKH
CUTYyaLIUsIX.

- OBJIa/IeHHe HaBbIKAMH Y4eOHO-UCC/IeI0BaTe/TbCKOM,
MPOEKTHOM U COLUA/TbHOM J1eSITeNTbHOCTY;

11e/1ec000pa3sHOro  TMOBeJeHHs
B ObiITy W TPYJOBOM
JIeITeIbHOCTH B L[eTsIX
COXpaHeHUsI CBOETO 3710POBbSI U
OKpY>KatoLLlern TIPUPOAHOMN
CpeZibl; YUMTHIBAaTh OMACHOCTb




BO3/IEUCTBUS Ha JKUBbI®
OpraHU3MBI oripe/ie/ieHHbIX
BeIlleCTB, TOHWMasi  CMBIC
TIOKa3areJsist Tipe/ie/TbHOM
JIOTTYCTUMOM KOHI[eHTpaI[U1

IIK 2.1 - yMeHue 0becrieurBaTh yIipaB/ieHHe IBIKEHUEM; - cchopmMrpoBaTh
Ob6ecnieunBaTh - TIOHUMaHWe U aHa/iM3 paboThI )Kesle3HOIOPOXKHOTO | TIPe/ICTAB/IEHUs: O CBOMCTBAaX
BbITIO/THEHUE TpaHCIopTa MeTa//IoB, CIUlaBaX, BUZAX
yCJIOBUM 1o KOppO3WH, obsactu
OopraHu3aLyu MpUMeHeHus1

JIBIDKEHUS HeMeTa/UTMUeCKUX U
TPaHCIIOPTa. KOMITO3ULIMOHHBIX
MaTepHrasoB, BHJAX v
CBOMCTBAaxX TOI/IUBA,
CMa30UHbIX Y  3al[UTHBIX
Marepuanax, CBOMCTBAx
HeOpraHn4yeCcKux v
OpraHMYecKuX  COeJUHeHHH,
MapKuUpOBKe U  [epeBO3Ke
I'PY30B M0 >Kele3HOU Jopore.

B pe3ynbTaTe OCBOEHHs MPOrpaMMbl yueOHOTo TpeMeTa peasd3yeTcsl porpaMma BOCIIUTaHUS,
HaripaB/ieHHasi Ha ()OpMUPOBaHUe C/IeYIOIIUX TUUYHOCTHBIX pe3y/abTaToB (JIP):

JIP 2 TIposiBAsSiIOIIMI aKTUBHYIO TPaXKJAaHCKYHO MO3ULMIO, JEeMOHCTPUPYIOLIMK NIPUBEPKEHHOCTh
TIPUHLUIIAM YeCTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH, 3KOHOMWYECKA aKTUBHBIM W Yy4YaCTBYIOLIUA B
CTy/IeHYeCKOM U TeppUTOpPUAJbHOM CaMOYIIpaB/ieHWH, B TOM UHKC/Ie Ha YCIOBUSIX A0OpOBO/bUECTBA,
TIPO/IYKTUBHO B3aUMO/IEMCTBYIOIIWHN W yUaCTBYIOIIHMA B IeATeTbHOCTH 00II[eCTBeHHbIX OPraHU3allHi.

JIP 4 TIposBnsromny U JeMOHCTPUPYIOLIMK YBa)KeHHe K JIFOASAM Tpy/a, OCO3HAOLMM 1[eHHOCTh
cobcrBeHHoro Tpyga. Crpemsimuiics K  ¢GOPMHPOBaHHMIO B  CeTeBOW cpefle  JMYHOCTHO U
npogeCCHOHATBHOI0 KOHCTPYKTUBHOT'O «L{U(POBOTO C/Iefiax».

JIP 16 TIpuobpereHre 0OyYarOIMMHUCS COLMAJLHO 3HAUMMBIX 3HAHUM O TpaBWIaX BeJeHUs
3K0JI0rnyeckoro obpasa >KM3HM O HOPMax W TPaJULIMsX TPYJOBOM JedaTe/bHOCTU YesloBeKa O HOpMax U
TPaAWLUSIX TTOBe/|eHUs UeioBeKa B MHOTOHAIIMOHAIbHOM, MHOTOKYJITYPHOM 0011jeCcTBe.

JIP 23 TTonmyyeHue 00y4arOUIMHACS BO3SMOXKHOCTH CaMOPACKPBITHSI 1 CaMOpeau3ariyst JMIHOCTH.

JIP 30 OcymecTBIsONMA MMOUCK W WCIO/Ib30BaHWe WHGOpMaIK, HeoOXOAUMOU  [ijist
3¢(eKTUBHOIO BBINOTHEHUS Pa3/IMUHBIX 3a/ja4, ITPo(eCcCHOHATBLHOTO U IMUHOCTHOTO Pa3BUTHSL.




2 CTPYKTYPA U COJAEPKAHVE YYEBHOMU JIVCIIUIL/INHBI (ITIPEJJMETA)

2.1 O6bem 1 BUABI yueOHOI padoThI

Bup yue6Hoi1 padoThI

0O01BéM B yacax

O01bémM 00pa3oBaTe/IbHOM MPOrPaMMbI YUeOHOM AU CIUTTHHBI 72
B TOM UHCJIE:
OcHoOBHOe coiep)XKaHue 72
B TOM UYHMCIIe:
JIeKLUY, YPOKHU 34
IpaKTUYeCKue 3aHATUS 28
nabopaTopHbIe 3aHATHUS 10
IIpodeccuoHaIbHO-OpPHEHTUPOBAHHOE COJiep>KaHHe
B T.U..
TeopeTHyeckoe obOyueHHe 34
TIPaKTUYeCKUe 3aHITUS 78
nabopaTopHbIe 3aHATHUS 10
KOHTPOJIbHbIE PA0OThI 2
B coomgemcmeuu ¢ yueOHbIM naaHom no umozam I cemecmpa ammecmayusi
npoeodumcsi 8 hopme KOHMpPo/AbLHOU pabomnl.
I[IpomexyTouHas arrecranus (B popme quddepeHIIMPOBaHHOTO 3aueTa) 2




2.2 TemaTHueCcKUH IJIaH U CO/iep)KaHHe

1 2 3 4
dopmMmupyemsble
HaumenoBanue KOMIETEHIMM
pa3IesioB u Tem Cojep>xaHue yueOHOro MaTepuasa, IPpaKTHYECKHe U J1a0opaTopHbIe 3aHATHS, OoBem (OK),IIK u
caMocCTosATe/IbHasA padoTa 00yJyarmmxcs YacoB | JIMYHOCTHBIE
pe3y/jbTaThl
(IP)
Paspen 1.Teopernyeckre 0CHOBbI XUMHUH 8
Tema 1.1CTtpoeHue 1.1.10cHOBHBIe MOHSTHS ¥ 3aKOHBI HEOPTaHUUeCKOU U 0b11ielt xumuu. [leprouueckast ciCTeMa XUMUUECKHAX OK 01 OK 02
aTOMOB. anemeHToB [I.1. MenzieneeBa. CTpoeHue aTomMa JIP 16,23,30
[Tepuoanueckuii CojepxaHue yueOHOro MaTepHasia
3aKOH U CoBpemeHHasiMoZieNIbCTpoeHUsiaToMa. CUMBO/TMUECKUMSIBBIKXUMUN.  XUMUYECKUMS/IEMEHT. O/eKTpOHHast
riepuoinueckKast KoH(purypaiuys atoMma. KnaccuukaiysxuMuueckKux3/1eMeHTOB(S-, p-, d-3/ieMeHThI). BaneHTHbIe 371eKTPOHBI.
CHUCTeMa XMMUYECKUX | BaseHTHOCTb. O/1eKTPOHHAsTPUPOAAXUMUUECKOUCBSI3U. OJIeKTPOOTPULIATENIbHOCTh.  BUbI  XMMHUUeCKONCBA3U
snemenTos [I.U. (koBasleHTHas1, MIOHHasl, MeTa//TnyecKasi, BOZOPOHasi) UCTTOCOObiee0Opa30BaHMsI. 7
MenpgeneeBa [eprioarueckast cucteMa XumMuueckrx 3nemeHToB .. MeHgeneeBa. @usnyeckuii cMbici [leproardeckoro 3akoHa
I, MeHeneeBa. 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB XMMUUECKUX 3JIEMEHTOB, 0Opa3yeMbIX UMM TIPOCTBIX U
CJIOKHBIX BeleCTB B COOTBETCTBUM C IIOJIO’KEHMEM XMMUYeCKOro 3jeMeHTa B [leproguueckoil cucrteme.
MupoBo33peHueckoe U HayuyHoe 3HaueHve Ilepuoguueckoro 3akoHa [.M. MeHgeneesa. IIporHoser /.M.
MenpeneeBa. OTKpbITHE HOBbIX XMMUYECKUX 3/IEMEHTOB
1.1. 2lTpakTnueckoe 3aHsaTHe Nel PellleHue NpPaKTMKO-OPUEHTHMPOBAHHBIX pacyeTHBbIX 33jay 10 TeMe: OK 01 OK 02
"OCHOBHBIE KO/TMUeCTBEHHbIE 3aKOHbI ¥ paCyeThl 110 YPaBHEHUSIM XUMUUECKUX PeakLvui'" K 2.1
IIpo¢unbHbie U npodeccHoHaIBLHO 3HAYHUMBbIe 3/IEMEeHTBI CO/ilep)KaHHuA: XUMUUeCKUe sSBJIeHUSI B OCHOBE 2 JIP'
TeXHOJIOTUUeCKUX OrepaLdi Ha MpeAnpUsTUSIX >KeJIe3HOJOPO)KHOTO TPaHCIIOpTa (HaryiaBKa Py PeMOHTHBIX 2 4.16.23.30
paboTax, HaHeceHHe JJaKOKPAaCOYHbIX TTOKPBITHH). U
1.1.3IIpakTHyeckoe 3aHATHe Ne2 PellleHUe IPAaKTUKO-OPUEHTUPOBAHHBIX paCueTHBIX 3ajaud II0 TeMme:
[Teprogrueckasi cuctemMa XuMuueckux siemeHToB .M. MenzaeneeBa. CTpoeHue aTomMa OK 01 OK 02
IIpo¢unbHbIie U MpodecCHOHATHFHO 3HAYUMbIE 3/1eMeHThI cojepxaHus. OCHOBHbIe XUMUUYECKHe 3aKOHBI, 2 [IK 2.1
TEOPUU U yUueHUsI CTIOCOOCTBYIOT OoJiee TIOJTHOMY M OCO3HAHHOMY TMOHMMAaHHI0 XUMHUECKUX TPOLIeCCOB JIJIst JIP
(hopMHpOBaHUSI HAYYHOTO MUPOBO33pEHUSI;KaK OCHOBBI [i/IsI KOJTMUECTBEHHBIX PacueTOB U pelleHus MHOTHe 2,4,16,23,30
pacyeTHble 3a/lauy IIPAaKTUYECKOI0 ¥ TeXHOJIOTUYeCKOro 3HaUeHUsl.
1.1.4ITpakTueckoe 3ansaTue Ne3PenleHre 5KCIiepUMeHTa/IbHbBIX 3a/lau 0 Teme: THUITbl XUMUYeCKUX CBS3e. 2 OK 01 OK 02




1 2 3 4
TWIIbI KPUCTA/VIMYECKUX PeleTOK
IIpodpunbubie U mnpodecCHOHA/NIBLHO 3HAYMMble 3/IEMEHTHI cojep)kaHusA.BelljectBa C aTOMHOW U JIP
MeTa/UTMUeCKOW KPHUCTa/UVIMYeCKUMM pellleTKaMHd KaK KOMIIOHeHTbl TO0JyIIPOBOAHUKOBLIX MaTepHuasoB, 2,4,16,23,30
(h0T03/1eMEHTOB, AMO/I0B, UHTETPAJIbHBIX U 3JIEKTPUYECKUX CXEM.
Pazpgen 2. XuMuueckue peakuum 10
Tema 2.1  Tunsl | 2.1.1 Knaccudukaiysi ¥ TUTTbI XUMHAUYECKUX PeaKkliii HeOpraHWueCKUuX CoeiMHeHU OK 01 OK 02
XUMHUUYECKUX peakLui [IK 2.1
JIP 4,16,23,30
Copep)xaHue yue0HOro MaTepuasa
Knaccudukaysiu THbIXMMUUeCKUX peakiuiicyyacTHeMHeOpraHMue CKUXBelleCTB.
CocraBneHreypaBHeHUAPeaKIIUACOeJUHEHNS, PA3/IO’KeHUs], 3aMellleHus, 0OMeHa, BT.4. peaKI[UHUrOopeHws,
OKHCJ/IEHUSI-BOCCTAHOB/IEHUSI. 2
Y paBHEHUSIOKUC/IEHHUS-BOCCTAaHOB/IeHUs. CTeneHbOKUCIeHUsl. OKUC/INTeTbUBOCCTaHOBUTE b, COCTaB/IeHnen
ypaBHUBaHWE OKHUC/IUTETbHO-BOCCTAHOBUTEIbHBIXPEAKIIMHMETOZA0MI/IEKTPOHHOT00aaHca. OKUCTUTeTbHO-
BOCCTaHOBUTE/IbHbIEPEAKI[MMBIPHUPO/ie, TPOU3BOACTBEHHBIXIIPOLIECCAXKU3HEAesI TeTIbHOCTUOPTraHU3MOB.
2.1.2 IIpakTtnuyeckoe 3aHaTHe Ned PellleHHe 5SKCIIepUMEHTA/IbHBIX 3afay M0 TeMe: "OKUCIUTEIbHO-
BOCCTAaHOBUTeJIbHbIE peakLiu" OK 01 OK 02
IIpo¢unvHbie U mpodeccHoHANBLHO 3HAYUMbIe 3JIEMEHTBI CO/iep)KaHHuA.3HaueHue OKUC/IUTe/bHO- ? K 2.1
BOCCTaHOBUTE/IbHBIX Peaklil B IPUPOJe Y Ha NpeANpHUATUSX XKe/le3HOA0POKHOW oTpac/ii. OKUCUTENTBHO — TP 4.16 '23 30
BOCCTAHOBUTE/IbHBIE TIPOLIECCHI KAaK OCHOBA TIPOL[ECCOB KOPPO3WM METa/l/IOB, PAabOThI XUMHUECKUX T
HWCTOYHUKOB TOKa M aKKYMYJISITOPOB U T.J.
Tema 2.2 2.2.1PacTBOpeHue Kak (pU3NKO-XUMHUUeCKUM TpoLiecc. OK 01 OK 04
JJ/IeKTPo/IUTHUYEeCKa [K 2.1
A1 AUCCOLMALUAA U JIP 4,16,23,30
HOHHBIH 00MeH Cojep)xaHue yueOHOro MaTepHasia
TeopusiaeKTpOMUTHUECKOHANCCOTMAlU. VIOHBI. DIeKTPOUTBI, He3/IeKTPOIUTHL. PeaklIMUMOHHOTO 0OMeHa.
CocraByieHrepeaKIMiiMOHHOT 000MeHaIy TeMCOCTaB/IeHUSTUXTTIOTHBIXMCOKPAIlleHHBIXMOHHBIX ypaBHEHUH.
KucnoTHO-0CHOBHBIEpeakK UK. 3a/laHHsIHaCOCTaB/IeHUEeMOHHbBIXPEeaKI[1H. 2
[MpakTHyeckoe WCII0/b30BaHWe peakluii HOHHOTO oOMeHa U THApoaM3a B TEXHOJIOTUYECKUX
mpoiieccax KeJe3HOOOPOXKHOT0 TPaHCIIOPTA. [TouaTus: raJIbBaHOCTET U4,
IraJIbBAHOIINIACTHKA, UX ITPAKTHUYECKO€E€ 3HaYEeHHE B ZKEJIE3HOJOPO2KHOM XO3SINCTBE.
2.2.2]1abopaTopHoe 3aHsaTHe (pabora) Nel'lcciiefoBaHue CBOWCTB 3/1eKTposiMToB. Ornpezpenenne pH 2 OK 01 OK 04
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cpe/ibl pacTBOpOB. Teopusi 3/1eKTPOIMTUUECKOMN AUCCOLUaLin”

IIpodunbubie U npodeccHoHAIbHO 3HAUMMBbIE 3/IEMEHTBI CO/Jep)XaHHA. AKKYMYJITOPbL: TIPUHLUI KX K21
JIP 4,16,23,30

paboTsl, ux npumMeHenue B CLIB.

2.2.3/TabopaTopHoe 3aHsTHE (padoTa)Ne2 "Peakiiii HOHHOTO oOMeHa. ['uaposu3 coseit” OK 01 OK 04

IIpopunvHbie U  mnpodeccoHaNbHO 3HAUUMble  3/IeMeHThbI  cojep)kaHusi.[IpumeHeHUe  Ha ? K 2.1

JKeJIe3HO/IOPO’KHOM TPAHCIIOpPTe peaKL[iH MOHHOr0 0OMeHa [ijisi yMsirueHUst Bo/ibl (CHYKeHWe KOHL|eHTpaLuu TP 4.16 '23 30

nonoB Ca** u Mg*").I'uipo/n3 Ha NpeAIpUATHSIX YKeIe3HOJ0POKHOI0 TPAHCIIOPTa. T

Pa3pen 3. CTpoeHue BeliecTBa U CBOHCTBA HEOPraHUYeCKHX BellecTB 14

Tema 3.1 | 3.1.1 OcHOBHBIE K/IaCChl C/IO’KHBIX HEOPTaHUUECKUX COeMHEHUH. OK 01 OK 02

Knaccudukanys, IK 2.1

HOMEHKJ/IaTypa U JIP 4,16,23,30

CTpOeHue CopepxaHue yueOHOro Marepuasia

HeOpraH"yecKux [TpegmeTHeopraHnnueckoxumuu. KnaccudukaiusiHeopraHnueckrxselecTB. [IpocTbienc/IoKHbIe BelllecTBa.

BellleCTB OCHOBHBIEK/IACCHIC/IOXKHBIXBEIECTB  (OKCUZBI,  TUJPOKCHU[JbI,  KHUCJIOTHI, comu).  B3aumocsssb
HeopraHvuyeCKuxBellleCTB. ArperaTHbleCOCTOSIHUSIBeLL|eCTBa. Kpucrannmueckrernamop@HbleBelecTBa. ?
TunbIKpUCTaI/IMYeCKMXpeIeTOK  (aTOMHasi, MOJIeKyJ/sipHas, WOHHas, MeTalauueckas). 3aBUCHMMOCTb
(hb131UeCKHXCBOWCTBBELLeCTBAOTTUINIAKPHCTA/I/TNUECKOMPELLeTKH. 3aBUCHMOCTbXUMUYECKOU
aKTHMBHOCTUBEILleCTBOTBUAAXUMUYECKOWCBA3UMTUNAKPUCTAINYeCKOUPEIIIeTKH. [TprunHbI
MHOT000pa3usIBeITeCcTB
3.1.2IIpakTnueckoe 3aHsTUe Ne5PellleHre 3KCrepUMEHTa/lbHBIX 3aad 1o Teme: YUuCThie BellecTBa U OK 01 OK 02
cMecu. JlucrniepcHble CUCTeMBI. 7 K 2.1
IIpo¢unbHbie U NpoeccHOHA/IBLHO 3HAYUMbIe 3/IeMeHThI co/iep)KaHusA. CTeK/I0M/IaCTUK KaK OCHOBA /IS TP 4.16 '23 30
usrorosjenus getaneii CLIB. o

Tema 3.2 ®usuko- | 3.2.1 Metaubl. ITonokenue B TICXD [I.M. MeHzeneeBa, ocobeHHOCTH cTpoeHusi. Kopposust meTtasiios. OK 01 OK 02

XUMHUUeCKHe CBOMCTBa | MeTo/pl 3al{UThl KOHCTPYKLIMI MOJBXKHOIO COCTaBa [IK 2.1

HeopraHu4YeCcKux JIP 4,16,23,30

Bell|eCTB Copep)xaHue yue0HOro MaTepHasa
Metanbl. Oo6uedr3nUeCKHenXUMUUeCKHeCBOHCTBaMETa/lIOB. CriocobbImoyueHust. 3HaueHue 9
MeTa/l/IOBUHEeMeTa/VIOBBIIPUPOJAeKU3HelesTe/IbHOCTUUe/I0BeKanopraHu3MOB. Koppo3usmeranios:

BU/IBIKOPPO3UH, CIIOCOOBI3aIUTHIMETA/IZIOBOTKOPPO3UH

3.2.2 IIpakTnueckoe 3aHsaTue Neb PelieHre skcriepuMeHTabHBIX 3aZa4 1o Teme: "MeTasibl" OK 01 OK 02
IIpodunbHbie U npogeccuoHaIbLHO 3HAYUMBIE 3/IEMEHThI COAep)KaHHUA. [/ TMHUKA CBSI3U M yCTPOMCTB 2 I[IK 2.1
CWrHa/M3aLuH, [ieHTpanv3aimu U 6s1okupoBky (CIIB) HeoOX0AUMBI CTasiea/TFOMUHEBBIE TTPOBOZA. MeHbIN 1 JIP 4,16,23,30
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JIATYHHBIA TIPOKaT UCIO/b3yeTCs MPU U3rOTOB/IeHHMHM U peMoHTe Jetaned CLIb, pa3nuuHol amnmapaTypbl
)KeJIe3HOZIOPOKHOM aBTOMAaTHUKU U CBSI3U.
3.2.3. Hemetasnbl. [Tonoxkenue B [ICX3 /I.11. MeHzeneeBa, 0COOEHHOCTH CTPOEHHS OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Copep)xaHue yue0HOro MaTepuasa
Hemetamiel.  O6muedr3nyeckrenXMMAYeCKHeCBOMCTBaHEMETA/IOB.  TUNMYHbIeCBOMCTBaHeMeTanioB V-
VliIrpynn.  KnaccupukaussiHOMeHK/IaTypacoejuHeHHiiHeMeTa/uioB.  [IpMeHeHue BaXXKHEUIIUX 2
HeMeTaJlJIOB ¥ UX COeOUHEHUU B KEJIe3HOOOPOXKHOM X03AUCTBE KpyroBopoThIOMOreHHBIX
3JIEMEHTOBBIIPUPO/ie
3.2.4 IIpakTnueckoe 3ausaTue Ne7 PellieHre sKkcriepuMeHTaIbHBIX 3a,a4 110 Teme: "Hemertasibl”
IIpo¢dunbHbie U npogeccioHaNbHO 3HAaYMMBbIe 3/1eMeHThl cojiep)KaHuA./IHepTHbIe rasbl UCMOIb3YHOT B
CUCTeMaX CUTHa/IM3al[i|, 1[eHTpaiu3aliui U OJIOKUPOBKM /Jisi 3aTlOJTHEHUST 3/IeKTPOBAKYYMHBIX TIPHOODOB. OK 01 OK 02
CesnieH — OCHOBA /1151 U3TOTOBJIEHHS BbINpsIMUTeNel U (poTo31eMeHTOB. KpeMHII — 3/71eMeHT UHTerpajbHbIX 2 [IK 2.1
MHKDOCXeM CHCTeM YTIpaBJieHHsl JBIKeHWeM Toe3foB. KapOuj KpeMHHsS Kak KOMIIOHEHT BapHCTOPOB, JIP 4,16,23,30
MpUMEHSIEMbIX B YCTPOWMCTBAaX aBTOMAaTMUECKOrO PperyJMpOBaHUsl CTPeJOK >Ke/e3HOZOPOXKHBIX IMyTell Hu
repees3/ioB.
Tema 3.3 | 3.3.1I'eHeTHuecKasi CBsI3b HEOPraHUUYECKHUX COeIMHEeHUM OK 01 OK 02
WpenTudukanys HToroBasi KOHTpo/IbHasi padora Nel [IK 2.1
HeOopraHu4YeCcKux JIP 4,16,23,30
COeJJTHeHUM Copep)xaHue yue0HOro Marepuasa
XUMUYeCcKreCBOMCTBAOCHOBHBIXK/IaCCOBHEOPTaHUUECKHXBeIleCTB  (OKCUJI0B,  TM/POKCH/OB,  KHUCJIOT,
COJIeUnJIp.). 3aKOHOMEpPHOCTHUBHU3MEHEHNHCBOWCTBIPOCTHIXBELLeCTB, BO/IOPOHBIXCOeIMHEHUH, 2
BBICIIMXOKCUJOBUTUIPOKCH/IOB. WpenTudukalsiHeopraHnyeCKMXBell[eCTBCUCTIOIb30BaHUeMUX (PU3UKO-
XUMHUYECKUXCBOWCTB,XapaKTePHbIXKaueCTBeHHbIXPeaKLIUn
Hmoe I cemecmpa: MakcumanbHasi yueOHasi Harpy3ka (Bcero) 32
Obs13aTesibHas ayIUTOpHasi yueOHast Harpy3Ka (Bcero) 32
IpakTUuecKue 3aHsTUsI 14
nabopaTopHble 3aHsTUS (PabOTHI) 4
KOHTpOJTbHast paboTa 2
Pa3pen 4. CTpoeHue M CBOICTBA OPraHMYeCcKUX COeJUHeHUH 32
Tema 4.1 | 4.1.11ToHsTHE 06 OpraHMYeCKHUX BelllecTBaX, MX NMIPUMeHeHHe Ha »Kele3HOU Jjopore. OK 01 OK 02
Knaccudukanms, K 2.1
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CTpOeHHe u JIP 4,16,23,30
HOMEHKJ/IaTypa Copep)xaHue yue0HOro MaTepuasa
OpraHUYeCcKUx INosiBIeHMerpa3BUTHeOPraHNUeCKOMXUMHUMKAKHAYKH. ITpeyMeTOpraHMYeCKOMXUMHH.
Bell[eCTB MecTon3HaueHeopraHu4eCKOMXMMUUBCUCTEMeeCTeCTBEHHbIXHAYK. XUMHUeCKOe CTpPOeHHe Kak IOpsJoK
COeJJVHeHUs] aTOMOB MOJIeKy/le COrJIaCHO MX BaJeHTHOCTU. lIprMeHeHue oOpraHu4yecKux BeLlecTB Ha
JKere3Hou opore
4.1.2Teopusi A.M. bytnepoBa. Knaccudukaiys opraHuuecKux BelecTB. OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Copep)xaHue yue0HOro MaTepuasia
[Tos10’xeHNATeOPUUXUMUUECKOT OCTPOeHUsIOpraHnyeckuxcoeiuHeHNAA. .M.  ByTtnepoBa. YryepoJHbIliCKeneT
OpPraHMYecKOM MOJIeKy/bl  3aBUCMMOCTb  CBOMCTB — BEIL]ECTB OT XMMMYECKOrO CTPOEHHSI  MOJIeKYJI.
W3omepusinnzomepsbl. [IoHATHEOPYHKLIMOHATBHOWT pyTITIe. Papukar.
[MpuHLMMBIK/IaCCU(HKALIAMOPTaHUUeCKUXCOe IMHEHUH.
Meyx1yHapoiHassHOMEeHK/IaTy PauTIPUHLMITBIHOMEHK/IaTypbIOpraHUYe CKUXCOeIMHEHU
Tema 4.2 Csorictsa | 4.2.1AKaHbI: COCTaB, CTPOEHHE, TOMOJIOTUYECKUU P, OK 01 OK 02
OpraHnu4yecKux [IK 2.1
coeIMHEeHUMN JIP 4,16,23,30
Copep)xaHue yue0HOro Marepuasa
I[IpenenbHBIEYT/IEBOAOPOALI (ATKAHBIMIMK/IOANKAHb). OCOOeHHOCTH KaacCUPUKALUM ¥ HOMEHK/IATyphl,
n30Mepus, dbusnyeckue CBOICTBA, XUMUYECKUEe CBOIICTBa, CII0COOBI T0JTyYeHusl.
['opeHreMeTaHaKaKOIUHU30CHOBHBIX UICTOYHUKOB TeTl/Ia B TIPOMBILIEHHOCTH U ObITy. CBOMCTBA MPUPOJHBIX
YI/1eBOIOPO/IOB, HAXOXK/eHUe B [IPUPOJe U IPUMeHeHKe alKaHOB.
4.2.2 IIpaktuyeckoe 3aHaTHe Ne8 PelleHue >KCliepUMeHTa/IbHBIX 3ajau I0 TeMe: "CpaBHUTe/IbHas
XapakKTepuCTUKa MeTaHa U 3TaHa" OK 01 OK 02
IIpopunbHble U mnpodeccHOHATBHO 3HAYUMbIe 3/1eMeHThbl cojep)KaHusa.)Kuikue YrieBoJOpO/bI K 2.1
(6eH3VHBI, KePOCHHBI, COJISIPOBbIe Macia, Ma3yT) - B KaueCTBe TOPIOUEr0 B [JBUraTe/ssX BHYTPEHHero TP 4.16 '23 30
CropaHusi MOJBW)XHOIO COCTaBa >KeJe3HOZOPOKHOIO TpaHCHopTa. TBepzble yrieBoZopo/bl (mapa@uHbl) — T
KOMITOHEHTBI )XUJKUX CMa30K, UCII0J/Ib3YeMBIX /Il CMasKy feTanel u y3/108 CLIb.
4.2.3 Ankenbl, ankaaueHbl. CocTaB ¥ 0COO€HHOCTH CTPOEHUSI OK 01 OK 02
IK 2.1
JIP 4,16,23,30

Copep)xaHue yue0HOro Marepuasa
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HenpenenbHble (anKeHbl, aTKWHbIMAMIKagueHbl). Oco0eHHOCTH K/lacCU(UKALIMK M HOMEHK/IaTyphl, U30MepHs,

dbusnueckue CBOICTBA, XUMUUECKHe CBOMCTBA, CITOCOOBI MOy YeHUS.

['opeHuealeTUI€HAKAKMCTOUHUKBBICOKOTEMIIEPATY PHOIOT/IaAMEeHU1JIICBapKU M PEe3KUMETaILIOB.

[IpakTHUeCcKoe IpUMEHEeHHe ajlKeHOB Y aJKaJJueHOB B KeJe3HOJ0POKHOM XO3S5IMCTBe

4.2.4 IIpakTu4yeckoe 3aHaTHe Ne9PelieHue sKCriepUMeHTa/IbHBIX 3a7au o TeMe: "[lomyueHue sTuieHa U

H3yueHre ero CBOMCTB"

IIpodunbubie U npodeccMoHaIbHO 3HAUMMBbIE 3/IeMeHTbl cojep)XaHHusA. [IprMeHeHUs MOIMMeEpOB Ha OK 01 OK 02

MpeINpUATUSIX JKeJIe3HOLOPOXKHOI0 TPaHCIOPTaz/Is 3/1eKTPOU30/ALUN, [IpoAyKThl MommMmepusany OKCUza [IK 2.1

3TU/IeHa — OSTOKCH[, (KOMIIOHEHT SMOKCHAHOW CMOJbI) TIPMMEHsIeTCsl AJis 3a/JMBKU TpaHC(hOpPMaTopoB, JIP 4,16,23,30

KOHTYDHBIX KaTyllleK U Jpoccejieii, KOTOpble 00ecreurBalOT yCTOMUMBOCTBL armapaTypbl K yjapaM U

3J1eKTPOU30JISILIUN

4.2.5 IlpakTnueckoe 3aHsaTHe Nel( PelleHne skcneprMeHTa/lbHBIX 3ajay MO TeMe: "AlLleTW/IeH U ero OK 01 OK 02

romoJioru" (AJIKUHBI) K 2.1

IIpopunbHble U mnpogeccuoHa/IbHO 3HAUMMble 3j1eMeHTbl Ccojep)KaHus.lIpruMeHeHVenoMMepbl Ha TP 4.16 '23 30

OCHOBe TTPOM3BO/IHBIX AJIKWHOB B KaUeCTBEe W30JISIIMU 3allIUTHBIX 000/104eK KabeIbHBIX U3/Ie/IUi U POBO/IOB. T

4.2.6 Apensl. CocTaB, CTpOeHHe, TTOTyUYeHre OK 01 OK 02

[IK 2.1

JIP 4,16,23,30

Copep)xaHue yue0HOro MaTepuasa

OcobeHHOCTH KIacCU(PHKAI[UM U HOMEHK/IAaTyphl, 30Mepus, hr3nuecKre CBOMCTBA, XUMHUUECKHEe CBOMCTBA,

Cr0co0bl TIOTYYeHHsI.

4.2.7 IlpakTnueckoe 3aHaTHe Nell PellleHne >sKCnepMMeHTa/NBHBIX 3a7ad no Teme: "CpaBHUTeJbHAs

XapaKTepUCTUKa CIIUPTOB"

ITpodunbHbie U npodeccHOHANTBHO 3HAYMMBbIE 3/IeMeHThbI cojep)kKaHus.OIHOaTOMHbIE CITUPTHI — Kak OK 01 OK 02

OCHOBaA JIAKOKPACOYHBIX MaTeprasioB HaXOZSIIUX CBOe IPUMEHEeHHe B JKe/1e3HOJ0POXKHOM X0351CTBe (KpacKa [IK 2.1

J1st IokpbITUs yctpoiictB CLIb; nnactudukaropsl, nprMeHsieMble B CBeTO-, TEPMO-, MOP030-, B/IarOCTOMKUX JIP 4,16,23,30

geranax CHB wu T1.n.). [lpakTMyeckoe 3HaueHVWe apoMaTMYeCKUX CIMPTOB W UX TPOU3BOJHBIX B

JKeJIe3HOZIOPOXKHOM XO035MCTBe.

4.2.8 Anbaeruzapl. KapboHoBbie KucioThl. CocTaB, CTpoeHHe, KiacCuhrKalvs OK 01 OK 02

[IK 2.1

JIP 4,16,23,30

Copep)xaHue yue0HOro MmarepHasa
OcobeHHOCTH K/1acCH(UKALMU ¥ HOMEHK/IATypPbl, U30Mepusi, (hM3nuuecKre CBOMCTBA, XMMHUUECKHEe CBOMCTBA,
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crocoObl momydeHusi. Mblsia Kak COJIM BBICIIMX KapOOHOBBIX KUC/IOT, UX Moroiee feiictBue. CIio)KHbIe
3¢ UpbI KaK MPOU3BOHbIE KAPOOHOBBIX KUC/IOT.
4.2.9 JTabopaTopHoe 3aHsTHE (padoTa)Ne3"CBoiicTBa anbIerHI0B U KapOOHOBLIX KMC/IOT"
IIpodunbubie 1 npodeccuoHaIbHO 3HaYMMbIe 3/IeMeHThI COiep)KaHUsl. AHWIMHO-(OpMasbJeruiHble — OK 01 OK 02
KOMIIOHEHT 3JIeKTPOU30JISIL[UOHHBIX JIAKOB, HEOOXOIUMBIX B 37IEKTPOTEXHUUECKOM armapaTtype. MypaBbHHBIH OK 04
anb/lern]; Kak KOMITIOHEHT OaKeWTOBOTO JiaKa, SIBJSIOLUIMMCS aHTMKOPPO3WOHHBIM TOKDBITHEM [IIsI K 2.1
ycrpoiictB CLIB. TeKCTOMMT Kak OCHOBA /il U3rOTOBJ/IEHHSI 3/1IeKTPOU30/sITOPOB. [IprMeHeHue arjeToHa B TP 4.16 '23 30
JKeJIe3HOJOPOXKHOM xo3sificTBe.[IprMeHeHMe 11]aBe/ieBOM KUC/IOThI [/ OYMCTKA METasyIOB OT P’KaBUMHbI U T
HaKUIIU.
4.2.10 IlpakTuueckoe 3aHsaTHe Nel2 PellleHne 3KcriepuMeHTasnbHbIX 3afau 1o Teme: "CroxHble 3¢GUpHIL.
JKupel. [Tousatue o CMC"
IIpopunbHple W mpodeccHoOHATbHO 3HAYMMbIe 3JIeMEeHThI cojepxkaHusa. DbyTuiamerar Kak OK 01 OK 02
KOMIIOHEHT IIeHTadTaJeBbIX SMajiel, UCIOJIb3yeMBIX AJisi OKpacku ycTtpoucTtB CLIb; MK 2.1
9JIeKTPOU30JIAIIMOHHLIX JIAKOB, IMPUMEHSEeMEIX IIPpU peMoHTe ycTpoictB CILIB. Meiia JIP 4,16,23,30
BBICIINX KUPHBIX KUCJIOT KaK 3aryCTUTEJIN B IIJIACTUYECKUX CMa3KaX, IIPUMEHSIEMEBIX B
pa3InYHBIX MexaHu3Max Ojias cMa3ku yctpoucts CLIB u gp.
4.2.11 AMuHbI. AHWUIMH OK 01 OK 02
[IK 2.1
JIP 4,16,23,30
CopepxaHue yueOHOro Mmarepuasia
OcobeHHOCTH K/lacCU(UKALMU ¥ HOMEHK/IAaTypPbl, U30Mepusi, (Pu3nuuecKrie CBOMCTBA, XUMHUUECKHe CBOMCTBA,
Coco0bI TIOTYYeHHsl.
4.2.12 JTaboparopHoe 3aHaTHe (paboTa)Ned" AMUHOKUC/IOTHI. Benku. Pacrio3HaBaHre BOJIOKOH" OK 01 OK 02
IIpodunbHbie U npodeccHoHATBLHO 3HAUHMMBbIe 3/IeMeHThl COfiep)KaHusl. [IpuMeHeHVe Kiesl Ha OCHOBE OK 04
NO/IMaMHUZIA J/IS CK/IeMBaHus ycTpoiicts CIIB. [IK 2.1
JIP 4,16,23,30
Tema 4.3 | 4.3.1 JTabopaTopHoe 3aHaTHe (padoTa)Ne5"CBoliCTBa yIIeBO/[OB" OK 01 OK 02
Wpentudukariyis IIpodunbHbie U NpodecCHOHA/IBLHO 3HAYMMbIe 3/1eMEHTBbI COAep)KaHusl. J(Upbl Mac/ISIHOM KHC/IOTHI, OK 04
OpraHyuYecKux oOpa3oBaHHble MAaC/ISSHOKUC/IBIM OpO’KeHHeM TJIFOKO3bl, MCIO/b3YIOTCS KaK TiacTU(UKATOphl JIaKOB ISt [IK 2.1
BeILIeCTB, ux | ycrpovicts v ipubopos CLIB. JIP 4,16,23,30
3HaueHue U | 4.3.2 Posib XMUM B 00ecIieueHNH SKOI0TMUeCKOM, SHepreTHUeCcKo 1 MUILeBOM 6e30macHOCTH OK 01 OK 02
IIpUMeHeHue B [IK 2.1
OLITOBOM U JIP 4,16,23,30
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TPOU3BO/ICTBEHHOM Cojep)xaHue yueOHOro MaTepHasia 2
JlesiTeNIbHOCTH PosnbopraHnuecKoWXUMUUBPELIeHUUIPO0IeMIHepreTHuecKoibe30macHOCTH, Bpa3BUTUHMMeULIVHBI,
yesioBeKa CO3J,aHuU HOBBIXMaTepHasoB, HOBBIXMCTOYHUKOB3HEPIUU
(asmpTepHAaTUBHBIENCTOYHUKUAHEPrUn ). OaCHOCTHBO3/,eCTBUSIHAKMBbIEOPTraHM3MbIOPTaHUUeCKHUXBELLeCTBO
T/IeJIbHBIXK/IACCOB (YIJIeBOZOPOAbI, CHUPTHI, (PEHOIbI, X/I0POPraHUYeCKUeNIpOM3BOJHbIe, albJerubIu/p.),
CMBIC/I IOKa3aTe isnpeie/IbHO Oy CTUMOWKOHLIEHTPaLUX
Pa3pen 5. Kunernueckue U TepMOXMMHYeCKHe 3aKOHOMEPHOCTH NPOTeKAHUA XUMHUYECKUX peaKIui 2
Tema 5.1 Ckopocts | 5.1.1 IIpakTuyeckoe 3aHaTHe Nel3 PemeHue NpakTUKO-OPUEHTHUPOBAHHBIX paCyeTHBIX 3a7ad IO TeMe: 2
XUMUUECKHX "CKOpOCTb XMMHUYeCKHX peakiuii. XMMHUUYecKoe paBHOBecHe" OK 01 OK 02
peaxiii. IIpodpunbubie U mnpodeccMoHaTbHO 3HAUMMBbIe 3/IeMeHTbl cojepXaHusa. bydepHble pacTBopbl B [IK 2.1
Xumunyeckoe TeXHOJIOTMYeCKUX IpoLieccax (MpU 71eKTPOXUMHAYeCKOM HaHeCeHWH 3alUTHBIX MOKPBITHM, B IPOU3BO/CTBE JIP 4,16,23,30
paBHOBecuUe KpacuTesiel)
Pa3pen 6.PacTBOpbI 2
Tema 6.1 Ilonsatue o | 6.1.1 IIpakTuuyeckoe 3aHaTHe Nel4 PelleHue INMPaKTUKO-OPUEHTUPOBAHHBIX paCyeTHBIX 3374 II0 TeMe: 2 OK 01 OK 02
pacTBopax "PacTBOpSI, UCITO/Tb3yeMble B OBITOBOM U ITPOU3BO/ICTBEHHOU JIesITe/IbHOCTH UesioBeKa" [IK 2.1
JIP 4,16,23,30
Pa3pen 7. Xumus B ObITY ¥ IPOU3BOICTBEHHOMH /1eSITe/TbHOCTH Ye/I0BeKa 4
Tema 7.1 Xumus B | 7.1.1 HoBeiuve JOCTHKeHHsI XMMUUECKON HAYKU U XUMUUECKON TEXHOJIOTUN OK 01 OK 02
ObITY U OK 07
TPOU3BO/CTBEHHOM [IK 2.1
JlesiTeTbHOCTH JIP 4,16,23,30
yesioBeKa CopepxaHue yueOHOro Mmarepuasia 2
Hogele 10CTKeHUAXUMAYeCKOMHAY KU XUMUYeCKOUTEXHOIOT U, PomexuMurBoOecrieueHum
5KOJIOTUYECKOH, SHepreTHYeCKONUTUIIIeBOHOe301acHOCTH, Pa3BUTMUMEULIMHBI. ITpaBunanouckau
aHa/IM3axX1UMUYeCKOMMH(OPMaLIMMA3Pa3TIMUHbIXMCTOYHUKOB (HayuHasiy4eOHO-HayYHasUTUTepaTypa,
cpeAcTBaMaccoBonHGopMalyy, cetbIHTepHeT)
7.1.2 TIpoMe)xyTouHasiaTTeCTalUANoAucLMIUTMHeE. [l depeHIIMpOBaHHbIN 3aUeT 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoz II cemecmpa: MakcuMasnbHast yueOHast Harpy3ska (Bcero) 40
Obs3arenbHasi ayauTopHasi yueOHasi Harpy3Ka (BCero) 40

MPpaKTUYECKHUE 3aHATHUA

18




2 3
naboparopHbie 3aHATUS (PabOTHI) 6

I depeHIMPOBaHHBIN 3a4eT 2

Hrtoro: MakcumasnbHast yueOHast Harpy3ska (Bcero) 72
OOs13aTesibHAs ayIMTOpHasi yueOHast Harpy3Ka (Bcero) 72
TMpaKTUUeCKHe 3aHsITHS 28

naboparopHbie 3aHATUS (PabOTHI) 10

KOHTpOJTbHast paboTa )

Hmoeosas ammecmayus 6 popme nridpdepeHIIMPOBAHHOTO 3aUeTa




3. YCJIOBUSI PEAJIM3AIINY [TPOT' PAMMBI YUEBHOM JUCITATIAHBI
(ITPEJIMETA)

3.1 TpeGoBaHusA K MUHUMA/ILHOMY MaTeéPHA/IbHO-TEXHHYECKOMY 00ecreueHHI0

YuebHast JucIUITIMHA (TIpeAMeT) peann3yeTcs B yueOHOM KabuHete: JTabopaTopust XMUMUH
1 buosiorun

ObopydosaHue yuebHo20 kabuHema:

1. TTocagouHble MeCTa 110 KOJIMYECTBY 00yJaroIxcs.
2. Paboyee MeCTO Mperio/iaBarerisl.

3.MeToaunueckue MaTepralbl 10 JUCLUTLIVHE
TexHuueckue cpedcmea obyueHust:

- KOMIIbIOTEp

AyOuosu3syasnbHble cpedcmea obyueHust

3.2. UndopmanyoHHoe obecneyeHne peajd3anuy MpPoOrpaMMbl

IlepeyeHb peKOMeHJyeMbIX Yy4YeOHbIX W3AaHHUH, /ONO/HHTE/IHHON JIMTepPaTyphl
ViHTepHeT-pecypcoB, 0a3bl JaHHBIX 0UO/IMOTeUHOr0 (hOH/A:

3.2.1.0CHOBHBbIE HICTOUYHUKH:
1. AndunoreHoBa U.B. Xumus: yueOHUK W TMPaKTUKyM /sl CpefHero IMpodeccroHaTbHOTO
obpazoBanust / 1.B. AHduHoreHoBa, A.B. babkos, B.A. IlonkoB.- 2-e W3/., UCTIP. U JIOM. —
Mocksa: U3gatensctBo FOpaiiT, 2022. — 291 c.

3.2.2.[loni0/THUTE/IbHbIE UCTOUHHUKM:
1.I'ycera, E.B. Xumus ans CITO.: yueb.-metoz. nmocobue / M.P. 3uranmmia, [1.M. KynukoBa;

Kasan. Hau. uccnep. texsosn. yu-T; E.B. I'yceBa .— Kaszaub : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL: https://e.Janbook.com/book/196096
(mata obparjenus: 31.03.2023) / - PexkuM focTyma: st aBTOPU3. T10JIb30BaTeIeH.

2.YepnukoBa H.FHO. XuMus B [OCTYITHOM H3/I0K€HWH: yueOHoe mocobue s crio / H.FO.
YepHuKOBa.- 2-e u3f., crep.- Cankr-Iletepbypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9.- Tekct: »dneKTpoHHBIA // JlaHb: 37eKTpoHO-OMOMMOTeuHas cucrema. - URL:
https://e.lanbook.com/book/195532 (mata o6parenus: 31.03.2023)/ - Pexum poctymna: s
aBTOPU3. M0JIb30BaTeJel.

3.2.3 IuTepHeT — pecypchl:

1. HayuHO-TIOTTy/ISPHBINA TIPOEKT «DJIeMeHThbI 0O/bIION HayKu « ((hH3MKa, XUMUS, MaTeMATHKa,
aCTPOHOMHUSI, HayKa O >XM3HHM, Hayka o 3emsie). HoBOCTU HayKu, KHWUT'M, Hay4HO-TOIYJ/ISIPHbIE

CTaTbH, JEKLMM, SHLUMKIoneAuH. https://postnauka.ru/themes/chemistry - neKuuu 1o XMMHUM Ha

carite [ToctHayka. https://gotourl.ru/4780 (https://elementy/ru/) Pe;xum goctyma: cBOOOAHBIN.



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

2. CallT HayyHO-TIOMYJ/SIPHOTO >KypHasa «XuMHSI W 3uU3Hb». https://gotourl.ru/4785Pexxum
JOCTYyTIa: CBOOOHBIMN.

3. CallT 0 XuUMMU: K/lacCuyecKhe Y4eOHWKH, CIpPaBOYHUKH, SHIMKJIONEAUH, TIOUCK
OpraHMYeCcKMX U HeOpraHWYeCcKWX peakiui, COCTaB/ieHHWe YpaBHeHWM peakuuid. https:/www.
xumuk.ru/ Pexxum goctyria: cBOOOIHBIN.

4.ITnardopma Zoom [ TIPOBeJieHHs] OHJIAMH-3aHATUNA U BU/Ie0-KOH(epeHM. [D1eKTPOHHbIN

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

5. DnekTpoHHass WH(OpPMalMOHHO-0Opa3oBaTenbHas cpeja Ha maatdpopme Moodle.

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

3.3 IIporpamma oOecreueHa HeO00XOJUMBIM KOMILIEKTOM JIMIIEH3UOHHOI'O
MPOrPaMMHOI0 o00ecrieyeHust


https://moodle.ospu.su/
https://zoom.us/

4. KOHTPOJIb 11 OIIEHKA PE3YJIbTATOB OCBOEHMS
YUYEBHOWIICIIUTUIVHGI (ITPEJMETA)

KoHTpo/ib ¥ OIleHKa pe3y/bTaTOB OCBOeHHs1 0011e00pa3oBaTelbHON JUCLUTUTHEI
PaCKpBIBAIOTCS uepe3 AUCLUIUIMHAPHbIE pe3y/ibTaThl, HarpaB/ieHHble Ha (OpMHUpOBaHUe 00X
KOMIIeTeHLIUi TI0 pa3/iesiaM U TeMaM CojiepKaHust yueOHOro Marepuarnia.

[TpomesxyTouHas arTectalusi B popme auddepeHLIMpOBaHHOTO 3a4eTa.

O6mue komnerenyuu (OK), Pa3pgen/Tema Tun orneHOYHBIX
JIMYHOCTHBIE pe3yabTarsl (JIP) MepOIPUATHI
OK.01 P1: Tema 1.1 - YCTHBIN 0Mpoc;
P2: Tema 2.1, Tema 2.2 - 3alauM Ha COCTaB/eHHe
IIK 2.1 P3: Tema 3.1 XUMUUECKUX (POpMYJI;
P4: Tema 4.1, Tema 4.2, Tema | - 3afiaHHsi Ha HCII0J/Ib30BaHUS
JIP 2,4,16,23,30 4.3 XUMUYECKOM CHUMBOJIUKU U
P5: Tema 5.1 Ha3BaHWM COEUHEHWM 1O
P6: Tema 6.1 HOMeHK/IaType
P7: Tema 7.1 MeXXyHapOgHOr0 Coro3a
TeOpeTUUeCKOU U TIPUK/IaZIHOU
XUMUM U TPUBUABHBIX
Ha3BaHWUW [/l COCTaBJIEHUSI
XUMHUUECKUX hopMyI;
- 3acayimBaHue COOOIeHHA
Y OLIeHKa MX MO/IFOTOBKWY;
- PesynbTaT  BBINOJIHEHUS
BHeayJUTOPHbIX
CaMOCTOSITe/TbHBIX paboT;
- Pe3ynbraT = BBINOTHEHUS
TIPAKTHUYeCKOl paboThI;
-IIpaKTHMKO-OpHeHTHPOBaHHbIE
3a/laHus;
- Tlombop, aHamu3 U
rpeoOpa3oBaHue yueOHOU
MHpopMaLur
0OK.02 P1: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3acaymvBaHUe COOOIIeHH
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | 1 OLleHKa UX MOJATCOTOBKHU;
3.3 - 3alaHusl Ha MCII0/Ib30BaHUS
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUUECKOM CHUMBOJIMKU U
4.3 Ha3BaHWM COeUHEHWM 10
P5: Tema 5.1 HOMeHK/IaType
P6: Tema 6.1 Me>XXIyHapOHOT O coro3a
P7: Tema 7.1 TeOpeTUUeCKOW U TIPUK/IaZIHOU
XUMUM U TPUBUABHBIX

Ha3BaHWUM [jId  COCTaBJIeHUs
XUMHUUECKUX (hOopMYT;

- Pe3ynbraT  BBITIOSTHEHUS
BHEAY/IUTOPHBIX
CaMOCTOSITe/IbHBIX paboT

- Pe3ynbTaT  BBINOJHEHUS




TIPAKTHUUeCKOM paboThI;
-IIpaKkTHKO-OpreHTUPOBaHHbIE
3aJJaHus;

- Tloxbop,
rpeoOpa3oBaHue
MHpopMaLuu

aHa/M3 |
yueOHOM

OK.04
IIK 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN omnpoc

- 3aciaymvBaHWe COOOIIeHU
U OL[eHKa UX MO/IT0TOBKHY;

- 3a/laHusl Ha MCI0/Ib30BaHUsI
XUMUYECKOW CHUMBOJIMKA W
Ha3BaHWW COeUHEHWM 10
HOMEHKJ/IaType
MeXX/JyHapOJHOT O coro3a
TeopeTUUeCKOW U TIPUK/IaZIHOU
XUMUA U TPUBHAJIBHBIX
Ha3BaHWUM [jId  COCTaBJIeHUs
XUMHUUECKUX hopMYyJI;

- Pe3ysnbraT  BbITIOSTHEHUS
BHeay/IUTOPHBIX
CaMOCTOSITe/IbHBIX paboT

- Pe3ynbraT  BbINOJHEHUs
MIPAKTHUYECKOM paboThI;

- Pe3ynbraT  BbINOJHEHUs
s1abopaTopHOit paboTHI;
-IIpakTHKO-OpHeHTUPOBaHHbIE
3aJJaHUs;

- Tloxbop,
rpeoOpa3oBaHue
vHpopMaLuu

aHa/mM3 U
yueOHOM

OK.07

IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-TIpakTHKO-OpHEeHTHPOBaHHbIE
3aJjaHus;

- Toxbop,
nipeoOpa3oBaHue
rH(opMaIuu;

aHamM3
yueOHOMH

5 IEPEYEHD MCIIOJIB3YEMBIX METO/JOB OBYYEHUA

5.1 TlaccuBHBIE: OTPOC, pPENpPOAYKTWBHBIE VIPa)KHEHHSI TI10 3aKpervieHHI0 U OTpaboTke

HN3yUE€HHOT'O MaTepHrd/ia

5.2 AKTUBHBIE U HWHTEPaKTUBHbIE: 3BPUCTUYECKHE 66Ce,qbl, ANUCKYCCHH, prrﬂb]ﬁ CTOJI,

npe3eHTalys, BUKTOPHHA, KBECT.
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