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1 OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI YYEBHOI' O ITIPEJIMETA
oYy .12 XUMUs

1.1 O6s1acTh NpUMeHeHHA padoyeii MPOrpaMMbI

Obieobpa3oBartenbHbd  yueOHbIM Tipeamer OYIL12 Xumus siBaseTcss 00si3aTebHOW YacThbIO
o0111e00pa3oBaTe/IbHOTO 1[UK/Ia 00pa3oBaTe/bHOM miporpaMMbl B cootBetcTBM ¢ ®I'OC CIIO mo
cneuyanbHocTy 23.02.01 Opranusaius epeBo30K U yrpaB/ieHue Ha TpaHcrnopTe (1o BUaM) (YTBep>KJeH
npukazoM MuHnpocBernenust Poccuu ot 20.03.2024 Nel76). Pabouast mporpamma OYTI.12 Xumust
pa3pabortana B cootBetcTBUM ¢ PI'OC COO (B JeHcTByOIIeH peAakiid) U C Y4eTOM TPUMEPHOMU
paboueil TporpamMmbl  001[e00pa30BaTeNLHON  AMCIUIUIMHBI  «XUMHUSI» Ui TIPOGeCCUOHATbHBIX
obpa3oBaTenbHBIX opranu3aiuii PTIO (yTBepkaeHa rnpoTokonaoM Ne6/2025 ot «18» ampesnsi 2025 r.).

[lpy peanu3anyu paboueil MporpaMMbl MOTYT HCIIONb30BaThCs pa3iduHble 0Opa3oBaTe/bHbIE
TeXHOJIOTHH, B TOM UKCJ/Ie IUCTaHI[MOHHbIe, 37IeKTPOHHOe 00yueHue.

Pabouass mporpamMa yuebHoro mpeavera OYIL12 Xumus MoKeT OBbITb HCMOMb30BaHa B
npodeCCUOHABLHON  TIOJTOTOBKE, TIEPeroJrOTOBKE U TOBBIIIEHWH KBaJU(PHUKAIMM pabouux 1o
npodeccusim:

15894 Oneparop 1nocTa LieHTpa/ii3alyy;

18401 CurHaamcr;

17244 TIpueMocjaTurK Tpy3a U baraxa;

25337 Omneparop 110 06paboTKe TIepeBO30UYHBIX JJOKYMEHTOB;

18726 CocTaBuTe/ib M10€3/10B;

16033 OnepaTtop COPTUPOBOYHOU r'OPKW;

25354 OmniepaTop IMpHU [Je)KypPHOM I10 CTaHLIUHU.

1.2 MecTo yueOHO# AMCHUIUIHMHBI (peAMeTa) B ctpyKType OIIOII-IITICC3:

B yuebnbix mmaHax OITOII-TITICC3 yuebOHeiii nipeamer OYIL.05 I'eorpadusi BXOAWUT B COCTaB
00ImMX yueOHBbIX AUCHUIUIH (TIpeMeToB), (GopMUPYyeMBIX W3 00s3aTe/IbHBIX TPeJMEeTHbIX 00JacTeit
®I'OC cpeanero obijero obpasoBanus, s creyuanbHocTeit CI1IO. C yuétom npodus ocBauBaemMoi
CIeLMaIbHOCTH JAHHBIN yueOHBIN TipeiMeT peann3syeTcs Ha 1 Kypce.

1.3 Mecro yueoHOro nmpegmera B crpykrype OITOII-TIIICC3:

Ob6rmeobpa3oBaresbHblil - yueOHbld mpegqver OYIL12 Xumus usydaercs Ha 0a3oBoM ypoBHe B
ob111e0bpa3oBaTelb-HOM LiMK/Ie yueOHOro TylaHa OCHOBHOM TpodeccroHaibHOM 06pa3oBaTeIbHOM MPOrpaMMBI
crienanbHOCTH 23.02.01 Opranusanys epeBo30K U yIIpaB/ieHre Ha TPaHCIopTe (110 BUJam).

TpynoemkocTs yue6Horo ripeamera OYTL.12 Xumust Ha 6a30BOM ypOBHe COCTaB/isieT 72 yaca, U3 KOTODBIX
64 uaca — 6a30BbIii MoAy/b (6 pa3denoB) U 8 uyacoB — TMpPUKIaAHOM Moaysb (1 pa3fesnt), BK/IOUArOIIUN
MPaKTUKO-OPUEHTHMPOBAaHHOE COZlep>KaHue KOHKPeTHOW NMpodecCcry WK CreljuaJbHOCTH.

[MpyKnagHOM MOIy/b BK/IFOUAeT OAWH pazfen. Pazgen 7 «Xumus B ObITY M TPOU3BOJCTBEHHOU
JlesiTeTbHOCTU YesioBeKa» peanu3yeTcst AJsi YKPYINHeHHbIX IPYMIl crelyanbHocTel / ipodeccuii: 23.00.00
Ha Marepuasie, CBSI3aHHOTO C SKOJIOTMYECKOW 0e301aCHOCTBI0 W OLIEHKOM TIOC/Ie/ICTBUN OBITOBOM |
TIPOM3BOZICTBEHHOM [IeSITe/TLHOCTH, TI0 OTpac/IsiM Oyyiiieli podhecCHoHaTBLHOM JesTe/TbHOCTH 00YUarOITXCS.

1.3 Ilnanupyemsbie pe3y/IbTaThl 0CBOEHHUsI yUeOHOro MpeMeTa:

1.3.1 ens yuebHOro mpegmera:

dopmMupoBaHUe Yy CTYZIEHTOB IMpeJCTaB/leHrs] O XUMMWYeCKOM COCTaB/IIOLLel eCcTeCTBeHHOHayUHOU
KapTMHbl MMpa KaK OCHOBbI TIPUHSITHSl pelleHUM B JKU3HEHHbIX W IPOM3BOJCTBEHHBIX CUTYalsX,
OTBETCTBEHHOT'0 TIOBE/IeHMsI B IPUPO/HOM Cpejie.

3apaum npeaMera:

1) cdopmypoBaTh NOHMMaHME 3aKOHOMEPHOCTEN MPOTeKaHUs] XUMUYeCKHX TIPOLIECCOB U SIBJIEHUH B



OKpYy’KaltoIllel Cpefie, LIeJIOCTHOM HAyYHOM KapTWHbI MHpPA, B3aMMOCBSI3M W B3aWMO3aBHUCHMOCTHU
€CTeCTBEHHBIX HaykK;

2) pasBUTb YMeHUs COCTaB/ATh ()OPMyJibl HEOPraHWYeCKUX U OpraHUuYecKUX BelleCTB, YPaBHEHHS
XAMUAYECKUX PeaKLvi, 00BSICHSATh MX CMBIC/T, THTEPIPETUPOBAaTh Pe3y/IbTaThl XUMHUUeCKUX SKCI1ePUMEeHTOB,

3) chopMHpOBaTb HABBIKM TPOBE/IEHUs] TPOCTEUIINX XUMHUECKHX HSKCIIePUMEHTa/TbHBIX
WCC/IefloBaHUN € cobmozieHMeM mpaBW/I Oe3oracHOro obpalleHHst C BelleCcTBaMU U J1abOpaTOpHBIM
obopyioBaHUEM,;

4) pa3BUTb YMeHUsl WCII0/b30BaTb MH(POPMALIMI0 XUMUUYECKOrOo XapakTepa U3 pa3/IMuHbIX
WCTOYHHUKOB;

5) cdhopmMupoBaTh yMeHHsi TIPOTHO3UPOBaTh TOC/IEACTBUSI CBOeN [IeSITe/TbHOCTM W XUMUUYECKUX
TIPUPO/IHBIX, OBITOBBIX 1 TPOW3BO/ICTBEHHBIX ITPOLIECCOB;

6) cdopmupoBaTh MOHMMaHKEe 3HAUMMOCTH JOCTV)KEHUM XUMHYeCKOW HayKU W TeXHOJIOTWW [iisi
PasBUTHS COLIMAIBHOM U IPOU3BOZCTBEHHOM cdep.

1.3.2 B pe3y/sibTaTe 0CBOEHHSA YUeOHOr0 nMpeMeTa 00yUaromuics A0/DKeH

yMeTb:

- Ha3bIBaTh M3yUYeHHbIe BellleCTBa M0 «TPUBUATbHOW» WU MeXK/[yHapOJHOW HOMEHK/IaType;

- OTpe/ieNISITh: Ba/IEHTHOCTb U CTeleHb OKHUCIeHUsI XUMUUeCKUX 3JIeMeHTOB, THUIT XUMUUeCKOU CBSI3U
B COeJUHEHUsX, 3apsj], MOHA, XapaKTep Cpe/lbl B BOJHBLIX pacTBOpax HeOpraHWYecKWX COeAUHEeHWH,
OKMC/IUTelb M BOCCTAaHOBUTE/Ib, TMPHHA/JIeKHOCTh BeIeCTB K pa3/IMUHbIM KjaacCaM OpraHUYecKHux
coe/IMHEeHUH;

- XapaKTepu30BaTh: 3/IeMeHTbl MasibIX MepHo/I0B M0 UX MosoxeHuto B [lepuoguyeckoii cucteme
O.U. Mengeneepa;, o0iUe XWMUYeCKHe CBONCTBA MeTAas/VIOB, HEMETA/IJIOB, OCHOBHBIX K/IaCCOB
HEOPraHUUeCKWX W OpraHUuecKHWX COeJIMHeHHM; CTpOeHWe U XHWMHUYecKue CBOWMCTBA W3yUeHHBIX
OpraHUYecKHX COe/JMHeHUN;

- OOBSICHATB: 3aBUCHMOCTb CBOWMCTB BEI[eCTB OT MX COCTaBa U CTPOEHHWS]; TIPUPOAY XUMHUECKOU
CBsI3M (MOHHOM, KOBAa/IeHTHOM, MeTa//TMYecKoii), 3aBUCUMOCTb CKOPOCTM XHWMUUECKOW peakluu WU
T0JI0’KeHHsI XUMUUeCKOT0 PaBHOBECHS OT Pa3/IMUHbIX ()aKTOPOB;

- BBITOMHATE XUMMWYECKUN SKCIIepUMEHT T0 Ppaclio3HaBaHUI0 Ba)KHEMIWX HeopraHW4yecKux |
OpraHUYeCcKUX BelleCTB;

- TIPOBOJUTH CaMOCTOSITe/IbHBIM MOUCK XMMUUEeCKOW MH(OpMalMK C UCMOJb30BaHUEM Pa3/MUHbIX
WUCTOYHUKOB (Hay4YHO-TIOMYJ/ISIPHBIX HW3/IaHWM, KOMIIBIOTEPHBIX 0a3 /laHHBIX, pecypcoB VIHTepHeTa);
HCTI0/Tb30BaTh KOMIIbIOTEPHBIE TeXHOIOTUH it 06paboTKU U repeiaud XUMHUUYecko WHGOpPMAI[UU U ee
TIpe/ICTaB/IeHUsI B Pa3/IMUYHBIX (POPMaXx; MCII0/Ib30BaTh MPUOOpPETEHHbIe 3HAHUS U YMEHUS B TIPAKTHUECKOU
JesiITeIbHOCTU Y TIOBCeJHEBHOM >KM3HU [I/ISI: - OOBSICHEHUS XMUMHUUECKUX SIBJIEHHM, TPOUCXOJSAIIUX B
npupozie, ObITYy W Ha TIPOM3BOJCTBE; - OMpe/e/IeHUs BO3MOXKHOCTH TIPOTEKaHUsS XUMHUECKUX
ripeBpallleHU B Pa3/IMUHbIX YCIOBUSIX U OL[eHKU UX T10C/Ie/ICTBUM;

- 9KOJIOTMUeCKU IPaMOTHOT'O TIOBe/IeHHsI B OKPYKatollieil cpejie;

- OLIEHKM BJIMSIHHSI XMMHUYECKOTO 3arpsi3HeHUs OKPY’Karollled cpeJbl Ha OpPraHU3M uejioBeKa U
Jpyrye KUBble OpraHU3MbI;

- Oe3omacHoro o6pailleHHsi C TOPIOUMMH W TOKCHYHBIMH BeIlleCTBaMM, J/1ab0paTOPHBIM
obopyZoBaHuEM;

- TIPUTOTOBJIEHHUS] PAaCTBOPOB 3a/jJaHHOM KOHIIeHTpAI[MK B OBITY U Ha MTPOU3BO/ICTRE;

- KPUTUUECKOM OLIeHKU JO0CTOBEPHOCTU XWMHUYEeCKOW WH(OpMal[uM, MOCTyMawileld U3 pasHbIX
HMCTOYHHUKOB;

- IOHUMATh B3aUMOCBSI3b YUeOHOM JUCIUIIMHBI C 0COOeHHOCTAMU TIpodeccru MpodeCcCHoHaTbHOM
JesiTe/IbHOCTH, B OCHOBE KOTOPBIX JieyKaT 3HaHUS 10 JaHHOM yueOHOM JUCIUTUIAHE.

3HATh:

- BaKHeHIIMe XWUMHUYeCKWe TIOHSTUS: BelleCTBO, XWMHUUYECKUM 3jIeMeHT, aToM, MOJeKy/a,
OTHOCUTeJIbHbIe aTOMHasi M MOJIeKyJ/sipHasi MacChl, WOH, a/JIOTPOIHMsl, W30TOIbI, XUMHYecKasi CBS3b,
3/IeKTPOOTPULIATeTbHOCTh, BaJIeHTHOCTb, CTETIeHb OKUC/IeHHsI, MOJIb, MOJISIPHasi Macca, MOJISIPHBINA 00beM,
BellleCTBa MOJIEKY/ISIPHOTO Y HEMOJIeKY/ISIPHOTO CTPOeHUSs, PACTBOPbI, 3/7eKTPOJIUT U He3JeKTPOJIUT,
3/IeKTPOJIUTHYECKast AUCCOLMALIUS, OKWUCIUTEeb W BOCCTAaHOBUTE/b, OKUC/IEHWe M BOCCTAaHOB/IEHUE,



TeryioBoM 3(@deKT peaklyMy, CKOPOCTb XWMHYECKOM peaklUy, KaTajau3, XUMHUYecKoe paBHOBecHe,

yrnepo,quH‘/’I CKeJIeT, d)yHKU"I/IOHa]'[bHaH rpyiIira, n3o0Mepusi, TOMOJIOT'U;

- OCHOBHbI€ 3dKOHBI XMMHHU: COXPaHEHKA MaCChbl BeleCTB, IMOCTOAHCTBA COCTdBA, HepI/IO,E[I/II—IECKI/II\/,I

3aKOH;

- OCHOBHbIE TEODUM XUMHM: XMMHUUECKOUW CBSI3U, 3/€KTPOIUTUYECKOUN [UCCOLMALIMK, CTPOEHUS
OpraHUYecKHX COe/JMHeHU;
- Ba)KHelllIMe BelljeCTBa U MaTepUasibl: OCHOBHbIE MeTasUlbl U CI/IaBbl; CepHasi, COJisiHasi, a30THasi U
YKCyCHasl KUC/IOTHI; IIeJIOUd, aMMHaK, MUHepasbHble yA0OpeHHs, MeTaH, JTW/IeH, alleTH/eH, OeH30,
3TaHOJI, )KUPBI, MbLJIa, TJIFOK03a, Caxapo3a, KpaxMaJl, KieTyaTka, 0e/ku, UCKyCCTBEHHbIE U CHHTETUYeCKHe
BOJIOKHA, KayuyKH, TJTaCTMaccChI.

1.3.3 Ilnanupyembie pe3y/IbTaThl 0CBOEHHUs y4eOHOr0 NpeAMeTa:
Ocoboe 3HaueHKe yueOHBINM TTpeMeT uMeeT Npu opmupoBanuu u pa3sutur OK u ITK:

OO61ue IlnanupyemMble pe3y1bTaThl 00yueHUs
KOMIIeTeHIUH O6wwue’ JucnunivHapHble’
OK 01. B uyacTu Tpy/10BOr0 BOCIIUTAHHA: - BJIaJleTh CUCTEMOM
Bei6upats criocober | - TOTOBHOCTb K TPYZJY, OCO3HaHUe | XUMUUeCKHMX 3HaHWM, KOoTopas
pelLleHus 3aiau 1]eHHOCTH MacTepCTBa, TPYy0/r00ue; BKJ/IIOUaeT: OCHOBOIIOJIAraroiye

ripoecCcroHaNbHOM
JeaTeIbHOCTA
TIPUMEHUTEeTbHO

K pa3/IMYHbIM
KOHTeKCTaM

- TOTOBHOCTb K aKTHBHOMU AedaTeJIbHOCTH

TeXHOJIOTUUeCKOU u CoLMabHOU
HarpaB/IeHHOCTH, CIIOCOOHOCTH
VHULIMMPOBATh, T7IaHUPOBATh u
CaMOCTOSITE/IbHO BBIMOJIHATh TaKyo
JlesITe/TbHOCTb;

- VMHTepeC K pa3/MuHbiM  cdepam

nipodeccroHaTbHOM /1esTeIbHOCTH,
OB/lafieHHe YHHUBEPCATHHBIMH Y4eOHBIMH
M03HaBaTe/IbHbIMH /IefICTBUSIMU:

MOHATHS (XUMUYECKUU 3JIEMEHT,

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

3JIeEKTPOOTPULIATE/IbHOCTD,
CTeIleHb OKUC/IeHUs, XUMHUYecKast
CBS3b, MOJIb, MOJIIDHas Macca,
MOJISIDHBIN  00beM, YTJ/IepO/IHBIN
CKeJieT, (PyHKLMOHa/IbHas IpyIa,

a) 6a3oBbIe JIOrUUECKHe JIeHCTBHUA: paJyKai, HW30MepHs, H30Mepbl,
- CaMoCTOSITeNIbHO ~ (hOpPMY/IPOBATh M | TOMOJIOTHUECKHA Psifi, TOMOJIOTH,
aKTya/IM31poBaTh Mpo0/IeMy, pacCMaTpUBaTh | YIVIEBOJOPO/bL,  KUC/IOPOA- |
ee BCECTOPOHHE; a30TCOofiep)KaIlie  COe/IHEHHSI,
- yCTaHaB/IMBaTb CyLeCTBEHHbIN INPU3HAK WIN buosiornuecku dKTHBHbIE
OCHOBaHUs [i/isl CpaBHeHWs], KiacCUpUKaluuu 1 | BELIECTBA (YreBofpl,  KHPBI,
060611eHNs; 0enky), MOHOMeEp, TIOJHMMep,
- OmpeesisiTh L|e/I JIeITe/TbHOCTH, — 3afiaBath | CTPYKTypHOE 3BEHO,
rapaMeTpbl U KPUTEPUU UX JOCTUKEHUS; BbICOKOMOJIEKY/IPHBIE
- BBISIB/IITH 3aKOHOMEPHOCTH U MpoTHBOpeurst | COGANHEHHH,  KPUCTA/IIMIeCKast
B PaCCMaTPUBAEMBbIX SIBJIEHUSX; DEILETKa,  TUMbI  XUMHYECKUX
- BHOCUTb KOPPEKTUBbl B  JIeATE/IbHOCTH, | PEAKIHH (OKMC/IATETBHO-
OLIEHMBAaThL COOTBETCTBHE pe3y/ILTAToOB LM, | BOCCTAHOBUTE/IBHBIE, — 3K30- M
OLIeHMBAThL PUCKH NTOC/IeACTBUM JeaTenbHoCcTy; | 2HAOTEPMUYECKHE, peaxijn
- pasBUMBaTh KpeaTWBHOe MblUIeHWe rpy | UOHHOTO  oOMeHa),  pactsop,
pelLeHHH KI3HeHHBIX TPo6eM S/IEKTPOJIMTBI,  HE3JIEKTPOJIUTBI,
0) 6asoBbIe HCC/Ie0BaTe/ILCKHe JefCTBHA: S/ICKTPO/IMTHYeCKas
- BIAZeTh HABLIKAMI yueBHo- | AACCOLMALKS, OKUCJTUTE]Tb,
WCC/Te/I0BATE TBCKOM u TpoeKTHol | BOCCTAHOBUTEIb, CKOpOCTb
JeATeNbHOCTH, ~ HaBblKaMM  paspettieHus | XMMUIECKON peariyy,
XUMUUECKOe paBHOBeCHE),

2

OTr/1arosibHOM opme, hopmupyemblie 001e06pa3oBaTebHON JUCLIMTIMHON
3 MuciuruiiHapHele (peMeTHBIe) 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




npobriem;
- BBbISIB/ISATH TIPUUMHHO-CJIE/ICTBEHHbBIE CBSI3U U
aKTya/IM3UpPOBATh 3ajlauy, BbIABUraTh UIIOTE3Y
ee  pellieHWs, HAXOAWUTb  AapryMeHTbI s
JIOKa3aTe/ibCTBa CBOMX YTBEPIXKAEHUH, 3a/laBaTh
rapamMeTpbl U KDUTEPHUH PelleHHSsT;

- dHAJ/IM3UPOBATb Mo/1y4eHHbIe B xonae
pelieHrusa 3aa4ui  pe3y/ibTaTbl, KPHUTUYECKH
OLIEHMBATb Hnx AOCTOBEPHOCTD,
MMPOrHO3MpPOBATH HN3MeHeHue B

HOBBIX yCJIOBUSIX;
- YMeTb NepeHOCUTh 3HAHUs B TIO3HABATE/TbHYHO
u MPAKTUYECKYIO obmactu
JKU3HE/IesITeTbHOCTH;

- yMeTb WHTerPUPOBAaTh 3HAaHUS U3 Pa3HbBIX
TpeIMeTHBIX 00/1acTel;

- BBIBUTaTh ~ HOBble ~ WJeW,  TIpeylarathb
OpUI'MHA/TbHBIE TIOAXO/IbI U PeIlIeHus;

- CrIOCOOHOCTb WX WCTIO/IB30BaHUS B
TM03HaBaTe/TbHOM Y COLIMA/IbHOM MPAKTHKE

Teopud U (Teopust
XUMHAYECKOTr0 CTpOeHust
opraHvyeckux Bellects A.M.
Bbytneposa, Teopust
3/1eKTPOJIMTUYECKOU
JUCCOLMALIY, — T1epUOJNYeCKUi
3akoH .M. MeHpeneeBa, 3aKOH
COXpaHeHus1 Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMUECKUM  SI3BIK  XWMUH,
(bakToslorUecKre  CBeJleHUsI O
CBOMCTBAX, COCTaBe, MOJTyueHU! 1
6e3omacHOM WCII0/Tb30BaHU
Ba)KHEMILIMX HEOpPraHUuecKux u
OpraHWYecKUX BelecTB B OBITY
Y MpaKTUYeCKOW JesTebHOCTH
yesioBeKa;

- YMeTb BbISIBJISITb XapaKTepHbIe
TIPU3HAKU u B3aUMOCBSI3b
W3yUYeHHbIX TMOHSATUM, IPUMEHSITh
COOTBETCTBYIOLLIME TTOHSTUS TIPU
OTMCAaHUU CTPOEHUs U CBOMCTB
HeopraHWuecKrx M OpraHuuecKux
BellleCTB W UX [peBpalieHul;
BBISIB/ISITh B3alMOCBSI3b
XUMUUYECKUX 3HaHUU C
TIOHSTUSIMU U TIPeJCTaB/IeHUSMU
JPYTHX  eCTeCTBeHHOHAYYHbIX
Tipe/IMeTOB;

- yMeThb
HauMeHOBaHUS
COeJIMHEeHUI  MeXIyHapO/[HOTO
coro3a TeopeTUYeCKou U
TIPUKJ/IaIHOM XUMUN u
TPYBUA/IbHbIE Ha3BaHUs
BOKHEMIIIMX BellecTB (3TH/IEH,
alleTWIieH, [VIMLepUH, GeHor,
dhopmanbaerui, YKCyCHast
KWC/IOTa, T/IMLWH, YrapHbIi ras,
YTTIeKUCTIbIN ras, aMMUAK,
raileHass W3BeCTb, HeralleHas
W3BeCTb, TUTbEBasg Coja U
JIPYTUX), COCTaB/sITb (POPMYJIbI
HEOPraHWUeCcKUX M OpPraHu4ecKux
BeIIIeCTB, YpaBHEHUST XUMUYeCKUX
peakiyii, OOBSICHSTb WX CMBICT;

3dKOHbI

HCII0/Ib30BATh
XUMHUYeCKHUX

IO TBEPIK/1aTh XapakTepHble
XUMUYEeCKre CBOMCTBa BeLeCTB
COOTBETCTBYIOLLIMMU
SKCIIepUMeHTaMM U1 3alucsiMu
ypaBHeHHUH XUMUYECKUX
peaxiuii;

- yMeTb yCTaHaB/IVBaTb
MIPUHA/JIE)KHOCTD V3yUYeHHBIX




HeOpPraHn4eCKmux n

OpraHuuYecKux BeIlleCTB K
orpe/ie/IeHHbIM Kj1accam u
TpyTiramM COeIMHEHUH,
XapaKTepu3oBaTh WX COCTaB U
Ba)KHEUIIIe CBOWCTBA;
orpeessiTh BU/IBI
XUMUUECKUX CBsI3eit
(KoBasieHTHas, HMOHHa4,
MeTa/lyinyeckasi,  BOJJOpO/iHast),
THUTbl KPUCTA/I/TMUECKUX PEIIeTOK
BeIlleCTB; K/laCcCU(UIIMPOBATh
XUMUUECKHe

peaxiuy;

- chopMrpoBaTh MpeziCTaB/IeHUs:
0 XWMHUYEeCKOW COCTaB/IstoIIei
eCTeCTBeHHOHAYYHOW KapTHHBI
MHpa, POIM XUMHUU B TIO3HAHUHU

SIBJIEHUU TIPUPOJBI, B
(opMHpOBaHNWY MBIIJIEHUS U
KyJIbTYpbI JIMYHOCTH, ee

(YHKI[MOHA/IbHOW TPaMOTHOCTH,

HeoOXOUMOM /Il pelleHus
TPAKTUYECKUX 3a7au u
5KOJIOTHUEeCKH  0OO0CHOBAHHOTO

OTHOILLIEHUSI K CBOEMY 3/J0POBbBIO
Yl IPUPOJHOM Cpefie;
- YMeTb TNPOBOJWTb pacueTsl I10

XUMAYeCKUM  dopMyiaM U
ypaBHEeHUsIM XUMHYECKUX
peakiMii C  MCI0J/Ib30BaHUEM
hu3nuecKux BeJIMUUH,
XapaKTepU3yIOLUX  BelecTBa C
KOJTMYeCTBeHHOU CTODOHBL:
Macchbl, obnemMa

(HopManbHbBIe YC/IOBUSI) Ta30B,

KOJINYeCcTBa BeIIleCTBa;
WCIIO0/Tb30BaTh CUCTeMHbIe
XUMUYeCKre 3HaHUS Jist
TIPUHSTHUS peleHui B
KOHKDEeTHBIX JKU3HEHHBIX
CHUTYaLUsX, CBSI3aHHBIX C

BeIeCTBAMH 1 UX IMPUMEHEHHEM.

OK 02. B 001acTH LIEHHOCTH HAyYHOT0 MO3HAHMS: - yMeTb  IUIAHUPOBaTb U
Ncrionb3oBath - c(hOpMHPOBaHHOCTb MHPOBO33peHUs], | BbIIO/HATh XUMUYeCKUN
COBpeMeHHbIe COOTBETCTBYIOLL|Er0 COBPEMEHHOMY  YPOBHIO | SKCIIEPUMEHT (ripeBpareHns
cpeJCcTBa MOKCKa, | Pa3BUTHSI HAyKU U OOLI|eCTBEHHOM NMPAaKTHKHY, | OPraHMYeCcKUX  BellleCTB  IIpU
aHaM3a 1 | OCHOBAHHOI'O Ha JWasiore KyJIbTyp, | HarpeBaHWM, MOJIyyeHue 3TU/IeHa
MHTepIipeTanyuu CIIOCOOCTBYIOLIETO OCO3HAHWIO CBOETO MeCTa B | M M3yueHHWe ero  CBOICTB,
MH(pOPMALH u | TIONIUKYJIbTYPHOM MHUpE; 3 KaueCTBeHHble  peakLMd  Ha
MH(pOPMALIOHHBIE - COBepLLEHCTBOBaHKE SI3bIKOBOM U | a/Jbferufibl, Kpaxmas, YKCYCHYIO
TeXHOJIOTUH st ‘-II/IT&TQJIBCE(OIZ KyJbTypbl ~ KaK  CpeZCTBA | KUCJIOTY; JeHaTypanus OenkoB
BBINOJHEHWs  3ajau | B3AMMO/IEHCTBUA MEX/ly /IO/IbMH M TIO3HAHMs | DU HarpeBaHuM,  ILiBeTHbIe

MUpa; peakiuu  OesKOB;  MPOBOJAUTH




npo(heCCHOHALHON | - OCO3HaHWe L|eHHOCTH HayuYHOM JesTeNbHOCTH, | peaklid ~ HMOHHOro  oOMeHa,
eI TeIbHOCTH. TOTOBHOCTb  OCYILeCTB/IATH IIPOEKTHYKO U | OIpefiesiaTh  Cpelly  BOJHBIX
WCCJIe/I0BaTe/IbCKYIO JlesITe/IbHOCTD | paCTBOPOB, KaueCTBeHHbIe
VH[MBU/YaJIbHO U B IPYIIIIE; peakLy Ha Cy/b¢ar-, KapOoHat-
OB/lajieHHe YHMBepPCa/IbHBIMH Y4e0HbIMH W XJIOpDUJ-aHUOHBI, Ha KaTWOH
N03HaBaTe/IbLHbIMH /IeNiICTBUAMU: aMMOHUS; pelLiaTb
B) pabota c undopmanueii: SKCIepUMeHTalbHble 3a7laud 10
- BJIa[IeTb HaBbIKAMM MOJTyYeHUss MH(POPMAaLMK | TeMam "Mertas!" 51
u3 UCTOYHHUKOB pasHbIX TUIOB, | "HemeTaibl'") B COOTBETCTBUM C
CaMOCTOSITe/IbHO OCYILL|eCTB/IATh IIOMCK, aHa/Iu3, | IpaBU/IaMU TeXHUKU
CUCTeMaTU3aL0 U WHTepIripeTaLto | 6e3omacHOCTH NpU obparieHnH ¢
yH(popMaLmn pas/IMuYHbIX BU/IOB U | BelllecTBaMM U J1abOpaTOpHBIM
(opM npejicTaB/ieHus; obopy/ioBaHMeM;  TIpe/CTaB/IATh
- CO3/laBaTb TEKCTbl B Pa3/MUHbIX (popmarax C | pe3yJsbTaThbl XUMUYECKOro
y4eToM Ha3HayeHUsi MHGOpPMalMMd UM LiefleBOM | SKCIriepuMeHTa B ¢opMe 3amucu
ay/JUTOpUM, BbIOWpas ONTUMa/ibHYIO (OpPMY | ypaBHEHHM  COOTBETCTBYIOIIMX
TIpe/ICTaB/IeHys M BU3ya/in3aLiy; peakiii U (hopmy/nMpoBaTh
- OL|EHMBATh [JOCTOBEPHOCTD, JITUTUMHOCTG | BBIBOABI Ha  OCHOBE  3THUX
MH(pOpMaLMY, ee COOTBETCTBHE IIPaBOBbIM U | pe3y/bTaToB;
MOpa/IbHO-3TUUYeCKUM HOpPMaM; - YMeTb aHa/M31poBaTh
- WCTIO/b30BaTh CPe/ICTBA MH(POPMALMOHHBIX U | XUMHUYECKYHO nH(opMaLto,
KOMMYHUKAL[MOHHBIX TE€XHOJIOTUM B peIIeHUM | NOTydyaeMyro u3 pasHbIX
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W | UICTOUHUKOB (CPeACTB MacCOBOM
OpraHM3al[MOHHBIX 33lad C cobOsogeHueM | uHGopMaLuy, ceTb VIHTepHeT u
TpeboBaHMiA 3PrOHOMHUKY, TeXHUKU | Apyrue);
be3omacHoCTH, TUTUeHBl, | - B/IafleTb OCHOBHBIMU MeTO/aMU
pecypcochepekeHus, IIPaBOBBIX Y | HAyYHOI'O II03HaHWs BeLeCTB U
3TUYECKMX HOPM, HOPM HH(OPMALMOHHOMN | XUMHUUECKHX SIBJIEHU
be3omacHoCTY; (HabsroeHve, H3MepeHue,
- B/IaZleTb HaBbIKAMM paCroO3HaBaHMWS U 3allUTHI | SKCIIEPUMEHT, MOZe/MPOBaHue);
vH(bopMaLY, UHPOPMaIMOHHON 6e30TacHOCTH | - YMeTb TMPOBOAWTH pacyeThbl IO
JTMYHOCTH XUMAYECKUM  (opMysaM U
ypaBHEeHUsIM XUMHUUECKUX
peaklMid C  UCMO/Jb30BaHUEM
busnuecknx BeJIMUMH,
XapakTepusyrILMX BellecTsa C
KOJIMUeCTBeHHON CTOpPOHBI:
Maccel, o0bema (HOpMasbHbIe
yCJIOBUSI) Tras3o0B, KOJMYECTBa
Bell[eCTBa; WICII0/Ib30BaTh
CUCTeMHble XUMUYeCKue 3HaHUs
/11 TIpUHATHSL  pellleHud B
KOHKPETHBIX JKU3HEHHBIX
CUTyaLMsIX, CBSI3aHHBIX C
BellleCTBaMU U UX IPUMeHeHHeM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | -  yMeTb  IUIAHUPOBATb U
S peKTUBHO CaMOCTOSAITeJILBHOCTH Y CaMOOTIpe/ie/IeHHIO; BBITIOJIHATD XUMUUeCKUM
B3aMMO/IeUCTBOBaTh | - OB/Ia/ieHre HaBbIKaMU1 yuebHO- | sKcriepuMeHT (mpeBparLeHus
U pa60TaTb B HCC]IE,Z[OB&TEI[bCKOﬁ, HpOEKTHOfI " COI_[I/Ia}ILHOﬁ OpraHuyecKux BelecTB pu
KOJI/IKTHBE U | AeATe/IBHOCTH; HarpeBaHWH, ITOIydeHHe 3THIeHa
KOMaH/fe. Os/apenue YHUBEPCA/IBHBIMH | i  y3yyeHUWe €ro  CBOMWCTB,
KOMMYHUKAaTHUBHBIMH JIeICTBUSIMU: KaueCTBEHHble ~ peakiud  Ha

0) coBMecTHasI AeATe/IbHOCTD:
- TIOHMMaTh U WCIOJ/Ib30BaTh MPEUMYIIIECTBA

anberu/ibl, Kpaxmas, YKCYCHYO




KOMaH/IHOYM Y UHVBU/Tya/TbHOW PabOoTH;

- TIPUHUMATB Le/l COBMECTHOM [1esTeTbHOCTH,
OpraHM30BbIBaTh M KOOPAMHUPOBATH JeHCTBUSI
Mo ee [JIOCTI)KEHUIO: COCTaB/sTb TUIaH
[leMiCTBUM, pacrnpefiefiiTb pPoad C  Yy4eToM
MHEHMM YYaCTHUKOB OOCY>KAaThb pe3y/IbTaThbl
COBMECTHOM paboThI;

- KOOpIMHUPOBAaTh M BBIMOMHATL paboTy B
YUIOBMSX ~ PeajibHOroO,  BUPTY&IbHOIO M
KOMOVHMPOBAHHOTO B3aUMO/IeCTBYS;

- OCYLIeCTB/ISITb TO3UTMBHOE CTpaTeruyeckoe
NoBeJleHe B pas/IMuHbIX  CUTyaLusix,
TPOSIB/IATH TBOPUECTBO M BOOOpakeHHe, ObITh
VHULMaTHBHBIM

OBnajeHue YHMBepPCa/IbHbIMH
Pery/siTUBHBIMM AeHiCTBUSIMHU:

r) IPUHATHE Ce0si ¥ [PYTHX JIF/Ieil:

- IPUHUMaTb MOTUBBI U apryMeHTbl [PyrHx
rofen npy aHa/m3e pe3y/bTaToB
JleATeNTbHOCTH;

- IpM3HaBaTb CBOE TPaBO W TIpaBO JIPyrvxX
OJIel Ha OIIMOKU;

- pa3BUBATh CIIOCOOHOCTH TOHUMAaTh MWD C
TMO3ULIMH JIPYTOT0 UesioBeKa;

JleHaTypaiust  OenKoB
1[BETHbIE
TIPOBO/IUTh

KHUCJIOTY;
NP  HarpeBaHWH,
peakiuy  OesKoB;
peakiud  HWOHHOTO  0OMeHa,
oTipefieNIiTb  Cpey  BOZAHBIX
PacTBOPOB, KauecTBeHHbIe
peakiyy Ha cysbgar-, KapOboHaT-
W XJIODW/-aHUOHBbI, Ha KaTHOH
aMMOHHUS; peliaTh
9KCIIepUMeHTa/IbHble 33[]auMl 10
TeMam "Mertaisl" 5
"HemeTasuibl'") B COOTBETCTBUU C
TIpaBU/IaMU TeXHUKU
6e30MacHOCTU TIpH OOpaItieHn C
BeIleCTBAaMM ¥ JIabOpaTOpPHbIM

obopy/ioBaHHEM;  TIPe/ICTaBJISITh
pe3yJIbTaThl XUMHUYECKOTro
JKCriepyMeHTa B (opMe 3ammcu
YPaBHEHUM  COOTBETCTBYHOIIUX
peakiuii W (PoOpMyJMpOBaTh
BbIBOJJbI HAa  OCHOBE  3THX
pe3y/bTaToB

OK 07. B 00/1aCTH 3K0/I0rHYeCKOro BOCIIUTAHUSA: - chopmHpoBaTh TIpeJCTaB/IeHuSs:
CojieiicTBOBaTh - Cc(hopMHPOBaHHOCTh 9KOJIOTHYECKOHM | O XUMUUECKOW COCTaBJISIFOLLeN
COXPaHEHHIO KyJIbTypbl, TIOHUMaHWe BJIMSHUS COL[MA/bHO- | eCTeCTBEHHOHAYYHOU KapTHHbI
OKpYy’Karolieil cpefpl, | SKOHOMUYECKUX TIPOLIECCOB Ha  COCTOSHME | MHPA, POJIM XUMHH B TIO3HAHUU
pecypcocGepeskeHuio | TIPUPOAHON M COLMA/IbHOW Cpe/ibl, OCO3HaHMe | SIBIEHHU TIPUPO/bI, B
, TIPUMEHSATh 3HaHWs | [I00aIbHOrO  XapakTepa  9KOJOTMYeCKUX | (POPMHUPOBAHMH MBILIEHHS. U
06 Wu3MeHeHuy | Mpobiem; KYJIbTYPbI JIMYHOCTH, ee
K/IMMATa, TPHHLMIL! | - [UIAHMPOBAHKE U OCYILIECTB/IEHHe JeHCTBHUIA B | (DYHKLMOHA/ILHOH TPaMOTHOCTH,
BepeXITHBOrO OpriKa}OH_lef/i cpeie Ha OCHOBe 3HaHUS Lieflel | HeOOXOAWMMOM  [/11  pellleHus
[POM3BOACTBA, yCTONUMBOIO PasBUTUsS Ue/OBEYECTBA; | MPaKTHUECKHX 3a/1aun
5 heKTHBHO AKTUBHOE HerpusiTHe [eHCTBUH, MPUHOCAIIMX | SKOJIOTHUeCKH 0060CHOBaHHOTO
nelicTBOBATE s | BPE OKpY>KatoLle cpejie; OTHOLUEHHS K CBOEMY 3/|0POBBIO
Ype3BBIYAIHbIX - yMeHue MIPOrHO3WPOBATh | Y IPUPOJHOM Cpefie;
CHTYAISIX. HeO/IaronpusiTHbIE 9KOJIOTHUECKHE | - YMeTb COO/M0aTh TpaBuUia
TOC/Ie/ICTBUS NpeNPUHAMAEMbIX | SKOJIOTHUECKH 11e1ecoo0pa3Horo
JIeWCTBUM, MPeJ0TBPALLIATh UX; ToBefieHHs1 B OBITY U TPY/ZIOBOM
- paclLipeHye  OrbITa JIeITe/TbHOCTH | JIeITe/IbHOCT B LeJIsiX
5KO0JIOTMUeCKOU HarpaB/IeHHOCTH; COXpaHeHUs CBOEro 3[0pOBbsl U
- OB/1aJleHue HaBbIKaMU y4eOHO- | OKpY>KarOIL[eit TIPUPOZHON Cpe/IbL;
HCcIe1oBaTe/IbCKOH, TPOEKTHOM U COLJMA/IbHOU YUUTHIBATh OINaCHOCTDb
AeATE/IbHOCTH; BO3/IeHCTBUS Ha JKUBbIE
OpraHu3Mbl orpe/ie/IeHHbIX
BeILIeCTB, TIOHUMast CMBIC/T
TIoKasaresisi Tnpe/ie/TbHOU
[0y CTUMOM KOHLIEHTPaL|U
IIK 2.1. |- yMeHMe oOrpefensiTb KOHCTPYKTHUBHBIE | - C)OPMUPOBATh Mpe/CTaBIeHUs:
O6ecreyrBaTh 0COOEeHHOCTU Y3/7I0B U JeTajell TOJBMKHOIO | O CBOMCTBAaX MeTasUIOB, CI/IaBax,
BBITOJIHEHHE COCTaBa; BUJaX  Koppo3uW,  obmactu
YCJIOBUH 1O | - TIOHMMAaHWe  CHUCTeMbl  TEeXHWYECKOrO | IPMMeHeHHsl HeMeTa/lInYeCKUX U




OpraHU3aLux
JBKEeHHs!
TPaHCIIOpPTa

00CTy KUBaHUS
cocraBa

n

peMoOHTa

MNOABM>XHOI'O

KOMITO3ULIMOHHBIX  MdT€pHaJ/IOB,
BUdX H CBOMCTBaxX TOI/IMBaA,

CMa30uHbBIX u 3aIIUTHBIX
Marepuarax, CBOMCTBax
HEOPraHUYeCKUX u
OpraHn4ecKux COoeTUHEeHUH,

MapKHPOBKe U TepeBO3Ke TPY30B
TIO KeJIe3HOM Jiopore.




2 CTPYKTYPA 1 COAEPXAHUE YYEBHOTI'O ITPEJIMETA

2.1 O6bem yueOHOr0 mpeAMeTa ¥ BUABI YU4e0HO# padoThI

Bup yueoHo# paboThI

0O01BéM B yacax

O0BémM 00pa3oBaTe/IbHONM MPOrpaMMbl y4e0HOT0 IpeMeTa 72
B TOM UUCJIE:
OcHoOBHOe cogepiKaHue 72
B TOM UMCJIE:
JIeKI[MH, YPOKH 25
camocTosiTe/IbHasA paboTta 11
rpakTU4YeCcKue 3aHITHUs 22
nabopaTopHbIe 3aHATHS 10
IIpodeccuoHanbHO-0OpHeHTUPOBAHHOE CO/iep>KaHHe
B T.U.:
TeopeThyeckoe obOyueHHe 25
MpaKTUYeCcKHUe 3aHATHUS 4
KOHTPOJ/IbHbIE PadoThI 1
B coomgemcmeuu ¢ yuebHbIM naaHom no umoeam I cemecmpa ammecmayus
nposodumcsi 8 hopme KOHMpPo/bHOU pabombl.
I[Ipome)xyTouHas arrecranus (B popme auddepeHLIIPOBaHHOIO 3aUeTa) 2




2.2 TemaTHueCKUH IVIAH U CO/ieP)KaHNe YUeOHOro mpegMera

1

2

4

HaumeHoBaHue pa3je/ioB U TeM

Copep)xaHue yueOHOro MaTepHuasa, NpakKTHYecKHe U 1adopaTopHbIe 3aHATHA,
CaMoCTOATe/IbHasA padoTa 00yuarmuxcs

Oo0neMm
4acos

dopmupyemsble
KOMIIeTeHI|UU
OK, IIK

Paspgen 1. TeopeTnueckre 0CHOBbI XUMUU

8/1

Tema 1.1 CtpoeHue aTOMOB.
[Tepyoarueckuil 3aKOH U
repyuojiueckasl cuctema
XUMUYeCKUX 371eMeHToB [I.11.
MenpesneeBa

1.1.1 OcHOBHBIEe TIOHATUS 1 3aKOHBI HeOpraHUUeCKol u o01ilei xumuu. [lepuoanueckas
cucTeMa Xummuyeckux 3yeMeHToB [1.11. MeHzeneeBa. CTpoeHre aToMa

OK 01 OK 02

Copep)xaHue yueGHOro marepuana

CoBpemenHass Mofie/lb CTpoeHMst atoma. CHMBOMYECKUM S3bIK XMMUM. XWMWUYECKUM 3JIeMeHT.
OnekTpoHHasl KOH(urypauus aroma. Knaccuukanyss XUMUYeCKUX 371eMeHTOB (s-, p-, d-
3/1eMeHThl). BaneHTHbIe 3/1eKTpOHbL. BaneHTHOCTh. DyeKTpOHHas MPUPOZia XMMAYeCKOM CBSI3U.
OneKTpOoOTpHULIaTeIbHOCTb. BH/ibl XMMUUeCKON CBs3M (KOBasleHTHasl, MOHHasl, MeTa/UIMJecKas,
BO/IOPO/IHAst) U CITOCOOBI ee 0O6pa3oBaHusI.

[Mepuoayyeckass cucreMa xuMuueckux 3neMeHToB [I.M. MeHpeneeBa. ®usnueckuii CMbICT
IMepuoayueckoro 3akoHa [1.M1. MeHzeneeBa. 3aKOHOMEPHOCTH W3MeHEHHsSI CBOWCTB XMMMUECKHX
37IeMEHTOB, 00pa3yeMbIX MMU TPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUM C IIOJIOXKEHHEM
XMMHYEeCKOro 3jeMeHTa B [lepriogyueckoit cuicreme. MUpOBO33peHUeCKOe M Hay4yHOe 3HaueHue
ITepuopyueckoro 3akona [I.J. MenpeneeBa. IIporHossr [I.J1. MenpeneeBa. OTKpbITHE HOBBIX
XVMHUYECKUX 3/IEMEHTOB

CamocTosTesibHasi padora odyuarommmxcs Nel

KoHcrekT, mOAroToBKa COOOIIeHHWH Ha Tembl TIO0 BbIOOpy: HaHoTexHo/morus Kak
TIPUOPUTETHOE HallpaB/IeHWe Pa3BUTHSI HAYKU U TIPOM3BOJCTBa B Poccuiickoii ®eneparuy;
PafioakTUBHOCTL. VICIONb30BaHWe DPAJMOAKTUBHBIX M30TOTMIOB B TEXHUUYECKUX LIEISX.
PeHTreHOBCKOe W3/yueHWe W €ro HCIO/b30BaHHME B TeXHUKe W MeJullvHe. PeleHue
TEOPeTHUeCKUX W SKCTIIePUMEHTAbHBIX 3a7lady TI0 BOTPOCaM: OCHOBHBIE TIOHSITUS XWUMMH,
OCHOBHbIE 3aKOHbI XWMHH. PacueTHble 33/aud Ha HaxOXKJEeHHEe OTHOCHUTeTbHOU
MOJIEKY/ISIDHOM Macchl, oripefiesieHe MacCOBOW [0/ XUMHUYECKUX 3JIEMEHTOB B CJIOKHOM
BeIL[eCTBe.

1.1. 2 IIpakTtu4yeckoe 3aHsaTHe Nel PelneHne pacueTHbIX 3ajauy 10 TeMme: "OCHOBHBIE
KOJIMYeCTBeHHbIe 3aKOHBI ¥ PaCyeThl 110 YPaBHEHUSIM XUMUYeCKUX peak i

OK 01 OK 02
IIK 2.1




1 2 3 4
1.1.3 IIpakTtuyeckoe 3aHsaTHe Nc2 PellleHWe SKCIIepUMEHTATbHBIX 3a/lau [0 TeMe: OK 01 OK 02
[Teprogrueckas crucreMa xuMuueckux siemMeHToB [I.1. MenzeneeBa. CTpoeHue aTroMa 2 [IK 2.1
1.1.4 IlpakTuyeckoe 3anaTHe Ne3 PellleHre 5KClepUMeHTalbHbIX 3a/au 1o TeMe: TUIib OK 01 OK 02
XUMMWUECKUX CBsi3eld. TUMbI KPUCTA/TMUECKHX PeIeTOK 2
Pazaen 2. XuMHUYeCKHe peakijuu 10/2
Tema 2.1 Tunbel xumuueckux | 2.1.1 Knaccudukauys u TUIbI XMMUYeCKUX peakLjiii HeoOpraHMuecKrux CoeJuHeHniH OK 01 OK 02
peakLuii [IK 2.1
Copep:xanue yueOHOro Mmarepuasa
Knaccudukanuss ¥ TUMbl XUMHAYECKUX peakLMi C yuacTMeM HeOpraHMuecKHUxX BellecTB.
CocraBrieHre ypaBHEHHI peakLWi COeMHEeHUs, pa3/ioyKeHHWs, 3aMelleHus, oOMeHa, B T.U.
peakL1ii rOpeHusi, OKUC/IeHUSI-BOCCTaHOBJIEHUSI. )
YpaBHeHUsI ~ OKUC/IeHUsA-BOCCTaHOB/IeHUsA.  CrereHb  okuciaeHuss.  OKuUCIUTeNb U
BoccTaHOBUTeb. (CocCTaB/leHWe U ypaBHUBaHWe OKUC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIX
peakivii MeTOAOM 3JIeKTPOHHOT0 OanaHca. OKUC/TUTETbHO-BOCCTAHOBUTE/TbHBIE PEaKIK B
TIpUPOJe, MPOM3BOCTBEHHbIX NPOLeCccax U )XU3HeesiTelIlbHOCTU OPraHU3MOB.
CamocrosTenibHas padora odyuarommxcsa Ne2 1
Amnann3 v mpeobpa3zoBaHue yueOHOM WHGMOPMAIUH.
2.1.2 IIpakTtuHyeckoe 3aHATHe Ned PellleHHe 3KCrIepUMeHTa/lbHBIX 3aJad [0 TeMe: OK 01 OK 02
"OKUC/IUTe/IbHO-BOCCTaHOBUTE/IbHbIEe peakLiuu'" 2 I[IK 2.1
Tema 2.2 J1eKTpo/IMTHYeCKasa 2.2.1 PacTBOpeHuUe Kak (hr3UKO-XUMHUUECKUH MpoLecc. OK 01 OK 04
JUCCOIMAIMA ¥ HOHHBIN 00MeH IIK 2.1
Copepxanue yueOHOro MmaTepuasa
Teopus 3/1eKTPOMUTUUECKOU Auccoratrd. VIOHbI. DeKTPOIUThI, He3/IeKTPOIuThL. Peakiuu
MoHHOTo obmeHa. CocTaB/ieHHe peakLyii HOHHOTO 0OOMeHa ITyTeM COCTaB/IeHHsI UX TIOTHBIX U
COKpallleHHbIX HOHHBIX YpaBHeHUN. KNC/I0THO-OCHOBHBIE peakly. 3a/jlaHusl Ha COCTaB/IeHHe 2

VIOHHBIX peakKL1il.
[TpakTHueckoe  HCIOb30BaHMe  peakluii HMOHHOro oOMeHa U TUAponv3a B
TEXHOJIOTHYECKMX ITPoIlleccax XKeJIe3HO0PO0KHOro TpaHcnopTa. [ToHsaTus:
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raJbBaHOCTETUS, TaJIbBAHOIIJIAaCTHKA, HUX MIPaKTH4YeCcKoe 3HadyeHUe B
JKeJIe3HOOOPOKHOM X03HCTBE.

CamocrosTenbHas padora odyuarommxcsa Ne3

Anami3 u mpeobpa3oBaHue yueOHOUM mHGopMaruuy. IloAroToBka coolijeHHii Ha TeMy I10
BbIOOpPY: IIpakTUyeckoe TpUMeHEHHWe 3JIeKTPOJin3a: padUHUPOBAaHWeE, Ta/TbBAHOMJIACTHKA,
raJibBaHOCTETHsl.

2.2.2 JlabopatopHoe 3aHsaTHe (pabora) Nel "lcciiefoBaHuWe CBOWCTB 3J/IEKTPOJUTOB.
Onpegenenvie pH cpezb! pacTBOpoB. Teopyst 371eKTPOIUTUYECKON JUCCOLUALuU"

OK 01 OK 04
IIK 2.1

2.2.3 JTaGopaTopHoe 3anaTHe (padoTta) Ne2 "Peakiu nonHoro oobmena. I'ugposu3 coneii”

OK 01 OK 04
K 2.1

Pa3gen 3. CTpoeHune U CBOMCTBa HEO

raHn4eCKHX BeIlecTrB

7/2

Tema 3.1 Knaccuduxkarnms,
HOMEHKJ/IaTypa " CTpoeHUe
HeopraHuuecKHx BellecTB

3.1.1 OcHOBHBbIe K/1aCChl C/IOJKHBIX HEOPraHUYEeCKUX COeIMHEeHNH.

OK 01 OK 04
IIK 2.1

CopepxaHue yueOHOro MaTepuasa

[TpeaMeT HeopraHuueckow xumuu. Knaccudukaiiyss HeopraHudeckux BelileCTB. [IpocTbie 1
ciokHble BeljecTBa. OCHOBHBIE K/acChl COKHBIX BeIeCTB (OKCHU[bI, THAPOKCHUDI,
KUACTOTBI, COJK). B3auMOCBsA3b HeOpraHMUeCcKHWX BeIllecTB. ArperaTtHble COCTOSHUS
BelectBa. Kpucrarmimueckve v amopdHbie BelljecTBa. THIMBI KPUCTA/NTMUECKUX PeIIeTOK
(aToMHasi, MoJieKyJisipHasi, UOHHasl, MeTajyinueckasl). 3aBUCUMOCTh (DU3MUECKHUX CBOWCTB
BelllecTBa OT THIMA KPUCTA//TMUECKOW pelleTKd. 3aBUCUMOCTb XUMHUECKOW aKTUBHOCTU
BeIlleCTB OT BH/Ia XUMMUECKOW CBSI3M W THUIMA KPUCTA/ZTMYECKOW pelleTKH. [IpUuMHEBI
MHOT000pa3usi BeIeCTB

CamocTosTesibHasi pabora odyuarommmxcsi Ned
AwnHanu3 v npeobpa3zoBaHue yueOHOUM HHGMOPMAIUH.

3.1.2 IIpakTnueckoe 3aHsaTHe Ne5  PemeHue — NPakKTUKO—OPUEHTUPOBAHHBIX
9KCIIePUMEHTAaJ/IbHBIX 3a/jay Mo Teme: YUCThIe BeljecTBa U CMeCH. [JrcrepcHble CUCTeMBI.

OK 01 OK 04
[IK 2.1

Tema 3.2 DUUKO-XUMUUECKUE
CBOMCTBA HEOPraHUUYeCKUX BelleCTB

3.2.1 IIpaktnyeckoe 3aHaTHe N6  PellleHue  NPaKTUKO—OPUEHTHMPOBAHHBIX
9KCIIepUMEeHTa/IbHBIX 3a/au 1o TemaM: "Metasel"; "Hemeramib"

OK 01 OK 04
I[IK 2.1
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CamocrosTesibHas padora o0yuarommxcsa Ne5
PellleHre TpaKTUKO-ODUEHTUPOBAHHBIX 3aZlaHUM Ha CBOMCTBA, COCTaB, IMOyuyeHHWE U
6e3omacHoe MCI0/b30BaHe HEMEeTa/lJIOB B ObITY U MPaKTHUeCKOU [esiTeJTbHOCTH UesioBeKa.
[TogroToBKa COOOIeHW Ha Temy 10 BbIOOpy: [IpuMeHeHWe HeMeTa/VIOB B
)Keie3HOJ0POKHOM X03siiicTBe. [IpaBur/ia nepeBo3KW HeEMETAaJIIOB T10 JKeJle3HOU Jopore.
[ToaroTOBKAa K UTOTrOBOM KOHTPOJILHOM paboTe MO KjiaccaM HeOpPraHWMUeCKUX COeIWHEHHA: 1
XUMUYecKkre CBOMCTBA OCHOBHBIX K/IaCCOB HeOpraHMYeCKUX BellecTB (OKCH/OB,
TUIPOKCUJIOB, KUCJIOT, COJIed U 7p.). 3aKOHOMEPHOCTHM B M3MEHEHUM CBOMCTB MPOCTBIX
BelIeCTB, BOJOPOAHBIX COeJWHEHWM, BBICIIMX OKCHJOB M THAPOKCUAOB. MaeHTu(UKaLs
HEOpPraHUUYeCKHWX BeIeCTB C WCIO/Jb30BaHUEM WX  (PU3UKO-XUMHUUECKUX CBOUCTB,
XapaKTepHbIX KaUeCTBEHHBIX peakL1il
Tema 3.3 Npnentudukarus | 3.3.1 I'eHeTHUeckasi CBsi3b HEOPTaHUUECKUX COeMHEeHUM OK 01 OK 04
HeopraHuyeCcKux coeIMHeHU HToroBasi KOHTpo/IbHast padora Nel K 2.1
Hmoe I cemecmpa: MakcumasbHasi yueOHast Harpy3ka (BCero) 30
Obsi3aTenbHas ayAMTOPHas yueOHasi Harpy3ka (Bcero) 25
IIpakTUUueCcKue 3aHATUS 12
naboparopHble 3aHATHS (PabOThI) 4
camocTosiTe/IbHasi paboTta 5
KOHTpOJ/IbHast paboTa 1
Pa3pen 4. CTpoeHue U CBOHCTBA OPraHNYeCKHX COe{MHeHH 28/4
Tema 4.1 Knaccudukarus, | 4.1.1 TToasTre 06 opraHMYecKuX BelllecTBaxX, UX NMPUMeHeHre Ha JKeJjie3Hou jopore. Teopust OK 01 OK 04
CTpOeHue 51 HoMeHK/aTypa | A.M. BytnepoBa. Knaccudukaiusi opraHu4ecKrx BelecTB K 2.1
OpraHUYeCcKHX BeleCTB
Cojiep>xaHue yuye0HOro MaTepuasia 2

[TosiBneHwe u pasBUTHE OpraHUYECKOM XMMUM Kak HayKu. [IpesMeT opraHuMueckou XWMHW.
MecTo ¥ 3HaueHWe OpraHUYeCKOM XMMHUM B CHUCTeMe eCTeCTBEeHHbIX HayK. XHMHUYecKoe
CTpOeHUe KaK [OpsAOK COeAUHEeHUsT aTrOMOB MOJIeKyjle COIJIACHO WX Ba/IeHTHOCTHU.
[lprmMeHeHre oOpraHuMuYeCcKUX BellecTB Ha Jkejle3HOW gopore. IlonoxeHusi Teopuu
XMMHUYECKOI0 CTPOEHHsI OpraHuveckux coefvHeHnyd A.M. BytiepoBa. YTieposiHbIi ckeser
OpraHM4YecKOM MOJIeKyJbl 3aBUCMMOCTb CBOMCTB BelLIeCTB OT XMMWYeCKOTrO CTPOEeHUsl MOJIEKYII.
V3omepusi u unsomepbl. IloHatue o ¢yHKIMOHanbHOM rpynme. Pagukan.  I[IpuHOwIGI
K/1acCU(MKALIMM  OpraHWYecKUX CcoeJuHeHWH. MeskiyHapo[Has HOMEHK/aTypa U IPUHLMIIbI
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HOMEHK/IaTypbl OPraHUYeCcKrX COeZJMHEHUN.
CamocrosTenbHas pabora o0yuarmuxcsa Ne6
[Togbop, aHanu3 u mipeobpa3oBaHue yuebHOM WH(opMaiuu. [ToAaroroBka coobieHW Ha
TeMbl TI0 BbbOpy: JKusHp u gearensHocTh A. Kekynme. JKusHb U flesiTeNbHOCTb .
Bepuemnyca. )Kusne u gestensHocTh @. Bessiepa.
Tema 4.2 CpolictBa opraHuyeckux | 4.2.1 AyKaHbl: COCTaB, CTPOE€HHE, TOMOJIOTUYEeCKUN psif,. OK 01 OK 04
COoeTMHEeHUM K 2.1
Copep)xanue yueOHOro MaTepHasa
[pesenbHbIe YTIeBOAOPO/BI (alKaHbl U LIMK/IOAnKaHbl). OcCoOeHHOCTH KilacCU(pUKaUU U
HOMEHKJIaTypbl, W30Mepus, (U3NUecKre CBOWCTBA, XUMHUYECKHe CBOMCTBA, CIIOCOOBI
nosyueHusi. ['opeHre MeTaHa Kak OJWH U3 OCHOBHBIX WCTOUYHHMKOB TeIl/la B
TIPOMBIIIIEHHOCTH U ObITY. CBOMCTBA MPUPOJHBIX YI/IEBOZOPO/OB, HAXOKJEHHE B TPUPO/e
Yl IPYMEeHEeHMe aJIKaHOB.
4.2.2 IlpakTnueckoe 3aHsaTHe Nc7 PellleHWe 5SKClIepUMEHTA/BHBIX 3aad II0 TeMe:
"CpaBHuTe/IbHas XapakTepuCTUKa MeTaHa M 3TaHa"
Copepxanue yue0HOro MaTepuasa
Kuznkue yrineBogopofbl (6eH3WHBI, KepOCHHBI, COJSIPOBbIE Macjia, Ma3yT) - B KauecCTBe OK 01 OK 04
TOPIHOYEro B [IBUraTe/IsIX BHYTPEHHEr0 CropaHus ITO[BI)KHOI'O COCTaBa ’Ke/e3HOLO0POXKHOIO I[IK 2.1
TpaHcropTa. TBepAble yryieBofopoAbl (MapadyHbl) — KOMIOHEHThbl JXKUAKMX CMa3oK,
VICTIO/Ib3YeMBIX /11 CMa3Ku TPYIIMXCS Y3/10B  TeIUVIOBO3HBIX [JBUraresied, OCeBbIX
MO/JIIMITHUKOB BarOHOB 3/IeKTPOBO30B, TEIJIOBO30B. ['a/jloreHNponsBo/iHble yrieBOJOPOAbI -
B KayeCTBe XJ/1a/jlareHTa B pe)prrkepaToOpHbIX BaroHax.
4.2.3 Ankenbl, ankagueHbl. CocTaB ¥ 0COO€HHOCTU CTPOEHUS OK 01 OK 04
K 2.1

CopepkaHue yueOHOro MaTepuasa

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

CamMocTosTe/IbHast padoTa ooyuaromuxcsa No7
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[Tox6op, aHamu3 ¥ peobpa3oBaHue yuebHOM nH(POPMALUH.
4.2.4 IlpakTnueckoe 3aHaTHe N8 PellleHue 5SKClepUMEHTA/NBHBIX 3a4ad IO TeMe:
"[TonyueHvie 3TU/IEHA U M3y4YeHUE ero CBOUCTB"
CopepxaHue yueOHOro MaTepuasia OK 01 OK 04
[IpyMeHeHVsT TO/IMMEPOB Ha TPeAIpUATHAX JKeJIe3HOLOPOXKHOTO TpaHCIiopTa  [jis [IK 2.1
UIEKTPOU30JIILMY, PYKaBOB TOPMO3HOM CHCTeMbl I10€3[j0B, IIPUBOJHBIX peMHel,
300HUTOBBIX  COCYZOB  aKKyMYJIITOPOB, JieTareid W  3alUTHBIX TIOKPBHITUM  Ha
KeJ1e3HOJOPOKHOM TPaHCIOpTe
4.2.5 IlpakTnueckoe 3aHsaTHe Nc9 PellleHuve 5>KCllepYMeHTa/bHBIX 3a/ady II0 TeMe:
"AnieTusieH ¥ ero romosoru” (AJIKUHBI)
Cojiep>xaHue yue0HOro MaTepuasia OK 01 OK 04
IIpuMeHeHue ro/MMepbl Ha OCHOBE TIPOU3BO/HBIX a/IKMHOB B KaueCTBe U30/IALUY 3aLlUTHBIX I[IK 2.1
06o/0uek KabesbHBIX U3/leUi U TIPOBO/IOB, BHYTPeHHe! OT/le/IKU MacCa)KUPCKUX BaroHOB U
BaroHOB 3/1eKTPOIOe3foB. IlprMeHeHue arjeTwieHa U ero roMOJIOrOB Ha MPeJIIPUATHSX
JKe/1e3HOZ,0POKHOI'0 TPAHCIIOPTa.
4.2.6 Apennl. CocTaB, CTpOoeHUe, [To/IyueHue OK 01 OK 04
K 2.1

Copep)xaHue yueOHOro marepuasa
OcobeHHOCTH KMacCU(PUKALMM W HOMEHK/IATypbl, W30Mepusi, (HU3NuUeckre CBOWCTBA,
XUMUUeCKre CBOWCTBA, CrocoObl mosnydeHus. [IprmeHeHHe apeHOB M KX TOMOJIOTOB Ha
NpeANpUATUAX  JKeJIe3HOLOPOXKHOTO  TpaHCIopTra.  TOKCMYHOCTb  apOMaTU4YeCKUX
YIJIeBOZOPOAOB. S JOXUMUKATBI.
4.2.7 IlpakTtnuyeckoe 3aHATHe Nel( PelleHue 53KCllepUMeHTa/IbHBIX 3aJady [0 TeMe:
"CpaBHUTEeIbHAS XapaKTepUCTHUKa CITUPTOB"
Copep)xaHue yueOHOro MmaTepuaa

OpHOaTOMHBIE CIUPTHI — KAaK OCHOBA JIAKOKPACOUHBIX MaTepUasioB HaXOMSI[UX CBOe OK 01 OK 04
NIpUMEHeHVe B JKeJIe3HOJOPOXXHOM XO35IMCTBe (Kpacka [jsl MOKPBITHS NMaCCaXUPCKUX M [IK 2.1

IPy30BBbIX BaroHOB; IJ1aCTU(UKATOPbI, TpPUMEHsieMble B CBETO-, TEpPMO-, MOPO30-,
BJIATOCTOMKUX JeTa/sX MOJBWKHOIO COCTaBa W T.[.). l[IpumMeHeHWe STUIEHIIUKO/S U
I/IMLepyHa B KayecTBe aHTU(PU30B B paZMaTopax CUCTEM OXJaKIeHUs JBUraTesen
BHYTDEHHETO CropaHusi; THAPABJIMUECKUX, TOPMO3HBIX M 3aKaJOUHbIX >KUJKOCTEN B
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MOJBW)KHOM  COCTaBe  ’KeJe3HOJOPOXKHOTO  TpaHcrhopTa. IlpakThueckoe  3HaueHUe
apoMaTUUeCKUX CITUPTOB U WX MPOU3BOJHBLIX B >Kee3HOOPOXKHOM XO03siCTBe. Y C/IOBUSI
TepeBO3KU CIIMPTOB M0 >Kesle3HoU Aopore. [IpakThyeckoe 3HaueHWe MHOTOATOMHBIX CITUPTOB
B JKeJIe3HO/JOPOKHOM X03siicTBe. [lepeBo3Ka apoMaTHUeCKUX CIMPTOB 10 »KeJIe3HOU Jopore,
MapKHpPOBKa 'PY30B.

4.2.8 Anbperunel. Kap6oHoBbie kucaoThl. CoCTaB, CTpPOeHHe, KiacCuuKariys

OK 01 OK 04
I[IK 2.1

Copep)xanue yue0HOro MaTepHasa

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

CamocTosTesibHasi pabora odyuarommxcs Ne8

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

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

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

OK 01 OK 02
OK 04
[IK 2.1

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

OK 01 OK 04
IK 2.1
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ByTunaierar Kak KOMIIOHEHT MeHTadTaIeBbIX 3Majlei, MCIIOJIb3yEeMBbBIX
oJis OKpackKu HacCaxXmpPCKUX BaroHOB u JIOKOMOTUBOB;
9JIEKTPOU3OJIAIIMOHHEIX JIaKOB, IIPUMEHAEMEIX I[IPU PEMOHTE TATOBEIX
oBurartesie. JKvpbl Kak TPOAYKT MUTaHWS W XUMHUECKOe ChIpbe. 3aMeHa >KUPOB B
TeXHHKe HeNUIIeBBIM  ChiphbeM. MEIJTA BBICIIMX JKHPHBIX KHCJIOT Kak
3aryCTUTEIIN B IINIACTHYECKUX CMdaA3KdX, IITPHUMEHSAEMBIX B PA3JIUYHLBIX
MexaHU3Max [OJii CMa3KU ITOOIIMITHUKOB, 3y04YaThIX KOJIEC, BUHTOBBLIX U
LEeNHBbIX Ilepefad, MIapHUPHBIX COeOUHEHUUW M OpP. CUHTeTHUYeCKHe MOIOIIe
cpegctBa (CMC): 10CTOMHCTBA U HeJJOCTaTKHU.

4.2.11 AMuHbBIL. AHWUIUH OK 01 OK 02
K 2.1
Copep)xaHue yue0HOro Mmarepuana
OcobeHHOCTH KnaccH(MUKAMM W HOMEHK/IATypbl, H30MepHs, GH3UuecKde CBOWCTBA,
XVMHUUYECKHe CBOWCTBA, CIIOCOOBI MO/TyUeHusl.
CamocrosiTe/ibHasA padora o0yuarommxcsa Ne9
[Togbop, ananmu3 u mipeobpa3zoBanve yueOHOUM mH(opMmauyu. IloAroToBka cooOreHMit Ha
TeMy TI0 BbiOoOpy: JKusHb u gestensHocth H.H. 3uHuMHA. AHWIMHOBBIE KDPaCHUTENH.
[IpakTHueckoe 3HaueHWe aMMHOB U WX TIPOU3BOAHBIX B >KEI€3HOZOPOKHOM XO3SIMCTBe.
[TepeBo3Ka aMMHOB T10 KeJe3HOW [opore, MapKMpOBKa IPYy30B.
4.2.12 Jla6opaTopHoe 3auHsTHe (paborta) Ned "AMUHOKHMCIOTBHL bBesnku. Pacrio3HaBaHMe
BOJIOKOH"
Copep)xaHue yueOHOro Mmarepuasia
KaripoH — Kak KOMIIOHEHT BHYTPeHHel OT/le/IK1 MOJBW)KHOTO cocTaBa. [IpumeHeHMe Kiies Ha OK 01 OK 02
OCHOBe MO/iMaMK/ja B BarOHOCTPOEHUH [/1s1 CK/IeMBaHUs. MUnopa-noporniact — Kak OCHOBa OK 04
JJIs1  TeTJIOU30JIILMK  M30TePMUUECKUX, TACCa)KUPCKUX UM pe(pryKepaTOpHbIX BaroHOB. MK 2.1
TexHUUeCKUI BOWIOK KaK TPOK/IA/IOUHBIA MaTrepuan B OyKcaxX TIPU peMOHTe BaroHOB U
JIOKOMOTHBOB. 3HaueHWe AMWHOKAIlPOHOBOW W aMWHOSHAHTOBOW KHUCJIOT i OOBEKTOB
)KeJIe3HO/IOPO)KHOTO ~ TpaHCTopTa. buocuHTe3 0OenkoB. XWMHUYeCKHe BOJIOKHA W UX
TIpUMEHEeHre Ha >KeJIe3HOJOPOKHOM TPaHCIOpTe.
Tema 4.3 Vpentudukanys | 4.3.1 J/ladbopaTopHoe 3aHsaTHe (padota) Ne5 "CBoiicTBa yrieBozioB" OK 01 OK 02
OpraHUYeCcKux BEII[eCTB, ux | Copep)xaHue yueOHOro MaTepHuasia OK 04
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3HayeHUe U NpuMeHeHWe B ObiTOBOM | [IprMeHeHMe MpeccOBaHHOM [IpeBeCHHBI /IJIsi BKIabIlel TIOIUITHUKOB, BTY/IOK, OMOPHBIX K 2.1
Y TIPOM3BO/CTBEHHOU JesATe/IbHOCTU | TUIUT, U3rOTOBJIEHUs IIeCTepeH IOJBWKHOIO COCTaBa >Kele3HOZOPOXKHOIO TPaHCIIOpTa.
yesioBeKa YT/1eBo/ibl U UX POJIb B XKUBOU NpUpoze. Pa3BUTHe caxapHOW MPOMBILLIEHHOCTH B Poccuu.
4.3.2 Pomp xumuud B o0ecrieueHWH SKOJIOTHUECKOW, HSHEpPreTUYecKOM W TIMIIeBOM OK 01 OK 02
6e3omacHoCTU MK 2.1
CopepxaHue yueOHOro MaTepuasa 2
Posib  opraHuWyeckoil XWMUM B pelleHWd TipobjeM sSHepreThyeckoil 0e30MacHOCTH, B
pasBUTUM MeJULMHBI, CO3JaHUM HOBBIX MaTepuasioB, HOBBIX MCTOYHHWKOB 3SHEpPruuv
(asbTEpHAaTHMBHBIE WCTOUHMKUA 3Hepruu). OnacHOCTb BO3JEMCTBUSI Ha KMBble OpraHU3Mbl
OpPraHUYeCKHX BeLeCTB OTAe/NbHBbIX K/IacCoB (yr/eBOAOPOAbI, CIHPThI, (EeHOIbl,
XJIOpOpraHuyeckre TPOM3BO/HbIE, anbJerujibl W [Jp.), CMbICJA IOKasarens IpeJenbHO
JIOTTyCTUMOM KOHIIeHTpalui. YeJI0BEK B MUPE BEIeCTB U MaTepuasioB. XUMUA U
300POBEE 9EJIOBEKA
Pa3gen 5. KuHeTnueckue ¥ TepMOXMMHUYECKHE 3aKOHOMEPHOCTH NMPOTeKAaHUA XUMHUYECKUX PeaKui 2/0
Tema 5.1 Cxkopocts xumuueckux | 5.1.1 IIpakTnueckoe 3aHsaTHe Nel2 PelleHue >5KClepyUMeHTa/lbHBIX 3ajau IO TeMme: 2
peakiyii. XMHUUeCcKoe paBHOBeCHe "CKOpOCTb XMMHUUYECKUX peakiiii. XMHUUecKoe paBHOBecue" OK 01 OK 02
CopepkaHde yueOHOro MaTepuasa [IK 2.1
BydepHbie pacTBOpPBI B TEXHO/IOTMUECKUX TpoLieccax (Tpy 3/1eKTPOXMMUUEeCKOM HaHeCeHWH
3alLMTHBIX NTOKPBITHM, B IPOU3BOACTBE KpacuTesien)
Pa3pen 6. PacTtBopsbl 2/0
Tema 6.1 [ToHsATHe O pacTBOpax 6.1.1 IIpakTuyeckoe 3aHaTHe Nel3 PelleHue »>KcrieprMeHTaNbHBIX 3a/auy [0 TeMe: 2
"PacTBOPBI, UCTIOJTb3yeMble B OBITOBOM 1 TIPOU3BO/ICTBEHHOM JIeSITe/TbHOCTH UesioBeKa" OK 01 OK 02
Copep:xanue yueOHOro MmaTepuasa K 2.1
[TepeBo3Ka pa3/IMuHBIX >XUAKOCTEW IO ’Kele3sHOW Jopore. PacTBOpBI, HCIIO/Ib3yeMble B '
ObITOBO, TIPOM3BO/ICTBEHHOM [lesiTe/IbHOCTU uesioBeKa. PacTBOphI, TpHMeHsieMble B
>KeJIe3HOZIOPOKHOM XO03SIMCTBe
Pa3pen 7. Xumus B ObITY M IPOU3BOACTBEHHOM /leATe/IbHOCTH YeI0BeKa 4/2
Tema 7.1 Xumus B Obity u | 7.1.1 HoBeiiime ZOCTYOKeHUsS] XUMHUYECKOW HAYKH U XUMUYECKOU TEXHOIOTHUH OK 01 OK 02
TPOU3BO/JICTBEHHON  JIesiTe/TbHOCTU OK 07
yesIoBeKa [IK 2.1
Copep)xaHHe yue0HOr0 MaTepHasia 2




2 3 4
Hogeiilme [OCTYOKeHMST XMMHYECKOM HAyKM M XMMHWUECKOW TexHonoruu. Pojb Xxvmuy B
obecrieueHMA KOJIOTUUECKOM, SHEPreTHUecKold W TIHINeBOM 0e30MaCcHOCTH, Ppa3BUTUH
MeguLMHbL. TloMck W aHanu3 MHGOpPMaLMM O TPUMEHeHMHM XUMWUYEeCKHUX BellecTB |
TEXHOJIOTUN C ydeToM Oyayiredl mpodeccroHaTBbHON AesTeNTbHOCTA TI0 TeMaM: BaKHeWIe
CTpOWTe/IbHble MaTepuasbl, KOHCTPYKLIMOHHble MaTepuasbl, Kpacku, CTeK/I0, KepaMHKa,
MaTepuasbl [Jil 1eKTPOHUKH, TPUMeHsieMble B )Ke/le3HOJOPOXXKHOM XO03sIMCTBe (HayyHas U
yueOHO-HayuHasi JIMTepaTypa, CpeJiCTBa MaccoBoU nHdopmanyu, cetb MiHTEpHeT)
CamocrosTesibHas padora odyuarommxcsa Nel0 2
Cocrap/ieHre ypaBHeHUI XUMUUECKUX PeakLMi C y4acTHeM MPOCTbIX Y CJIOKHBIX OpraHMYecKHx
BeLL|eCTB: TpeZe/bHbIX W HerpeZie/bHbIX YI/IEBOJIOPOJOB, apOMaTUYeCcKUX YIJIeBOZOPO/IOB,
KUC/IOPOACOAiep>KalliX Y UX NTPOUXBOJHBIX.
7.1.2 TIpoMe)xyTouHasi arrecTanys o gucuurvmie. lnddepeHLiipoBaHHbIN 3aueT 2 OK 01 OK 02
OK 07
K 2.1
Hmoe II cemecmpa: MakcumasibHast yueOHast Harpy3ka (BCero) 42
OO0si3aTenibHas ayAUTOpHAst yueOHasi Harpy3ka (Bcero) 36
MpaKTUYeCcKUe 3aHATUS 14
naboparopHbie 3aHATHS (PabOTHI) 6
caMmocTosiTe/IbHast paboTa 6
nvddepeHIIMPOBaHHbIN 3aueT 5
Hroro: MakcumanbHasi yueOHasi Harpy3ka (Bcero) 72
OObs3aTenbHast ayquTOpHas yueOHasi Harpys3ka (BCero) 61
IIpaKTUUeCKHUe 3aHATUS 26
naboparopHble 3aHATHS (PabOThI) 10
caMmocTosiTesibHasi paboTta 11
KOHTpOJ/IbHast paboTa 1

HMmoeosas ammecmayus e popme nrdpepeHLIIPOBAHHOTO 3aUeTa




3. YCJ/IOBUA PEAJIN3ALIMUA ITPOT'PAMMBI YYEBHOTI'O ITPEIMETA

3.1 TpeGoBaHNsA K MUHUMA/ILHOMY MaTe€PUA/IbHO-TEXHHYECKOMY 00ecredeHHI0
YueOHbII TIpeJMeT peanr3yeTcs B 1ab0paTopyst XUMUM 1 OHOIOTHN

O6opyioBaHKe yueOHOTo KabuHeTa:

- TI0Ca/IOUHbIe MeCTa T0 KOJIMYeCTBY 00yuaromxcs;

- pabouee MeCTO TIpeTiofiaBaTe/is;

- MeToAUYecKre MaTepHasibl 10 TIpeMeTy.

TexHuueckue cpesacTBa oOyueHHsi pabouero mecra TiperojaBatesisi: KOMITbIOTEPHOe
obopy/Zi0BaHHe, COOTBETCTBYIOIlee COBPeMeHHBbIM TpeboBaHUsIM 0e301MacHOCTH M HaJéKHOCTH,
Tpe/lyCMaTpUBAOIlee BO3MO>KHOCTb MHOTO(YHKI[MOHA/ILHOTO HCIIO/Ib30BaHUs KabuHeTa C
L[eJIbl0  M3yueHWs ydyeOHOTO TIpeaMeTa, MyJ/bTUMeAWiiHOe oOopyJoBaHHe (TIPOEKTOpP W
TIPOEKI[MOHHBIN 3KpaH WM MHTepaKTUBHAsI JOCKA), JIOKa/IbHast CEeTh C BBIXOJOM B Internet.

HavMmeHOBaHMe CrelMasbHOTO TIOMellleHus: ydeOHasi ayJauTOpusi [jisi TIPOBe|eHHUS
NPAaKTUYECKUX 3aHATHH, TPYMIOBBIX KOHCY/bTAL[UM, WHAWBUAYAJbHBIX KOHCYJIbTALIWH,
TEKyIL[eT0 KOHTPOJISi, TIPOMEXYTOUHOW aTTecTalldd, OCHAllleHHass O000pyZoBaHWEM W
TeXHUYECKUMHU CpeJCTBAaMU OOy4YeHHs, a TakKe UWTaJbHbIM 3a1, T[OMelL|eHre /s
caMmocTosiTesIbHOM paboTel, ¢ goctyrioMm K cetu «MHrepHeT» u DOMOC. OcHaleHHOCTb:
KOMIUIEKT yueOHOW wmebenn, HOYTOYK, TPOEKI[MOHHOEe O000pyZoBaHWe (MyJ/IbTUMeIUNHHbBIN
TIPOEKTOP U 3KpaH).

IlepeyeHp J/IMIIEH3UOHHOTO W CBOOOJHO PAaCHPOCTPAHAEMOro MNPOrPaMMHOIO
o0ecrnieyeHusI:
Cucremnoe v npukiaagaoe 110

Ne HaumeHoBanue Ne uiieH3uu
/m
1 |Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |Microsoft Open License
45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |Microsoft Open License
60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL Microsoft Open License
60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License
65785999
6 |Microsoft Windows 10 Microsoft Open License
65785999
11 |ABBY FineReader 11 Kopob6ouHas (pa3Hbiii Ne Ha
KaX/101 KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |KontenT-¢unstp SkyDNS F0-05109
IIporpammuoe obecrieuenue o GNU General Public License (cBo6oaHo
pacnpocTpaHsieMoe)
Ne Ilepeuenn
1 | Open Office
2 Moit Ocuc
3 | Gimp

IIpy wu3yueHuun yueOHOro mpegMera B ¢opMaTe 3JIEKTPOHHOr0 O00OydeHHsI C
ucnoab3oBaHuem /JOT

[Tporpammel jj1s BuZieokoH(pepeHuuii: Zoom Cloud Meetings, Anaexc Tesnemocr.

OnekTpoHHas Tatdopma Moodle.



3.2. UndopMmanoHHOe o0ecrnieyeHHe peaM3al{iy MPOrpPpaMMbI

IlepeueHbp peKoMeHJyeMbIX Yy4eOHbIX H3/JaHUM, /ONOJHHUTE/THHON JIUTepPaTyphl
ViHTepHeT-pecypcoB, 0a3bl JaHHBIX OuO/IMOTeuHOr0 hoH/A:

3.2.1.0CcHOBHbIE UCTOYHHUKH:
1. AndunorenoBa M.B. Xumus: yueOHUK W TIPaKTUKyM [/l CPeJHEr0 IMpOgeCcCHOHATBHOTO
obpa3zoBanus / 1.B. AHdpuHoreHoBa, A.B. babkos, B.A. IlonkoB.- 2-e W3[., UCTIP. W [IOI. —
Mockga: U3gatensctBo FOpaiT, 2022. — 291 c.

3.2.2.[loni0/THUTE/IbHbIEe UCTOUHHUKM:
1.T'yceBa, E.B. Xumus ans CITO.: yue6.-meToz. nmocobue / M.P. 3uranmmna, [.M. Kynmikosa;
Kasan. Hau. uccnen. texHos. 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 obpairenus: 14.03.2025) / - Pexkum focTyma: Jjisi aBTOPU3. ITOIb30BaTeIei.
2.YepuukoBa H.FO. Xumus B [JOCTYIHOM u3/0KeHUH: yueOHoe mocobwe ansi crio / H.FO.
YepHHUKOBA.- 2-e u3f., crep.- CaHkT-IletepOypr: Jlanb, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekct: 53/1eKTpoHHBIH // JlaHb: 92/1eKTpOHO-OMO/MMOTeuHass cucrema. - URL:
https://e.Janbook.com/book/195532 (mara obpamenusi: 14.03.2053) / - Pexxum pgoctyma: Ajis
aBTOPM3. M0/Ib30BaTeJIeH.

3.2.3 IHTepHeT — pecypchl:

1. Hay4Ho-TIOTy/ISIpHBIN TTPOEKT «DJyieMeHThI 00JIbIIoN HayKH « ((U3uKa, XUMHs], MaTeMaTHKa,
aCTPOHOMHUSI, HayKa O >KM3HH, Hayka o 3emsie). HOBOCTU Hayku, KHWUTM, Hay4HO-TIOMYJ/ISIPHbIE
CTaThH, JEKLIUW, SHLMK/IOoe uu. https:/postnauka.ru/themes/chemistry - seKuuu mo XMMHM Ha
caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pe>kum focTyma: CBOOOJHBIM.
2. CaliT HayuyHO-TIOMY/ISIPHOTO >KypHana «XuMHUs W 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTyTIa: CBOOOIHBIM.
3. CaliT 0 XuUMMU: K/lacCuyecKhe Y4eOHUKH, CIpPaBOYHUKH, SHIMKJIONEAWH, TIOMCK
OpraHMYeCcKHMX W HeopraHWYeCKWX peakldid, COCTaB/ieHHWe YpaBHeHUM peakiuid. https:// www.
xumuk.ru/ Pexxum gocTyma: CBOOOIHBIN.
4. Tlnatdopma Zoom /sl POBeJieHuUsI OHalH-3aHATUN U BUe0-KOH(pepeHIUM. [D1eKTpOHHbIN
pecypc]. Pexxum fgoctyna: https://zoom.us/.
5. DsekTpoHHasi HWH(MOPMAalMOHHO-00pa3oBaTe/bHasi cpeja Ha Iiathopme  Moodle.
[DnekTponHbIit pecypc]. Pexkxum moctyma: https://moodle.ospu.su/

3.3 IIporpamma o0ecreueHa He00XOJUMBIM KOMILUIEKTOM JIUIIEH3UOHHOIO
MPOrpaMMHOI0 o0ecrneyeHUs


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

4 KOHTPOJIb 1 OOEHKA PE3YJ/IbTATOB OCBOEHUSA YYEBHOI'O ITPEAMETA

KOHTpO/Ib W OlLIeHKa pe3y/bTaTOB OCBOeHUs 00Ie00pa3oBaTe/lbHOTO —TpeAMeTa
PACKpBIBAIOTCS uepe3 JUCIUIUTUHAPHBIE pe3y/IbTaThl, HAllpaB/ieHHbIe Ha (OpPMUPOBaHUe 00X
KOMITETEHIIVH TI0 pa3zie/iaM ¥ TeMaM CO/lepyKaHusl yueOHOTro MaTepuara.

[TpomexxyTouHasi aTTectalys B opme auddepeHIIMPOBAHHOTO 3ayeTa.

OO6murue u npodeccoHaIbHbIE
KOMITETeHIIUH

Pazpgen/Tema

Tun oneHOYHBIX
MepOnpUATHMN

OK.01

IIK 2.1

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIY 0MIpOC;

- 3ajauM Ha COCTaBJ/IeHHe
XUMHUUECKUX hopMYyI;

- 3aZlaHuisl Ha HWCI0J/Ib30BaHUS
XUMUUECKOW CUMBOJIMKA U
Ha3BaHWI COeJUHEHHWH II0
HOMeEHK/IaType
MeX/1yHapOJHOI 0 coro3a
TeopeTUUeCKOW U TIPUK/IaZHOU
XUMUM U TPUBUAJbHBIX
Ha3BaHUM [jId COCTaBJIeHHs
XUMUUeCKUX hopMyII;

- 3aciaymvBaHWe COOOIIeHU
Y OLIeHKA MX MOAT0TOBKY;

- Pe3ynbraT  BbINOMHEHUs
BHeay/IUTOPHBIX
CaMOCTOSITe/TbHBIX paboT;

- Pe3ynbTaT  BBINOIHEHUS
TIPaKTHUeCKOi paboTh;
-IIpaKkTHKO-OpreHTUPOBaHHbIe
3aJlaHus;

- Tlogbop,
nipeoOpa3oBaHue
vHdopMalu

aHamM3 U
yuebOHOMH

OK.02

IIK 2.1

P1: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIM 0npoC

- 3acitymiBaHWe  COOOIeHu
Y OL|eHKa UX TMO/ITOTOBKHY;

- 3a/jaHUsl Ha MCIO0/Ib30BaHUs
XUMUYECKOW CHUMBOJIMKA U
Ha3BaHUM COeJVHEHWM TI0
HOMeEHK/IaType
Me>XX/JyHapOZHOr 0 coro3a
TeopeTUUeCKOW U TIPUK/IaZHOU
XUMUA U TPUBHAJIbHBIX
Ha3BaHUM [jI1  COCTaBJIeHHs
XUMUUeCKUX hopMyi;

- Pe3ynbraT  BbINOMHEHUs
BHeay/JJMTOPHBIX
CaMOCTOSITe/TbHBIX paboT

- Pe3ynbraT  BbINOIHEHUs
NpaKTHYeCcKoi paboThl;
-IIpaKTHKO-OpHeHTHUPOBaHHbIE
3aJjaHus;

- Tlogbop, aHAMM3 W




rpeoOpa3oBaHue yueOHOM
MHpopMaLun

OK.04

IIK 2.1

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN 0npocC

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

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

- Pe3ynbraT  BbITIOSTHEHUS
BHEAY/IUTOPHBIX
CaMOCTOSITe/IbHBIX paboT

- Pe3ynbraT  BbINOIHEHUs
TIPAKTHUYECKOM paboThI;

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

- Tlombop, aHamu3 U
rpeoOpa3oBaHue yueOHOM
vHpopMaLuu

OK.07

IIK 2.1

P7: Tema 7.1

-TIpakTHKO-OpHEeHTHPOBaHHbIE
3a/laHus;

- Tlombop, aHamu3z U
nipeoOpa3oBaHue yuebOHOMH
rH(opMaluu;




5 IEPEYEHD MCIIOJ/IB3YEMBIX METO/1OB OBYUYEHUA

5.1 TlaccuBHBIE: OIPOC, PeINpOAYKTUBHBbIE YIPAXHEHUs] 110 3aKpervieHW0 U O0TpaboTke

V3y4YeHHOT 0 MaTepuasa
5.2 AKTUBHble W WHTEpaKTHUBHbIE: 3BpPUCTHYeCcKWe Oecesbl, AWCKYCCUW, KPYTJ/bIMA CTOJ,

Ipe3eHTaliyda, BUKTOPHWHA, KBECT.



