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1 IACHOPT PABOUYEI1 IPOTPAMMBI YUYEBHOM AU CLUILIUHBI (TPEJMETA)
OV, 12 XUMUSI

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouass mporpamma yudeOHoM nucummuivabl (npeamera) OV .12 Xumust sBisercs 4acTbio
porpamMMBbl cpeiHero oomero oopasoBanus o cnernuanabHocTr CI1O 23.02.01Opranuzanms nepeBo30K
U YIpaBJIEHHWE HA TPAHCHOPTE (10 BUAAM).

[Tpu peanuzauuu paboudeld mporpaMMbl MOTYT HCIIOJIb30BaThCS pa3IUUHble 00pa3oBaTEbHbBIC
TEXHOJIOTHH, B TOM YHCJIE IUCTAHIIMOHHbIE 00pa30BaTEIbHBIC TEXHOJIOTHH, JICKTPOHHOE 00ydeHHE.

Pabouas nporpamma y4eOHON AUCHUIUIMHBI MOXKET OBITh HCIOJIb30BaHA B MPO(ECCHOHATBLHOM
MOJIrOTOBKE, EPENOrOTOBKE U MOBBIIICHUN KBATH(DUKAIUU pabodnx Mo mpodeccusim:

17244 Tlpuemocnaruuk rpy3a u 6araxa; 18726 CocraBUTEINb MMOE3I0B.

1.2 Mecto y4edHoii tucuunauHbl (mpeamera) B crpykrype OIIOII-TIIICC3:

OO1eoOpa3oBarenbHas JUCIUILIHHA «XUMUSD M3y4daeTcs Ha 6a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
IIUKJIC Y9eOHOTO TUIaHa OCHOBHOM Mpo(eccHoHATbHOM 00pa30BaTeIbHON MPOTrPaMMbI YKPYITHEHHBIX TPYIIIT
cnenuanbHocTei / mpodeccwuii: 23.00.00

TpyIoeMKOCTb IMCIUILTHHBI «XHMHsD» Ha 0a30BOM YpOBHE COCTAaBISIET 72 yaca, U3 KOTOPhIX 64 yaca —
0a30BbIil MOAYIb (6 pa3zmenoB) M 8 YacoB — MPUKIAIHON Momynb (1 paszen), BKIIOUYAIOIIUN MpPaKTHKO-
OPUEHTUPOBAHHOE COJICPIKAHNE KOHKPETHON MPOPECCHH HITH CTICIIHATLHOCTH.

[MpuxnamHoOi MOMYNb BKIIFOYAET OOMH pasaen. Pazgen 7 «Xumus B ObITY M MPOU3BOACTBEHHOM
NESTEIbHOCTH 4YeJIoBeKa» peanusyercs ainsd  crnemuaibHocth23.02.010pranu3anusi MepeBo30K U
ylpaBJeHHe Ha TpaHcroprte (MO BUIaM)HA Marepuaje, CBS3aHHOTO C SKOJOTHUECKOW Oe30MacHOCTHIO U
OLICHKOM TOCNeCTBUII OBITOBOM M  TPOW3BOJACTBEHHOM JAESATENBHOCTH, IO OTpacisiM  Oysymiei
poheCCHOHATBEHON JESTETbHOCTU 00YYaIOIINXCS.

1.3 Iliianupyembie pe3yJbTaThl OCBOCHHSI y4eOHOI IUCHMIIMHBI (IpeIMeTa):
1.3.11enb yueOHON TUCIUTIIINHBI:

@DopMUpOBaHUE y CTYJCHTOB NPENCTABICHUSI O XMMHYECKOM COCTaBILIOIICH €CTECTBEHHOHAYYHOU
KapTHHbl MHpa KaK OCHOBBI IpPUHSTUS PEUICHWH B JKU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYAIMSX,
OTBETCTBEHHOTI'O TIOBEJECHNS B IPUPOAHOM Cperie.

3anauu IMCIMIUIMHbIL:

1) chopmupoBaTh HOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHsT XUMUUECKHX TIPOLIECCOB U SIBIICHHIA
B OKpYXalollel cpene, LENOCTHOW HaydyHOM KapTHHBl MHUpA, B3aUMOCBSI3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS COCTABIATH (DOPMYJIbI HEOPTAaHUUESCKUX U OPTaHUYECKUX BEIECTB, YPaBHEHUS
XUMUYECKUX PEAKIM, OOBSCHATH UX CMBICI, HHTEPIPETUPOBATH PE3YIIbTAaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMHpoBaTH  HaBBIKM TPOBEICHUS MPOCTEHIIMX XUMHUYECKUX IKCIEPUMEHTAIbHBIX
UCCIIEJOBAaHUN C COOJIOEHHEM IpaBMJI OE30MacHOro OOpallleHusl ¢ BELIECTBAMU M J1aOOPAaTOPHBIM
o0opynoBaHueEM;

4) pa3BUTh YMEHHS HCIIOJb30BaTh HWH(MOPMALMIO XHMHYECKOTO XapakTepa W3 Ppa3IMnYHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3MPOBATH IOCICACTBUS CBOCH ESTENHHOCTH W XHMHYECKUX
MIPUPOJTHBIX, OBITOBBIX U TPOM3BOICTBEHHBIX MTPOLIECCOB;

6) cdopmupoBaTh MOHMMaHHE 3HAYMMOCTH JOCTH)KEHHH XMMHYECKOW HAYKH M TEXHOJIOTHH IS
Pa3BUTHS COLMATBLHOM U IPOU3BOICTBEHHOM cep.



1.3.2 B pe3ynbrare 0cBOCHUS y4eOHON AUCHUIUINHBI 00yYarOIIUIACs TOKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 "TPUBHAIBHOU" WIIM MEXKIYHAPOIHON HOMEHKJIATYPE;

- ONpENENATh: BAJICHTHOCTh M CTENEHb OKHUCICHUS XMMHYECKUX 3JIEMEHTOB, THUIl XHMHUYECKOMN
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHCJIUTENb W BOCCTAHOBHUTENb, NPUHAMJIECKHOCTh BEIIECTB K pPa3IU4YHbIM KJIACCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: AIEMEHTBl MAJIBIX IIEPUOAOB MO HUX MosokeHuto B [lepuoanueckoil cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOWMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKNX W OpPraHWYECKHUX COEIMHEHMH; CTPOCHHME U XHMHYECKHE CBOMCTBA H3YYEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHS; IPUPOY XUMUUYECKOM
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHMUYECKOM peakuuu u
MOJIOXKEHUS XMMHYECKOT0 PaBHOBECHS OT Pa3IMUHBIX (haKTOPOB;

- BBINOJHATh XUMUYECKUM SKCIEPUMEHT IO PACIO3HABAHUIO BAKHEHIIMX HEOPTaHUYECKUX U
OpraHUYECKUX BEUIECTB;

- IIPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALK C UCIIOJIb30BaHUEM Pa3IMUHbIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeETa);
MCTIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHHU /ISl 00pabOTKH U mepenayn XUMUYeCKOH HH(pOpMaIK U ee
MIPEJICTABICHUS B Pa3IUYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU
JESTEIbHOCTH U TOBCEJHEBHOM XHU3HU JUIS: - OOBSACHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - OMNpEICNCHUsS BO3MOKHOCTH MPOTEKAHUS XHUMHUYECKUX
MIPEBPALIEHUI B Pa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJEICTBU;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

- OLEHKM BJIMSIHUS XMMHYECKOTO 3arpsA3HEHMsI OKpPYKaloleH cpellbl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro OOpamieHUss C TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMHM, JIAOOPATOPHBIM
000pyIOBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHOW KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

- KPUTHUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHYECKOH MH(pOpMaluu, MOCTyHarolled M3 pa3HbIX
HMCTOYHHUKOB;

- [IOHMMaTh  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSMHM  mpodeccuu
npodeccnoHaNbHOM 1A TEIbHOCTH, B OCHOBE KOTOPBIX JIEKAaT3HAHUS 110 JaHHOW y4eOHOM NUCLUILIMHE.

3HATh:

- BaXHEWIIME XUMHUYECKHE TIOHATUSA: BEIIECTBO, XMMHUYECKUH 3JEMEHT, aToM, MOJIEKyJa,
OTHOCUTEJIbHBIE aTOMHAas UMOJIEKYJIIpHAs MAacChl, MOH, AJUIOTPOMNUSA, W30TOIbI, XUMHUYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BAJIEGHTHOCTh, CTEIIEHbOKUCIIEHNUS, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00beM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHS, PACTBOPBI,AICKTPOIUT U HEDIEKTPOJIUT,
ANEKTPOJIUTUYECKAs] JUCCOLMAIUS, OKUCINUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHE,
TerIoBOH 3(PQeKT peakuuu, CKOPOCTb XMMHUYECKOM peakIiH, KaTalu3, XHMHUYECKOE pPaBHOBECHE,
YTJIEPOJIHBIN CKeNeT, ) yHKIIMOHAbHAS TPYIIa, H30MEPHs, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAaHEHUSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOANUECKUN
3aKOH,;

- OCHOBHBIE TEOPUM XMMHH: XUMHUYECKOW CBSA3M, DJIEKTPOJIUTHUECKON AMCCOLMALMM, CTPOEHUS
OpraHNYEeCKUXCOETUHEHUH;

- BOKHEMWIIIME BEUIECTBA U MaTepHUaJIbl: OCHOBHBIE METAJLJIbI U CIUIABBI, CEpHAasi, COJIIHAsI, a30THAs
U YKCYCHasi KUCJIOTBI;IIEN0YH, aMMUaK, MUHEpajbHble yI0OpEeHHs, MEeTaH, 3TUJIEH, aleTHJIeH, OeH30J1,
3TaHOJ, )KUPBI, MBLIA, TJIFOK03a, Caxapo3a,Kpaxmall, KiieT4aTrka, OeJIK1, UCKYCCTBEHHBIE U CHHTETHYECKUE
BOJIOKHA, Kay4yKH, MJIACTMACCHI.



1.3.311nanupyemMsie pe3yiabTaThl OCBOCHHS YyU€OHOTO MpeIMeTa:
Oco6oe 3HaueHne yUeOHBIN TpeaAMET uMeeT npu hopmupoBanuu U pa3Butuu OK.

O61mme Ilnanupyemsle pe3yabTaThl 00y4eHH s
KOMIIeTEeHIIUH Oo6mme! JIucuMnIMHAPHbIE
OK 01. B 4yacT TPY10BOI0 BOCIIMTAHUSA: - BJIAJETh CHUCTEMOU
Bri6upath - FOTOBHOCTb K  TpPYyAdY, OCO3HAHUE | XUMUYECKUX 3HAHUU, KOTOpas
CHOCOObI [IEHHOCTUMACTEPCTBA, TPY10J1I00HUE; BKJIFOYAET:
peuieHus 3anaqy - TOTOBHOCTb K  AaKTUBHOM  JI€ATEIBHOCTH | OCHOBOMOJArarolUe IOHATUS
npodeccuoHalbH | TEXHOJIOTMYECKON M COLMANBbHON HANpPaBICHHOCTH, | (XMMUYECKUN SJEMEHT, aTOM,
Oif IEATENIbHOCTH | CIIOCOOHOCTh ~WHUIMUPOBATh, IJIAHUPOBATh U | 3JEKTPOHHAs 000J0YKa aToMma,
MIPUMEHUTEIBHO CaMOCTOSTENIbHO BBIIOJIHATH TAKYIO AESITENbHOCTD; | S-, p-, d-a5eKTpOHHbIE
K pa3JIM4YHbIM - HUHTEpeC K pa3IuYHbIM cdepam | opOutamu aTOMOB, WOH,
KOHTEKCTaM npoecCHOHATBLHOM MOJIEKYJIa, BaJICHTHOCT,
JIeATEeTbHOCTH, AJEKTPOOTPHUILIATETLHOCTb,
Osgianenne YHUBEPCAJIbHBIMHA Y4eOHBIMH | CTEIICHb OKHUCJICHHS,
MO3HABATEJILHBIMM J1eiiCTBUSIMU: XUMHUYECKass  CBs3b,  MOJIb,
a) 0a3oBblIe JIOTHYeCKHe 1eHCTBUS: MOJISIpHasE Macca, MOJISIPHBIN
- CaMOCTOSITEIIBHO (dbopmMynHpoBaThU | 00BEM, YINIEPOAHBI CKEJeT,

aKTyaJIM3MpOBaTh MPOOJIEMY, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATb CYIIIGCTBGHHHﬁ IIpU3HaK WM
OCHOBaHMS JUIA CpPaBHEHHS, KIACCH(PHUKAIMH U
0000I11ICHHST;

- ONpeNensaTh LU JCATCIBHOCTH,
mapaMeTPhl U KPUTEPUH UX TOCTIDKECHUS,
- BBUBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHMS
BpaCCMATpUBACMBIX SABJICHUAX

- BHOCHTh KOPPEKTHUBBI B JEATEIbHOCTb, OIICHHBAThH
COOTBETCTBUE PE3YNIHTATOB IIEJSIM, OLEHUBATh PHCKU
MOCJICJICTBHH JIEITEIILHOCTH;

- pa3BUBaTh KPEAaTWBHOE MBIIUICHHE TPU pEIICHUU
YKU3HEHHBIX TTpo0iieM

0) 0a30BbIE UCCIEN0BATEILCKHE eHCTBUS:

- BIIQJIETh HAaBBIKAMU Y4eOHO-MCCIEIOBATENLCKON U

3a/laBaTb

MPOEKTHOM JeATENbHOCTH, HaBBIKAMU
PpaspereHuspooIeM;

- BBIBATH MNPUYUHHO-CICACTBCHHBIC CBA3U U
AKTYyaJIN3UPOBATH 3aa1a4y, BbIIBUT'ATh TUIIOTC3Y
€epeILeHHsI, HAXOJATh ApPTyMEHTBI YISt
JIOKa3aTeIbCTBACBOMX  YTBEPXKICHHH,  3a1aBaTh
MapaMeTpbl UKPUTEPUU PELICHNUS,

- AHaJIM3UpOBATH IMOJTYYCHHBIC B xXonae

pemieHuA3aga491 PE3YyIbTaThbl, KPUTHYCCKU OLICHUBATDH
HNXIO0CTOBCPHOCTD,IIPOTHO3UPOBATE HN3MCHCHHUEC B
HOBBIX YCJIOBUSX;

- YMCTb NCPCHOCUTH 3HAHWA B IIO3HABATCIIBHYIO U
MPaKTUYICCKYIO 06J'IaCTI/I)KI/I3He)IeSITeJ'II)HOCTI/I;

- YMCTb HHTCTPHUPOBATH 3HAHUA W3 PA3HBIX

(GyHKIIMOHATIbHAS rpyImna,
paauKai, U30Mepus, U30MEpBI,
T'OMOJIOTHYECKUI pan,
rOMOJIOTH, YIJIEBOJIOPOJIBL,
KHCJIOPOJI- U a30TCOJIEpKALIIE
COCIMHEHUs, OHOIOTUYECKH
aKTUBHBIC BEIIECTBa
(yrieBo/ipl, OCIKH),
MOHOMED, MoJIuMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS,
KpHCTAJUINYECKash  PELIETKa,
TUNBl  XUMHUYECKHUX PEAKIMN
(OKHCTUTENBHO-
BOCCTAaHOBHTEIIbHBIE, JK30- H
DHJIOTEPMUUYECKHE,  PEAKLHH
HOHHOTO OOMEHa), pacTBOD,
ANIEKTPOJIUTHI, HEAIEKTPOIIUTHI,
AIIEKTPOIUTHYECKAS
JccoLanus, OKHCIIUTETb,
BOCCTaHOBHTEIIb, CKOpOCTb
XUMHUYECKOU peakuuu,
XUMHYECKOE paBHOBECHE),
TEOPUHM U 3aKOHbI (TEOpHs
XUMHUYECKOTO CTPOEHHUS
opranndecknx BemecTB A.M.
byrneposa, Teopus
ANEKTPOIUTUYECKON
JUCCOLMALINY,

KHUPBI,

lyxasbiBatorcsmunocTaben
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MPEAMETHBIX 00J1acTel;

- BBIJIBUTATh HOBBIC WJICH, MPEIarath OPHIMHATHHBIC
MOJIXOJTbI U PEIICHHUS;

- CITOCOOHOCTH MX HCIOIB30BAHMS B II03HABATEILHOM
1 COITMAIHOM MTPAKTHKE

nepuoanyeckuid  3akon J[.M.

Menneneena, 3aKOH
COXpaHEHUS MAacchl),
3aKOHOMEPHOCTH,

CUMBOJIMYCCKUN SI3BIK XHMHH,
(haKTOJIOTHYECKHE CBEICHHS O
CBOICTBAX, COCTaBe,
MoJlydeHnn W 0e30rmacHOM
WCIIOJIb30BAaHUU  BaKHEHIIIHMX

HEOPraHUYECKUX u
OPraHMYECKHX  BEIIECTB B
ObITY u IIPAKTUYECKON
JESTEIbHOCTH YEIIOBEKa;

- YMETb BBISIBIIATH
XapaKTepHblE  NPU3HAKU U
B3aUMOCBSI3b W3yYEHHBIX
IIOHATUI, [IPUMEHATH

COOTBETCTBYIOIIME  TOHATHS
MPU ONHUCAHUU CTPOCHUS H
CBOMCTB

HEOPraHUYECKUX u
OpPraHMYeCKUX BEIIECTB U HX
MIPEBPALLICHHI]; BBISIBIIATD
B3aUMOCBSI3b XUMHYECKHX
3HaHUM C TOHATUAMH U
MIPEICTaBICHUSAMHI JPyTUX
€CTECTBEHHOHAYYHbIX
MIPEAMETOB;

- yYMETh HCII0JIb30BaTh
HAaMEHOBAHMS XMMHYECKUX
COCIMHEHUHN MEXIYHAPOJHOIO
COI3a  TEOPETUYECKOW U
MIPUKJIATHOM XUMHU u
TpUBHAJIbHBIE Ha3BaHUs
BO)XHEHIIINX BeUIeCTB (ITUIIEH,
alleTWIeH, TJMLEpuH, (eHom,
(dhopManbaeru, YKCyCHast
KHCJIOTa, DJIMIWH, YyrapHbII
ra3, yriIeKUCJIbIA Ta3, aMMUaK,
raiieHas M3BECTb, HEranleHas
W3BECTh, IIUThEBAS COAA M
JPYTUX), COCTAaBIATH (HOPMYIIBI

HEOPraHNUYCCKHUX n
OpPraHu4YCCKuX BCIIICCTB,
YPaBHCHUA XUMHNYECKUX

peak1uii, OOBSCHATH X CMBICIT;
MOJITBEPXK/IATh  XapaKTepHbIE
XUMUYECKUE CBOICTBa
BEILECTB COOTBETCTBYIOLIUMU
JKCIIEPUMEHTAMU U 3alUCAMHU

yYpaBHEHUU XUMHYECKHUX
peaKuuii;
- yYMETh YCTaHABJIMBAaTh

MIPUHAUICKHOCTh  M3YYEHHBIX




HEOPraHUYECKUX u
OpraHMYeCKUX  BEIIeCTB K
ONpENENICHHbIM  KJlaccaM |
rpynmnam

COE/IMHEHU I, XapaKTepH30BaTh
UX COCTaB U BaKHEHIIHe
CBOICTBA; OMpPENENSITh BHJIBI

XUMHUYECKHX cBsI3ei
(KoBaJIeHTHAA, HMOHHAs,
MeTaJuTHIecKas,

BOJIOPO/IHAS ), TUTTBIKPUCTAILINY
€CKMX  pEIIEeTOK  BEIECTB;

KJIaccu(ULIUpPOBaTH
XUMHNYCCKUEC

peaxkuuu;

- copMupoBaTH
IIPEJCTaBJICHUS: 0
XUMHMYECKOM  COCTaBIIIOLIEH
€CTECTBEHHOHAY4YHOH

KapTUHBI MUPA, POJTH XUMHUH B
MO3HAHUY SBJICHHUHA TPUPOJIBI,
B (DOPMHPOBAHHUH MBIIICHUS
U KyJIbTYpPBHl JIMYHOCTH, €€
(YHKITMOHATIBHON

IPAaMOTHOCTH,  HEOOXOAUMOM
JUIL PEUICHUS TMPAKTUYCCKHX

3a1a4 u 9KOJIOTUYECKH
00OCHOBaHHOI'O OTHOIICHHS K
CBOEMY 37I0pPOBBIO u

MIPUPOAHOMU Cpene;

- YMETh NPOBOJAUTH PACUETHI
Mo XUMHYECKHM (popMynam u
YPaBHEHUSIMXUMUYECKUX
peakuuii ¢ HMCHOJIb30BaHUEM

bu3neckux BEJINYHH,
XapaKTEPU3YIOIINX BEIECTBA C
KOJINYECTBEHHON CTOPOHBL:
MaccChI, o0BeMa
(HOpMaJbHBIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEIIECTBA;

HCITIOJIB30BATbCUCTCMHBIC
XUMHNYECKHUE 3HaHUsA JUIA

MIPUHATHS pelIeHni B
KOHKPETHBIXKU3HEHHBIX
CUTyallUsIX,  CBSI3aHHBIX  C
BEIlIECTBAMHU u 1794
IIPUMEHEHHEM.
OK 02. B o0s1acTH IeHHOCTH HAYYHOT0 TO3HAHHUS: - yMeTb IUIAHUPOBATHL W
Hcnonb3oBath - c(hopMHUPOBAHHOCTH MHPOBO33PEHMS, | BBIIOIHATH XUMHUYECKUN
COBPEMEHHBIE COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO | SKCIIEPUMEHT  (IIPEBpaILEHHs
CpPENCTBA MOMWCKA, | Pa3BUTUS HAyKH M OOIIECTBEHHOM IPAKTHKH, | OPraHMYECKMX BELIECTB MPU
aHaIM3a 1 | OCHOBAHHOTO Ha JMAJIOTe KYIbTYD, HarpeBaHuH, MIOJTy4EHHE
MHTEPIIPETAINH CIIOCOOCTBYIOILIETO OCO3HAHMIO CBOEr0 MeCTa B | OTWJIEHA U U3Y4EHUE €ro
NOJIUKYJIIbTYPHOM MHPE; CBOJCTB, Ka4eCTBEHHBIE




nHpopManuu U
MH(POPMAIIMOHHBI
€ TeXHOJIOTUU ISt
BBITTOJTHCHUS
3amad
npodeccnoHabH
OMi IeATEIBHOCTH.

- COBEpILEHCTBOBAaHME S3bIKOBOM M YHMTATEIbCKOM
KyJAbTYphl KaK CpeJCTBa B3aUMOJAEHCTBUS MEXIY
JIIOJIbMU U TTO3HAHUS MUPA;

- OCO3HaHME LEHHOCTH HAyYHOM JEATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIIATh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO JICSITEIbHOCTh MHUBUAYaIbHOU
B IPYIIIIE;

OBiageHne yHUBEpPCAIbHBIMHM Y4eOHBIMU
M03HABATE/ILHBIMU J1eiiCTBUAIMU:

B) pabora ¢ uHdopmanueii:

- BJIaJ€Th HABBIKAaMU  ITOJIYYCHUSA I/IH(l)OpMaI_II/II/I
N3NUCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOATCIIbHOOCYIICCTBIIATD IIOMCK, aHaJInu3,

CHCTEMATH3AlMI0 WUHTEPIPETAHi0  UH(OpMAIU
PpasIn4YHbIX BUJI0B )41
dbop™m npecTaBIeHNUs;

- CO3[aBaTh TEKCTHl B Pa3MYHBIX (opMarax ¢

yIeTOMHA3HAYCHUS] ~ WHPOpPMAIMA W TEJICBOM
ayJIMTOPUH,BHIOUpAst ONTUMAIIBHYIO bopmy
TIPE/ICTABJICHUS MBU3YyaTU3alliH;

- OLICHUBaTh JOCTOBEPHOCTb, JIETUTUMHOCTD

uHopMaIy, €€  COOTBETCTBUE
MOpaIbHO-ITHUYECKUM HOpPMaM;

IIpaBOBbIM n

- WCIOJB30BaTh CPEACTBA HMH(OPMALMOHHBIX W
KOMMYHHMKAI[HOHHBIX ~ TEXHOJIOTUHl B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHKaTHBHBIXH
OpPraHM3allMOHHBIX ~ 33aJad € COOJIOJEHHEM
TpeOoBaHMI SPrOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeH s,
IPaBOBBIX u
TMUYECKHMX  HOPM, HOPM  HH(OPMALMOHHOM
0e30IMacHOCTH;

- BIAJeTh HAaBbIKAMM pACIO3HABAHUS U 3allUTHI
uHpopMaly,  MHPOPMAIMOHHONW  0E30MacHOCTH
JUYHOCTH

peakuM  Ha  aJbJCTUJBI,
Kpaxmajl, YKCYCHYIO KHCJIOTY;
JeHaTypalus  O€lKOB  IpH
HarpeBaHuM, [[BETHBIC PEAKIIU
O€NKOB; TPOBOJIUTH PEAKIUU
HMOHHOT'O OOMEHa, OINpenesaTh
Cpelly BOJHBIX PacTBOPOB,
KaueCTBEHHbIE pEaKlMH Ha
cynbdar-, KkapOoHar- u
XJIOpUJ-aHUOHBI, Ha KaTHOH
aMMOHHUSI; peIIaTh

OKCIICPUMEHTAIBHBIE  3a][aull
nmo Ttemam "Merawiel" U
"Hemetauibl'") B COOTBETCTBUU
c NpaBUIaAMHU TEXHUKHU
0€30MacHOCTH IpU OOpaIleHUN
C BEIIeCTBAaMH U JJA0OPAaTOPHBIM
000py/IOBaHUEM; TMPECTABISATH

PE3YyIbTaThL XUMHUYECKOI'O
JKCIIepUMEHTa B Qopme
3aIUcU YpaBHEHUH

COOTBETCTBYIOILIMX pPEaKUUN U
(dopmynupoBaTh BBIBOJIBI Ha
OCHOBE THUX PE3YJIbTAaTOB;

- yMeTh AHATN3UPOBATH
XAMHYECKYI0  HMH(OpMAIIUIO,
NONIy4aeMyr0 M3  pa3HbIX
HCTOYHUKOB (cpencts
MaccoBoi HMH(pOpMAIUH, CETh
WutepHer u npyrue);

- BIIAJIETh OCHOBHBIMHU
METO/IaMi Hay4HOTo TO3HaHUS
BEIIECTB M XUMHYECKHX
SIBIICHUI (HabmronieHue,
U3MepeHue, HKCIIEPHMEHT,
MOJIETTMPOBaHHUE);

- YMETb TPOBOAUTH PACUETHI
M0 XUMHUYECKHM (opMysiamMm U
YpaBHEHUSIM XUMHAYECKUX
peakuuii C HCIOJb30BAaHUEM
(bU3UIECKUX BEJINYMH,
XapaKTEPHU3YIOIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBIL:
Macchl, o0beMa (HOpMajbHbIE
YCJIOBHS) Ta30B, KOJWYECTBA

BELIECTBA; HCIIOJTh30BaTh
CHCTEMHBIE XUMUYECKUE
3HaHUS TUIS MIPUHSTUS
pemeHnii B KOHKPETHBIX
’KU3HEHHBIX CHUTYaIHsIX,
CBSI3aHHBIX C BEIIECTBAMU M MX
MIPUMEHEHUEM

OK 04. - TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTUU | -  yYMETh  IUIAHUPOBaTh U

DddexTnuBHO CaMOONPEIEICHHIO; BBINOJTHSTH XUMUYECKHUH




B3aUMOJICICTBOBA | - OBJIaJICHHE HaBBIKAMH y4eOHO- | DKCTIEPUMEHT  (TIpeBpaLCHUs
Tb U paboTaTh B | UCCIENOBATENBCKOM,IPOCKTHOM U COLMATIBHOM | OPraHMYECKUX BEIIECTB IPH
KOJUIEKTHBE U | JEATEeIIbHOCTH; HarpeBaHuH, IIOJIyYECHHE
KOMaHJE. Ogaanenne YHUBEPCAJIBHBIMHU | OTHUJIICHA W  HU3YYCHHUE €TI0
KOMMyHHKaTHBHbIMHIleﬁCTBHﬂMH: CBOﬁCTB, KadyeCTBCHHbIE
0) coBMeCTHAsA AesITeIbHOCTD: peakiuu Ha QJIbICTHIIbL,
- IIOHMMaTb MW  HCIIOJIB30BaTh IIPEUMYIICCTBA Kpaxmay, YKCYCHYIO KHUCIIOTY;
KOMAaHHOM ¥ WHIWBUAYaJILHON paOOThI; JCHATYpALHST  OGIKOB  IIPH
- NpUHMMATh LEIH  COBMECTHOM  JIGSTEIBHOCTH, | HarpeBaHMH, LIBETHBIC PEAKLIAN
OPraHU30BbLIBATE W KOOPIMHHMPOBAaTh JEHCTBHA IO | GenkoB: [POBOJUTh PEAKLIMH
b
€eLOCTHIKEHHULIO! COCTAaBJISAITh IWIaH | yoRHOro 0GMeHa, ONPEETTh
JCHCTBUH,PACIIPENEIATL PO © YHETOM MHEHUH | cpeny  BogmBIX  pacTBOPOB,
YYaCTHUKOBOOCYKIaTh  PE3YJbTAaThl  COBMECTHOM | 1nyecTREHHEIC peakimi  Ha
paborsL; . cynbdart-, KapOoHAT- ¥ XJIOPH/I-
- KOOPIWIHMPOBAaTb M BBIIOMHATH  PAOOTY B | ayponir Ha KarTHOH aMMOHHSL
BUSIX BHOT BU
yeno PCAILHOTO, vayan{,Horo Y| permath  9KCIIEPUMEHTAIBHBIC
KOMOWHUPOBAHHOTOB3aNMO/ICHCTBHS; " "
3aauu no TeMaM "Metaiuisl" 1
- OCYILIECTBJISITb  TO3UTUBHOE  CTPATETHMYECKOE | "
Hemeramisl") B cooTBeTCTBIM
MOBE/ICHUE B PA3IMYHBIX CUTYaIUsX, TIPOSIBIISITH
c MpaBUIaMHU TEXHUKH
TBOPYECTBO ¥ BOOOPKCHHUE, OBITH HHUIIMATUBHBIM
0€30IaCHOCTH TPH OOpaIleHUN
OgiiaieHne YHHBEPCAJIbHBIMH PeryJisiTHBHbIMU
o C BEIIECTBAMH U JIA00OPATOPHBIM
NeiicTBUSIMU:
. 000pyIOBaHUEM; MPEACTABIATH
r) IPUHATHE ceOsl U APYTrUX JII0ei:
. | Pe3yJbTaThl XUMHUYECKOTO
- IPUHUMATh MOTHBBI M ApIyMEHTBI JPYI'MX JIIOAEH
[IPY AHAJIM3E PE3YIIBTATOB JIESITEINBHOCTH; IKCIICPHMCHTA B (bopme sammcu
- [IPU3HABATH CBOE MPABO M NPABO APYIHX Jojeil Ha | YPABHCHIHI COOTBCTCTBYIOMINX
OUIHOKHL peakimii U (GopMyTupOBaThH
- pa3BMBaTh CMOCOOHOCTH MOHMMATh MHp ¢ mosuipy | BPIBOABL  Ha  OCHOBE  5THX
JPYTOTO YENOBEKa; PE3yJIbTATOB
OK 07. B o0s1acTH 3K0/10rH4€CKOro BOCIIMTAHMSA: - copMupoBaTh
CopnelicTBOBaTh - cOpPMHUPOBAHHOCTh AKOJOTUYECKOW KYIBTYpBI, | IPEICTABICHHUS: 0
COXPaHEHUIO MOHMMAHUE BJIMSHHUS COLMAIbHO-3KOHOMUYECKMX | XUMUYECKOM  COCTaBJIAIOLICH
OKpYy>Karoleu MIPOIIECCOB HA COCTOSHHE TPUPOIHONW M COIMATIBHON | €CTECTBEHHOHAYYHOMN
cpenbl, Cpelpl, OCO3HaHWE  TIJ00ATbHOIO  XapakTepa | KapTHHBI MUPA, POJIU XUMHUU B
pecypcoc6epe)KeH 9KOJIOTHYCCKUX HpOﬁJ‘ICM; HO3HAHUU SIBJICHUU IIpHUpoOakI,
WI0, [OPUMEHATH | - IUIAHMPOBAHME U  OCYIICCTBICHHC JNCUCTBHH B | B (DOPMHUPOBAHUM MBIILJICHUS
3HAHUS 006 | OKpy)Karomied cpele Ha OCHOBE 3HAHWS LENed | U KYyJbTYphl JIMYHOCTH, €€
W3MCHEHUH YCTOWYMBOTO PA3BHUTHS UEIIOBEUECTBA; AKTUBHOE | (PYHKIMOHAJIBLHON
KJIMMaTa, HEIPUATHE JEUCTBUH, MIPUHOCALLUX BpeJl | T[PaMOTHOCTH,  HEOOXOIUMOI
IIPUHLIHTIBL OKPYKaroLIeH Cpene; JUISL PEIICHUS MPAKTHYECKHUX
6epeKIMBOTO - yMCHHE 3a]1a4n AKOJIOTUYECKH
[POM3BO/ICTBA MPOTHO3UPOBATHEHEOIATr ONPUSATHBIEIKOJIOTMISCKUETIO | 0OOCHOBAHHOTO OTHOIIEHHUSI K
2
>bdexTHBHO CJIEAICTBUSA MIPEANPUHIMAEMBIX | CBOEMY 3I0POBBIO u
eliCTBOBATD g | ACHCTBH, IPEIOTBPAILATH HX; _ | mpupomHoi gpe)le,
4pe3BBIANHBIX - paCIIMpEHUE OIbITA JESTEILHOCTA 3KOJIOTHYECKOM | - YMETh COOMIOAaTh IpaBHiIa
CHTYAITHSX. HaIpaBJIECHHOCTH; JKOJIOTUYECKH

- OBJIaAICHUC HaBbIKaMH y‘IC6HO-HCCHCﬂOBaTCJIBCKOI>'I,
HpOCKTHOfI U COLUAJIbHOM JACATCIIbHOCTHU,

1Ie7IECO00Pa3HOTrO  MOBEICHHS
B ObITy W TpPYyJIOBOM
JEATEIbHOCTH B LEJX
COXPAaHEHHUsI CBOETO 3/I0POBbS U
OKpY>Karolien IIPUPOAHOU
Cpenpl; y4YMTBIBaTh OIACHOCTH
BO3JICHCTBUSA Ha JKUBBIE
OpraHu3Mbl OIIPEIENICHHBIX




BEIICCTB, TOHMMAas  CMBICI
OKAa3aTelIst MpeIEeIIbHON
JIOMYCTUMOW KOHIICHTPAITUU

MK 2.1 - yMeHHe 00eCTIeunBaTh yIpaBIeHUE IBIKCHUEM, - copmupoBathb
O0ecrieunBaTh - TIOHUMAaHUE U aHaIU3 PabOTHI JKEJIE3HONOPOXKHOTO | MIPEACTABICHHA: O CBOMCTBaX
BBIIIOJIHCHHUE TpaHCIIopTa METa/UIOB, ~CIUIaBaX, BHJIAX
YCIIOBUI o KOppO3HH, obnactu
OpraHu3aLuu HPUMEHEHHS

JABUXKCHU A HEMCTANINYCCKUX u
TpaHCIopTa. KOMITO3UIIMOHHBIX
MaTepHajoB, BHJIAX u
CBOWCTBaxX TOILINBA,
CMAa304YHbIX u 3allIUTHBIX
Matepuaax, CBOMCTBaAX
HCOPraHn4CCKux u
OPraHMYeCKUX  COCIMHCHHH,
MapKHpPOBKE W  IIEPEBO3KE
IPY30B IO XKEJIE3HOU JOpOre.

B pesynbpTare ocBOEHHs MpOrpaMMbl y4eOHOTO MpEAMETa pean3yeTcs MporpaMmma BOCIIUTAHHSA,
HarpaBJIeHHas Ha (POPMUPOBAHKE CIICAYIOMINX JIMIHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposBAsiOUIMil aKTUBHYIO TPaXKIAHCKYIO MO3ULIMI0, JEMOHCTPUPYIOIIMM MPUBEPKEHHOCTD
IIPUHLMIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKM AKTUBHBIA M Y4YacTBYIOIIMHA B
CTYJEHUYECKOM M TEPPUTOPUATIBLHOM CaMOYIPABJIEHUU, B TOM YHUCIIE Ha YCJIOBUSAX J100OpPOBOJILYECTBA,
IPOAYKTUBHO B3aUMOJICHCTBYIOIINI M yYaCTBYIOLIHH B ESIT€IbHOCTH OOIIECTBEHHBIX OpraHu3aluii.

JIP 4 IlposiBAsOIIMKA U IE€MOHCTPUPYIOIIUNA YBaXKEHHUE K JIIOJAM TPyAd, OCO3HAKOUIUN LEHHOCTh
cooctBeHHoro Tpyna. Crpemsammuiics K (QOPMHUPOBAHHUIO B CETEBOW Cpele JUYHOCTHO U
npoecCHoHATBHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO CIEAa».

JIP 16 IlpuoGperenue 0O0y4arOMIMMHUCS COIMATBHO 3HAYMMBIX 3HAHUW O TpaBUIIaX BEICHUS
HKOJIOTMUECKOTO 00pa3a >KU3HH O HOpPMaxX U TPAAUILUAX TPYJOBOU JEATEIBHOCTH YeIOBEeKa O HOpMax U
TPAJIUIIUSX TIOBEJICHUS YeI0BEKa B MHOTOHAITMOHATLHOM, MHOTOKYJILTYPHOM OOIIIECTBE.

JIP 23 TlonyuyeHue 00y4arommuMHCs BO3MOKHOCTH CAMOPACKPBITHS M cCaMOpeaIn3alus JMYHOCTH.

JIP 30 OcymecTBiasomUi MOUCK M HCMNOJb30BaHUE HWHGOpMalMU, HEOOXOJUMOU s
3¢ (GEKTUBHOTO BBIMOJHEHUS PA3IUYHBIX 33/1a4, TPOPECCHOHATBHOIO M IMYHOCTHOT'O Pa3BUTHS.




2 CTPYKTYPA M COJIEP)KAHUE YYEBHOI JUCHMUILIMHBI (IPEJMETA)

2.1 O0beM u BUABI YU4eOHOIT padoThl

Bupa yueOHoii padoThl

O0BEéM B yacax

O0BéM 00pa3zoBaTeJIbHOM MPOrPaAMMbI Y4e€OHOM TUCIUTIIIHHBI 72
B TOM YHCIIE:
OcHoOBHOE co/lep:KaHue 72
B TOM YHCIIE:
JIEKITNH, YPOKH 34
MPAKTUYECKHUE 3aHATUS 28
J1a00paTOPHBIE 3aHIATHS 10
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE
B T.4..
TEOpeTUIEeCKoe O0yueHUe 34
MIPAKTUICCKHC 3aHITHSI 8
nabopaTopHEIC 3aHATHS 10
KOHTPOJIbHbIE Pa00ThI 2
B coomseemcmeuu ¢ yuyeOnviM nianom no umoeam | cemecmpa ammecmayus
npoeoouUmcst 6 hopme KOHMPOILHOU PaboOMul.
[IpomexyTouHas arrectauus (B popme nuddepeHIIpoBaHHOTO 3aUeTa) 2




2.2 TemaTH4eCKHUil IUVIAH U COJePKAHUE

1 2 3 4
dopmupyemMble
HaumenoBanue KOMIIETCHIHH
pa3IeI0B 1 TeM Conep:kanue y4ye0OHOro MaTepuasa, IpaKTU4YecKue v JJadopaTopHbie 3aHATHS, Ob0bem | (OK)IIK u
caMocCTosITe]IbHAs padoTa 00y4aromuxcs YacoB | JHYHOCTHBIE
pe3yabTaThl
(JIP)
Pa3nea 1.TeopeTuyeckue 0CHOBbI XUMHUH 8
Tema 1.1Ctpoenue 1.1.10cHoBHbIE NOHATHUSA U 3aKOHBI HEOPraHUUECKOH 1 001el xumuu. [lepuonnueckas cucteMa XMMHUYECKUX OK 01 OK 02
aTOMOB. anemeHnToB /.M. Menneneea. CTpoeHue aroMa JIP 16,23,30
[Tepuoanueckuit Conep:xanue yueOHOro MaTepuaJa
3aKOH U CoBpemeHHasMOENbCTpOeHUAATOMa.  CHMBOJIMUECKUMAA3BIKXUMUAY.  XUMUYECKUMIICMEHT. OneKTpoHHas
IIEPUOIAYECKAS koH(purypanus aroma. KiaccupukanusaxuMHIeCKUX3JIEMEHTOB(S-, P-, 0-1eMeHThI). BalleHTHBIC 3JIEKTPOHBI.
CHUCTEMAa XMMHUYECKHUX | BaJleHTHOCTb. JIEKTPOHHAAIPUPOAAXUMHUUECKOUCBA3H. IEKTPOOTPULIATENBHOCT. BHIBI  XMMUYECKONCBSI3H
anemenToB .M. (KOBaJICHTHAsI, HOHHASI, METAJUTMIECKAs, BOJOPOIHAS) MICITOCOOBICCOOPA30BAHMSI. 2
Menneneena Ilepnoanyeckas cucrema xumudeckux sneMenToB JI.M. MenneneeBa. dusnuecknii cmbica [lepronnueckoro 3akoHa
JL.W. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHs CBOIMCTB XMMMYECKUX JIEMEHTOB, 0Opa3yeMbIX MMHU IMPOCTBIX U
CIIOKHBIX BEILECTB B COOTBETCTBUM C TIOJNOKEHHEM XHMMHMYECKOro aemeHra B Ilepuommueckoi cucreme.
MpupoBo33perueckoe U HayyHoe 3HaueHue Ilepuomuueckoro 3akona JI.M. Menneneesa. Ilpornossr JI.H.
MenneneeBa. OTKpBITHE HOBBIX XUMHYECKHUX 3JIEMEHTOB
1.1. 2llpakTnyeckoe 3ansitne Nel PemieHne npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJad IO TeMe: OK 01 OK 02
"OcHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI U PacUeThl [0 YPABHEHUSIM XUMUYECKUX peakiuil” K 2.1
IIpodunibubie 1 NPpodeccCHOHAIBLHO 3HAYHUMBIE 3JIEMEHTHI COAePKAHNA: XUMUUYECKUE SBIICHUS B OCHOBE 2 JIP.
TEXHOJIOTMYECKUX OMEepalnii Ha MPEANPHITUSIX KEIE3HOAOPOKHOTO TPAaHCHOPTa (HAIIaBKa MPH PEMOHTHBIX 2 416.23.30
paboTax, HaHECEHHUE JJAKOKPACOYHBIX MOKPBITUH). T
1.1.31IpakTuyeckoe 3ansitue Ne2 PermieHne NpPaKTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aqad 10 TeMe:
Ilepnoauueckas cucrema xumuuyeckux anemenToB .M. Menneneesa. CtpoeHue atoma OK 01 OK 02
IpoduiabHbIe 1 NPOGeCcCHOHATBHO 3HAUYMMbIE 3JIEMEHTHI cofaepxkanusi. OCHOBHbIE XUMUUYECKHE 3aKOHBI, 2 IIK 2.1
TEOPUH M YYEHHsI CLIOCOOCTBYIOT OoJiee OJTHOMY M OCO3HAaHHOMY MOHUMAHUIO XUMUYECKUX MPOLECCOB JUIS JIP
(GbopMHpPOBaHUSI HAYYHOTO MUPOBO33PEHUS;KaK OCHOBBI ISl KOJIMYECTBEHHBIX PAacUueTOB M PELICHUS] MHOTHE 2,4,16,23,30

PACUYCTHBIC 3aa4YU IMMPAKTUYCCKOI'0O U TCXHOJIOT'MYCCKOI'O 3HAYCHU .




1 2 3 4
1.1.4IlpaxkTHyeckoe 3ansaTHe Ne3PenieHne SKCIEpUMEHTANIBHBIX 3a/1a4 110 TeMe: TUIIbl XUMHUUECKUX CBSI3EH.
Turbl KPUCTAUTUYECKUX PEIIETOK OK 01 OK 02
MpoduiabHbie M NpodeccHOHAIBLHO 3HAYMMbIEC JJIEMEHThI coAep:KaHus.Bemectsa ¢ aToMHOM U 2 JIP
METaJUTMYECKOM KPUCTAUIMUYECKUMHU PEIIeTKaMd KaK KOMITOHEHTBI IOJIYIIPOBOJHUKOBBIX MAaTEpHAJIOB, 2,4,16,23,30
(OTO27IEMEHTOB, AMOI0B, UHTETPAILHBIX U JIEKTPUUECKHX CXEM.
Paznen 2. Xumunuyeckue peakuuu 10
Tema 2.1  Tunw | 2.1.1 Knaccudukamus 1 TUIIBI XUMUYECKUX PEAKIIUH HEOPTaHUISCKUX COCTMHEHUM OK 01 OK 02
XUMHUYECKUX PEAKLUN IIK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuasa
KrnaccnpukanusauTunbIXuMHYeCKUXPEaKIIUiCy4acCTHEMHEOPraH U Y€ CKIXBEIIIECTB.
CocraBrieHneypaBHEHUHPEAKIIMICOSTMHEHHSI, PA3JIOKEHHSI, 3aMelIeHHs,, 0OOMEeHa, BT.4. PEaKIMHTrOpeHus,
OKUCJICHUSA-BOCCTAHOBJICHHUS. 2
YpaBHeHUSIOKHCIIEHUSA-BOCCTaHOBNIEHUA. CTeneHboKucinenusa. OKUCITUTENbUBOCCTaHOBUTENh. COCTaBICHUEH
YpaBHUBAHHUE OKHUCIHUTEIHHO-BOCCTAHOBUTEIbHBIXPEAKIIMHMETOIOMAIIEKTPOHHOTO0aNanca. OKHUCIUTENbHO-
BOCCTaHOBUTEIbHBIEPEAKIIMUBIPUPO/IE, MPOU3BOACTBEHHBIXITPOLIECCAXKU3HEIEATEIbHOCTHOPTaHU3MOB.
2.1.2 IlpakTnyeckoe 3ansitue Ned PerieHue 5KCepUMEHTAIBHBIX 334a4 MO Teme: "OKUCIUTENbHO-
BOCCTAHOBUTEBHBIE peakiuu' OK 01 OK 02
IIpodpniabHble W NpodecCHOHAIBHO 3HAYHUMBbIC 3JIEMEHTBI COJEePKAHHUA.3HAUCHHE OKHUCIUTEIbHO- 5 K 2.1
BOCCTAaHOBUTEJBbHBIX PEAKIUI B MPUPOJIE U HA MPEANPUATUIX KEJIE3HOJOPOKHOM oTpaciu. OKUCIUTEIBHO — 1P 4.16 '23 30
BOCCTAaHOBUTEJIbHBIE TMPOILIECCHI KaK OCHOBa TMPOIECCOB KOPPO3HHM METAJUIOB, pPabOThl XUMHUYECKUX T
HMCTOYHUKOB TOKA U aKKyMYJISITOPOB U T.JI.
Tema 2.2 2.2.1PacTBOpeHune Kak (pU3NKO-XUMHUICSCKUI TpoIiecc. OK 01 OK 04
DJIEKTPOJIUTHYECKASA IIK 2.1
JUCCOHALUSA U JIP 4,16,23,30
HOHHBI 00MeH Coaeprxanue yueOHOIro MaTepuaa
TeopusipnexkTponutnueckonucconuani. MIoHel. DIeKTpOIUThI, HEAIEKTPOIUTHL. PeakinnioHHOro oOMeHa.
CocraBreHnepeak Mt nOHHOT000MEHaTyTeMCOCTaBIEHUSUXITOTHBIXUCOKPAIIEHHBIX NOHHBIX YpaBHEHUH.
KucnoTHo-0CHOBHBIEpEAKIINH. 3aTAHUSHACOCTABICHUEHOHHBIXPEAKIUH. 2
[IpakTHyeckoe MCHONB30BaHUE pPEaKIM MOHHOrO OOMEHa W THJPOJM3a B TEXHOJOTMYECKHX Ipolieccax
KEJIE3HOAOPOXKHOrO TpaHcnopTa. [loHATHS: ranbBaHOCTEIHs, TaJbBAHOIUIACTUKA, WX MPAKTUYECKOE
3HAYEHHE B JKEJIE3HOJIOPOKHOM XO03HCTBE.
2.2.2J1a6opaTopHoe 3ausitue (padora) Nel'"lccnemoBanue cBOMCTB anektponutoB. Ompenenenue pH 2 OK 01 OK 04
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cpenbl pacTBOpoB. Teopus 31EKTPOIUTUUYECKON JUCCorauu' IK 2.1
IIpodguabHbie U NPodecCHOHAIBLHO 3HAYHUMBbIE 3JIEMEHTHI COJepP:KaAHMSA. AKKYMYJIATOPbI: IPUHLIMII HUX JIP 4,16,23,30
pabotsl, ux npumenenue B CLIb.
2.2.3J1a6opaTopHoe 3aHsiTHe (padoTa)Ne2 "Peakiiuu noHHoro oomeHa. ['maponus comneit" OK 01 OK 04
IIpopunbubie u  npodeccMOHAJIBHO  3HAYHMMbIe  3JJIeMeHTbI  cojaep:xkanus.llpumenenne Ha 5 K 2.1
KEJIE3HOJOPOKHOM TPAHCIIOPTE PEaKIMU UOHHOTO OOMEHa AJIs YMATYEeHUS BOJIbI (CHM)KEHUE KOHLEHTPALUU P 4.16 '23 30
nonos Ca®" u Mg?*).I'uaponus Ha IpeanpUATHAX JKeIe3HOA0POKHOTO TPAHCIIOPTA. T

Pasnen 3. CTpoeHnue BenecTBa U CBOMCTBA HEOPraHNYECKHUX BelleCTB 14

Tema 3.1 | 3.1.1 OcHOBHBIE KJIACCHI CIOKHBIX HEOPTaHUYECKUX COCTMHECHUMN. OK 01 OK 02

Knaccudukanus, IIK 2.1

HOMEHKJIaTypa H JIP 4,16,23,30

CTpOEHHE Coaepixanue yueOHOIro MaTepuasa

HEOPraHUYeCKUX [Ipenmerneoprannueckoiixumuu. KiaccudpukanusneopraHnueckuxpeniecT. [I[pocThienCciIoKHbIE BEeCTBa.

BELIECTB OCHOBHBIEKIIACCHICTIOKHBIXBEIIECTB  (OKCUABI,  THIPOKCHIBI,  KHCIOTBI,  COJH).  B3aumocBsi3b
HEOPraHMYECKUXBEIIECTB.  ArperaTHbleCOCTOSHUSABENIECTBA.  Kpucraimmndeckrnenamop(HbIeBEIeCTBa. 5
TUNBIKPUCTAIIIMYECKUXPEIIETOK  (aTOMHAsi, MOJICKYJISIpHAs, WOHHAs, MeTaUIMuecKasl). 3aBUCHUMOCTD
(bU3MYECKUXCBOMCTBBEIIECTBAOTTUIIAKPU CTAIITUIECKONPETLIETKH. 3aBUCUMOCTbXUMHYECKON
AKTUBHOCTHBEIIECTBOTBUAAXUMHUYECKONCBA3UUTUIIAKPUCTATUIMUECKOUPEIIETKH. [TpuunHbI
MHOT000pa3usIBEILECTB
3.1.2I1pakTnyeckoe 3ansitue NeSPemieHne SKCnepMMEHTAJIBHBIX 3a/1ad MO Teme: YHCThie BemecTBa H OK 01 OK 02
cMmecu. J{UcrepcHbIE CUCTEMBI. 2 K 2.1
IIpo¢gunbHbie 1 NpodecCHOHAIBLHO 3HAYUMBbIE 3JIeMeHThI cojep:kaHusA.CTEeKIIOMIaCTUK KaK OCHOBA JUIs P 4.16 ’23 30
n3roroBieHus aetaiei CLIb. T

Tema 3.2 ®wuswuko- | 3.2.1 Meramwisl. [lonoxenue B [ICXD JI.M. MengaeneeBa, ocoOeHHOCTH cTpoeHus. Kopposus MeTauios. OK 01 OK 02

XUMHUYECKHE CBOMCTBA | MeToABI 3alIUThl KOHCTPYKIIMI MOJIBU)KHOTO COCTaBa K 2.1

HEOPraHUYECKUX JIP 4,16,23,30

BEILECTB Coaeprxanue yueOHOro MaTepuaa
MeTtamiel. O6mueprn3NIeCKNEnXMMUIECKUECBOMCTBAMETAIIIOB. CriocoObIToTyYeHusI. 3Hauenue 2
METaJIJIOBUHEMETAJUIOBBIIPUPOAEHKU3HEIEATENBHOCTUYEI0BEKAHOPTaHU3MOB. Koppo3zusmerannos:

BUJIBIKOPPO3HH, CIOCOOBI3aTUTHIMETAIITIOBOTKOPPO3UHU

3.2.2 IlpakTuyeckoe 3ansitue Ne6 Perenne skcnepuMeHTaIbHBIX 3aa4 1o Teme: "Mertasisr” OK 01 OK 02
IpoduibHbie 1 MPOodeccCHOHAIBLHO 3HAYMMBbIE JIEMEHThI COlepKaHuA.J[Jis1 JTUHUI CBSA3U M YCTPOMCTB 2 IIK 2.1
CUTHAaJM3aluy, neHTpanusanuu u 6mokupoBku (CIIB) HeoOX0AUMEI cTalealtOMUHEBBIE MPOBOJIA. MeHBIH U JIP 4,16,23,30
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JATYHHBIM IPOKAaT MCHOJIb3YETCS IPHU U3rOTOBICHUM U peMoHTe aeraneil CLIb, pa3znuuHoil ammaparypbl
KEJIE3HOJJOPOKHOM aBTOMATHKHU U CBSI3U.
3.2.3. Hemeramiel. [Tonoxenue B [ICXD JI.U. MenneneeBa, 0COOEHHOCTH CTPOCHHUS OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:kanue y4eOHOro MaTepuasa
Hemeramnel.  OOummedu3nuecKuenXxuMHYECKUECBONCTBAHEMETAIUIOB. T HTMYHBIECBOMCTBaHEMETAIOB [V - 2
ViIrpynn. KnaccudukanusmHoMeHKIIaTypacoeInHeHuTHeMeTa/uIoB. [IpuMeHeHe Ba)KHEHIIINX HEMETAIIIIOB
U UX COEJIMHEHUH B 5KEJIE3HOAOPOKHOM X03s1iicTBe KpyroBopoThIOMOreHHBIX 3J1IEMEHTOBBIPUPOIE
3.2.4 IlpakTuyeckoe 3aHsaTre Ne/ Perenue sKcriepuMeHTaIbHbIX 3a/1a4 1o Teme: "Hemerasmbr"
IIpodgunbHbie U npodeccHOHAIBLHO 3HAYMMBbIE JIEMEHTbI coJeps;KaHus.JIHepTHbIE ra3bl UCIONb3YIOT B
CUCTeMax CHTHAJIM3aIUH, LEHTPATU3alud U OJOKUPOBKH sl 3alIOJHEHMS SJIEKTPOBAKYYMHBIX MPUOOPOB. OK 01 OK 02
CeneH — OCHOBA JUIsl M3TOTOBJICHUS BBIIPSAMUTEICH U (OTOIIeMEHTOB. KpeMHUI — 3JIEMEHT MHTETPaIbHBIX 2 IIK 2.1
MHUKpPOCXEM CHCTEM YIpaBlIeHUs ABM)KEHHEM mnoe3oB. KapOua KpemMHHUS Kak KOMIIOHEHT BapUCTOpPOB, JIP 4,16,23,30
MPUMEHSIEMbIX B YCTPOWCTBAX aBTOMATHYECKOI'O PEryJIUPOBaHUS CTPEIOK IKEIE3HOJOPOXKHBIX IyTeH u
1Iepee310B.
Tema 3.3 | 3.3.1'eHeTnueckas CBs3b HCOPTaHUICCKUX COCTUMHEHUI OK 01 OK 02
Wnentudukanus Hrorosasi konTpobHast padora Nel IIK 2.1
HEOPTraHUYECKUX JIP 4,16,23,30
COCIMHEHUI Coaep:xanue y4eOHOro MaTepuasa
XMMHUYECKUECBOMCTBAOCHOBHBIXKJIACCOBHEOPTAaHMYECKUXBEIIECTB  (OKCHIIOB,  THUAPOKCHUIOB,  KHCIOT,
coenup.). 3aKOHOMEPHOCTUBU3MEHEHUUCBONCTBIIPOCTHIXBEILIECTB, BOJIOPOJIHBIXCOETUHEHUIH, 2
BBICITUXOKCHIOBUTUIPOKCHUIOB. N nenTudukanusHeopraHnyeCKuXBEIIeCTBCUCIIONb30BAHUEMUX PUZHUKO-
XMMHUYECKUXCBOMCTB,XapaKTEPHBIXKAUECTBEHHBIXPEAKIIMH
Hmoz | cemecmpa: MaxkcumaibHas yueOHast Harpy3ka (BCero) 32
OOs3aTenbHast ayIMTOpHAs yaeOHas Harpy3ka (Bcero) 32
IIPaKTUIECKUE 3aHATUA 14
nabopaTopHble 3aHATHS (PabOThI) 4
KOHTpOJIbHAsI paboTa 2
Pasnen 4. CtpoeHue U CBOMCTBA OPraHUYeCKUX COeIUHEHUH 32
Tema 4.1 | 4.1.1TonsTre 06 opraHUYECKHUX BEIIECTBAX, MX MPUMEHEHHUE Ha JKeJIe3HOM Jopore. OK 01 OK 02
Knaccudukanms, IIK 2.1
CTPOECHHUE u JIP 4,16,23,30
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HOMEHKJIAaTypa Coaeprxanue yueOHOro MaTepuasa
OpPraHUYECKUX [NosiBNeHUENPA3BUTHEOPTAHUYECKOMXUMUHKAKHAYKH. [IpeameTopraHuuecKONXUMUU.
BELIECTB Mecron3zHauyeHMeOpraHn4eCKONX MMUMBCUCTEMEECTECTBEHHBIXHAYK. XUMUYECKOE CTPOCHHME KakK IOPSAIO0K
COCIMHEHHUS] aTOMOB MOJIEKYJE€ COTJIaCHO HMX BAaJIEHTHOCTHU. lIpuMeHeHue OpraHm4yeckux BEIIECTB Ha
YKEJIE3HOM 10pore
4.1.2Teopus A.M. bytneposa. Knaccudukanuys opraHiueCcKuX BEIIeCTB. OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJa
[TonoXxeHUATeOpUUXMMHUECKOTOCTpoeHUsIoprannueckuxcoequaeHntA.M. BytnepoBa. VYrieponaHsliickener
OpPTraHUYEeCKOM  MOJIeKYNbl  3aBHCHUMOCTh  CBOICTB  BEIIECTB OT XHMMHYECKOTO CTPOSHHUS  MOJIEKYIL.
Nzomepusiunzomepbl. [ loHATHEO) YHKITMOHATBHOUTPYIITIE. Panukan.
[TpunHIHnIBIKIaCCUDUKAITMAOPTAHUYECKUX COSTUHEHU.
MesxayHapoiHasTHOMEHKIIATYpauIPHUHITUITBIHOMEHKIIATYPhIOpraHMuECKUX COSTMHEHHUN
Tema 4.2 CgoiictBa | 4.2.1AnKaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUIECKUN PSI. OK 01 OK 02
OpraHU4YeCKHUX IIK 2.1
CcOeIMHEHNH JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJa
[IpenenbHBICYTIEBOIOPOABI (AIKAHBIMIIMKIOATKAHBI). (OCOOEHHOCTH KIacCU(PUKANMK W HOMEHKJIATYPHI,
U30Mepus, ¢busnueckue CBOIICTBa, XUMHUYECKHE CBOICTBA, CHoCco0BI MOJIyYEHUS.
I'opennemeTaHakakOJUHU30CHOBHBIX HCTOUHHUKOB TEIUIa B IPOMBIIIIIEHHOCTH U ObITY. CBOMCTBA IPUPOAHBIX
YIJI€BOJIOPOIOB, HAX0XK/IEHUE B IPUPOJE U IPUMEHEHHE AIKAHOB.
4.2.2 TIpaktnyeckoe 3ansitue Ne8 PemieHne 5SKCIepUMEHTANBHBIX 33mad 1o Teme: "CpaBHUTEIbHAS
XapaKTepUCTHKA MEeTaHa U dTaHa" OK 01 OK 02
IIpopunbHbie U mnNpodecCHOHAIBLHO 3HAYHUMBbIE 3JJIeMEHThbl colep:kaHuA.JKuaKue yrieBoJopO bl K 2.1
(OeH3uHBI, KEpOCHHBI, COJIIPOBBIE Macja, Ma3yT) - B KayecTBE TOpPIOYEro B JIBUTATENSAX BHYTPEHHETO P 4.16 '23 30
CrOpaHHus IMOABM)KHOTO COCTaBa eJIE3HOJAOPOKHOTO TpaHcHopTa. TBepible yrieBoaopobl (mapapuHbl) — T
KOMITOHEHTHI )KUJKHUX CMa30K, UCIIOJIb3YEMBIX I cMa3ku aeraned u y3inos CILIb.
4.2.3 Ankensl, anmkagauensl. CocTaB B 0COOEHHOCTH CTPOSHHUS OK 01 OK 02
K 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuasa
HenpenenbHble (aJIkeHbl, IKMHbIMANKAAUEHb]). OcOOEHHOCTH KiIacCU(PHUKAIIMN 1 HOMEHKJIATYphl, H30MEpHs,
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¢buznyeckue CBOMCTBA, XUMHUYECKUE CBOMCTBA, CI0COObI [IOJTy4EHUSL.
I'openuealieTnieHaKaKuCTOYHUKBBICOKOTEMIIEPATYPHOT OIUIAMEH U UISICBAPKU M PE3KUMETAIIIOB.

[IpakTHueckoe NPUMEHEHNE AJIKEHOB U JIKaIMEHOB B JKEJIE3HOIOPOKHOM XO035HCTBE
4.2.4 IlpakTuyeckoe 3anaTHe Ne9PenieHue sKcriepMMEHTANBHBIX 3a1a4 1o teMe: "IlomyueHue sTuieHa u
HU3y4YEHHUE €ro CBOMCTB"
IIpodunibHbie U npodeccHOHATBHO 3HAYUMBbIE JJIEMEHTBI colep:xkaHusa. [IpuMmeHeHus nomumMepoB Ha OK 01 OK 02
HNPENNPUATHIX KEJIE3HOJOPOKHOIO TPAHCHOPTAMIIA ANNEKTPOU30IALUY, IIpoyKThl MoNUMEpHU3alui OKCHJIA IIK 2.1
STWJICHA — OJMOKCHI (KOMIIOHEHT SIOKCHIHON CMOJBI) MPHUMEHSETCS IS 3aJUBKH TpaHCHOPMATOPOB, JIP 4,16,23,30
KOHTYPHBIX KaTylEeK M Jpoccelieif, KOTopble 00eclnednBalOT YCTOMUMBOCTH ammapaTypbsl K  yaapaMm U
ANEKTPOU3OJIALINU
4.2.5 Ilpaktnueckoe 3ansitue NelQ Pemienue sKcrepuMEHTaIBHBIX 3a/ad MO Teme: "ANCTHICH W €ro OK 01 OK 02
romouioru" (AJIKHHBI) K 2.1
IIpodpunbHbie M NPoPeccCHOHATIBLHO 3HAYHUMbBIE 3JIEMEHTHI coaep:kaHus.llpuMeHeHnenonuMepsl Ha TP 4.16 ’23 30
OCHOBE ITPOU3BOJIHBIX AIKWHOB B KAYECTBE M3OJISIMH 3aITUTHBIX 000J09eK KaOeIbHbBIX U3AEIHHA U IPOBOIOB. T
4.2.6 Apennl. CocTaB, CTpOEHUE, MOTYYCHHE OK 01 OK 02
IK 2.1

JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJa
Oco0eHHocTH KIacCU(PUKAMU U HOMEHKJIATYphl, H30MepHsl, (PU3HUecKrue CBOICTBA, XUMUUECKHE CBOICTBA,
COCOOBI NOTYYEHHUSI.
4.2.7 TlpakTuyeckoe 3aHsaTHe Nell Permmenue sKcreprMEHTANBHBIX 3a7a4 1Mo TeMe: "CpaBHUTEIbHAS
XapaKTEpUCTHKA CIIUPTOB"
IIpodgunbubie U npodeccHOHATBHO 3HAYUMBbIEe JJIeMeHThl cojep:kaHus.OJHOATOMHBIE CIIUPTHI — Kak OK 01 OK 02
OCHOBA JIAKOKPACOYHBIX MaTepHaliOB HaXOAIIUX CBOE IPUMEHEHHE B XKEJIE3HOJOPOKHOM XO035HCTBE (Kpacka IIK 2.1
1t okpbiTust yerpoiictB CLIb; miactugukaropsl, NpruMeHsieMble B CBETO-, TEPMO-, MOPO30-, BIaroCTONKHUX JIP 4,16,23,30
geransix CHBb wu T1.1.). IlpakTmyeckoe 3HaueHHE apOMaTHMYECKMX CHHPTOB W HMX MPOM3BOJHBIX B
YKEJIE3HOIOPOKHOM X031 CTBE.
4.2.8 Anpaerunel. KapOonossie kucnotsl. CocTaB, CTpOCHHUE, KiIacCH(pUKanus OK 01 OK 02

[K 2.1
JIP 4,16,23,30

Conep:kanue y4eOHOIro MaTepuaa
OcoOeHHoCTH KIacCHU(PUKAIIMU U HOMEHKIIATYphI, U30Mepus, (PU3NUECKHUEe CBOWCTBA, XUMUYECKUE CBOWCTBA,
CII0COOBI IMOJIYUCHUS. MpbI1a kaKk COJM BBICHIHX Kap6OHOBI)IX KHCJIOT, UX MOIOIIEE JleﬁCTBHe. CI10XHBIE
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3(UPBI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT.
4.2.9 JIaGopaTopHoe 3aHsiTue (padora)Ne3"CpoiicTBa aibeTHI0B U KAPOOHOBBIX KUCIOT"
IpoduabHbie U MpodecCHOHATBHO 3HAYNMBbIE JIEMEHThI CO/lep:KaHusl. AHWINHO-(OPMAIbICTHIHbBIC — OK 01 OK 02
KOMIIOHEHT 3JIEKTPOU3O0JIALIUOHHBIX JIJAKOB, HEOOXOIMMBIX B 3JIEKTPOTEXHUYECKOH annapaTtype. MypaBbUHBII OK 04
aIbJIerH)l KAaK KOMIIOHEHT OaKeJINTOBOrO JIaka, SBISIOUIMMCS aHTHUKOPPO3HMOHHBIM IOKPBITUEM JJIs K 2.1
ycrpoiictB CLIb. TekcToaut Kak OCHOBa /Ji M3TOTOBJICHUSA 3JEKTPOU30JSITOPOB. [IpuMeHenune aneroHa B IP 4.16 '23 30
KEJIE3HOIOPOKHOM XO03siicTBE. I [puMeHeHre 11aBesieBo KUCIOThI Il OUUCTKA METAJUIOB OT P’KaBUMHBI U T
HaKUIIH.
4.2.10 IpakTtuyeckoe 3ansaTue Nel2 Pemenne sKkcrnepuMEHTaIbHBIX 3amad 1o teme: "CioxHble 3(UpHL.
Kupsr. [Tousarue o CMC" OK 01 OK 02
IIpodgunbHbie U npodeccnoHATbHO 3HAYMMBbIE 3JIEMEHThI colep:KaHus. byTuianerar Kkak KOMIIOHEHT K 2.1
neHTradTaneBbX SManed, MCHONb3yeMbIX i okpacku ycTpoicTB CLIBb; 31eKTpOoM30SLHMOHHBIX JIAKOB, TP 4.16 ’23 30
IpUMEHsIeMbIX Ipu peMoHTe ycrpoiictB CLIb. Mpuid BBICHIMX >KUPHBIX KHUCJIOT KaK 3aryCTUTENIU B T
IUIACTUYECKUX CMa3Kax, IPUMEHSIEMbIX B PA3JIMUYHBIX MeXaHU3Max Julst cMa3ku ycrporcts CLIb u np.
4.2.11 Amunbl. AHIITUH OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro Marepuasia
OcobeHHocTH KiIacCU(PUKAMU U HOMEHKJIATyphl, U30Mepusl, (U3NYecKrue CBOWCTBA, XUMUYECKUE CBOMCTBA,
COCOOBI NOTYYEHHUSI.
4.2.12 JlabopaTopHoe 3ansitue (padora)Ned4"Amunokucnotsl. benku. Pacno3sHaBanne BoJOKOH" OK 01 OK 02
IIpodgunbHbie U MpoecCHOHAIBLHO 3HAYMMBbIE JJIeMEHThI cofepkaHus. [IpuMmeHeHue kies Ha OCHOBE OK 04
nonuamuaa s ckienBanus ycrpoiicts CLB. HK 2.1
JIP 4,16,23,30
Tema 4.3 | 4.3.1 J1abopaTropHoe 3ansiTue (padora)Ne5"CpoiicTBa yrieBoaos" OK 01 OK 02
Nnentuduxanus IIpodgunbHbie U nMpodeccHOHATBHO 3HAYMMBbIE 3JIEMEHTHI coJep:KaHusA. DQupbl MaclsHOM KHCIOTHI, OK 04
OpPraHUYECKUX 00pa3oBaHHbIE MACISTHOKUCIIBIM OpO’KEHHEM TIJIFOKO3bI, MCIOJIb3YIOTCS KakK IUIACTH(UKATOPHI JAKOB IS IK 2.1
BEIIECTB, ux | ycrpoiicts u mpudopos CIIb. JIP 4,16,23,30
3HAUEHUE u | 4.3.2 Ponb xuMuu B 006ecriedeHUH SKOJIOTHYECKO, SHEPreTHUECKOM 1 MHUIEeBON 6€30MacHOCTH OK 01 OK 02
IIPUMEHEHUE B K 2.1
OBITOBOH " JIP 4,16,23,30
IIPOU3BOJICTBEHHON Coaep:xanue yueOHOro MaTepuaJia
ACATENbHOCTU PosibopranndeckoNXuMHUBpEIIeHUUIPOOIeMIHEPreTHIEeCK00e30acHOCTH, BpPa3BUTUUMEIHIIMHBI,
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4esloBeKa CO3/1aHUU HOBBIXMAaTEPUAJIOB, HOBBIXMCTOYHUKOBIHEPT U
(anpTEepHATUBHBIEMCTOYHUKUAHEPTHH ). OTaCHOCTHBO3AEHCTBUSHAXKUBBIEOPTaHU3MbIOPTraHUYECKUXBELIECTBO
TAETBHBIXKIIACCOB (YIIIEBOJIOPOJIbI, CIHUPTHI, (PEHOJNBI, XJIOPOPraHUYECKUEIPOU3BOIHBIC, albACTHIBIUID.),
CMBICJI I10KA3aTeJANPEIEIbHOI0NYCTUMONKOHIIEHTPALIUY
Pa3nesa 5. Kunernueckune ¥ TepMOXMMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX pPeaKIui 2
Tema 5.1 Ckopocts | 5.1.1 IIpakTudeckoe 3ansitue Nel3 PemieHne NmMpakTHUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aja4 IO TEMe: 2
XUMHUYECKHUX "CKOpOCTh XUMHYECKHX peaklMii. XuMuieckoe paBHoBecue" OK 01 OK 02
peaKuid. IIpodpuiabHbie u mnpodeccHOHATBHO 3HAYHMbIe 3JJeMeHThbl cojaep:kanusi. bydepnpie pacTBOphl B IIK 2.1
XUMH4ECKOE TEXHOJIOTMYECKUX Tpoleccax (Mpu 3JIEKTPOXUMHUUYSCKOM HAHECCHUH 3allUTHBIX MTOKPBITUH, B IPOM3BOJICTBE JIP 4,16,23,30
paBHOBECHE KpacuTeei)
Pa3nen 6.PacTBopbI 2
Tema 6.1 Ilonstue o | 6.1.1 IpakTnyeckoe 3anaTue Neld PemieHre MpakTUKO-OPMEHTHPOBAHHBIX PACUYETHBIX 337ad IO TEME: 2 OK 01 OK 02
pacTBopax "PacTBOpBI, UCIIOJIb3yeMble B OBITOBOI U MMPOU3BOJICTBEHHOM JIEATEILHOCTH YesloBeKa" IIK 2.1
JIP 4,16,23,30
Pasznen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1ATEJIbHOCTH Y€JI0BEKA 4
Tema 7.1 Xumus B | 7.1.1 Hoselilue 10CTHKEHUS XMMHUECKON HAYKH U XUMUYECKON TEXHOJIOTHUHI OK 01 OK 02
ObITY " OK 07
MPOU3BOJACTBEHHOMN IIK 2.1
JIeSITEIbHOCTH JIP 4,16,23,30
YeJIoBeKa Coaepixanue yueOHOro MaTepuasa 2
HogelmmenoctmkeHMSIXMMIYECKOMHAYKUNX UMUYECKOUTEXHOIOT U H. PonbxumMunBoOecieueHnn
9KOJIOTUYECKOM, SHEPreTHYECKOUUIUIIIEBOHOE301aCHOCTH, Pa3BUTUUMEULINHBI. [paBunanounckan
aHATN3aXUMHUUYECKONMH(OPMALMUHU3PA3TNYHBIXUCTOYHUKOB (HayuHassMyueOHO-HayUHAsIIUTEpaTypa,
cpeacTBaMaccoBoinHdopmaiyu, cerbMHTepHeT)
7.1.2 TIpomexxyTouHasiarTecranusimoguciuminge. J{ud pepennnpoBannslii 3auet 2 OK 01 OK 02
OK 07
[K 2.1
JIP 4,16,23,30
Hmoz 1| cemecmpa: MakcumanbHas yueOHast Harpy3ka (BCEro) 40
O0s3aTenbHast ayIMTOpHAs yueOHas Harpyska (Bcero) 40
MPAKTUYECKUE 3aHATHS 18
1abopaTopHbIe 3aHATHS (PaOOTHI) 6

muddepeHIIMpOBaHHBIN 3a4eT
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Hroro: MakcumanbHas yueOHas Harpyska (BCero) 72
O0s3arespHas ayquTOpHas yueOHast Harpy3Ka (BCero) 72
MPaKTUYECKUE 3aHATH 28

naboparopHblie 3aHATHS (PabOTHI) 10

KOHTpOJIbHAs paboTa 2

Hmoeosas ammecmayus 6 popme nudpepeHunpoBaHHOTO 3a4eTa




3. YCJIOBUS PEAJIMBALIAU TIPOT'PAMMBI YYEBHOU JUCITATLTAHBI
(IIPEAMETA)

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHnI0

VYyeOHast quciuIuinHa (IpeaMeT) peanu3yercs B yueOHoM kaOuHete: JlabopaTopus XuMuu
1 Ouonoruu

Obopyodosanue yuebHo2o kaburnema:

1. ITocagounbie MeCTa IO KOJIUYECTBY 0OYJAOLTHXCS.
2. Pabouee mecTo mperogaBarersi.

3. Meroanueckue MaTepraibl O JUCITUILINHE
Texnuueckue cpedocmea 00yueHus:.

- KOMIIBIOTEP

Ayouosusyanvhvie cpedcmea 0Oyuenus.

3.2. UudopmanmonHoe odecreyeHue peasnu3aiuu MporpaMmMbl

Ilepeyenb pexoMeHAyeMbIX Y4YeOHBIX W3JIAHUH, JONOJHHTEIbHOH JIMTEPATYpPbI
HNHTepHeT-pecypcoB, 0a3bl JaHHBIX 0HOJIMOTEYHOr0 hoHaA:

3.2.1.0cHOBHBbIE HCTOYHUKH:
1. AudunoreHoBa N.B. Xumusi: y4eOHUK W TPAKTHKYM IS CPETHETO MPOPECCHOHATHHOTO
obpazoBanus / U.B. Audpunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3m., WcOp. ¥ JOMI. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2.J10N0JTHUTEIbHbIE UCTOYHUKM:
1. T'ycena, E.B. Xumus qisa CIIO.: yue6.-metoa. nocodue / M.P. 3uranmmuna, J[.M. Kynukosa;

Kazan. nHau. uccnen. rexnoin. yH-T; E.B. I'yceBa .— Kazanp : KHUTYVY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata oopamienus: 31.03.2023) / - Pesxxum goctyma: /i aBTOPH3. MOJIb30BaTEIICH.

2. YepnukoBa H.}O. Xumus B JOCTYmHOM H3/I0KEHUHU: ydyeOHoe mocobue ans cmo / H.IO.
YepHukosa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9.- Tekcr: onextpoHHbli // JlaHb: anmekTpoHO-OMOnmMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 31.03.2023)/ - Pexxum pocryma: st
aBTOPH3. MTOJIb30BATENEH.

3.2.3 UnTepHeT — pecypchbl:

1. HayyHo-nomymsipHbIi MPOeKT «DIeMeHThl 0OJbIION HAayKH « ((pu3MKa, XUMHUS, MaTEMaTUKa,
aCTpPOHOMHS, HayKa O KW3HHU, Hayka o 3emie). HOBoCTH HAayKW, KHHUTH, HAYYHO-TIOMYJISIPHBIC

cTaThbH, JEKIUH, >HIMKIoneauu. hitps://postnauka.ru/themes/chemistry - neximuu mo XMMuM Ha

caiire [ToctHayka. https://gotourl.ru/4780 (https://elementy/ru/) Pexxum noctymna: cBOOOTHBIN.



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

2. CailT Hay4HO-TIONMYISAPHOrO J>KypHala «XuMus H 3u3HB». https://gotourl.ru/4785Pexum
JIOCTYTIa: CBOOOTHBIN.

3. CallTr 0 XuUMHUM: KIACCHYECKHE YYCOHUKH, CIPABOYHUKH, DSHIUKIONCIUHN, TIOUCK
OpPraHMYEeCKUX M HEOPraHMYECKHX PEaKIMii, COCTaBICHUE ypaBHEHHH peakuuil. https://www.
xumuk.ru/ Pesxxum gocTymna: cBOOOIHBIMA.

4.1lnmardpopma Zoom uisi TIPOBENCHUS OHJIAWH-3aHATHI U BUIEO-KOHGEPEHITUH. [ DIeKTPOHHBIN

pecypc]. Pexum noctyna: https://zoom.us/.

5. DmnektponHas wuH(pOpPMAMOHHO-OOpa3oBarenbHas cpega Ha 1wiatrpopme Moodle.

[DnexTponHsIii pecypc]. Pesxxum mocryma: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAUMBIM KOMILIEKTOM JIMIEH3HOHHOTO
NMPOrpaMMHOI0 odecredeHunst


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

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOWIUCIMILIMHEI (ITPEMETA)

KOHTpOJ'IB N OLCHKa PpE3yJIbTaTOB OCBOCHUA O6H.[CO6p330BaTeJ'II)HOI‘/'I JUCHUITIINHBI

pacKpbIBalOTCA Yepe3 AUCLUUILTHHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHKUE OOIINX

KOMHeTeHHI/Iﬁ I10 pasjgciiaM U TEMaM COACPKaHHUA yqe6Horo Marcpualia.

[Ipomexyrounas atrectanus B popme nuddepeHupoBaHHOro 3a4eTa.

Oo6mue komnerennun (OK), Pazngen/Tema THI OEeHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpHUATHIA
OK.01 P1: Tema 1.1 - YCTHBIN onpoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBIICHUC
IIK 2.1 P3: Tema 3.1 XUMUYECKUX HOPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanuss Ha MCIOIb30BaHUSA
JP 2,4,16,23,30 4.3 XUMHAYECKOW CHUMBOJIUKA |
P5: Tema 5.1 Ha3BaHUH COCIWHECHUH IO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHApOIHOTO CO103a
TEOPETHYCCKOM M TIPUKJIIATHON
XUMHH u TPUBUATBHBIX
Ha3BaHUN IJII COCTaBIICHUS
XUMHYECKUX POPMYIT;
- 3aciaymmBaHuEe COOOIICHHIA
1 OIICHKA WX MOATOTOBKH;
- PesynbTaT  BBINONHEHUS
BHEAYJTUTOPHBIX
CaMOCTOSITCIIBHBIX PaboT;
- Pesynprar  BBINOTHEHUS
MPAKTUYECKON paboOTHI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJIaHus;
- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yueOHOU
uH(popMalun
OK.02 P1: Tema 1.1 - YCcTHBIN 0mpoc
P2: Tema 2.1 - 3aciaymmBaHuEe COOOIIEHUM
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA MX HOATOTOBKH;
3.3 - 3aJaHusg Ha WCIOJIb30BaHUS
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUUECKOHl CHMBOJMKHA U
4.3 Ha3BaHUN  COCIWHEHUH IO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHApOIHOTO coro3a
P7: Tema 7.1 TEOPETUYECKOU U IIPUKIIATHON
XAMHU u TPUBHATBHBIX

Ha3BaHUU [JJI1 COCTaBJICHUS
XUMUYECKHX (HOpMYIT;

- Pesynprar  BBINOJTHEHUS
BHEAYJTUTOPHBIX
CaMOCTOSITENILHBIX PaboT

- Pesynprar  BBINOJTHEHUSA




MPAaKTUYECKON pabOThI;
-[IpakTKO-OpHEHTHPOBAHHEIE
3aJlaHuUs;

- ITon6op,
npeoOpa3oBaHue
nHpopmaruu

aHaIM3 |
yaeOHOU

OK.04
IIK 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3acinymuBaHue COOOIICHUM
U OLIEHKA UX MOATr0TOBKH;

- 3azaHusl Ha MCIOJIb30BAHUS
XMMHYECKOM CHMBOJMKH U
Ha3BaHUU COECOUHEHUU IIO
HOMEHKJIAType
MEX1YHApOJIHOTO coro3a
TEOPETUYECKOU U IIPUKIIATHON
XUMHH W TPUBHUAJIBHBIX
Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKUX POPMYI;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpTaT  BBINONTHEHUS
MPAaKTUYECKON pabOThI;

- PesynpTaT  BBINONTHEHUS
nabopaTopHO paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIC
3aJlaHus;

- Tlombop,
npeoOpa3oBaHue
uHpopMauu

aHaIM3 |
yaeOHOU

OK.07

IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJlaHus;

- Iloxbop,
npeoOpa3oBaHue
nH(popMaluy,

aHaIi3 M|
yueOHOU

5 HEPEYEHbB UCIIOJIB3YEMbBIX METOJOB OBYUEHMUSA

5.1 TlaccuBHbIE: ONpOC, PENPOAYKTHBHBIE YHPAXHEHUS IO 3aKpEIVIeHHI0O U OTpaboTKe

HN3YUCHHOT'O MaTcpualia

5.2 AKXTHBHBIE W WHTEPAKTUBHBIC: DBPUCTUUYECKHE O€CeIbl, TUCKYCCHH, KpPYIJIBI CTOI,

MMpE3CHTalrs, BUKTOPHHA, KBECT.




