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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 Xumus sBisercs 4acTbio
porpamMMBbl cpeHero oomero oopasoBanus o cneruanabHocTr CI1O 23.02.01Opranuzanms nepeBo30K
U YIpaBJIEHHWE HA TPAHCIOPTE (10 BUAAM).

[Tpu peanuzanuu paboueld mporpaMMbl MOTYT HCIIOJIb30BAThCsl pa3IUYHbIe 00pa30BaTEIbHbBIC
TEXHOJIOTHH, B TOM YHCJIE AUCTAHIIMOHHbIE 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 CocraBUTeNb MOE3I0B.

1.2 Mecrto y4edHoii tucuunjuHbl (nmpeamera) B crpykrype OIOII-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-
OPHUEHTUPOBAHHOE COJIEPKaHNE KOHKPETHON MPOPECCHH WU CIICIIUATHLHOCTH.

[MpuknamHoil MOMYNb BKIIFOYAET OOMH pasaen. Pazgen 7 «Xumus B ObITY M MPOU3BOACTBEHHOM
NESTEIbHOCTH 4YeJloBeKa» peanusyercs ais  crneruanbHocth23.02.010pranu3anusi MepeBo30K U
ylpaBJeHHe Ha TpaHcroprte (MO BUIAaM)HA Marepuaje, CBS3aHHOTO C SKOJOTHUECKOW Oe30MacHOCTBIO U
OLICHKOM TOCNeCTBUII OBITOBOM M  TPOW3BOJACTBEHHOM JAESATENBHOCTH, IO OTpacisiM  Oysymiei
poheCCUOHATBEHON JESTEIbHOCTU 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 MpPUHSTUS PEUICHWH B JKU3HEHHBIX M IPOW3BOACTBEHHBIX CHUTYAIMSX,
OTBETCTBEHHOTI'O TIOBEJECHNS B IPUPOAHOM Cperie.

3anauu IMCIMIUIMHbIL:

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

2) pa3BUTh YMEHHUS COCTABIATH (DOPMYJIbI HEOPTAaHUUESCKUX U OPTaHUYECKUX BEIECTB, YPABHCHUS
XUMUYECKUX PEAKIMi, OOBSCHATH UX CMBICI, HHTEPIPETUPOBATh PE3YJIbTAaThl XUMUUECKUX SKCIIEPUMEHTOB,

3) chopMHupoBaTh  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 MOHMMaHKWE 3HAYMMOCTH JOCTH)KEHHH XMMHYECKOW HAYKH M TEXHOJIOTHH IS
Pa3BUTHS COLMATBLHOM U IPOU3BOICTBEHHOM cep.



1.3.2 B pe3ynbrare ocBO€HUS y4eOHOW AUCHUIUIMHBI 00yYarOIIUIACs TOKEH

yMeTh:

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

- ONpENENATh: BAJICHTHOCTh M CTENEHb OKUCIEHUS XMMHYECKUX 3JIEMEHTOB, THUIl XUMHUYECKOMN
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAaX HEOPTraHUYECKUX COEAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTEINb, NPUHAMIEKHOCTh BEIIECTB K pPAa3jIM4YHBbIM KJAacCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: AJIEMEHTBl MAJIbIX IEPUOAOB MO UX IMoyoXkeHuto B [lepuoanueckoil cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOWMCTBA META/UIOB, HEMETA/IOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHX W OPraHWYECKHUX COEIMHEHMH; CTPOCHHME U XHMHYECKHE CBOMCTBA H3Y4YEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTb CBOWCTB BEILECTB OT MX COCTaBa M CTPOCHMSI; MPUPOY XUMUYECKOU
CBSA3M (MOHHOM, KOBAJEHTHOW, METAJUIMUECKOH), 3aBHCHUMOCTb CKOPOCTH XMMMUYECKON peakuuu u
MOJIOXKEHUS XMMHYECKOT0 PAaBHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBINOJHATh XUMUYECKUM SKCHEPUMEHT IO PACIO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALMK C UCIIOJIb30BaHUEM Pa3IMUHBIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
MCTIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHU /sl 00pabOTKH U Mepenayn XUMUYeCKOH HH(pOpMaIuK 1 ee
MIPEJICTAaBJICHUS B PA3IMYHBIX (POpMax; CIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MMPAKTUYECKON
NESTEILHOCTH U TIOBCETHEBHOW >KM3HU IJIS: - OOBSICHEHHUS XUMHYECKUX SIBJICHHM, MPOUCXOMASIINX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNCHUS BO3MOKHOCTH MPOTEKAaHUS XHUMHUYECKUX
MIPEBPALICHUI B PAa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJIEICTBUM;

- 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
000pynOBaHUEM;

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

- KPUTHYECKON OIEHKU JTOCTOBEPHOCTH XUMHUYECKOW HH(OpMAIMH, MOCTYIMAOMEH U3 pa3HbIX
HMCTOYHHUKOB;

- TOHHMMAaTh B3aMMOCBS3b  Y4e€OHOW  JUCHUIUIMHBI C  OCOOCHHOCTSMH  MPOdeccHH
npodeccnoHaNbHOM 1A TEIbHOCTH, B OCHOBE KOTOPBIX JIEKAaT3HAHUS 110 JAaHHOW y4eOHOM NUCLUIUIMHE.

3HATh:

- BaXHEWIIME XUMHUYECKHE TOHATHUSA: BEIIECTBO, XMMHUYECKUH 3JEMEHT, aToM, MOJIEKyJa,
OTHOCUTEJIbHBIE aTOMHAs UMOJIEKYJISIpHAs MAacChl, MOH, AJJIOTPOMNUSA, W30TOINbI, XUMHUYECKAs CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BAJIEGHTHOCTb, CTENIEHbOKUCIIEHNUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00beM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHS, PACTBOPBI,AJIEKTPOIUT U HEDIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCINUTEIb M BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIEHHE,
TEIIOBOM J(PQEKT peakiuu, CKOPOCTh XHMHUYECKOW peakIuu, KaTallu3, XHUMHUYECKOe paBHOBECHE,
YIJIEPOJIHBIN CKeNeT,) yHKIIMOHAbHAS TPYIINa, U30MEPHsl, TOMOJIOTHS;

- OCHOBHBIE 3aKOHbI XUMUHU: COXPAHEHHUS MACChl BEUIECTB, IOCTOSTHCTBA COCTABa, NEPUOINYECKUIMA
3aKOH,;

- OCHOBHBIE TEOPHUM XMMHU: XUMHUYECKOW CBSA3M, DJIEKTPOIMTHUECKON AMCCOLMALMM, CTPOEHUS
OpraHNYEeCKUXCOETUHEHUH;

- BOKHEMWIIIME BEUIECTBA U MaTEpHUAJIbl: OCHOBHBIE METAJLIbI U CIUIABBI, CEpHAsi, COJISIHAsI, a30THAs
U YKCYCHasi KUCJIOTBI;IIEN0YH, aMMUaK, MUHEpaJbHble yI0OpEeHHs, MEeTaH, 3TUJIEH, aleTHJIeH, OE€H30J1,
3TaHOJ, )KUPBI, MBLIA, TJIFOK03a, Caxapo3a,Kpaxmall, KiieT4aTtka, OeJIKH, UCKYCCTBEHHBIE U CHHTETHUECKUE
BOJIOKHA, Kay4yKH, JIACTMACCHI.



1.3.311nanupyemMsle pe3yiabTaThl OCBOCHHS YyU€OHOTO MpeIMeTa:
Oco6oe 3HaueHNne yueOHBIN TpeAMET UMeeT npu hopmupoBannu U pa3Butuu OK.

O61mme Ilnanupyemble pe3yabTaThl 00y4eHH s
KOMIIeTEeHIIUH OGme JIMCHMILIHHAPHBIE
OK 01. B 4yacT TPY10BOI0 BOCIIMTAHUSA: - BJIAJETh CHUCTEMOU
Bri6upath - FOTOBHOCTh K  TpPYyAY, OCO3HAHUE | XUMUYECKUX 3HAHUU, KOTOpas
CHOCOObI [IEHHOCTUMACTEPCTBA, TPY10JI00ue; BKJIFOYAET:
peuieHus 3anaqy - TOTOBHOCTb K  AaKTUBHOM  JI€ATEIBHOCTH | OCHOBOMOJArarolUe IOHATHUS
npodeccuoHalbH | TEXHOJIOTUYECKON U COLMANbHON HANPaBICHHOCTH, | (XMMUYECKUN SJEMEHT, aTOM,
Oif IEATENIbHOCTH | CIIOCOOHOCTh ~WHUIMUPOBATh, IJIAHUPOBATH U | 3JEKTPOHHAs 000J0YKa aToMma,
MIPUMEHUTEIBHO CaMOCTOSTEJIBHO BBIIOJIHATH TAKYIO ACSITENBHOCTD; | S-, p-, d-a5eKTpOHHbIE
K pa3aIn4YHbIM - HHTEPEC K pa3Iu4HbIM cdepam | opOuTanm aTOMOB, HOH,
KOHTEKCTam npodeccuoHaIbLHON MOJIEKYJIa, BaJICHTHOCT,
JIeATEeTbHOCTH, AJIEKTPOOTPHUIIATETLHOCTb,
Osgianenne YHUBEPCAJIbHBIMHA Y4eOHBIMH | CTEIICHb OKHUCJICHHS,
MO3HABATEJILHBIMM e CTBUSIMU: XUMHUYECKast  CBs3b,  MOJb,
a) 0a3oBblIe JIOTHYeCKHe 1eHCTBUS: MOJISIpHasE Macca, MOJISIPHBIN
- CaMOCTOSITEJIbHO (dbopMynHpoBaThU | 00BEM, YIVIEPOAHBI CKEJeT,

aKTyaJIM3MpOBaTh MPOOJIEMYy, 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
BpPaCCMAaTpUBACMBIX SABJICHUAX

- BHOCHTb KOPPEKTHBBI B JEATEIBHOCTH, OLICHHBAThH
COOTBETCTBHE PE3YJIbTATOB IICSIM, OLCHUBATh PHCKH
MOCJICACTBHI JICATCIILHOCTH,

- pa3BUBaTh KPEAaTWBHOE MBIIUICHHE TPU pEIICHUU
YKU3HEHHBIX TTpo0iieM

0) 0a30BbIE UCCIEN0BATEILCKHE eHCTBUS:

- BIIaJIETh HAaBBIKAMU Y4eOHO-MCCIEIOBATENLCKON U

3a/laBaTb

MPOEKTHOM JeATENbHOCTH, HaBBIKAMU
PpaspereHuspooIeM;

- BBIBATH MNPUYUHHO-CICACTBCHHBIC CBA3U U
AKTYyaJIN3UPOBATH 3aa1a4y, BbIIBUT'ATh TUIIOTC3Y
€epeILeHHsI, HAXOJATh ApPTyMEHTBI YISt
JIOKa3aTeIIbCTBACBOMX ~ YTBEPXKICHHH,  3a1aBaTh
[apaMeTpbl UKPUTEPUU PELICHUS,

- AHAJIM3UPOBATH IMOJTYYCHHBIC B Xoae

peuICHuA3aga4Yu peE3yJIbTaThl, KPUTUYCCKH OLICHUBATH
HNXOTO0CTOBCPHOCTL,IIPOTHO3UPOBATL HN3MCHCHHUEC B
HOBBIX YCJIOBUSX;

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

- YMCTb HHTCTPHUPOBATH 3HAHUA M3 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
COETMHEHUS,
KPUCTAUTMYECKAasl  pelIeTKa,
TUNBl  XUMHUYECKHUX PEAKIMN
(OKHCTUTENBHO-
BOCCTAHOBUTENbHBIE, 3K30- U
SHIOTEPMHUUECKUE,  PEAKLUU
HOHHOTO OOMEHa), pacTBOD,
ANIEKTPOJIUTHI, HEAIEKTPOIIUTHI,
AIIEKTPOIUTHYECKAS
JccoLanus, OKHCIIUTETb,
BOCCTaHOBHTEIIb, CKOpOCTb
XUMHUYECKOU peakuuu,
XUMHUECKOE paBHOBECHE),
TEOPUM U 3aKOHbI (TEOpHs
XUMHYECKOTO CTPOEHHUS
opranndecknx BemecTB A.M.
byrneposa, Teopus
ANEKTPOIUTUYECKON
JIMCCOLIMALINH,

KHUPBI,

!y kassBarorcsmuHoCTHBICH
MmeranpenmeTHsiepe3yapTaTbii3@I"OCCOO (Bnocneneripenakuuror12.08.2022)BotrnaronsHoiidopme, hopmupyemMpieo01ieo
Opa3oBaTeEHOMIUCIIATUTHHON
2 JucturuimHapHbie(peIMeTHBIE ) pe3yIbTaThlyKa3bIBalOTCABCOOTBETCTBUHCHXTONHBIMIIEpeuHeMBODPT OCCOO
(Bnocenneiipenakimmuor12.08.2022)




MPEAMETHBIX 00J1acTe;

- 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 N3yYEHHBIX
IIOHATUI, [IPUMEHATH

COOTBETCTBYIOIIME  TOHSATHUS
MPU ONHUCAHWUU CTPOCHUS H
CBOMCTB

HEOPraHM4YECKUX u
OpPraHMYeCKUX BEIIECTB U HX
MIPEBPALLICHHI]; BBISIBIIATD
B3aUMOCBSI3b XUMHYECKHX
3HaHUM C TOHATUAMH U
MIPEICTaBICHUSAMHI JPyTUX
€CTECTBEHHOHAYYHbIX
MIPEAMETOB;

- yMETh HCII0JIb30BaTh
HAaMEHOBAHUS 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, IIUThEBA COAA M
JPYTHX), COCTAaBIATH (HOPMYJIBI

HCOPraHNYCCKUX u
OpPraHu4YCCKux BCIICCTB,
YpPaBHCHUA XUMHWYCCKUX

peak1uii, OOBSCHATH X CMBICIT;
MOJITBEPXK/IATh  XapaKTepHbIE
XUMUYECKUE CBOICTBA
BEILECTB COOTBETCTBYIOLIUMHU
JKCIIEPUMEHTAaMU U 3aIUCAMHU

yYpaBHEHUU XUMHYECKHUX
peaKuuii;
- yMETb YCTaHABJIMBaTh

MPUHAMJICKHOCTE ~ M3YYCHHBIX




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
€CTECTBEHHOHAY4YHOU

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

IPAaMOTHOCTH,  HEOOXOAUMOM
JUIL PEUICHUS TMPAKTUYCCKHX

3aaa4 u OKOJOTMYCCKH
000CHOBAaHHOI'0 OTHOIIEHHUS K
CBOCMY 310POBbBIO n

IPUPOJHOH cperie;

- YMETb IPOBOJIUTH PACYETHI
[0 XUMHYECKUM (opMysaM U
YPaBHEHUSIMXUMUYECKHX
peakuuil C HCIOIb30BaHUEM

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

HCIIOJIb30BAaTbCUCTEMHBIE
XUMUYECKAE  3HaHUA  JUIA
MIPUHATHS peLIeHni B
KOHKPETHBIX)KU3HEHHBIX
CUTyallWsIX,  CBS3aHHBIX €

BEIIECTBaAMU u nux

[IPUMEHEHNUEM.
OK 02. B o0s1acTH IeHHOCTH HAYYHOT0 TO3HAHHUS: - yMeTb IUIAHWPOBATbL W
Hcnonb3oBats - c(hopMHUPOBAHHOCTH MHPOBO33PEHMS, | BBIIOIHATH XUMHUYECKUN
COBPEMEHHBIE COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO | SKCIIEPUMEHT  (IIPEBpaILEHHs
CpPENCTBA MOMWCKA, | Pa3BUTUS HAyKd M OOIIECTBEHHOW IPAKTHKH, | OPraHMYECKMX BELIECTB MPU
aHaIM3a 1 | OCHOBAHHOTO Ha JMAJIOTe KYIbTYD, HarpeBaHuH, MIOJTy4EHHE
MHTEPIIpETAINH CIIOCOOCTBYIOILIETO OCO3HAHMIO CBOEr0 MeCTa B | OTWJIEHA U U3Y4EHUE €ro
NOJIUKYJIBTYPHOM MHPE; CBOJCTB, Ka4eCTBEHHBIE




nHpopManuu U
MH(POPMAIIMOHHBI
€ TeXHOJIOTUU IS
BBITTOJTHCHUS
3amad
npodeccnoHabH
Ol 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
dbopM TpeICTaBICHNUS;

- 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€3011aCHOCTH, TUTHEHBL, PECYpCcoCcOepeKeHHU,
IPaBOBBIX u
TUYECKMX  HOPM, HOPM  HH(OPMALMOHHOM
0e30IMacHOCTH;

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

peaknuM ~ Ha  albJETHJIBI,
KpaxMaJl, YKCYCHYIO KHUCJIOTY;
JeHaTypanys  OCNKOB NP
HarpeBaHWU, I[BETHBIC PEAKIMU
OCJIKOB; TIPOBOJMTH PEAKIIHH
MOHHOTO OOMEHa, OTIPE/ICTIATh
Cpely BOJHBIX pPacTBOPOB,
KAueCTBCHHBIC PEaKIMU Ha
cynbdar-, KkapOoHar- u
XJIOPU/I-aHHOHBI, HAa KaTHOH
AMMOHWSI; peIIaTh

OKCIICPUMEHTAIBHBIE  3a][aull
nmo Ttemam "Merawiel" U
"Hemetauibl'") B COOTBETCTBUU
c NpaBUIaAMHU TEXHUKHU
0e3011acHOCTH TP OOpaIeHUN
C BEIIeCTBAaMH U JJA0OPAaTOPHBIM
000py/IOBaHUEM; TMPECTABISATH

PE3YyIbTaThL XUMHUYECKOI'O
JKCIIepUMEHTa B Qopme
3aIUcU YpaBHEHHUH

COOTBETCTBYIOILIMX pPEaKUUN U
(dopmynupoBaTh BBIBOJIBI Ha
OCHOBE ITHUX PE3YJIbTAaTOB;

- yMeTh AHAIM3UPOBATH
XAMHYECKYI0  HMH(OpMAIIUIO,
NONIy4aeMyr0 M3  pa3HbIX
HCTOYHUKOB (cpencts
MaccoBol HMH(GOPMAIIMH, CETh
WurepHeT u npyrue),

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

- YM€Thb NPOBOJUTH PACUETHI
[0 XUMHUYECKUM (popMynam U
YpaBHEHUSAM XUMHAYECKUX
peakuuii C HCIOJb30BAaHUEM
(bU3UIECKUX BEJINYMH,
XapaKTEPHU3YIOIINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, 00beMa (HOpPMaJbHbIE
yCJIOBHS) Ta30B, KOJWYECTBA

BEIIECTBA, WCITOJTh30BaTh
CHCTEMHBIE XUMUYECKUE
3HAHUS JUTSt MIPUHSTUS
pemeHnii B KOHKPETHBIX
’KU3HEHHBIX CUTYALIUsIX,
CBSI3aHHBIX C BEIIECTBAMU M MX
MIPUMEHEHUEM

OK 04. - TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTUU | -  YMETh  IUIAHUPOBaTh U

OddexkTrBHO CaMOOIIPEAETIEHHUIO; BBITIOJTHSITh XUMUYECKHI




B3aUMOJICICTBOBA | - OBJIaJICHHE HaBBIKAMH y4eOHO- | DKCTIEPUMEHT  (TIpeBpaLCHUs
Tb U paboTaTh B | UCCIENOBATENBCKOM,IPOCKTHOM U COLMATIBHOM | OPraHMYECKUX BEIIECTB IPH
KOJUIEKTHBE U | JCSATEIBLHOCTH; HarpeBaHuH, IIOJIyYECHHE
KOMaHJIE. Osiagenne YHUBEPCAJIBHBIMHU | OTHUJIICHA W  HU3YYCHHUE €TI0
KOMMyHHKaTHBHbIMHIleﬁCTBHﬂMH: CBOﬁCTB, KayeCTBECHHbIE
0) coBMeCTHAsA AesITeIbHOCTD: peakiuu Ha aJTbICTUIbI,
- [OHMMATh W  HCIOJIB30BaTh NPECHMYLIECTBA | kpaxmall, yKCYCHYIO KHCIIOTY;
KOMAaHHOM ¥ WHIWBUAYaJILHON paOOThI; JeHATypauys  OEIKOB  IpH
- TpUHMMATh LEJIM COBMECTHOM JIEATENBbHOCTH, HATPEBAHMM, [{BETHBIC PEAKIUH
OPraHU30BbLIBATE W KOOPIMHHMPOBAaTh JEHCTBHA IO | GenkoB: [POBOJUTh PEAKLIMH
b
€eLOCTHIKEHHULIO! COCTAaBJISITh IWIaH | yoRHOro 0GMeHa, ONPEIETsTh
ACHCTBUH,paCIpeNelATh PO C  Y4ETOM MHEHMH | cpeny  omblx  pacTBOPOB,
YYaCTHUKOBOOCYKIaTh  PE3YJbTAaThl  COBMECTHOM | 1nyecTREHHEIC peakiui  Ha
pabotbL; . cynbdart-, KapOoHAT- ¥ XJIOPH/I-
- KOOPIMHUPOBATh M BBINOJHATH aboT B )
CJIO]SI/IHX GIE)UIBHOFO BHUPT anLHOII*)o g u AHTIOTDL, 13 WATHOM anMOHTEA,
Y P i vp Y ) pemarb S3KCICPHUMCHTAIBHBIC
KOMOWHUPOBAHHOTOB3aNMO/ICHCTBHS; " "
3aauu no TeMaM "Metaiuisl" 1
- OCYILIECTBJISITb  TO3UTUBHOE  CTPATETHMYECKOE | N
Hemeramisl") B cooTBeTCTBIM
MOBEJICHUE B PA3JIMYHBIX CHTYaLUsX, MIPOSIBJIATH
c MpaBUIaMHU TEXHUKH
TBOPYECTBO ¥ BOOOPKCHHUE, OBITH HHUIIMATUBHBIM
0€30IaCHOCTH TPH OOpaIleHUN
OBiageHne YHUBEpPCAJIbHBIMU PeryJsITUBHBIMHU
o C BEIIECTBAMH U JIA00OPATOPHBIM
AedCTBUAMM:
. 000pyIOBaHUEM; MPEACTABIATH
I) IPUHATHE Ce0s1 M APYTUX JI0Iei:
. | Pe3yJbTaThl XUMHUYECKOTO
- IPUHUMATh MOTHBBI M ApIyMEHTBI JPYI'MX JIIOAEH
[IPY AHAJIM3E PE3YIIBTATOB JIESITEINBHOCTH; IKCIICPHMCHTA B (bopme sammcu
- [IPU3HABATH CBOE MPABO M NPABO APYIHX Jiojeil Ha | YPABHCHIHI COOTBCTCTRYIOMINX
OUIHOKHL peakimii U (GopMyTupOBaThH
- pa3BMBaTh CMOCOOHOCTH MOHMMATh MHp ¢ mosuipy | BPIBOABL  Ha  OCHOBE  STHX
JIPYTrOro 4eIOBEKA,; PE3yJIbTATOB
OK 07. B 006s1acTH 3K0JI0rHY€CKOr0 BOCTIMTAHUSA: - copmHpoBaTh
ConeiicTBOBaTH - cOpPMUPOBAHHOCTh AKOJOTUYECKOW KYIBTYpBI, | IPEICTABICHHUS: 0
COXPAHEHUIO MOHMMAHUE BJIMSHHUS COLMAIbHO-3KOHOMUYECKMX | XUMUYECKOM  COCTaBJIAIOLICH
OKpYy>Karoleu MPOIIECCOB HAa COCTOSHHE TPUPOIHONW W COIMATIBHOW | €CTECTBEHHOHAYYHOU
cpenbl, Cpelpl, OCO3HaHWE  TIJ00ATbHOIO  XapakTepa | KapTHHBI MUPA, POJIU XUMHUU B
pecypcoc6epe)KeH 9KOJIOTHYCCKUX HpOﬁJ‘ICM; HO3HAHUU SIBJICHUU IIpHUpoOakI,
WI0, [OPUMEHSATH | - 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, MIPUHOCAIIUX BpeJl | T[PaMOTHOCTH, ~ HEOOXOIUMOI
IIPUHLIHTIBL OKPYKaroLIeH Cpene; JUIS. PEIICHUS MPAKTHYECKHX
6epeKITNBOTO - YMEHHE 3a/1a4n AKOJIOTUYECKHU
[POM3BO/ICTBA MPOTHO3UPOBATEHEOIAT ONPUSATHBIEIKOJIOTMISCKUETIO | 0OOCHOBAHHOTO OTHOLIEHHUSI K
2
CJIEJICTBUS MPEANPUHUMAEMBIX | CBOEM 3I0POBBIO "
3pHEKTUBHO " ’ .
NeiCTBOBATD g | ACHCTBHIL, IPENOTBPALIATH UX; _ | mpupozHoit gpene,
4pe3BBIANHBIX - PaCILIUpEHHE OIbITa JEATEIBHOCTH DKOJOTMUYECKOW | - YMETh COOJIIOIaTh NpaBHIIa
CHTYAITHSX. HaIIPaBJIEHHOCTH; JKOJIOTUYECKH

- OBJIaAICHUC HaBbIKaMH y‘IC6HO-HCCJIC,[IOBaTCJIBCKOI>'I,
HpOCKTHOfI Y COLUAJIbHOM JACATCIIbHOCTHU,

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




BEIICCTB, TOHMMAas  CMBICI
OKAa3aTelIst MpeIEeIIbHON
JIOYCTUMOW KOHIICHTPAITUU

MK 2.1 - yMeHHe 00eCTIeunBaTh yIpaBIeHUE IBIKCHUEM, - copmupoBathb
OOecrieunBaTh - TIOHUMAaHUE U aHaIU3 PabOTHI JKEJIE3HONOPOXKHOTO | MIPEACTABICHHA: O CBOMCTBaxX
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, CBOMCTBAX
HEOPTraHUYECKUX u
OPraHMYeCKUX  COCIMHCHHH,
MapKHpPOBKE W  IIEPEBO3KE
IPY30B IO XKEJIE3HON JJOpOre.

B pesynbpTare ocBOeHHs MporpaMMbl y4€OHOTO MpEAMETa pealn3yeTcs MporpaMma BOCIIUTAHHA,
HarpaBJIeHHas Ha (POPMUPOBAHKE CICAYIOIINX JIUIHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposBAsiOUIMil aKTUBHYIO TPaXXJIAHCKYIO MO3ULIMIO, TEMOHCTPUPYIOIIMHA PUBEPKEHHOCTD
IIPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AKTUBHBIM M Y4YacCTBYIOIIHUH B
CTYJEHUYECKOM M TEPPUTOPHUATIBHOM CaMOYIPABJIECHUU, B TOM YHUCIIE Ha YCJIOBUSAX J100pPOBOJIBYECTBA,
IIPOAYKTUBHO B3aUMOJICHCTBYIOIUI M yUaCTBYIOLIUH B A€ATEIbHOCTH OOIIECTBEHHBIX OPraHU3aLU.

JIP 4 IlposiBAsOIIMKA U IEMOHCTPUPYIOIIUNA YBaXKEHHUE K JIIOJAM TPyAd, OCO3HAIOUIUN LEHHOCTh
cooctBeHHoro Tpyaa. Crpemsmuiics K (QOPMHPOBAHUIO B CETEBOM Cpele JUYHOCTHO U
npoheccCuoHaNTBbHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO CIEAAY.

JIP 16 IlpuoGpereHne 0O0y4aIOMIMMUCS COIMATIBHO 3HAUYUMBIX 3HAHUN O TpaBWIAX BEIACHUS
HKOJIOTMUECKOTO 00pa3a >KU3HH O HOpPMaxX U TPAAUIUAX TPYJOBOU JEATEIBHOCTH 4YelOBeKa O HOpMax U
TPaAJUIIUSX TIOBEJICHUS YeI0BEKa B MHOTOHAITMOHATLHOM, MHOTOKYJIETYPHOM OOIIIECTBE.

JIP 23 TlonyuyeHue 00y4yaromMMHCsS BOZMOKHOCTH CAMOPACKPBITHS U caMOpeaTn3alus JINYHOCTH.

JIP. 30 OcymecTBasomuUNA MOUCK M HCIOJIb30BaHUE HWHGOpMALMU, HEOOXOJUMOW s
3¢ (GEKTUBHOTO BBITOJHEHHS PA3JIMYHBIX 33134, IPOPECCUOHATBHOIO U IMUHOCTHOTO PA3BUTHSL.




2 CTPYKTYPA M COJIEP)KAHUE YYEBHOI JUCHMUILIMHBI (IPEJMETA)

2.1 O0beM n BUABI YU4eOHOI 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
MPAKTHYECKHUE 3aHATUS 28
J1a00paTOPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE COJIEP:KAHNE
B T.4..
TEOpEeTUIEeCKoe O0yueHue 34
MIPAKTUICCKHC 3aHITHSI 8
nabopaTopHEIE 3aHATHUS 10
KOHTPOJIbHbIE Pa00ThI 2
B coomeemcmeuu ¢ yuyeOHvlM nianom no umoeam | cemecmpa ammecmayus
npoeoOUMCst 8 (hopme KOHMPOLHOU PaboOmul.
[Ipome:xyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTH4yecKHUil IUVIAH U COJIePKAHUE

1 2 3 4
dopmupyemMble
HaumenoBanue KOMIIETCHIHH
pa3IeI0B 1 TeM Conep:kanue y4e0OHOIro MaTepuaJsia, NPaKTU4YeCKUe 1 J1ad0paTOpHbIe 3aHATHS, Ob0bem | (OK)IIK u
caMocCTosITe]IbHAs padoTa 00y4aromuxcs YacoB | JHYHOCTHBIE
pe3yabTaThl
(JIP)
Pa3nea 1.Teoperuyeckue 0CHOBbI XUMHUH 8
Tema 1.1Ctpoenue 1.1.10cHoBHbIE NOHATHUSA U 3aKOHBI HEOPraHUUECKOH 1 001el xuMuu. [lepuonnueckas cucreMa XMMHUUECKUX OK 01 OK 02
aTOMOB. anemeHnToB /.M. MenneneeBa. CTpoeHue aromMa JIP 16,23,30
[Tepuoanueckuit Conep:xanue yueOHOro MaTepuaJa
3aKOH U CoBpemeHHasMOENbCTpOeHUAATOMa.  CHMBOJIMUECKUMAA3BIKXUMUAY.  XUMUYECKUMIICMEHT. OneKTpoHHas
IIEPUOIAYECKAS koH(purypanus aroma. KiaccupukanusxuMHIeCKUX3JIEMEHTOB(S-, P-, 0-2s1eMeHThI). BalleHTHBIC JIeKTPOHBI.
CHUCTEMA XMMHYECKHUX | BaJleHTHOCTb. JIEKTPOHHAAIPUPOAAXUMHUUECKOUCBA3H. DIEKTPOOTPULIATENBHOCT. BHIBI  XMMUYECKONCBSI3H
anemeHToB .M. (KOBaJICHTHAsI, HOHHASI, METAJUTMIECKAs, BOJOPOIHAS) MICITOCOOBICCOOPA30BAHMSI. 2
Menneneesa [Tepromnueckas cucrema xumuueckux uemeHToB J[ M. Menneneesa. dusnyeckuit cmbicn [leproanyeckoro 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-OPHEHTHPOBAHHBIX PACUETHBIX 3a]ad IO TEMe: OK 01 OK 02
"OcHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI U PacUeThl [0 YPABHEHUSIM XUMUYECKUX peakiuil” K 2.1
IIpodunibubie 1 NPpodeccCHOHAIBLHO 3HAYHUMBIE 3JIEMEHTHI COAePKAHNA: XUMUUYECKUE SBIICHUS B OCHOBE 2 JIP.
TEXHOJIOTMYECKUX OMEpallnil Ha MPEANPHUITUIX KEIC3HOTOPOKHOTO TpaHCHIOpTa (HAIIaBKa MPU PEMOHTHBIX 2 416.23.30
palboTax, HaHECEHHUE JJAKOKPACOYHBIX MOKPBITUH). T
1.1.31IpakTuyeckoe 3ansitue Ne2 PemieHne NpPaKTUKO-OPHEHTHPOBAHHBIX PACUETHBIX 3a7ad 10 TeMe:
Ilepnoanueckas cucrema xumnueckux anemeHToB .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 OCO3HAHHOMY IMOHUMAHHIO XUMHUYECKUX MPOLIECCOB JUIS JIP
(GbopMHpPOBaHMSI HAYYHOTO MUPOBO33PEHUS;KAK OCHOBBI JIIsl KOJIMYECTBEHHBIX PACUETOB M PEIICHHS] MHOTHE 2,4,16,23,30

PACUYCTHBIC 3aa4YU IMMPAKTUICCKOI'O U TCXHOJIOT'MYCCKOI'O 3HAYCHU .




1 2 3 4
1.1.4IlpaxkTHyeckoe 3ansaTHe Ne3PenieHne SKCIEpUMEHTANIBHBIX 3a/1a4 110 TeMe: TUIbl XUMHUUECKUX CBSI3EH.
Tumbl KPUCTAUIUYECKUX PEIIETOK OK 01 OK 02
[MpoduiabHbie M NpodeccHOHAIBLHO 3HAYMMbIEC 3JIEMEHTHI coAep:kaHus.BemecrBa ¢ aTOMHOW H 2 JIP
META/UTMYECKOM KPUCTAUIMUYECKUMHU PEIIeTKaMHd KaK KOMITOHEHTBI IOJIYIIPOBOJIHUKOBBIX MAaTEpHAJIOB, 2,4,16,23,30
(hOTOAIEMEHTOB, TMOJIOB, HHTETPATBHBIX M AJICKTPUUECKUX CXEM.
Paznen 2. Xumunuyeckue peakuuu 10
Tema 2.1  Tunw | 2.1.1 Knaccudukamus 1 TUIIBI XUMUYECKUX PEAKIIUH HEOPTaHUICCKUX COCTMHECHUM OK 01 OK 02
XUMUYECKUX PEAKLUN IIK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuasa
KrnaccnpukanusauTunbIXuMH4eCKUXPEaKIIuiCyd4acCTHEMHEOPraH U Y€ CKIXBEIIIECTB.
CocraBrieHneypaBHEHUHPEAKIIUICOSTMHEHHSI, PA3JI0KEHHsI, 3aMelIeHHs,, 0OOMEeHa, BT.4. PEAKIMHTrOpeHus,
OKHCJICHUSA-BOCCTAHOBJICHHUS. 2
YpaBHeHUSIOKHCIEHUA-BOCCTaHOBNIeHUA. (CTeneHboKucieHnsa. OKUCIUTENbUBOCCTaHOBUTENb. COCTaBICHUEH
YpaBHUBAHHUE OKHUCIHUTEIHHO-BOCCTAHOBUTEIbHBIXPEAKIIMHMETOIOMAIIEKTPOHHOTO0ananca. OKHUCIUTENBHO-
BOCCTaHOBUTEIbHBIEPEAKIIMUBIPUPO/IE, MPOU3BOACTBEHHBIXITPOLIECCAXMXKU3HEIEA TEIIbHOCTHOPTaHU3MOB.
2.1.2 TIpaktuueckoe 3ansaTue Ned4 Perenuwe sKCHIEepUMEHTANbHBIX 3afad 1o Teme: "OKUCIUTENbHO-
BOCCTaHOBUTEJBHBIE peakiuu" OK 01 OK 02
IIpopniabHble U NpodecCHOHAIBHO 3HAYHUMBbIC 3JIEMEHTBI COJEePKAHMA.3HAUCHHE OKHUCIHUTEIIbHO- 5 K 2.1
BOCCTAHOBUTEJIBHBIX PEAKIIUN B MPUPOJIC M HA MPEINPHUATUAX JKEIE3HOJOPOXKHOU oTpaciau. OKUCIUTETEHO — 1P 4.16 '23 30
BOCCTAaHOBUTENbHBIE TMPOILIECCHI KaK OCHOBAa TMPOIECCOB KOPPO3MHM METAJUIOB, pPabOThl XUMHUYECKUX T
HMCTOYHHKOB TOKA U aKKYMYJISITOPOB U T.JI.
Tema 2.2 2.2.1PacTBOpeHune Kak (pU3UKO-XUMUYIESCKUH TpoIiecc. OK 01 OK 04
DJIEKTPOJIUTHYECKASA IIK 2.1
JUCCOHALUSA U JIP 4,16,23,30
HOHHBIN 00MeH Coaep:xanue y4eOHOro MaTepuasa
Teopusipnexkrponutnueckonucconuani. Mouel. D1eKTpOIUThI, HEAIEKTPOIUTHL. PeakinnoHHOro oOMeHa.
CocrapneHnepeakIMiMOHHOT000MEHAITYTEMCOCTABICHUSUXTTOTHBIXHCOKPAIIIEHHBIXHOHHBIX YpaBHEHUH.
KucnoTHO-0CHOBHBIEpEAKIINH. 3aTAHUSHACOCTABICHUEHOHHBIXPEAKIUN. 2
[IpakTrueckoe HCIOIB30BAHME PEAKIIMH MOHHOTO OOMEHAa M THUIPOJW3a B TEXHOJIOTHYECKUX TMPOIleccax
KEJIE3HOAOPOXKHOrO TpaHcnopTra. [loHATHS: ranbBaHOCTETHs, TaJIbBAaHOIUIACTUKA, WX IPAKTHYECKOE
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 31EKTPOIUTUYECKON JUCCoHauu' 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. ['maponaus comneit" OK 01 OK 04
[Ipodpuniabubie u  npodecCHOHATBHO 3HAYMMbIE JJIeMeHThl  colaep:xkaHus.llpumenenve Ha 5 K 2.1
KEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIMU HOHHOTO OOMEHa AJIsi YMATYEeHHUS BOJIbI (CHM)KEHUE KOHLEHTPALUU )
wonoB Ca’* Mg2+).FHz[p0Jm3 Ha NPEIIPUATUAX JKEJIE3HOAOPOXKHOI0 TPAHCIIOPTA. 7P 4,16,23,30

Pa3nes 3. CTpoeHue BemecTBa M CBONCTBA HEOPraHHMYECKUX BeleCTB 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

CTpPOEHUE Coaepixanue yueOHOIro MaTepuasa

HEOPraHUYeCKUX [Ipenmerneoprannueckoiixumuu. KiaccupukanusaneopraHnueckuxpeniecTB. [I[pocThienClIOKHbIE BEIeCTBa.

BELIECTB OCHOBHBIEKIIACCHICTIOKHBIXBEIIECTB  (OKCHABI,  THIPOKCHIBI,  KHCIOTBI,  COJH).  B3aumocBsi3b
HEOPraHMYECKUXBEIIECTB.  ArperaTHbleCOCTOsSHUsABENIECTBA.  KpucrtammmdeckuenaMmop(HbIeBEIIeCTBA. 5
TUNBIKPUCTAIIIMYECKUXPEIIETOK  (aTOMHAsi, MOJIEKYJIsIpHAs, HWOHHAs, MeTaJuIMueckas). 3aBUCHUMOCTh
(U3MYECKUXCBOMCTBBEIIECTBAOTTUIIAKPUCTAIITNYECKON PEILIETKH. 3aBUCUMOCTbXUMUYECKON
AKTUBHOCTHBEIIECTBOTBUAAXUMHYECKONCBA3ZUMTUIIAKPUCTATNINYECKOUPEIIETKH. [Ipuuunb!

MHOT000pa3usIBEILECTB

3.1.2IlpakTuyeckoe 3ansatHe NeSPemeHue HSKCIEPUMEHTATBHBIX 33/1a4 1O Teme: UWCThIe BEIIECTBA U OK 01 OK 02
cMmecu. J{McrepCHbIe CUCTEMBI. 2 K 2.1
IIpo¢gunbHbie 1 NpodeccCHOHAIBLHO 3HAYUMBbIE 3JIeMeHThI coJep:kaHuA.CTEeKIOMIAaCTUK KaK OCHOBA IS P 4.16 '23 30
n3roroBieHus aetaiei CLb. 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 MOJIBUKHOTO COCTaBa K 2.1

HEOPTraHUYECKUX JIP 4,16,23,30

BEILECTB Coaeprxanue yueOHOro MaTepuaa
MeTtamiel. O6muedprn3NIeCKNEnXMMUIECKUECBOMCTBAMETAIIOB. CriocoObITIoTyYeHusI. 3HaueHue 2
METaJUIOBUHEMETAINTIOBBIPUPOACHIKU3HEACATENbHOCTUUETIOBEKAUOPTAaHU3MOB. Kopposusmeranios:

BUJIBIKOPPO3HH, CIOCOOBI3aUTHIMETAIITIOBOTKOPPO3UHU

3.2.2 IlpakTuyeckoe 3ansitue Ne6 Perenne skcnepuMeHTaIbHbBIX 33a4 1o TeMe: "Mertasisr” OK 01 OK 02
IpoduibHble U MPodeccCHOHAIBLHO 3HAYMMBbIE JIEMEHThI COlepKaHuA.J[J1s1 TUHUI CBSA3U M YCTPOMCTB 2 IIK 2.1
CUTHaJM3aluy, nenTpanusanuu u 6mokuposku (CIIB) HeoOX0AUMEI cTajeallOMUHEBBIE MPOBOJIA. MeTHBIH 1 JIP 4,16,23,30
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JATYHHBIA MPOKAT HMCHOJB3YeTCs MpU H3rotoBiieHMd U pemoHTe aeranedt CLIb, pasnuunoil ammapaTypbl
KEJIE3HOJJOPOKHOM aBTOMATHKH U CBSI3U.
3.2.3. Hemeramiel. [Tonoxenue B [ICXD JI.U. MenneneeBa, 0COOEHHOCTH CTPOCHHS OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:kanue y4eOHOro MaTepuasa
Hemeramnel.  OOummedu3nuecKuenXuMHYECKUECBONCTBAHEMETAIUIOB. T MTMYHBIECBOMCTBaHEMETAIIIOB [V - 2
VlIrpynn. KnaccudukanusmHoMeHKIIaTypacoeInHeHuiTHeMeTa/uioB. [I[puMeHeHre Ba)KHEHIIINX HEMETAIIIIOB
U UX COEJIMHEHUH B 5KEJIE3HOAOPOKHOM X03s1iicTBe KpyroBopoThIOMOreHHBIX 3J1EMEHTOBBIPUPOIE
3.2.4 IlpakTuyeckoe 3aHsaTHe Ne/ PereHue sKcriepuMeHTaIbHbIX 3a/1a4 1o Teme: "Hemeramibr"
IIpodgunbHbie U npodeccHOHAIBLHO 3HAYMMBbIE 3JIEMEHTbI coJeps;KaHus.JIHepTHbIE ra3bl UCIONb3YIOT B
CUCTeMax CHTHAJIM3AIUH, LEHTPATU3alud U OJOKUPOBKH sl 3alIOJHEHMSI SJEKTPOBAKYYMHBIX NPUOOPOB. OK 01 OK 02
Cenen — ocHOBa 7Sl M3TOTOBJICHHUS BhIIpAMUTENEH U (HoTOreMeHTOB. KpeMHU — 37IeMEHT MHTErpabHbBIX 2 IK 2.1
MHUKpPOCXEM CHCTEM YIpaBJIEHUs ABM)KEHHEM moe3oB. KapOua KpeMHHUS Kak KOMIIOHEHT BapUCTOpPOB, JIP 4,16,23,30
MPUMEHSIEMbIX B YCTPOWMCTBAX aBTOMATHYECKOI'O PEryJIUPOBaHUS CTPEIOK KEIE3HOJOPOXKHBIX IMyTeH u
1Iepee310B.
Tema 3.3 | 3.3.1'eHeTnueckas CBS3b HCOPTaHUICCKUX COCTMHEHUI OK 01 OK 02
Wnentudukanus Hrorosasi konTpobHast padora Nel IIK 2.1
HEOPTraHUYECKUX JIP 4,16,23,30
COCIMHEHUI Coaep:xanue y4eOHOro MaTepuasa
XMUMHUYECKUECBONCTBAOCHOBHBIXKJIACCOBHEOPTAaHMYECKUXBEIIECTB  (OKCHIOB,  THUAPOKCHUIOB,  KHCIOT,
coenup.). 3aKOHOMEPHOCTUBU3MEHEHUUCBOMCTBIIPOCTHIXBEILIECTB, BOJIOPOJIHBIXCOETUHEHUIH, 2
BBICITUXOKCHIOBUTUIPOKCHUIOB. N nenTudukanussHeopraHnyeCKUXBEIIECTBCUCIIONb30BAHNEMUX PUZHUKO-
XUMHUYECKUXCBOMCTB,XapaKTEPHBIXKAU€CTBEHHBIXPEAKIIUMA
Hmoz | cemecmpa: MaxkcumaibHas yueOHast Harpy3ka (BCero) 32
OOGsi3arenbHast ayUTOpHas yueOHast Harpy3ka (Bcero) 32
IIpaKTUIECKUE 3aHATUA 14
nabopaTopHble 3aHATH (PabOThI) 4
KOHTpOJIbHAsI paboTa 2
Pasnen 4. CtpoeHue U CBOMCTBA OPraHUYeCKUX COeIUHEHUH 32
Tema 4.1 | 4.1.1[TonsTre 06 OpraHUYECKHUX BEIIECTBAX, MX MPUMEHEHHUE Ha JKeJIe3HOM Jopore. OK 01 OK 02
Knaccudukanms, IIK 2.1
CTPOECHHUE u JIP 4,16,23,30




1 2 4
HOMEHKJIAaTypa Coaeprxanue yueOHOro MaTepuasa
OpPraHUYECKUX [NosiBNeHUENPA3BUTHEOPTAHUYECKOMXUMUHKAKHAYKH. [IpeameTopraHuuecKONXUMUU.
BELIECTB MecTon3HauyeHMeOpraHn4eCKONX MMUMBCUCTEMEECTECTBEHHBIXHAYK. XUMUYECKOE CTPOCHHE KakK IOPSAIAO0K
COCIMHEHHUS] aTOMOB MOJIEKYJE€ COTJIaCHO HMX BAJICHTHOCTHU. [IprMeHeHue OpraHu4yecKuxX BEIIeCTB Ha
YKEJIE3HOM 10pore
4.1.2Teopus A.M. bytneposa. Knaccudukanuys opraHiuecKuX BEIIeCTB. OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJa
[TonoxeHUATeOpUUXMMHUUECKOTOCTpoeHUsIoprannueckuxcoequHeHnitA.M. BytnepoBa. VYrieponHsliickener
OpPTraHUYEeCKOM  MOJIeKYNbl  3aBHCHUMOCTh  CBOICTB  BEIIECTB OT XHMMHYECKOTO CTPOSHHUS  MOJIEKYIL.
Nzomepusiunzomepbl. [ loHATHEO) YHKITMOHATBHONUTPYIITIE. Panukarn.
[TpunHIHnIBIKIaCCUDUKAITMAOPTAHUYECKUX COSTUHEHU.
MesxayHapoiHasTHOMEHKIIATYpauIPHUHITUITBIHOMEHKIIATYPhIOpraHMuECKUX COSTMHEHHUN
Tema 4.2 CgoiictBa | 4.2.1AnKaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUIECKUN PSI. OK 01 OK 02
OpraHU4YeCKHUX IIK 2.1
coeIMHEHN I JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJa
[IpenenbHBICYTIEBOIOPOABI (ATKAHBIMIIMKIOATKAHBI). (OCOOEHHOCTH KiIacCU(PUKALMK W HOMEHKJIATYPHI,
U30Mepus, ¢busnueckue CBOIICTBa, XUMHUYECKHE CBOMCTBA, CHoco0BbI MOJIyYEHUS.
I'opennemMeTaHakakOJUHU30CHOBHBIX HCTOUHHUKOB TEIUIa B IPOMBIIIIIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX
YIJI€BOJIOPOIOB, HAX0XK/IEHUE B IPUPOJE U IPUMEHEHHE AIKAHOB.
4.2.2 TIpaktnyeckoe 3ansitue Ne8 PemieHne 5SKCIepUMEHTANBHBIX 337ad 1o Teme: "CpaBHUTEIbHAS
XapaKTepUCTHKa METaHa U 3TaHa" OK 01 OK 02
IIpopunbHbie U mnNpodecCHOHAIBLHO 3HAYHUMBbIE 3JJIeMEHThbl colep:kaHuA.JKuaKue yrieBoJopO bl K 2.1
(OeH3uHBI, KEpOCUHBI, COJIIPOBBIE Macja, Ma3yT) - B KayecTBE TOpPIOYEro B JIBUTATENSAX BHYTPEHHETO P 4.16 '23 30
CrOpaHHus IMOJABM)KHOTO COCTaBa KeJIE3HOJOPOKHOTO TpaHcHopTa. TBepible yrieBoaoposbl (mapapuHbl) — T
KOMITOHEHTBHI )KUJKHUX CMa30K, UCIIOJIb3YEMBIX I cMa3ku aeraned u y3inos CLIb.
4.2.3 Ankensl, ankaguensl. CocTaB M 0COOCHHOCTH CTPOCHUS OK 01 OK 02
K 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuasa
HenpenenbHble (aJIkeHbl, IKMHbIMANKAAUEHb]). OcOOEHHOCTH KiIaccU(PHUKAIIMU 1 HOMEHKJIATYphl, H30MEpHs,
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¢buznyeckue CBOMCTBA, XUMHUYECKHE CBOICTBA, CIOCOObI MOJIyYEHUSI.
I'openuealieTnieHaKaKuCTOYHMKBBICOKOTEMIIEPATYPHOT OIUIAMEH U UISICBAPKU M PE3KUMETAILIIOB.

[IpakTHueckoe NpUMEHEHNE AJIKEHOB U JIKaIMEHOB B YKEJIE3HO0POKHOM XO035HCTBE
4.2.4 IlpakTuyeckoe 3anaTHe Ne9PemieHue sKcriepuMEHTAIBHBIX 3a1a4 1o TeMe: "llomyuenue sTwiieHa u
HU3y4YEHHUE €ro CBOMCTB"
IIpodunibHbie U npodeccHOHATBHO 3HAYUMBbIE JJIEMEHTBI colep:xkaHusa. [IpuMmeHeHus nomumMepoB Ha OK 01 OK 02
HIPENNPUATHIX KEJIE3HOJOPOKHOIO TPAHCHOPTAMIIA INMEKTPOU30IALUY, I IpOyKThl MoNUMepU3aluu OKCHIa IIK 2.1
STWJICHA — OJMOKCHI (KOMIIOHEHT SIOKCHIHON CMOJBI) MPHUMEHSETCS IS 3aJUBKH TpaHCHOPMATOPOB, JIP 4,16,23,30
KOHTYPHBIX KaTylEeK M Jpoccelieif, KOTOopble 00eCHneunBalOT YCTOMUMBOCTH ammapaTypbl K yaapaMm U
ANEKTPOU3OJIALINU
4.2.5 IlpakTnueckoe 3ansitue NelQ Pemienue sKkcrepuMEHTAIBHBIX 3a/lad 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 ITPOU3BOIHBIX AIKWHOB B KAYECTBE M3OJISIMH 3aITUTHBIX 000J04YeK 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 KiIacCU(PUKAMU U HOMEHKJIATYphl, H30MepHsl, (PU3UUeCKre CBOICTBA, XUMUYECKHE CBOICTBA,
COCOOBI NOTYYEHHUSI.
4.2.7 TlpakTnyeckoe 3aHsaTHe Nell Permmenue sKcreprMEHTANBHBIX 3a7ad 1Mo TeMe: "CpaBHUTEIbHAS
XapaKTepUCTHKA CIIUPTOB"
IIpodpunbubie U npodeccHOHATBHO 3HAYUMBbIEe JJIeMeHThl cojep:kaHus.OJHOATOMHbBIE CIIUPTHI — Kak OK 01 OK 02
OCHOBA JIAKOKPAaCOYHBIX MaTepHalIOB HaXOAIIUX CBOE IPUMEHEHHE B XKEJIE3HOJOPOKHOM XO035HCTBE (Kpacka IIK 2.1
1t okpbITust yerpoiictB CLIb; miactudukaropsl, npruMeHsieMble B CBETO-, TEPMO-, MOPO30-, BIaroOCTONKHUX JIP 4,16,23,30
geransix CHb wu T1.1.). IlpakTuueckoe 3HaueHHE apoOMaTHMYECKMX CHHPTOB W HMX IPOM3BOJHBIX B
YKEJIE3HOIOPOKHOM X031 CTBE.
4.2.8 Anpaerunel. KapOonossie kucnotsl. CocTaB, CTpOCHUE, KilacCU(pUKanus OK 01 OK 02

[K 2.1
JIP 4,16,23,30

Conep:kanue y4eOHOIro MaTepuaa
OcoOeHHocTH KIaccu(PUKAIMU U HOMEHKIIATYphI, U30Mepus, (U3NYECKHUEe CBOWCTBA, XUMUYECKUE CBOWCTBA,
CII0COOBI IMOJIYUCHUS. MpbI1a kaKk COJM BBICHIHX Kap6OHOBI)IX KHCJIOT, UX MOIOIIEE JleﬁCTBHe. CI10XHBIC
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3(UPBI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT.
4.2.9 JIaGopaTopHoe 3aHsiTue (padora)Ne3"CpoiicTBa aibIeTHI0B U KAPOOHOBBIX KHUCIOT"
IpoduabHbie U MpodecCHOHATBHO 3HAYNMBbIE JIEMEHThI CO/lep:KaHusl. AHWINHO-(OPMAIbICTHIHbBIC — OK 01 OK 02
KOMIIOHEHT 3JIEKTPOU30JIILIUOHHBIX JIJAKOB, HEOOXOIMMBIX B 3JIEKTPOTEXHUYECKOH annapaType. MypaBbUHBII OK 04
aIbJIerH)l KAaK KOMIIOHEHT OaKeJINTOBOrO JIaka, SBISIOLIMMCS aHTHUKOPPO3HMOHHBIM IOKPBITUEM IS K 2.1
ycrpoiictB CLIb. TekcToaut Kak OCHOBa JJI M3TOTOBJICHUS 3JEKTPOU30JSTOPOB. [IpruMeHenune 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 Ipakruyeckoe 3ansaTue Nel2 PemeHne sKkcnepuMEHTaIbHBIX 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 SManel, MCHONb3yeMbIX i OoKpacku ycTpoicTB CLIb; 31eKTpOoM30SLHMOHHBIX JIAKOB, TP 4.16 ’23 30
pUMeHsieMbIX Ipu peMoHTe ycrpoiictB CIIb. Mpuid BBICHIMX JKUPHBIX KHCIOT KaK 3aryCTUTEIH B T
IUTACTUYECKUX CMa3Kax, IPUMEHSIEMbIX B Pa3JIMUYHBIX MEXaHU3Max Julst cMa3ku ycrpoicts CLIb u np.
4.2.11 Amunbl. AHIITUH OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOIro MaTepuasa
OcobeHHocTH KiIacCU(PUKAMU U HOMEHKJIATyphl, U30Mepus, (U3NYecKue CBOWCTBA, XUMUYECKUE CBONCTBA,
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 yrieBoaoB" OK 01 OK 02
Nnentuduxanus IIpodgunbHbie U npodeccHOHATBHO 3HAYMMbIE 3JIEMEHTHI colep:KaHusA. DQUpPbl MaciIsHOM KHCIIOTHI, OK 04
OpPraHUYECKUX 00pa30BaHHbIE MACISTHOKUCIIBIM OpO’KEHHEM TIIIFOKO3bI, MCIOJIb3YIOTCS KakK IUIACTH()UKATOpPHI JAKOB IS IK 2.1
BEIIIECTB, ux | ycrpoiictB u mpuoopos CIIb. JIP 4,16,23,30
3HAUEHUE u | 4.3.2 Ponb xuMuu B 006ecrieueHUH SKOJIOTHUECKO, SHEPreTHUYECKOM 1 MHUIEeBON 6€30MacHOCTH OK 01 OK 02
IIPUMEHEHUE B K 2.1
OBITOBOH " JIP 4,16,23,30
IPOU3BOJICTBEHHON Coaep:xanue yueOHOro MaTepuaJia
ACATENbHOCTU PosiboprannieckoNXuMHUBpEIIEHUUIPOOIEeMIHEPreTHIeCK00e30acHOCTH, BPa3BUTUHUMEIULIMHBI,
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4esloBeKa CO3/1aHUU HOBBIXMAaTEPUAJIOB, HOBBIXMCTOYHUKOBIHEPI U
(anmpTEepHATUBHBIEMCTOYHUKUAHEPTHH ). ONTaCHOCTHBO3AECTBUSIHAXKUBBICOPTaHU3MBIOPTraHUYECKUXBELIECTBO
TAETBHBIXKJIACCOB (YTIIEBOJIOPOJIBI, CIHMPTHI, (PEHOJNBI, XJIOPOPraHUYECKUEIPOU3BOIHBIC, albACTHIBIUID.),
CMBICJI IT0KA3aTeIANPEEIbHOI0NYCTUMONKOHLIEHTPALIUY
Pa3nesa 5. Kunernueckune ¥ TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX pPeaKIui 2
Tema 5.1 Ckopocts | 5.1.1 IIpakTudeckoe 3ansitue Nel3 PemieHne nmpakTHKO-OPUEHTHPOBAHHBIX PACUYCTHBIX 3a7a4 IO TEME: 2
XUMHUYECKHUX "CKOpOCTbh XUMHYECKHX peaklnii. XuMuieckoe paBHoBecue" OK 01 OK 02
peaKuid. IIpodpuiabHbie W mnpodeccHOHATBHO 3HAYHMbIe 3JJeMeHThbl cojaep:kanusi. bydepHpie pacTBOphl B IIK 2.1
XUMH4ECKOE TEXHOJIOTMYECKUX Tpoleccax (Mpu 3JIEKTPOXUMHUYECKOM HAHECCHUH 3alUTHBIX MOKPBITUI, B MIPOM3BOJICTBE JIP 4,16,23,30
paBHOBECHE KpacuTeei)
Pa3nen 6.PacTBopbI 2
Tema 6.1 Ilonsitue o | 6.1.1 IpakTnyeckoe 3anaTue Neld PemeHre NMpaKkTUKO-OPMEHTHPOBAHHBIX PACUYETHBIX 3aj7ad IO TEME: 2 OK 01 OK 02
pacTBopax "PacTBOpBI, HCIIOJIb3yeMbIe B OBITOBOI U MIPOU3BOJICTBEHHOM JEATEILHOCTH 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 HoBelilue 10CTHXEHNS XMMUYECKON HAYKU U XUMHUYECKOM TEXHOJIOTUU OK 01 OK 02
OBITY " OK 07
MPOU3BOJACTBEHHOMN IIK 2.1
JIeSITEILHOCTH JIP 4,16,23,30
YeJIoBeKa Coaepixanue yueOHOro MaTepuasa 2
HogelmmenoctmkeHMSIXMMIYECKOMHAYKUNX UMUYECKOUTEXHOIOT U H. PonbxumMunBoOecieueHnn
9KOJIOTUYECKOM, SHEPreTHYECKOUUIUIIIEBOHOE301aCHOCTH, Pa3BUTUUMEULINHBI. [paBunanounckan
aHATN3aXUMHUUYECKONMH(OPMALMUHU3PA3TNYHBIXUCTOYHUKOB (HayuHassMyueOHO-HayUHAsIIUTEpaTypa,
cpeacTBaMaccoBoinHdopmanyu, cerbMHTepHeT)
7.1.2 TIpomexxyTouHasiarTecranusimoguciuminge. J{ud pepennnpoBannslii 3auet 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoz 1| cemecmpa: MakcumanbHas yueOHast Harpy3ka (BCEro) 40
O0s3aTenbHast ayIMTOpHAs yueOHas Harpy3ka (Bcero) 40
MPAKTUYECKHE 3aHITH 18
nabopaTopHbIe 3aHATHUS (PaOOTHI) 6

muddepeHIIMpOBaHHBIN 3a4eT
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Hroro: MakcumanbHas yueOHas Harpy3ka (BCero) 72
OOs3arespHas ayUTOpHas yueOHast Harpy3Ka (BCero) 72
IIPAKTUYECKUE 3aHATH 28

nabopatopHblie 3aHATHS (PabOTHI) 10

KOHTpOJIbHAs paboTa 2

Hmoeosas ammecmayus 6 popme nudpepeHunpoBaHHOTO 3a4eTa




3. YCJIOBUS PEAJIMBALIAU TPOT'PAMMBI YYEBFHOU JUCITATLTAHBI
(IIPEAMETA)

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecredeHn 1o

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

Obopyodosanue yuebHo2o kaburnema:.

1. ITocagounbie MeCTa IO KOJIUYECTBY 0OYJAIOLTHXCSI.
2. Pabouee mecTo miperogaBarers.

3. Meroaunueckue MaTepuabl O JUCITUILINHE
Texnuueckue cpedcmea 00yueHus.

- KOMIIBIOTEP

Ayouosusyanvhvie cpedcmea 0Oyuenus.

3.2. UudopmanmonHoe odecrevyeHue peasu3aiuu NporpaMmMbl

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

3.2.1.0cHOBHBbIE HCTOYHUKH:
1. AudunoreHoBa N.B. Xumusi: y4eOHUK W TPAKTHKYM IS CPETHETO MPOPECCHOHATHHOTO
obpazoBanus / U.B. Aupunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3., WcOp. ¥ JOMI. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2.JlonoJHUTEIbHbI€ HCTOYHUKMH:
1. T'ycena, E.B. Xumus qisa CIIO.: yue6.-meton. 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 moctyma: 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. M1OJIb30BATENEH.

3.2.3 UnTepHeT — pecypesl:

1. HayuHO-mIOmyIsIpHBIN TPOEKT «DJIEMEHTHI OOJIBIION HAyKu « ((pU3HMKa, XUMHS, MaTEMaTHKa,
aCTpPOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HOBoCTH HayKW, KHHUTH, HAYIHO-TIOMYJISIPHBIC

cTaThbH, JEKIHUH, dHIMKIoneauu. hitps://postnauka.ru/themes/chemistry - neximuu mo XMMuM Ha

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



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

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

3. Cailr o0 XuMHUM: KIACCHYECKHE YYCOHUKH, CIPABOYHUKH, DHIUKIIONCIUHN, TIOUCK
OpPraHMYEeCKUX M HEOPraHMYECKHX PEaKIHii, COCTaBICHUWE ypaBHEHHH peakuuil. https://www.
xumuk.ru/ Pesxxum gocTymna: cBOOOIHBIMA.

4.1lmardpopma Zoom uisi TPOBENCHUS OHJIAWH-3aHIATHI U BUIEO-KOHGEPEHITUH. [ DIeKTpOHHBIN

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

5. DmnektponHas wuH(pOpPMAMOHHO-OOpa3oBarenbHass cpega Ha iatgopme Moodle.

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

3.3 IIporpamma oOecrneyeHa HeOOXOAUMBIM KOMILIEKTOM JIMIEH3UOHHOTIO
NMPOrpPaMMHOI0 o0ecriedeHnst


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

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOWIUCIMILIMHEI (ITPEMETA)

KOHTpOJ'IB N OLCHKa PpE3yJbTaTOB OCBOCHUA O6H_[606p330BaT€J'IBHOI71 JUCHUITIIMHBI

pacKpbIBalOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHUE OOIIMX

KOMHeTeHHI/Iﬁ I10 pasjaciiaM 1 TEMaM COACPKaHHUA yqe6Hor0 Marcpualia.

[IpomexyrouHas aTrectanus B popme nuddepeHupoBaHHOrO 3a4eTa.

Oo0mue komnerennun (OK), Pa3zgen/Tema THUN 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 CUMBOJHUKA U
P5: Tema 5.1 Ha3BaHUU  COCJAMHEHUH 1O
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHApOIHOTO CO103a
TEOPETUUECKON U MPUKIIATHON
XUMUU U TPUBHUAIBHBIX
HA3BaHWM IS COCTaBIICHUS
XUMHYECKUX POPMYIT;
- 3aciaymmBaHuEe COOOIICHHIA
Y OIICHKA WX TOJITOTOBKH;
- PesynpTaT  BBINONHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX PaboT;
- PesynpraT  BBINOTHEHUS
MPAKTUYECKON paboThI;
-IIpakTuKO-OpUEHTUPOBAHHBIE
3a/1aHus;
- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yueOHOU
uH(popManuu
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 - 3a7aHusl Ha WCIIOJIb30BAHHUS
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUUECKOHl CHMBOJMKHA U
4.3 Ha3BaHWU  COCAMHEHUH IO
P5: Tema 5.1 HOMEHKJAType
P6: Tema 6.1 MEXyHApOIHOTO coro3a
P7: Tema 7.1 TEOPETUUECKON U IIPUKIIATHOU
XAMAA WU TPUBHAIBHBIX

Ha3BaHUU [JJIi COCTaBJICHUS
XUMUYECKHX (HOpMYIT;

- Pe3ynpTaT  BBINOTHEHUS
BHEAYUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynpTaT  BBINIOTHEHUS




MPAaKTUYECKON pabOThI;
-[IpakTKO-OpHEHTHPOBAHHEIE
3a/1aHus;

- [Ton6op,
npeoOpa3oBaHue
nHpopmaruu

aHamu3  ©
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
Y OIICHKA WX MOJATOTOBKH;

- 3azaHusl Ha MCIOJIb30BAHUS
XMMHYECKOM CHMBOJMKH U
Ha3BaHUU COECOUHEHUU IIO
HOMEHKJIaType
MEX1YHApOJIHOTO coro3a
TEOPETUYECKON U IIPUKIIATHON
XUMHHM W TPUBHUAJIBHBIX
Ha3BaHUU JJI1  COCTaBJICHUS
XUMHUYECKUX POPMYI;

- PesynprarT  BBINOITHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- PesynpTaT  BBINONHEHUS
MPAaKTUYECKON pabOTHI;

- PesynpTaT  BBINONHEHUS
nabopaTopHOM pabOTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3a/IaHus;

- ITon6op,
npeoOpa3oBaHue
uHpopmanuu

aHamu3 W
yaeOHOU

OK.07

IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJlaHus;

- Iloxbop,
npeoOpa3oBaHue
nH(popMaluy,

aHai3 M|
yueOHOU

5 HEPEYEHbB UCIIOJIB3YEMbBIX METOJOB OBYUEHMUSA

5.1 TIlaccuBHbIEe: OmpoC, PENPOAYKTHBHBIE YHPaXHEHUS IO 3aKpelyIeHHI0 U OTpaboTKe

HN3YUCHHOT'O MaTcpualia

5.2 AKTHBHBIE W WHTEPAKTHBHBIC: DJBPHUCTHUECKHE O€cenbl, TUCKYCCHH, KpPYIJIBIH CTOI,

MMpE3CHTal s, BUKTOPHHA, KBECT.




