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1 MACIIOPT PABOYEI ITPOI'PAMMBI YYEBHOM JUCHMILIMHBI (ITPEJIMETA)
OV/I. 12 XUMUS

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouass mporpamma yudeOHoM nucummuivabl (npeamera) OV .12 Xumust sBisercs 4acTbio
porpamMMBbl cpeHero oomero oopasoBanus o cnernuanbHoctr CI1O 23.02.01Opranuzanms nepeBo30K
W yIpaBlieHUE Ha TpaHcHopTe (10 BUAAM).

[Tpu peanuzanuu paboudeld mporpaMMbl MOTYT HCIIOJIb30BaThCSl pa3IU4HbIe 00pa3oBaTEIbHbBIC
TEXHOJIOTHH, B TOM YHUCJIC JUCTAHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH, JJIEKTPOHHOE O0yUYeHHE.

Pabouas nporpamma y4eOHON AHUCHUIUIMHBI MOXKET OBITh HCIIOJIb30BaHA B MPO(ECCHOHATBLHOM
MOJITOTOBKE, MIEPETIOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIINHN pab04rX MO IPODECcCHsiM:

17244 Tlpuemocnatuuk rpy3a u 6araxa; 18726 CocraBUTEIb IMOE3/10B.

1.2 Mecto yueOHoi nucuniuinabl (mpeamera) B ctpykrype OITOII-TIIICC3:

OO1eoOpa3oBarenbHast JUCIHUILTHHA «XUMUSD M3y4aeTcs Ha 6a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
IIUKJIC Y9eOHOTO TUIaHa OCHOBHOM Mpo(eccHoHATbHOM 00pa30BaTeIbHON MPOTrPaMMBI YKPYITHECHHBIX TPYIIIT
cnenuanbHocTel / mpodeccwuii: 23.00.00

TpyIoeMKOCTb IMCIUILTHHBI « XM Ha 0a30BOM YpOBHE COCTaBISIET 72 yaca, U3 KOTOPhIX 64 yaca —
0a30BbIii MOAYb (6 pa3zmenoB) M 8 YacoB — MPUKIAIHON Momynb (1 pa3zmen), BKIIOUAOIIUN MPaKTHKO-
OPUEHTUPOBAHHOE COJIEP)KAHNE KOHKPETHOU MPOodeCCHu UiIu CIEIUATbHOCTH.

[MpuxnamHoit MOMyNs BKIIOYAeT oauH pasaen. Pazgen 7 «Xumus B ObITY M MPOU3BOACTBEHHOM
NESTEIbHOCTH 4YeJloBeKa» peanusyercs ainsd  crneruanbHocth23.02.010pranu3anusi MepeBo3oK U
ylpaBJeHHe Ha TpaHcroprte (MO BUIAaM)HA Marepuaje, CBS3aHHOTO C SKOJOTHUECKOW Oe30MacHOCTBIO U
OLICHKOM TOCNeICTBUII  OBITOBOM M  TPOW3BOJACTBEHHOM JESTENBHOCTH, MO OTpacisiM  Oysrymiei
poheCCHOHATBEHON ESTETHOCTU 00 YUaIOIINXCS.

1.3 Iliianupyemble pe3yJbTaThl 0CBOCHHST y4eOHOI IUCHMIIMHBI (IpeIMeTa):
1.3.11enb yueOHON TUCITUTIIINHBI:

@DopMUpOBaHUE y CTYJACHTOB NPEICTABICHUSI O XMMHYECKOM COCTaBILIOIICH €CTECTBEHHOHAYYHOU
KapTHUHbl MHpa KaK OCHOBBI MpPUHITUS PEUIEHWH B JKU3HEHHBIX M IPOU3BOICTBEHHBIX CHUTYaIMSX,
OTBETCTBEHHOI'O TIOBEJECHNS B IPUPOAHOM Cperie.

3anauu IMCIMIUIMHBIL:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEN MPOTEKaHUsI XUMHUYECKHUX TPOLIECCOB U SIBJICHUIM
B OKpYXalollel cpene, LENTOCTHOW HaydyHOM KapTHHBl MHUpA, B3aUMOCBSI3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBJISATH (POPMYJIbl HEOPraHUYECKUX U OPraHUYECKUX BELIECTB, YPaBHEHUS
XUMUYECKUX PEAKIM, OOBSCHATH UX CMBICI, UHTEPIPETHPOBATH PE3YIIbTAaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTH  HABBIKM TPOBEACHUS MPOCTEHININX XUMHUYECKUX HKCIEPHUMEHTAIbHBIX
UCCIIEIOBAaHUN C COOJIOIEHHEM IpaBMJI O€30MacHOro OOpallleHusl ¢ BELIECTBAMU M J1aOOPAaTOPHBIM
00opynoBaHueEM;

4) pa3BUTb YMEHHUsS HCIOJIB30BaTh HMH(POPMALMIO XHUMUYECKOTO XapakTepa W3 pa3jIMyHbIX
HCTOYHUKOB;

5) chopMHupoBaTh YMEHHS MPOTHO3MPOBATH MOCHEICTBUS CBOEH JEATEIbHOCTH M XHMHYECKHX
MIPUPOJIHBIX, OBITOBBIX U TPOU3BOICTBEHHBIX MTPOLIECCOB;

6) chopmHupoBaTh MOHMMAHHE 3HAYMMOCTH JOCTH)KEHUM XMMHMUYECKOM HAyKH M TEXHOJIOTWH U
Pa3BUTHS COLMATBHOM U IPOU3BOICTBEHHOM cep.



1.3.2 B pe3ynbTare 0CBOCHUS y4eOHOM TUCIUIUIMHBI 00yUYaIOIIUNACS T0JKEeH

yMeTh:

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

- ONpENENATh: BAJICHTHOCTh M CTENEHb OKHUCICHUS XMMHYECKUX 3JEMEHTOB, THUIl XUMHUYECKOMN
CBSI3M B COEIMHEHUSX, 3aps]l MOHA, XapaKTep Cpebl B BOJHBIX pACTBOPAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTENb, NPUHAJIECKHOCTh BEIIECTB K Pa3IW4YHbIM KJACCaM OpPraHUYECKUX
COCIIMHEHH;

- XapaKTepU30BaTh: AIEMEHTBI MAJIBIX MEPUOAOB MO HUX MoyokeHuto B [lepuoanueckoil cucreme
JI.1A. MenneneeBa, oOIIME XUMHUYSCKHE CBOWCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKNX W OpPraHWYECKHUX COEIUHEHMH; CTPOCHHME U XHMHYECKHE CBOMICTBA H3YYEHHBIX
OPraHUYEeCKUX COCIUHECHUM;

- OOBSICHATH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHS; IPUPOY XUMUYECKOM
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBUCHUMOCTb CKOPOCTH XHMHMUYECKOH peakuuu u
MOJIOXKEHUS XMMHUYECKOI0 PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBIIOJIHATh XMUMHMUYECKUH HKCIIEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIINX HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALIK C UCIIOJIb30BaHUEM Pa3IMUHbIX
HMCTOYHUKOB (HAay4HO-TIOMYJSPHBIX H3/IaHUN, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB HHTepHeETa);
MCTIOJIh30BATh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH U mepenayn XMMUIeCKOH HH(OpMAIK 1 ee
MIPEJICTaBJICHUS B Pa3IMYHBIX (pOpMax; UCMOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU
JESTEIbBHOCTH W TOBCEJHEBHOM XHU3HU IJIs: - OOBSCHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - OMNpEICNICHUS BO3MOKHOCTH MPOTEKAHUS XHUMHUYECKUX
MIPEBPALCHUI B Pa3JIMYHBIX YCIOBHUSAX U OLIEHKH UX IOCIIEICTBU;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpese;

- OLEHKM BIIMSIHUSI XMMHYECKOTO 3arps3HEHMsI OKpY’Kalolllel Cpellbl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro OOpamieHUsT C TOPIOYMMHU ¥ TOKCHYHBIMH BEIIECTBAMHM, JIAOOPATOPHBIM
00opynOBaHUEM;

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

- KPUTHUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHYECKOH HH(pOpMaluu, MOCTyHarolled M3 pa3HbIX
HCTOYHUKOB;

- TOHMMaTh B3aUMOCBS3b  Y4€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSMHM  mpodeccuu
npoeccnoHabHOM 1eATEIbHOCTH, B OCHOBE KOTOPBIX JIEKaT3HAHUS 110 JaHHOW y4eOHOM NUCLUIIIMHE.

3HATh:

- BaXHEWIIME XUMHUYECKHE TIOHATUSA: BEIIECTBO, XMMHUYECKUN 3JEMEHT, aToM, MOJIEKYyJa,
OTHOCUTEJIbHBIE aTOMHAs UMOJIEKYJIIpHAs MAacChl, MOH, AJUIOTPOMNUSA, H30TOINbI, XUMHUYECKAs CBS3b,
ANEKTPOOTPHUIATEIbHOCTD, BAJIEGHTHOCTD, CTEIIEHbOKUCIIEHNUS, MOJIb, MOJIIPHAsl Macca, MOJISIPHBINA 00beM,
BELIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS, PaCTBOPBLAJIEKTPOIUT M HEDIEKTPOIIUT,
ANEKTPOJIUTUYECKAs] JUCCOLMAIUS, OKUCINUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHE,
TEIIoBOH 3(PQEKT peakuuu, CKOPOCTb XMUMHUYECKOM peakIiH, KaTalli3, XUMHUYECKOE pPaBHOBECHUE,
YTIEPOAHBIN CKeNeT,pyHKINOHAIbHAS TPYIINa, U30Mepus, TOMOJIOTHUS;

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

- OCHOBHBIE TEOPUM XMMHH: XUMHUYECKOW CBSA3M, DJIEKTPOJIUTHUECKON AMCCOLMALNM, CTPOEHUS
OpPraHNYEeCKUXCOCTUHEHUH;

- BO)KHEMWIIIME BEUIECTBA U MaTepHUaJIbl: OCHOBHBIE METAJLJIbI U CIUIABBI, CEpHAasi, COJISIHAsI, a30THAs
U YKCYCHasi KUCJIOTBI;IIEN0YH, aMMUaK, MUHEpaJbHble yI0OpeHHs, MEeTaH, 3TUJIEH, aleTHJIeH, OeH301,
3TaHOJ, )KUPBI, MbLIA, TJIFOK03a, Caxapo3a,KpaxMall, KjieT4arka, OeJIK1, UCKYCCTBEHHBIE U CHHTETHYECKUE
BOJIOKHA, Kay4yKH, TJIaCTMACCBhI.



1.3.311nanupyemMsble pe3yiabTaThl OCBOCHHS YU€OHOTO MpeIMeTa:
Ocoboe 3HaueHnE y4eOHBIN MTpeaAMET uMmeeT npu hopmupoanuu u pazsutuu OK.

Oo61mme Ilnanupyemsle pe3yabTaThl 00y4eHH s
KOMIIeTEeHIIUH Oomue' JlucuMnauHapHbIe’
0K 01. B yacT TPpy10BOr0 BOCIIMTAHUSA: - BJIaJETh CHUCTEMOU
Bri6upath - FOTOBHOCTh K  TpPYyAdY, OCO3HAHUE | XUMUYECKUX 3HAHUU, KOTOpas
CHOCOObI [IEHHOCTUMACTEPCTBA, TPY10JII00UE; BKJIFOYAET:
peuieHus 3anaqy - TOTOBHOCTb K AaKTUBHOM  JI€ATEIBHOCTH | OCHOBOIOJArarolUe MOHATUS
npodeccuoHalbH | TEXHOJIOTMYECKON U COLMANbHON HAMPABICHHOCTH, | (XUMUYECKUN SJEMEHT, aTOM,
Oif IESATENIbHOCTH | CIIOCOOHOCTh ~WHUIMUPOBATh, IJIAHUPOBATh U | 3JEKTPOHHAs 000J0YKa aToMma,
MIPUMEHUTEIILHO CaMOCTOSITEJIBHO BBIIIOJIHATH TaKYHO JEATEIbHOCTD; | S-, p- d-3reKTpoHHBIE
K pa3JIM4YHbIM - HUHTEpec K pa3IuYHbIM cdepam | opOuTamm aTOMOB, WOH,
KOHTEKCTaM podecCHOHATBLHOM MOJIEKYJIa, BaJICHTHOCT,
JIeATETbHOCTH, ANEKTPOOTPHUIIATETLHOCTD,
Osgianenne YHUBEPCAJIbLHBIMHA Y4eOHBIMH | CTEIICHb OKUCJICHUS,
MO3HABATEIbLHBIMH J1EHCTBUSIMM: XUMHYECKass  CBs3b,  MOJIb,
a) 0a3oBble JIOTHYeCKHe 1eHCTBUS: MOJISIpHAsi Macca, MOJISIPHBIN
- CaMOCTOSITEJIBHO (dbopMynHpoBaThU | 00BEM, YIVIEPOAHBIA CKEJeT,

aKTyaJIM3MpOBaTh MPOOJIEMY, paccMaTpuBaTh ee
BCECTOPOHHE;

- }’CTaHaBJH/IBaTI) CYHICCTBGHHblf/'I HpI/I3HaK NN
OCHOBaHMS JUIA CpPaBHEHHUS, KIACCH(PHUKAIUH U
0000111eHNS;

- ONpENensTh LEIU JACATEIBHOCTH,
apaMeTphl U KPUTEPUH UX TOCTIKECHUS,
- BBIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHMS
BpaCCManI/IBaeMI)IX SIBJICHUAX

- BHOCUTb KOPPEKTHBBI B JESATECIBHOCTH, OLICHHBATH
COOTBETCTBHE DPE3YNIHTATOB LIENSIM, OLEHUBATh PHCKU
MOCJICACTBHI ACATCILHOCTH;

- pa3BHUBaTh KpPEaTHMBHOE MBIIUICHUE MpPU PEIICHUN
JKU3HEHHBIX TTpo0sieM

0) 0a3oBblIe HCCIEN0BATEIbCKHE IeiCTBHSL:

- BIaJIeTh HAaBBIKAMU Y4eOHO-MCCIEAOBATENBCKOM U

3aJlaBaTb

MPOEKTHOM JIeATEIbHOCTH, HaBBIKAMU
pazperieHusIIpooIeM;

- BBUBJITH NPUYUHHO-CICACTBCHHBIC CBA3U U
AKTYaJIN3UPOBATH 3aj1avy, BbIIBUT'ATh TUIIOTC3Y
eepereHus, HAXOJTATh APTyMEHTBI TUTSt
JIOKa3aTebCTBACBOMX  YTBEPXKICHHH,  3a1aBaTh
[apaMeTpbl UKPUTEPUU PELICHUS,

- AHaJIM3UpPOBATH IMMOJTYYCHHBIC B Xoae

pemIcHuA3aga4Y1 PE3YyIbTaThbl, KPUTHYCCKU OLICHUBATH
HUXITOCTOBCPHOCTL,IIPOTHO3NPOBATE HW3MCHCHHUC B
HOBBIX YCJIOBUSX;

- YMCTb TNCPCHOCUTH 3HAHWA B IIO3HABATCIIBHYIO U
MPaKTUYICCKYIO 06J'IaCTI/I)KI/13He)Ie${TeJ'IBHOCTI/I;

- YMCTb HHTCTPHUPOBATH 3HAHUA W3 PA3HBIX

(byHKIMOHATBHAS rpymmna,
pamKal, H30MEpHs, U30MEpBHI,
TOMOJIOTHYIECKUH pan,
TOMOJIOTH, YIIIEBOAOPO/IB,
KHCIIOPOA- M a30TCOACPIKALIHE
COCMHEHHs, OHOJIOTUYECKH
aKTUBHBIC BEIIIeCTBA
(yrieBoabl, KUpPBI, OCIKH),
MOHOMED, MoJINMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE
COCTMHEHHS,
KpUCTAJUIMYECKas  PeIIeTKa,
TUMBl XUMHYECKUX peaKluit
(OKUCTUTENBHO-
BOCCTaHOBHTEIILHBIE, 9K30- H
SHJIOTEPMHUUECKHE,  PEaKIHH
HOHHOTO OOMEHa), pacTBOD,

ANIEKTPOJIUTHI, HEAIEKTPOIIUTHI,
IEKTPOJIUTUYECKAS
JMCCOLUALIuS, OKHCIIUTEIb,
BOCCTaHOBHTEIIb, CKOPOCTb
XUMHYECKON peakuuy,
XUMHYECKOE paBHOBECHE),
TEOPUM M 3aKOHBI (TEOpHs
XHUMUYECKOTO CTPOEHHUS
OpraHnyeckux BemectB A.M.
Bbyrtneposa, Teopust
ANEKTPOJINTUIECKON
JMCCOLIMALINH,

!VkaspiBatoTcsmmaHOCTHBIEH
MetanpenmeTHsiepe3yapTaTbii3®I"OCCOO (Bnocne nHeripenakuunot12.08.2022)BotrnaronsHoidopme, hopmupyemMbieo01ieo
Opa3oBaTeIbHOMTUCIIATUTHHOM
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MPEAMETHBIX 00J1acTe;

- BBIIBUTATh HOBBIC HJICH, Tpeiylararb OpUTHHAIBHBIC
MOJIXOJTbI U PEIICHUS;

- CITOCOOHOCTD MX MCIOJIL30BAHMS B IT03HABATEILHOM
1 COITMAIbHOM MTPAKTHKE

nepuoanyeckuid  3akon J[.M.

Menneneena, 3aKOH
COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,

CUMBOJIMYCCKUM SI3BIK XHMHUH,
(haKTOJIOTHYECKHE CBEICHHS O
CBOMCTBAX, COCTaBe,
MojlydeHnd W 0e30macHOM
WCIIOJIb30BAaHUU  BaKHEHIIIHMX

HEOPraHUYECKUX u
OPraHMYECKUX  BEILECTB B
ObITY u IIPaKTUYECKON
JEATeIbHOCTH YEJI0BEKA;

- YMETb BBISIBIIATH
XapaKTepHblE  NPU3HAKU U
B3aUMOCBSI3b U3y4YEHHBIX
ITOHATUM, [IPUMEHATH

COOTBETCTBYIOLLIME  IOHSITHS
IIPU OIKCAaHUU CTPOCHUS U
CBONCTB

HEOPraHUYECKUX u
OpPraHWYecKuX BELIECTB U UX
IIPEBPALLCHUI; BBISBIIATD
B3aUMOCBSI3b XUMUYECKUX
3HaHMH C IOHATHAMM U
IIPEACTABICHUSAMA JIPYTUX
€CTECTBEHHOHAY4YHbBIX
IIPEIMETOB;

- YMETh HCII0JIb30BaTh
HAaUMEHOBAHMSI XUMHYECKUX
COEUHEHUI MEXIyHAPOIAHOTO
COI03a  TEOPETUYECKOM U
IIPUKJIaJHOM XUMUHU "
TPUBUAIILHBIE Ha3BaHUA
BO)KHEUIINX BEIIECTB (3TUJIEH,
alleTWICH, TJIMIEPHH, (EHO,
dbopmanbaerus, YKCyCHast
KHCJIOTA, TJIMLWH, YyrapHbII
ra3, yrJIeKUCJbId Ta3, aMMHaK,
raiieHas W3BeCTb, HerauieHas
U3BECTh, IUTHEBAsI COAa M
JPYIYX), COCTABISTH (HOPMYIIBI

HEOPraHNMYCCKHUX n
OPraHn4eCKux BCIIICCTB,
YPaBHCHUA XUMHUYCCKUX

peak1uii, OOBSACHATH UX CMBICIT,
MOJTBEPXKIATh  XapaKTepHbIE
XUMUYECKUE CBOICTBa
BEILECTB COOTBETCTBYIOILIMMHU
JKCIIEPUMEHTAaMU U 3alUCIAMHU

YpaBHEHUI XUMHYECKHUX
peaKLuii;
- yYMETb YCTaHABIIMBAaTh

MPUHAJICKKHOCTE ~ M3YYCHHBIX




HEOPraHUYECKUX u
OpPraHM4YecKuX  BeIIeCTB K
OIpelie]IeHHbIM ~ KJlaccaM U
rpynmnam

COEIMHEHUI, XapaKTepU30BaTh
UX COCTaB M BaKHEHIIHNe
CBOWCTBA; OIPENENATh BH/IBI

XUMHUYECKHX CBsI3CH
(KoBaJIeHTHAS, HOHHAs,
MeTaJUTHIecKasi,

BOJIOPO/IHAS ), TUTTBIKPUCTAILINY
€CKMX  pEIIeTOK  BEIIECTB;

KJIaccu(pUIMpPOBaTh
XUMHUYCCKUEC

peaxkuuu;

- copMHpOBaTH
IIPECTaBJICHUS: 0
XMMHMYECKOM  COCTaBJIIOLIEH
€CTECTBEHHOHAY4YHOH

KapTUHBI MUPA, POJTU XUMHUH B
MO3HAHUY SBJICHUHA TPUPOJIBI,
B (hOpMHPOBAHUY MBITIICHUS
U KyJIbTYpPBHl JIMYHOCTH, €€
(YHKITMOHATTBHON

IPaMOTHOCTH,  HEOOXOJAUMOM
JUIS PEIICHHs TPAKTHYSCKUX

3aj1a4 u 9KOJIOTUYECKH
00OCHOBAaHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBBIO U

MIPUPOAHOM Cpelie;

- YMETh NPOBOJAUTH PACYETHI
M0 XUMHYECKHM (popMynam H
YPaBHEHUSIMXUMUYECKUX
peakuuii ¢ MCHOJIb30BaHUEM

¢buznueckux BEJINYMH,
XapaKTePHU3YIOLINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBL:
MaccChl, o0BeMa
(HOpMaJIbHBIE YCIIOBUS) Fa30B,
KOJIMYECTBa BEIIECTBA;

HUCITIOJB30BaTbCUCTCMHBIC
XUMHNUYECKUE 3HaHUA JJIA

NIPUHATHS peneHuit B
KOHKPETHBIX>KU3HEHHBIX
CUTyallUsIX,  CBSI3aHHBIX  C
BEIlIECTBaMU u 1794
IIPUMEHEHHEM.
OK 02. B o0s1acTH IeHHOCTH HAYYHOT0 O3HAHHUS: - yMeTb IUIAHWPOBATHL W
Hcnonb3oBath - c(hopMHUPOBAHHOCTH MHPOBO33pPEHMUS, | BBIIOIHATH XVUMUYECKUH
COBPEMEHHBIE COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | OKCIIEPUMEHT  (IIPEBpaILeHHs
CpPENCTBa TOMWCKA, | Pa3BUTUS HAyKH M OOIIECTBEHHOM IIPAKTHKH, | OPraHMYECKMX BELIECTB MPH
aHaIm3a W | OCHOBAHHOIO Ha JMAJIOTe KYIIBTYD, HarpeBaHuH, HOJTy4EHHE
MHTEpIIpETAINH CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MECTAa B | OTWJIEHA U U3y4EHUE €ro
NOJIUKYJIIbTYPHOM MHPE; CBOJCTB, KayeCTBEHHBIE




uHpopManuu U
MH(POPMAIIMOHHBI
€ TeXHOJIOTUU ISt
BBITIOJTHCHUS
3ama4
npodeccnoHabH
Ol JIeATEbHOCTH.

- COBEpILEHCTBOBAaHME S3bIKOBOM M YHMTATEIbCKOM
KyJbTYphl KaK CpE/CTBa B3aUMOAEHCTBUS MEXIY
JIIOJIbMU U TTO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAay4yHOH JeATeIbHOCTH,
TOTOBHOCTh OCYIIECTBIIATh MIPOEKTHYIO u
HCCIIEIOBATENbCKYIO JICSITEIbHOCTh MHIUBUAYaIbHOU
B TPYIIC;

OBiageHne YHUBEPCAJIbHBIMHM Y4eOHBIMU
N03HABATeJIbHbIMU JeiiCTBUAMU:

B) padora ¢ uHdopmanuei:

- BJIaJA€Th HABBIKaMU  IIOJIYYCHUSA I/IH(l)OpMaHI/II/I
N3UCTOYHUKOB Ppa3HbIX THIIOB,
CaMOCTOATCIbHOOCYHICCTBIIATD IIOMUCK, aHaJIns,

CHCTEMATH3AlMI0 WUHTEPIPETAlHi0  MH(OpMAIU
Ppa3sInYHbIX BU0B )51
(dhop™m mpeacTaBIeHUs;
- CO37IaBaTh  TEKCTHI

B paymMUHBIX QopMarax C

yIeTOMHA3HAYCHUSI ~ WHpOpPMAIMA W IENICBOM
ayJIMTOPUH,BBHIOMPAsT ONTUMAIIBHYIO dbopmy
TMIPE/ICTABJICHUS MBU3YyaTU3alliH;

- OLICHUBaTh JOCTOBEPHOCTb, JITUTUMHOCTD

uHpoOpMaIK, €€  COOTBETCTBUE
MOpaIbHO-ITUUYECKUM HOpPMaM;

IIpaBOBBIM n

- WCIOJNB30BaTh CPEICTBA HMH(OPMAIMOHHBIX |
KOMMYHHKAIIHOHHBIX ~ TEXHOJOTUH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHKaTHBHBIXH
OpPraHM3allMOHHBIX ~ 33aJad ¢ COOJIoJEeHHEM
TpeOoBaHMI SPrOHOMHKH, TEXHUKHU
0€30MacHOCTH,TUTUEHBI,PECYPCOCOEpEKEHHUS,
IPaBOBBIX u
TMYECKHMX  HOPM, HOPM  HH(OPMALMOHHOM
0€30ITacCHOCTH;

- BIAJETh HABbIKAMU pACIO3HABAHMUS W  3alLUTHI
uHpopMalMy,  MHPOPMAILMOHHONW  0E30IMacHOCTH
JMYHOCTH

peakM ~ Ha  albJETHJIBI,
KpaxMaJl, YKCYCHYIO KHCJIOTY;
JeHaTypaiys  OCJIKOB  TpHU
HarpeBaHHH, IIBETHBIC PEAKIIUU
OCJIKOB; TIPOBOJHMTH PEAKIHH
HMOHHOTO OOMEHa, OTIPEICTIATh
Cpeay BOIHBIX PacTBOPOB,
KaueCTBCHHBIC PEaKIMU Ha
cynbdar-, KapOoHar- u
XJIOPU/I-aHHOHBI, Ha KaTHOH
AMMOHWST; peIIaTh

OKCIIEpUMEHTAIBHBIE  3a]lauMl
nmo temam "Merawiel" U
"Hemetaiuibl'") B COOTBETCTBUU
C NpaBHIaAMHU TEXHUKHU
0e3011acHOCTH TIPH OOpaIeHUN
C BEIIECTBAMH M JJAOOPATOPHBIM
000pyIOBaHUEM; TPEICTABIISATH

PE3YyIbTAaThL XUMHUYECKOI'O
JKCriepuMeHTa B Qopme
3aIUcU YpaBHEHUH

COOTBETCTBYIOLUX PEAKLUN U
(dbopMynHpoBaTh BBIBOABI Ha
OCHOBE 3THX PE3YJIbTaTOB;

- yMeTh AHATM3UPOBATH
XAMHYECKYI)  HMH(OpPMAIIUIO,
NOMy4aeMyr0 W3  PasHbIX
HCTOYHUKOB (cpencts
MaccoBoil HMH(MOpMAIIUK, CETh
Wutepuer u npyrue);

- BJIaJIETh OCHOBHBIMU
METOJIJaMU HAayYHOTO TO3HAHUS
BEIIECTB U XUMHYECKUX
SIBIICHUIA (nabmronenue,
U3MEpEHue, HKCIIEPUMEHT,
MO/ICJIMPOBAHHE);

- yMETh TMPOBOAWUTH paCUETHI
M0 XUMHUYECKHM (opMysiaM U
YpaBHCHHSM XUMHYECKHX
peakuuii C HCIOJIb30BAaHUEM
(bU3UIECKUX BEJINYMH,
XapaKTepU3YIOIINX BEIECTBA C
KOJINYECTBEHHON CTOPOHBIL:
Macchl, 00beMa (HOpMaJbHbIE
YCJIOBHSI) Ta30B, KOJWYECTBA

BELIECTBA; HCIIOJTh30BaTh
CHUCTEMHBIC XUMUYECKUE
3HAHUS JUTSt TIPUHSITUS
pemeHnii B KOHKPETHBIX
JKU3HEHHBIX CUTYAlIUsX,
CBSI3aHHBIX C BEIIECTBAMU U MX
MIPUMEHEHUEM

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

DddexTrBHO CaMOOIIPEAEIIEHHUIO; BBITIOJTHSITh XUMUYECKUI




B3aUMOJICIICTBOBA | - OBJIAJICHHE HaBBIKAMH y4eOHO- | DKCTIEPUMEHT  (TIpEeBpaLCHUs
Th W PabOTAaTh B | UCCIIENOBATEIBCKOIIIPOEKTHOM M COLMAIBHOM | OPraHUYECKHX BEIECTB TIPU
KOJUIEKTHBE U | JAEATEeIIbHOCTH, HarpeBaHuH, MOJTyYEHHE
KOMAaHJIE. Osiagenne YHUBEPCAJIBHBIMH | OTHJIICHA MW  HU3Yy4YCHHE €IO0
KOMMyHHKaTHBHbIMHHeﬁCTBHﬂMH: CBOﬁCTB, KadyeCTBECHHBIE
0) coOBMeCTHAsA AesSITeIbHOCTD: peaxiuu Ha aJTbICTUIbI,
- [OHMMATh W HCIONB30BaTh MPECHMYLIECTBA | kpaxmal, YKCYCHYIO KHCIOTY;
KOMAaHIHOM ¥ WHAWBUAYAILHON PaOOThL; JCHATYpalHst  OCIKOB  IIPH
- TPUHMMATh LT COBMECTHOH — ISATENBHOCTH, | yarpeBaHUM, LIBETHBIE PEAKLIMH
OpraHM30BBIBATE M KOOPJMHUPOBATH JICHCTBHA IO | GengoB; MPOBOAMTH PEAKLIHH
b
€eJOCTHKEHHUIO: COCTAaBJIAITh MIaH | yoxHOro 06MeHa, ONpEIENITh
o o o b
JICHCTBUH, PACTIPEIENATE PO € yHETOM MHEHMH | cheniy  pongupIX  pacTBOPOB
o b
YYaCTHUKOBOOCYKIaTh  PE3YJIbTAThl  COBMECTHOM | 1nyecTReHHEIC peakiuM  Ha
paGorer, . Ccy/bgar-, KapOOHAT- ¥ XJIOPHI-
- KOOPIWIHMPOBAaTb M BBINOMHATH  PAOOTY B | ayponir Ha KaTHOH aMMOHHSL
BUSIX BHOT BU
yeno PeajIbHOroO, vayaJILHoro = pemarb 3KCICPHUMCHTAJIbHBIC
KOMOMHHPOBAHHOT OB3aUMOICUCTBUS; " "
3agauu no TemaM "'Metaiuisl" 1
- OCYWIECTBISITH ~ TIO3UTMBHOE  CTPATETHMYECKOE | "
Hemeramisl") B cooTBeTCTBIM
MOBE/ICHUE B PA3IMYHBIX CUTYallUsX, TIPOSIBIISITH
c MIpaBUJIAMHU TEXHUKH
TBOPYECTBO ¥ BOOOPAXKEHUE, ObITH MHUIIMATUBHBIM
0€30IaCHOCTH TPH OOpaIleHUN
OgiiaieHne YHUBEPCAJIbHBIMH PeryJisiTHBHbIMU
o C BEILIECTBAMH U JIJaOOPaTOPHBIM
NeficTBUSIMU: 5
. 000pyI0BaHMEM; TPE/ICTABITH
r) NpUHATHE ce0sl U APYTrUX JI0ei: Py » HPeA
. | Pe3yJbTaThl XUMHYECKOTO
- IPUHUMAaTh MOTHBBI U apryMEHTbl APYTUX JOACH
IIPY AHAJIN3E PE3YIBTATOB JIESTEIBHOCTH; KCIICPUMCHTA B (bopme sammcu
- NPU3HABATH CBOE MPABO M MPABO APYTHX JojeH Ha | ) PABHCHII COOTBCTCTBYIOMMX
ONIHOKEL peakiuii u  (HOpMyITUPOBATH
- pa3BHBaTh CIIOCOOHOCTH MOHMMATh MHp ¢ mo3uruy | BPIBOABL  Ha — OCHOBE  5THX
JPYTOTO YENOBEKa; PE3yJIbTATOB
OK 07. B o0s1acTH 3K0/10r14€CKOro BOCIIMTAHMA: - copmMupoBaTh
CopeiicTBOBaTh - c(hOpMHPOBAHHOCTh HKOJOTMYECKON KYIBTYPHI, | IPEACTaBICHUS: 0
COXpaHEHUIO MOHMMAHUE BIMSHHUS COLMAIbHO-3KOHOMUYECKMX | XUMUYECKOM  COCTaBJIAIOLICH
OKpYy>Karolen MIPOIIECCOB HA COCTOSIHUE TMPUPOJHONW M COLMATIBHOM | €CTECTBEHHOHAYYHOMN
cpensl, Cpelpl, OCO3HaHWE  TIJ00ATbHOIO  XapakTepa | KapTHHBI MUPA, POJIU XUMUU B
pecypcoc6epe)1<eH 9KOJIOTHYCCKUX HpO6J'IeM; MO3HAHUU SIBJICHUU mpupoanl,
UI0, [OPUMEHATH | - IUIAHMPOBAHHE WU  OCYIICCTBICHHC JNCUCTBHI B | B (DOPMHUPOBAHUM MBINIJICHUS
3HAHUS 06 | OKpyXKarolllel cpeie Ha OCHOBE 3HAaHUS IIeJel | U KYJbTYpPbl JIMYHOCTH, €€
W3MCHEHUH YCTOWYMBOTO PA3BHUTHSl YEIIOBEUCCTBA; AKTUBHOE | (PYHKIMOHAJIBLHON
KJIMMaTa, HEIPUATHE JEUCTBUH, MIPUHOCALLUX BpeJl | TPaMOTHOCTH, ~ HEOOXOIUMOI
IIPUHLIHTIBI OKPYKaroLIeH Cpene; JUISL  PEIICHUs] MPaAKTUIECKUX
6epeKINBOTO - yMEHHE 3a/1a41 IKOJIOTUYECKHU
IPOM3BOJICTEA MIPOTHO3UPOBATEHEOIATONPUATHBICIKOJIOTMISCKUETIO | 0OOCHOBAaHHOTO OTHOIIEHHUSI K
9
>bdexTHBHO CJIEACTBUSA MIPEANPUHIMAEMBIX | CBOEMY 3JI0pPOBBIO u
eliCTBOBATD g | ACHCTBHH, IPEIOTBPAILATH HX; _ | mpupozHoi gpe)le;
upe3BBIANHBIX - pacIllUpeHre OMbITa JEATEIbHOCTH AKOJIOTMYECKON | - YMETh COOJ0IaTh IIpaBHIIA
CHTYAITHSX. HaIpaBJIEHHOCTH; AKOJIOTMYECKU

- OBJIAICHUC HaBBIKAMU y‘IC6HO—HCCHCﬂOBaTCJIBCKOI>'I,
HpOCKTHOf/'I U COLUAJIbHOM JACATCIIbHOCTHU,

LIETIECO00PA3HOTr0  MOBECHHUS
B ObITy W TPYHIOBOM
JEATEeNbHOCTH B LEJISIX
COXpPaHEHHs CBOETO 3/10POBbs U
OKpYXKaroIen IIPUPOIHOU
CpeIbl, YYUTHIBATH ONACHOCTh
BO3ZICHCTBUS ~ HA  JKMBBIE
OpraHU3MBbl OIpe/IeNIeHHBIX




BEIICCTB, IIOHMMAas  CMBICI
OKa3aTelIs MpEACITLHON
JOMTYCTUMOMW KOHIIGHTpAIu!

MK 2.1 - yMEHHE 00ecreurBaTh YIpaBIeHUE JIBI)KEHUEM; - copmupoBaTh
ObecneunBaTh - IOHMMAaHHUE U aHaJIMU3 PabOThI XKENE3HOMOPOKHOIO | IPEACTABICHHUS: O CBOMCTBAX
BBITIOJTHEHUE TpaHCIOPTa METaJUIOB, ~ CIUIaBaX, BHUIAX
yCIIOBUI 1o KOppO3uH, obisactu
OpraHH3aLuH NpUMEHEHHS

JABUKCHU A HEMCTANINYCCKUX n
TpaHCIIOpTAa. KOMIIO3UIIMOHHBIX
MaTepuaoB, BUJIaX "
CBOMCTBAX TOILINBA,
CMAa304YHbIX u 3allIUTHBIX
MarepHuaiax, CBOMCTBaxX
HCOPraHNn4CCKUX u
OpPraHMYEeCKUX  COCAMHEHHH,
MapKUpOBKE W  IEPEBO3KE
IPY30B I10 )KEJIE3HOH JI0pOTe.

B pesynbpTare ocBOEHHs MporpaMMbl y4eOHOTO MpEAMETa pean3yeTcs MporpaMmma BOCIUTAHHSA,
HanpaBJiIeHHas Ha (POPMUPOBAHHE CICAYIOMINX JIMIHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposBAsioUIMil aKkTUBHYIO TPaXKJIAHCKYIO MO3ULIMI0, JEMOHCTPUPYIOIIMHA PUBEPKEHHOCTD
IIPUHLIMIIAM 4YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKM AKTUBHBIA M Y4YacTBYIOIIMHA B
CTYJEHUYECKOM M TEPPUTOPUATIBLHOM CaMOYIPABJIECHUH, B TOM YHUCIIE Ha YCJIOBUSAX J100pOBOJIBYECTBA,
IPOAYKTUBHO B3aUMOJICHCTBYIOINI M YUaCTBYIOLIUH B €ATEIbHOCTH OOIIECTBEHHBIX OPTaHU3aLMi.

JIP 4 IlposiBAsIOIIMKA U IEMOHCTPUPYIOIIUNA YBaXKEHHUE K JIIOJAM TPyAd, OCO3HAKOUIUN LEHHOCTh
cobctBeHHoro Tpyna. Crpemsmmuiics K (QOPMHUPOBAHHUIO B CETEBOM Cpele JUYHOCTHO U
npoeccnoHaNTbHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO CIEAAN.

JIP 16 IlpuoGpereHne 0OYy4aIOMIMMHUCS COIMATBHO 3HAYMMBIX 3HAHUW O TpaBUIaX BEICHUS
HKOJIOTMUECKOTO 00pa3a >KM3HU O HOpMax U TPAAULUAX TPYAOBOU JEATEIBHOCTH YelIOBEeKa O HOpMax U
TPAJUIINSX TIOBEJICHUS YeI0BEKa B MHOTOHAITMOHATLHOM, MHOTOKYJILTYPHOM OOIIIECTRBE.

JIP 23 TlonyuyeHue 00y4aromuMHCs BO3MOKHOCTH CAMOPACKPBITHS M CaMOpeaTn3alus JMUHOCTH.

JIP 30 OcymecTBasomuUi MOUCK M HCHOJIb30BaHUE HWHPOpMALMU, HEOOXOJUMOU s
3¢ (GEKTUBHOTO BBIMTOJHEHUS PA3IUYHBIX 33124, TPOPECCHOHATBLHOIO M IMYHOCTHOT'O PAa3BUTHS.




2 CTPYKTYPA M COJIEP)KAHUE YYEBHOI JUCHMUILIMHBI (IPEJMETA)

2.1 O0beM n BUABI YueOHOI padoThl

Buna yueOHoii padoThl

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM NMPOrpaMMbl Y4eOHOM TUCIHHIIHHBI

72
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIIE:
JICKIIUU, YPOKHU 34
MPAaKTUYECKUE 3aHATHUS 28
J1ab0paTOPHBIE 3aHIATHS 10
IIpodeccnonaibHO-0PHMEHTHPOBAHHOE COEeP:KAHUE
B T.4..
TEOpEeTHYECKoe 00yueHue 34
MIPAKTUICCKHUC 3aHITHSI 28
nabopaTopHbIE 3aHATHS 10
KOHTPOJIbHbIE PA0OTHI 2
B coomeemcmeuu ¢ yueOHbiM naanom no umozam 1 cemecmpa ammecmayus
npoeoouUmcst 6 hopme KOHMPOJLHOU Pabdomul.
[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 y4yeOHOro MaTepuasa, IpakKTU4YecKue v JJadopaTopHbie 3aHATHS, Ob0bem | (OK)IIK u
caMocCTosiTe]IbHAs padoTa 00y4aromuXxcs YacoB | JHYHOCTHBIE
pe3yabTaThl
(JIP)
Pa3nea 1.TeopeTnyeckue 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. MenneneeBa. CTpoeHue aroMma JIP 16,23,30
[Tepuoanueckuit Conep:xanue yueOHOro MaTepuaJia
3aKOH U CoBpemeHHasMoebCTpOeHUAATOMa.  CHMBOJIIMUECKUMA3BIKXUMUAY.  XUMUYECKUMIIEMEHT. OneKTpoHHas
IIEPUOIAYECKAs KoH¢urypauusa aroma. KnaccuukauusaxuMUuecKux3JIeMeHTOB(s-, p-, d-31eMeHThl). BajeHTHbIE 3IEKTPOHBI.
CHUCTEMAa XMMHYECKHUX | BajeHTHOCTb. JIEKTPOHHAAIPHUPOAAXUMHUECKOUCBA3H. NEKTPOOTPULIATENBHOCT. BHIBI  XMMUYECKONCBSI3H
anemenToB J[.U. (kxoBasIeHTHasI, HOHHAS, METALTHYECKAst, BOJIOPOIHAS) UCIIOCOOBIEEO0pa30BAHMSI. 2
Meneneena Ilepnoanyeckas cucrema xumudeckux sneMenToB .M. MenneneeBa. dusnuecknii cmbica Ilepronnueckoro 3akoHa
J.W. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMMYECKUX JIEMEHTOB, OOpa3yeMbIX MMHU IMPOCTBIX U
CIIOKHBIX BEILECTB B COOTBETCTBUM C TIOJNIOKEHHEM XHMMHMYECKOro aiemeHra B Ilepuommueckoii cucreme.
MpupoBo33peHueckoe U HayyHoe 3HaueHue Ilepuommueckoro 3axona JI.M. Menneneesa. Ilpornossr JI.H.
MenneneeBa. OTKpbITHE HOBBIX XUMHYECKHUX 3JIEMEHTOB
1.1. 2TIpakTnyeckoe 3anaTue Nel PemieHune NpakTUKO-OpPMEHTHPOBAHHBIX DPACUETHBIX 33Jad MO TEME: OK 01 OK 02
"OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI U PACUETHI 10 YPABHEHUSAM XUMUYECKHUX peakuui” K 2.1
IIpo¢gunbHbie 1 NpodeccHOHAIBLHO 3HAYUMBbIE JIEMEHTBI COJepP:KaHMA: XMMUUECKHE SBJICHUS B OCHOBE 2 JIP.
TEXHOJIOTUYECKHUX ONEepaluii Ha MPEANPUATUAX KEJIe3HOAOPOKHOTO TpaHCIOpTa (HaIlIaBKa MPU PEMOHTHBIX 5 4.16.23.30
paboTax, HaHECEHHUE JJAKOKPACOYHBIX MOKPBITUH). T
1.1.3IIpakTuyeckoe 3ansitue Ne2 PemieHue NpaKTHUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3343y MO TEME:
Ilepnoauueckas cucrema xumuyeckux anemenToB .M. Menneneesa. CtpoeHue atoma OK 01 OK 02
IMpoduibHbIe 1 NPOGeCcCHOHATBHO 3HAYMMbIE 3JIEMEHThI cofaepxanusi. OCHOBHbIE XUMUUYECKHE 3aKOHBI, ) IIK 2.1
TEOPHH M YYEHHsI CIIOCOOCTBYIOT OoJiee OJTHOMY M OCO3HAaHHOMY MOHUMAHUIO XUMUYECKUX MPOLECCOB IS JIP
(hopMHUPOBaHKS HAYYHOTO MHUPOBO33PECHHS;KAK OCHOBBI ISl KOJTMYECTBEHHBIX PACUYETOB M PEIICHUS MHOTHE 2,4,16,23,30

PACUYCTHBIC 3aa4U MPAKTUYCCKOI0 U TCXHOJIOT'MYCCKOI'0 3HAUCHU .




1 2 3 4
1.1.4I1IpaxkTHyeckoe 3ansaTHe Ne3PenieHne SKCIEpUMEHTAIIBHBIX 3a/1a4 110 TeMe: TUIIbl XUMHUUECKHUX CBSI3EH.
Tumbl KPUCTAUIUYECKUX PEIIETOK OK 01 OK 02
IMpopuiabHbie M NpodeccHOHAIBLHO 3HAYMMbIE JJIEMEHThI coAep:KaHus.Bemectsa ¢ aToMHOM U 2 JIP
METAUINYECKON KPUCTAUIMYECKUMHU PEIIETKaMM KaK KOMIIOHEHTHI MOJYIPOBOJHUKOBBIX MAaTE€pUAJIOB, 2,4,16,23.30
(OTO27IEMEHTOB, AMOA0B, UHTETPAILHBIX U JIEKTPUIECKUX CXEM.
Pa3znes 2. XumMuvecKkue peakuuu 10
Tema 2.1  Tunsr | 2.1.1 Knaccudukanus 1 TUIIBI XUMUYECKUX PEAKIMI HEOPraHUYECKUX COCIMHEHHIMA OK 01 OK 02
XUMUYECKUX PEAKLUN IIK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJa
KnaccnpukanusuTunbIXuMH4eCKUXPEaKIIUiCy4acCTHEMHEOPTraHUY€CKIXBEIIIECTB.
CocraBiieHneypaBHEHUHPEAKIIUICOSTMHEHHSI, PA3JIOKEHHSI, 3aMEelIeHHs, 0OOMEeHa, BT.4. PEAKIUHTrOpeHus,
OKHUCJICHUSI-BOCCTAHOBJICHUSI. 2
YpaBHEHUSIOKUCIIEHUS-BOCCTAaHOBIEHHS. CTeneHbOoKUCIeHNs. OKUCIUTENbUBOCCTaHOBUTENB. COCTaBICHUEN
ypaBHHUBAaHHUE OKHCIHUTEIHHO-BOCCTAHOBUTEIbHBIXPEAKIIMUMETOIOMIIIEKTPOHHOTO0aNanca. OKHUCIUTENbHO-
BOCCTaHOBUTEJIbHBIEPEAKIIMUBIIPUPOIE, TPOU3BOACTBEHHBIXIIPOIECCAXMIKU3HEAECATENbHOCTHOPTAHU3MOB.
2.1.2 IIpaktnyeckoe 3aHsaTHe Ned4 PemieHue >KCIEpUMEHTANbHBIX 3afady Mo TeMe: "OKHCIUTEIbHO-
BOCCTaHOBUTEbHBIE peakiuu" OK 01 OK 02
IIpodpniabHble W nNpodecCHOHAIBHO 3HAYHUMBbIC 3JIEMEHTBI COJEePKAHMA.3HAUCHHE OKHUCIHUTEIIbHO- 5 K 2.1
BOCCTAaHOBUTEJBHBIX PEAKIUI B MPUPOJIE U HA MPEANPUATUAX KEJIE3HOAOPOKHOM oTpaciu. OKUCIUTENBHO — 1P 4.16 '23 30
BOCCTAaHOBUTEJIbHBIE TMPOILIECCHI KaK OCHOBAa TMPOIECCOB KOPPO3HHM METAJUIOB, pPabOThl XUMHUYECKUX T
VMCTOYHUKOB TOKA U aKKyMYJISITOPOB U T.JI.
Tema 2.2 2.2.1PacTBOpeHmE KaKk GU3UKO-XUMHIECKUI TIPOIIeCC. OK 01 OK 04
DJIEKTPOJIUTHYECKASA IIK 2.1
JUCCOIHALINSA U JIP 4,16,23,30
HOHHBII 00MeH Coaeprxanue yueOHOIro MaTepuasa
TeopusipnexkrponuTnueckonucconuani. MoHel. DIeKTpOIUThI, HEAIEKTPOIUTHL. PeakinnioHHOro oOMeHa.
CocraBrieHnepeak Mt MOHHOT000MEHATyTeMCOCTaBIEHUUXITOTHBIXUCOKPAIIEHHBIX NOHHBIX YpaBHEHUH.
KucnoTHO-0CHOBHBIEpEAKIINK. 3aTAHUSHACOCTABICHUEHOHHBIXPEAKIUH. 2
[IpakTHueckoe HUCHOIB30BaHUE pPEaKIMi MOHHOrO OOMEHa W THIPOJN3a B TEXHOJOTMYECKHX Ipolieccax
KEJIE3HOAOPOXKHOTO TpaHcnopra. [loHATHS: TranbBaHOCTETHs, TaJbBAHOIUIACTUKA, WX MPAKTUYECKOE
3HAYEHHE B JKEJIEC3HOJOPOKHOM XO3MCTBE.
2.2.2J1ab6opaTtopHoe 3ansaTue (padora) Nel"lcciemoBanue cBOMCTB 3iekTponutoB. Omnpenenenne pH 2 OK 01 OK 04
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cpelbl pacTBOPOB. Teopust JIEKTPOIUTHUECKON AUCCOLAIM" IIK 2.1
IIpo¢guabHbie U NPodecCHOHAIBLHO 3HAYHUMBbIE 3JIEMEHTHI COJepP:KAHMSA. AKKYMYJIATOPbI: IPUHLMII HUX JIP 4,16,23,30
pabotsl, ux npumenenue B CLIb.
2.2.3J1a6opaTopHoe 3ansitue (padora)Ne2 "Peakiiuu nonHoro oomena. [ 'muponus coneir” OK 01 OK 04
IIpopunbubie u  npodeccMOHAJIBHO  3HAYHMMbIe  3JJIeMeHTbI  cojaep:xkanus.llpumenenue Ha > K 2.1
KEJIE3HOJOPOKHOM TPAHCIIOPTE PEaKIMU HOHHOTO OOMEHa AJIs YMATYEeHUs BOJIbI (CHM)KEHUE KOHLEHTpaLUU TP 4.16 '23 30
nonos Ca®* u Mg?").I'uaponus Ha NpeAnpUATHAX KeJIe3HOI0POKHOT0 TPAHCIIOPTA. S

Pasjen 3. CTpoeHue BenecTBa U CBOCTBA HEOPraHNYECKHUX BelIeCTB 14

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

Knaccudukanus, IIK 2.1

HOMEHKJIaTypa n JIP 4,16,23,30

CTpOEHHE Coaepixanue yueOHOIro MaTepuasa

HEOPraHUYECKUX [Ipenmerneoprannueckoiixumuu. KiaccupukanusaeopraHnueckuxpeniecTB. [I[pocThienciioKHbIE BEIeCcTBa.

BELIECTB OCHOBHBIEKJIACCHICTIOKHBIXBEIIECTB  (OKCHUIBI,  THAPOKCHU[IBI,  KHCIOTBL,  coiu).  B3aumocBs3b
HEOPraHMYECKUXBELIECTB.  ArperaTHblecOoCTOsHUsABeIecTBa.  KpucrtammnyeckruenamopgHbleBeIeCcTBa. ’
TunbIkpUCTAIUIMYECKUXPELIETOK  (aTOMHAs, MOJIEKYJIsipHas, HWOHHAs, MeTaljiuecKkas). 3aBUCHUMOCTb
(bU3MYEeCKUXCBONCTBBEIECTBAOTTUIIAKPUCTATIINIECKOMPEIIETKY. 3aBUCUMOCTbXUMHYECKON
aKTUBHOCTHBEILECTBOTBUAAXUMUYECKONCBA3UMTUIIAKPUCTAININYECKOUPEIIETKH. [TprunHe!

MHOT000pa3usIBEILECTB

3.1.2IIpakTnueckoe 3aHaTHe NeSPemieHue sSKCIIEpUMEHTANBHBIX 3a7ad Mo Teme: YucThle BellecTBa U OK 01 OK 02
cMmecu. J{McrepcHbIe CUCTEMBI. ) K 2.1
IIpo¢guabHbie 1 NpodeccHOHAIBLHO 3HAYUMBbIE 3JIeMeHThI coJep:kaHuA.CTEeKIIOMIaCTUK KaK OCHOBA IS 1P 4.16 '23 30
nzroroyieHus aeranei CLb. T

Tema 3.2 ®wusuko- | 3.2.1 Meramisl. [Tonoxenune B [ICXD .M. MenneneeBa, ocobeHHOoCcTH cTpoeHus. Kopposusi MeTasios. OK 01 OK 02

XMMHUUYECKHE CBOMCTBA | METObI 3alIMThl KOHCTPYKLMI IIOJBUXKHOTO COCTaBa IIK 2.1

HEOPraHUYECKUX JIP 4,16,23,30

BEILECTB Coaep:xanue yueOHOro MaTepuasa
Meraisl. O6muedr3nIecKuenX MMIYEeCKHECBONCTBAMETAIIJIOB. CrniocoObInony4eHus. 3HavyeHne >
METaJIJIOBUHEMETAJUIOBBIIPUPOAEHKU3HEIEATENBHOCTUYEI0BEKAHOPTaHU3MOB. Koppo3zusmerannos:

BUJIBIKOPPO3HH, CIOCOOBI3aTUTHIMETAIITIOBOTKOPPO3UHU

3.2.2 IlpakTyeckoe 3ansaTHe Ne6 PernieHne skcriepuMEHTAIBHBIX 3a1a4 110 Teme: "MeTas!” OK 01 OK 02
IMpopuiabHbie 1 MPOodecCHOHAIBLHO 3HAYMMBIE JIeMEHThI COlepKaHuA.J[Jis1 TUHUI CBSA3U M YCTPOMCTB 2 IIK 2.1
CUTHAJIM3aLUH, HeHTpain3anuu 1 6;10kupoBKH (CIIB) HeoOX01MMBbI CcTaneamoMUHEBBIE MTPOBOIA. MeaHbIH U JIP 4,16,23,30
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JATYHHBIM IPOKAaT MCHOJb3YETCS IPHU U3rOTOBIEHUM U peMoHTe aeraneil CLIb, pa3znuuHoil ammaparypbl
YKEJIE3HOJOPOKHON ABTOMATUKH U CBSI3H.
3.2.3. Hemeramiel. [Tonoxenne B IICXD /.. MenneneeBa, 0COOEHHOCTH CTPOCHUS OK 01 OK 02
K 2.1
JIP 4,16,23,30
Conep:kanue y4eOHOIro MaTepuasa
Hemeramner.  OOummedu3nuecKuenXMMHYECKUECBONCTBAHEMETAIUIOB. | MTHYHBIECBOMCTBaHEMETAIIOB [V - 2
VlIrpynn. KnaccudukanusnHoMeHKIaTypacoeIMHeHHHEMEeTAIUTOB. [I[pruMeHeHrne BaXKHEHIIINX HEMETAJIJIOB
U UX COEJIMHEHUH B 7KEJIE3HOA0POKHOM X03s1iicTBe KpyroBopoThIOMOreHHBIX 3J1EMEHTOBBIPUPOIE
3.2.4 IIpakTnueckoe 3aHsiTue Ne7 Pemenre skciepuMEeHTAIbHBIX 3aa4 110 Teme: "Hemeramsr"
IIpodgunbHbie U npodeccHOHAIBLHO 3HAYMMBbIE JIEeMEHTbI coJeps:kaHus.JIHepTHbIE ra3bl UCIONB3YIOT B
CUCTeMax CHTHAJIHM3AIUH, LEHTPATU3alud U OJOKUPOBKH ISl 3alIOJHEHMSI SJIEKTPOBAKYYMHBIX MPUOOPOB. OK 01 OK 02
CeneH — OCHOBA JUIsl M3TOTOBJICHUS BBIIPAMUTECH U (OTOIIeMEHTOB. KpeMHUI — 3JIEMEHT MHTETPaIbHBIX 2 IIK 2.1
MUKpPOCXEM CHCTEM YIIpaBJIeHUs ABM)KEHHEM moe3oB. KapOua KpeMHHUS Kak KOMIIOHEHT BapUCTOpPOB, JIP 4,16,23,30
IIPUMEHSIEMBIX B YCTPOMCTBAX AaBTOMATHYECKOI'O PEryJUPOBAaHUS CTPEJIOK IKEJIE3HOJOPOKHBIX IyTEH W
Tepee310B.
Tema 3.3 | 3.3.1'eneTnyeckas CBsI3b HEOPTaHUUECKUX COSTUHEHUIN OK 01 OK 02
Wnentudukanus Hrorosasi konTpobHast padora Nel IIK 2.1
HEOPTraHUYECKUX JIP 4,16,23,30
COCIMHEHUI Coaep:xanue yueOHOro MaTepuasa
XUMUYECKNECBOMCTBAOCHOBHBIXKIACCOBHEOPIaHUYECKUXBEIIECTB  (OKCHIOB,  THUAPOKCUIOB,  KHUCIOT,
coyeruap. ). 3aKOHOMEPHOCTUBU3MEHEHUHUCBOMCTBIIPOCTHIXBEIIECTB, BOJIOPOJIHBIXCOETUHEHUH, 2
BBICIIIMXOKCHIOBUTHIPOKCH/IOB. N nentudukanussHeopraHnyeCKuXBEIIeCTBCUCIIONb30BAHNEMUX PUBHUKO-
XMMHUYECKUXCBOMCTB,XapaKTePHbIXKauECTBEHHBIXPEAKIIMM
Hmoz I cemecmpa: MakcumanbHas yueOHast Harpy3ka (BCero) 32
Obs3arenbHas ayauTopHas yueOHast Harpy3ka (Bcero) 32
MPAKTUYCCKUEC 3aHATHS 14
nabopaTopHble 3aHATHS (PabOThI) 4
KOHTpOJIbHAsI paboTa 2
Pa3nen 4. CTpoeHue U CBOICTBA OPraHMYeCKUX CoeHHeHUIt 32
Tema 4.1 | 4.1.1TTonsTHE 006 OpraHNYECKHUX BEIIECTBAX, MX MPUMEHEHHUE Ha JKEJIe3HOM Jopore. OK 01 OK 02
Knaccudukanms, [IK 2.1
CTPOCHHUE u JIP 4,16,23,30
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HOMEHKJIAaTypa Coaeprxanue yueOHOro MaTepuasa
OpraHUYEeCKUX [osiBeHnenpa3BUTHEOPraHNUECKOMXUMUNKAKHAYKH. [IpenmeropraHn4ecCKONXUMUH.
BELIECTB MecTon3zHauyeHMeOpraHn4eCKONX UMUMBCUCTEMEECTECTBEHHBIXHAYK. XUMUYECKOE CTPOCHHME KakK IOPSAIO0K
COCIMHEHHUSI aTOMOB MOJIEKYJIE COTJIACHO MX BaJ€HTHOCTH. l[IprMeHeHHe OpraHMyYecKuX BELIEeCTB Ha
YKEJIE3HOM 10pore
4.1.2Teopus A.M. byrneposa. Knaccudukarmsi opraHM4ecKiX BEIIECTB. OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJa
[TonokeHnATeOpUUXUMUYECKOTOCTPOCHUIOpraHndYecKkuxcoeanHeHniA.M. bytnepoBa. VYriepoansiiickener
OpPraHMYEeCKOM MOJIEKYJIbl  3aBUCUMOCTb  CBOMCTB  BELECTB OT XMMHUYECKOTO CTPOEHUS  MOJIEKYJL.
Nzomepusiunzomepbl. [ loHATHEO) YHKITMOHATBHOUTPYIITIE. Panukan.
[TpunIMnIbIKIacCUDUKAITMAOPTAHUYECKUX COSTUHEHU .
Mex1yHapoiHassHOMEHKIATyPauIPUHLIMIIBIHOMEHKIATYPhIOPIraHUYECKUX COSTMHEHUI
Tema 4.2 CgoiictBa | 4.2.1 AnkaHbl: cOCTaB, CTPOEHUE, TOMOJIOTHYECKUM PS. OK 01 OK 02
OpraHUYEeCKUX K 2.1
coeIMHEHNH JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia
[IpenenbubICYTIEBOIOPOABI (AIKAHBIMIIMKIOATKAHBI). (OCOOEHHOCTH KiIacCU(PUKANMK W HOMEHKJIATYPHI,
U30Mepus, ¢busnueckue CBOIICTBa, XUMHUYECKHE CBOICTBA, CHOCO0BI MOJIyYEHUS.
I'opennemMeTaHakakOJUHU30CHOBHBIX HCTOUHMUKOB TEIUIa B IPOMBIIIIIEHHOCTH U ObITY. CBOMCTBA IPUPOAHBIX
YIJI€BOJIOPO/IOB, HAX0XK/IEHUE B PUPOJE U IPUMEHEHHE AJKAHOB.
4.2.2 Tlpaktuueckoe 3aHsaTue Ne8 Pemenune skcnepuMeHTanbHBIX 3a7ad 1o TeMe: "CpaBHUTENIbHAS
XapaKkTEepUCTUKA METaHa U STaHa" OK 01 OK 02
IIpopuabHbie W mnpodeccHOHAIBLHO 3HAYMMbIE 3JJIEMEHTbI coaep:KaHusA.Kuakue yrieBoaopoabl K 2.1
(OeH3uHBI, KEpOCHHBI, COJIIPOBBIE Macja, Ma3yT) - B KadecTBE TOPIOYEro B JIBUTATENSAX BHYTPEHHETO P 4.16 '23 30
CrOpaHus IMOJABM)KHOTO COCTaBa KeJIE3HOJOPOKHOTO TpaHcHopTa. TBepible yrieBoaopobl (mapapuHbl) — T
KOMITOHEHTHI )KUJKHUX CMa30K, UCIIOJIb3YEMBIX I cMa3ku aeraned u y3inos CILIb.
4.2.3 Anxensl, ankaauenbl. CoctaB 1 0COOEHHOCTH CTPOEHUS OK 01 OK 02
K 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJa
HenpenenpHabie (aaKeHbl, aTKHHBIMATKAIUEHBI). OCOOEHHOCTH KJIacCH(DHUKAIMA U HOMEHKJIATYPhI, U30MEPHSI,
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¢buznyeckue CBOMCTBA, XUMHUYECKHE CBOICTBA, CHOCOOBI MOJIyYEHUS.
I'openuealieTnieHaKaKuCTOYHUKBBICOKOTEMIIEPATYPHOT OIUIAMEH U UISICBAPKUUPE3KUMETAIIIIOB.

[IpakTHueckoe NPUMEHEHNE AIKEHOB U JIKaIMEHOB B YKEJIE3HOIOPOKHOM XO035ICTBE
4.2.4 IlpakTuyeckoe 3anaTHe Ne9PenieHue sKcriepuMEHTANBHBIX 3a1a4 1o teMe: "IlomyueHue sTuieHa u
HU3y4YEHHUE €ro CBOMCTB"
IIpopunibHbie U npodeccHOHATIBHO 3HAYUMBbIE JJIEMEHTBI colep:xkaHusa. [IpuMmeHeHus noamumepoB Ha OK 01 OK 02
OPEINPUATHIX KEJIE3HOJOPOKHOIO TPAHCHOPTAIIIA ANIEKTPOU30NIALUU, I IpOyKThl MoNUMepHU3alul OKCHJIA IK 2.1
ATWJICHA — OJMOKCHJ (KOMIIOHEHT JIOKCHJIHON CMOJBI) TPHUMEHSETCS IS 3aJUBKH TpPaHCHOPMATOPOB, JIP 4,16,23,30
KOHTYPHBIX KaTyLIEK M Jpoccelieif, KOTOopble 00ecledrBalOT YCTOMUMBOCTH ammapaTypbsl K yaapaMm U
AEKTPOU3OJIALINN
4.2.5 IlpakTnueckoe 3ansitue Nel() PemieHue sKcrepuMEHTAIBHBIX 3a/ad MO Teme: "ANCTHICH W €ro OK 01 OK 02
roMosioru" (AJIKHUHBI) K 2.1
IIpodpunbHbie M NPoPecCHOHAIBLHO 3HAYHUMbBIE 3JIEMEHTHI coaep:kaHus.llpuMeHeHnenonuMepsl Ha P 4.16 ’23 30
OCHOBE ITPOU3BOJIHBIX AIKWHOB B KAYECTBE M3OJISIIMH 3aIUTHBIX 000J04YeK KaOeIbHbBIX U3AEIHHA U IPOBOIOB. T
4.2.6 Apensl. CocTaB, CTpOCHHE, MTOTy4YEHUE OK 01 OK 02
IK 2.1

JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia
Oco0eHHocTH KiIacCU(PUKAMU U HOMEHKJIATYphl, H30MepHsl, (PU3HUECKre CBOICTBA, XUMUUECKHE CBOICTBA,
COCOOBI MOTYYEHHUSI.
4.2.7 llpakTnueckoe 3ansitue Nell Pemienue skcnepuMeHTanbHBIX 3aAad nmo teme: "CpaBHUTENbHAs
XapaKTepUCTHKA CIIUPTOB"
IIpopunibHbie 1 NpodecCHOHAIBHO 3HAYMMBIE JJIEMEHThI colAep:KaHUusA.OTHOATOMHBIE CIIMPTHI — Kak OK 01 OK 02
OCHOBA JIAKOKPAaCOYHBIX MaTEPUaIOB HaXOIALINX CBOE IPUMEHEHHE B JKEIE3HOI0POKHOM X035 CTBE (Kpacka IIK 2.1
1t okpeiTust yerpoiictB CLIb; miactudukaropsl, npuMeHseMble B CBETO-, TEPMO-, MOPO30-, BIarOCTONKUX JIP 4,16,23,30
geransix CHBb wu T1.1.). IlpakTuyeckoe 3HaueHHE apOMaTHMYECKMX CHHPTOB W HMX MPOM3BOJHBIX B
YKEJIE3HOIOPOKHOM XO3SMCTBE.
4.2.8 Anpaerunel. KapOonossie kucnotsl. CocTa, CTpOCHHUE, KiIacCH(pUKaLus OK 01 OK 02

IK 2.1
JIP 4,16,23,30

Conep:kanue y4e0OHOIro MaTepuaa
OcobeHHOCTH KITacCU(pHUKAIIMM ¥ HOMEHKIIATYpPbI, H30MepHsl, (U3NUEeCKUe CBOMCTBA, XUMUYECKHUE CBOMCTBA,
crocoObl monydyeHus. Mplja Kak CONM BBICIIMX KapOOHOBBIX KHUCIOT, WX Moromiee aeiictBue. CloxHbIE
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5(UPBI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT.
4.2.9 JIaGopaTopHoe 3aHsiTue (padora)Ne3"CpoiicTBa aibIeTHI0B U KAPOOHOBBIX KHUCIOT"
IIpoduabHbie U MpodecCHOHATBHO 3HAYNMBbIE JIEMEHThI CO/lep:KaHusl. AHWINHO-(OpPMAIbICTHIHbIE — OK 01 OK 02
KOMIIOHEHT 3JIEKTPOU30JIALIUOHHBIX JIJAKOB, HEOOXOIMMBIX B 3JIEKTPOTEXHUYECKOH annapatype. MypaBbUHBII OK 04
albJIern)l KAaK KOMIIOHEHT OaKeJINTOBOrO JIaka, SBISIOUIMMCS aHTHUKOPPO3MOHHBIM IOKPBITUEM IS K 2.1
ycrpoiictB CLIb. TekcToaut Kak OCHOBa Ji M3TOTOBJICHUS SJEKTPOU30JSITOpOB. [IpuMeHenune aneroHa B P 4.16 '23 30
YKEJIE3HOIOPOKHOM XO03siicTBE. I [puMeHeHre 1maBeseBo KUCIOThI Il OUUCTKA METAJUIOB OT P’KaBUMHBI U T
HaKUIIH.
4.2.10 Ilpaktuyeckoe 3ansitue Nel2 Pemenue skcrniepuMeHTaNbHBIX 3a71ad 1o TeMe: "CloXKHbIE PUPBHI.
Kupsr. [Tousarue o CMC" OK 01 OK 02
IIpodgunbHbie 1 npodeccnoHATbHO 3HAYMMBbIE 3JIEMEHThI colep:kaHus. byTuiianerar Kkak KOMIIOHEHT K 2.1
neHTradTaneBbX SManed, MCHONb3yeMbIX i OoKpacku ycTpoicTB CLIb; 31eKTpOoM30sSLHMOHHBIX JIAKOB, TP 4.16 ’23 30
IpUMEHsIeMbIX Ipu peMoHTe ycrpoiictB CLIb. Mpuid BBICHIMX >KUPHBIX KHUCJIOT KaK 3aryCTUTEIU B T
IUTACTUYECKUX CMa3Kax, IPUMEHSIEeMbIX B PA3JIMUYHBIX MeXaHU3Max Julst cMa3ku ycrporcts CLIb u np.
4.2.11 AMuHBI. AHWINH OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro Marepuasa
Oco0eHHocTH KiIacCU(PUKAMU U HOMEHKIIATyphl, U30Mepusl, (U3NYecKrue CBOWCTBA, XUMUYECKUE CBONCTBA,
COCOOBI MOTYYEHHUSI.
4.2.12 JladopaTropHoe 3anstue (padora)Ne4" Amunokucnotsl. benku. PacmosnaBanue BojgokoH" OK 01 OK 02
IIpodunbHbie U MpoeccCHOHANBLHO 3HAYMMBbIE 3JIeMEHThI cofepxkaHus. [IpuMeHeHune kies Ha OCHOBE OK 04
nonvamuaa s ckienBanus ycrpoiicts CLB. 1K 2.1
JIP 4,16,23,30
Tema 4.3 | 4.3.1 JIa6oparopHoe 3ansTue (padora)Ne5"CpoiicTBa yrieBoaoB" OK 01 OK 02
WNnentudukanus IIpodgunbHbie U nMpodeccHOHATBHO 3HAYMMbIE 3JIEMEHTHI coJep:KaHusA. DQUpbl MaclsHOM KHCIOTHI, OK 04
OpPraHUYECKUX 00pa30BaHHbIE MACISTHOKUCIIBIM OpO’KEHHEM TIJIFOKO3bI, MCIOJIb3YIOTCS KakK IUIACTH(UKATOpPhI JAKOB IS IIK 2.1
BEIIECTB, ux | ycrpoiicts u mpudopos CIIb. JIP 4,16,23,30
3HAUEHUE u | 4.3.2 Ponb xuMuu B 006€crie4eHUH SKOJIOTUYECKO, SHEPreTHYEeCKOM U MHUIIEeBON 6€30MacHOCTH OK 01 OK 02
MPUMEHEHUE B [IK 2.1
OBITOBOH n JIP 4,16,23,30
HPOU3BOJICTBEHHOM Coaep:xanue yueOHOro MaTepuaJia
ACATCIbHOCTH PonboprannieckoNXuMHHBpEIICHUUIPOOIeMIHEPreTHUECK00€30acHOCTH, BPa3BUTUMMCINIIUHEI,
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4eJioBeKa CO3/1aHUU HOBBIXMAaTEPUAJIOB, HOBBIXMCTOYHUKOBIHEPT U
(anpTEpHATUBHBIEMCTOYHUKUAHEPTHH ). ONTaCHOCTHBO31EHCTBUSHAXKUBBICOPTaHU3MbIOPraHUYECKUXBELECTBO
TAEIBHBIXKIIACCOB (YTIIEBOJIOPOJIBI, CIHUPTHI, (PEHOJNBI, XJIOPOPraHWYECKUEIPOU3BOIHBIC, albACTHIBIUID.),
CMBICJI I10KA3aTeJANPEIEIbHOI0NYCTUMONKOHIIEHTPALIUU
Pa3nes 5. Kunernueckue ¥ TepMOXMMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX pPeaKIui 2
Tema 5.1 Ckopocts | 5.1.1 IlpakTudeckoe 3ansitue Nel3 PemieHne NmMpakTHKO-OPUEHTHPOBAHHBIX PACUYCTHBIX 3a7a4 IO TEMe: 2
XUMHUYECKHUX "CKopoCTh XUMHUYECKHX peaklnii. XuMuueckoe paBHoBecue" OK 01 OK 02
peaKIuid. IIpopunbubie u mnpodeccHoOHATBHO 3HAYHMbIE 3JIeMEHTHI cojaep:kaHusi. bydepHble pacTBOpHl B IIK 2.1
XHUMHYIECKOE TEXHOJIOTMYECKHX Tpoueccax (Ipu EKTPOXUMUYECKOM HAHECEHUU 3AIIUTHBIX MOKPBITUM, B MPOU3BOICTBE JIP 4,16,23,30
paBHOBECHE KpacuTesei)
Pa3nen 6.PacTBopbI 2
Tema 6.1 Ilonsarue o | 6.1.1 IlpakTuueckoe 3ansaTHe Nel4 PernieHue NpakTHMKO-OPUEHTUPOBAHHBIX PAaCUETHBIX 3a7ad IO TEME: 2 OK 01 OK 02
pacTBopax "PacTBOpBI, UCIIOJIb3yeMbIe B OBITOBOI U MMPOU3BOJICTBEHHOM JEATEIILHOCTH YesloBeKa" IIK 2.1
JIP 4,16,23,30
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JI0BEKA 4
Tema 7.1 Xumus B | 7.1.1 Hoseililue 10CTHKEHUS XMMUUECKON HAYKH U XUMUYECKON TEXHOJIOTHUHI OK 01 OK 02
ObITY " OK 07
MPOU3BOJACTBEHHOMN IIK 2.1
JIeSITEILHOCTH JIP 4,16,23,30
YeJI0BeKa Coaepixanue yueOHOIro MaTepuasa 2
HogelmmenoctmkeHMSIXMMIYECKOMHAYKUNX UIMUYECKOUTEXHOIOT U H. PonbxumMunBoOecieueHnn
9KOJIOTUYECKOM, HHEPreTUYECKOWUIUIIIEBOHOE30I1aCHOCTH, Pa3BUTUUMEULINHBI. [IpaBunanouckau
aHATM3aXUMHYECKONMH(OPMALIMUU3PA3TNYHBIXUCTOYHUKOB (HayuHassMyueOHO-HayUHAsIIUTEpaTypa,
cpeacTBaMaccoBoinHdopmalyu, cerbMHTepHeT)
7.1.2 Ilpomexyrounasiarrecranusimogucuuinmae./[ud pepeHnpoBaHHbIi 3a4eT 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoez Il cemecmpa: MakcumanbHas yueOHast Harpy3ka (BCEro) 40
Obs3arenbHas ayaquTopHas yueOHast Harpy3ka (Bcero) 40
MPAKTUYECKHE 3aHATH 18
nabopaTtopHble 3aHATHS (PabOThI) 6

nudepeHITMPOBaHHBIN 3a4eT
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Hroro: MakcumanbsHas yueOHast Harpy3ka (BCero) 72
OO0s3arenbHas ayaquTopHas yueOHast Harpy3ka (Bcero) 72
IPaKTUIECCKUE 3aHATHUA 28

nabopaTopHble 3aHATHS (PaOOTHI) 10

KOHTpOJIbHAs paboTa 2

Hmoeosas ammecmayus 6 popme nuPpepeHnpoBaHHOTO 3a4eTa




3. YCJIOBUS PEAJIMBAIIMU TIPOTPAMMBI YYEBHOM JUCITATLIAHBI
(IIPEJMETA)

3.1 TpeGoBaHusA K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHHYECKOMY 00ece4eHn 0

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

Obopyodosanue yuebHo2o kaburnema:

1. I[Mocago4ynble MecTa MO KOJIMUYECTBY 00YUArOIIUXCS.
2. Pabouee MecTo MpernoaaBaTes.

3. Meroaunueckue MaTepraibl O JUCIUILINHE
Texnuueckue cpedocmea 00yueHus::

- KOMIIBIOTEP

Ayouosusyanvhvie cpedcmsa 0Oyuens.

3.2. UndopmamuonHoe odecriedeHne peaju3aliu MPOrpaMmbl

Ilepeyenb pexoMeHAyeMbIX Y4YeOHBIX W3JIAHUH, JONOJHUTEIbHOH JIMTEPATypPbl
HNHuTepHeT-pecypcoB, 0a3bl JaHHBIX 0MOJIMOTEYHOTr0 (POHaA:

3.2.1.0cHOBHBbIE HCTOYHUKH:
1. AadunorenoBa N.B. Xumusi: y4eOHUK W TPAKTHKYM I CPETHETO MPOPECCHOHATHHOTO
obpazoBanus / U.B. Audpunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3., WCHOp. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2.J10n0JTHUTEIbHbIE UCTOYHUKM:
1. I'yceBa, E.B. Xumus nis CIIO.: yue6.-meron. nocodbue / M.P. 3uranmuna, J[.1. Kynukosa;

Kazan. Hau. uccnen. texuon. yu-1; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 — ISBN 978-5-7882-2791-7 .— URL: https://e.lanbook.com/book/196096
(mara obpamenust: 31.03.2023) / - Pexxum noctyma: ajisi aBTOPHU3. TOJIb30BATENECH.

2. YepuukoBa H.}O. Xumus B noctynmHOM u3i0keHUHU: ydeOHoe mocobue g cno / H.IO.
YepHukosa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9.- Tekcr: onektponHbli // Jlanb: anekTpoHO-OMOMMoTewyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 31.03.2023)/ - Pexum pgoctymna: s
aBTOPU3. MIOJIb30BATENEH.

3.2.3 UnTepHeT — pecypchbl:

1. HayuHo-momysisipHBIA MPOEKT «IJIEMEHTHI O0IBIION HaykKHu « ((pU3UKA, XUMHUS, MaTEeMaTHKa,
acTpOHOMHS, HayKa O JKHU3HM, Hayka o 3emse). HoBocTu Hayku, KHUTH, HayYHO-TOIYJISPHBIE

CTaTbH, JIEKIIMH, SHIMKIONEaun. https://postnauka.ru/themes/chemistry - neKnuu 1Mo XMMHUHA Ha

caifre [locTHayka. https://gotourl.ru/4780 (https://elementy/ru/) Pexxum noctymna: cBOOOHBIH.



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

2. CaliT Hay4YHO-TIONMYJISIPHOTO J>KypHasma «XuMHUA W 3u3HbY». https://gotourl.ru/4785Pexum
JIOCTYTIa: CBOOOTHBIH.

3. CallT 0 XuUMHUM: KIACCHYECKHE YYCOHUKH, CIPABOYHUKH, DSHIUKIONCIUHN, TIOUCK
OPraHWYECKUX M HEOPraHMYECKUX PEaKlUid, COCTaBIICHHE ypaBHEHUM peakiuil. https://www.
xumuk.ru/ PexxuM goctymna: cBOOOIHBIN.

4.Ilnarpopma Zoom il IPOBEACHHS OHJIAWH-3aHATHN W BHIICO-KOH(DEpPEHIIUN. [DIEeKTPOHHBIHA

pecypc]. Pexum gocryna: https://zoom.us/.
5. DnektpoHHas WHPOpPMAIMOHHO-OOpa3oBarenbHas cpena Ha 1wiargopme  Moodle.

[DnexTponHblii pecypc]. Pexxum goctyna: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAUMBIM KOMILIEKTOM JIMIEH3HOHHOTO
NMPOrpaMMHOIo odecredeHunst


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

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS
YYEBHOWIUCIMILIMHEI (ITPEMETA)

KouTponp u oIleHKa pe3ynbTaToB OCBOEHUS OO0IIe00pa3oBaTeIbHON AUCIMITIUHBI
pacKpbIBalOTCA Yepe3 AUCLHUILTHHAPHBIE Pe3yabTaThl, HalpaBieHHbIE Ha (OPMUPOBAHUE OOIINX
KOMIIETEHIIUH 0 pa3/ieiaM U TeMaM COJepKaHUs yueOHOro MaTepHara.

[Ipomexyrounas aTtTectauus B popme nuddepeHIpoBaHHOrO 3aueTa.

Oo6mue komnerennun (OK), Pazngen/Tema THI OIEeHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpHUATHIA
OK.01 P1: Tema 1.1 - YCTHBIN 0o1npoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJICHUC
IIK 2.1 P3: Tema 3.1 XUMUYECKUX (HOPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanus Ha HMCIOIb30BAaHUSA
JP 2,4,16,23,30 4.3 XAMHUYECKOH CHUMBOJIUKH H
P5: Tema 5.1 Ha3BaHWU  COCAMHEHUH 1O
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHapOAHOTO COr03a
TEOPETUYECKON U MPUKIIATHON
XUMHUH W TPUBHAIBHBIX
Ha3BaHWM 1T COCTaBIICHUS
XUMHYECKUX POPMYIT;
- 3aciaymuBaHuEe COOOIICHHIA
Y OIICHKA WX TOJITOTOBKH;
- PesynbTaT  BBINONHEHUS
BHEAYJTUTOPHBIX
CaMOCTOSITETTbHBIX PadoT;
- Pesynprar  BBINOTHEHUS
MPAKTUYECKON pabOTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;
- Iloxbop, aHaAIM3 |
npeoOpa3oBaHue yueOHOU
nH(popMalun
OK.02 P1: Tema 1.1 - YCTHBIN 01IIpocC
P2: Tema 2.1 - 3aciaymmBaHuEe COOOIICHUM
IIK 2.1 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA MX IOATOTOBKH;
33 - 3amaHus Ha UCIOJIb30BAHUSA
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMHYECKON CHMBOJIIMKH U
4.3 Ha3BaHWU  COCAMHEHUH IO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOAHOTO cor03a
P7: Tema 7.1 TEOPETUYECKON U IIPUKIIATHOU
XUMHH W TPUBHAIBHBIX

Ha3BaHUU JJIi COCTaBJICHUS
XUMUYECKUX (HOPMYIT;

- Pe3synprar  BBINOIHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENTLHBIX PabOT

- Pesynprar  BBINOJTHEHUSA




MPAKTUYECKON pabOThI;
-[IpakTHKO-OpHEHTHPOBAHHEIE
3aJJaHus;

- ITon6op,
npeoOpa3oBaHue
nHpopmauu

aHaIM3 |
yueOHOU

OK.04
IIK 2.1

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN 0npoc

- 3aciymuBaHue COOOIICHUM
U OLIEHKA UX MOJTr0TOBKHU;

- 3agaHusl Ha MCIOJIb30BAHUS
XMMHYECKOM CHMBOJMKH U
Ha3sBaHUM COEOUHEHUU IIO
HOMEHKJIAType
MEXIYHApOJAHOTO coro3a
TEOPETUYECKON U IIPUKIIATHOU
XUMHH U TPUBHAIBHBIX
Ha3BaHMM 1L  COCTaBJICHUS
XUMHUYECKUX POpMYIT;

- PesynpraT  BBINONHEHUS
BHEAyIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- PesynpTaT  BBINONTHEHUS
MIPAKTUYECKON pabOThI;

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

- ITon6op,
npeobpazoBaHue
uHpopManuu

aHal3 |
yaeOHOU

OK.07

IIK 2.1

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJJaHus;

- Iloxbop,
npeoOpa3oBaHue
nH(popMalnu;

aHaIi3 M|
yueOHOU

S TMTEPEYEHDB UCITOJIB3YEMbBIX METOOB OB YYEHUS

5.1 TlaccuBHbIE: ONpOC, PENPOAYKTHBHBIE YHPAXHEHUS IO 3aKpEIUICHHI0O U OTpaboTKe

HN3YUCHHOT'O MaTcpualia

5.2 AKTHBHBIE W WHTEPAKTUBHBIC: DBPUCTUUYECKHE O€CeIbl, IUCKYCCHH, KPYIJIBI CTOI,

MMpE3CHTalrs, BUKTOPHHA, KBECT.




