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1 TACIIOPT PABOYEM ITPOT'PAMMbBI YYEBHOI'O ITPEIMETA
OVYIlL.12 XUMUs

1.1 O6aacTp npuMeHeHHs1 pado4eil IPOrpaMMbl
PabGouas nporpammMa y4eGHOro npeamera siBJISCTCS 4acThlO MPOrpaMMbl CPEIHEro (TIO0JIHOTO)

obmero obpaszoBanust mo crenuagbHocTd CITIO 23.02.08 CTpouTEenbCTBO KENE3HBIX TOPOr, IMyTh H
IIyTE€BOE XO3AUCTBO.

[Tpu peanusanuu pabodell MporpaMMbl MOTYT HCIIOJIB30BAThCS pa3iMyHble 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH, JIEKTPOHHOE 00yUYEeHHUE.

Pabouas mporpamma yueOHOrO mpeaMeTa MOXeT OBbITh HCIIOJIb30BaHA B NPOQecCHOHATBHON
MOATOTOBKE, MEPEIOArOTOBKE M MOBBIIICHUH KBaMpukanuu padounx mo npodeccusm: 14668 Montep
nyty; 18401 Curnanucr.

1.2 Mecto y4yeOHoro npeamera B crpykrype OIIOII-IITIICC3:

OO01eo0pa3oBaTeNbHBIN TIPEMET «XHUMHSD) M3ydaeTcss Ha 0a30BOM YPOBHE B 00IEOOPa30BATEIIHHOM
IIMKJIe Y4eOHOTO TJIaHa OCHOBHOM MPO(eCCHOHATbHON 00pa30BaTe/IbHON MPOrPaMMbl YKPYITHEHHBIX TPYIIIT
crieranibHOCTeH / Ipodeccuit: 23.02.08 CTpouTeabCTBO KENE3HBIX A0POT, MyTh U IIyTEBOE XO3SHUCTBO.

TpynoemkocTs mpenmera «XuMus Ha 0a30BOM YpOBHE COCTaBIISICT 72 4aca, U3 KOTOphIX 64 daca —
0a30BbIi MOIYJH (6 pa3iesioB) M 8 YacoB — MPUKIAMHON Momynb (1 pasmern), BKIFOYAIONUN TPaKTHKO-
OPUEHTUPOBAHHOE COJICPIKaHNE KOHKPETHOM MPOPECCUU HITH CIICIIUAIEHOCTH.

[NpuknagHOi MOIYNb BKIIFOYAeT ofuH pasnen. Paznen 7 «Xumust B ObITY ¥ TPOU3BOJCTBEHHOM
JeSITeIbHOCTH YEIOBEKa» peau3yeTcsl Il YKPYIMHEHHBIX TPyIn crienuansHoctel / mpodeccuit: 23.02.08
CTpouTEenbCTBO IKENE3HBIX JOpOr, IyThb H IIyTEBOE XO3SCTBO HAa MaTepuaie, CBS3aHHOTO C
9KOJIOTUUECKOI O€30IaCHOCTBIO U OLIEHKOM MOCIEICTBUM OBITOBOM U MPOWU3BOJICTBEHHON JIEATEIBHOCTH, I10
oTpacisM Oyyieit mpodeccnoHaTbHON JESTeTHOCTH 00YJarOIIXCS.

1.3 Iliianupyembie pe3yJbTaThl OCBOCHHS Y4e0HOIro NmpeaMera:
1.3.1 Ilens yueGHOrO mpeamera:

DOpMUPOBAHME y CTYINCHTOB MPEACTABICHUS O XWMHYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOM
KapTUHBI MHpa KaK OCHOBBI TPUHSITHS PpEIIEHUH B JKU3HEHHBIX M IPOM3BOJCTBEHHBIX CHUTYaIUSX,
OTBETCTBEHHOTO TTOBEJICHHS B TIPUPOIHOM CperIe.

3agaun npevera:

1) cdopmupoBaTh MOHUMAaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX TPOIIECCOB U SBICHHI
B OKpYXKarollel cpeie, LETOCTHOM HaydyHOW KapTWHBI MHUpA, B3aMMOCBSI3U U B3aMMO3aBHCHUMOCTH
€CTEeCTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTABIATH (DOPMYJIbI HEOPTAaHUUECKUX U OPTaHUYECKUX BEIIECTB, YPaBHEHUS
XAMAYECKUX PEAKINiA, OOBSCHSITH UX CMBICIT, HHTEPIIPETHPOBATh PE3YIIbTAThl XUMUYECKUX dKCIIEPUMEHTOB,

3) chopMupoBaTh  HaBBIKM NPOBENCHUS NPOCTECHINIMX XUMHUYECKHX 3KCIEPUMEHTAIBHBIX
UCCIIEIOBaHUN C COOJIOIEHMEM MpaBUil O€30MacHOro oOpallleHHsl ¢ BelecTBaMU M J1abOpaTOPHBIM
000pyIOBaHUEM;

4) pa3BUTh YMEHHS HCIIOJb30BaTh HWH(M)OPMALMIO XMMHYECKOTO XapakTepa W3 Ppa3IUIHbIX
HCTOYHUKOB;

5) cdopMupoBaTh yMEHHS MPOTHO3MPOBATH TOCICACTBUS CBOCH JEATENBHOCTH U XUMHUYECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX ITPOLIECCOB,;

6) cdopmupoBaTh MOHMMAHKWE 3HAYMMOCTH JOCTH)KCHHH XUMHYECKOW HAYKH M TEXHOJIOTHHA JIs
Pa3BUTHS COLMAIIBHOM U IPOM3BOJICTBEHHOI cep.



1.3.2 B pe3ynbTare 0OCBOGHUS Y4EOHOTO MpeaAMeTa 00yJaronIMics JOIKEeH

yMeTh:

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

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCIEHUS XMUMHUYECKUX 3JIEMEHTOB, THUIl XWMHYECKOU
CBSI3M B COEIMHEHUSX, 3apsil MOHA, XapaKTep Cpelbl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COEAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTEINb, NPUHAMIEKHOCTh BEIIECTB K pPAa3jIM4YHBbIM KJAacCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: JIEMEHThl MAJIbIX MEPUOAOB IO UX IMOJIOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa, oOIIMEe XUMHUYSCKHE CBOWCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHX W OPraHWYECKHUX COEIMHEHMH; CTPOCHHME U XHMHYECKHE CBOMCTBA H3Y4YEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS;, MPUPOAY XUMUUYECKOM
CBSA3M (MOHHOM, KOBAJEHTHOW, METAJUIMUECKOH), 3aBHCHUMOCTb CKOPOCTH XMMMUYECKON peakuuu u
MOJIOXKEHUS XMMHYECKOT0 PAaBHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBIIOJIHATh XMUMHUYECKUH SKCIIEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIIMX HEOPraHWYECKUX U
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALMK C UCIIOJIb30BaHUEM Pa3IMUHBIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
MCTOJIb30BAaTh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH U Ieperayd XUMHUYEeCKOH nHpopManuu u ee
MIPEJICTAaBJICHUS B PA3IMYHBIX (POpMax; CIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MMPAKTUYECKON
NESTEIbHOCTH U TOBCEJHEBHOM XHU3HU JUIS: - OOBSACHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOASIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - OMNpEICIICHUS BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX
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 OOpamieHHss C TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, JIA0OPATOPHBIM
000pynOBaHUEM;

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

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

- [OHMMaThb  B3aUMOCBS3b  Y4eOHOM  JMCUMIUIMHBI €  OCOOEHHOCTSIMHM  mpodeccuu
npodeccnoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO JaHHON y4eOHOM TUCIUIUINHE.

3HATh:

- Ba)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE aTOMHasi M MOJIEKYJISIpHAs MAaccChl, MOH, aJUIOTPONMs, W30TOIBI, XMMHYECKas CBS3b,
ANEKTPOOTPHUIATELHOCTD, BaJIECHTHOCTh, CTEIIEHb OKUCIICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, DJIEKTPOIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAs] JUCCOLMALUS, OKUCIUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAaHOBJICHHE,
TerIoBoH 3(PQeKT peakuuu, CKOPOCTb XMMHUYECKOM peakiiM, KaTajlu3, XUMHUYECKOe paBHOBECHE,
YTJIEPOAHbIN CKeneT, G yHKIMOHAIbHAS TPYIIa, U30MEpHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUS MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOANYECKUN
3aKOH,;

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

- BXHEHILINE BEIIECTBA M MaTE€pHAJIbl: OCHOBHBIE METAJIIBI U CILJIABBI; CEPHAsl, COJISIHAs, a30THAs
U YKCYCHasl KUCJIOTHI; IIeJI0OUM, aMMHUaK, MUHEpaJIbHbIE yIOOpEeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH30,
3TAHOII, )KUPBI, MbLIIA, TJII0K03a, caxapo3a, KpaxmaJ, KJIeT4yaTKa, O€JIKH, UCKYCCTBEHHbIE U CHHTETUYECKUE
BOJIOKHA, Kay4yKH, JIACTMACCHI.



1.3.3 [Inanupyemble pe3yabTaThl OCBOSHUS Y4eOHOTO IIpeaMeTa!

Oco6oe 3HaueHNne yUeOHBIN TpeaAMET uMeeT npu (hopmupoBanuu U pa3Butuu OK.

Oo0mue IlnannpyemMble pe3yibTaThbl 00y4eHHUs
KOMIIeTEeHIIHH Oomue JAucuuniimHapHbie
OK 01. B yacT Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Bribupate cmocoOwr | - FOTOBHOCTb K TpYIY, OCO3HAHUE | XMMUYECKUX 3HAHWH, KOTOpas
perieHus 3a/1a4 | IECHHOCTHU MacTepPCTBa, TPYIA0Jt00ue; BKJIIOYAET: OCHOBOIIOJIAraroye
npo¢eCCHOHAITBHON - TOTOBHOCTh K aKTHBHOM JEATEIBHOCTH | MOHATHUS (XUMHYCCKUN 3JICMEHT,
NEeATeIbHOCTH TEXHOJIOTHYSCKOU n COIIMAIILHOM | aTOM, D3JIEKTpOHHAs  000JI0YKa
HPHMEHUTEIBHO K | HalpaBJIEHHOCTH, CIOCOOHOCTH | aroMa, S-, P-, 0-3J€KTpOHHBIC
pasIMYHEIM WHUIMUPOBATh, IJIAHUPOBATH U | opOuTaIH aTOMOB, HOH,
KOHTEKCTAaM. CaMOCTOSTEIILHO BBIIIOIHATH TaKyro | MOJIEKYJa, BaJICHTHOCTD,
JICSITEIILHOCTD; AJIEKTPOOTPHUILIATETLHOCTb,
- UHTEpEeC K pa3iuuHbiM  cdepam | CTereHb OKUCICHUS, XUMUYECKast
npodeccnoHaTbHOMI CBSI3b, MOJIb, MOJISIPHAsI Macca,
JEeATEIIbHOCTH, MOJISIpHBIA  00bEM,  YIIICpOAHBIHA

OnjiajeHne YHHBepPCAIBHBIMHM Y4eOHBIMU
N03HABATeJILHBIMU [1eliCTBUAIMU:

a) 0azoBble JIOTHYECKHE 1eHCTBHS:

- CaMOCTOATENbHO  (OPMYJIUPOBATH U
aKTyaJu3upoBaTh MpoOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaB/IMBaTh CYLLECTBEHHBIA MPU3HAK WU
OCHOBAHMsI /I CPaBHEHUsl, KilacCU(UKaLuU U
0000111IeHNS;

- OINpEJEIATH LIENH JIeSITENbHOCTH, — 33/1aBaTh
[apaMeTpbl U KPUTEPUU UX JTOCTHIKEHMUS;

- BBUIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI
B paccMaTpUBAEMBbIX SBJICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JESATEIILHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJBTATOB LEISM,
OLICHUBATh PUCKH TIOCIIEACTBUN JEATEIBHOCTH;
- pa3BHUBaTh KpEaTUBHOE MBIIUIEHUE IIpU
PELIEHNH )KU3HEHHBIX NPo0JieM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

- BJIaJIETH HaBbIKaMU y4eOHO-
HCCIIEIOBATENILCKON u MIPOEKTHOM
JCATCIIBHOCTU, HaBbIKaMH Ppa3spCICHnA
poosem;

- BBIABJIATH IIPUUMHHO-CJIEICTBEHHBIE CBA3H U
aKTyaJIM3UpOBaTh 337a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElEeHWs, HAaXOQWThb apryMEHTbl Ui
JIOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh
rapamMeTpsl U KPUTEPUH PELICHHUS;

- AHWIN3MPOBATh  IIOJNYYEHHBIE B  XOJE
pELIEHUs 3aaud  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETb IIEPEHOCUTH 3HAHUS B II03HABATEIBHYIO
u IIPAKTUYECKYIO obnactu
KU3HENIEATEIIHOCTHY;

- YMETb MHTETPUPOBATH 3HAHUS M3 PA3HBIX

CKeJneT, (yHKIMOHATIbHAS TPYIINA,
pamuiKal, W30MEpHsl, H30MEpHI,
TOMOJIOTUYECKHN Psijl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BeulecTBa  (YIJIEBOJBL,  KHUPBI,
OelKh), MOHOMEp, IOJIUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAIMYEeCKas
pelieTka, TUIBl  XUMHYECKUX
peakuuit (OKUCTUTENbHO-
BOCCTaHOBUTEIIbHBIE, JK30- U
SHJIOTEPMHUYECKHE, peakuuu
MOHHOTO  OOMEHa),  pacTBOp,
ANIEKTPOJUTHL,  HEITEKTPOIUTEHI,
AIEKTPOIUTHYECKAS
JIICCOLIUAIIHS,
BOCCTAHOBHTEIIb,
XUMHYECKOU
XUMHAYIECKOE
TEOpUH U
XUMHIYIECKOTO
OpPraHMYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JICCOLMALN, TEPUOTUYECKUI
3akoH /.M. MenneneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XHFIMUH,
(daxTonornueckue - CBENEHUS O
CBOMCTBax, COCTaBe, MOJIYYCHUHU U
6e30macHOM WCIIOJIE30BaHUH
BOKHEHIIINX HEOPTaHWYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY

OKHCIUTEb,
CKOpOCTb
peaxIimy,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHUS
Bemecte A.M.
Teopus




MPeAMETHBIX 00JIacTei;

- BLIIBUTAThH HOBBIE HJIEH, npeJyiararb

OPHUI'MHAJIBHBIC ITOAXO0AbI U PCHICHUA
- CIIOCOOHOCTH ux HCIIOJIb30BaHUA
MO3HABATEIHLHOM 1 COHHaJIBHOﬁ IIPaKTUKE

B

U TPAKTUYECKON NIEeATETbHOCTH
YEIIOBCKa,

- YMEThb BBIIBIISITH XapaKTEPHBIC
MIPU3HAKA u B3aMMOCBSI3b
W3YUYCHHBIX TIOHSATHHA, TPUMEHSATH
COOTBETCTBYIOIIUE MTOHATHS TIPH
OTIMCAHUU CTPOCHHUS U CBOWCTB
HEOPTraHUYECKUX W OPTraHUYECKUX
BEIIECTB M WX MPEBpaIICHU,
BBISIBJISITh B3aHMOCBSI3b
XUMHYCCKHX 3HAHUI c
MOHSATHAMH ¥ TIPE/ICTABICHUSIMU
JIPYTUX  €CTECTBEHHOHAYYHBIX

IIPEIMETOB;
- YMETh UCII0JIb30BATh
HAaUMEHOBAHMUSI XUMHUYECKUX
COCIMHEHUN  MEXAYHAPOJHOIO
COr03a TEOPETUYECKOI 31
MIPUKJIATHOM XUMHAA u
TpUBUAJIbHbIE Ha3BaHUs

BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTWICH, TIJMIEpUH, (eHol,

dopmanbaerus, YKCYCHas
KUCJIOTa, TJIMIMH, yrapHbIH Tras,
YIJEKHCIBIA ~ Ta3,  aMMHaK,

raiieHasl M3BeCTh, HETalllCHasI
U3BECTh, IHThCBAs CoAa M
JIPYTUX), COCTaBIATH (HOPMYJIbI
HEOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB, YPAaBHEHHSI XUMUYECKHX
peakiuii, OOBSICHATh WX CMBICI;

MOATBEPK1aTh XapakTepHbIE
XUMHUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOILMMU
JKCIIEPUMEHTAMH M 3alMUCIMU
YpaBHEHUU XUMHUYECKHIX
peaxkumii;

- yYMETh YCTaHABIIMBaTh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX u
OpraHUYECKUX BCIIICCTB K
ONPEIEIIEHHBIM KJaccaM u
rpymIam COCJIMHEHUIA,
XapakTepU30BaTh HMX COCTaB M
BayKHEHIITIE CBOMCTBA;
ONpEeNIEATh BHUIbI
XUMHYECKUX CBsI3EH
(xoBaseHTHAs, WOHHAas,

MeTaJlJIMyecKas,  BOJOPOIHAs),
TUIBI KPUCTAIMYECKUX PEIIETOK
BEILIECTB; KJ1accU(HULIPOBATH
XUMHUYECKHE

peaKIuu;

- chopMHUpOBaTH MPE/ICTABICHHUSL:




0 XUMHYECKOH COCTaBJIAIONIEH
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIM XUMHH B TTO3HAHUH

SBJICHUI MIPUPOJIBI, B
(GOpMUPOBAHUM MBIIIICHUS |
KYJIbTYPbI JUYHOCTH, ee

(GYHKIMOHATBHOM TPaMOTHOCTH,

HEOOXOMMMOW  JIi  pelICHHS
MIPAKTHYECKUX 3a1a4 u
DKOJIOTHYECKHM  OOOCHOBAHHOI'O

OTHOUIEHHsI K CBOEMY 3/I0POBBIO
U IIPUPOJHOU CpEE;
- YMETh NPOBOJAUTH PACYETHI II0

XUMHUYECKUM  (opMmylnaMm |
yYpaBHEHHUSM XUMUYECKUX
peakuuii €  HUCIOJb30BaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKkTepU3YIOLX  BELIECTBA C
KOJINYECTBEHHOU CTOPOHBL:
MAaccChI, o0beMa

(HOpMasibHBIE YCIIOBHS) Ta30B,

KOJIMYEeCTBA BEIECTBA;
HCII0JIb30BATh CHUCTEMHBIC
XUMHYECKUE 3HaHUS TUIs
MPUHATHUS pelieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCIICCTBAMU U UX ITPUMCHCHHCM.

OK 02.
Hcnons3oBarte
COBpPEMEHHBIE
cpexacTsa TIOWCKa,
aHaIM3a U
WHTEPIpETaIuN
uHpopManuu u
nH(pOpMaLOHHbIE
TEXHOJIOTUU JUis
BBIMIOJIHEHUST  3aj7a4
npodeccnoHanbHOM
JeSITeTbHOCTH.

B 061acTH IEeHHOCTH HAY4YHOI'0 NO3HAHUS

- c(hopMHUPOBaHHOCTh MHPOBO33pEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKH U OOLIECTBEHHON NMPaKTUKH,
OCHOBAaHHOTI'O Ha JTAAJIOTe KYJIBTYP,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIbTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM u
YUTATENbCKOW  KYJAbTYphl ~ KaK  CpeJCcTBa
B3aUMOJICHCTBUSl MEXAY JIIOJAbMHM U MO3HAHUS
MUDa;

- OCO3HAHHWE LIEHHOCTH HAay4YHOU JEATEeIbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH NPOEKTHYIO U
HCCIEA0BATENbCKYIO JEATENTbHOCTD
WHJIMBUYaJIbHO U B TPYIIIIE;

OsjajeHne yHMBepCAIbHBIMHM Y4eOHBIMH
N03HABATeJILHBIMU J1efiCTBUSIMU:

B) pabora ¢ undopmaunueii:

- BJaJIeTh HABBIKAMHU TOJIy4eHUS MH(POpMAaLU
U3  HCTOYHHUKOB pa3sHbBIX  THUIIOB,
CaMOCTOSITETIBHO OCYLLECTBIIATh [TOMCK, aHAJIN3,
CHCTEMATU3aLIUI0 " MHTEPIIPETALUIO
uHpopmamn Pa3IMUYHbBIX BUJIOB u
¢bopM npencTaBieHus;

- CO371aBaTh TEKCThl B Pa3IMyHBbIX (hopMarax ¢
y4eTOM Ha3HaueHusi MH(POpMallMM U IeJIeBOH

- yMeTb  IUIAHUPOBAaTb U
BBIIOJIHATh XUMHUYECKUN
JKCIIEPUMEHT (mpeBpareHus
OPraHMYECKUX  BEIIECTB  IIPU
HarpeBaHuM, IMOJIyYEHUE JTUJICHA
W  H3YyYEHHE €ro  CBOIICTB,
KAUECTBEHHBIE  PEAKUUU  Ha

aTBJICTUIBI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JIeHaTypaius OeJKOB
Npyd  HArpEeBaHWH,  I[BETHBIC
peakii  O€NKOB;  MPOBOAUTH
peaknu  HMOHHOTO  OOMEHa,
OTPECIATh  CPeay  BOIHBIX
pacTBOpPOB, Ka4eCTBEHHbBIC
peakuuu Ha cynbdar-, KapOoHaT-
W XJIOpUJI-aHUOHBI, HA KATHUOH
aMMOHUS; pemarb
AKCIIEPUMEHTANBHBIC 33a4d 10
TeMaM "Merasmibr" u
"Hemetamibl") B COOTBETCTBUH C
MpaBUJIAMH TEXHUKHU
0€30MacHOCTH TpU OOpAILEHUH ¢
BEIIECTBAMH U J1aOOPaTOPHBIM
000pyJIOBaHMEM;  TIPEJCTaBIAThH
pe3yNbTaThl XUMHYECKOTO
DKCIIepUMEHTa B (hopMme 3amucu




ayJMTOpUH, BBIOMpas ONTHUMAILHYIO (opMy
TIPE/ICTABIICHUSI ¥ BU3yaTH3aIlHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JISTHTUMHOCTD
nH(OpPMAIlMK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJNB30BaTh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpPraHU3alMOHHBIX 3a/a4 C COOJI0ICHUEM

TpeOOBaHUI APrOHOMUKH, TEXHHUKU
0e30IacHOCTH, THTHCHBI,
pecypcocoepekeHus, MPaBOBBIX u

THYECKUX HOPM, HOPM HH(POPMAITMOHHON
0€30I1acHOCTH;

- BJIaJCTb HABbIKAMU PACIIO3HABAHHWA W 3allIUTHI
uHpopMaLK, UHPOPMAIMOHHOM OE30MaCHOCTH
JIMYHOCTH

YPaBHEHU  COOTBETCTBYIOLIUX
peakiuii  u  (OpMYITUPOBATH
BBIBOJbl HAa  OCHOBE  OTHX
pe3ybTaToB;

- yMeTb aHaJIM3UPOBATh
XUMHYECKYIO UH(pOpMAILIHIO,
MOJTY4aeMyto u3 Pa3HbIX

UCTOYHHUKOB (CPEACTB MacCOBOM
uHpopmaimu, cetb MHTepHer u
Apyrue);

- BJIaIeTh OCHOBHBIMU METOJAMHU
HAYYHOTO T[IO3HAHWS BEIIECTB U
XAMHAYECKUX SIBJICHUH
(HabmronieHue, U3MEpEHUe,
AKCIIEPUMEHT, MOJICTIMPOBAHNUE);

- YMEeTh TPOBOJUTH PACcUeThl IO

XUMUYECKUM  QopMmyram U
YpaBHEHUSAM XUMHUYECKUX
peakuuii €  HUCIOJb30BaHUEM
(bU3IIECKUX BEJIMYMH,

XapaKTEepU3YIOLIMX BELIECTBA C

KOJINYECTBEHHOU CTOPOHBL:
Macchl, o0bema (HOpMajbHbIE
yCIOBHSI) Ta30B, KOJUYECTBA
BELICCTBA, HCII0JIb30BaTh

CHUCTCMHBIC XUMHNUYCCKHUEC 3HAHUA

IUIsl  TPUHATUS  pElIeHU B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIMSIX, CBSI3aHHBIX c

BCIICCTBAMU U UX ITPUMCHCHNECM

OK 04.
OddexTuBHO
B3aMMO/IEHICTBOBATh
" pabortatb
KOJIJICKTHBE
KOMaH/IE.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CAMOOITPEACIICHUTO,
- OBJIaZICHUC HaBbIKaMU yqe6H0-

WCCIIEIOBATENBbCKOM, TPOEKTHOM M COLMAILHOMN
NESITENbHOCTH;

Ogaanenne YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMM 1 CTBUSIMM:

0) coBMecTHas1 1eITeIbHOCTD:

- TIOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA
KOMAaHJHOM U MHAMBUAYaJIbHON pabOThI;

- IPUHMMATh LI COBMECTHOM JEATEIIbHOCTH,
OpraHH30BbIBaTb U KOOPAVHUPOBATH JECHCTBUS
[0 € JOCTHKEHHIO: COCTaBJIATh IUIAH
JNEUCTBHM, pacIpenessiTb pPOJIH C  y4ETOM
MHEHHUIl y4YacTHUKOB OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOp/IMHUPOBAaTh ¥ BBIIOJHATH paboTy B
YCHOBUSIX ~ PEAIBHOrO,  BHUPTYalIbHOIO WU
KOMOMHHPOBAHHOTO B3aMMO/IEHCTBHS;

- OCYILIECTBIIATH ITO3UTUBHOE CTPATETMYECKOE
MOBEJACHUE B  pasjIMUHBIX  CHUTYalMsX,
NPOSIBIISITH TBOPUECTBO U BOOOpAKEHUE, OBITH
MHULIMATUBHBIM

Osjagenne YHMBEPCAJIbHbIMH

- yMETb  IUIAHUPOBaTb U
BBITIOJTHSATH XUMHUYECKUAN
JKCIIEPUMEHT (mpeBpareHus
OpraHUYECKHX  BEHIECTB  IPHU
HarpeBaHuy, MOJIYYEHHUE ITUIIEHA
U  H3y4YEHUE €ro  CBOICTB,
KAQUECTBEHHbIC  pEaKUUMu  Ha

aNBJICTH/IBI, KpaxMall, YKCYCHYIO
KUCJIOTY; JIeHaTypaius OeNKoB
Npyd  HArpeBaHUM,  IIBETHBIC
peakiuu  O€NKOB;  MPOBOJIUTH
peakiMy  HOHHOTO  OOMEHa,
onpeneniaTh  Cpeay  BOJHBIX
pacTBOpOB, KaueCTBEHHBIC
peakiuu Ha cynbgar-, KapOoHaT-
U XJIOPUA-aHUOHBI, Ha KaTHOH
aMMOHMUS; periarh
OKCIIEPUMEHTAIBHBIE 3a][aull 110
TeMam "Merabr" 51
"Hemetasuibl'") B COOTBETCTBUH C
NpaBUIaAMH TEXHUKU
0e30MacHOCTH TpU OOpaIleHuu ¢
BELIECTBAMU U JJAOOPATOPHBIM




PeryJsiTUBHbIMH JeliCTBUAMU:
I) IPUHATHE ce0s U APYTUX JIIOAei:

- IPUHUMAaTh MOTHUBBI U apryMEHTBl APYIHX
mrozieit pu aHam3e pe3yJIbTaToB
JeATENbHOCTH;

- MPU3HAaBaTh CBOE IPaBO M TIPaBO JPYTUX
JIrofel Ha OIINOKMY;

- pa3BHUBaTh CIOCOOHOCTh IOHMMAarb MHpP C
TIO3UIIMH JPYTOT0 YEI0BEKa;

00Opy/IOBaHMEM;  TIPEICTABIITH
pe3ysbTaThl XUMHYECKOTO
JKCIIepUMEeHTa B (opMme 3amucu
YPaBHEHUI  COOTBETCTBYIOIIMX
peakumii U (HOpMyIHPOBATH
BBIBOJABl HAa  OCHOBE  3THX
pe3yNIbTaToB

OK 07. B 00/1acTH 3K0/10IrM4€CKOr0 BOCTIMTAHMS S - chopMHpOBAThH TMPEICTABICHUS:
ConeiicTBOBaTh - chOpMHPOBAHHOCTh 9KOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXpaHEHUIO KYJIbTYpbl, TTOHUMAaHUE BIMSHUS COIMAJIBHO- | €CTECTBEHHOHAYYHOW KAapTHUHBI
OKpY)KarolIel cpesl, | JKOHOMUYECKUMX IIPOLECCOB HA  COCTOSHME | MHMPA, POJIM XMMHU B IO3HAHUH
pecypcocOepeKeHuro, | IPUPOIHOM M COLUMAIBHON CPENbl, OCO3HAHUE | SBJICHUM [IpUPOABL, B
NPUMEHSTh  3HAHHA | TVIOOATBLHOIO  XapakTepa  OKOJOTMYECKHMX (GOpMUPOBAHUM MBIIUICHUS U
06 U3MeHeHuu | IpooiieM; KYJIBTYPBI JINYHOCTH, ee
KJIMMAaTa, TPUHIUIB! | - IUIAHAPOBAHHME U OCYIICCTBIICHHE JCUCTBYI B | QYHKIIMOHAIBHON TPaMOTHOCTH,
BepEeKIINBOTO OKpY)Karollel cpejic Ha OCHOBE 3HAHUWS IEJIeH | HEOOXOIUMOM  JUIsl  peLIeHUs
IIPOHM3BOJICTBA, YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4un
> PEKTHBHO AKTHBHOE HEMPHSITUE NEHCTBUM, MPUHOCSIINX | DKOJOTMYECKM  00OOCHOBAHHOIO
NeiiCTBOBATE B | BPEI OKPYXKAKOILEH CPENE; OTHOIICHUS K CBOEMY 3/I0POBBIO
Ype3BBIYAIHBIX - yMEHHE MIPOTHO3UPOBAaTh | U IPUPOAHON CpEE;
CHTYaISIX. HeOIaronpusTHhIE 9KOJIOTMYECKUE | - yMEeThb COOMoAaTh MpaBuia
MOCTIE/ICTBUS HPEANPUHIUMACMBIX | SKOJIOTHYECKU I1eJIECO00Pa3HOro
JNEHCTBUM, MPEAOTBPALLATh UX; MOBEJICHUSI B OBITY U TPYIOBOU
- pacLLIUpeHUe  OIbITa JICSITEIILHOCTH | AEATEIbBHOCTH B LEJsAX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXPaHEHHsI CBOETrO 3/I0pOBbsl U
- OBJIAJICHHE HaBbIKAMU y4eOHO- | OKpYKaIOIIEH IPHUPOIHON CPEIbL;
HCCICNOBATCIILCKOM, IIPOCKTHOM M COLMAIIBHOM | yqUTBHIBATH OITIACHOCTH
HACATCIIBHOCTH, BO3ICUCTBUS Ha JKUBBIE
OpraHU3MbI OIPEIETICHHBIX
BEILIECTB, MOHMMas CMBICTT
MOKa3aTesst MIpeAeIbHON
JIOMYCTUMOW KOHIIEHTPAIUU
K 2.4 - YMEHHME ONpeneniTh KOHCTPYKTHBHBIE | - COPMHUPOBATH MIPEICTABICHUS:
BreImonHATe  paboThl | 0COOEHHOCTH Y3JI0B U JeTajedl IMOJIBMKHOTO | O CBOWCTBAX METAJIOB, CIIaBaXx,
M0 TMPOEKTUPOBAHUIO | COCTABA; BUJAX  KOppO3WH,  0O0JacTu
u CTPOUTEIBCTBY | -  MOHUMAHUE  CHUCTEMBbl  TEXHHUYECKOIO | IPUMEHEHHUSI HEMETAJUIMYECKUX U
KEJIE3HBIX JIOpOT, | OOCIY>)KMBaHUSI W  PEMOHTA  TOJBMYKHOTO | KOMIIO3UIIMOHHBIX  MaTEepUAJIOB,
3€MJISIHOTO TIOJIOTHA M | COCTaBa BUJAX U CBOWMCTBAaX TOIUIMBA,
HCKYCCTBEHHBIX CMa30YHBIX u 3aIUTHBIX
COOPYKEHUH. MaTepuaniax, CBOMCTBAxX
HEOPTaHUYECKUX u
OpPraHUYECKUX COETMHEHU,

MapKUPOBKE U TIEPEBO3KE TPY30B
T10 JKEJIE3HOM J0pOore.

B pesynbrare ocBO€HHS MpOrpaMMbl y4eOHOIO MpeAMeTa peain3yeTcsl mporpaMMa BOCIUTaHUS,

HampaBlieHHasl Ha (OPMUPOBAHUE CIAEAYIOLIUX JTUYHOCTHBIX pe3ynbTaToB (JIP):

JIP 2 IlposBasioninii akTUBHYIO T'PakKIaHCKYIO MO3ULIUI0, JEMOHCTPUPYIOIIMH IPUBEPKEHHOCTD
MIPUHIUIIAM YECTHOCTH, NOPATOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AaKTHUBHBIA M YYacCTBYHOUIUN B
CTY/IGHYECKOM M TEpPUTOPHAIILHOM CaMOYIIPAaBIECHHHM, B TOM YHCJIE Ha YCIOBHUAX T0OPOBOJILYECTBA,
MPOJYKTUBHO B3aMMOJICHCTBYIOIIUHN 1 YYaCTBYIOLIUI B 1€ATEIHHOCTH OOIIECTBEHHBIX OpraHU3allHii.




JIP 4 TlposiBAsIOMIMNA U IEMOHCTPUPYIOIIUNA YBaXKEHHE K JIIOJSAM TPyAa, OCO3HAIOUIUN LEHHOCTh
cobctBeHHoro Tpyaa. Crpemsmuiics K (GOPMHUPOBAHHWIO B CETEBOM Cpele JUYHOCTHO |
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAN.

JIP 16 IlpuoGpereHne 0O0y4arOMIMMHUCS COIMAIBHO 3HAYMMBIX 3HAHUH O TpaBHIAX BEIACHUS
9KOJIOTHYECKOTO 00pa3a KU3HU O HOPMaxX M TPAIUIUAX TPYJOBOU JCSATEIHHOCTH YEJIOBEKa O HOpMax W
TpaAULIUAX MOBEICHUS YeI0BEeKa B MHOTOHAI[MOHAJILHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 Tlony4yeHue 00y4aroIMMHCS BO3MOKHOCTH CAMOPACKPBITHS M CaMOPeaTH3aIs JINYHOCTH.

JIP 30 OcymiecTBasOmui MOUCK W  HCIOJIb30BaHWE HWH(OpMaNMU, HEOOXOIUMON st
3¢ (HEeKTHBHOTO BHITIOTHEHUS PA3IUYHBIX 33/1a4, MTPO()ECCHOHATLHOTO M IMYHOCTHOTO Pa3BUTHSI.
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2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM y4eOHOro npeaMera u BUbl Y4eOHOH padoThI

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeIbHOM NMPOrpaMMbl Y4eOHOT0 peaMeTa 72
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:
JIEKITNH, YPOKH 25
caMoOCTOsATeNIbHAs padoTa 11
MPAKTHYECKHUE 3aHATUS 22
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccnoHaATbHO-OPHUEHTHPOBAHHOE COJIEP:KAHNE
B T.4..
TEOpEeTUYEeCKoe O0yueHHUe 25
MIPAKTUICCKHC 3aHITHSI 4
KOHTPOJIbHbIE PadOThI 1
B coomeemcmeuu ¢ yyeOHuvim niawom no umozam | cemecmpa ammecmayus
nposooumcs 6 hopme KOHMPOJILHOU padomul.
[Ipome:xyTouHas arrectauus (B popme nuddepeHIIpoBaHHOTO 3aUeTa) 2
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2.2 TemaTn4yecKuii IUVIaH U coJlepKaHUe Y4eOHOT0 MpeIMeTa

1

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaia, NpaKTU4YeCKHe 1 Ja0opaTopHble 3aHATHS,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst

O0nLeMm
4acoB

dopmupyemble
KOMIIeTeHIM U
(OK),IIK n
JIMYHOCTHbIE
pe3yabTatsl (JIP)

Paszneu 1. Teopernueckne 0CHOBbI XUMUM

8/1

Tema 1.1 CtpoeHue aToMoB.
Ilepuonuueckuil 3aKOH U
MEepUOINYECKas CUCTEMA
XHUMHUYECKHX 31eMeHTOB [I. 1.
MenaeneeBa

1.1.1 OcHoBHBbIE OHATHS U 3aKOHBI HEOPraHu4yeckoi u ooueit xumun. [lepuoauueckas
cucrema xumuueckux eMeHToB [I.M. Menpneneesa. Ctpoenue aroma

OK 01 OK 02
JIP 16,23,30

Coaep:xanue yueOHOro MaTepuaJia

CoBpemeHHast MoJielb CTpoeHUs] aroMa. CHUMBOJIMUECKUM SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
OnektpoHHas kKoHpwurypamus atoma. Kiaccudukamus Xumuyeckux ieMeHToB (S-, p-, d-
3JIeMeHThI). BaneHTHbIe 371eKTpoHbl. BajieHTHOCTh. DNeKTpoHHas MPUpOJa XUMHUECKON CBSI3ML.
DNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMHUYECKON CBs3U (KOBAJICHTHAs,, MOHHAS, METAJUIMYECKas,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMs.

[leprommueckas cucrema xumuueckux 31eMeHToB J[M. MenpaeneeBa. PU3MYECKUIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
3JIEMEHTOB, O0pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUU C IOJOKEHHEM
XUMHYECKOro aieMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHUYECKOE U HAYyYHOE 3HAYECHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CaMmocrosiTeibHasi padota o0yuarommxes Nel

Koncnekr, mnoarotoBka cooOmeHuid Ha Tembl 1o BbeIOOpYy: HaHoTexHomorus Kak
IIPUOPUTETHOE HAIPABIIEHUE PA3BUTHs HAayKu M Npou3BoacTBa B Poccuiickon denepanuu;
PangnoaktuBHOCTE. McCnoOnb30BaHWE pPAIMOAKTHBHBIX HM30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE M3IIydeHHME M €ro HCIIOJIb30BAHME B TEXHHUKE M MeauuuHe. Pemienue
TEOPETHYECKUX W HKCIIEPUMEHTAJBHBIX 3a/1ad MO BOIPOCAM: OCHOBHBIE MOHSATHS XHWMHH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3agauM Ha HAXOXJIEHUE OTHOCUTEIIBHOU
MOJIEKYJIIPHOM MaccChl, ONPEACICHUE MACCOBOM JOJIU XUMHUYECKMX DJIEMEHTOB B CIIOKHOM
BEIIECTBE.
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1 2 3 4
1.1. 2 Ilpaktuueckoe 3ansaTue Nel Pemenwe pacderHeix 3amgad mo teme: "OCHOBHBIE OK 01. OK 02
KOJIMYCCTBEHHBIC 3aKOHBI M PACUYETHI 110 YPABHCHHSIM XUMHUYECKUX peakiui” 5 HK, 54
4,
JIP 2,4,16,23,30
1.1.3 IlpakTtuyeckoe 3ansaTHe Ne2 Pemenue 5SKCepUMEHTANBHBIX 3a7ad IO TEMeE: OK 01, OK 02
Ilepuoanueckas cucrema xumuueckux anementoB .M. MenaeneeBa. CTpoeHue aTroma 2 IIK 2.4,
JIP 2,4,16,23,30
1.1.4 TlpakTuyeckoe 3anaTue Ne3 PerieHue >KCrEepUMEHTAIBHBIX 3aJlad MO TeMe: THITbl OK 01, OK 02
XUMHUYECKHX CBS3CH. THITBI KPUCTATMYECKHUX PEIICTOK 2 JIP 2,4,16,23.30
Paznen 2. Xumunuyeckue peakuuu 10/2
Tema 2.1 Tuner xumuueckux | 2.1.1 Knaccudukanus v TUIIBI XUMHUYECKUX PEAKIIMA HEOPTAaHMYECKUX COSAUHEHUIN OK 01, OK 02
peakuuii 1IK 2.4,
JIP 4,16,23,30
Coaep:xanue yueOHOIro MaTepuaJia
Knaccudukanuss 1 TUIBI XMMHYECKHUX PEAKIMK C y4acTHEM HEOPraHWYECKHUX BEIICCTB.
CocraBiieHHE YpaBHEHUW pEaKIMil COCIUHECHHMS, Pa3JIOKEHUS, 3aMEIleHHs, oOOMeHa, B T.d.
PEaKIMi TOPEHHMS, OKHCIICHUSI-BOCCTAHOBIICHHUS. 2
YpaBHeHHs]  OKUCIEHHA-BOCCTaHOBJIeHHs. (CreneHb  okucieHus. Oxuciuren U
BoccTaHOBUTENb. (CocTaBleHHE W ypaBHUBaHHWE OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii METOI0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH B
pHUPOJie, MPON3BOACTBEHHBIX MPOLIECCaX U KUZHEACITEIbHOCTH OPTaHU3MOB.
CamocTosiTeibHasi padoTa o0yuarommxest Ne2 1
Ananu3 u npeobpazoBaHue yueOHOM nH(pOpMaIHH.
2.1.2 TIpaktnueckoe 3aHsaTHe Ned PerieHWe SKCIEPUMEHTATBHBIX 3aJad IO TEME: OK 01, OK 02
"OKHUCIUTENIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH" 2 TIK 2.4,
JIP 4,16,23,30
Tema 2.2 DuiekTpoMTHYECKAS 2.2.1 PacTBOpeHUe KaK (GPU3UKO-XUMHUYECKHIA MTPOIIECC. OK 01 OK 04
JUCCOIUAIIMA U HOHHBII 00MeH T1IK 2.4,
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia
Teopust AIEKTPOTUTUIECKON Tucconranuu. MoHbI. DIeKTpOIUThI, HEANEKTPOIUTHI. Peakimu 2

noHHOro ooMeHa. CocTaBlieHHE peaklMii HFOHHOTO 0OMEHA MyTeM COCTaBJICHMSI UX MOJHBIX U
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2

COKpAIICHHBIX HOHHBIX ypaBHEHUI. KMCI0THO-OCHOBHBIEC peaklny. 3aJaHusl Ha COCTABJICHHE
HMOHHBIX pPEaKIHil.

[IpakTUueckoe UCIOJIb30BAaHUE PEAKIIMNA MOHHOTO OOMEHa U THAPOJIM3a B TEXHOJIOTMUYECKUX
IpoIieccax JKeJIe3HOIOPOKHOTO TpaHcropTa. [IOHATHS: ranbBaHOCTETHsI, TaJIbBAHOIIACTHKA,

HX IIPAKTUYCCKOC 3HAYCHUC B KCIIC3HOAOPOKHOM XO3SICTBE.

CamocrosiTeibHasi padoTa o0yuarommxes Ne3

Ananu3 u npeobpazoBanue ydeOHOW mHpopmanuu. IlonroroBka cooOueHuit Ha TeMy IO
BeIOOpY: IIpakTHueckoe NpUMEHEHHUe >3JeKTposu3a: paguHUpOBaHHE, TalbBAaHOILIACTHKA,
rajlbBaHOCTETHUsl.

2.2.2 JlabopatopHoe 3ansitue (padora) Nel "HccinenoBaHue CBOWCTB 3JIEKTPOJIMTOB.
Omnpenenenne pH cpenbt pactBopoB. Teopus 31EKTPOIUTUUECKON JUCCOIHAIIN"

OK 01, OK 04
[IK 2.4,
JIP 4,16,23,30

2.2.3 JlaGopaTopHoe 3ansitue (padora) Ne2 "Peakuu nonnoro oomena. ['maponus comneit”

OK 01, OK 04
[IK 2.4,
JIP 4,16,23,30

Paznen 3. CTpoenne u cBOiiCTBAa HeO

raHn4eCKHuXx BeleCcTB

712

Tema 3.1 Knaccugmukarmus,
HOMEHKJIaTypa u CTpOEHHUE
HCOPTraHNYCCKUX BCIICCTB

3.1.1 OcHOBHBIE KJIaCChI CJIOXKHBIX HEOPTAHMUECKUX COCTUHEHUH.

OK 01, OK 02
[IK 2.4,
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

[Tpenmer Heopranuyeckoil xumuu. Knaccudukanus Heopranuueckux Bemiects. [IpocTeie u
cloXHbIe BemecTBa. (OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCHU[BI, THUAPOKCHUIB,
KHUCIIOTBI, COJIM). B3auMoOCBSi3b HEOPraHMYECKHUX BEIIECTB. ATrperarHble COCTOSHMS
BenlecTBa. Kpucrtamnmueckre u amop¢Hble BelecTBa. THUIbl KPUCTANIMYECKUX PEIIETOK
(aTromMHasi, MOJeKyJspHasi, WOHHAs, MeTaJuIMueckas). 3aBUCHUMOCTb (PU3NYECKUX CBOMCTB
BEUIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH. 3aBUCHUMOCTb XHMHUYECKOW AKTUBHOCTH
BEIIECTB OT BHMJA XUMHUYECKOM CBSA3M M THUIIA KPUCTAUIMYECKOW peleTku. [IpuumHbI
MHOT000pa3usi BELIeCTB

CaMocrosiTeibHasi padoTa o0yuarommxes Ned
AHanu3 u npeoOpa3oBaHue yueOHOM HHOpMALIHH.

3.1.2 IlpakTuyeckoe 3aHaTHe NeS  PemeHue  NpakTHKO—OPHEHTHUPOBAHHBIX
HKCIIEPUMEHTAIbHBIX 33/1a4 1o Teme: UncThle BemecTa u cMecH. JlucrepcHble CUCTEMBI.

OK 01, OK 02
MK 2.4,

14




1 2 3 4
JIP 4,16,23,30
Tema 3.2  ®wusuko-xumumdeckue | 3.2.1  IIpakTnueckoe  3anHsaTHe Ne6  PemieHue — MpakTUKO—OPUEHTHUPOBAHHBIX OK 01, OK 02
CBOMCTBA HEOPraHMYECKUX BEIIECTB | AKCIIEPUMEHTAIbHBIX 334a4 1o TemaM: "Metamsl"; "Hemeramisr" 2 [IK 2.4,
JIP 4,16,23,30
CamocrtosiTeibHass padoTra o0yuyarommxcst Neb
Pemennie mpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUIl Ha CBOICTBa, COCTaB, NOJNy4YEHUE W
0e30MacHOe MCMOIb30BAaHNE HEMETANIOB B OBITY M MPAKTUYCCKOU JIEATEIHHOCTH YeIOBEKa.
[TonroroBka cooOmeHnii Ha Temy 1o BbIOOpy: IIpumeHeHue HemeTamsioB B
JKEJIE3HOJOPOKHOM X03s1cTBe. [IpaBuiia nepeBO3KM HEMETAJUIOB 110 JKEJIE3HOM 10pore.
[ToaroroBka K UTOrOBOM KOHTPOJBLHOM paboTe MO KilaccaM HEOPTraHMYEeCKHX COCTUHEHHIA: 1
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIeCTB (OKCHIOB,
TUAPOKCUOB, KHCIOT, COlled U Jp.). 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB IMPOCTHIX
BEIICCTB, BOJOPOIHBIX COCIWHEHWH, BBICIIMX OKCHIOB W TUIAPOKCHIOB. MaeHTHdHKams
HEOPraHMYECKUX BEIIECTB C HCIOJb30BAaHHEM UX (U3UKO-XMMHYECKUX  CBOMCTB,
XapaKTEePHBIX KAU€CTBEHHBIX PEAKIUI
Tema 3.3 Nnentudukanus | 3.3.1 ['eHeTHUeCKast CBSI3b HEOPTaHUUECKUX COCTMHCHUI OK 01, OK 02
HEOPraHWYECKUX COCAVMHEHUI Hrorosasi konTpoJbHasi padora Nel [IK 2.4,
JIP 4,16,23,30
Hmoz | cemecmpa: MaxcumanbHas yueOHast Harpy3ka (BCero) 30
OOGsi3arenbHast ayUTOpHas yueOHast Harpy3ka (Bcero) 25
IIPaKTUIECKUE 3aHATUA 12
JabopatopHble 3aHATHS (PabOTHI) 4
camocTosiTelbHas paboTa 5
KOHTpOJIbHAs paboTa 1
Pa3nea 4. CtpoeHue u CBOMCTBA OPraHNYeCKUX COeIHHCHHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 Ilonarue 06 opraHMYeCKUX BELIECTBaX, UX MPUMEHEHHE Ha jKkeJe3Hoi aopore. Teopus OK 01, OK 02
CTpPOCHUE i HomeHkiatypa | A.M. Bytnepoa. Knaccudukarus opraHu4ecKux BEIIeCTB 1IK 2.4,
OpraHHYECKHX BEIIECTB JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2

IlosiBneHHe M pa3BUTHME OPraHMYECKOM XMMHUM Kak Hayku. [Ipeamer opraHM4eckod XHMHH.
MecTo ¥ 3HaYeHHWE OpPraHMYECKOM XHMHHU B CHUCTEME €CTECTBEHHBIX HayK. XUMHUYECKOE
CTPOEHUE KaK IIOpPAJOK COEAMHEHHMS aTOMOB MOJIEKYJE COIVIACHO KX BaJEHTHOCTH.
IIpuMmeHeHre OpraHMYecKMX BENIECTB Ha JKele3Hou jopore. [lonoxkeHus Teopuu
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XUMHUYECKOTO CTpoeHus opranudeckux coeauHeHuit A.M. BytnepoBa. YriiepoaHblii ckener
OpPraHMYECKON MOJIEKYJIbl 3aBUCUMOCTb CBOMCTB BELLECTB OT XMMHMUYECKOI'O CTPOEHHS MOJIEKYJI.
M3omepust u wm3omepsl. llonsatne o QyHKumoHanbHOW Tpymme. Pamukan.  I[Ipunimmns
KJIacCU(UKALMU OPraHUYeCKUX COeTUHEeHU. MexayHaponHas HOMEHKJIATypa W HPUHIUIBI
HOMEHKJIATypbl OPIrAHUYECKUX COCAUHEHUH.

CamocrosiTe/ibHasi padoTa odyuarommuxcsi Ne6

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOmieHMd Ha
TeMbl 10 BbIGOpY: JKusHp u gestensHocth A. Kekyme. JKusup u gesrtensHocTs M.
bepuenunyca. Kusnp u gestensHocts @. Bemepa.

Tema 4.2 CoiicTBa OpPraHMYECKHX
COCIMHEHU I

4.2.1 AnkaHbl: COCTaB, CTPOCHHE, TOMOJIOTUYECKHH PSI.

OK 01, OK 02
[IK 2.4,
JIP 4,16,23,30

Coaep:xxanue yueOHOIro MaTepuaJia

[IpenenbHbIle YrIIeBOAOPObI (AIKaHBl M HUKIOANKaHbl). (OCOOEHHOCTH KIacCH(PHUKALUU H
HOMEHKJIATYpBI, H30MepHus, (u3HuecKkrue CBOWCTBA, XHMHUYECKHE CBOMCTBA, CIOCOOBI
nojydyeHus. [opeHMe MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHHKOB TEIUIA B
IPOMBIIIIEHHOCTH U ObITY. CBONCTBA NMPUPOAHBIX YIJIEBOIOPOOB, HAXOXK/IECHUE B IPUPOLE
Y IPUMEHEHHUE aJIKaHOB.

4.2.2 Tlpaktuueckoe 3aHsaTHe Ne7/ PemieHue HKCIEpUMEHTANIBHBIX 3aJad IO TEMe:
"CpaBHUTENBbHAS XapaKTEPUCTHKA METaHA U ATaHA"

Conep:xanue yueOHOro MaTepuaJia

XKunkue yriaeBogopozsl (O€H3MHBI, KEPOCHHBI, COJSIPOBBIE Macia, Ma3yT) - B KadecTBe
TOPIOYEro B JIBUraTeNsiX BHYTPEHHETO CrOpaHUs MOJBUKHOIO COCTaBa KEJIE3HOAOPOKHOTO
TpaHcnopTa. TBepzable YriaeBoJOpoibl (MapauHbl) — KOMIOHEHTBI JKHUIKUX CMas3oK,
UCIONB3YEMBIX JUI CMa3KuM TPYIIMXCSA Y3J0B TEIJIOBO3HBIX JIBUraTelied, OCEBbIX
MOJLIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIIOBO30B. | alOreHNpON3BOAHBIE YIIIEBOAOPOIBI -
B KaUECTBE XJIa/Iar€HTa B pepHU>KEPaTOPHBIX BarOHaX.

OK 01, OK 02
[IK 2.4,
JIP 4,16,23,30

4.2.3 Ankensl, ankaaueHbl. CocTaB B OCOOEHHOCTH CTPOSHUS

OK 01, OK 02
MK 2.4,
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia
HenpenenbHuble (ankeHbl, aJKUHBI M ainkagueHbl). OcoOeHHOCTH KiIacCU(PHUKALUUU U
HOMEHKJIATYpbl, u30Mepusi, (U3MYECKHe CBOMCTBA, XHWMHUYECKHE CBOWCTBA, CIOCOOBI
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nojsyueHus. ['opeHue aleTuiaeHa Kak HMCTOYHMK BBICOKOTEMIIEPATypHOTO IUIAMEHHU JUIS

CBapKM U pe3ku MeTaioB. [lpakTuueckoe IPUMEHEHHME QJKEHOB M aJKaJUEHOB B

JKEJIE3HOAOPOKHOM XO35MCTBE

CamocrtosiTeibHas padora o0yuyarommxcst Ne/

ITon6op, ananu3 u npeodbpazoBaHue yueOHOU HMHPOPMAIIUH.

4.2.4 Tlpaxtuuyeckoe 3aHsTHe Ne8 PemieHue HKCHEpUMEHTAIBHBIX 3a/Jad IO TEMe:

"[TonydyeHue 3TUIICHA U U3YYEHHUE €r0 CBOMCTB"

Conep:xanue yueOHOro MaTepuaJia OK 01, OK 02

[IpumeHeHHUs TIOMUMEPOB Ha MPEANPUATHUSX OIKEIE3HOJOPOKHOTO TpaHCIOpPTa IS K 2.4,

JJIEKTPOU3OJIALIMKM, PYKaBOB TOPMO3HOM CHCTEMBI I0€3/10B, IIPUBOAHBIX PEMHEM, JIP 4,16,23,30

S00HUTOBBIX  COCYAOB AaKKyMYyISTOpOB, JeTaliedl M  3alIUTHBIX TOKPBITHMHA  Ha

JKEJIE3HOJJOPOKHOM TPAHCIIOPTE

4.2.5 TIpaktudeckoe 3ansitue Ne9 PemieHne -SKCIEpUMEHTATBHBIX 33Jad IO TeMe:

"AueTuiieH u ero romosaoru" (AJKUHBI)

Coaep:xxanue yueOHOro MaTepuaJia OK 01, OK 02

[TpumeHeHue nonuMepsl Ha OCHOBE MTPOU3BOIHBIX AIKUHOB B KAYECTBE U30JISLUU 3aLIUTHBIX [IK 2.4,

000J104eK KaOeNbHBIX U3AENUN U MPOBOJIOB, BHYTPEHHEH OTAEIKH MACCAKUPCKUX BarOHOB U JIP 4,16,23,30

BaroHOB 3JIeKTpornoe3aoB. IIpuMeHeHHe aleTuaeHa M €ro TOMOJIOTOB Ha MPEeANpUsSTHAX

JKEJIE3HOJOPOKHOTO TPAHCIIOPTA.

4.2.6 Apensl. CocTaB, CTpOEHHUE, TOJIyUYEHHE OK 01, OK 02

K 2.4,

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

OcobeHHOCTH KJIacCU(PUKAlUM M HOMEHKJIATYpbl, H30MepHs, (U3NYEeCKUe CBOICTBa,

XUMHYECKHE CBOMCTBA, CHOCOObI moiyuyeHus. [IprMeHeHHe apeHOB M KX TOMOJIOTOB Ha

OPENIPUATHIX  JKEJIE3HOJOPOKHOTO  TpaHCHopTa.  TOKCHMYHOCTH  apOMaTUYECKUX

YIJIEBOAOPOAOB. A TOXMMHKATBHI.

4.2.7 TIpakTtuyeckoe 3anaTHe NelO PemeHue sKcnepuMEHTaNbHBIX 3a7ad 0 TEMeE:

"CpaBHUTENIBbHAS XapAKTEPUCTHKA CIIUPTOB"
OK 01, OK 02

Copaepxxanue y4eOHOro MaTepuasa K 2.4

OnHoaTOMHBIE CHUPTHI — KAaK OCHOBA JIAKOKPACOYHBIX MAaTEPHANIOB HAXOIAIIUX CBOE PO
JIP 4,16,23,30

NPUMEHEHHE B JKEJIE3HOJOPOKHOM XO3SHCTBE (Kpacka sl MOKPBITHUS MAaCCAKUPCKUX U
IPY30BBIX BaroHOB; IJIACTH(HUKATOPHI, NpPHUMEHSEMble B CBETO-, TEPMO-, MOpPO30-,
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BJIArOCTOMKMX JEeTalAX IOABM)KHOIO cocTaBa MU T.1.). IIpuMeHeHue >STUIIEHITIMKONSA U
[JIMIEpUHa B KadyecTBe AaHTU(PHU30B B paauaToOpax CHCTEM OXJIAXKIEHHs JBUTraTenen
BHYTPEHHETO CrOpPaHMs; TUAPABIMYECKUX, TOPMO3HBIX M 3aKAJIOYHBIX KUIKOCTEH B
IOJBMKHOM  COCTaBE  JKEJIE3HONOPOXKHOro  TpaHcmopra. IIpakthueckoe  3HadyeHHE
apOMATHYECKUX CIUPTOB M MX MPOU3BOJIHBIX B JKEJIE3HOLOPOKHOM XO3SMCTBE. Y CIOBHS
IIEPEBO3KYU CIIMPTOB I10 XKeJIe3HOU aopore. [IpakTnyeckoe 3HaU€HNE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPOKHOM X03siicTBe. [IepeBo3ka apoMaTHYECKUX CIIMPTOB 110 KEIE3HOU J0pore,
MapKUPOBKA IPY30B.

4.2.8 Anpnerunpl. Kap6onoBbie kuciioTsl. CocTaB, CTpOEHUE, KIIACCU(DUKAIIUS

OK 01, OK 02
[IK 2.4,
JIP 4,16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

OcobeHHOCTH KJIacCH(HUKAIMA W HOMEHKJIATYPhl, H30MepHs, (U3NYECKHe CBOWCTBA,
XMMHYECKHE CBOWCTBA, CIIOCOOBI MOTydeHUsl. Mblla KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT,
ux Moromiee neiicteue. CiioxHbIe Y3QHUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT.

CamocrosiTeibHas padoTa odyuarommxcs Ne8

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmICHMA Ha
TeMy 10 BBIOOPY: MypaBbuHas KUCJIOTa B MPHUPOJE, HAyKe W MPOU3BOJACTBe. Mcropus
YKCycCa. HpaKTI/I‘-IeCKOG SHAYCHUC aJIBACTHUJIOB W HUX IMPOU3BOAHBIX B KCIC3HOAOPOKHOM
xo3siicTBe.  [lepeBo3ka  anbAETHIIOB IO  JKEJIE3HOM JOpore, MapKHUpPOBKAa TIPYy30B.
HpaKTI/I‘IGCKOC 3HAYCHUC Kap60HOBI)IX KHCJIOT U HUX IMPOU3BOAHBIX B KCJIC3HOAOPOKHOM
xo3stiicTBe. [lepeBo3ka KapOOHOBBIX KHUCIOT IO JKEJIE3HOHM J0opore, MapKUPOBKa IPY30B.
HpaKTI/I‘IGCKOC SHAYCHHUE )XUPOB U UX MMPOU3BOJHEBIX B KCJIC3IHOAOPOKHOM XO3HCTBE.

4.2.9 JlabopatopHoe 3ansaTHE (padoTa) Ne3 "CBoiicTBa anbAeru10B 1 KAPOOHOBBIX KUCIOT"
Conep:xxanue yueOHOro MaTepuaJia

MypaBbUHBIM ~ anbAeru]y Kak  KOMIOHEHT  OakeIMTOBOro  Jlaka,  SBISIOIIMMCS
AHTUKOPPO3HUOHHBIM IMOKPBITUEM [JII BAaroHOB. TexcTOnUT Kak OCHOBa JUIA HU3TOTOBJICHUA
3yOuaThIX KOJIeC, BKJIAJbIIIed TOJIIMIHUKOB, a TakXke KaK 3JEKTPOU30JIATOP.
AcOOTEKCTOIIUT KaK KOMIIOHEHT JJId U3TOTOBJICHUA TPYIHIUXCA }IeTaHeﬁ AUCKOB CIICIIJICHUA 1
TOPMO3HBIX KOJIOZIOK Ha JKENe3HOJOpPOKHOM TpaHcrnopre. IlpumeHeHue aineroHa B
JKEIIE3HOA0OPOKHOM X03siicTBE [[puMeHeHne 1maBeneBor KUCIOThI 111 OYUCTKA METAJIOB OT
P’KaBUMHBI U HAKUIH, B TOM YHUCIE M B KOTJAaX JOKOMOTHBOB. IlepeBo3ka M MapKHUpOBKa
aJBJACTUJIOB U KAPOOHOBBIX KUCJIOT IO KEJIE3HOUW T0Opore

OK 01, OK 02,
OK 04, TIK 2.4,
JIP 4,16,23,30
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4.2.10 Ipaktuyeckoe 3aHaTHe Nell Pemenue SKCHEpUMEHTANIBHBIX 3a1ad IO TEME:
"Cnoxnsie 3¢upsl. XKupsl. [Tlorstue o CMC"

Copaepxxanue yueOHOro MaTepuasa

byrunanerar kak KOMIIOHEHT NEeHTa(TaJeBbIX SMaylel, HCHOJIb3YyEeMBIX [UIl OKpPAcKu
[ACCA)KUPCKUX BArOHOB M JIOKOMOTHBOB; 3JIEKTPOU30JIALIMOHHBIX JJAKOB, IPUMEHSIEMbIX IIPU
PEMOHTE TArOBBIX ABUraTencil. JXupbl kak NpoAyKT NMUTaHUA U XMMHUYECKOE ChIpbe. 3aMeHa
JKUPOB B TEXHUKE HENMILEBHIM ChIpbeM. MbLIA BBICHIMX >KUPHBIX KMCIOT KaK 3aryCTUTENIH B
IUIACTUYECKUX CMa3Kax, IPUMEHAEMBIX B pa3IMYHBIX MEXaHM3Max M CMa3Ku
MNOJLINITHUKOB, 3y0UaThIX KOJIEC, BAHTOBBIX M LEMHBIX Nepeiay, MAaPHUPHBIX COEAUHEHUN U
ap. Cunrernueckue moronue cpeacrtsa (CMC): oCTOMHCTBA U HEJIOCTATKU.

OK 01, OK 02
I1IK 2.4,
JIP 4,16,23,30

4.2.11 AMuHBI. AHUIUH

OK 01, OK 02
[IK 2.4,
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia
OcobeHHOCTH KJIacCH(HUKAIMA W HOMEHKJIATYPBl, H30MepHs, (U3NYECKHe CBOWCTBa,
XMMHYECKHE CBOMCTBA, CIIOCOOBI MTOJIyYECHUSI.

CamocTosiTeibHasi padoTa o0yuarommxest Ne9

[TonGop, ananu3z u mpeobpazoBanue ydeOHOU uHpopMmaiuu. [logrotroBka cooOmieHui Ha
temy mno BbiOOpy: Kuszwp u nestenbHocTh H.H. 3uHnMHA. AHWIMHOBBIE KpPAaCHUTENH.
[TpakTHyeckoe 3HaUYE€HWE aMUHOB U MX IPOM3BOJHBIX B IKEJIE3HOJOPOKHOM XO3SMCTBE.
ITepeBo3Kka aMHUHOB MO JKEJIE3HON JOPOre, MAPKHUPOBKA IPY30B.

4.2.12 JlaGopaTopHoe 3aHsiTHe (padotra) Ne4 "Amunokucnorsl. benku. PacnosnaBanue
BOJIOKOH"

Coaep:xxanue yueOHOro MaTepuaJia

KanpoH — kak KOMIOHEHT BHYTpEHHEN OTIeNKH MOJBM)KHOTO cocTaBa. [IpumeHeHune kies Ha

OCHOBE IMOJIMaMHUa B BArOHOCTPOCHHUM ISl CKJIIEMBaHMS. MUIMOpa-nmoporiact — Kak OCHOBA
JUIS  TeTUTOM3OJISIITUU  M30TEPMHUUYECKUX, TMACCAXHUPCKUX W pedprkepaTOPHBIX BaroHOB.
TexHUYecKui BOWJIOK KakK MPOKIAJO0YHBIA MaTepuall B OyKcax MpPU PEMOHTE BaroHOB U
JIOKOMOTHBOB. 3HAUYE€HHE aMHHOKAIIPOHOBOH W aMHWHOMHAHTOBOW KHCJIOT I OOBEKTOB
JKEJIE3HOJOPOXKHOTO TpaHcmopTa. buocwHTe3 OenkoB. XWUMHYECKHE€ BOJIOKHA H  HX
MIPUMEHEHNE HA JKEJIE3HOAOPOKHOM TPAHCIIOPTE.

OK 01, OK 02,
OK 04, IIK 2.4,
JIP 4,16,23,30

Tema

4.3

Unentuduxanus

4.3.1 JIabopaTopHoe 3aHsTHe (padora) Ne5 "CpoiicTBa yrieBooB"

OK 01, OK 02,
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OpraHUYECKUX BEILIECTB, ux | Cogepxxanue y4eOHOIro MaTepuasa OK 04, IIK 2.4,
3HaYCHHE W NIPUMEHEHHUE B ObITOBOM | [IprMeHeHne mpecCOBaHHOM NPEBECUHBI JJIS BKJIAABIIICH MOAMIUITHUKOB, BTYJIOK, OTIOPHBIX JIP 4,16,23,30
U TIPOU3BOJICTBEHHOM JESITENBbHOCTH | IIJIUT, W3TOTOBJIEHUS IIECTEPEH IOABM)KHOIO COCTaBa KEJIE3HOJOPOKHOTO TPaHCIOPTa.
YeJI0BEKa VYriaeBozbl M UX poiib B XKHMBOM npupoae. Passutue caxapHoil mpomslluieHHOCTH B Poccuu.
4.3.2 Ponp xumum B 00ECHEYCHHHM OSKOJOTUYECKOW, DHEPreTUYEeCKOW U IHIIEBOU OK 01, OK 02
0€e301acHOCTH IIK 2.4,
JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepuaJia 2
Ponbp opranuueckoil XMMHMM B pEIIEHUU MPOOJIEM D3HEPreTUYECKOM Oe30MacHOCTH, B
pPa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX MCTOYHHUKOB BSHEPruu
(anmpTEepHAaTUBHbIE MCTOYHUKHM 3Hepruu). ONacHOCTb BO3JEHUCTBUS HA >KUBBIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTIENBHBIX KJIAcCOB  (YIJI€BOAOPOABI, CHHPTH, (HEHOJIHI,
XJIOPOPraHUYECKHE IPOU3BOJHBIE, aJbACTUABI U JIp.), CMBICI IIOKa3aTels MpeAesbHO
JIONYCTUMON KOHIIEHTpaluuu. YenoBek B MHUpe BEIECTB U MaTepuanoB. XUMHUS U 30POBbE
4eJI0BeKa
Pazgen 5. Kunernyeckne ¥ TepMOXHMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX peaKIui 2/0
Tema 5.1 Ckopoctp xummyeckux | 5.1.1 TIpakTuueckoe 3aunsitue Nel? Pemenune >KCHEpUMEHTANBHBIX 33734 IO TEME: 2
peakuuii. Xumuueckoe paBHoBecue | "CKOpOCTb XMMHUYECKHUX peaklni. XMMHUYECKOe paBHOBecue" OK 01, OK 02
Conep:xanue yueOHOro MaTepuaJia [IK 2.4,
BydepHbie pacTBOpbI B TEXHOJIOTHYECKHUX Mpolieccax (IpH dJIEKTPOXHMMHUYSCKOM HAaHECCHUH JIP 4,16,23,30
3alIMTHBIX TTOKPBITUH, B IPOU3BOJICTBE KPacUTEJICH)
Pa3znen 6. PacTBopbl 2/0
Tema 6.1 Ilonsarue o pacTBopax 6.1.1 Ilpaktuueckoe 3aunsitue Nel3 PemeHne >KCIEpUMEHTANBHBIX 33734 10 TEME: 2
"PacTBOpBI, HCIIOIB3yEMbIE B OBITOBOM U MPOU3BOJICTBEHHOM NEATEILHOCTH YeaoBeka" OK 01. OK 02
Conep:xxanue yueOHOro MaTepuaJia HK,2 4
IlepeBo3ka pas3IMyYHBIX JKUIKOCTEM IO JKEIE3HOM nopore. PacTBOpbI, HCIONb3yeMbIE B P 4.16 23’ 30
OBITOBOW, MPOW3BOJICTBEHHOW JI€ATENbHOCTH YeJIOBeKa. PacTBOpbI, NpUMEHsSEMbIE B T
JKEJIE3HOAOPOKHOM XO351CTBE
Pasznen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA 4/2
Tema 7.1 Xumus B OviTty u | 7.1.1 HoBeliue 1OCTHKEHUS XUMUUECKOW HAYKHA U XUMHUYECKON TEXHOJIOTUU OK 01, OK 02,
MIPOU3BOJCTBEHHON  JEATEIBHOCTH OK 07,1IK 2.4,
JeJIOBEKa JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepHaJia 2
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2 3 4
Hoseilime nOCTHXEHMS XUMMYECKOW HAyKM M XMMHYECKOM TeXHOJoruu. Poimp Xxumuu B
o0ecriedyeHNH SKOJIOTMYECKOM, HHEPreTHYeCKOW ¢ MHIIEBOM Oe30MacHOCTH, pPa3BUTHU
mequuuHbl. [lomck u aHanmu3 uWHGOPMALMM O TPUMEHEHHMH XWMHYECKHX BEIIECTB U
TEXHOJOTUH C ydeToM Oyaymieil mpodecCHOHAIBHOW NEeSTeIbHOCTH MO TeMaM: BaKHEHIIMe
CTpPOUTENBHBIE MaTepUalibl, KOHCTPYKIMOHHBIE MAaTepHaibl, KpPacKH, CTEKJIO, KepamHKa,
MaTepHajbl Ui 3JICKTPOHUKH, IMPHUMEHSIEMbIE B JKEJIE3HOJOPOKHOM XO3AHCTBE (HaydHas W
y4eOHO-Hay4Has! JIUTEepaTypa, CpesICTBA MaccoBOi nHpopmarmn, cetb uTepHeT)
CamocrosiTejibHasi padoTa odyuarommuxcsi Nel0 2
CocraBnieHre ypaBHEHHH XUMUYECKUX PEAKIUH C YyJaCTHEM MPOCTHIX U CIOKHBIX OPraHUYECKUX
BEILIECTB: MPEACIBHBIX W HENpeeibHbIX YIJIEBOAOPOJIOB, apOMAaTHUYECKUX YIJIEBOIOPOJIOB,
KHCJIOPOJICO/ICPIKAIMX M UX MPOUXBOIHBIX.
7.1.2 Tlpome:xkyTouHasi aTrecTanus no pucuuiuinne. J{uddepenupoBannslii 3auet 2 OK 01, OK 02,
OK 07,11K 2.4,
JIP 4,16,23,30
Hmoz 1| cemecmpa: MakcumanbsHas yaeOHas Harpyska (BCero) 42
OO0si3arenbHast ayquTOpHas yueOHast Harpy3ka (Bcero) 36
NPAaKTUYECKHUE 3aHATHS 14
naboparopHbie 3aHTUS (pabOTHI) 6
camocTosiTelbHas paboTa 6
TG depeHIIMPOBaHHBIN 3a4eT )
Hroro: MakcumanpHas yueOHas Harpyska (Bcero) 72
O0s3arespHas ayJUTOpHas yaeOHast Harpy3Ka (Bcero) 61
MPaKTUIECKUE 3aHITHS 26
1abopaTopHbIe 3aHATHUS (PaOOTHI) 10
caMmocCTosiTeNbHas paboTa 11
KOHTpOJIbHAsI paboTa 1
Hmoecosas ammecmayus 6 popme nuddepeHnpoBaHHOTO 3aueTa 2
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O IIPE/IMETA
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecleYeHH IO

VYueOHbIl TpenMeT pean3yercs B yaeOHOM kabuHeTe: JlabopaTopust XuMHH ¥ OHOJIOTHH
Obopyodosanue yuebHo2o kaburnema:

1. ITocamouHble MecTa MO KOJHMYECTBY 00yJarOIIHXCsl.
2. PaGouee mecTo mpernogaBaTes.

3. MeToauyeckue MaTepuabl 1O AUCITUTIIMHE

3.2. UnpopMmannoHHoOe obecniedeHne peajn3alui NPOrpaMMbl

IlepeueHs pekoMeHIyeMbIX Y4YeOHBIX W3IAHHUIH, JTOMOJHUTEIbHON JUTEPATYPHI
HNHuTepHeT-pecypcoB, 6a3bl JaHHBIX OMOIHOTEYHOrO (POHA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. Kapnenko, JI. FO. Oprannyeckas xumus: yuebnuk mias CIIO / JI. FO. Kapnenko, C. B.
BacunnseBa. — Cankr-IlerepOypr: Jlans, 2024. — 192 c¢. — ISBN 978-5-507-51779-4. —
Texcr:  snektponHsblii /  JlaHb:  2JeKTpoHHO-OMOMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/430136 - Pexxum mocTyma: i aBTOPH3. MOJIb30BATEIICH.

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:
1. T'ycera, E.B. Xumus misa CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, J[.M. Kynukosa,

Kazan. nau. uccnen. rexuon. yH-T; E.B. I'yceBa .— Kazanp : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096

- Pexxum fnocTyna: amst aBTOpU3. OJIb30BaTeNeit.

2. YepnukoBa H.}O. Xumus B JOCTYmHOM H3JIOKEHUH: ydeOHOoe mocobme mnsi crmo / H.IO.
YepHukosa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Teker: onextpoHHbii // Jlanb: snekTpoHo-OmOmmoreunas cucrema. - URL:

https://e.lanbook.com/book/195532 - Pexxum ocTyma: i aBTOPH3. MOJIB30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:
1. HayyHo-nomymsipHbIM NPOeKT «DJIeMeHThl 0OJbIION HAayKH « ((pu3MKa, XUMHUS, MAaTEMaTUKA,
aCTpPOHOMMS, HayKa O JKU3HHU, Hayka o 3emiie). HoBocTH Hayku, KHUTH, HAyYHO-TIONYJISIPHBIE

CTaThbH, JEKIHH, dHIMKIoneauu. hitps://postnauka.ru/themes/chemistry - nexmuu mo XUMuM Ha

caiire [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxxum goctyrma: cBOOOIHBIH.

2. CaliT Hay4HO-TIOMYJIIPHOTO >KypHayia «Xumus W ku3Hby». https://gotourl.ru/4785 Pexum

JOCTyTa: CBOOOTHBIM.
3. CaliT 0 XMMMHU: KIJIACCHUYECKHE YUYEOHHMKH, CIPABOYHMUKH, SHIMKIONEIUH, IOHUCK
OpPraHMYECKUX W  HEOPraHWYECKHUX  PEaKkUHWHd, COCTAaBIEHWE YPaBHEHHM  pPEaKLU.

https://www.xumuk.ru/ Pesxxum moctyma: cBOOOHBIIH.
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHUS YYEBHOI'O IPEAMETA
KoHTponms W oOIEHKa pe3ylbTaTOB OCBOCHHS O0IIE00pa3oBaTENLHOTO MpEaMeTa

pacKpbIBalOTCA Yepe3 AMCUUILTMHAPHBIE Pe3yIbTaThl, HallpaBJICHHbIE Ha (POPMUPOBAHKE OOIINX

KOMTIETSHIIHI 0 pa3/ieiaM U TeMaM COJCpKaHMs yIeOHOTO MaTepuaa.
[Tpomexyrounas arrectanus B popme nuddepeHImpoBaHHOTO 3a9eTa.

Oo6mue komnerenuuu (OK),
JIMYHOCTHBIE pe3yabTaThl (JIP)

Paznen/Tema

THI OLIEeHOYHBIX
MeponpHUATHIH

OK.01
MK 2.4

JIP 2, 4, 16, 23, 30

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN OMIPOC;

- 3agauM Ha COCTaBIICHHC
XUMHYECKUX POPMYIT;

- 3ajaHus Ha HCIIOJIb30BaHUS
XUMHUYCCKOM CHMBOJHUKH H
Ha3sBaHUU COEOUHEHUU IIO
HOMEHKJIaType
MEXyHapOIHOTO co103a
TEOPETUYECKON U IIPUKIIATHON
XUMHH u TPUBHAIIBHBIX
Ha3BaHHMH IS COCTaBJICHUS
XUMHYECKUX POPMYIT;

- 3aciaymuBaHuEe COOOIICHUIA
U OIICHKA UX IIOJITOTOBKH;

- PesynpTaT  BBINONHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITCIIBHBIX PabOT;

- PesynpraT  BBINOTHEHUS
MPaKTUYECKON paboThI;
-IIpakTUKO-OpUEHTUPOBAHHEIE
3aaHus,

- Iloxbop,
npeoOpa3oBaHue
nH(popManun

aHaIi3 M|
yueOHOU

OK.02
IIK 2.4

JIP 2, 4, 16, 23, 30

Pl: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN onpoc

- 3aciaymmBaHuEe COOOIICHMIA
M OIICHKA X MOATOTOBKH;

- 3ajaHusa Ha MCIOIb30BaHUSA
XUMHUECKOM CHUMBOJIMKH H
Ha3BaHWM COEAWHCHWUM  TIO
HOMEHKJIaType
MEKTYHApOIHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHU u TPUBHUATBHBIX
Ha3BaHUM JJISI COCTaBIICHHUS
XUMUYECKHX (HOpMYIT;

- Pesynprar  BBIIOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynpTar  BBITIOTHEHHUS
MPAKTUYECKON pabOTHI;
-ITpakTHKO-OpHUEHTUPOBAHHbBIE
3aJaHus;

- Ilogbop, aHAIN3 |
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nmpeoOpa3oBaHue yueOHOU
nHpopmauu

OK.04
IIK 2.4

JIP 2, 4, 16, 23, 30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN 01poC

- 3acinymuBaHue COOOIICHUM
U OIICHKA UX IIOJITOTOBKH;

- 3ajaHusa Ha HCIOJIb30BaHMSA
XUMHUYCCKOM CHMBOJHUKH H
Ha3BaHUM COECOUHEHUU IIO
HOMEHKJIaType
MEKTYHApOIHOTO coro3a
TEOPETUYECKOU U IIPUKIIATHON
XHUMHH u TPUBHUATIBHBIX
Ha3BaHMI IS COCTaBJICHUS
XUMUYECKUX HOPMYIT;

- Pesynprar  BBINOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- Pesynprar  BBINONHEHUS
MPaKTUYECKON pabOTHI;

- Pesynprar  BBINONHEHUS
nabopaTopHOM pabOTHI,
-ITpakTHKO-OpHUEHTUPOBAHHbBIE
3aJ]aHN;

- ITon6op, aHaAIN3 u
npeoOpa3oBaHue yaeOHOU
uHpopmauu

OK.07
IIK 2.4

JIP 4, 16, 23, 30

P7: Tema 7.1

-IIpakTHKO-OpUEHTUPOBAHHBIE
3a/1aHus;

- Iloxbop, aHaAIN3 |
npeoOpa3oBaHue yueOHOU
nH(popMaluy,
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5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1OB OB YUEHUSA

5.1 TlaccuBHBIC: OIpPOC, PENPONYKTUBHBIC YIPAKHEHHUS IO 3aKPEIUICHUIO M OTpabOTKe
M3Y4YEHHOI'0 MaTepuana
5.2 AKTHBHBIE ¥ WHTEPAKTHUBHBIC: HBPUCTHUYECKHE Oeceipl, IUCKYCCUHU, KPYIJBIA CTOM,

IMpE3CHTal s, BUKTOPHHA, KBECT.
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