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

1.1 O6aacTe npuMeHeHns padoyeii NpPOrpaMMbl
PabGouas nporpammMa y4eGHOro npeamera siBJISICTCA 4acThIO MPOrpaMMbl CPEIHEro (TIO0JIHOTO)

obmero obpaszoBanus nmo crenuagbHocTd CITIO 23.02.08 CTpouTENnbCTBO KENE3HBIX TOPOT, IMyTh H
IIyTEBOE XO3AUCTBO.

[Tpu peanusanuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BaThCS pa3inyHble 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH, IEKTPOHHOE O0yUEeHHUE.

Pabouas mporpamma yueOHOrO mpeaMeTa MOXeT OBbITh HCIIOJIb30BaHA B NPOQecCHOHATBHON
[IOJIFOTOBKE, MIEPENOIrOTOBKE U MOBBILICHUN KBaTHpUKanuu padouux no npopeccusam: 14668 Monrep
nyty; 18401 Curnanucr.

1.2 Mecto y4yeOHoro npeamera B crpykrype OIIOII-IITIICC3:

OO01eo0pa3oBaTeNbHBIN TIPEMET «XHUMHSD) M3ydaeTcss Ha 0a30BOM YPOBHE B 00IEOOPa30BATEIIHHOM
IMKJIE Y4eOHOTO IIaHa OCHOBHOM NMpo(decCHOHANIBHON 00pa30BaTeNIbHON POrpaMMbl YKPYITHEHHBIX TPYII
crieranibHOCTeH / Ipodeccuit: 23.02.08 CTpouTeIbCTBO KEIE3HBIX A0POT, IMyTh U IIyTEBOE X03SHCTBO.

TpynoemkocTs npeamera «XuMus» Ha 0a30BOM YPOBHE COCTaBJISeT 72 4yaca, U3 KOTOpBIX 64 yaca —
0a30BbIi MOIYJH (6 pa3iesioB) M 8 YacoB — MPUKIAMHON Momynb (1 pasmern), BKIFOYAIONUN TPaKTHKO-
OPHEHTHPOBAHHOE COZIEP’KaHHE KOHKPETHON MPOPECCUH WIIN CIIeUaTbHOCTH.

[NpuknagHoit MOIYNb BKIIFOYAET ofuH pasznen. Pazgen 7 «Xumus B ObITY M TIPOU3BOJICTBEHHOU
JesITeIbHOCTH YeNIOBEKa» peanu3yeTcs Ul YKpYIHEHHbIX TPy creruansHocTel / mpodeccuii: 23.02.08
CTpouTEensCTBO IKENE3HBIX JOpPOT, IyTh H IIyTEBOE XO3SICTBO HAa MaTepuaie, CBS3aHHOTO C
9KOJIOTUUECKOI O€30IaCHOCTBIO U OLIEHKOM MOCIEICTBUM OBITOBOM U MPOWU3BOJICTBEHHON JIEATEIBHOCTH, I10
oTpacisM Oyyieit mpodeccnoHaTbHON JESTeTHOCTH 00YJarOIIXCS.

1.3 Iliianupyembie pe3yJbTAaThl OCBOCHHS Y4eOHOIro NmpeaMera:
1.3.1 Ilens yueGHOrO mpeamera:

DOpMUPOBAHME y CTYINCHTOB MPEACTABICHUS O XWMHYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOM
KapTUHBI MHpa KaK OCHOBBI TPUHITHS PpELIEHUH B JKU3HEHHBIX M IPOM3BOJCTBEHHBIX CHUTYaIUsX,
OTBETCTBEHHOTO TTOBEJICHHS B TIPUPOIHOM CperIe.

3agaun npevera:

1) cdopmupoBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX TPOIIECCOB U SBICHHI
B OKpY)Karollel cpeie, LETOCTHOM HaydyHOW KapTHHBI MHUpA, B3aMMOCBSI3U U B3aMMO3aBHCHUMOCTH
€CTEeCTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIATH (DOPMYJIbI HEOPTAaHUUECKUX U OPTaHUYECKUX BEIIECTB, YPaBHEHUS
XAMUYECKUX PEAKIINiA, OOBSCHSITH UX CMBICIT, HHTEPIPETHPOBATh PE3YIIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

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 ITPOU3BOACTBEHHBIX ITPOLIECCOB,;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTHU JOCTHIKCHUH XMMHUYECKON HAYKH M TEXHOJOTWH JULs
Pa3BUTHS COLMAILHON U IPOM3BOJICTBEHHOI cep.



1.3.2 B pe3ynbTate 0OCBOCHUS Y4EOHOTO MpeaAMeTa 00yJaronIMics JOIKEeH

yMeTh:

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

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COEIMHEHUSX, 3apsil MOHA, XapaKTep Cpelbl B BOJHBIX PaCTBOPAaX HEOPTaHUYECKUX COCIUHEHUM,
OKHCJIUTENb W BOCCTAHOBHUTENb, NPUHAMJIECKHOCTh BEIIECTB K pPa3IU4YHbIM KJIACCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: IEMEHTHl MAJIBIX MEPUOAOB MO UX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa, oOIIMEe XUMHUYSCKHE CBOWCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKNX W OpPraHWYECKHUX COEIMHEHMH; CTPOCHHME U XHMHYECKHE CBOMCTBA H3YYEHHBIX
OPraHNYeCKUX COCUHECHUM;

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

- BBINOJIHATh XMUMHUYECKUH SKCIIEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIIMX HEOPraHWYECKUX U
OpraHUYeCKUX BEUIECTB;

- IIPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALK C UCIIOJIb30BaHUEM Pa3IMUHbIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeETa);
MCTOJIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHHU Il 00pabOTKH U mepenayd XUMUIEeCKOH nHpopManuu u ee
MIPEJICTABICHUS B Pa3IUYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU
JESTEIbHOCTH U TOBCEJHEBHOM XHU3HU JUIS: - OOBSACHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE;, - OMNpEICIICHUS BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX
MIPEBPALIEHUI B Pa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJEICTBU;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

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

- Oe3omacHOro OOpamieHHss C TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, J1a00OpPaTOPHBIM
000pyIOBaHUEM;

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

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

- [IOHMMaThb  B3aUMOCBS3b  Y4eOHOM  JMCHUMIUIMHBI €  OCOOEHHOCTSMHM  mpodeccuu
npodeccnoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO0 JaHHON y4eOHOM TUCIUIUINHE.

3HATh:

- Ba@)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE aTOMHAasi M MOJIEKYJISIpHAs MAaccChl, MOH, aJUIOTPONMs, W30TOIBI, XMMHYECKas CBS3b,
AJEKTPOOTPHUIATEILHOCTD, BaJIECHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PAacTBOPBI, DJIEKTPOIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAs] JUCCOLMALUS, OKUCIUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTaHOBJICHHE,
TerIoBOH 3(PQeKT peakuuu, CKOPOCTb XMMHUYECKOM peakIiH, KaTalu3, XHMHUYECKOE pPaBHOBECHE,
YTIEPOAHBIN CKeneT, G yHKIMOHANbHAS TPYIINa, H30MepHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHHUSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOAUUECKHUN
3aKOH,;

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

- BXHEHILINE BEIIECTBA M MaTEepHalIbl: OCHOBHBIE METAJIIBI U CILJIABBl; CEPHAsl, COJISIHAs, a30THAs
U YKCYCHasl KUCJIOTHI; IIeJI0OUM, aMMHUaK, MUHEpaJIbHbIE yIOOpEeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH301,
3TAHOJI, )KUPBI, MbLIIA, TJII0K03a, caxapo3a, KpaxmaJ, KJIeT4aTKa, O€JIKH, UCKYCCTBEHHbIE U CHHTETHYECKUE
BOJIOKHA, Kay4yKH, MJIACTMACCHI.



1.3.3 [Inanupyemble pe3yabTaThl OCBOGHUS Y4eOHOTO IpeaMeTa!

Oco6oe 3HaueHNnEe yUeOHBIN TpeaAMET UMeeT npu (hopmupoBanuu U pa3Butuu OK.

Oo0mue IlnannpyemMble pe3yibTaThbl 00y4eHHUs
KOMIIeTEeHIIHH Oomue JAucuumimHapHbie
OK 01. B yacT Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Bribupate cnocoOwr | - FOTOBHOCTb K TpYIY, OCO3HAHUE | XMMUYECKUX 3HAHWH, KOTOpas
perieHus 3a/1a4 | IEHHOCTHU MacTepPCTBa, TPYI0Jt00ue; BKJIIOYAET: OCHOBOIIOJAraromye
npo¢eCCHOHAITBHON - TOTOBHOCTh K QKTHBHOW JEATEIBHOCTH | MOHATHUS (XUMHYECKUN SJICMEHT,
NeATeIbHOCTH TEXHOJIOTHYSCKOU u COIIMAIBHOM | aTOM, D3JIEKTpOHHAas  000JI0YKa
IPHMEHUTEIBHO K | HalpaBJICHHOCTH, CIOCOOHOCTH | aroMa, S-, P-, 0-3J€KTpOHHBIC
pasIMYHEIM WHUIMUPOBATb, IJIAHUPOBATH U | opOuTaIH aTOMOB, HOH,
KOHTEKCTAaM. CaMOCTOSTEIILHO BBIIIOIHATH TaKyro | MOJIEKYJa, BaJICHTHOCTD,
JICSITEIILHOCTD; AJIEKTPOOTPHUILIATETLHOCTb,
- UHTEpEC K pa3iuuHbiM  cdepam | CTereHb OKUCICHUS, XUMUYECKast
npodeccnoHaTbHOMI CBSI3b, MOJIb, MOJISIPHAsI Macca,
NEeATEIIbHOCTH, MOJIIpHBIE  00BEM, YIIICPOIHBIN

OBianeHne yYHHBEPCAIbHBIMH Y4YeOHBIMU
MO3HABATEJIbLHBIMH 1€CTBUSIMM:

a) 0a3oBble JIOTMYECKHe AeiiCTBUS:

- CaMOCTOATEIbHO  (OpMYIHPOBATH u
aKTyaJIM3UpOBaTh MpoOJEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBEHHBIN MPU3HAK WU
OCHOBaHHMSA JJIsI CpaBHEHUs, KIacCU(UKAIUU U
0000111IeHNS;

- ONpEeNeNnsTh LENH IeSITeIbHOCTH, 3aaBaTh
MapaMeTpbl U KPUTEPUU UX JOCTIKEHHUS,

- BBISIBJIATh 3aKOHOMEPHOCTHU U IIPOTHUBOPEUMS
B pacCMaTPHUBAEMBIX SBJICHUSIX;

- BHOCUTb  KOPPEKTHBbI B  JIESITEIBHOCTb,
OLIEHMBATh COOTBETCTBHUE PE3YJbTATOB IIETISIM,
OLIEHMBATh PUCKU MOCJIEACTBUH ACSITENbHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHHE MpU
pelIeHNH )KU3HEHHBIX MTPOOIeM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

- BJIaJIETH HaBbIKaMU y4eOHO-
HCCIIEIOBATENILCKON u IIPOEKTHOU
JCATCIIBHOCTU, HaBbIKaMH Ppa3spCICHUA
po0Iem;

- BBIABJIATH IPUUMHHO-CJIEICTBEHHBIE CBA3H U
aKTYyaJIM3UpOBaTh 33/a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElEeHWs, HaXOQUThb apryMEHTbl Ui
JIOKa3aTebCTBAa CBOUX YTBEP K/ICHMI, 3a1aBaTh
rapaMeTpsl U KPUTEPUU PELICHHUS;

- AHWIN3MPOBATh  IIOJNyYEHHBIE B  XOJE
pELIEHUs 3aaud  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSX;

- YMETb IEPEHOCUTH 3HAHUS B II03HABATEIBHYIO
u MIPAaKTHUYECKYIO obnactu
KU3HENIEATEIIHOCTHY;

- YMETb MHTETPUPOBATh 3HAHUS M3 Pa3HbIX

CKeJneT, (yHKIMOHATIbHAS TPYIINA,
pamuiKal, W30MEpHsl, H30MEpHI,
TOMOJIOTUYECKHN Psijl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KHUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BelecTBa  (YraeBOAbI, IKUPBI,
OelKh), MOHOMEp, IOJIUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAIMYEeCKas
pelieTka, THUIMBl  XUMHYECKUX
peakuuit (OKUCTUTENBHO-
BOCCTaHOBUTENIFHBIE, JK30- U
SHJIOTEPMHUYECKHUE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJUTHL,  HEITEKTPOIUTEHI,
AIEKTPOIUTHYECKAS
JIICCOLIUAIIHS,
BOCCTAHOBHTEIT,
XUMHYECKOM
XUMHAYIECKOE
TEOpUH U
XUMHIYIECKOTO
OpPraHMYEeCKHX
byrneposa,
ANEKTPOIUTUYECKON
JICCOIMAIN, TEPUOTUYECKUN
3akoH /.M. MenneneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XHFIMUH,
(aKkTOJIOTMUECKUEe  CBENICHUS O
CBOMCTBax, COCTaBe, MOJIYYCHUHU U
6e30macHOM WCIIOJIE30BaHUH
BOKHEHIIINX HEOPTaHWYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY

OKHCIUTEb,
CKOpOCTb
peaxIimy,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHUS
Bemecte A.M.
Teopust




MPEAMETHBIX 00J1acTei;

- BLIIBUTAThH HOBBIE HJIEH, npeJyiararb

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

B

U TIPAKTUYECKON NIeATETbHOCTH
YyeJIOBEKa,

- YMEThb BBIIBIISITH XapaKTEPHBIC
MIPU3HAKA u B3aMOCBSI3b
W3YUYCHHBIX TIOHSATHHA, TPUMEHSATH
COOTBETCTBYIOIIUE MTOHATHS TIPH
OTIMCAaHUU CTPOCHHUS U CBOWCTB
HEOPTraHUYECKUX W OPTraHUYECKUX
BEIIECTB M WX MPEBpaIICHU,
BBIBIIITh B3aHMMOCBS3b
XUMHYECKHUX 3HAHUHI c
MOHSATHAMH ¥ TIPE/ICTABICHUSIMU
JIPYTUX  €CTECTBEHHOHAYUYHBIX

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
JIPYrUX), COCTaBISITH (HOPMYIIBI
HEOPTaHUYECKUX ¥ OPTaHUYECKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBSICHATh WX CMBICI;

MOATBEPK1aTh XapakTepHbIE
XHUMHUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOILIMMU
JOKCIIEPUMEHTAMH M 3alMUCIMU
YpaBHEHUU XHUMHYISCKHX
peaxkumii;

- yYMETh YCTaHABIIMBaTh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX i
OpPraHUYECKUX BEIICCTB K
ONPEIEIICHHBIM KJaccam u
TpyIIam COCJTMHEHUIA,
XapakTepU30BaTh HMX COCTaB M
Ba)KHEHIIIIEC CBOIICTBa;
ONpEeNIEATh BUJIBI
XHUMHAYECKHX CBsI3eH
(xoBaseHTHAs, HOHHa,

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

peaxkuuu;

- chopMHUpOBATH MPENCTABICHHUSL:




0 XUMHYECKOH COCTaBJIAIONIEH
€CTECTBEHHOHAYYHOH KapTUHBI
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 |
YpaBHEHUSAM XUMHUYECKHUX
peakuuii €  HUCIOJb30BAaHUEM
(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

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBate
COBpPEMEHHBIE
cpeacTsa TIOWCKa,
aHaIM3a u
WHTEPIpETAuN
uHpopManuu u
nH(pOpMaLOHHbIE
TEXHOJIOTUU JUIs
BBIMIOJIHEHUST  3aj7a4
npodeccnoHanbHOM
JeSITeTbHOCTH.

B 06,1acTH IEeHHOCTH HAYYHOI'O NO3HAHUS

- copmMupoBaHHOCTD MHPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKH U OOLIECTBEHHOM MPAKTHKH,
OCHOBAHHOT'O Ha Jasiore KyJabTyp,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUDE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM u
YATATENIbCKOW ~ KYJNBTYphl ~ KaKk  CpeICTBa
B3aMMOJICHCTBHSI MEXIY JIFOJbMH U TTO3HAHUS
MUDA;

- OCO3HAHHUE LIEHHOCTH HAay4YHOW JeATeIbHOCTH,
TOTOBHOCTh ~ OCYIIECTBJIATH MPOCKTHYIO H
UCCIEA0BATENBCKYIO NEeSATEINHLHOCTh
WHMBUIYaJTbHO U B TPYIITIE;

OsjiajgeHne yHMBepCAIbHBIMHM Y4eOHBIMH
MO3HABATEILHBIMH /1€l CTBUSIMH:

B) pabora ¢ undopmaunueii:

- BJa/IeTh HAaBBIKAMU TOJIy4eHUS! MH(POpMAaLN
U3  HCTOYHHMKOB pa3HbIX  THIIOB,
CaMOCTOSITENIbHO OCYILECTBIIATH IMOUCK, aHAIIH3,
CHUCTEMaTH3aLIUIO U MHTEPIPETALIHIO
uHpopmamn Pa3IUYHBIX BUJIOB u
¢bopM npencTaBieHus;

- CO3/[aBaTh TEKCThl B Pa3MyHbIX (hopMarax ¢
y4eTOM Ha3HaueHUsi MHPOpPMAalMU U IeJIeBOU

- yMETb  IUIAHUPOBaThb U
BBITIOJIHATH XUMHUYECKUI
JKCIIEPUMEHT (mpeBpareHus
OPraHMYECKUX  BEIIECTB  IIPU
HarpeBaHuM, IMOJIyYEHUE JTUJICHA
W  H3YyYEHHE €ro  CBOIICTB,
KAUECTBEHHBIE  PEAKUUU  Ha

aTBJICTUIBI, KpaxMall, YKCYCHYIO
KUCIIOTY; JeHAaTyparus OelKOB
Npyd  HArpEeBaHWH,  I[BETHBIC
peakii  O€NKOB;  MPOBOAUTH
peaknu  HMOHHOTO  OOMEHa,
OTpECIATh  CPeay  BOIHBIX
pacTBOpOB, Ka4eCTBEHHBIC
peakuun Ha cynbdar-, KapOoHaT-
U XJIOPUJI-aHUOHBI, HAa KAaTHOH
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 (hopMe 3ammcu




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

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

- HCIIOJNB30BaTh CPEICTBA MH(POPMAIIMOHHBIX 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 PACIIO3HABAHHWSA W 3allIUTHI
uHpopMaK, UHHOPMAIMOHHON OE30MaCHOCTH
JIMYHOCTH

YPaBHEHU  COOTBETCTBYIOLIUX
peakiuii  u  (OpMYITUPOBATH
BBIBOJbl HAa  OCHOBE  OTHX
pe3yJbTaToB;

- 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 PacyeThl IO

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

XapaKTEepU3YIOLIMX BELIECTBA C

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

CHUCTCMHBIC XMMHNUYCCKHUEC 3HAHUA

IUIsl  TPUHATUS  pElIeHU B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUEM

OK 04.
OddexTnBHO
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;

- TPUHMMATh L€ COBMECTHOW JIESATEIIbHOCTH,
OpraHH30BbIBaTh U KOOPAVHUPOBATH JECHCTBUS
[0 €€ JOCTHKEHHIO: COCTaBJIATh IUIAH
JNEUCTBHM, pAaCIpenensiTb pPOJIA C  y4ETOM
MHEHHUIl y4YacTHUKOB OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOpIMHUPOBaTh M BBIOJHATH paboTy B
YCHOBUSIX ~ PEAIBHOrO,  BHUPTYalIbHOIO WU
KOMOMHHPOBAHHOTO B3aMMO/IEHCTBHS;

- OCYLIECTBIIATH ITO3UTUBHOE CTPATETMUECKOE
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  OeNKOB;  MPOBOJUTH
peaKknuy  HWOHHOTO  OOMEHa,
OnpeneNniaTh  Cpeay  BOJHBIX
pacTBOpOB, KaueCTBEHHBIC
peakimu 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




PeryJIITUBHBIMM 1€ CTBUSIMM:

I) IPUHATHE ce0s U APYTUX JIIOAei:
- IPUHUMATh MOTHBBI W apryMEHThI
Jronen npu aHaJIn3e
JIEATEIIBHOCTH;

- IpU3HAaBaTh CBOE IIPaBO M TIPaBO
JIrofel Ha OIINOKMY;

- pa3BUBaTh CIOCOOHOCTh IIOHUMATh MHUP C
TIO3HITUH APYTOTO YEIIOBEKA;

Apyrux
pe3yJIbTaToB

JpyruX

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

OK 07. B 00/1acTH 3K0/10IrM4€CKOr0 BOCTIMTAHMS S - chopMHpOBAThH TMPEICTABICHUS:
ConeiicTBOBaTh - chOopMHPOBAHHOCTh 9KOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIEH
COXpaHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAIBLHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpY)KarolIel cpesl, | JKOHOMUYECKUMX IIPOLECCOB HA  COCTOSHME | MHMPA, POJIM XMMHU B IO3HAHUH
pecypcocOepexeHuro, | IPUPOIHOM M COLUMAIBHON CPENbl, OCO3HAHUE | SBJICHUM [IpUPOABL, B
NPUMEHSTh  3HAHHA | TVIOOATBLHOIO  XapakTepa  OKOJOTMYECKHMX (GOpMUPOBAHUM MBIIUICHUS U
00 U3MEHEHUHU HpO6HeM; KYJIbTYPbI JIMYHOCTH, cC
KJIMMAaTa, TPUHIUIB! | - [UIAHAPOBAHHME U OCYIICCTBIICHHE JICUCTBUI B | (YHKIIMOHAIBHON TPaMOTHOCTH,
BEepEeKIINBOTO OKpY)Karollel cpejic Ha OCHOBE 3HAHUWS IEJIeH | HEOOXOIUMOM  JUIsl  peLIeHUs
IPOU3BOJICTBA, YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4un
s dpexTuBHO AKTHBHOE HEMPHSITUE NEHCTBUM, MPUHOCSIINX | DKOJOTMYECKM  00OOCHOBAHHOIO
NeiiCTBOBATE B | BPEI OKPYXKAKOILEH CPENE; OTHOIICHUS K CBOEMY 3/I0POBBIO
Ype3BBIYAIHBIX - yMEHHE MIPOTHO3UPOBAaTh | U IPUPOAHON CpEE;
CUTYaLHAX. HeOIaronpusTHhIE 9KOJIOTMYECKHE | - yMEeThb COONIoAaTh MpaBuiia
MOCTIE/ICTBUS HPEANPUHIUMACMBIX | SKOJIOTHYECKU I1eJIECO00Pa3HOro
JNEHCTBUM, IPEAOTBPALLATh UX; MOBEJICHUSI B OBITY U TPYIOBOU
- pacimpeHue OIlbITa JICSITEIILHOCTH | AEATEIbBHOCTH B LEJsAX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXPaHEHHsI CBOETrO 3/I0pOBbsl U
- OBJIQJICHUE HaBBIKAMU y4eOHO- | OKpY’)KaroIIeil PUPOTHON CPeIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLIMAJIbHOH YYHUTBIBaTh OIIACHOCTD
HACATCIIBHOCTH, BO3ECUCTBUSA Ha JKUBBIE
OpraHU3MbI OIPEIETICHHBIX
BEILIECTB, MOHMMas CMBICTT
MOKa3aTesst MIpeAeIbHON
JIOMYCTUMOW KOHIICHTPAIIUU
K 2.4 - YMEHHME ONpeneniTh KOHCTPYKTHBHBIE | - COPMHUPOBATH MIPEICTABICHUS:

BeimonHsaTe  paboThI
M0 TPOEKTHUPOBAHUIO
u CTPOUTENBCTBY
KEJIE3HBIX JIopor,
3EMJISIHOT'O TIOJIOTHA U
HNCKYCCTBCHHBIX
COOPYKEHHI.

O0COOEHHOCTH Y3JI0B U JeTajiell TMOABHKHOTO
COCTaBa;

- IOHNUMAaHHUEC CUCTCMBI TEXHUYCCKOI'O
O6CJ'IY)KI/IBaHI/I$I H PEMOHTa TMOJABHXXHOI'O
coCTaBa

0 CBOICTBaX METAJUIOB, CILIaBaX,
BUJAX  KOppO3WH,  0O0JacTu
MIPUMEHEHUS] HEeMETAJUTMYECKUX U
KOMIIO3UIIUOHHBIX  MaTCpUAJIOB,
BUJAaX M CBOWCTBaxX TOILINBA,

CMa304YHBIX u 3allIUTHBIX
MaTcpuaiax, CBOMCTBaxX
HEOPraHn4CcCKux n
OpPraHn4eCKux COCﬂHHCHHﬁ,

MapKUPOBKE U TIEPEBO3KE TPY30B
T10 JKEJIE3HOM J0pOore.

B pesynbrare ocBO€HHS MpOrpaMMbl y4eOHOIO MpeAMeTa peain3yeTcsl MporpaMMa BOCIIUTaHUS,

HarpaBJieHHas: Ha (POPMUPOBAHKE CICAYIOIINX JUIYHOCTHBIX pe3yabTaToB (JIP):

JIP 2 TlposiBnsitomNiA aKTUBHYIO TPAXAAHCKYIO MO3UIUIO, IEMOHCTPUPYIOLIUN MPUBEPKEHHOCTh
MPUHIIAIIAM YE€CTHOCTH, TOPSIOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH AaKTHUBHBIA M YYaCTBYIOIIUU B
CTYJCHUYECKOM M TEePPUTOPUATHLHOM CaMOYIPABIEHHWH, B TOM YHCJI€ HAa YCJIOBUAX JI0OpPOBOJHYECTBA,
MPOTYKTUBHO B3aWMOJICHCTBYIONTUHN U yUACTBYIOIINN B IEATEILHOCTH OOIIECTBEHHBIX OpPTaHU3aIUH.




JIP 4 TlposBisitolivii U 1EMOHCTPUPYIOLINM YBa)KEHUE K JIIOJAM TPYAA, OCO3HAIOIIMM IEHHOCTb
cooctBeHHoro Tpyaa. Crpemsmuiics K (GOPMHpPOBAHHIO B CETEBOM cpeAe JUYHOCTHO U
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAN.

JIP 16 IlpuoGpereHne 0O0y4aIOMIMMHUCS COIMAIBHO 3HAYMMBIX 3HAHUH O TpaBUIIAX BEIACHUS
9KOJIOTHYECKOTO 00pa3a KU3HH O HOPMaxX M TPAAUIUAX TPYJOBOU JEATEIHHOCTH YEJIOBEKAa O HOpMax H
TpPaJULIUAX MOBEICHUS YeI0BeKa B MHOIOHAIIMOHAJILHOM, MHOTOKYJIBTYPHOM OOILIECTBE.

JIP 23 Tlony4yeHne 00y4aroIMMHCS BO3MOXHOCTH CAMOPACKPBITHS H CaMOpeaTH3aIis JINYHOCTH.

JIP 30 OcymiecTBasommii MOUCK W  HCIOJIb30BaHWE HWH(OpManuu, HEOOXOIUMON s
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IUYHBIX 33/1a4, MTPO(HECCHOHATLHOTO M TMYHOCTHOTO 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
caMoOCTOsATEeNIbHAs padboTa 11
MPAKTUYECKHUE 3aHATUS 22
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE
B T.4..
TEOpeTUIEeCcKoe O0yueHue 25
MIPAKTUICCKHUC 3aHITHSI 4
KOHTPOJIbHbIE PadOThI 1
B coomeemcmeuu ¢ yyeOHvim niaawom no umoezam | cemecmpa ammecmayus
nposooumcs 6 hopme KOHMPOJLHOU pabomul.
[IpomexyTouHas arrectauus (B popme nuddepeHIpoBaHHOTO 3aUeTa) 2
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2.2 TemaTH4eCcKuii IJIaH 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)

Pa3znea 1. Teopernyeckue 0CHOBbI XMMHUU

8/1

Tema 1.1 CtpoeHue aToMOB.
Ilepuonuueckuil 3aKOH U
MEpUOINYECKas CUCTEMA
XHUMHUYECKHX 31eMeHTOB [I. 1.
MenneneeBa

1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPraHu4yeckoi u oOuieit xumun. [lepuoauueckas
cucrema xumuueckux eMenToB [I.M. Menneneesa. Ctpoenue aroma

OK 01 OK 02
JIP 16,23,30

Coaep:xanue yueOHOro MaTepuaJia

CoBpemeHHas: MoJielb CTpoeHUs] aroMa. CHUMBOJIMUECKUM SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
OnekTpoHHas kKoHpwurypaus atoma. Kiaccudukamms XumMuyeckux ieMeHToB (S-, p-, d-
3JeMeHThI). BaneHTHble 371eKkTpoHbl. BajneHTHOCTh. DNeKTpoHHas MPUpOoJa XUMHUECKON CBSI3HL.
DJNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMHUYECKON CBsI3M (KOBAJICHTHAs, MOHHASA, METAJUINYECKas,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMs.

[leprommueckast cucrema xumuueckux sneMeHToB J[M. MenaeneeBa. PU3MUYECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
9JIEMEHTOB, OOpa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BEIIECTB B COOTBETCTBUU C HOJOKEHHEM
XUMHYECKOro aeMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE M HAyYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CaMmocrosiTeibHasi padota o0yuarommxes Nel

Koncnekr, mnoaroroBka cooOmeHuid Ha Tembl 1O BbeIOOpYy: HanoTexHomorus Kak
IIPUOPUTETHOE HAIPABIIEHUE PA3BUTHUs HAayKu W Npou3BoacTBa B Poccuiickon denepanuu;
PamnoaktuBHOCTh. lCIONIb30BaHNWE pAJMOAKTUBHBIX M30TONOB B TEXHHYECKHX LENSX.
PeHTreHOBCKOE H3JIydeHHE M €r0 MHCIOJIB30BAHUE B TEXHMKE W MeauluHe. Penienue
TEOPETHYECKUX W HKCIIEPUMEHTAJIBHBIX 3a/ad IO BOIPOCAM: OCHOBHBIE MOHSTHS XHWMHH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3agaud Ha HAXOXJIEHUE OTHOCUTEJILHOU
MOJIEKYJIIPHOM MacChl, ONPEACICHUE MACCOBOM JOJIU XUMHUYECKMX DJIEMEHTOB B CIIOKHOM
BEIIECTBE.
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1 2 3 4
1.1. 2 Ilpaktuueckoe 3ansaTue Nel Pemenwe pacderHpix 3amad mo teme: "OCHOBHBIE OK 01. OK 02
KOJIMYCCTBEHHBIC 3aKOHBI M PACUYETHI 110 YPABHEHHSAM XUMHUYECKUX peaKiui” 5 HK, 24
4,
JIP 2,4,16,23,30
1.1.3 IlpakTtuyeckoe 3aHsaTHe 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 TIpakTuyeckoe 3anaTue Ne3 PerieHue 3KCIEepUMEHTAIBHBIX 3aJlay MO TeMe: THITbl OK 01, OK 02
XUMHUYECKHX CBS3CH. THUITBI KPUCTATMYECKHUX PEIICTOK 2 JIP 2,4,16,23.30
Paznen 2. Xumunuyeckue peakuuu 10/2
Tema 2.1 Tuner xwummueckux | 2.1.1 Knaccudukainys v TUIIBI XUMHYECKUX PEAKIIMH HEOPTAaHMYECKUX COSAUHEHUI OK 01, OK 02
peakuuii 1IK 2.4,
JIP 4,16,23,30
Coaep:xanue yueOHOIro MaTepuaJia
Knaccudukanuss 1 TUIOBI XMMHYECKHUX PEAKIMH C y4acTHEM HEOPraHWYECKHUX BEIICCTB.
CocraBieHrne ypaBHEHUN peakIuil COeIMHEHMs], Pa3IOKEeHHs, 3aMellleHusi, oOMeHa, B T.4.
peaxIuii TOpeHus, OKUCIICHUSI-BOCCTAHOBIICHHUSI. )
YpaBHeHHsI ~ OKUCIEHHA-BOCCTaHOBIeHHs. (CreneHb  okucieHus. Oxuciurens U
BoccTaHOBUTENb. (CocTaBleHHME U ypaBHUBaHHWE OKUCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxuii METOI0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKINH B
pHUPOJie, MPOM3BOACTBEHHBIX MPOIIECCaX U KUZHEACITEIbHOCTH OPTaHU3MOB.
CamocTosiTeibHasi padoTa o0yuarommxest Ne2 1
Ananu3 u npeobpazoBaHue yueOHOM nH(pOpMaIHH.
2.1.2 TlpakTtuyeckoe 3ansitue Ne4 PemeHne 5KCIEPUMEHTAIBHBIX 3a1ad IO TEMe: OK 01, OK 02
"OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIH" 2 T1IK 2.4,
JIP 4,16,23,30
Tema 2.2 DuiekTpoMTHYECKAS 2.2.1 PacTBOpeHUE KaK (PU3UKO-XUMHUYECKHIA MTPOIIECC. OK 01 OK 04
JUCCOIUAIIMA U HOHHBII 00MeH T1IK 2.4,
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia
Teopust AIEKTPONTUTUIECKON Tucconnanuu. MoHbl. DIeKTpOIUThI, HEANEKTPOIUTHI. Peakimu 2

noHHOro ooMeHa. CocTaBiieHHE peaklii HFOHHOr0 0OMEHA MyTeM COCTAaBJICHMSI UX MOJHBIX U
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2

COKpAIICHHBIX MOHHBIX ypaBHEHUI. KNCI0THO-OCHOBHBIEC peakivu. 3aJaHusl Ha COCTaBJICHUE
HMOHHBIX PEaKIHil.

[IpakTUueckoe UCIOJIb30BAaHUE PEAKIIMNA MOHHOTO OOMEHa U THUAPOJIN3a B TEXHOJIOTMUYECKUX
MIpoIIeccax JKeJIE3HOJOPOKHOTO TpaHcnopTa. [IOHATHS: ranbBaHOCTETHSI, TaJIbBAHOIIJIACTHKA,

HX IPAKTUYICCKOC 3HAYCHUC B KCIIC3IHOAOPOKHOM XO3SICTBE.

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne3

Ananu3 u npeobpazoBanue ydeOHOW mHpopmanuu. IlonroroBka cooOueHnit Ha TeMy IO
BeIOOpY: [IpakTHueckoe NMpUMEHEHHUE SJIEKTpoJin3a: papHUHHPOBAaHHUE, TallbBaHOILIACTHKA,
rajlbBaHOCTETHUsl.

2.2.2 JlabopatopHoe 3ansitue (padora) Nel "MccinenoBaHue CBOWCTB 3JEKTPOJIMTOB.
Omnpenenenne pH cpenbl pactBopoB. Teopus 31EKTPOIUTUUECKON JUCCOHAIIN"

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

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

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

Paznen 3. CTpoenne u cBOiCTBAa HeO

raHn4eCKHuXx BeleCcTB

712

Tema 3.1 Knaccuduxkarnus,
HOMEHKJIaTypa u CTpOEHHuEe
HCOPTraHNYCCKUX BCUICCTB

3.1.1 OcHOBHBIE KJIaCCHI CJIOXKHBIX HEOPTAHMUECKUX COCTMHEHUH.

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

Conep:xanue yueOHOro MaTepuaJia

[Tpenmer Heoprannueckoil xumuu. Knaccudukanus HeopraHuueckux Bemiects. [IpocTeie u
cloXkHble BemecTBa. (OCHOBHBIE KIJIACChl CIIOKHBIX BEHIECTB (OKCHU[BI, THUAPOKCHUIB,
KHUCJIOTBI, COJIM). B3auMOCBSi3b HEOpraHWYECKHX BEIIECTB. ATrperaTHble COCTOSIHHS
BenlecTBa. Kpucrtamnuueckue u amop¢Hble BelecTBa. THUIbl KPUCTANIMYECKUX PEIIETOK
(aTomMHasi, MOJIEeKyJspHasi, WOHHAs, MeTaJuIMueckas). 3aBUCHUMOCTb (PU3NYECKUX CBOMICTB
BEUIECTBA OT THUIIA KPUCTAUIMYECKOM PEIMIETKH. 3aBUCHUMOCTb XHMHUYECKOW AKTUBHOCTH
BEIIECTB OT BHMJA XUMHUYECKOM CBSA3M M THUIIA KPUCTAJUIMYECKOW peleTKu. [IpuymHbI
MHOTr000pa3usi BeleCTB

CaMocrosiTeibHasi padoTa o0yuarommxes Ned
AHanu3 u npeoOpa3oBaHue yueOHONW HH(OpMALIHH.

3.1.2 IlpakTuyeckoe 3aHaTHe NeS  PemeHue  NpakTUKO—OPHEHTHUPOBAHHBIX
HKCIIEPUMEHTAJIbHBIX 33/1a4 o Teme: YucThle BemecTa u cMecH. JlicnepcHble 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  IIpakTuyeckoe  3ansaTHe  Ne6  PemieHue — MpakTUKO—OPUEHTHPOBAHHBIX OK 01, OK 02
CBOMCTBA HEOPraHUYECKUX BEIIECTB | AKCIIEPUMEHTAJIbHBIX 331a4 1o TemMam: "Metamsl"; "Hemeramisr" 2 [IK 2.4,
JIP 4,16,23,30
CamocTtosiTeibHas padora o0yuyarommxcst Nedb
Pemennie mpakTUKO-OPHUEHTUPOBAHHBIX 3aJlaHUNl HAa CBOICTBa, COCTaB, IOJyYE€HUE W
0e30MmacHOe MCIOIb30BAaHNE HEMETANIOB B OBITY M MPAKTUYCCKOW JIEATEIHPHOCTH YeIOBEKa.
[TonroroBka cooOmeHnii Ha TemMy 1o BbIOOpy: IIpumeHeHue HemeTamsioB B
JKEJIE3HOAOPOKHOM X03s1icTBe. [IpaBuiia nepeBo3KM HEMETAIUIOB 110 JKEJIE3HOU JOPOTe.
[TonroroBka K UTOrOBOM KOHTPOJILHOM paboTe MO KilaccaM HEOPraHMYeCKHX COCAMHEHMIA: 1
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHMYECKUX BEIIeCTB (OKCHIOB,
TUAPOKCUOB, KHCIOT, COJled U Jp.). 3aKOHOMEPHOCTH B H3MEHEHHUU CBOWCTB IMPOCTHIX
BEIICCTB, BOJOPOIHBIX COCIWHEHWH, BBICIIMX OKCHIOB U TUIAPOKCHIOB. MaeHTHdHKaIus
HEOPraHMYECKUX BEIIECTB C HCIOJb30BAaHHEM UX (U3UKO-XMMHYECKUX  CBOMCTB,
XapaKTePHBIX KAYCCTBCHHBIX PEaKINi
Tema 3.3 Nnentudukanus | 3.3.1 ['eHeTHUEeCKas CBSI3b HEOPTaHUUECKUX COCTMHCHUI OK 01, OK 02
HEOPraHWYECKUX COETMHEHUI Hrorosasi kouTposibHasi padora Nel [IK 2.4,
JIP 4,16,23,30
Hmoz | cemecmpa: MaxcumanbHas yueOHast Harpy3ka (BCero) 30
OOGsi3arenbHast ayuTOpHas yueOHast Harpy3ka (BCero) 25
MIPaKTUYIECKUE 3aHATHUSA 12
71abopatopHble 3aHATHS (PaObOTHI) 4
camocTosTelbHas paboTa 5
KOHTpOJIbHAsI paboTa 1
Pa3nea 4. CtpoeHue u CBOMCTBA OPraHNYeCKUX COeIHHCHHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 Ilonarue 06 opraHMYeCKUX BeUIeCTBaX, UX MPUMEHEHUE Ha Kele3Hoi aopore. Teopus OK 01, OK 02
CTpPOCHUE u HomeHkiatypa | A.M. Bytnepoa. Knaccudukarus opraHu4ecKux BEIIeCTB 1IK 2.4,
OpraHMYECKHX BEIIECTB JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2

IlosiBneHne M pa3BUTHME OPraHMYECKOM XMMHUM Kak Haykd. [Ipeamer opraHM4eckod XUMHH.
MecTo M 3HaY€HHWE OpPraHMYECKOM XHMHHU B CHCTEME €CTECTBEHHBIX HayK. XUMHYECKOE
CTPOEHUE KaK TIOPAJOK COEAMHEHHS aTOMOB MOJIEKYJE COIVIACHO KX BaJEHTHOCTH.
IIpuMmeHeHre OpraHMYecKWX BENIECTB Ha JKele3Hou jopore. [lonoxkeHus Teopuu
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XUMHUYECKOTO CTpoeHus opranudeckux coeauHeHuit A.M. BytnepoBa. YriiepoaHbslii ckener
OpPraHMYECKOM MOJIEKYIJIbl 3aBUCUMOCTb CBOWCTB BELLECTB OT XMMHUYECKOI'O CTPOEHMSI MOJIEKYJI.
M3omepust u wm3omepsl. llonsatne o QyHKumoHanbHOW Tpymme. Pamukan.  [Ipunimms
KJIacCU(UKALMU OPraHUYeCKUX COeTUHEeHU. MexayHapoaHas HOMEHKJIATypa W HPUHIIUIIBI
HOMEHKJIATypbl OPIrAHUYECKUX COSAUHEHUH.

CamocrosiTejibHasi padoTa odyuarommuxcsi Ne6

[TonGop, ananu3 u mpeodpazoBanue ydeOHOW mH(popmanuu. [loaroroBka cooOmieHMd Ha
TeMbl 10 BbIGOpY: JKu3Hp u gestensHocth A. Kekyme. JKusub u mestenbHOCTh .
bepuenunyca. JKusnp u gestensHocts @. Beepa.

Tema 4.2 CpoiicTBa OpraHUYECKHX
COCIMHEHU I

4.2.1 AnkaHbl: COCTaB, CTPOCHHE, TOMOJIOTHUECKHH PSII.

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

Coaep:xxanue yueOHOIro MaTepuaJia

[IpenenbHbIe YrIeBOAOPObI (AJIKaHBI M HUKIOANKaHbl). (OCOOEHHOCTH KIacCH(PHUKALUU H
HOMEHKJIATYpBI, H30MepHs, (PU3MUECKUe CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
noigydyeHus. [opeHWe MeraHa Kak OJWH M3 OCHOBHBIX HCTOYHHKOB TEIUIAa B
MPOMBIIIIEHHOCTH U ObITy. CBONCTBA MPUPOJHBIX YIJIEBOJOPOIOB, HAXOXK/IEHUE B MIPUPOE
Y IPUMEHEHHUE aJIKaHOB.

4.2.2 TIpakTudeckoe 3ansitue Ne7/ PemieHue OSKCIIEPUMEHTATBHBIX 3aJad 10 TEMeE:
"CpaBHUTENbHAS XapaKTEPUCTUKA METaHA U TaHa"

Conep:xanue yueOHOro MaTepuaJia

Kunkue yrineBomopoabl (OEH3UHBI, KEPOCHHBI, CONSPOBHIE Macia, Ma3yT) - B KayecTBE
TOPIOYEro B JIBUraTeNiX BHYTPEHHETO CrOpaHMs MOJBHUKHOIO COCTaBa KeJIE€3HOAOPOKHOTO
TpaHcmopTa. TBepable YrieBoAopoasl (mapaduHbl) — KOMIIOHEHTHI JKHUIKHUX CMas3ok,
UCIONB3YEMBIX JUI CMa3Kd TPYIIMXCS Y3JI0B TEIJIOBO3HBIX JIBUraTened, OCEBbIX
MOJAIIUITHUKOB BaroHOB 3JIEKTPOBO30B, TEIJIOBO30B. ["aJIOreHNpOn3BOAHbBIE YTIEBOJAOPOIBI -
B KaUECTBE XJIa/IareHTa B pepHU>KEPATOPHBIX BarOHAX.

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

4.2.3 Anxensl, ankaaueHbl. CocTaB B 0COOEHHOCTH CTPOCHUS

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

Coaep:xanue yueOHOro MaTepuaJia
HenpenenbHuble (ankeHbl, aJKUHBI M ainkagueHbl). OcoOeHHOCTH KacCU(PHUKALUU U
HOMEHKJIATYpbl, Hu30Mepusi, (U3MYECKHe CBOWMCTBA, XHWMHUYECKHE CBOWCTBA, CIOCOOBI
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nojsyueHus. ['opeHue aleTuiaeHa Kak HMCTOYHMK BBICOKOTEMIIEPATypHOTO IUIAMEHHU JUIS

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

JKEJIE3HOAOPOKHOM XO35MCTBE

CamocrtosiTeibHas padora o0yuyarommxcst Ne/

ITon6op, ananu3 u npeodbpazoBaHue yueOHOU HMHPOPMAIIUH.

4.2.4 Tlpaxtuuyeckoe 3aHsTHe Ne8 PemieHue HKCHEPUMEHTANBHBIX 3aJad IO TEMe:

"[lonydyeHue 3TUSICHa U U3yYEHUE €r0 CBOMCTB"

Conep:xanue yueOHOro MaTepuaJia OK 01, OK 02

[lpuMeHeHHs MONMMEPOB Ha HOPEANPUATHAX KEJIE3HOJOPOKHOIO TpaHCIopTa JUis [IK 2.4,

JNEKTPOU3OJALIMYM, PYKaBOB TOPMO3HOW CHUCTEMBI II0€3/10B, IIPUBOAHBIX PEMHEM, JIP 4,16,23,30

500HUTOBBIX  COCYJOB  aKKyMyJIITOPOB, JeTajJell M  3allUTHBIX IOKPBITMH  Ha

JKEJIE3HOJJOPOKHOM TPAHCIIOPTE

4.2.5 TIpaktuyeckoe 3ansitue Ne9 PemieHne -SKCIIEpUMEHTANBHBIX 33Jad IO TEMe:

"AueTuniieH u ero romoiaoru” (AJIKUHbI)

Coaep:xxanue yueOHOro MaTepuaJia OK 01, OK 02

[TpuMmeHeHue nmosMMepsl Ha OCHOBE ITPOU3BOIHBIX AJIKMHOB B KAYECTBE M30JISLIUU 3aLIUTHBIX [IK 2.4,

000J104eK KaOeNbHBIX U3AETHIA U MPOBOIOB, BHYTPEHHEH OTAEIKN MAaCCaXKUPCKUX BarOHOB U JIP 4,16,23,30

BaroHOB 3JIEKTpomnoe3aoB. IIpuMeHeHue aleTuieHa M €ro romMoJoroB Ha MPEeANpHUSTHSIX

YKEJIE3HOJOPOKHOIO TPAHCIIOPTA.

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

K 2.4,

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

OcobeHHOCTH KJIacCU(pUKAMM M HOMEHKJIATYpbl, H30MepHs, (HU3MYEecCKue CBOICTBa,

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

OPENIPUATHIX ~ JKEJIE3HOJOPOKHOTO  TpaHcmopTa.  TOKCHYHOCTH  apOMaTH4ECKHX

YIJIEBOAOPOAOB. S TOXMMHKATBHI.

4.2.7 TlpakTtuyeckoe 3ansaTHe NelO PemeHne sKCHepUMEHTANbHBIX 337a4 IO TEMeE:

"CpaBHUTENIbHAS XapAKTEPUCTHKA CIIUPTOB"
OK 01, OK 02

Conep:xanue yueOHOro MaTepuaJia K 2.4

OpHoaTOMHBIE CHUPTBI — KaK OCHOBA JIAKOKPACOYHBIX MAaTepUajoB HaXOMASIIHUX CBOE PO
JIP 4,16,23,30

NPUMEHEHHE B JKEJIE3HOJOPOKHOM XO3SHCTBE (Kpacka sl MOKPBITUS MAaCCAKUPCKUX U
IPY30BBIX BaroHOB; MJIACTH(HUKATOPBl, NPHUMEHsEMblE B CBETO-, TEPMO-, MOpPO30-,
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BJIArOCTOMKMX JEeTalsgX IOABM)KHOIO cocTaBa U T.1.). IIpuMeHeHue >STUIIEHITIMKONSA U
[JIMIEpUHa B KadecTBe AaHTU(PHU30B B pajuaTOpax CHCTEM OXJIAXJIEHHs JBUrarenen
BHYTPEHHETO CrOpaHMs; TUAPABIMYECKUX, TOPMO3HBIX M 3aKaJOYHBIX KUJIKOCTEW B
NOJBMKHOM  COCTaBE  JKEJIE3HONOPOXKHOro  TpaHcmopra. IIpakthueckoe  3HadycHHE
apOMATHYECKUX CIUPTOB M MX MPOU3BOJIHBIX B JKEIE3HOMOPOKHOM XO3SMCTBE. Y CIOBHS
IIEPEBO3KYU CIIMPTOB I10 XKeJIe3HOM aopore. [IpakTnyeckoe 3HaU€HNE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPOKHOM X03sicTBe. [IepeBo3ka apoMaTHYECKUX CIIUPTOB 110 JKEIE3HOU 0pore,
MapKUPOBKA IPY30B.

4.2.8 Anpneruabel. Kap6onoBeie kuciioTsl. CocTaB, CTpOeHUE, KIIacCU(UKAIIHS

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

Coaep:xxanue yueOHOro MaTepuaJia

Oco0OeHHOCTH KJIacCH(PHUKAIMM W HOMEHKIATYphl, H30Mepus, (PU3NICCKHE CBOKCTBA,
XUMHUYECKHE CBOMCTBA, CIOCOOBI MoJydeHus. Mbliia KaK COJM BBICIINX KapOOHOBBIX KUCIOT,
ux Moromiee neiicteue. CliokHbIe Y3QHUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT.

CamocrosiTeibHas padoTa odyuarommxcs Ne8

[TonbGop, ananu3 u mpeoOpazoBaHue yueOHOW umHPopMmanuu. [ToaroToBka cooOuieHH Ha
TeMy 1o BBIOOpY:  MypaBbHHasl KUCIOTa B MPUPOJE, HAyKe M MpOU3BOACTBe. Mcropus
YKCycCa. HpaKTI/I‘-ICCKOG SHAYCHUC AJIBJACTHIOB W HUX IMPOHU3BOJHBIX B KCJIC3HOAOPOKHOM
xo3sfictBe. IlepeBo3ka anmpaeruioB MO  JKEJIE3HOM Jopore, MapKUpPOBKA TPY30B.
HpaKTI/I‘-IGCKOG 3HAYCHUC Kap6OHOBI)IX KHCJIOT U HUX IMPOU3BOAHBIX B KCJIC3HOAOPOKHOM
xo3sifictBe. [lepeBo3ka KapOOHOBBIX KHCIOT MO >KEJIE3HOW J0pore, MapKHpPOBKAa TPY30B.
HpaKTI/I‘-IGCKOG SHAYCHUEC )XUPOB U UX IMPOU3BOJHEBIX B KCJIC3HOAOPOKHOM XO3SICTBE.

4.2.9 JlabopatopHoe 3ansaTHE (padoTa) Ne3 "CBoiicTBa anpAerui0B 1 KAPOOHOBBIX KUCIOT"
Conep:xxanue yueOHOro MaTepuaJia

MypaBbHHBII ~ ampAeTH]  KaK  KOMIIOHEHT  OaKeIUTOBOIO  Jlaka,  SIBJISIOLIUMCS
AHTUKOPPO3HUOHHBIM IMMOKPBITUEM [JII BAaroHOB. TexcTonUT Kak OCHOBa JUIA HU3T'OTOBJICHUA
3yOuaThIX KOJIEC, BKJIAJbIIIed TOJIIMIHUKOB, a TakXke KaK 3JEKTPOU30JIATOP.
AcOOTEKCTOIIUT KaK KOMIIOHEHT AJId U3TOTOBJICHUA TPYIIUXCA HeTaHeﬁ JAUCKOB CIICIIJICHHUS U
TOPMO3HBIX KOJIOZIOK Ha JKele3HOJOPOKHOM TpaHcrnopre. IlpumeHeHue aneroHa B
JKEIIE3HOAOPOKHOM X03siicTBE [[puMeHeHue 1maBeneBor KUCIOThI 111 OUUCTKHA METAJUIOB OT
P’KaBUMHBI U HAKUIH, B TOM YHUCIE M B KOTJaX JOKOMOTHBOB. IlepeBo3ka M MapKHpOBKa
aJIBJACTHU/IOB U KAPOOHOBBIX KUCJIOT T10 YKEJIE3HOM OpOTe

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 sSKCHEpUMEHTANIBHBIX 3a1a4 IO TEME:
"Cnoxusie 3¢upsl. XKupsl. [Torstue o CMC"

Copaepxxanue yueOHOro MaTepuasa

byrunanerar kak KOMIIOHEHT HeHTAaQTaJleBbIX SMajlel, HCHOJb3YyEeMBIX [UIl OKpPAcKu
[ACCA)KUPCKUX BArOHOB M JIOKOMOTHBOB; 3JIEKTPOU30JIALIMOHHBIX JJAKOB, IPUMEHSIEMBIX IIPU
pPEMOHTE TArOBBIX ABUrateneil. JXupbl kak NpoAyKT NMUTaHUA U XMMHUYECKOE ChIpbe. 3aMeHa
JKUPOB B TEXHUKE HENUILEBHIM ChIpbeM. MbUIA BBICHIMX >KUPHBIX KMCIOT KaK 3aryCTUTENHN B
IUIACTUYECKUX CMa3Kax, IPUMEHAEMBIX B Ppa3IMYHBIX MEXaHM3Max M CMa3Ku
MNOJLINITHUKOB, 3y0UaThIX KOJIEC, BUHTOBBIX M LEMHBIX NEepeiay, AapHUPHBIX COEAUHEHUN U
ap. Cunrernueckue morouue cpeacrtsa (CMC): ToOCTOMHCTBA U HEOCTATKH.

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
OcoOeHHOCTH KJIacCH(PHKAIMM W HOMEHKIATYphl, H30MepHs, (HU3MYeCKHe CBOWCTBA,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYYEHUSI.

CamocrosiTeibHasi padoTa o0yuarommxest Ne9

[TonGop, ananu3z u mpeobpazoBanue ydeOHOU uHpopMmaiuu. [logrotroBka cooOmieHui Ha
teMy 1no BbIOOpy: Kuswp u nestenbHocth H.H. 3uHnHA. AHWIMHOBBIE KpPAacHUTENH.
[IpakTuyeckoe 3HaYeHHWE AMHHOB W HX HPOM3BOJHBIX B KEJIE3HOJOPOXKHOM XO3siiCTBE.
ITepeBo3Kka aMHUHOB MO JKEJIE3HON JOPOre, MAPKHUPOBKA IPY30B.

4.2.12 JlaGopaTopHoe 3anHsiTue (padora) Ne4 "Amunokucnorsl. benku. PacrnosnaBanue
BOJIOKOH"

Coaep:xxanue yueOHOro MaTepuaJia

KanpoH — kak KOMIOHEHT BHYTpeHHEN OTAeNKU MOJBI)KHOTO cocTaBa. [IpuMeHeHue kies Ha

OCHOBE TMOJIMaMHUa B BArOHOCTPOCHHUU ISl CKJIIEMBaHMS. MUIMOpa-nmoporiactT — Kak OCHOBA
JUIS  TeTUTOM3OJISIIIUU  M30TEPMHUUYECKUX, MACCAXKHUPCKUX W peprkepaTOpHBIX BaroHOB.
TexHU4YeCKUi BOMIOK Kak MPOKJIAJOYHBIM Marepuan B Oykcax MpPH PEMOHTE BaroHOB W
JIOKOMOTHBOB. 3HAUYCHHE aMHHOKAIIPOHOBOM W aMHWHOMHAHTOBOW KHCJIOT JJIi OOBEKTOB
JKEJIE3HOJOPOXKHOTO TpaHcmopTa. buocwHTe3 OenkoB. XWUMHYECKHE BOJOKHA 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 3ansiTHe (padora) Ne5 "CpoiicTBa yrieBoaoB"

OK 01, OK 02,
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OpraHUYECKUX BEILIECTB, ux | Cogeprxanue y4eOHOIro MaTepuasa OK 04, IIK 2.4,
3Ha4YCHHE M IPUMEHEHHUE B ObITOBOM | [IprMeHeHne mpecCOBaHHOM NPEBECUHBI IS BKIAABIIIEH MOAMIUITHUKOB, BTYJIOK, OTIOPHBIX JIP 4,16,23,30
U TIPOU3BOJICTBEHHOM JESTENBbHOCTH | IJIUT, M3TOTOBJICHHS ILIECTEPEH IOABMKHOIO COCTaBa IKEJIE3HOJOPOKHOIO TpPAHCIIOPTA.
4eJI0BEKa VYrieBosbl ¥ UX poJIb B )KMBOW ITpupoae. Pa3Butue caxapHol IPOMBIIIIIEHHOCTH B Poccun.
4.3.2 Ponp xumum B 0O0ECHEYCHHM OSKOJOTHYECKOW, HHEPreTHYECKOH U MHUIICBOM OK 01, OK 02
0€e301acHOCTH IIK 2.4,
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepHaJia 2
Ponbp opranuueckoil XuMMHMM B pEIIEHUU MPOOJIEM D3HEPreTUYECKOM O€30MacHOCTH, B
Pa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MAaTE€pUAIOB, HOBBIX MCTOYHHUKOB BSHEPruu
(ampTEepHAaTUBHBIE MCTOYHUKHM 3Hepruu). ONacHOCTb BO3JEHCTBUS HAa >KUBBIE OPraHU3MBbI
OpPraHMYeCKHUX BEIIECTB OTHENBHBIX KJIAcCOB  (YIJI€BOAOPOABI, CHHPTHI, (HEHOJIHI,
XJIOPOPraHUYECKHE MPOU3BOJHBIE, aJbACTUABI U Jp.), CMBICI [OKa3aTels MpPeaesIbHO
JOIIYCTUMOM KOHLEHTpaluu. YeaoBeK B MUPE BEILECTB U MaTEpHUaIOB. XUMHUs U 340POBbE
4eJI0BEKA
Pa3nes S. Kunernueckue 1 TepMOXMMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX PeaKIui 2/0
Tema 5.1 Ckopoctp xummyeckux | 5.1.1 TIpakTuueckoe 3ansitue Nel? Pemenne >KCHEpUMEHTANBHBIX 3334 10 TEME: 2
peakuuii. Xumuueckoe paBHoBecue | "CKOpOCTh XMMHUYECKHX peaklMi. XMMHUYECKOe paBHOBecue" OK 01, OK 02
Conep:xanue yueOHOro MaTepuaJia [IK 2.4,
BydepHbie pacTBOpbI B TEXHOJIOTHYECKHUX IMpoleccax (IpH 3JIEKTPOXHMMHUYECKOM HAaHECCHUH JIP 4,16,23,30
3alIMTHBIX TTOKPBITHH, B IPOU3BOJICTBE KpacUTEIIeH)
Pa3znen 6. PacTBopbl 2/0
Tema 6.1 Ilonsatue o pacTBopax 6.1.1 Ilpaktuuyeckoe 3ansitue Nel3 PemieHne >KCIEpUMEHTANBHBIX 33734 10 TEME: 2
"PacTBOpBI, HCHIOIB3yEMbIE B OBITOBOM 1 IPOU3BOJICTBEHHOM NEATEILHOCTH YenoBeka" OK 01. OK 02
Conep:xxanue yueOHOro MaTepuaJia HK'Z 4
IlepeBo3Kka pasiaMYHBIX KUAKOCTEW IO JKEJIE3HOM pgopore. PacTBopbl, HCIOJIB3yeMblE B TP 4.16 23’ 30
OBITOBOW, MPOW3BOJICTBEHHOW JIEATENBHOCTH YeJoBeKa. PacTBOphl, MpUMEHsEMble B T
JKEJIIE3HOAOPOKHOM XO351UCTBE
Pasznen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA 4/2
Tema 7.1 Xumus B OniTty u | 7.1.1 HoBelimme 1OCTHKEHUSI XUMUUECKOW HAYKH U XUMHUYECKON TEXHOJOTUH OK 01, OK 02,
IIPOU3BOJCTBEHHON  JEATEIBHOCTH OK 07,1IK 2.4,
JeJIOBEKa JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepHaJia 2
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2 3 4
Hoseilimme nOCTHXEHMS XUMMUYECKOW HAyKM M XMMHYECKOM TEeXHOJOoruu. Poimp Xumuu B
o0ecriedyeHNH SKOJIOTMYECKOM, HHEPreTHYeCKOW ¢ MHIIEBOM Oe30MacHOCTH, pPa3BUTHU
mequuuHbl. [lomck u aHanmu3 uWHGOPMALMM O TPUMEHEHHMH XHMHYECKHX BEUIECTB U
TEXHOJOTUH C ydeToM Oyaymieil mpodecCHOHAIBHOW NEeSTeIbHOCTH MO TeMaM: BaKHEHIIMe
CTpPOUTENBHBIE MaTepUalibl, KOHCTPYKIMOHHBIE MAaTepHaibl, KpPacKH, CTEKJIO, KepamHKa,
MaTepHajbl Ui 3JCKTPOHUKH, IPHUMEHSIEMbIE B JKEJIE3HOIOPOKHOM XO3AWUCTBE (HaydHas W
y4eOHO-Hay4HAas! IUTEepaTypa, CpesICTBA MaccoBOi nHpopmarun, cetb uTepHeT)
CamocrosiTejibHasi padoTa o0yuyarommxcsi NelO 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 TIpome:xkyTouHasi arrecTanus no pucuuiuimne. J{uddepenupoBanunslii 3auet 2 OK 01, OK 02,
OK 07,11K 2.4,
JIP 4,16,23,30
Hmoz 1| cemecmpa: MakcumanbsHas yaeOHas Harpy3ka (BCero) 42
OO0si3arenbHast ayquTOpHas yueOHast Harpy3ka (Bcero) 36
MPaKTUYECKHUE 3aHATHS 14
naboparopHbie 3aHsTUS (paOOTHI) 6
camocTosTelbHas paboTa 6
TG depeHIIMPOBaHHBIN 3a4eT )
Hroro: MakcumanpHas yueOHas Harpyska (BCero) 72
O0s3aresbHas ayUTOpHas yueOHast Harpy3Ka (BCcero) 61
MPaKTUYECKHUE 3aHATHS 26
1abopaTopHbie 3aHATHS (PaOOTHI) 10
caMmocCTosTeNbHas paboTa 11
KOHTpOJIbHAsI paboTa 1
Hmoecosas ammecmayus 6 popme nuddepeHnrpoBaHHOTO 3a4era 2
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O ITPE/IMETA
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecleYeHH IO

Y4eOHbIl penMeT peanusyercs B yaeOHOM Kabunete: JlabopaTopust XUMHUM U OUOJIOTHH
Obopyodosanue yuebHo2o kaburnema:

1. ITocamouHble MecTa IO KOJTHMYECTBY 00yJaroIHXCsl.
2. Pabouee mecTo mpernogaBaTes.

3. Metoanyeckue MaTepuabl 10O AUCITUTIIMHE

3.2. UnpopMmanoHHOe obecrnedeHne peajn3alui NPorpaMmMbl

IlepeueHs pekoMeHIyeMbIX Y4YeOHBIX W3IAHHUIH, JTOMOJHUTEIbHON JUTEPATYPHI
HNuTtepHeT-pecypcoB, 6a3bl JaHHBIX 0M0/1H0TEYHOTO (POHAA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. Kapnenko, JI. FO. Oprannyeckas xumus: yuebonuk mias CIIO / JI. FO. Kapnenko, C. B.
BacunnseBa. — Cankr-IlerepOypr: Jlans, 2024. — 192 c¢. — ISBN 978-5-507-51779-4. —
Texcr:  snektponHsblii /  JlaHb:  2JeKTpoHHO-OMOmoTreunas  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 nocTyna: amst aBTOpH3. MOIb30BaTeNei.

2. YepnukoBa H.}FO. Xumus B JOCTYIHOM H3JIOKEHWU: ydeOHOe mocobme mnsi cro / 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 mocTyma: i aBTOPH3. MOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:
1. HayyHo-nomymsipHbIM NPOeKT «DJeMeHThl OOJbIION HAayKH « (pu3MKa, XUMHUS, MAaTEMaTHKA,
aCTpPOHOMMS, HayKa O JKU3HHU, Hayka o 3emie). HoBocTH HayKku, KHUTH, Hay4HO-TIOMYJISIPHBIE

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

caiire [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum moctyrma: cBOOOIHBIA.

2. CaliT Hay4HO-TIOMYJIIPHOTO >KypHana «XuMmus U Ku3Hby». https://gotourl.ru/4785 Pexum

JOCTyTa: CBOOOTHBIM.
3. CaliT 0 XMMMHU: KIJIACCHYECKHE YUYEeOHHKH, CIPABOYHMUKH, SHIMKIONEIUH, IOHCK
OpPraHMYECKUX W  HEOPraHWYEeCKHUX  PEaKkUHWWd, COCTAaBIEHWE YPaBHEHHM  pPEAKLUI.

https://www.xumuk.ru/ Pexxum moctyma: cBOOOHBIIH.
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHWS YYEBHOI'O IPEAMETA
KoHTponms W oOIEHKa pe3ylnbTaTOB OCBOCHHS O0IIE00pa30BaTeLHOTO MpEIMeTa

pacKpbIBalOTCA Yepe3 AUCLUUILTHHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHKUE OOIINX

KOMITETEHIIMI 1O pa3/ienaM U TeMaM COJIepKaHusl yueOHOTro MaTrepuania.
[Tpomexyrounas arrectamnus B popme nuddepeHImpoBaHHOTO 3a9eTa.

Oo6mue komnerenuuu (OK),
JHYHOCTHBIE pe3yabTaTsl (JIP)

Paznen/Tema

THI oLleHOYHBIX
MeponpUATHI

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 COCTaBIICHHEC
XUMHYECKUX POPMYIT;

- 3ajaHus Ha HCIIOJIb30BaHUS
XUMHUYCCKOM CHMBOJHUKH H
Ha3sBaHUU COEOUHEHUU IIO
HOMEHKJIaType
MEX1YHApOJIHOTO co103a
TEOPETUYECKON U IIPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHMH IS COCTaBJICHUS
XUMHYECKUX POPMYIT;

- 3aciaymuBaHuEe COOOIICHUIA
U OIICHKA UX IIOJITOTOBKH;

- PesynbraT  BBINOJHEHUS
BHEAYJTUTOPHBIX
CaMOCTOSITCIIBHBIX PaboT;

- Pesynprar  BBINOTHEHUS
MPaKTUYECKON paboThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJaHMs;

- 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 it TPUBHUATBHBIX
Ha3BaHUM JJIS COCTaBIICHHUS
XUMUYECKHX (HOpMYIT;

- Pesynprar  BBINIOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENILHBIX PaboT

- PesynapTar  BBINIOJTHEHHS
MPAKTUYECKON pabOTHI;
-ITpakTHKO-OpHUEHTUPOBAHHbBIE
3aJaHus;

- Iloxbop, aHaAIM3 |
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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

- YCTHBII onpoc

- 3acinymuBaHue COOOIICHUM
U OIICHKA UX IIOJITOTOBKH;

- 3ajaHusa Ha HCIOJIb30BaHMSA
XUMHUYCCKOM CHMBOJHUKH H
Ha3BaHUM COEOUHEHUU IIO
HOMEHKJIaType
MEKTYHApOIHOTO coro3a
TEOPETUYECKOU U IIPUKIIATHON
XHUMHH u TPUBHUATIBHBIX
Ha3BaHM IS COCTaBJICHUS
XUMUYECKUX HOPMYIT;

- Pesynprar  BBINOJTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- Pesynprar  BBINOIHEHUS
MPAaKTUYECKON pabOThI;

- Pesynprar  BBINOIHEHUS
nabopaTopHOM paboTHI;
-ITpakTHKO-OpUEHTUPOBAHHbBIC
3aJ]aHN;

- ITon6op, a”HaJIn3 u
npeoOpa3oBaHue yaeOHOU
uHpopmauu

OK.07
IIK 2.4

JIP 4, 16, 23, 30

P7: Tema 7.1

-IIpakTHKO-OpHEHTUPOBAHHBIE
3a/1aHus;

- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yueOHOU
nH(popMaluy,

24




5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1OB OB YUEHUSA

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTHUBHBIE YHOPAXXKHEHUS IO 3aKPEIUICHUI0 M OTpaboTKe
M3Y4YEHHOI'0 MaTepuaa
5.2 AKTHBHBIE W WHTEPAKTHUBHBIC: JBpPUCTHUYECKHE Oeceipl, IUCKYCCUHU, KpPYIJBIA CTOM,

IMpE3CHTal s, BUKTOPHHA, KBECT.
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