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1 MACIIOPT PABOYEI IPOT'PAMMBI YYEBHOI'O ITPEJMETA
OV 09. XUMUSI

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl
PabGouas mporpamMa y4eGHOTO MpeaMeTa SIBISICTCS YacThI0 MPOTPaMMbI CPEIHEro (TIOJIHOTO)
obmero oopazoBanus no crenuaibHocTy CITO 23.00.00
[Tpu peanusanuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BaThCs pa3inyHble 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH, AIEKTPOHHOE 00OyUeHue.

1.2 Mecto yuednoro npeamera B ctpykrype OIIOII-TIIICC3:

O0111e00pa30oBaTeIBLHBINA TIpeIMET «XUMHSD» W3ydaeTcsi Ha 0a30BOM YpoBHE B 00IIe00pa30BaTeIbHOM
IIMKJIe Y4eOHOTO TJIaHa OCHOBHOM MPO(hecCHOHATbHON 00pa30BaTeNIbHON MPOrpaMMbl YKPYITHEHHBIX TPYIIIT
cnenuanbHocTei / mpodeccwmii: 23.00.00

TpynoemkocTs npeaMera «Xumush» Ha 0a30BOM YpOBHE COCTaBiIsSeT 72 yaca, U3 KOTOpbIX 64 yaca —
0a30BbIil MOAYb (6 pa3zmenoB) U 8 YacoB — MPUKIAIHON Momynb (1 paszen), BKIIOUYAIOIUN MpPaKTHKO-
OPHEHTHUPOBAHHOE CO/IepPIKaHNe KOHKPETHOM MPOPECCUH MITN CIIEHUATIEHOCTH.

[puknanHoit MOmyb BKIIIOUaeT oAuH paszen. Pazgen 7 «Xumus B ObITY U TMPOU3BOJCTBEHHON
JESITeTHbHOCTH YeJIOBEKa» pean3yeTcs Ul YKPYITHEHHBIX TPy creruansHoctel / mpodeccnii: 23.00.00
Ha MarepHaie, CBS3aHHOTO C DKOJIOTMYECKOM Oe30MacHOCThI0 U OLIEHKOM IOCNENCTBUIM OBITOBOW H
TMIPOU3BOJICTBEHHOM JISSITEITHHOCTH, TI0 OTpaciisiM OyayIieit mpogeCcCHOHATLHOMN A TEITHHOCTH 00 YUYAIOIIXCS.

1.3 Iliianupyemble pe3yJbTAThl OCBOCHHS Y4eOHOro NmpeaMera:
1.3.1 Lenp yyeOHOTO mpeameTa:

DOpMUPOBAHME y CTYINCHTOB MPEACTABIECHUS O XWMHYECKOM COCTaBIBIIOLICH €CTECTBEHHOHAYYHOMN
KapTHHBI MHpa KaK OCHOBBI TPUHSITUS PEIICHWH B >KU3HEHHBIX M TPOW3BOJCTBEHHBIX CHUTYAIHSAX,
OTBETCTBEHHOTO MTOBEJICHHS B TIPUPOJIHOM Cperie.

3agaun npeMera:

1) cdopmupoBaTh MOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX TPOIIECCOB H SBICHHUI
B OKpYXalollel cpene, LENOCTHOW HAy4YHOW KapTHHBI MHUpA, B3aUMOCBSI3M M B3aMMO3aBHUCHUMOCTH
€CTECTBCHHBIX HayK;

2) pa3BUTh YMEHHUS COCTABIATH (DOPMYJIbI HEOPTAaHUUECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHUS
XAMUYECKHX PEAKINiA, OOBSICHSITh UX CMBICII, HHTEPIIPETHPOBATH PE3YIIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTH  HABBIKM MPOBEICHUS MPOCTEHIIMX XHMHUYECKHX 3KCIEPUMEHTATbHBIX
UCCIIEIOBaHUN C COOJIOIEHMEM MpaBUil O€30MacHOro oOpallleHHsl ¢ BELeCTBaMU M J1a0OpaTOpHBIM
000pyIOBaHHEM;

4) pa3BUTh YMEHHS HCIIOJb30BaTh HWH()OPMALMIO XHMHYECKOTO XapakTepa W3 pa3IUIHbIX
HUCTOYHUKOB;

5) cdopMupoBaTh yMEHHS MPOTHO3MPOBATH TOCICACTBUS CBOCH JEATETBHOCTH W XUMHYECKUX
MPUPOIHBIX, OBITOBBIX U MTPONU3BOACTBEHHBIX ITPOLIECCOB,;

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



1.3.2 B pe3ynbTare 0OCBOCHUS yIEOHOTO MpeaAMEeTa 00yJatoIMics JOIKEeH

yMeTh:

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

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COCJIMHEHUSX, 3aps]l HOHA, XapaKTep Cpebl B BOJHBIX pacTBOPAaX HEOPIaHUYECKUX COEIUHEHUH,
OKHCJIUTENb W BOCCTAHOBHUTENb, NPUHAMJIECKHOCTh BEIIECTB K pPa3IU4YHbIM KJIACCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: IEMEHTHl MAJIBIX MEPUOAOB MO UX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MennueneeBa; oOIIMEe XUMHUYCCKHE CBOMCTBAa METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKNX W OpPraHWYECKHUX COEIMHEHMH; CTPOCHHME U XHMHYECKHE CBOMCTBA H3YYEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOWMCTB BEILECTB OT MX COCTaBa M CTPOCHHUS; MPUPOTY XUMUUYECKON
CBSI3M (MOHHOM, KOBAJEHTHOW, METAJULIMYECKOM), 3aBUCHUMOCTb CKOPOCTH XHMHYECKOM peakuuu u
MOJIOXKEHUS XMMHYECKOT0 PaBHOBECHS OT Pa3IMUHBIX (haKTOPOB;

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

- IPOBOAMTH CAMOCTOATEIBHBIN MOMCK XUMHUECKONW MH(OPMAIMN C HCIIOIB30BaHUEM Pa3IMIHBIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeETa);
MCTOJIb30BATh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH U mepenayd XUMUIEeCKOH nHpopManuu 1 ee
MIPEJICTAaBJICHUSI B Pa3IMYHBIX (POpMAax; UCIIOJIb30BaTh MPHUOOPETEHHBIC 3HAHUS U YMEHHUSI B PAKTUYECKOM
JESTEIbHOCTH U TOBCEJHEBHOM XHU3HU JUIS: - OOBSACHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNICHUS BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKHX
MIPEBPALCHUH B PAa3JIMYHBIX YCIOBUSAX U OLIEHKU MX MOCIIEACTBUIA;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

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

- Oe3omacHOro OOpamieHHss C TOPIOYMMHM M TOKCHUYHBIMH BEIIECTBAMH, JIa0OPATOPHBIM
000pyIOBaHUEM;

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

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

- [IOHMMaTh  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSMHM  mpodeccuu
npodeccnoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO0 JaHHON y4eOHOM TUCIUIUINHE.

3HATh:

- Ba@)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJsIpHash MaccChl, MOH, aJUIOTPONHS, M30TOMNbI, XUMHUUYECKas CBS3b,
AJEKTPOOTPHUIATEILHOCTD, BaJIECHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PAacTBOPBI, DJIEKTPOIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAs] JUCCOLMAIUS, OKUCINUTEIb 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: COXPAaHEHUS MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, NEPUOANUECKUN
3aKOH,;

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

- BOKHEMWIIIME BEUIECTBA U MaTepHUaJIbl: OCHOBHBIE METAJLJIbI U CIUIABBI, CEpHAasi, COJISIHASI, a30THAs
U YKCYCHAasl KUCJIOTBI; IIeJI0YM, aMMHUaK, MUHEpaJIbHbIE yIOOpEeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH301,
ATaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmal, KJIeTdyaTKa, 0eTKU, HICKYCCTBEHHBIE M CHHTETUYECKHE
BOJIOKHA, Kay4yKH, MJIACTMACCHI.



1.3.3 [Inanupyemsble pe3yabTaThl OCBOCHHUS 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
Br16upath criocoOsr - TOTOBHOCTh K TPy, OCO3HAHUE | XUMUYECKHX 3HAHWH, KOTOpas
perieHus 3anaqy IIEHHOCTH MacTepCTBa, TPYAOTII00HUE; BKJIFOYAET: OCHOBOIIOJIAraroIe

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3IM4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYSCKOU u COLIMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATD, TJIAaHUPOBATH n
CaMOCTOSTEIILHO BBINOJIHSITh TaKyIo
JIEATEIIbHOCTD;

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccnoHaTbHOMI

JIEATEIILHOCTH,

OBianeHne yYHHBEPCAIbHBIMH Y4YeOHBIMU
MO3HABATEJIbLHBIMH 1€CTBUSIMM:

a) 0a3oBbIe 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 JOCTIKEHHUST,

- 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 MPO0JIeM

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, HaXOOWThb apryMEHThl Ui
JIOKa3aTebCTBAa CBOUX YTBEP K/ICHMI, 3a1aBaTh
rapamMeTpsl 1 KPUTEPUU PELICHHUS;

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

- YMETb IEPEHOCUTH 3HAHUS B II03HABATEIIBHYIO
u IIPAKTUYECKYIO obnactu
KU3HENIEATEIIHOCTHY;

- YMETb MHTETPUPOBATH 3HAHUs M3 PA3HBIX

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

aToM, DJIEKTpOHHas 000JI0YKa
aroma, S-, pP-, d-3J€KTpOHHBIC
opouTanm aTOMOB, WIOH,
MOJIEKYJIa, BaJICHTHOCTD,

AIIEKTPOOTPHULIATEIHHOCTB,
CTETICHb OKHCIICHUSI, XUMHUUECKast
CBsI3b, MOJIb, MOJSIDHAs Macca,
MOJIIpHBIA  00BEM, YIJIEPOJHBIN
CKeJneT, (yHKIMOHATIbHAS TPYIINA,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHUH PsiJl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KHUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BelecTBa  (YraeBOAbI, IKUPBI,
OelKM), MOHOMEp, IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAIMYEeCKas
pelieTka, THUIMBl  XUMHYECKUX
peakuuit (oKHMCIUTENBHO-
BOCCTQHOBHTEINIbHbBIE, JK30- H
SHJIOTEPMHUYECKHUE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJIUTHI,  HEIIEKTPOJIMTHI,
ANIEKTPOJIUTHYECKAsT
JMCCOLMAIINS,
BOCCTAHOBHTEIT,
XUMHYECKOU
XHMHYECKOE
TEOpUH U
XHUMHYECKOTO
OPTaHUYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JICCOIMAIN, TEPUOTUYECKUN
3akoH J[.M. MenzaeneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XHFIMUH,
(aKkTOJIOTMUECKUEe  CBENICHUS O
CBOICTBaX, COCTaBe, MOTYYEHUH U
6e30macHOM WCIIOJIE30BaHUH
BOKHEHIIINX HEOPTaHWYECKUX U
OpPraHUYeCKUX BELIECTB B OBITY

OKHCIUTEb,
CKOpOCTb
peaxImy,

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, yrapHBI Tra3,
YIJEKHCIBIA ~ Ta3,  aMMHaK,

raiieHasl M3BeCTh, HETalllCHasI
U3BECTh, IHThCBAs CoAa M
JIPYrUX), COCTaBISITH (HOPMYIIBI
HEOPraHUYECKUX M OPTaHUYECKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBSICHATh WX CMBICI;

MOATBEPK1aTh XapakTepHbIE
XHUMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOILIMMU
JOKCIIEPUMEHTAMH M 3alMUCIMU
YpaBHEHUU XUMHUYECKHIX
peaxkumii;

- yYMETh YCTaHABIIMBaTh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX u
OpPraHUYECKUX BEIICCTB K
ONPEIEIICHHBIM KJaccaM u
TpyIIam COCJTMHEHUIA,
XapakTepU30BaTh HMX COCTaB M
BayKHEHIITIIE CBOMCTBA;
ONpEeNIEATh BHUIbI
XUMHYECKUX CBsI3EH
(xoBaseHTHAs, WOHHAas,

MeTaJlJIMyecKas,  BOJOPOIHAs),
TUIBI KPUCTATIMYECKUX PEIIETOK
BEILIECTB; KJIaccu(HUIUpPOBaTH
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 Il peIICHHS
MIPAKTHYECKUX 3a1a4 u
DKOJIOTHYECKHM  OOOCHOBAHHOI'O

OTHOUIEHHsI K CBOEMY 3/I0POBBIO
U IIPUPOJHOU Cpene;
- 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 o0s1acTH HEeHHOCTH HAYYHOTO O3HAHUSI:

- copmMupoBaHHOCTD MHPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHON MPaKTHUKH,
OCHOBAaHHOTI'O Ha JMAIIOre KyJbTYD,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
IIOJINKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM u
YUTATENIbCKOA  KyJIbTYpbl ~ KaK  CpeACTBa
BSaHMOHeﬁCTBHH MCXKAY JTIOJAbMHU U IMO3HAHHA
MUDa;

- OCO3HAHHUE LIEHHOCTH HAay4YHOW JeATeIbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH NPOEKTHYIO U
UCCIEA0BATENCKYIO JIeATeNTbHOCTh
WHIVBUIYAJIBHO U B IPYIIIIE;

OgiaieHne yHHBEPCATbHBIMH Y4eOHBIMH
MMo3HaBaTEJIbHbBIMU HeﬁCTBHHMH:

B) pabora ¢ undopmaunueii:

- BIAJETh HABBIKAMH TOIyYEHHUS MHPOPMAIUU
U3  HCTOYHHUKOB pa3HbIX  THUIIOB,
CaMOCTOSITETIBHO OCYLLECTBIIATh [TOMCK, aHAJIN3,
CHCTEMATU3aLIUI0 " MHTEPIIPETALUIO
uHpOpMAIUN pa3IMYHbIX 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 ~ MOHHOTO  OOMeEHa,
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 OOpaIleHnu ¢
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)KarolIed cpesl, | JKOHOMUYECKUMX IIPOLECCOB HA  COCTOSHME | MHMPA, POJIM XMMHU B IO3HAHUH
pecypcocOepexeHuro, | IPUPOIHOM M COLUMAIBHON CPENbl, OCO3HAHUE | SBJICHUM MIPUPOIBL, 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
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 9KOJIOTMYECKHE | - yMEeThb COONIoAaTh MpaBuiia
MOCTIE/ICTBUS HPEANPUHIUMACMBIX | SKOJIOTHYECKU I1eJIECO00Pa3HOro
JNEHCTBUM, IPEAOTBPALLATh UX; MOBEJICHUSI B OBITY U TPYIOBOU
- paclLIUpeHHe  OIbITa JICSITEIILHOCTH | AEATEIbBHOCTH B LEJsAX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXPaHEHHsI CBOETrO 3/I0pOBbsl U
- OBJIQJICHUE HaBBIKAMU y4eOHO- | OKpY’)KaroIIeil PUPOTHON CPeIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLIMAJIbHOH YYHUTBIBaTh OIIACHOCTD
NEATCIIBHOCTH, BO3ECUCTBUSA Ha JKUBBIE
OpraHU3MbI OIPEIETICHHBIX
BEILIECTB, MOHMMas CMBICIT
MOKa3aTesst MIpeAeIbHON
JIOMYCTUMOW KOHIICHTPAIIUU
I1K1.3 - YMEHHME ONpeneniTh KOHCTPYKTHBHBIE | - COPMHUPOBATH MIPEICTABICHUS:
ObecneunBaTh 0COOEHHOCTH Y3JI0B M JeTajiell TMOABHKHOTO | O CBOMCTBAaX METAJUIOB, CIUIaBaX,
0€301acHOCTh COCTaBa; BUJAaX  KOppo3uH,  obiactu
JBUKEHUS -  TIOHUMaHUE€  CHUCTEMbl  TEXHMYECKOTO | IPUMEHEHUS] HEMETANIMYECKUX U
MOJBMKHOTO COCTaBa | OOCTY)KMBaHHSI W  PEMOHTa  IOJBIIKHOTO | KOMIIO3UIIMOHHBIX ~ MaTEpUAJIOB,
cocraBa BUJAX U CBOWMCTBAaX TOIUIMBA,

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 TEpPPUTOPUATHLHOM CaMOYIpPABIECHUH, B TOM YHUCIIEC HAa YCIOBUSAX JI0OpPOBOJILYECTBA,
MPOYKTUBHO B3aWMOJICHCTBYIONTUH U yUYaCTBYIOIIUN B IEATEILHOCTH OOIIECTBEHHBIX OpPTaHU3aInH.




JIP 4 IlposiBnsironiuii 1 AEMOHCTPUPYIOIIMNA YBaXXE€HHUE K JIIOASM TPy, OCO3HAIOIIUN IIEHHOCTh
cooctBeHHOoro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHUIO B CETEBOM Cpele JUYHOCTHO U
pohecCuoHaNTbHOTO KOHCTPYKTUBHOTO «1IM(POBOTO CIEAAY.

JIP 16 IlpuoGpereHne 0O0y4arOMIMMHUCS COIMAIBHO 3HAYMMBIX 3HAHUH O TpaBUIAX BEIACHUS
IKOJIOTHYECKOTO 00pa3a KM3HU O HOPMax M TPAAUIHUAX TPYJOBOU JEATEIHHOCTH YEIOBEKa O HOpMaxX U
TpPaJULIUAX MOBEJCHUS YeI0BEeKa B MHOITOHAIIMOHATILHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 Tlonyyenue 00y4aromuMHUCS BOZMOKHOCTH CAMOPACKPBITHS U cCaMOpeaTn3alis JINYHOCTH.

JIP 30 OcymiecTBasomuii MOUCK W  HCIOJIb30BaHWE HWH(OpManuu, HEOOXOIUMON s
3¢ (HEeKTHBHOTO BHITIOTHEHHSI PA3IMYHBIX 33]1a4, TPO(HEeCCHOHATLHOTO U TMYHOCTHOTO Pa3BUTHSL.



2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM y4eOHOro npeaMera u BUbl Y4eOHOH padoThI

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrpaMMbl Y4eOHOT0 MpeaMeTa 72
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:
JIEKITNH, YPOKH 28
MPAKTUYECKHUE 3aHATUS 24
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COJIEP:KAHNE
B T.4..
TEOpeTUIEeCKoe O0yueHue 25
MIPAKTUICCKHUC 3aHITHSI 4
KOHTPOJIbHbIE PadoThI 1
B coomeemcmeuu ¢ yyeOHvim nianom no umoeam | cemecmpa ammecmayus
nposooumcs 6 hopme KOHMpPOJILHOU pabomul.
CamocrosiTesibHAsi padoTa 10

[Ipome:kyTounasi arrectanus (B popme nuddepenurpoBanHoro 3auera)




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 HEOPTraHWYECKON 1 00mIel xumuu. [leproanueckast
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 KoHpurypaus atoma. Kiaccudukaims XuMH4YecKuX 3ieMeHToB (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
HJIEMEHTOB, O0pa3yeMbIX MMH MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUHM C TOJIOKEHHEM
XMMHYECKOro aeMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE U HAyYHOE 3HAYECHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CaMmocrosiTeibHasi padota o0yuarommxes Nel

Koncnekr, mnoarotoBka cooOmeHuid Ha Tembl 1O BbIOOpy: HaHoTexHomorus Kak
IIPUOPUTETHOE HAIPABIIEHUE PA3BUTHUs HAayKu W Npou3BoacTBa B Poccuiickon denepanuu;
PamnoaktuBHOCTh. lCIONIb30BaHNWE pAJMOAKTUBHBIX M30TONOB B TEXHHYECKHX LENSX.
PeHTreHOBCKOE H3JIydeHHE M €r0 MHCIOJIb30BAHME B TEXHHUKE M MeIULMHE. PenieHue
TEOPETHYECKUX M HKCIIEPUMEHTAJBHBIX 3a/ad IO BOIPOCAM: OCHOBHBIE MOHSTHS XHWMHH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3agaud Ha HAXOXJIEHUE OTHOCUTEJILHOU
MOJIEKYJIIPHOM MacChl, ONPEAEICHUE MACCOBOM JOIM XUMHUYECKHX DJIEMEHTOB B CIIOXKHOM
BEIIECTBE.




1 2 3 4
1.1. 2 Ilpaktuueckoe 3aHsaTHe Nel Pemenwe pacderHpix 3amad mo teme: "OCHOBHBIE OK 01 OK 02
KOJIMYCCTBEHHBIC 3aKOHBI M PACUYETHI 110 YPABHEHHSAM XUMHUYECKUX peaKiui” 5 K13
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 I1IK1.3
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 IIK1.3
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. )
YpaBHeHHs]  OKUCIEHHA-BOCCTaHOBJIeHHs. (CreneHb  okucieHus. Oxucnurenb U
BoccTaHOBUTENb. (CocTaBleHHME U ypaBHUBaHHWE OKUCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxuii METOI0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKINH B
pHUPOJie, MPOM3BOACTBEHHBIX MPOIIECCaX U KUZHEACITEIbHOCTH OPTaHU3MOB.
CamocTosiTeibHasi padoTa o0yuarommxces 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 I1IK1.3
JIP 4,16,23,30
Tema 2.2 DuiekTpoMTHYECKAS 2.2.1 PacTBOpeHUE KaK (PU3UKO-XUMHUYECKHIA MTPOIIECC. OK 01 OK 04
JMCCOIMAIAA U HOHHBIH 00MeH IIK1.3
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia
Teopust AIEKTPONTUTUIECKON qucconnanuu. MoHbl. DIeKTpOIUThI, HEANEKTPOIUTHI. Peakimu 2

noHHoro oomena. CocraBjieHue peaKLII/Iﬁ MOHHOr0 OOMeHa IIYTCM COCTABJICHUS MX IOJHBIX U




2

COKpAIICHHBIX MOHHBIX ypaBHEHUI. KNCI0THO-OCHOBHBIEC peakivu. 3aJaHusl Ha COCTaBJICHUE
VMOHHBIX PEaKLIHi.

[IpakTUueckoe UCIOJIb30BAaHUE PEAKIIMNA MOHHOTO OOMEHa U THUAPOJIN3a B TEXHOJIOTMUYECKUX
MpoIEeccax KeJIe3HOAOPOKHOro TpaHcnopTa. [[oHATHS: raJbBaHOCTEr WS, raJbBaHOIIACTHKA,
MX IIPAKTUYECKOE 3HAYEHHUE B JKEJIIE3HOJOPOKHOM XO35MCTBE.

CamocrosiTejibHasi padoTa odyuarommxcsi Ne3

AHanmu3 u mpeoOpazoBanue yueOHOU uHopmarmu. [loAroToBka cooOIEeHUI Ha TeMy IO
BbIOOpPY: [IpakTHyeckoe NpUMEHEHUE JJIEKTPOJiM3a: papUHUpPOBAHHUE, TajlbBAaHOIIACTHKA,
TaJIbBAHOCTCT U,

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

OK 01 OK 04
I1K1.3
JIP 4,16,23,30

2.2.3 JlabopatopHoe 3ansTHe (padoTa) Ne2 "Peakiuu nonHoro oomena. ['uaponus comneit"

OK 01 OK 04
I1K1.3
JIP 4,16,23,30

Pasnen 3. CtpoeHnue u cBOMCTBA HEO

TFraHU4IYe¢CKHUX BCIIECCTB

712

Tema 3.1
HOMEHKJIaTypa

Knaccuduxkarus,
u CTPOCHHE

HEOPTraHNYCCKUX BCIICCTB

3.1.1 OCHOBHBIE KJIACCHI CI0KHBIX HCOPTaHNUYCCKUX CO€IUHEHMH.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

[Tpenmer Heopranuyeckoit xumuu. Knaccudukaius Heopranuueckux BemiecT. [IpocTeie u
clnoxHble BemecTBa. (OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI, THUAPOKCHUIBL,
KHUCTIOTHI, COJIM). B3auMOCBSi3b HEOPraHWMYECKUX BEIIECTB. ATpEraTHble COCTOSIHHS
BemecTBa. Kpucramnumueckre U amop(HbIe BeleCTBA. THIbl KPUCTALTUYECKUX PEIIETOK
(aTromMHasi, MONEKyNsSpHasi, WOHHAs, MeTaJUIMuecKas). 3aBUCHUMOCTh (PU3UYECKUX CBOICTB
BEIIECTBA OT THIA KPHUCTAJUIMYECKOW pPEIMIeTKH. 3aBHCHUMOCTh XUMHUYECKOW aKTUBHOCTH
BEIIECTB OT BUJA XUMHUYECKOW CBSI3M M THUMA KPUCTALTMYECKOW pemeTku. [IpuduHbI
MHOr000pa3usi BEIIECTB

CamocrosiTeibHas padora odyuarommxcs Ned
Ananu3 u npeobpazoBaHue yueOHOM HH(pOpMAIHH.

3.1.2 TIlpakTtuyeckoe 3aHaTHe Ne5S  PemeHue  NpakTHKO—OPHEHTHPOBAHHBIX
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe: UncThIe BelecTBa U cMecH. J{ucnepcHble CUCTEMBI.

OK 01 OK 02
I1K1.3
JIP 4,16,23,30




1 2 3 4
Tema 3.2 Owusuxo-xumuueckue | 3.2.1  IlpakTuyeckoe  3aHaTHe  Ne6  PemeHune — NpakTHKO—OPHEHTHPOBAHHBIX OK 01 OK 02
CBOMCTBA HEOPTAaHMYECKUX BELIECTB | AKCIEPUMEHTAIBHBIX 3a7a4 1o TemaM: "Meraiuel"; "Hemeramsr" I1IK1.3
JIP 4,16,23,30
CamocrosiTe/ibHasi padoTa odyuarommxcsi NeS5
PemieHne INpakTUKO-OPUEHTUPOBAHHBIX 33J@aHUM Ha CBOWCTBA, COCTaB, IIOJy4CHHE U
0e30I1acHOe KMCII0JIb30BaHHE HEMETAUIOB B OBITY M MPAKTUUYECKON AESTENbHOCTH YEJIOBEKA.
[TonroroBka cooOmeHnii Ha TemMy 1o BbIOOpYy: IIpuMeHeHuWe HeMeTasioB B
KeJIe3HOI0OPOKHOM Xo3sicTBe. [IpaBuia nepeBo3kyu HEMETAIIIOB 110 KeJIe3HOU Jopore.
[TonroroBka K UTOrOBOM KOHTPOJILHOM paboTe MO KjlaccaM HEOPraHMYECKUX COEIUHEHMIA: 1
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX BELIECTB  (OKCHJIOB,
TUAPOKCUOB, KHUCIOT, COJIEH U Jip.). 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB IPOCTHIX
BEILIECTB, BOJIOPOJHBIX COCIUHEHUH, BBICIIMX OKCHUAOB M TUAPOKCHIOB. MneHTuduxauus
HEOPraHMYECKUX BEIIECTB C HCIOJB30BaHUEM WX (DU3UKO-XUMHUYECKUX CBOWCTB,
XapaKTEPHBIX KaUEeCTBEHHBIX PeaKLUi
Tema 33 Wnentudukanus | 3.3.1 ['eneTnueckas CBA3b HEOPraHUIECKUX COSTMHEHHUN OK 01 OK 02
HEOPraHUYECKUX COCIUHEHHUN HroroBasi koHTpoJibHasi padoTa Nel I1K1.3
JIP 4,16,23,30
Hmoz | cemecmpa: MakcumanbHas yuyeOHast Harpy3ka (Bcero) 30
O0s3aresbHas ayUTOpHas yueOHast Harpy3Ka (BCero) 25
MPaKTUYECKHUE 3aHATHS 12
71abopaTopHble 3aHATHUS (PaOOTHI) 4
caMmocCTosTeNbHas paboTa 5
KOHTpOJIbHAsI paboTa 1
Pa3nes 4. CTpoeHue M CBOIiCTBA OPraHNYecKUX COeIMHEeHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 IlonsTre 06 opraHMuecKux BeIECTBaX, UX MPUMEHEHUE Ha jkene3Hoil nopore. Teopus OK 01 OK 02
CTPOEHHE " HoMmeHkiatypa | A.M. Byrieposa. Knaccuduxanus opraHndeckiux BeliecTB IIK1.3
OPraHUYeCKHUX BEIIECTB JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2

IlosiBneHne M pa3BUTHME OPraHMYECKOM XMMHUM Kak Haykd. [Ipeamer opraHM4eckod XUMHH.
MecTo M 3HaYeHHWE OpPraHMYECKOM XHMHHU B CHUCTEME €CTECTBEHHBIX HayK. XUMHYECKOE
CTPOEHUE KaK TIOPAJOK COEAMHEHHS aTOMOB MOJIEKYJE COIVIACHO KX BaJEHTHOCTH.
[IpumeHeHre OpraHMYecKWX BEHIECTB Ha JKele3Hod nopore. I[lonoxxkeHus Teopuu
XUMHYECKOTO CTpOeHHUs opranmdeckux coeanHenuii A.M. BytiepoBa. YriepoaHslii ckener




1 2 4
OpraHM4eCcKON MOJIEKYJbl 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMUYECKOTO CTPOEHUSI MOJIEKYIL.
M3zomepuss m wm3omepbl. [lonsarne o QynkumonanpHOM Tpymme. Pamukan.  [IpuHImIb
KIacCU(UKAUH OPraHWYECKUX COeTMHEHHH. MeXayHapoaHas HOMEHKJIATypa WM IPUHIUIIBI
HOMEHKJIATypbl OPraHM4eCKUX COeIMHEHUIL.
CamocrosiTeibHasi padoTa o0yuarommxes Ne6
[Ton6Gop, ananu3 u mpeoOpasoBanue ydeOHOW uH(opMmanuu. [ToaroTroBka cooOmieHU Ha
TeMsl 10 BBIGOPY: Kusup u gestensHocTh A. Kekyme. JKusup u jestensHocts U,
bepuennyca. )Kuznp u gesrenpHocts @. Bennepa.
Tema 4.2 CpoiictBa opranmyeckux | 4.2.1 AnKaHbI: COCTaB, CTPOCHHUE, TOMOJIOTUIECKUNA PSI. OK 01 OK 02
COETUHEHUN I1IK1.3
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia
[IpenenbHble yraeBoAOPOAbI (aJIKaHbl U HUKIOATKaHbI). (OCOOCHHOCTH KIaCCHU(PUKAIMKU U
HOMEHKJIATyphl, H30MepHus, (u3nuecKkue CBOWCTBA, XMMUYECKHE CBOMCTBA, CIIOCOOBI
nojsyueHusi. [opeHne MeraHa Kak OJMH M3 OCHOBHBIX HMCTOYHMKOB TEIUIa B
IPOMBIIIIICHHOCTH U ObITY. CBOWMCTBA MPUPOJIHBIX YIJIEBOAOPOAOB, HAXOXKICHUE B IIPUPOJIE
Y IPUMEHEHHUE aJIKaHOB.
4.2.2 Tlpaktuuyeckoe 3aHsiTHe Ne/ PemieHue HKCHEpUMEHTANbHBIX 3a/7ad IO TeMe:
"CpaBHUTENbHAS XapaKTEpUCTHUKA METaHa U TaHa"
Conep:xanue yueOHOro MaTepuaJia
Kunkue yrineBomopoabl (OEH3UMHBI, KEPOCHHBI, COJSPOBBIE Macia, Ma3yT) - B KauyecTBE OK 01 OK 02
TOPIOYETO B JIBUraTeNIIX BHYTPEHHETO CrOPAHMs MOJBUKHOIO COCTaBa KEJIE3HOAOPOKHOTO I1K1.3
TpaHcropTa. TBepiable YrieBoaopoisl (mapaduHbl) — KOMIIOHEHTHI JKUJIKHUX CMas3ok, JIP 4,16,23,30
UCIIOJB3YEMBIX JUIA CMa3KdM TPYIIMXCS Y3JI0B TEIUIOBO3HBIX JIBUraTelled, OCEBBIX
MOJUIMITHUKOB BarOHOB 3JIEKTPOBO30B, TEIJIOBO30B. | 'alOreHNnpon3BOAHbBIE YITIEBOAOPOIbI -
B KQUeCTBE XJIaJlareHTa B pepprkepaTopHbIX BaroHax.
4.2.3 Anxensl, anmkagueHsl. CocTaB B 0COOCHHOCTH CTPOCHUS OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:kaHue y4eGHOr0 MaTepuasa

HenpenenbHble (aJikeHbI, alKWHbI W ankaaueHbl). OcoOeHHOCTH KiaccuUKAUU U
HOMEHKJIATYpBI, H30MepHs, (HU3HMUECKUE CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
nojydyeHus. ['opeHHe aleTWieHa KaK HMCTOYHHMK BBICOKOTEMIIEPATYPHOTO IIAMEHHU IS
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CBapKM U pe3ku MeTaioB. [lpakTuueckoe IPUMEHEHHME aJKEHOB M aJKaJUEHOB B

JKEJIE3HOAOPOKHOM XO35MCTBE

CamocrtosiTeibHas padora o0yuyarommxcst Ne/

ITon6op, ananu3 u npeodbpazoBaHue yueOHOU HMHPOPMAIIUH.

4.2.4 Tlpaxtuuyeckoe 3aHsaTHe Ne8 PemieHue HKCHEPUMEHTANBHBIX 3a/Jad 10 TEMe:

"[TonydyeHue 3TUICHA U U3YYEHUE €r0 CBONUCTB"

Conep:xanue yueOHOro MaTepuaJia OK 01 OK 02

[IpruMmeHeHUsT TOJMMEPOB Ha NPEANPUATHSAX IKEJIE3HOJOPOKHOIO TpaHcmopTa it [1K1.3

JNEKTPOU3OJALIMYM, PYKAaBOB TOPMO3HOM CHUCTEMBI II0€3/10B, IIPUBOAHBIX PEMHEM, JIP 4,16,23,30

S00OHUTOBBIX  COCYAOB AaKKyMYyISTOpOB, JeTalied M  3allUTHBIX TMOKPBITHHA  Ha

JKEJIE3HOJJOPOKHOM TPAHCIIOPTE

4.2.5 TIpaktuyeckoe 3ansitue Ne9 PemieHne -SKCIEpUMEHTANBHBIX 33Ja4 IO TEMe:

"AueTuiieH u ero romojoru" (AJKUHBI)

Coaep:xxanue yueOHOro MaTepuaJia OK 01 OK 02

[TpumeHeHre nosuMepsl Ha OCHOBE MTPOU3BOIHBIX AIKMHOB B KAYECTBE M30JISLIUU 3aLIUTHBIX I1K1.3

000J104eK KaOeNbHBIX U3ACNUN U MPOBOJIOB, BHYTPEHHEH OTAEIKH MaCCaKUPCKUX BarOHOB U JIP 4,16,23,30

BaroHOB 3JIeKTpornoe3aoB. IIpuMeHeHHe aleTuaeHa U ero TOMOJIOTOB Ha MPEeANpUsATHAX

JKEJIE3HOJOPOKHOIO TPAHCIIOPTA.

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

I1K1.3

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

OcobeHHOCTH KJIacCU(pUKAlMM W HOMEHKJIATYpbl, H30MepHs, (uU3NYecKue CBOICTBA,

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

OPENIPUATHIX ~ JKEJIE3HOJOPOKHOTO  TpaHcmopra.  TOKCHYHOCTH  apOMaTH4ECKHX

YTJIEBOAOPOJOB. A TOXMMHKATBHI.

4.2.7 TlpakTuyeckoe 3aHaTHe NelO PemeHue sKcHepuMEHTalIbHBIX 3a7ad IO TEME:

"CpaBHUTENIbHAS XapAKTEPUCTHKA CIIUPTOB"

Conep:xanue yueOHOro MaTepuaJia OK 01 OK 02

OnHOaTOMHBIE CHUPTBI — KAK OCHOBA JIAKOKPACOYHBIX MAaTEpPHANIOB HAXOIAIIUX CBOE IIK1.3

NPUMEHEHHE B JKEJIE3HOJOPOKHOM XO3SHCTBE (Kpacka sl MOKPBITHUS MAaCCAKUPCKUX U JIP 4,16,23,30

IPY30BBIX BaroHOB; IJIACTH(UKATOPbHI, NpPHUMEHSEMblE B CBETO-, TEPMO-, MOpPO30-,
BJIArOCTOMKMX JETaJsIX MOJABMXKHOIO coctaBa M T.1.). [IpyMeHeHHe STUIICHIVIMKONS MU
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[JIMIEpUHa B KadecTBe AaHTU(PHU30B B paauMaTOpax CHCTEM OXJIXKICHHS JBUTATelen
BHYTPEHHEIO CrOpaHus; TUAPABIMYECKHX, TOPMO3HBIX M 3aKaJOYHBIX MKHIKOCTEH B
HNOJABMKHOM ~ COCTaBE  JKEJIE3HONOPOKHOrO  TpaHcmopTa. IIpakThueckoe  3HayeHHE
apOMAaTUYECKUX CIIUPTOB M HMX MPOMU3BOJHBIX B XKEJIE3HOJIOPOKHOM XO3AHCTBE. YCIOBUSA
NIEPEBO3KHU CIMPTOB IO XKeJle3HOH aopore. [IpakTnyeckoe 3HaU€HNE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOIOPOKHOM Xo03siicTBe. IlepeBo3ka apoMaTnyeckux CIMPTOB 110 JKEJIE3HOH A0pore,
MapKUpPOBKA rPy30B.

4.2.8 Anpneruasl. Kap6oHoBsie kucinotel. CocTaB, CTpoeHUE, KiIacCUpUKAIUS

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

OcoOenHocTH KjIacCU(PHUKAIMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOWCTBA,
XUMHNYCCKUC CBOﬁCTBa, CHOCO6BI IMOJIYUCHHUA. MpU1a Kak COJIHM BBICIIIUX Kap6OHOBI>IX KHCJIIOT,
ux Mmorolee nerctaue. CioxHble YQUPbl KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT.

CamocTosiTeibHasi padoTa o0yuarommxes Ne8

[TonGop, ananu3z u mpeobpazoBanue ydeOHOU uHPopMainuu. [loaroroBka cooOiieHuil Ha
TeMy 10 BBIOOpPY: MypaBbuHas KUCIIOTa B TPHUpPOJE, HayKe W MPOU3BOJACTBE. Mcropus
ykcyca. [lpakTudeckoe 3Hau€HUE aNbJETHIOB U MX IMPOU3BOJHBIX B JKEIE3HOJIOPOKHOM
xo3siictBe. IlepeBo3ka albAETHIOB IO JKEJIE3HOW JOpOre, MapKHUpPOBKa TPY30B.
[TpakTideckoe 3HadeHHE KApOOHOBBIX KUCIOT M WX MPOHU3BOAHBIX B KEIE3HOAOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIIOT IO KEJIE3HOM J0pore, MapKHUPOBKa TI'PY30B.
[TpakTHyeckoe 3HaYeHHEe KUPOB U UX MPOU3BOIHBIX B JKEJIE3HOIOPOKHOM XO3SHCTBE.

4.2.9 JIabopaTopHoe 3aHsTHe (padora) Ne3 "CBoiicTBa abAeTHI0B U KAPOOHOBBIX KUCIOT"
Coaep:xxanue yueOHOro MaTepuaJia

MypaBbUHBI ~ anbAerujJ  Kak  KOMIIOHEHT  OakeIUTOBOrO  Jlaka,  SBJISIOLIUMCS
AHTHKOPPO3HUOHHBIM TIOKPBITHEM JUISI BarOHOB. TEKCTOJMT KaK OCHOBA JJISi M3TOTOBJICHUS
3yOuaThIX KOJI€C, BKJAJbIIIEH TMOJIIMIIHUKOB, a TaKXe Kak dJIEKTPOU3OJSITOP.
ACOOTEKCTOJIUT KaK KOMITIOHEHT JIJIsl U3TOTOBJICHUS TPYIIUXCS JIETaJICH TUCKOB CICTICHUS U
TOPMO3HBIX KOJIOJIOK Ha IKEIC3HOIOPOKHOM TpaHcmopTe. I[IpuMeHeHHe areroHa B
KEIIE3HOIOPOIKHOM X03siCcTBe [IpUMEHEHNE 111aBEIeBOI KUCIIOTHI ISl OYMCTKUA METAJUIOB OT
p’KaBUWMHBI U HAKWIIM, B TOM YHUCJIC W B KOTJIaX JJOKOMOTHBOB. HepeBo3I<a U MapKHUpOBKa
QJIBJICTUIOB U KapOOHOBBIX KUCJIOT T10 JKEJIE3HOM Jopore

OK 01 OK 02
OK 04
IIK1.3

JIP 4,16,23,30

4.2.10 MNpakTuyeckoe 3aHsitue Nell PermeHne SKCIEpUMEHTAIBHBIX 3aJad 10 TEMeE:

OK 01 OK 02
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"Crnoxubie 3¢upsl. Kupsl. [Toustue o CMC"

Conep:kanue y4eOHOT0 MaTepuaJia

Byrunanerat kak KOMIOHEHT NEHTAa(TaleBbIX SMaiel, HCHOJIb3YEeMBIX JUISI OKpPACKU
MACCaAKUPCKUX BarOHOB M JIOKOMOTHBOB; 3JIEKTPOU3OJISALIMOHHBIX JTAKOB, IPUMEHSIEMbIX MIPH
PEMOHTE TATOBBIX JABUTaTeneil. Xupbl Kak MpOAYyKT MUTAaHUS U XMMHUYECKOE ChIpbe. 3aMeHa
JKUPOB B TEXHHUKE HEMHILEBHIM ChIpbeM. MbLI4 BBICHINX KUPHBIX KHCIOT KaK 3aryCTHUTENHU B
IUIACTHYECKUX CMa3Kax, TMPUMEHSEMBIX B Ppa3IUYHBIX MEXaHM3Max s CMa3Ku
MOJUINITHUKOB, 3y0UaThIX KOJIEC, BUHTOBBIX M LEMHBIX Mepeiay, MapHUPHBIX COSAUHEHUN U
np. Cunrernyeckue Moromue cpeacrsa (CMC): TOCTOMHCTBA M HETOCTATKH.

I1K1.3
JIP 4,16,23,30

4.2.11 AMuHBI. AHUINH

OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia
OcoOenHocTH KjIacCU(PUKAIMM W HOMEHKIATypbl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYICHUSI.

CamocrosiTeibHas padoTa odyuarommxcs: Ne9

[TonGop, ananu3 u mpeoOpazoBaHue yueOHOUM uHOpmaruu. [loaroToBka cooOuIeHU Ha
TeMy 1o BbIOOpYy: Kusznp u gestenbHocTh H.H. 3uHMHA. AHHIMHOBBIE KpPAacHUTENH.
HpaKTI/I‘-IGCKOG 3HAYCHUEC aMHWHOB W HUX MNPOU3BOJHBIX B KCIC3HOJOPOKHOM XO3SICTBE.
[TepeBo3Kka aMHHOB 10 >KEJIE€3HOM Opore, MapKUPOBKA TPY30B.

4.2.12 JlabopaTopHoe 3ausiTue (padora) Ne4 "Awmmnokucnorsl. benmku. PacrmosnaBanme
BOJIOKOH"

Conep:xxanue yueOHOro MaTepuaJia

KanpoH — kak KOMIIOHEHT BHYTPEHHEW OTIENKHU MTOABUKHOIO cocrasa. [Ipumenenue kies Ha

OCHOBE IOJIMaMUJa B BarOHOCTPOEHUN I CKJIEMBaHUsA. MUIopa-noporact — Kak OCHOBa
JUI  TEIUIOM3OJISIMM HM30TEPMUYECKUX, IMACCAXKUPCKUX U pePpuKepaTOpHBIX BaroHOB.
TexHuueckuil BOMJIOK KakK NMPOKJIAJAOYHBIM MaTepuan B Oykcax HpPHU PEMOHTE BAaroHOB U
JIOKOMOTHBOB. 3HAaYeHHE AMHUHOKANpPOHOBOW M AMUHOSHAHTOBOW KHCIOT Ui OOBEKTOB
KENe3HOJIOPOKHOTO  TpaHcmopTa. buocunTe3 OenkoB. XHMHUYECKHE BOJIOKHA M HX
MIPUMEHEHNE Ha JKEJIe3HOI0POKHOM TPaHCIOPTE.

OK 01 OK 02
OK 04
I1K1.3

JIP 4,16,23,30

Tema 4.3
OpPraHuYeCKux

WNnentudukanus

BEILIECTB,

nux

4.3.1 JlabopatopHoe 3ansaTHE (padoTa) Ne5 "CpoiicTBa yrineBoaoB"
Conep:xanue yueOHOro MaTepuaJia

OK 01 OK 02
OK 04




1 2 3 4
3Ha4YeHHE U MpUMeHeHue B ObiToBOH | [IpuMeHeHne mpeccoBaHHOM APEBECHHBI IS BKIIAABIINICH MMOAIINITHUKOB, BTYJIOK, OIIOPHBIX I1K1.3
U TPOU3BOJICTBEHHOU JEATEIIBHOCTH | IUIUT, W3TOTOBJCHMS IIECTEPEH IMOJIBHKHOIO COCTaBa KEJIE3HOJAOPOKHOTO TpaHCIOPTA. JIP 4,16,23,30
yernoBeKa YTIeBobl M UX POJIb B )KUBOU ITpupoJe. Pa3BuTHe caxapHoil NpOMBIIUIEHHOCTH B Poccun.
4.3.2 Ponp xumMuu B O0OCCHEYCHHHM OKOJOTHYECKOH, HSHEPreTHYEeCKOM U IHINEBOU OK 01 OK 02
0€30MacHOCTH I1K1.3
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2
Ponp opranuyeckoil XMMuUK B pEIICHUH MPOOJIEM SHEpPreTudyeckord Oe30macHOCTH, B
pPa3BUTUM MEIULMHBI, CO3JaHUM HOBBIX MATEpUAJIOB, HOBBIX HCTOYHUKOB 3SHEPIUHU
(ampTEepHATUBHBIE MCTOYHUKH SHepruu). OMacHOCTh BO3JCHUCTBUS HAa KHUBBIE OPTaHU3MbI
OPraHMYECKUX BEIIECTB OTHCNIBHBIX KIAccoB (YIJIEBOJAOPOJIbI, CHUPTHI, (PEHOINBI,
XJIOPOPraHUYeCKHe MPOU3BOJHBIC, aJbACTUABI WU Jp.), CMBICI TIOKa3aTels MpeaebHO
JIOIIyCTUMOM KOHIIEHTpAalMK. YenoBEeK B MUpPE BELIECTB U MATEPUATIOB. XUMHUS U 310POBbE
YyeJioBeKa
Pa3nes 5. Kunernueckue u TepMOXMMHYECKHE 3aKOHOMEPHOCTH POTEKAHUSA XUMHYECKUX peaKkuuii 2/0
Tema 5.1 Cxopocts xumuueckux | 5.1.1 Ilpaktudeckoe 3ansiTue Nel? PemeHue SKCIEPUMEHTAIBHBIX 3aJad II0 TEMeE: 2
peakuunii. XuMHYECKOE paBHOBECHE "CKOpOCTh XUMHUYECKUX PEAKINNA. XUMUUYECKOe paBHOBecHe" OK 01 OK 02
Coaep:xanue yueOHOro MaTepuaJia IIK1.3
BydepHbie pacTBOpBI B TEXHOJIOTHYECKUX Tpoleccax (MpH IEKTPOXUMHUSCKOM HAHECCHUU JIP 4,16,23,30
3aIIMTHBIX TIOKPBITHIA, B IPOU3BOJICTBE KPACHTEIICH)
Paznen 6. PacTtBopsl 2/0
Tema 6.1 Ilonarue o pactBopax 6.1.1 IIpaktuuyeckoe 3ansitue Nel3 PemieHue >KCHEpUMEHTANbHBIX 33734 10 TEME: 2
"PacTBOpBI, HCIIOJIb3yeMble B OBITOBOM U MMPOU3BOJICTBEHHOU NEATEIBHOCTH YesloBeKa" OK 01 OK 02
Coaep:xxanue yueOHOro MaTepuaJia K13
IlepeBo3ka pa3UUHBIX KUJIKOCTEH MO MXKEJIe3HOW popore. PacTBOphI, HCHOJIB3yEMBIE B TP 4.16 '23 30
OBITOBOM, MPOW3BOJCTBEHHOW JEATEIBHOCTH 4YeJIOBEeKa. PacTBOphl, MpUMEHSEMbIE B T
JKEIIE3HOAOPOKHOM XO3SMCTBE
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKA 4/2
Tema 7.1 Xumus B Obity u | 7.1.1 HoBeifmue nocTHXeHUss XUMUYECKOM HAYKU U XUMUYECKOI TEXHOJIOTUU OK 01 OK 02
MPOU3BOJACTBEHHON  JEATEIbHOCTH OK 07
YeJIoBeKa [IK1.3
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepHaJia 2




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
TEXHOJIOTUH C ydeToM Oyaymiel mpodeccHoHATbHOW AEATENBHOCTHA 10 TeMaM: BaKHEHIHe
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: TMPEJCIbHBIX U HEMpPEeAeNbHbIX YITIEBOAOPOAOB, ApOMATUYECKHX YTJIEBOJOPOJIOB,
KHCJIOPOJICO/ICPIKAIMX M UX MPOUXBOIHBIX.
7.1.2 TIpome:xkyTouHasi arrecTanus no pucuuiuimne. J{uddepenupoBanunslii 3auet 2 OK 01 OK 02
OK 07
I1K1.3
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHas ydyeOHasi Harpy3Kka (BCero) 42
O0s3atesbHas ayUTOpHas yueOHast Harpy3Ka (BCcero) 36
NPAaKTUYECKHE 3aHATHS 14
1abopaTopHbIe 3aHATHS (PaOOTHI) 6
caMmocCTosTeNbHas paboTa 6
nuddepeHIMpOBaHHBIN 3a4eT )
Hroro: MakcumanbHas yueOHasi Harpy3ka (BCero) 72
OOGsi3arenbHast ayuTOpHas yueOHast Harpy3ka (BCero) 61
IIPAKTHYECKUE 3aHATUA 26
naboparopHbie 3aHTUS (pabOTHI) 10
caMOCTOsITeNIbHAs paboTa 11
KOHTpOJIbHast paboTa 1

Umoeosas ammecmayus 6 hopme nudhepeHITMPOBAaHHOTO 3a4eTa




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O ITPE/IMETA
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecleYeHH IO

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

1. ITocagounbie MeCTa IO KOJIMYECTBY 0OYJAOLTHXCSI.

2. Pabouee mecTo mpernogaBaTes.

3. Meroanueckue MaTepualibl 0 JUCLUIIIMHE

4, Becpl ananutraeckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Mozenu KpUCTAIUTMYECKUX perméToK. (3 mr)

7.CoopHbIii ipubop A1 noydeHus ra3os (1 mrT.).

8.Hab6op Ne3 BC «IIlenoumn».

9. Habopb! peakTHBOB MO0 OPraHUYECKON XUMUH.

10. HaGop nHAMKATOpPOB.

11. Habop nnakaToB 0 HEOPraHUYECKONH U OPraHMYECKOH XUMUH.

Texuuueckue cpedcmea 00yUeHUs.:

-TB

- BUJICOMArHUTO(HOH

- KOMIIBIOTEP

Ayouosusyanvusie cpedcmea oOy4enuss:
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble UCTOUHUKH YrieBoa0opoaoB. CupTsl U
¢denonsl 13 onbITOB, 36 MUHYT.
2. . DVD Oprannueckas xumus. Yacte 3. Anpaeruabl U KapOOHOBBbIE KUCIOTHI. ClOXHbBIE
s¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Opranuueckas xumus. Yacts 4. YraeBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTconep:kaliue opraHndyeckue BemiecTBa. bemku.
CuHTeTn4ecKe BHICOKOMOJIEKYJIsIpHbIE BemiecTBa. 20 onbITOB, 28 MUHYT.

5. B/® «llIxonbHbIi XuMudeckuii akcnepumeHT» 150 MUHYT.

3.2. UnpopmannoHHOe oOecnedeHne peajn3alui NpPorpaMMbl



Ilepeyenb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JAONOJHHUTEJNbHON JIMTEPATYPHI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0JIMOTEYHOT0 QoHaA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. AudunorenoBa N.B. Xumus: yueOHUK W MHPAKTUKYM AJIsl CpeaHEro MpodecCHOHAIbHOIO
obpazoBanus / U.B. Audpunorenona, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., wcnp. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2./10n0JIHUTETbHbIE HCTOYHHKH:
1. T'ycera, E.B. Xumus misa CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, J[.M. Kynukosa;

Kazan. Ham. uccnen. texnon. yu-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata oopamienus: 14.03.2025) / - Pexxum noctyma: i aBTOPH3. MOJIb30BATEIICH.

2. YepnukoBa H.}O. Xumus B JOCTYIHOM H3JIOKEHUU: ydeOHoe mocobme mns crmo / H.IO.
YepHukosa.- 2-e uzj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbld //  Jlab: anekTpoHO-OMOIMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (nara obOparmienus: 14.03.2053) / - Pexum gocrtyma: Juist
aBTOPU3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:

1. HayuHo-TIOMyJISIpHBIA MPOEKT «DIIEMEHThI 0OJNbIION Haykh « ((pu3rka, XMMHS, MaTeMaTHKa,
aCTPOHOMHMSI, HayKa O JKM3HH, Hayka o 3emuie). HOBOCTH HayKu, KHUTH, HAyYHO-TIOMYJISIPHBIC

cTaThH, JeKIuy, >HuMKIonenuu. https://postnauka.ru/themes/chemistry - nexmuu mo XuMuu Ha

caiite IToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Peskum goctyma: cCBOOOIHBII.

2. CaiiT Hay4yHO-IOMYJISIPHOTO JKypHana «Xumusi u 3u3Hby. https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOTHBIH.

3. CallT 0 XuUMHUM: KIaCCUUECKUE Y4YEOHUKH, CIPABOYHUKH, SHIUKIIONEIUH, TOUCK
OPraHMYECKUX W HEOPraHMYECKHX pPEaKIWii, COCTaBICHWE ypaBHeHHU peakuumil. https:// www.
Xumuk.ru/ Pexxum goctyma: cBOOOHBIH.

4. Tlnardopma Zoom njisi MPOBEACHUS OHJIANH-3aHATUN U BUICO-KOH(PEPEHIUH. [ DIEeKTPOHHBIN

pecypce]. Pexxum pocryma: https://zoom.us/.

5. DOmnektponHas wuH(poOpManMoHHO-OOpa3oBaTenbHas cpeaa Ha miaatgopme  Moodle.

[DnexTponHbIii pecypc]. Pexxum noctyma: https://moodle.ospu.su/

3.3 IIporpamma oOecrneyeHa He0OXOAUMBIM KOMILIEKTOM JIMIEH3HOHHOTIO
NMPOrPaMMHOI0 o0ecredeHnst


https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/
https://moodle.ospu.su/

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 komnerennun (OK), Pazngen/Tema THN OEeHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepoOnpUATHI
OK.01 P1: Tema 1.1 - YcTHBIN 0npoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJIEHHE
K 1.3 P3: Tema 3.1 XUMHYECKUX POPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanus Ha MCIOIb30BaHUSA
JP 2,4,16,23,30 4.3 XUMHYECKOM CHUMBOJHUKHA U
P5: Tema 5.1 Ha3sBaHUU COEOUHEHUU IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKIYHapOIHOT O COI03a
TEOPETUYECKON U IIPUKIIATHON
XAMUHU u TPUBHAIILHBIX
Ha3BaHMH IS COCTaBJICHUS
XUMHYECKUX POPMYIT;
- 3aciaymuBaHuEe COOOIICHUIA
M OIICHKA UX IOJATOTOBKH;
- PesynbTaT  BBINONHEHUS
BHEAYJTUTOPHBIX
CaMOCTOSITCIIBHBIX PaboT;
- Pesynprar  BBINOTHEHUS
MPaKTUYECKON paboThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aaHud,
- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yueOHOU
nH(popManun
OK.02 P1: Tema 1.1 - YcTHBIN ompoc
P2: Tema 2.1 - 3aciaymmBaHuEe COOOIICHMIA
K 1.3 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA X IOATOTOBKH;
3.3 - 3amaHnsg Ha MCHOIb30BaHUA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUUECKOH CHMBOJIMKHA U
4.3 Ha3BaHHMH COCIUHEHHI MO
P5: Tema 5.1 HOMEHKJIAType
P6: Tema 6.1 MEKTYHApOIHOTO coro3a
P7: Tema 7.1 TEOPETUYECKOU U IIPUKIIATHON
XUMHAHA u TPUBHATBHBIX

Ha3BaHUU JJIi COCTaBJICHUS
XUMUYECKHX (HOpMYIT;

- Pesynprar  BBINOIHEHUS
BHEAYJTUTOPHBIX
CaMOCTOSITENILHBIX PaboT

- Pesynprar  BBIMOTHEHUS
MPAKTUYECKON pabOTHI;
-IIpakTHKO-OpUEHTUPOBAHHEIE
3a/1aHuUS;

- Iloxbop, aHaAIM3 |




npeoOpa3oBaHue
nHpopmauu

yueOHOU

OK.04
IIK 1.3

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBII onpoc

- 3acinymuBaHue COOOIICHUM
U OIICHKA WX MOJITOTOBKH;

- 3azaHusl Ha MCIOJIb30BAHUS
XMMHYECKOM CHMBOJMKH U
Ha3BaHUM COEOUHEHUU IIO
HOMEHKJIaType
MEX1YHApOJIHOTO coro3a
TEOPETUYECKOU U IIPUKIIATHON
XUMHM W TPUBHUAJIBHBIX
Ha3BaHUU JJI  COCTaBJICHUS
XUMHUYECKUX POpMYI;

- Pesynprar  BBINOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpTaT  BBINONTHEHUS
MPAaKTUYECKON pabOThI;

- PesynpTaT  BBINOJHEHUS
nabopaTopHOM paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIC
3a/1aHus;

- ITon6op,
npeoOpas3oBaHue
uHpopmauu

aHaIu3 |
yaeOHOU

OK.07

IIK 1.3

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpHUEHTHPOBAHHBIE
3aJlaHus;

- Iloxbop,
npeoOpa3oBaHue
nH(popMaluy,

aHaIi3 M|
yueOHOU

5 HEPEYEHbB UCIIOJIB3YEMbBIX METOJOB OBYUEHMU A

5.1 TlaccuBHbIe: oOmpoc, PENpOAYKTHBHBIE YHPaXHEHUS IO 3aKpeIyIeHHI0O U  OTpaboTKe

HN3YUCHHOT'O MaTcpualia

5.2 AKTHBHBIE W WHTEPAKTHBHBIC: DJBPUCTHUECKHE O€cenbl, TUCKYCCHHM, KpPYTJbIH CTOI,

MMpE3CHTal s, BUKTOPHHA, KBECT.




