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1 IACIOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIUILIUHBI
oY/ 12. XUMMUAA

1.1 ObaacTh npuMeHeHHs padoyeii NPOrpaMMbl
Pabouas mnporpamMma y4eOHONM AMCHUIUIMHBI SIBISICTCSI YacThIO IPOrPaMMBl  CPETHETO

(momHOTO) OOmEro obpazomBanus mo crenuanbHocTH CIIO 23.02.06 TexHuueckas SKCIUTyaTaus
MOJIBIKHOTO COCTaBa JKEJIE3HBIX JOPOT (HalpaBiIeHHUE MOJATOTOBKU: BaroHbI).

[Tpu peanusanuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BAaThCS pa3inyHble 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH, FIEKTPOHHOE O0yUeHue.

Pabouas mporpamma y4yeOHOM TUCHMIUIMHBI MOKET OBITH MCIIOJIb30BaHA B MPOQeCcCHOHATBHON
MOATOTOBKE, IMEPEMOATOTOBKE U MOBBIICHUU KBaHpuKanuu padounx mo npodeccusam: 18540 Crecapn
[0 PEMOHTY MOJIBH>KHOTO coctaBa; 16783 [loe3nnoi snekrpomexanuk; 16856 IlomonHuk ManmHucTa
mu3ens-noe3na; 16878 IlomomHmk MammHHCTa TeruioBo3a; 16885 IlomMomIHMK MalIWHHCTA
anekTpoBo3a; 16887 IlomomHuk MammHUCTa 3nekTponoes3na; 17334 IlpoBoaHMK Macca)XUPCKOro
BaroHa; 18507 Cnecapp 1O OCMOTPY U PEMOHTY JIOKOMOTHBOB Ha WYHKTaX TEXHHUYECKOTO
00CITyKHBaHUS.

1.2 Mecrto y4eOHoi nucuunianabl B ctpykrype OIIOII-IIIICC3:

OO1eoOpa3oBarenbHast JUCLMILIMHA «XUMUSD) U3ydaeTcs Ha 0a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
LIMKJIe Y4eOHOro IJIaHa OCHOBHOM MpodecCHOHAIbHON 00pa30BaTesIbHON MTPOrpaMMbl YKPYITHEHHBIX TPYIII
crieranbHOCTel / ipodeccuii: 23.00.00

TpynoeMKOCTb TMCLMILTHBI «XHMHsD» Ha 6a30BOM YpPOBHE COCTABIISIET 72 yaca, U3 KOTOpbIX 64 yaca —
0a30BbIii MOAYJH (6 pa3iesioB) M 8 YacoB — MPUKIAMHON MOmynb (1 pasmern), BKIFOYAIONMUN TPAKTHKO-
OPUEHTUPOBAHHOE CO/Iep)KaHNEe KOHKPETHOW POQecCuu MU CIIeUaTbHOCTH.
[puknagHoii MOAynb BKIIOYACT ONMH pasnmen. Pasnen 7 «Xumus B OBITY W MPOM3BOACTBEHHOMN
NEATEIBHOCTH 4eJIOBEKa» peanusyercss Ui crnemmanbHocT 23.02.06 TexHuueckas SKCILTyaTanus
MOJIBUJKHOTO COCTaBa JKEJIE3HBIX JOPOT Ha MaTepualle, CBI3aHHOIO C SKOJOTMUYECKOW O€30MacHOCTBIO U
OLICHKOM TOCNEeCTBUM  OBITOBOM M NMPOM3BOACTBEHHOM JIEATENBHOCTH, MO OTpacisiM  Oyymiei
1poheCCUOHATBEHON JESTEIbHOCTU 00YUAIOIINXCS.

1.3 [Inanupyemble pe3yJibTaThl OCBOCHUSI y4eOHOH AUCHMIIMHBI:
1.3.1 Lenb yueOHOM NUCIUIUIMHBL:

DOpMUPOBAHME y CTYIACHTOB MPEACTABICHUS O XWMHYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOM
KapTHHBI MHpa KaK OCHOBBI MPUHSITUS PEIICHWH B >KU3HEHHBIX M MPOW3BOICTBEHHBIX CHUTYAIHSAX,
OTBETCTBEHHOTI'0 MIOBEIECHHS B IPUPOAHOM Cperie.

3agaun MCIMILIMHBI:

1) chopmupoBaTh TOHUMAHHE 3aKOHOMEPHOCTEN TPOTEKAHHUS XUMHUIECKHMX TPOIIECCOB U SIBIICHHUIA
B OKpYXAaIOILIEH Cpene, LENOCTHOW Hay4yHOM KapTHHBl MHUpA, B3aUMOCBSI3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABIATH (DOPMYJIbI HEOPTAHUUESCKUX U OPTaHUYECKUX BEIECTB, YPABHEHUS
XUMHYECKHX PEAKIHiA, OOBSICHSATH HX CMBICIL, HHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh  HaBBIKM MPOBEACHUS MPOCTEHIIMX XHMHUYECKHX 3KCIEPUMEHTATbHBIX
UCCIIEIOBAaHUN C COOJIOIEHHEM IpaBMJI O€30MacHOro OOpallleHusl ¢ BEUIECTBAMU M J1aOOPAaTOPHBIM
0o0opynoBaHueEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh HH()OPMALUIO XMMHYECKOTO XapakTepa W3 Ppa3IuIHbIX
HWCTOYHUKOB;

5) cthopmupoBaTh yMeHHS] MPOTHO3MPOBATh IOCICACTBHS CBOCH JCATENBHOCTH M XHMHYECKHX
MPUPOIHBIX, OBITOBBIX U MTPONU3BOACTBEHHBIX ITPOLIECCOB,;

6) chopmupoBaTh MOHHMAHHWE 3HAYMMOCTH JOCTH)KEHHH XUMHYECKOW HAYKM M TEXHOJOTHHA IS
Pa3BUTHS COLMAIBHON U IPOM3BOJICTBEHHOI cep.



1.3.2 B pe3ynbTare 0CBOCHUS y4eOHOM TUCIUIUIMHBI 00YyUYaIOIIUNACS T0JKEeH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEILIECTBA 10 "TPUBHAIBHONU" WIIM MEXKIYHAPOIHON HOMEHKIATYPE;

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCIEHUS XMUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTENb, NPUHAIJICKHOCTh BEIIECTB K pa3IMYHBIM KJIAacCaM OPraHUYECKHUX
COCIMHECHH;

- XapaKTepU30BaTh: JIEMEHTBI MAJIBIX MEPUOAOB MO UX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa; oOIIMEe XUMHUYCCKHE CBOWMCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKNX W OpPraHWYECKUX COEIMHEHMI; CTPOEHHME M XHMHYECKHE CBOMCTBA H3YYEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTb CBOWMCTB BEIECTB OT MX COCTaBa M CTPOCHHUS; MPUPOTY XUMUUYECKON
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHMUYECKOM peakuuu u
MOJIOKEHUS XMMHUYECKOTI0 PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBIIOJIHATh XMMMUYECKUH HSKCIEPUMEHT I10 PACHO3HABAHUIO BAaXXHEHIIMX HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALIMK C UCIIOJIb30BaHUEM Pa3IMUHbIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeETa);
MCTOJIb30BATh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH U mepenayd XUMUIEeCKOH nHpopManuu u ee
MIPEJICTABJICHUS B pa3IMYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKON
JESITEIbHOCTH W TOBCEJHEBHOM XHU3HU IJs: - OOBSACHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNCHUsS BO3MOKHOCTH MPOTEKAHUS XUMHUYECKHX
IIPEBPALIEHUI B PAa3JIMYHBIX YCIOBHUSIX U OLIEHKH UX MOCJIEICTBU;

- KOJIOTUYECKH I'PaMOTHOIO MOBEJICHUS B OKPYXKAIOLLEH Cpee;

- OLEHKM BJIMSIHUS XMMHYECKOTO 3arpsA3HEHMsI OKpY)Kaloled cpelbl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oes3omacHOro OOpamieHHss C TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMHM, JIAOOPATOPHBIM
000pynOBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 33JJaHHOW KOHIIEHTPAL[MU B OBITY U Ha IPOU3BOJICTBE;

- KPUTHYECKON OIEHKU JTOCTOBEPHOCTH XUMHUYECKOW HH(OpMAIMH, MOCTYIMAMEH U3 pa3HbIX
HUCTOYHUKOB;

- TOHMMaTh B3aUMOCBS3b  Y4€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSMHM  mpodeccuu
npodeccnoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO JaHHON y4eOHOH IHMCHUIUIMHE.

3HATh:

- Ba@)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MAaccChl, MOH, aJUIOTPONMs, W30TOIBI, XMMHYECKas CBS3b,
ANIEKTPOOTPHUIATEILHOCTh, BaJIECHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00BbeM,
BELIECTBA MOJIEKYJISIDHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, DJIEKTPOIUT U HEIIEKTPOJIUT,
JJIEKTPOJIUTUYECKAs JAUCCOLMALMSA, OKHUCIUTEIb W BOCCTAHOBUTENb, OKHCICHHUE U BOCCTAHOBIICHHE,
TeIIoBOH 3(PQEKT peakuuu, CKOPOCTb XMUMHUYECKOW peakluH, KaTaliu3, XHMHYECKOe paBHOBECHE,
YTJIEPOAHBIN CKeneT, QyHKIMOHAIbHAS TPYIIa, H30MEpUsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUS MAcCChl BEILECTB, TIOCTOSHCTBA COCTAaBa, IEPUOAUYECKUN
3aKOH;

- OCHOBHBIE TEOPHUH XMMHH: XUMHUYECKOW CBS3H, JIEKTPOJIUTHUECKON IUCCOLMALUHU, CTPOCHHUS
OPraHNYEeCKUX COCTMHECHUM;

- BaXHEHIINE BEIIECTBA M MaTE€pHalIbl: OCHOBHBIE METAJIIBI U CILJIABBI; CEPHAsl, COJISIHAs, a30THAs
U YKCYCHAasl KUCJIOTBI; IIeJI0OYM, aMMHUaK, MUHEpaJIbHbIE yIOOpEeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH301,
3TAHOJI, )KUPBI, MbLIIA, TJIIOK034a, caxapo3a, KpaxmaJ, KJIeT4aTKa, O€JIKH, UCKYCCTBEHHbIE U CHHTETUYECKUE
BOJIOKHA, Kay4yKH, IJTACTMACCHI.



1.3.3 TInanupyemblie pe3yibTaThl OCBOCHHUS y4eOHOTO MpeaMeTa:

Ocoboe 3HaueHne y4eOHbIN TpeaMmeT umeeT npu GopmupoBannu u passutuu OK 1, OK , OK 4,

OK7, TIK 1.3.
OO6mme Ilnannpyemble pe3yabTaThbl 00y4eHHsI
KOMIIeTeHIHH O6ume’ JlucuuIIMHAPHbIE?
0K 01. B 4yacTu Tpy10BOr0 BOCIIMTAHMSA: - BJIAJICTh CHUCTEMOM
Brei6upats ciocodbr | - TOTOBHOCTH K TpPYAY, OCO3HAHHE | XUMUYECKHX 3HAHUH, KOTOpas
pelIeHus 3a1aq [IEHHOCTH MacTepCTBa, TPYI0II00UE; BKJIIOYAET: OCHOBOIIOJIATaIOIIHe

npodeccnoHaTBLHOMI
JeSATEIIbHOCTH
MMPUMCHUTCIILHO

K pa3In4YHbIM
KOHTEKCTaM

- TOTOBHOCTh K aKTHBHOM ACATCIIbHOCTH

TEXHOJIOTHYECKOM Hu COLIMAJIbHOM
HaIpaBJICHHOCTH, CIOCOOHOCTb
WHULIMUPOBATb, IJIAaHUPOBATH u
CaMOCTOSITEILHO BBITIOJIHATH TaKyIO
JIeSITEILHOCTD;

- WHTEPEC K pa3MuHbiM  cdepam
npodeCCuOHAITBHON

JIeSITEILHOCTH,

OBiaeHne yHHBEPCAJIbHBIMH Y4eOHBIMU

MOHATUS (XUMUYECKUNA 3JIEMEHT,

aToM, 9JIGKTPOHHAs 00OJIOYKa
aroma, s-, p-, d-dIEeKTpPOHHBIC
opbuTanmm ATOMOB, HOH,
MOJIEKYIIa, BaJICHTHOCTD,

AIIEKTPOOTPHUIIATENILHOCTD,

CTETeHb OKHUCIICHHUS, XUMUYECKast
CBsI3b, MOJIb, MOJIIpDHAas Macca,
MOJIIpHBIA  00BEM, YIIIEPOIHBIN
CKeneT, (PYHKIMOHATbHAS TPYIIIA,

N03HABATEILHLIMH I CTBUSIMA: paaMKaji, H30MEpUs, H30MEpHI,
a) 0a3oBble JJOruYecKue J1eiicTBUs: TOMOJIOTMYECKUH PsiJl, TOMOJIOTH,
- CaMOCTOSTENBHO  (OPMYIIUPOBATH U | YIJIEBOJOPOIBI,  KHUCIOPOA- U
aKTyaJIM3UpOBaTh MPOOJIEMY, PACCMATPUBATH | A30TCOJCPXKAIINE  COCIUHEHUS,
€€ BCECTOPOHHE; OMOJIOTHYECKH AKTHBHBIE
- yCTaHaBJIMBaTh cymeCTBeHHLIﬁ IIpyU3HaK iy | BCIICCTBA (YFHGBOI{H, JKUDPBI,
OCHOBAHMS [UI CpaBHEHUs, Kiaccuukamuy u | OCIKH), MOHOMEp,  IOJUMED,
0000111eHHS; CTPYKTYpHOE 3BCHO,
- ONpEAeIsATh LEJM AEITENbHOCTH, 3afaBarh | BBICOKOMOJICKYJIIPHBIC
rapaMeTpbl U KPUTEPUH X JOCTHKEHHUS, COCIMHCHMA,  KPHUCTAINYCCKaAA
- BBIABJIATH 3aKOHOMEPHOCTHU M IPOTHBOpeyus | POMICTKE,  THIIBI - XHMHHYCCKHX
B pacCMaTPHUBAEMBbIX SIBJICHHSIX peakunu (OKHMCIUTENBHO-
- BHOCHTh KOPPEKTUBBI B  JIEATEIBHOCTD, | BOCCTAHOBUTCIBHBIC, — 9K30- 1
OLIEHWBATh COOTBETCTBHE PE3YJILTATOB IEsM, | JHAOTCPMUHCCKHC, peakuuu
OLIEHHMBATH PUCKU IOCIECTBHI slestTenbHocTy; | MOHHOTO  0OMeHa),  pacTBop,
- pa3BUBaThb KPEATMBHOE MbIIUICHWE npu | ICKTPOIHUTERL,  HESJICKTPOIIUTRI,
PELIECHUH KU3HEHHBIX TPOOJIEM SJICKTPOIIHTHICCKAst
0) 6a30BbIe HCCIEN0BATEILCKHE eHCTBHS: Aucconnanmsi, OKHCIIUTEIB,
. BIIAZCTD HABBIKAMI yuaeGHo- | BOCCTAHOBHTEIb, CKOPOCTb
HCCIIEIOBATENILCKON u npoekTHol | XAMUICCKOH peakuuu,
NIEATENHHOCTH, ~ HaBbIKaMH  paspernenus | KAMHUCCKOC pasHOBecHe),
TpoGTeM; TEOpUM W  3aKOHBI  (TeopHs
- BBIABJIATH PUYUHHO-CIIECTBEHHbIE CBs3U 1 | XUMHHUCCKOTO CTPOCHIA
AKTYaM3UPOBATH 3a/1ady, BHLIBUraTh runoTesy | OPTaHAUECKnX  Bemects  A.M.
e  DCIICHWS, HAXOOWTh ApryMEHTHI s | DYTICPOBa, 5 Teopui
JIOKa3aTelbCTBa CBOMX YTBEPIKICHUIH, 3a1aaTh | ICKTPOJIUTIHICCKON 5
IapaMeTphl U KPUTEPUH PEIICHHUS; AUCCOLHNALIH, — IICPHONUTCCKIH
- AHQIM3MPOBAThL  IOJNYYEHHbIE B  xoje | SAKOH /AW Menneneesa, 3akoH
pellieHds 3a7aud  pe3yNbTarThl, KpurHueckn | COXPAHCHIA Maccpl),
OIICHUBATh 170 JIOCTOBEPHOCTS, | 3AKOHOMCPHOCTH,
NPOTHO3MPOBATE H3MEHEHME g | CHMBOIMYECKHIT SI3BIK  XUMUIH,

VYKa3bIBalOTCSl JIMYHOCTHBIE M MeTanpeaMeTHble pe3ynbrarel 3 PI'OC COO (B nocnennei penakiuu ot 12.08.2022) B
oTryarojbpHoN Gopme, hopMupyemble 00111e00pa30BaTENbHOMN JUCIUIITHHON
2 MucummumHapHble (MPEIMETHBIE) PE3YJIbTATH yKa3bIBAKOTCA B COOTBETCTBHMH C MX MOJHBIM nepeunem Bo ®I'OC COO (B
nocienHel penakiun ot 12.08.2022)




HOBBIX YCJIOBHUSX;

- YMETb IEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO
u MIPAaKTHYECKYIO obnactu
KU3HEICATEIbHOCTH;

- YMeThb MHTETpPUpPOBaTh 3HAHUS U3 Pa3HbBIX
MpeIMETHBIX O0IacTei;

- BBIBUTaTh ~ HOBbIE  WJEH,  Ipeyiararh
OPUTHHAJIbHBIE MTOXObI U PEIICHHUS;

- CIIOCOOHOCTD ux UCTIONTb30BaHUS B
MI03HABATENILHON U COLIMAIILHOM MPaKTHUKe

(aKTOJIOTMUECKUE  CBEJICHUS O
CBOMCTBaX, COCTaBE, MOJy4YCHUHU U
0e301acHOM HCIIOJIb30BaHUH
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHUYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AESATEIbHOCTU
YEJI0BEKA;

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH u B3aUMOCBS3b
W3Y4YECHHBIX TOHATHUM, IPUMEHSTh
COOTBETCTBYIOIIUE ITOHATHS IIPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBPAILCHUl;
BBIBJISITH B3aUMOCBSI3b
XUMHUYECKHUX 3HAaHUH c
MOHATUAMH M TIPE/ICTaBICHUSIMU
JpYrUX  €CTECTBEHHOHAYYHBIX
IIPEAMETOB;

- YMETh
HAaUMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr3a TEOPETUYECKOU U
IIPUKJIAJHOM XUMUU "
TPUBUAJILHBIC Ha3BaHUs
BOXKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TJHMLEepuH, (eHo,
dbopmanbaerun, YKCYCHas
KHCJIOTA, TJMLWH, yrapHbld a3,
YIJIEKHUCIIBII ras, aMMHaK,
raiieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHWYECKUX M OPraHN4eCKUX
BEILIECTB, YPAaBHEHUS] XMMUYECKUX
peakuii, OOBSICHATh WX CMBICI;

HCIIOJIB30BaTh
XUMHNYCCKUX

MOATBEPKIATh XapaKTEepHbIE
XHMMHYECKHUE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIIMMU
AOKCIEPUMEHTAMH M 3aMUCAMH
yYpaBHEHUU XHUMHYISCKHX
peaKuuii;

- YMETh YCTaHABIIMBAaTh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX i
OpPraHUYECKUX BEIICCTB K
ONPEIEIICHHBIM KJaccaM u
rpynmnam COCJIMHEHMIA,
XapaKTEpU30BaTh HX COCTaB M
BaKHEMIIIHE CBOICTBA;
ONPENENATh BUIBI
XUMHUYECKUX CBsI3el
(xoBasieHTHAs, HOHHAs,
MeTaJUIM4YecKas,  BOJOPOJHAs),




TUTIBI KPUCTALTMUECKUX PEIICTOK
BEILIECTB; KJaccu(uIMpoBaTh
XUMUYECKHE

peaKIum;

- copMHUPOBATH MPEACTABICHHS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIM XUMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHMK MBIIIJICHUS U
KYJIbTYphI JINYHOCTH, ee
(YHKIIMOHATIBHOW T'PaMOTHOCTH,
HEOOXOAMMON ANl pelIeHHs
MPAKTUICCKUX 3a1a4 u
JKOJIOTHYECKH  OOOCHOBAHHOIO
OTHOIIICHHUS K CBOEMY 3JI0POBBIO
Y IPUPOJHOU Cpeae;

- YMETh MPOBOAMTH PACUYETHI TIO

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii ¢  HMCIOJb30BaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepH3YIOLIMX ~ BEHIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, o0BeMa
(HOpMasbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBa BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HaHUS TUIs
MPUHATHUS pelieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUCM.

OK 02.
Hcnonb3oBars
COBPEMEHHBIE
CpencTBa MIOMCKa,
aHaimn3a "
HUHTEpPIPETAINH
uH(popManun u
nH(pOpMalOHHBIE
TEXHOJIOTUU TUTSE
BBITIOJTHEHUS  3aJ1a4
npodeccnoHanbHOM
eI TETHHOCTH.

B o0s1acTi HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33pEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHON NPAaKTHUKH,
OCHOBaHHOTI'O Ha JTUAJIOre KYJBTYP,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM u
YUTATENIbCKOM  KyJIbTYpbl ~ KaK  CpeACTBa
BSaPIMO)IefICTBPISI MCXKAY JTIOJAbMHU U IMO3HAHHA

MUDa;

- OCO3HAHUE LIEHHOCTH HAY4HOH JeSTEeIbHOCTH,
TOTOBHOCTb ~ OCYHIECTBJISIT IPOEKTHYIO H
UCCIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaAJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH [1eiiCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJIaJIeTh HAaBBIKAMHU TOJIy4eHUs! MH(POpMAaLU
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITEJIbHO OCYILLIECTBIISITH [TOUCK, aHAJIN3,

- yMeThb  IUIaHUPOBAaTh U
BBINOJTHSTh XUMUYECKHH
AKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BELIECTB  IpHU

HarpeBaHuM, TMOJyYCHUE STUJICHA
W  H3Yy4YEHHE €ro  CBOIICTB,
Ka4eCTBEHHBbIE  pEakIMu  Ha
ITBJCTU/IBI, KpaxMal, YKCYCHYIO
KHUCJIOTY; JIeHaTypaius OeKOB
Npyd  HArpEeBaHWH,  I[BETHBIC
peakiui  O€NKOB;  MPOBOAUTH
peaknuuy ~ HMOHHOTO  OOMEHa,
ONpeNensiTh  CpeAy  BOJHBIX
pacTBOpOB, KayeCTBEHHbBIC
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJI-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
AKCIIEPUMEHTANBHBIC 33a4d 10
TeMaM "Merasmibr" u
"Hemetamibl'") B COOTBETCTBUH C
MpaBUJIAMH TEXHUKHU




CHCTEMaTH3aIINIO u
nH(bOopMaIun Pa3IMYHBIX
(bopM mpencTaBieHS,

- CO371aBaTh TEKCThI B Pa3MYHBIX (hopMarax c
y4eToM Ha3HaueHHsT MH(GOpPMAIMU W IEeTICBOU
ayIUTOpHH, BBIOMpAs ONTUMAIBHYIO (opMy
NIPE/ICTABIICHUSI I BU3yaTH3aIlHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(OpPMALMK, €€ COOTBETCTBHE NPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJNB30BaTh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pPCHICHUN
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3alMOHHBIX 3a/a4 C COOJII0IEHUEM

MHTEPIIPETALUIO
BUJIOB u

TpeOoBaHMI 3PrOHOMUKH, TEXHUKHU
0€30IacHOCTH, TUTHUCHEI,
pecypcocOepekeHus, MPaBOBBIX u

ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IMacHOCTH;

- BJIaJCTb HAaBbIKaMW PACIIO3HABAHHWA W 3allIUTHI
uHpopMarK, UHHOPMAIMOHHOM OE30MaCHOCTH
JIMYHOCTH

0€30IacHOCTH TIPU OOpAIIEHHU C
BEIIECTBaMH W JTAOOPATOPHBIM

0o00OpyJIOBaHUEM;  MPEJCTaBIAThH
pe3yJbTaThl XUMUYECKOTO
JKCIIepUMEeHTa B (hopme 3ammcu
YpaBHEHUIl ~ COOTBETCTBYIOIIMX
peakimii  u  popMyaupoBaTh
BBIBOJbl HAa  OCHOBE  OTHX
pe3yJbTaToB;

- yMeTb aHaJIM3UPOBATh
XUMHUYECKYIO UH(pOpMAIIHIO,
MOJTY4aeMyo u3 pasHbIX

HCTOYHHUKOB (CPEJICTB MAacCOBOM
uHpopMaryu, ceth MHTepHEeT u
apyrue);

- BJIAQJCTh OCHOBHBIMH METOHAMU
HAY4YHOTO TI03HAHUS BEIIECTB M
XUMHUYECKHX SIBJICHUIN
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMETh MPOBOJIUTH PAcUETHl IO

XUMUYECKUM  QopMmyram U
YpaBHEHUSIM XUMHYECKHX
peakiuii ¢  HCIOJIb30BAaHHUEM
buznueckux BEJIMYMH,
XapaKTepU3YIOINX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, oObema (HOpMaJIbHbBIC
YCIIOBUSI) Ta30oB, KOJUYECTBa
BEIIECTBA; UCIIOJIb30BATh

CHUCTCMHBIC XMMHWUYCCKHE 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.

OS¢ dexTuBHO
B3aUMOJICIICTBOBATh
u paboTtath
KOJIJICKTHBE
KOMaH/Ie.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOITPEACIICHUTO,
- OBJIaZICHUC HaBbIKaMH yqe6H0-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
NESITENbHOCTH;

Ogaanenne YHHBepPCAJIbLHbIMHU
KOMMYHUKATHBHBIMM 1 CTBUSIMM:

0) coBMecTHas1 1eITeIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJHOM U MHAWBUAYaJIbHON paboThI;

- TPUHUMATb LIESIM COBMECTHOM JIESITENIBLHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 €€ JOCTHKEHHIO: COCTaBJIATh IUIAH
NENCTBUM, paclpenessiTh poiad C  Y4ETOM
MHEHHH YYaCTHHUKOB OOCYKIaThb pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOp/IMHUPOBAaTh ¥ BBINOJHATH paboTy B
YCIOBUSIX ~ PEAJbHOrO,  BUPTYalbHOTO MU
KOMOMHHPOBAHHOT'O B3aMMO/ICHCTBHSI;

- yMeThb  IUIAHMpOBaTb U
BBIIIOJIHSTH XUMHYECKUI
AKCIEPUMEHT (mpeBpareHus
OpPraHMYECKHX  BELIECTB  IIpU
HarpeBaHWy, MOTy4YEHHE STHIICHA
U W3Y4YEHHE €ro  CBOICTB,
KayeCTBEHHbIE  pEakUUuu  Ha

aNbIETUABI, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JIeHaTypaius OeJIKOB
Npyd  HArpeBaHWHW,  IIBETHHIC
peakmui  O€IKOB;  TIPOBOIMTH
peaknMu  HMOHHOTO  OOMeEHa,
OTpeneNsiaTh  Cpeay  BOJIHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peakuuu Ha cyibdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aMMOHUS; pemarb
AKCIIEPUMEHTATBHBIC 3aJ[audl TI0




- OCYILECTBIATh TMO3UTUBHOE CTPATErHYecKOe
MOBEJICHUE B PA3NUUHBIX  CUTYalMsX,
MIPOSABIIATH TBOPYECTBO U BOOOpake€HHE, OBITH
MHULIMATUBHBIM

Osaagenne YHUBePCAJILHbIMU
peryJsiTUBHbIMH J1efiCTBUAIMU:

I) IPUHATHE ce0s U APYTUX JIIOAei:

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

- MPU3HABaTh CBOE IPaBO M TIPaBO JPYTUX
JIIOJICH Ha OIIMOKH;

- pa3BI/IBaTB CHOCO6HOCTB IIOHUMATh MI/Ip C
TIO3UIIMH JPYTOTO YEIOBEKa;

TeMam "Meramibr" u
"Hemeramibl") B COOTBETCTBHUHU C
MpaBUJIaMH TEXHUKU
0€30MacHOCTH TIpU OOpPAIIECHUH C
BEILIECTBAMH U JIaOOpaTOPHBIM

000pyJOBaHUEM;  MPE/CTABISTH
pe3yabTaThl XHUMHUYECKOTO
JKCIepUMEHTa B (popme 3amucu
YpaBHEHUH  COOTBETCTBYIOIIHX
peakuuii  u  QOpPMyIHPOBATH
BBIBOJIBI HAa  OCHOBE  JTHX
pe3yIbTaToB

OK 07. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATH MPEICTABICHUS:
ConeiicTBOBaTh - chOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXPAHEHHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KAapTHUHBI
OKPY’KaroIIel cpejibl, | S)KOHOMUYECKAX —MPOLECCOB HA  COCTOSHHUE | MHPA, POJIM XUMHHU B IO3HAHUH
pecypcocOepexeHuro, | MPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJIICHUH MIPUPOIBI, B
OPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTHUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA "
00 U3MeHeHuu | IpooieM; KYJIbTYpPbI JIUYHOCTH, ee
KINMATa, MPUHLAMGI | -~ [UIAHKPOBAHKUE U OCYIIECTBICHHUE JIEUCTBUM B | (YHKIMOHAIBHON TI'PaMOTHOCTH,
GEPEKITHBOrO OKPY’KaroIllel cpelie Ha OCHOBE 3HAHWS Iiejiel | HEOOXOAMMOM Ui peLIeHus
IIPOU3BOJICTBA, YCTOMYMBOTrO pa3BUTHUS YeJI0BEYECTBa; | IMPAKTUYECKUX 3a/1a4u
> PeKTHBHO AKTHBHOE HENpHATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeiicTBOBATh B | BPEI OKPYXKaKOLIEH Cpene; OTHOLIEHUS K CBOEMY 3JI0POBBIO
Ype3BbIYANHHBIX - yMEHHE MIPOTHO3UPOBATh | U IPUPOJIHOM cpene;
CHTYALMAX. HeOIaronpusTHbIE 9KOJIOTMYECKUE | - yMEThb COOMoAaTh MpaBuia
MOCTIE/ICTBUS HPEANPUHIUMACMBIX | SKOJIOTUYECKU I1eJIECO00Pa3HOro
JEHCTBUM, IPEAOTBPAILATh UX; MOBEJICHUSI B OBITY U TPYIOBOU
- paclLIUpeHUe  OIbITa JEATEIbHOCTH | IESITEIBHOCTH B LEJIAX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXpPaHEHMsI CBOETO 3/I0POBbSI U
- OBJIaJICHUE HaBbIKaMU Y4EOHO- | OKPYKAIOIICH TPUPOIHOMN CPEIbI;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLIMAJIbHOU YYHUTEIBATh OIIACHOCTD
ACATCIIBbHOCTH; BO3/CHCTBUS Ha JKVBBIE
OpraHu3Mbl OIpeIeNICHHBIX
BEILIECTB, MIOHUMast CMBICIT
ToKa3aresst MpEEIIbHON
JIOMYCTUMOW KOHIICHTPAIIUU
I1K1.3 - YMEHHME ONpeneniTh KOHCTPYKTHBHBIE | - COPMHUPOBATH MIPEICTABICHUS:
ObecneunBaTh 0COOEHHOCTH Y3JI0B M JeTajiell TMOABHKHOTO | O CBOMCTBAaX METAJUIOB, CILIaBaX,
0€301acHOCTh COCTaBa; BUJAaX  KOppo3uH,  obiactu
JBUKEHUS - TIOHUMaHUE€  CUCTEMbl  TEXHMYECKOTO | IPUMEHEHUS] HEMETANIMYECKUX U
MOJIBUJKHOTO COCTaBa | OOCITYXMBaHMS M  PEMOHTA  IOJBMIKHOTO | KOMIIO3MIIMOHHBIX MaTepHasos,
cocTaBa BUJAX U CBOWMCTBAaX TOIUIMBA,

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

MapKUPOBKE U TIEPEBO3KE TPY30B
T10 JKEJIE3HOU JJ0pOre.




B pesynbrare ocBOEHHUS MporpaMMbl y4eOHOIO MpeAMeTa peain3yeTcsi MporpaMMa BOCIUTaHUS,
HarpaBjeHHas Ha (POPMUPOBAHUE CIIECAYIOIINX JIUYHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposiBisgroninii akTUBHYIO TPAXKJIAHCKYIO TO3UIIMIO, JEMOHCTPUPYIOIUNA MPUBEPHKEHHOCTD
IPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKM AKTHBHBIA M Y4YacTBYIOIIMHA B
CTYJICHUYECKOM M TEpPPUTOPUATIHLHOM CaMOYIpPABICHUHU, B TOM YHUCIIE Ha YCJIOBUSAX J100pOBOJIHYECTBA,
MPOAYKTUBHO B3aUMOJICHCTBYIOIINI M YYAaCTBYIOIIHI B ESITEIHOCTH OOIIECTBEHHBIX OPTaHU3aIHIA.

JIP 4 IlposiBAsitOIMiA U IE€MOHCTPUPYIOIIUNA YBaXKEHHE K JIIOJISAM TPyAa, OCO3HAIOUIUN 1IEHHOCTh
cooctBeHHOro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
pohecCHOHATLHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEHA.

JIP 16 IIpuoOpereHue OOYYAOIIMMHUCSA COIHUAIBHO 3HAYMMBIX 3HAHUM O TpaBWIIAX BEICHUS
HKOJIOTMUYECKOT0 0o0pa3a >KU3HH O HOpMaxX U TPaAULUAX TPYJOBOU JESATEIBHOCTH Y€lIOBEKa O HOpMax U
TPAAUIUSAX TTOBEJICHHS YEJIOBEKa B MHOTOHAIIMOHAIbHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 Tlony4yeHue 00y4aroIIMMHCS BO3MOKHOCTH CAMOPACKPBITHS M CaMOpeaTH3aIis JINYHOCTH.

JIP. 30 OcymecTBisfOmUi TOUCK W HUCHOJb30BaHWE WHPOPMALUHU, HEOOXOIUMON s
3 PEeKTUBHOTO BHIMOJIHEHUS PA3INYHBIX 3a/]a4, TPOPECCHOHATILHOTO U JINYHOCTHOTO Pa3BUTHSI.



2 CTPYKTYPA U COJAEP)KAHUE YYESFHOU JUCITATLTAHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BU/bI Y4eOHOH padoThI

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCIUTIIIHHbI

108
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:
JIEKIIUU, YPOKHU 34
caMoOCTOsATEeNIbHAs padboTa 36
MPAKTUYECKUE 3aHATHUS 28
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COEPKAHUE
B T.4.:
TEOpEeTHYECKOoe 00yueHue 34
MIPAKTUICCKHUC 3aHITHSI 28
nabopaTopHEIC 3aHATHS 10
KOHTPOJIbHbIE PA00OTHI 2
B coomeemcmeuu ¢ yyeOHvIM nianoMm no umoeam I cemecmpa ammecmayusi
npoeoOUMCsL 8 (hopme KOHMPOILHOU padomul.
[Ipome:xyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTnuyeckuii IVIaH U cofieprKaHNe Y4eOHOM TUCHUTIINHBI

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
JIMYHOCTHBbIE
pe3yabTatsl (JIP)

Paszneu 1. Teopernueckne 0CHOBbI XUMUM

8/4

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

1.1.1 OcHOBHBIE OHATHS U 3aKOHBI HEOPTaHWYECKON 1 00mIel xumuu. [leproanueckast
cucrema xumuueckux eMenToB [I.M. Menneneesa. Ctpoenue atoma

OK 01 OK 02
JIP 16,23,30

Coaep:xanue yueOHOro MaTepuaJia

CoBpemeHHas: MoJielb CTpOoeHUs] aroMa. CHUMBOJIMUECKUM SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
OnektpoHHas KoH(purypamus aroma. Knaccupukamus XUMHYECKHX DJEMEHTOB (s-, p-, d-
37eMeHThI). BaneHTHble 371eKkTpoHbl. BajneHTHOCTh. DNeKTpoHHas MPUpOoJa XUMHUECKON CBSI3ML.
DNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMHUYECKON CBs3U (KOBAJICHTHAs,, MOHHAS, METAJUIMYECKas,
BOJIOPOJTHAS) M CIIOCOOBI €€ 00pa30BaHMsL.

[leprommueckas cucrema xumuueckux 31eMeHToB J[M. MenpaeneeBa. PU3MUYECKUIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX MMH MHPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUHM C IOJIOKEHHEM
XUMHYECKOro aieMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHUYECKOE U HAYyYHOE 3HAYECHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CamocrosiTeibHas padora o0y4yarommxcs Nel

KoHcniekT, moaroroBka cooOmieHnii Ha TeMbl 10 BbIOOpY: HaHoTexHomorusi Kak
IIPUOPUTETHOE HAINPABIIEHUE PA3BUTHUs HAayKu W Npou3BojcTBa B Poccuiickon denepanuu;
PamnoaktuBHOCTE. McCnonb30BaHME pPAAMOAKTHBHBIX H30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE W3IIy4eHHME M €ro HCIOIb30BAHME B TEXHUKE M MeauuuHe. Pemienue
TEOPETHYECKUX M HKCIIEPUMEHTAJIBHBIX 3a/a4 IO BOIPOCAM: OCHOBHBIE TOHSTHS XHMMH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3agauM Ha HAXOXKIEHUE OTHOCUTEJIBHOU
MOJIEKYJIIPHOM MaccChl, ONPEIEICHUE MACCOBOM JTOJIM XUMHUYECKHX JJIEMEHTOB B CIOKHOM
BEILECTBE.

1.1. 2 TIpakTtnueckoe 3ansaThe Nel PemeHne npakTHKO-OPUEHTHUPOBAHHBIX PACUETHBIX
3a7a4 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl M PACYETHl IO YPAaBHEHUSM

OK 01 OK 02
I1K1.3




4

XUMUYECKUX peakiuin”

IpoduabHble U NMPodecCHOHAIBHO 3HAYUMBbIE JIEMEHThI COMEP:KaHUsA: XUMHUYECKHUE
SBJICHUS B OCHOBE TEXHOJOTMYECKHX OMNepaluil Ha MNPEANpUITHSIX >KEIE3HOIOPOKHOTO
TpaHcnopTa (HaruiaBKa pu peMOHTHBIX paboTax, HAHECEHHE JTAKOKPACOUYHBIX MOKPBITUH).

JIP 2,4,16,23,30

CamocrtosiTeibHas padora o0yuyarommxcs: Ne2

[Ton6op, ananus u npeoOpazoBanue yueOHOro marepuana. [lonroroBka cooOuieHuit Ha TEMBI
o BeIOOpY: Mcropusi pa3Butus xumuueckoil Hayku B Poccum; Benukue xumuku Poccuu;
Kuznup n gesrensHocth .M. Menaeneena.

1.1.3 IIpakruyeckoe 3ansitue Ne2 PemieHue NpakTHUKO-OPUEHTUPOBAHHBIX PACUYETHBIX
3amau nmo Tteme: Ilepuonmyeckas cucrtema xumumueckux sviemeHtoB JI.M. Menneneesa.
Crtpoenue aToMa

IIpopuniabHbie W npodecCHOHAIBHO 3HAYUMbIE 3JIeMEHTHhI coaepxkaHus. OCHOBHbIE
XUMHYECKHE 3aKOHBI, TEOPHH M YUEHHsI CIOCOOCTBYIOT Oo0Jiee MOJHOMY M OCO3HAHHOMY
HNOHUMAaHHMIO XUMHUYECKUX IPOLECCOB i (POPMUPOBAHUS HAYHYHOTO MHUPOBO33PEHMS; Kak
OCHOBBI JUII KOJIMYECTBEHHBIX pPACUYe€TOB M pEUICHHS MHOTHE pacueTHBIC 3aJadu
IPAKTUYECKOTI'0 M TEXHOJOTHYECKOr0 3HAYCHHUSI.

OK 01 OK 02
I1K1.3
JIP 2,4,16,23,30

CamocrosiTesibHas padoTa o0yuyarmuxcs: Ne3

[TonGop, ananus u npeoOpazoBanue yuedbHoro marepuana. [loaroroBka cooOIIeHH Ha TEMBI
10 BI)I60pyI Pa)II/IoaKTI/IBHOCTB. Wcnionp3oBanue pPaadrOaKTUBHBIX U30TOIIOB B TCXHUYCCKUX
1eNsiX. PEHTreHOBCKOE M3IIydeHHe U €T0 UCIIOJIb30BAHNE B TEXHUKE U MEUIIMHE.

1.1.4 IlpakTnueckoe 3ansitue Ne3 PemieHue sKkcniepuMEHTAIBHBIX 33Jad [0 TeMe: THuIbl
XUMUYECKUX CBA3€U. THUIIBI KPUCTAIIINYECKUX PELIETOK

IIpopuiabHbie 1 NpodecCHOHANBHO 3HAYUMBbIE JJIEMEHThI coaep:kaHus. KoMmruiekcHbie
COEJMHEHUs, O0Opa30BaHHbIE JOHOPHO-aKLENTOPHOM CBSA3bIO, JUISL MPEAOTBpAILCHUS
00pa30BaHMs HAKUIIM HA CTEHKaX KOTJIOB U B TEIJIOOOMEHHBIX TPYOaxX OXJIaXKJEHUs Tu3eseit
B TEIJIOBO3aX

OK 01 OK 02
JIP 2,4,16,23,30

CamocrosiTebHas padora odyuarommxcs: Ned
[Ton6op, ananu3 u npeodpa3oBaHue yueOHOr0 MaTepuaia.

Pa3nen 2. Xumuueckue peakuumu

10/5

Tema 2.1 Tunel XUMHUYECKHUX
peakuui

2.1.1 Knaccudukanus 1 TUIIBI XUMUYECKUX PEAKINI HEOPraHMYECKUX COCTMHEHHM

OK 01 OK 02
I1K1.3
JIP 4,16,23,30
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Conep:xanue yueOHOro MaTepuaJia

Knaccudukanus v THUOBI XUMHUYECKMX pEAKIMA C y4acTHEM HEOPraHHMYECKHUX BEIECTB.
CocraBieHrne ypaBHEHUU peakluil COeIMHEHMs], Pa3iOXKEeHHs, 3aMellleHus, oOMeHa, B T..
peaxiuil TOpeHus, OKHCIIEHUSI-BOCCTAHOBICHHUS.

VYpaBHeHUSI ~ OKHUCIIEHUS-BOCCTaHOBiIEeHUA. CreneHb  OkucieHusa.  OKHCIUTENb U
BoccTaHoBUTeNb. (CocTaBieHME U ypaBHUBAHUE OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii METOI0M 3JIeKTpPOHHOro OanaHca. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKINH B
pHUPOJie, NPOM3BOACTBEHHBIX MPOLIECCaX U KUIHEACITEIbHOCTH OPraHU3MOB.

CamocrosiTeibHas padora odyuarommxcst NeS
AHanu3 u npeoOpa3oBaHue yueOHoI nHOpMaLIUU.

2.1.2 Ilpaktnueckoe 3ansitue Ned PenieHue SKCIEpUMEHTANBHBIX 337ad IO TEME:
"OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu'

IIpodguiabHbie W npodeccHOHATBHO 3HAYUMMBbIe 3JIEMEHTbI COJepPKAHUsl. 3HAaUYCHUE OK 01 OK 02
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIMA B MNpUPOJE M Ha  HPEIIpUATHIX I1K1.3
JKEJIE3HOAOPOXKHOU oTpaciau. OKUCIUTENIBHO — BOCCTAHOBUTEJIBHBIE MPOLIECCH KaK OCHOBA JIP 4,16,23,30
IPOLIECCOB KOPPO3UU METAJIIOB, pabOThl XMMUYECKUX MCTOYHUKOB TOKA U aKKyMYJISTODPOB,
CrOpaHHUsl TOIUIMBA B JU3EJISIX TEIJIOBO30B U T.J.
CamocrosiTeibHas padora o0y4yarommxcs Ne6
ITon6op, ananu3 u npeobpazoBaHue yueOHON HHPOPMAIIIH.
Tema 2.2 DuekTpoJuTHYECKast 2.2.1 PacTtBopeHnme Kak (pU3MKO-XMMUYECKUIA TIPOLIECC. OK 01 OK 04
AUCCOHALMS U HOHHBIH 00MeH I1K1.3
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

Teopust AIEKTPONTUTUIECKON Tucconranuu. MoHbl. DIeKTpOIUThI, HEANEKTPOIUTHL. Peakiuu
HOHHOTO 0OMeHa. COCTaBlIeHHE PeakMii HOHHOTO OOMeHa IyTeM COCTaBJICHUS UX MOJHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peakIuu. 3aaHNs Ha COCTABICHHE
VMOHHBIX PEaKLUM.

[IpakTHYeckoe NCIOTB30BAHNE PEAKIIM MOHHOTO OOMEHA M THIPOJIN3a B TEXHOJOTHUECKUX
npolieccax JKeJNe3HOA0POXKHOro TpaHcnopTa. [IoHATHS: TalbBaHOCTETHsl, raJIbBaHOIIACTHKA,
UX MPAKTUIECKOE 3HAUCHHE B )KEJIE3HOJOPOKHOM XO3SHCTBE.

CamocrosiTeibHas padora o0y4yarommxcs Ne7
AHanu3 u npeoOpa3oBaHue yueOHOW uH@opmanuu. [loaroroBka cooOiieHUil Ha Temy IO
BbIOOpY: IIpakTHueckoe NpUMEHEHHe 3JeKTposin3a: pauHUpOBaHHE, TrajbBAaHOIUIACTHKA,




1 2 3 4
raJIbBAaHOCTETUSI.
2.2.2 JlaboparopHoe 3aHsaTHe (padora) Nel "lccienmoBaHue CBOMCTB 3JIEKTPOJIUTOB.
Omnpenenenne pH cpensl pactBopoB. Teopust 3EKTPOIUTHUECKON Auccolanuu’” OK 01 OK 04
IIpopuabHbie u NpodecCHOHATBHO 3HAYMMBIE 3JIEMEHTHI COJePKAHUA. AKKYMYJIATOPHI: 2 IIK1.3
OPUHIUIN UX paboThl, UX IPUMEHEHHE B TSITOBOM IOABIKHOM COCTaBe. TP 4,16,23,30
CamocrtosiTeibHas padora o0yuyarommxcs Ne§ 1
AHanu3 1 mpeodpazoBaHue yudeOHOM HHPOPMAIIUH.
2.2.3 JIaGopaTopHoe 3ansTHe (padora) Ne2 "Peakiuu nonnoro oomena. ['maponus coneit”
IpodunabHbie M NPOPECCHOHATBHO 3HAYMMBIE JJIEMEHTHhI coAaepxkanus. [[pumenenue Ha OK 01 OK 04
YKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIMKU HOHHOTO OOMEHA /JIsi YMATYEHUS BOJIbI (CHIKEHHE 2 I1K1.3
KOHIIEHTpalu NOHOB Ca’' u Mg”) B CHCTEMax OXJaXJCHHUS TCIJIOBO3HBIX IABUTATEIICH U JIP 4,16,23,30
JIM3€Tb-110€3710B. ['uApoIn3 Ha NpeupUsTUsIX JKEIE3HOI0POKHOIO TPAaHCIOPTa.
CamocrosiTeibHas padora o0y4yarommxcs Ne9 1
AHanm3 u npeoOpa3oBaHue yaeOHOM HH(GOPMAIINH.
Paznen 3. CTpoenne BenecTBa U CBOICTBA HEOPTraHNYECKNX BelleCTB 14/7
Tema 3.1 Knaccugukarus, | 3.1.1 OcHOBHBIE KJIACCHI CIOKHBIX HEOPTAHUIECKUX COCTUHEHHA. OK 01 OK 02
HOMEHKJIaTypa u CTpOCHUE [1K1.3
HEOPTraHUYECKHUX BEIECTB JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia
[Tpenmer Heopranuyeckoil xumuu. Knaccudukanus HeopraHuueckux Bemiects. [IpocTeie u
cloxHble BemecTBa. (OCHOBHBIE KIJIACChl CIIOKHBIX BEIIECTB (OKCHU[BI, THUAPOKCHUIBI,
KHUCJIOTBI, COJIM). B3auMOCBSi3b HEOPraHMYECKHX BEIIECTB. ATrperaTHble COCTOSIHHS
BemecTBa. Kpucramnumdeckre U amop(HbIe BelecTBA. THIBI KPUCTALTUYECKUX PEIIETOK 2
(aTromMHasi, MONEKyNIsSpHasi, WOHHAs, METaJUIMuecKas). 3aBUCHUMOCTh (PHU3NYECKUX CBOWCTB
BEILIECTBA OT THUMNA KPUCTALIMYECKON PpEIIETKH. 3aBUCHUMOCTh XUMHUYECKOW AKTHUBHOCTH
BEILIECTB OT BHJA XUMHUYECKOM CBS3M M THUIA KPUCTAUIMUECKOW pemeTrku. [IpuyumHbl
MHOTr000pa3usi BeleCTB
CamocrosiTeibHas padora o0y4yarommxcs Nel0 1
AHanu3 u nmpeobpazoBaHre y4eOHOM HH(POPMAIIHH.
3.1.2 IIpakTnueckoe 3ansitue NeS PeleHue sKClIepUMEHTANbHBIX 3a7a4 1o Teme: UYucteie OK 01 OK 02
BElIeCTBa U cMecH. JlucnepcHble CUCTEMBI. ) K13
IIpodguiabHbie 1 NPOPecCHOHAIBLHO 3HAYMMBbIE JJIeMEHThI coaepxkaHusi. CTEKIOMIACTHK TP 4.16 '23 30
,10,25,

KakK OCHOBaA AJIs1 U3IOTOBJICHHUA neTaneﬁ BaroHoOB.
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CamocrosiTeibHast padoTa o0yuyarommxcest Nell

[Ton6op, ananu3 u npeodbpazoBaHue yueOHoOro marepuaina. Iloaroroska cooOuieHuii Ha TeMy
no BBIOOpPY: AMoOp(HBIE BemecTBa B MPHPOJE, TeXHUKe, ObITy; [lmazma — uerBeproe
COCTOsIHUE BellecTBa; I'pyboaucepcHble CUCTEMB, UX KIACCU(pHUKALMS U UCIOJIb30BaHUE B
npodeCCHOHATILHOM e TeNbHOCTH; [IpMeHeHne CycrieH3uil ¥ SMYIIbCUI B CTPOUTEIILCTBE.

Tema 3.2 Ou3uKo-XUMHUYECKUE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB

3.2.1 Metamisl. [Tonoxenue B [ICXD JI.M. MenneneeBa, ocobeHHocTu crpoenus. Kopposus
MeTauioB. MeTo/1bl 3alIUThl KOHCTPYKIIUH MOJIBHIKHOTO COCTaBa

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

Coaep:xanue yueOHOTro MaTepHaJia

Mertamnbl. OOmue Gusnueckue U XMMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOTy4YeHHS.
3HaueHne METAJUIOB W HEMETAJUIOB B npupoac MW KUSHCACATCIbHOCTH YCJIOBCKA U
opranu3MoB. Koppo3usi MeTayuioB: BUABI KOPPO3HMH, CIOCOOBI 3allUTHl METaNIOB OT
KOppO3HHU

CamocrosiTesibHast padora o0yuarommuxcs Nel2

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW wH(popmanuu. [loaroroBka cooOmIeHMA Ha
TeMy 1o BbIOOpY: JKeme3o — Kak OCHOBHOWM KOMIIOHEHT MHOTHX CIUIaBOB. [IpumenHeHue
METAJJIOB M HX CIUIaBOB B KAyeCTBE KOHCTPYKUHMOHHBIX MAaTEPUAJIOB HA MPEANPUATHIX
JKEJIE3HOJJOPOKHOTO TpaHcmopTa. Koppos3uss MeTamioB, OCOOEHHOCTH KOPPO3MOHHBIX
MIPOIIECCOB, MPOUCXOAIINX Ha 00BbEKTaX JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

[TonroroBka mpe3eHTanuii Ha TeMy MO BbIOOpY: McTopusi momydeHuss W TPOM3BOACTBA
amomMuHus. Poib  MeTauioB B MCTOPUM  YEJIOBEYECKOW LMBUIM3auuu. Mcropus
OTEYECTBEHHOM YEpHOUW MeTaurypruu. McTropus OTE€YeCTBEHHOM LBETHOM METaJUIyprUH.
XvMHS METaJIOB B MO€H MNpoQeccHOHANbHON NeATeIbHOCTU. 3aBUCHMOCTh CKOPOCTHU
KOpPpO3UU OT YCIOBUU OKpyxkatomied cpensl. Kraccudukanus Koppo3uu MeETallioB IO
pa3nu4HbIM pu3HakaM. CrocoOb! 3alUThl METAIOB OT KOoppo3uu. [Ipon3BoacTBO uyryHa u
CTaNun.

3.2.2 IIpaktuyeckoe 3aHaATHe Ne6 PemieHne >SKCIEpUMEHTAJIBHBIX 33/1ad 10 TEME:
"Meramibr"

IIpopuibHbie H NPOodecCHOHATBHO 3HAYMMBIE 3JIEMEHTHI coep:kaHus. JIOKOMOTHBHOE
U BaroHHOE XO3fHCTBAa KaK OCHOBHbIE IOTpeOMTENM LBETHBIX METAJUIOB Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE.

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

CamocrosiTeibHas padora o0yuyarommxcest Nel3
PemeHne mNpakTHKO-OPUEHTUPOBAHHBIX 33JaHUM Ha CBOMCTBA, COCTaB, NOJYYEHHE U
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0e30macHOe UCIO0JIb30BaHUE METAJVIOB B OBITY U MPAKTUUYECKON JEATEIbHOCTH YEJIOBEKA.

3.2.3. Hemeramnsl. [Tonoxenue B IICXD /.M. MenneneeBa, 0cOOEHHOCTH CTPOEHUS

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

Conep:kanue y4eOHOT0 MaTepuaJia

Hemeramner. OOmme ¢usnueckue M XMMHUYECKHE CBOWCTBA HEMETAJUIOB. THIUYHBIC
cBoiictBa HemeraiioB [V- VII rpynn. Kiaccudukanus u HOMEHKIATypa COCIUHEHUN
HeMeTasuloB. [IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHEHUI B JKEIIE3HOJOPOKHOM
xo3siiicTBe KpyroBopoThl OMOTr€HHBIX 3JIEMEHTOB B IPUPOAE

CamocrosiTesibHast padora o0yuarommuxcs Nel4
[Ton6op, ananu3 u mpeodbpazoBanne yueOHONH HHPOpMAITIH.

3.2.4 IlpakTnueckoe 3aHsitue Ne7 PelieHue -HKCIEPUMEHTANBHBIX 3aJad IO TEMe:
"Hemeranmsr"

IIpodpunabHbie 1 Mpo(ecCHOHATBHO 3HAYHUMBIE JJIEMEHThI coAep:xkaHus. llpumeHeHue
KpUNTOHa B (hapax NOJBMKHOTO coctaBa. DTOp — KOMIIOHEHT JKHJIKOW CMa3Ka IS
YMEHbBILIEHUSI TPEHUsl JeTalled M y3JI0B MOABMKHOIO cocTaBa. KpeMHUH - 3ieMeHT
MHTETPATbHBIX MUKPOCXEM CHUCTEM YIPABJICHHS JABUKECHUEM TTOE3/I0B.

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

CamocrosiTeibHas padora o0y4yarommxcs NelS

PemieHne mNpakTHMKO-OPUEHTUPOBAHHBIX 33JlaHWA HAa CBOWCTBA, COCTaB, IOJy4EHHE U
0e30IacHOe HMCI0JIb30BaHUE HEMETANIOB B OBITY M MPAKTUYECKON JEATENIbHOCTH YeJIOBEeKa.
[logroTtoBka cooOmieHudt Ha TeMmy 1o BbIOOpy: [IpuMeHeHHe HeMeETalloB B
JKEIE3HOAOPOKHOM X03s1cTBE. [IpaBuiia nepeBO3KM HEMETAJUIOB 110 JKEJIE3HOU JJOPOTeE.

Tema 33 Nnentudukanus
HEOPraHMYeCKUX COCTUHEHUI

3.3.1 'enernueckas CBsA3b HEOPraHUYECKUX COETMHEHUI
Hrorosasi koHTpoJbHasi padora Nel

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

Conep:xxanue yueOHOro MaTepuaJia
XWUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEmeCTB (OKCHIOB,
THJIPOKCHUIOB, KHCIIOT, COJIeW M JIp.). 3aKOHOMEPHOCTH B WM3MEHEHHH CBOWCTB IPOCTBIX
BEIIIECTB, BOJOPOJHBIX COCAWHEHWN, BBICIIMNX OKCHIOB MU THAPOKCHUIIOB. Mmentudukamms
HEOPTaHNUYCCKUX BCIIICCTB C HUCITOJIB30BAHUECM nux @HSHKO-XHMI/I‘—ICCKI/IX CBOﬁCTB,
XapaKTePHBIX KAYECTBEHHBIX peaKIni

Hmoz 1 cemecmpa: MakcuManbHas yuyeOHast Harpy3ka (Bcero)
O06s13aTenbHas aynuTopHas yueOHast Harpyska (Bcero)

48

32




NPAaKTUYECKHUE 3aHATHS
nabopaTopHble 3aHATHS (PaObOTHI)
camocTosTelbHas paboTa
KOHTpOJIbHast paboTa

14

16

Pa3nea 4. CTtpoeHue u cBoiicTBa opr

AHUYECKHX COeTUHEHUMH

32/16

Tema 4.1 Knaccudukanus,
CTpOCHHE " HOMEHKJIATypa
OpPTraHUYECKUX BEIIECTB

4.1.1 TlonsiTrie 00 OpraHMYECKUX BEIIECTBAX, X IPUMEHEHHUE Ha KEJIE3HOM JTopore.

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

Coaep:xxanue yueOHOro MaTepHaJia

IlosiBieHne M pa3BUTHE OPraHUYECKOW XMMHM Kak Haykd. IIpeamer opraHu4eckol XUMMH.
MecTo M 3HaueHHME OpPraHMYECKONM XMMHMHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTPOCHHE KaK IOpPANOK COCJUHEHHs AaTOMOB MOJIEKYJIE€ COIJIaCHO HMX BaJCHTHOCTH.
ITpuMeHeHrEe OpraHMYECKUX BEILIECTB Ha JKEJIE3HOM 1opore

CamocrosiTeibHas padora odyuyarommxces: Nel6
[TonGop, ananu3z u mpeobpazoBanue ydeOHOU uHpopManuu. [logroTroBka cooOiieHuil Ha
TeMsl 10 BbIGOPY: Kmsub u gestensHocTh A. Kekyme. JKusup u jestenbHocTh M.
bepuenuyca. 2Kusnp u gesrenbHocts @. Bemnepa.

4.1.2 Teopus A.M. byrneposa. Knaccudukaius opraHu4ecKux BeIecTB.

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

Conep:xanue yueOHOro MaTepuaJia

[TonoskeHns TEOPUM XUMUYECKOTO CTPOEHHUs! opraHudeckux coeauHeHuit A.M. Byrtieposa.
VYriepoaHslil CKeNIET OPraHNnYeCKOW MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BEUIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepust u m3omepsl. IlonstTue o ¢yHkunoHanbHOW rpymme. Panukan.
[TpuHIMIEl KIaccUPUKALMKM OpPraHUYECKUX COelMHEeHuH. MexayHapo/iHas HOMEHKIarypa u
NPUHLIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COSTMHEHHUI

CamocrosiTeibHas padora odyuyarommxcest Nel7

[TonGop, ananm3 u mpeoOpazoBanue y4deOHOUM mHpoOpmarmu. [loaroToBka coobmieHWit Ha
TeMy 1o BbiOOpy: XKusup u pesrensHocTh A.M. Bytneposa. XXusubs u nestensHocts B.B.
MapKkoBHHKOBA

Tema 4.2 CpolicTBa OpraHMYECKHUX
COCIMHEHUN

4.2.1 AnkaHsbl: COCTaB, CTPOCHHE, TOMOJIOTUUECKHM PSI.

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

[IpenenbHble YriieBOAOPObI (AJIKaHbl M LUKIOANKaHbl). (OCoOEHHOCTH KIacCHU(PHUKALUU U
HOMEHKJIATYpBl, H30MepHus, (PU3HUECKUEe CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHUKOB TeIJIa B
IPOMBIIIICHHOCTH M OBITy. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B MPHPOJIE
Y IPUMEHEHUE aJIKaHOB.

CamocrosiTeibHas padora o0yuyarommxcs Nel8

[Ton6Gop, ananu3 u mpeoOpasoBaHue ydeOHOW HMHpopmanmu. [loaroToBka cooOmieHU Ha
TEMy IO BBIOOpPY: DKOJIOTMYECKHE AaCHEKThl HCIIOJIB30BAHMS YIIIEBOIOPOIHOTO CHIPHS.
XYMHUS yII€BOJOPOTHOTO ChIPhsl M MOSI OyAyIasi CIeUaaIbHOCTb.

4.2.2 Ilpaktuyeckoe 3ansitue Ne8 PemeHue »sKclepUMEHTAIBHBIX 3a34ad IO TEME:
"CpaBHUTENIbHAS XapaKTEPUCTUKA METaHa U 3TaHa"
IIpodguiabHbie W mnpodeccHOHATBLHO 3HA4YUMbIe 3JIeMEHThI coaep:kaHusl. JKuakue

yIIeBOIOPOAbl (OCH3UMHBI, KEPOCUHBI, COISIPOBBIE Maciia, Ma3yT) - B KaueCTBE TrOPIOYETO B OK 01 OK 02

JIBUTATENSIX BHYTPEHHETO CTOPAHMS MOJBI)KHOTO COCTaBa KEJIE3HOAOPOKHOTO TPAHCIIOPTA. I1K1.3

TBepapie yrieBogopoibl (mapaduHbl) — KOMIIOHEHTBI KUJKUX CMa30K, UCHOJb3YEMBIX IS JIP 4,16,23,30

CMa3Ky TPYIIMXCS Y3JIOB TEIUIOBO3HBIX JIBUTATEJICH, OCEBBIX MOAMIMITHUKOB BaroHOB

AJIEKTPOBO30B, TEIIOBO30B. ['aloreHnpou3BOAHBIE YTIIEBOJOPOABI - B KAUECTBE XJIaJareHTa

B peprKEepaTOPHbIX BarOHaX.

CamocrosiTeibHas padora o0y4yarommxcs Nel9

Brruucnenus mo ypaBHEHUIO XUMUYECKON peakinu (Macchl, 00bEMa, KOJIUYECTBA UCXOTHOTO

BEIIeCTBA WM MPOAYKTA PEaKIMH MO HU3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO U3

MCXOJIHBIX BEIIECTB WJIA MTPOTYKTOB PEAKIINH).

4.2.3 Ankensl, ankaaueHbl. CocTaB 1 0COOEHHOCTH CTPOCHHS OK 01 OK 02

I1K1.3

JIP 4,16,23,30

Copaepxxanue y4yeOHOro MaTepuasa

HempenenpHble (anmkeHbl, ankuHbl W ankaaueHbl). OCOOCHHOCTH KiacCUUKALMUA U
HOMEHKJIATyphl, Hu30MepHsi, (U3MUECKHE CBOWMCTBA, XHUMHUYECKHE CBOWCTBA, CIIOCOOBI
MOJIYYCHMUA. FOpeHI/Ie AllCTUJICHA KaK HWCTOYHHUK BBICOKOTEMIICPATYPHOI'0 IIJIAMCHH IJIA
CBApKHW ©W PE3KU MCTAJIJIOB. HpaKTI/I'-IeCKOG INPUMECHCHUC QAJIKCHOB HW AJIKaJJUCHOB B
JKEJIE3HOAOPOKHOM XO3SMCTBE
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CamocrosiTeibHas padora odyuyarommxcs Ne20
ITon6op, ananu3 u npeodpazoBaHue yueOHOW HHPOPMALIUH.

4.2.4 Ilpaktudeckoe 3ansitue N9 PemeHue HKCIEPUMEHTAIBHBIX 334ad IO TEME:
"[lonydyeHue 3TUIICHA U U3YYEHHUE €r0 CBONUCTB"

OK 01 OK 02
IIpodpunabubie U NpodecCHOHAIBHO 3HAYMMBbIE 3J1eMeHThI cojep:kaHusi. llpumenenus K13
HOJMMEPOB HA MPEANPUATUAX KEIE3HOLOPOXKHOTO TPAHCHOPTA s 3JIEKTPOU3OJALMH, TIP 4.16.23.30
PYKaBOB TOPMO3HOH CHCTEMBI MOE3]I0B, TPHBOJHBIX pEMHEH, H0O0HHUTOBBIX COCYIOB T
AKKyMYJISITOPOB, JI€TaJel U 3allIUTHBIX MOKPHITUH Ha XKeJIe3HOJOPO’KHOM TPaHCIOpTe
CamocrosiTeibHas padota odyuyarommxces: Ne21
Bbruucnenus no ypaBHeHHIO XMMUYECKON peakluu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WMJIM MPOAYKTA PEAKIMH IO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO W3
MCXOJIHBIX BELECTB WM IPOAYKTOB PEAKIIUH).
4.2.5 Ilpakrnueckoe 3anaTHe NelQ) Pemenue sKcepuMEHTANbHBIX 33Jad IO TEME:
"ALIETUJICH U €ro TOMOJIOTH" (AJIKMHBI) OK 01 OK 02
IIpoduabubie U NMpogecCHOHAIBHO 3HAYMMbIE JJIeMEHThI cojaep:kaHus. [Ipuvenenue K13
HOJMMEPBl HA OCHOBE IPOU3BOJHBIX AJKMHOB B KAUECTBE M3OJISILMU 3AILUTHBIX 000JI0YEK TP 4.16 '23 30
Ka0eNbHBIX M3/IEUN U TMPOBOIOB, BHYTPEHHEH OTIIENKH MACCAKUPCKUX BArOHOB M BaroHOB T
HJIEKTPONOE3/I0B
CamocrosiTeibHas padora o0yuarommxcs Ne22
[TonGop, ananu3z u mpeobpazoBanue ydeOHOUM mH(popmanuu. [logroroBka coolrieHui Ha
TeMy 10 BbIOOpy: [IpuMeHeHWe ameTHiieHa W €ro TOMOJIOTOB Ha MPEIIpUSTHSIX
KeJIe3HOIOPOKHOIO TPAHCIOPTA.
4.2.6 Apennl. CocTaB, CTpOEHHUE, TTOTYICHUE OK 01 OK 02
I1K1.3
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia
OcoOeHHOCTH KIACCH(PUKAIMU U HOMEHKIATYphl, H30Mepus, (HU3UYEeCKHe CBOICTBA,
XUMHUYECKHE CBOHCTBA, CITOCOOBI MOJTYICHUS.

CamocrositeibHas padora o0yuyarommxcest Ne23

[TonbGop, ananm3 u mpeoOpazoBanue y4deOHOUM mHpopmaruu. [loaroToBka cooOmieHWit Ha
TeMy 1O BbIOOpY: IlpuMeHeHWe apeHOB ¥ HMX TOMOJOTOB Ha MIPEINPHUITHIX
JKEJIE3HOJJOPO’KHOTO ~ TpaHCIOpTa.  TOKCMYHOCTh  apOMAaTHYECKUX  YIJIEBOJOPOJIOB.
S mOXUMHUKATHL.
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4.2.7 Ilpakrnueckoe 3aHaTHe Nell Pemenue sSKcnepuMEHTANbHBIX 334ad 10 TEME:
"CpaBHHTEIbHASA XapaKTEPUCTUKA CITUPTOB"

IIpoduiabHbie U npodgeccHOHANBHO 3HAYUMBbIE JJIeMEeHThI coep:kaHusi. OTHOATOMHbIE
CIOMPTBl — KaK OCHOBa JIAKOKPAaCOYHBIX MAaTEpHUAlOB HAXOASLIMX CBOE INPUMEHEHUE B
YKEJIE3HOJOPOKHOM XO35MCTBE (Kpacka JJis MOKPBITHS MMACCAKUPCKUX U IPY30BBIX BarOHOB;
IUTACTU(UKATOPBI, NPUMEHsEMbIE B CBETO-, TEPMO-, MOpPO30-, BIArOCTOMKHX JeTajsx
NOJBMKHOTO cocTaBa M T.A.). lIpuMeHeHWe HTUIEHITIMKONS M TJIMLEpPUHAa B KayecTBE
aHTU(PHU30B B paauaToOpax CHUCTEM OXJAXKICHUSA JABUraTelel BHYTPEHHErO CrOpaHus;
TUAPABIMYECKUX, TOPMO3HBIX U 3aKaJOYHbIX JKUJIKOCTEM B IMOABM)KHOM COCTaBe
KEJIe3HOJIOPOKHOI0 TpaHcnopTa. [IpakTHueckoe 3Haue€HHE apOMaTHYECKUX CIMPTOB M UX
IIPOU3BOJHBIX B JKEJIE3HOJOPOKHOM XO3SHCTBE. Y CIOBUSI NIEPEBO3KU CIUPTOB I10 JKEIE3HOU
Jopore

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

CamocrosiTeibHas padora odyuarommxcs Ne24

[TonGop, ananu3z u mpeobpazoBanue yueOHOUW mH(popmanuu. [logroroBka cooOiieHuil Ha
TeMy 1o BbIOOpY: IlpakTHdeckoe 3HaUYE€HUE OIHOATOMHBIX CIIUPTOB B KEIE3HOIOPOKHOM
xo3sifictBe. IlepeBo3ka CHIUPTOB MO JKEJIE3HOM [opore, MapKHUpoBKa rpy3oB. MeTaHo:
xeMopmms 1 XxeMopoOust. DTaHOI: BelnHyaiiiee 06Jaro U CTpamrHoe 370. AJKOTOIH3M U €T0
npodwmiaktuka. [IpakTnyeckoe 3Haue€HHE MHOTOATOMHBIX CIIUPTOB B KEJIE3HOJOPOKHOM
xo3sicTBe. [lepeBo3ka apoMaTUUECKUX CIIUPTOB M0 KEJIE3HOM T0pOre, MapKUPOBKA I'PY30B.

4.2.8 Anpnerunasl. KapOonoBeie kucioTsl. CocTaB, CTpoeHUE, Ki1acCuDUKaIHs

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

Conep:xxanue yueOHOro MaTepuaJia

OcoOenHocTH KJIacCU(PHUKAIMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHNYCCKUEC CBOI\/’ICTBa, CIIOCOOBI IMOJIYUCHUS. MpU1a Kak COJIHM BBICIIUX Kap6OHOBI)IX KHCJIIOT,
ux Morolee nerctaue. CrnoxHable 23Ul KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT.

CamocrosiTe/ibHasi padoTa odyuarommxcst No25

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuii Ha
TeMy 1O BBIOOpY: MypaBbrHAsg KHUCIOTa B MPUPOJE, HAyKe W MPOU3BOJACTBE. McTtopus
ykcyca. [lpakTudeckoe 3Hau€HUE AbJIETHIOB M HMX IMPOU3BOJHBIX B KEIE3HOAOPOKHOM
xo3siictBe. IlepeBo3ka anbAErWIOB IO JKEJIE3HOW JOpOore, MapKHUpPOBKa TPY30B.
[TpakTHdeckoe 3HaYeHHE KAPOOHOBBIX KUCIOT M WX MPOHM3BOAHBIX B KEIE3HOIOPOKHOM
xo3sicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT IO KEJIE3HOM J0pOre, MapKHPOBKA T'PY30B.
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HpaKTI/I‘IeCKOe SHAYCHUC )KUPOB U UX MMPOU3BOJHBIX B JKCJIC3ZHOAOPOKHOM XO3SICTBE.

4.2.9 JlabopaTopHoe 3aHsitue (padora) Ne3 "CBolicTBa ajibJIerHI0B U KApOOHOBBIX KHCIIOT"
IpoduabHbie U NMPOPEeCcCHOHATBLHO 3HAYUMBbIE JJIEMEHTHI CcoAep:KaHus. MypaBbUHBIN
albJIeTH]l Kak KOMIIOHEHT OakKelIMTOBOTO JaKa, SBJSIOUIMMCS aHTUKOPPO3MOHHBIM
MOKPBITHEM [IJIsi BaroHoB. TEKCTOJUT Kak OCHOBA I HW3TOTOBJICHHS 3yO4aThIX KOJIEC,
BKJIAJIBILICH TOJIIUITHUKOB, a TAKXKe KaK 3JIEKTPOU30JIATOP. ACOOTEKCTOIUT KaK KOMIIOHEHT
JUIST U3TOTOBJICHUSI TPYIIUXCS JI€Tajed JMCKOB CHEIUICHHUS U TOPMO3HBIX KOJOJOK Ha
JKEJIE3HOAOPOXKHOM TpaHcnopTe. [IpuMeHeHne aneToHa B KEJIE3HOJOPOKHOM XO034MCTBE
[Ipumenenue maBeneBOd KUCIOTHI IS OYUCTKH METAJIOB OT P>KaBUMHBI U HAKUIIH, B TOM
quclie U B KOTJIax JOKOMOTHBOB. [lepeBo3ka M MapKHUpOBKa ambACTHUIOB M KapOOHOBBIX
KHUCJIOT IO JKEJIE3HON A0pOore

OK 01 OK 02
OK 04
[IK1.3

JIP 4,16,23,30

CamocrosiTesibHas padora o0yuyarmuxcs Ne26

Brruucnenus o ypaBHEHUIO XUMHUYECKON peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO
BEIIeCTBA WUJIM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO U3
MCXOJHBIX BEILIECTB WM NPOJYKTOB peakiun). Pemenne cxem npespaieHui

4.2.10 Ilpaktudeckoe 3ansitue Nel2 PemieHue sKCEpUMEHTAIbHBIX 3a7a4 IO TEME:
"Crnoxubie 3¢upsl. Kupst. [Torstue o CMC"

IIpodguabHbie U NPOPEecCHOHANBHO 3HAYMMBIC YJIEMEHTHI colep:kaHus. byrunanerar
KaK KOMIIOHEHT NeHTa(TaleBbIX 3Maliel, HCIOJb3yeMbIX Jsi OKpPAaCKU MacCaKUPCKUX
BArOHOB U JIOKOMOTHBOB; 3JEKTPOU3OJISIMOHHBIX JIAKOB, MPUMEHSEMBIX IPU PEMOHTE
TATOBBIX JIBUTaTesiell. MbUIA BBICIIUX >KHPHBIX KHUCIOT KaK 3aryCTUTENM B TUIACTHYECKHUX
CMa3Kax, MPUMEHSEMBIX B Pa3NUYHBIX MEXaHU3MaX JUIS CMa3KH MOAIIMITHUKOB, 3y0UaThIX
KOJIEC, BUHTOBBIX U IEIMHBIX Mepeay, MapHUPHBIX COSIUHEHUN U JIp.

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

CamocrosiTeibHas padora o0y4yarommxces: Ne27

[TonroroBka cooOmieHnit Ha TeMy 1o BbIOOpY: CioxHbIE 3UPHI U UX 3HAUEHHUE B TIPUPO/IE,
ObITY U Ipon3BoIcTBE. JKUPBI Kak MPOJYKT MUTAHUS U XMMUYECKOE ChIpbe. 3aMeHa )KUPOB B
TEXHWKE HEMUIIEBHIM ChIpbeM. HexBaTka MpOMOBOJNBCTBHS Kak TIo0aidbHAs mpolieMa
yeJoBeYeCTBA M INYTH ee pemleHus. Mpuia: mpouuioe, Hacrosimee, Oyaymee. Cpencrsa
THTUEHBI Ha OCHOBE KHCIIOPOJICOJCPKANINX OPraHUYeCKHX coennHeHnid. CHHTeTHYecKue
mororue cpenctsa (CMC): moCTOMHCTBA U HEIOCTATKH.

4.2.11 AMubgbl. AHUIUH

OK 01 OK 02
I1K1.3
JIP 4,16,23,30
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Conep:xanue yueOHOro MaTepuaJia
OcoOeHHOCTH KJIacCU(PUKAMUM U HOMEHKJIATYphl, H30Mepusi, (U3NYECKUE CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CITIOCOOBI MOJIYICHUSI.

CamocrosiTesbHasi padoTa o0yuyarmmxcs Ne28

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOmieHMd Ha
TeMy 1o BbIOOpY: JKusHb um gesrensbHocTh H.H. 3uHMHA. AHWIMHOBBIE KPacHTEIH.
[TpakTHdeckoe 3HaUYE€HHWE aMHUHOB W WX IMPOHW3BOJHBIX B IKEJIE3HOJOPOKHOM XO3SICTBE.
[lepeBo3Kka aMHHOB 10 JK€JIE€3HOM Opore, MapKUPOBKA TPY30B.

4.2.12 Jlaboparopnoe 3anstue (padora) Ne4 "Amunokucnorsl. benku. Pacno3naBanue
BOJIOKOH"
Ipodunabuble 1 MpodgeccHOHAIBHO 3HAYUMBbIE JJIEMEHThI cojep:kanusi. Kanpon — kak

KOMIIOHEHT BHYTPEHHEH OTIEeNKM HOJABMXKHOTO cocraBa. IIpuMeHeHHe Kies Ha OCHOBE OK811<%§ 02

nojiMaMuia B BarOHOCTPOEHHM JUIsl CKJIEMBaHUSA. MHIIOpA-MopoIuiacT — Kak OCHOBa JUIS I1K1.3

TEIUIOM30JSIIMM ~ M30TEPMUYECKHUX, MAaCCAXKUPCKUX U pedpHKepaTOpHBIX  BAaroHOB. JIP 4,16,23,30

TexHUuecKkuil BOMJIOK KaK NpPOKJIaJ04YHbIA MaTepuall B OyKcax IpU PEMOHTE BaroHOB U

JIOKOMOTHBOB.

CamocrosiTeibHas padora odyuarommxcs Ne29

[Ton6op, ananu3 u npeodbpaszoBanue ydeOHoW mHpopmauuu. I[loaroroBka cooOmieHui Ha

TEeMy 110 BbIOOpY: 3Haue€HHE aMHUHOKAIpPOHOBOM M aMHUHOZHAHTOBOW KHCIIOT ISl OOBEKTOB

KENe3HOJIOPOKHOTO  TpaHcnopTa. buocunTe3 OenkoB. XHMHUYECKME BOJIOKHA M HX

IPUMEHEHUE Ha JKEJI€3HOIOPOKHOM TPaHCIOPTE.
Tema 4.3 Wnentudukanus | 4.3.1 JlabopaTtopHoe 3ansitue (padora) NeS "CpoiicTBa yriesoaos" OK 01 OK 02
OpPraHUYECKUX BEIIECTB, ux | [Ilpopuabubie n npodeccnoHaIbHO 3HAYMMBIE JJIeMEHThI coaepxkaHusi. [IpumeHeHue OK 04
3Ha4YeHUE U NMPUMEHEHHUE B OBITOBOM | MPECCOBAHHOW JAPEBECHHBbI Ui BKJIAJbIIIEH MOAIMMUIHUKOB, BTYJIOK, OIOPHBIX IUJIHT, I1K1.3
Y TIPOU3BOJICTBEHHOM NESATEIHHOCTH | M3TOTOBJICHUS IECTEPEH MOJIBIIKHOTO COCTaBa KEJIE3HOAOPOKHOTO TPAHCIIOPTA. JIP 4,16,23,30
4eJI0BeKa CamocrosiTeibHas padora o0y4yarommxcs Ne30

[TonbGop, ananm3 u mpeoOpazoBanue y4deOHOU mHpOpmarmu. [loaroToBka cooOmieHWit Ha

TEMy 1O BbIOOpY: VYTIIeBoIbl M HUX pOJb B JKUBOW mnpupoxae. Pa3Butue caxapHoi

IIPOMBINUIEHHOCTH B Poccnn.

4.3.2 Ponb XuMuUM B OO0ECIEUEHUU HKOJOTHUECKOW, HHEPreTH4YecKOM M MHIIEBOU OK 01 OK 02

0e30I1aCHOCTH I1K1.3

JIP 4,16,23,30




1 2 3 4
Conep:xanue yueOHOro MaTepuaJia 2
Ponp opranmyeckoil XMMUM B pPELIEHUH IpOOJEM 3HEpPreTMYeckod Oe30MacHOCTH, B
pa3sBUTUM MEIMIMHBI, CO3JaHUM HOBBIX MAaTEPHANIOB, HOBBIX HCTOYHUKOB DJHEPrUU
(anbpTepHATUBHBIE MCTOYHUKU 3Hepruu). OmacHOCTh BO3AEHCTBHS Ha KHUBBIE OpPraHU3MBI
OpPraHMYECKHUX BEIIECTB OTIENbHBIX KJIAcCOB  (YIJIEBOAOPOABI, CHHUPTHI, (HEHOIIBI,
XJIODOPraHUYECKHUE IPOU3BOJAHBIEC, albJEIMJbl M Jp.), CMBICI IOKa3aTels MpeJesbHO
JOIYCTUMOW KOHUEHTPaLUU
CamocrosiTesibHasi padora o0yuarommxcs Ne31 1
[ToaroroBka cooOIIeHWI HA TeMy 1O BBIOOpY: UenoBeK B MHUpPE BEIIECTB M MAaTEPHAIIOB.
XWMHUS U 3J0POBBE YEIOBEKA
Pa3znen 5. Kunernueckue 1 TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX PeaKIui 21
Tema 5.1 Ckopocts xumuueckux | 5.1.1 Ilpaktuyeckoe 3ansaTme Nel3 PenieHue npakTUKO-OPUEHTHPOBAHHBIX PacUETHBIX 2
peakuuii. XuMUYEeCKOe paBHOBeCHE | 3a/1a4 1o TeMe: "CKOpOCTh XUMUYECKUX Peakuuid. XMMHUYECKoe paBHOBecue" OK 01 OK 02
IIpodguiabHbie U npodeccHOHAIBLHO 3HAYMMBbIe 3JIeMEHThbI cojep:kaHus. bydepHbie I1K1.3
PacTBOPHI B TEXHOJOTHUYECKHX Iporieccax (IIPpH AJIEKTPOXUMHYECKOM HAaHECCHHH 3aIllMTHBIX JIP 4,16,23,30
IOKPBITHUI, B IPOU3BOJICTBE KPacUTEJIEH )
CamocrosiTesibHast padora o0yuarommuxcs Ne32 1
ITon6op, ananu3 u npeodbpazoBaHue yueOHON HHPOPMAIIHH.
Pasnen 6. PacTBopsl 2/1
Tema 6.1 Ilonsarue o pacTBopax 6.1.1 Ilpaktuyeckoe 3ansaTue Nel4 PemieHune NpakTUKO-OPUEHTHPOBAHHBIX PaCUETHBIX 2
3aj1a4 no teMe: "PacTBOpHI, HCIONIB3yeMble B OBITOBOI M MPOM3BOJCTBEHHOM AEATEIbHOCTH OK 01 OK 02
yesoBeka" I1K1.3
IIpopuiabubie M npodeccHoHAIBLHO 3HAYMMBIE JJIEMEHTHI coaep:kaHus. llepeBoska JIP 4,16,23,30
PAa3JIMYHBIX KUJIKOCTEN O JKEJIE3HON JOpOTe.
CamocrositeibHas padora o0y4yarommxcest Ne33 1
[TonroroBka cooOmeHuid Ha TeMy MO BbIOOpY: PacTBOphl, uCHONB3yeMble B OBITOBOM,
IIPOU3BOJICTBEHHON JeSITENIbHOCTH YeJioBeKa. PactBopsl, MIpUMEHsIEMbIE B
JKEJIE3HOJOPOKHOM XO3SMCTBE
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKA 4/2
Tema 7.1 Xwumus B Owsity wu | 7.1.1 HoBeilmue qocTHXEHUS] XUMUYECKONW HAYKH U XMUMHYECKON TEXHOJIOTUN OK 01 OK 02
IIPOU3BOJICTBEHHOW  AEATEIbHOCTU OK 07
YyenoBeKa IIK1.3

JIP 4,16,23,30




2 3 4
Copepxxanue yueOHOIro MaTepuasa 2
Hogelimme nOCTMKEHHS XUMHYECKOW HAYKHW M XMMHUYECKOM TEXHOJOruu. Poimb Xumuu B
o0ecrieueHNH HKOJIOTMYECKOM, DHEPreTMYecKod W TMHIIEBOM Oe30MacHOCTH, Pa3BUTUU
MenuiuHbl. [IpaBuia moucka u aHaim3a XUMUYECKON MH(POPMAIMK U3 PA3IUYHBIX HCTOYHHKOB
(HayuHas U yueOHO-Hay4YHas JIMTepaTypa, Cpe/icTBa MaccoBor nHpopmManuu, cetb uTepHer)
CamocrosiTesbHasi padora o0yuyarwmmxcs Ne34 2
[Touck u aHanmu3 MHPOPMAITUN O TPUMEHECHHH XUMHUYECKUX BEIIECTB U TEXHOJIOTUH C YIETOM
Oyayuiel npodecCHOHaTbHON NEeATeIbHOCTH 110 TeMaM: BayKHEHIIINE CTPOUTEIbHbBIE MaTepUallbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KEpaMUKa, MaTepHalbl JJis 3JIEKTPOHHUKH,
MPUMEHSIEMBIE B KEJIE3HOTOPOKHOM XO3SHUCTBE
7.1.2 TlpoMe:xyTouHasi aTTecTanus 1o JucuumHe. J[udpepeHnnpoBaHHbIi 3a4eT 2 OK 01 OK 02
OK 07
IIK1.3
JIP 4,16,23,30
Hmoz II cemecmpa: MakcumanbHas ydeOHasi Harpy3Kka (BCero) 60
OO6s3arenbHas ayauTopHas yueOHast Harpy3ka (BCero) 40
MPAKTUYECKHUE 3aHITHS 18
naboparopHble 3aHATUS (PabOTHI) 6
camocTrosTelbHas paboTa 20
nuddepeHIMpOBaHHBIN 3a4eT >
Hroro: MakcumanbsHast yaueOHast Harpy3ka (BCero) 108
Obs3arenbHas ayauTOpHas yueOHast Harpy3ka (BCero) 72
IIpaKTUYIECKUE 3aHATUA 28
nabopaTopHble 3aHATHS (PaOOThI) 10
caMOCTOsITelIbHas paboTa 36
KOHTpOJIbHAsI paboTa 2

HUmoecosas ammecmayus 6 hopme nuddepeHIInpOBaHHOTO 3aUeTa




3. YCJIOBUS PEAJIMBALIAU TPOT'PAMMBI YYEBFHOU JUCITATLTAHBI
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO

VYueOHast IUCHMIUIMHA peanu3yercss B ydeOHoM KaOuuere: JlabopaTopus XUMHH U
Ouonorun
Obopyodosanue yuebHo2o kaburnema:

1. IMocago4nbpie MecTa MO KOJIMUYECTBY O0YUArOIIUXCS.

2. Pabouee MecTo mpernogaBaTes.

3. Meroauueckue MaTepualibl 0 JUCLUILIMHE

4.Becol ananutudeckue (1 mr.).

5. Xumuyeckas nocya.

6. Mojienu KpucTauIMIeCcKuX peméTok. (3 mir)

7.COopHbIN TpUOOP A1 ToTydeHus ra3oB (1 mT.).

8. Habop Ne3 BC «lllenoumny.

9.Habopsl peakTHBOB IO OPTAHHUYECKON XUMUU.

10. HaGop uHIUKaTOPOB.

11. HaGop niakaToB O HEOPraHMUECKOW U OPraHMYECKOW XUMUHU.

Texnuueckue cpeocmea 006y4eHus::

-TB

- BUJICOMarHuTo(hoH

- KOMIIBIOTEP

Ayouosuszyanvhvie cpedcmea 0Oyuenuss:
1. DVD Opranuueckas xumusi. Yacte 2. IIpupogHbie UCTOYHUKHU YIieBoAOpoJoB. CUpThl U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl U KapOOHOBBIE KHUCIOTHI. CIOXHBIE
s¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckas xumus. Yacts 4. Yruneosl. 11 onbiTos, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcomepkalue OpraHUYecKue BellecTBa. benku.
CuHTeTH4ecKre BHICOKOMOJIEKYsipHbIe BemiecTBa. 20 onbITOB, 28 MUHYT.

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

3.2. UnpopMmannoHHOe oOecnedeHre peaJn3anui NpPorpaMmbl



Ilepeyenb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JAONOJHHUTEJNbHON JIMTEPATYPHI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHaa:

3.2.1.0CHOBHBbIC HCTOYHHKH:
1. Audunorenora M.B. Xumus: yd4eOHMK W TPAKTUKYM JUISI CPEIHEro MPOQEeCCHOHATBHOTO
obpazoBanus / U.B. Andpunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3f., WCOp. ¥ JON. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110, THUTEIbHbIE HCTOYHUKM:
1. I'ycea, E.B. Xumus mis CIIO.: yue6.-meron. mocobue / M.P. 3uranmmuna, J[.1. Kynukosa;

Kazan. nau. uccnen. texnoin. yu-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
(mata obpamenus: 31.03.2023) / - Pexxum goctyma: isl aBTOPH3. MOIH30BATEICH.

2. YepuukoBa H.IO. Xumus B mocTynmHOM HU3JI0XKEHUHU: ydeOHoe mocobue mia cno / H.IO.
YepHukona.- 2-¢ usa., crep.- Cankr-Ilerepoypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcer: onextponHsld // JlaHb: snekTpoHO-OmOmmoTeuHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara oGpamenus: 31.03.2023) / - Pexxum moctyma: mis
aBTOPU3. IIOJI30BATEIICH.

3.2.3 UHTepHeT — pecypchl:

1. Hay4HO-mOMyJISIpHBINA TPOEKT «DJIEMEHTHI OOJIBIION HayKu « ((U3MKa, XUMUS, MaTEMaTHKa,
aCTpOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HoBocTH HAayKu, KHHUTH, HAYYHO-TIOMYJISIPHBIC

CTaTbH, JIEKIMH, SHUMKIONEeauu. https://postnauka.ru/themes/chemistry - neknuuu mo XMMuHA Ha

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

2. CaliT Hay4yHO-TIOMYJSPHOTO JKypHaia «XuMHsI U 3U3HBY». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOTHBIH.

3. CaiitT 0 XWMHHU: KJIacCHYeCKHe YyYEOHUKH, CIPABOYHHKH, ODHIMUKJIIONEANH, TIOUCK
OpPraHMYeCKHUX M HEOPraHMYECKUX PeakiMii, COCTaBIE€HUE ypaBHEHUH peakuuid. https:// www.
xumuk.ru/ Pexum noctymna: cBOOOAHBII.

4. Tlnardopma Zoom aJis MPOBEAEHUS OHJIANH-3aHITHI U BUICO-KOH(PEPEHIINHN. [ DNEeKTPOHHBIMA

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

5. DOmnextpoHHas uH(OpManMoOHHO-OOpa3oBaTenbHas cpeaa Ha miaatrgopme  Moodle.

[DnexTpoHHBIH pecypc]. Pexum nmocryna: https://moodle.ospu.su/

3.3 IIporpamma oOecrneyeHa HeOOXOAUMBIM KOMILJIEKTOM JIMIEH3UOHHOIO
NMPOrPaMMHOI0 o0ecredeHnst


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

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

TACIATITAHBI

KoHTponb u oIleHKa pe3ynbTaToB OCBOEHUS OO0IIe00pa3oBaTeNbHON AUCIMITIUHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJIbTaThl, HAalpaBJiICHHbIE Ha (HOPMUPOBAHHE OOIINX

KOMITETEHIIMI 1O pa3/ienaM U TeMaM COJIepKaHus yaeOHOTro MaTepuania.

[TpomesxyTounas arrecrauus B popme 1udhepeHIMPOBAHHOTO 3a4eTa.

Oo6mue komnerenun (OK), Pazgen/Tema THI OIIeHOYHbBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpPHATHIA
OK.01 P1: Tema 1.1 - YcTHBIN 0mpoc;
P2: Tema 2.1, Tema 2.2 - 3amaun Ha COCTaBJIEHHE
K 1.3 P3: Tema 3.1 XUMHYECKUX POPMYI;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanus Ha HUCIOIb30BaHUA
JIP 2,4,16,23,30 43 XHMHUYECKOH CHUMBOJUKH U
P5: Tema 5.1 Ha3BaHUM COEOUHEHUU II0
P6: Tema 6.1 HOMEHKJIAType
P7: Tema 7.1 MEKIYHapOIHOT O COI03a
TEOPETUYECKON U IIPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHUN IS COCTaBIICHUS
XUMHUYECKUX POPMYI;
- 3acinymmBaHue COOOUICHUMN
1 OLICHKA UX IOATOTOBKH;
- PesynpraT  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;
- PesynpTaT  BBINONHEHUS
MPAaKTUYECKON pabOThI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3a/1aHUS,
- [Ton6op, aHaIn3 51
npeoOpa3oBaHue yaeOHOU
uHpopMauu
OK.02 P1: Tema 1.1 - YcTHBIN ompoc
P2: Tema 2.1 - 3achaymmBaHuE COOOIICHMIA
IIK 1.3 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA X HOATOTOBKH;
3.3 - 3amaHnsg Ha UCHOIb30BaHUA
JIP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUYECKOM CHUMBOJIUKH U
4.3 Ha3BaHUM COCAMHEHUM IIO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOIHOTO COr03a
P7: Tema 7.1 TEOPETUYECKON M MPUKIIATHON
XUMHH u TPUBUAIBHBIX

Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKUX POPMYIT;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- PesynpraT  BBINONHEHHUS
MPAKTUYECKON paboThI;
-IIpakTHKO-OpHUEHTHPOBAaHHBIE
3aJlaHus;




- Tloxbop,
npeoOpa3oBaHue
uHpopManuu

aHAM3 |
yaeOHOH

OK.04
IIK 1.3

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOUICHUMN
U OLIEHKA UX MOATr0TOBKHU;

- 3ajaHusg Ha MCIHOJIb30BaHUS
XUMHUYECKON CHMBOJHUKUA U
HAa3BAHUM  COCAUMHEHUN IO
HOMEHKJIaType
MEXIyHApOAHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHH U TPUBHAIBHBIX
Ha3BaHWM JUJISI COCTaBJIICHUS
XUMHYECKUX POPMYI;

- PesynpTaT  BBINONHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynpraT  BBINOTHEHUS
MPAKTUYECKON paboThI;

- PesynpraT  BBINOTHEHUS
nabopaTopHOH PabOTHI,
-IIpakTUKO-OpUEHTUPOBAHHEIE
3aJlaHus;

- Iloxbop,
npeodpa3oBaHue
uH(popManuu

aHaM3 |
yueOHOU

OK.07
IIK 1.3

JIP 4,16,23,30

P7: Tema 7.1

-[IpakTKO-OpHEHTHPOBAHHEIE
3aJIaHus;

- ITon6op,
npeoOpa3oBaHue
uHpopMalnu;

aHaM3 |
yaeOHOU

S HEPEYEHbB UCITIOJIB3YEMbBIX METOJOB OBYUYEHU A

5.1 TlaccuBHBIE: OIpOC, PENPOAYKTUBHBIE YHPAKHEHUS IO 3aKPEIUIEHHI0 M OTpaboTKe

HN3YUCHHOT'O MaTcpualia

5.2 AKTHUBHEBIC H HHTCPAKTUBHBIC. 3BPUCTHYCCKHUC 66CCI[LI, AUCKYCCHH, pr1"J'IBII71 CTOJI1,

MMpe3CHTalsd, BUKTOPHHA, KBECT.




