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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YYEBHOU JUCIHIUITJIMHbI

1.1. ObsacTb npuMeHeHus1 padoueil MPpoOrpaMMbl

PabGouas mporpamMma y4eOHON MUCIHUIUIMHBI SIBISETCS YacThIO MPOrpaMMBbI
MOJATOTOBKM CIHEHHAIMCTOB cpelHero 3BeHa B coorBerctBUM ¢ PI'OC CIIO mo
cnennasnibHocTH  08.02.10. CTpOHMTEJBCTBO KeJIe3HbIX JA0POr, IyTh M IyTeBoe
X0351MCTBO.

1.2.Mecto y4yeOHOW JUCHUIJIMHBI B  MNporpaMMe  MOATOTOBKH
CIEeINUAJIMCTOB CPeIHEro 3BeHa

Vueonas aucoumamaa OV, 12.1 Xumus B CIEHMAILHOCTH OTHOCHUTCS K
O0mmM  y4eOHBIM JHCHHMIUIMHAM  00IIe00pa3oBaTeIbHOTO ITMKIA.  YdeOHas
JTYCHUIUIMHA XUMHUS B CIICIIUATIBLHOCTH U3y4yaeTcs Ha 0a30BOM YpOBHE.

1.3. leau u 3agaun y4eOHOM TUCHHUIIMHBI — TPeOOBAHHUSA K pe3yJibTaTam
OCBOCHHS YUeOHOI IUCIUIINHBI

OcBoenue conepkaHusi y4eOHOW ITUCHUIUIMHBI XUMHUS B CIHEIUATBLHOCTH
o0ecrieynBaeT JOCTKEHHUE 00YJatOUUMUCS CIEAYIOMIUX Pe3yIbTaTOB:

1. INYHOCTHBIX:

o - YCTOMYMBBIM HMHTEpPEC K HCTOPHUM M JOCTHKEHUSM B 00JacTu
XMMHAYECKON HAYKH,

o YyBCTBO F'OPJIOCTHU 32 POCCUMCKHAE ECTECTBEHHBIEC HAYKH;

o - TOTOBHOCTb K  HPOAODKEHHIO  00pa3oBaHMs,  IMOBBILIECHUIO

KBaJIM(UKAMU B H30paHHOM MPOQEecCHOHANBHOMN AESITENbHOCTH C UCIOJIb30BAHUEM
3HAHWI B 007aCTH XUMUYECKOW HAYyKHU;

o - OOBEKTHBHOE OCO3HAHHME 3HAYUMOCTH KOMIIETEHUMHA B 00JacTu
XUMUYECKOM  HAyKW Ui 4eJoBeKa U O00IlecTBa, YMEHHUE HCIOJIb30BATh
TEXHOJIOTUYECKHE JIOCTHKEHUS B O0JACTH XUMHH, JUJISl MOBBIILIEHHS] COOCTBEHHOIO
MHTEJUIEKTYaJIbHOTO Pa3BUTHS B BEIOPAHHOM MpohecCroHanbHOM NeATeIbHOCTH;

° - YMEHHE TIPOAHAIM3UPOBATh TEXHOTCHHBIC IIOCIEACTBUS  JJIs
OKpY>KaroIel cpejibl, OBITOBOM M MPOU3BOACTBEHHOM JICITEIIHHOCTH YEIIOBEKA;
o - YMEHHME VYIPABIATH CBOCW TO3HABATEIIBHOW  JIESATEIBLHOCTHIO,

MIPOBOJIUTH CAMOOIIEHKY YPOBHS COOCTBEHHOTO WHTEIUICKTYATbHOTO Pa3BUTHS;-
YMEHHUE BBICTPAUBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHJIE 10 PEIICHUTO
00IIMX 3a7a4 B 00J1aCTH XUMUU,

2. MeTanpeIMeTHbIX:

L4 - OBJIaJICHUC YMCHUAMHU U HABBIKAMHU PAa3JIMYHBIX BU0B MMO3HABATEILHOM
ACATCIIBHOCTHU IJIA U3YUCHUS PA3HBIX CTOPOH OKPYKAOIICTO MHPA,
L - IPUMCHCHHNC OCHOBHBIX MCTOJOB ITO3HAHUA (Ha6J'IIOI[eHI/I$I, Hay4YHOTO

DKCIIEPUMEHTA) JUIS WM3y4YeHUs Pa3IMYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB U
IpOIECCOB, C  KOTOPBIMH  BO3HUKAET HEOOXOIMMOCTh  CTAJIKHBAThCS B
npodeccruoHanbHoM cdepe;



o - YMEHHE ONpPEACNATh I € 3aJa4d JIeSITEIbHOCTH, BhIOMpATH
CpeAcCTBa JUIsl MX JOCTHUXKEHUS Ha MPAKTUKE;

o - YMEHHUE WCIOJIb30BaTh pAa3JIMYHbIE MCTOYHHUKH JUIS TIOJYYEHUS
XUMUYECKON  WH(OpMAIMU W OIEHWBATH €€ JIOCTOBEPHOCTh I JOCTHIKCHHUS
MOCTaBJICHHBIX 1IEJICH U 3a/a4;

3. nIpeAMeTHBIX:

e - chOpMHPOBAHHOCTh TPEACTABICHUI O MECTE XMMHH B COBPEMEHHOM
Hay4YHOU KapTUHE MUPA;

o NOHMMAaHUE POJM XUMUU B  (OPMHPOBAHUU  KPYyrozopa H
(GyHKIHOHATBHOM IPAMOTHOCTH

o YEJIOBEKA IS PEIICHUS MPAKTUYECKHUX 3a/1a4;

o BJIAJICHUE OCHOBOIIOJATAIOIMMH XUMUYECKUMHU MTOHATUSMH, TEOPUSIMH,

3aKOHAMHW W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  TIOJIb30BAaHUE  XMUMHUUYECKOMU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

° BJIAJICHUE OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHHUS, UCTIOJIb3yEMbIMU
B XHUMHH: HaOJIOJICHHEM, OIHCAaHHWEM, HM3MEPCHHEM, OHKCIICPUMEHTOM; YMCHHE
o0pabaTbeiBaTh, OOBSCHSITH PE3yJbTaThl MPOBEACHHBIX OIMBITOB U JENaTh BHIBOJHI;
FOTOBHOCTh M CHOCOOHOCTh MPUMEHSTH METOJbl IIO3HAHUS MPU PEIICHUU
MPAKTUYECKUX 3a1aY;

L4 C(l)OpMI/IpOBaHHOCTB YMCHHUA JaBaTb KOJHWYCCTBCHHLIC OLICHKH U
IIPOU3BOAUTH PACUCTHI I10 XUMHWYCCKUM Q)OpMYHaM U YPAaBHCHUAM;

L BJIAACHUC IIpaBHJIaMHU TCXHHKHU 0e30IacCHOCTH IIpyu HMCIIOJIb30BAHUU
XUMHNYCCKHUX BCIICCTB,

L C(bOpMI/IpOBaHHOCTL COOCTBEHHOM O3 II0 OTHOIICHHIO K

XUMHUYECKON HH(POPMALIMH, MTOTYyYaEMOM U3 pa3HbIX UCTOUYHUKOB.

1.4. KosimyecTBO 4YacoB Ha 0CBOeHHE padoyeil mMporpaMmMbl Y4eOHOM
TUCITUATITTHHBI

MaKcHMaJlbHas ydeOHasi Harpy3ka oOyuatomierocsi—1284acoB, B TOM 4ucIIe:

oOs3aTebHas ayIMTOpHAs ydeOHast Harpy3ka oOyuyaroierocs - 95 4acos;

camocTosTenbHas pabora odyyarorierocs — 33 vaca.



2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0beM yueOHOM NMCIHUIUIMHBI M BUAbI Y4e0HO padoThI

Bua yueOHoii padoThI O0Bém B yacax

O0bem o00pa3oBaTeIbHOI POrpaMMBbl 128

B TOM 4YHUCJIC:

TEOpETHUECKOe 00yUueHue 79
MpaKTUYECKHE padOThI 16
CamocmosmenvHrast pa50ma1 33

YCamocmosmenvnas paboma é pamkax o6pazosamensHoli RPOPAMMBL NIGHUPYEMEs 06PA308AMENbHOL Opeanu3ayueil
6 coomeemcmeuu ¢ mpedoganuamu PIOC CIIO 6 npedenax obvema yueOHOU OUCYUNTUHBL 8 KOAUUECMBE YACOS,
HeoOX00UMOM Ol GbINOJHEHUs. 3A0AHULL  CAMOCMOSMENbHOU — padomvl  00YHAOWUXCS,  NPedyCMOMPEHHbIX
memMamuyeckum NAAHOM U COOePIACAHUEM Y4eDHOU OUCYUNTUHBL.
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2.2 TemaTu4ecKHuil IJIaH U coJep:KaHUe YU4eOHOM TN CIUININHBI

HaumenoBanue
pa3iesioB U TeM

ConepixaHue y4eOHOro MaTepuasa, jabopaTopHbie U
NMpaKTHYeCKHe 3aHATHSI, CAMOCTOSITeJIbHAs padoTa
o0yuyarmuxcsi

Oo0LeMm
4acoB

YpoBeHnb
OCBOEHHUS

Koabl koMneTeHnui,
¢popmupoBanmnio
KOTOPBIX
Crmocoo0cTByeT
3JIEMEHT NMPOTrPaMMBblI

2

BBenenue

Coaep:xanue yueOHOT0 MaTepHaJia

HayuHnble MeTO/bI IO3HAHNSA BEMIECTB U XUMUYECKUX SIBJICHUMN.
Ponb skcniepuMenTa u Teopun B xumun. MozaenupoBaHue
XUMHUYECKHUX IIPOLECCOB. 3HAUEHUE XUMUU B PA3BUTHH
BAKHEUIINX OTPACIIEH POMBIIIJIEHHOCTH U CEJIBCKOTO
X03511CTBa. XMMHS U OKPY’Karollas cpela.

Pa3gen 1.00maa u
HEOPraHu4vecKasi XuMusi

65

Tema 1.1.
OcHOBHBIC NOHATHSA U
3aKOHBI XUMHUHU

Conep:xanue yueOHOTro MaTepHaJia

1.1.1 OcHoBHBIE NOHATHA XUMHUHU. BemmecTBo. AToM.
Monekyna. Xummnueckuii anemeHT. Amnorponus. IIpocTteie n
CIIOJKHEIC BemecTBa. KauecTBEHHBIN U KOJIMYSCTBEHHBIN COCTaB
BelecTB. XUMUYEeCKUe 3HAKU U popMynbl. OTHOCUTETHHBIC
aTOMHAs M1 MOJIEKYJIsipHasg Macchl. KonmyecTBo BelecTra

1.1.2 OcHoBHBIE 3aK0HBI XUMHH. CTEXHOMETPUS. 3aKOH
COXPaHEHMsI MacChl BELIECTB. 3aKOH ITOCTOSHCTBA COCTaBa
BELIECTB MOJIEKYJISIPHOM CTPYKTYpBl. 3aKOH ABOrazipo u
CJIEJICTBUS UX Hero. PacueTHble 3a/1a4l HA HaX0X/IEHUE
OTHOCHUTEINIBHOM MOJIEKYJISIPHON MacChl, OIIPEIETIEHHE MacCOBOM
JIOJIM XUMUYECKUX 2JIEMEHTOB B CJI0KHOM BEIIECTBE

CamocTtosiTeibHasA padoTa 00y4yarommxcst
[Tpopa®oTKa KOHCIEKTOB U JIUTEPATYPHBIX UCTOUHUKOB.
Pemenue 3a1au Ha HaXOXKACHUE OTHOCUTEIIBHON
MOJIEKYJISIPHOM MACChI, ONPEIETICHUE MACCOBOM JTOJIN
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XUMHUYECKHUX DJIEMEHTOB B CIIOKHOM BEIIECTBE.
Haxoxxaenne Maccel Hiax 00beMa 10 U3BECTHOM Macce UIn
00beMy BeIIeCTBa.

Tema 1.2.

Iepuoauyveckuii 3aKoH U
nepuoauvecKas CucTeMa
XuMHUYeckux 3jaemenTon ..
MemnpesieeBa u cTpoenme
aToma.

Coaep:xanue yueOHOT0 MaTepHaJia

1.2.1 Ilepuoanyeckuii 3axkoH .. MenpaesneeBa. OTKpbITHE
.. MenneneessiM Ilepuoanueckoro 3akona. Ilepuonnueckuit
3akoH B opmynupoBke JI.M1. Menneneena.

[Tepunonuyeckast TabnMIIa XUMUYECKUAX FIIEMEHTOB —
rpaduueckoe oToOpakeHrne NEPUOANUECKOTO 3aKOHA.
CtpyKTypa nepuoandecKoi TabauIbl: Iepuosl (Maabie U
OonpIue), rpynmsl (rIaBHas U Ho0OYHas).

1.2.2 Crpoenue atoma u nepuoanyeckuii 3axkon /[.1.
MenpaeneeBa. AToM — C0XHas yacTuLa. Sapo (IpoTOHBI U
HEUTPOHBI) U 3JEKTpoHHas o0osouka. M3oTonbl. CTpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX IEPHOIOB.
Oco0eHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
HJIEMEHTOB OOJIBIIMX MEPHOAOB (MIEPEXOTHBIX ITIEMEHTOB).
[MousiTue 06 opOuTansX. S-, p- u d-OpOutanu. DIEKTPOHHBIE
KOH(Urypalnuyu aTOMOB XMMUYECKHX 3JIEMEHTOB.
CoBpemenHast pOpMyIHPOBKA MEPUOJUIECKOTO 3aKOHA.
3HaueHHUE NMEPUOINYECKOr0 3aKOHA U IEPUOANYECKON CUCTEMBI
xuMmudeckux 3neMenToB .M. Menaeneesa nis pa3BuTus
HayKH U MOHMMAaHMsI XUMUYECKON KapTHUHBI MUPA

CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst
Omnpenenenue IeMEHTOB M0 AJIEKTPOHHBIM KOH(PUTYPALIHSIM.
CocTaBJieHHE XapaKTePUCTUKH JICMEHTOB T10 TJIaHY

Temal.3 Ctpoenue
BelecTBa.

Conep:kaHue y4eGHOr0 MaTepuasa

1.3.1 Tunbl XUMHYECKOH CBSA3M

Nonnas xumudeckas cBsa3b. KaTnoHbl, uX 00pa3oBaHue u3
aTOMOB B pe3yJIbTATE Mpollecca OKUCICHUs. AHUOHBI, UX
00pa3zoBaHue U3 aTOMOB B pe3yJIbTaTe Mpoiecca
BOCCTaHOBJIEHUS. lloHHAas CBsA3b, KaK CBSI3b MEXy KaTHOHAMU
Y QHMOHAMHU 32 CYET JIEKTPOCTATUYECKOTO NPUTSHKECHMUS.
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Knaccudukaius HoHOB: IO COCTaBY, 3HAKY 3apsijia, HATHYHIO
TUIpaTHON 000710YKU. IOHHBIE KPUCTAJUIMYECKHE PEIIETKH.
CBoiicTBa BEUIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKOU
pPELIETKH.

KoBanentnas xumudeckas cBs3b. MexaHu3M o0pa3oBaHUs
KOBAJICHTHOU CBs3U (OOMEHHBIN U JJOHOPHO-
aKILENITOPHBI ). DIEKTpooTpuaTeIbHOCTh. KoBaseHTHBIE
NoJIsipHas U HenoJisipHast CBsi3u. KpaTHOCTh KOBaJI€EHTHOM
CBs3U. MoJIeKyIsipHbIE U aTOMHBIE KPUCTAINIMYECKHUE PELIETKU.
CBoiicTBa BEIIECTB C MOJICKYJISIPHBIMU U aTOMHBIMU
KPUCTAJUIMYECKUMU PEIIETKaMHU.

Meraunueckas cBsizb. MeTammyeckass KpUCTaNIMYECKast
pelIeTKa U MeTajlInyecKasi XMMU4ecKas cB3b. Ouznueckue
CBOMCTBA METAJUIOB.

1.3.2 ArperatHble COCTOSIHMSI BEeIIeCTB U BOJIOPOAHAS
cBsi3b. TBep/oe, )KUJIKOE U Ta3000pa3HOE COCTOSIHUS BEIIECTB.
Ilepexo/ BemecTBa U3 OJJHOTO arperaTHOr0 COCTOSIHUS B
apyroe. BomopoaHas cBs3b.

Yucteie BemecTBa U cMecu. [loHATHE 0 CMECH BEIIECTB.
['omorennsie u rereporeHHbie cMecu. CocTaB cMecei:
00BeMHasg U MaccoBas JOJIM KOMIIOHEHTOB CMECH, MaccoBast
JIOJISI TPUMECEI.

1.3.3 Iucnepcubie cucremsl. [lonsaTre o nucnepcHon
cucreme. JlucnepcHas aza U JUCIIEPCUOHHAs CPEeAa.
Knaccugukarus nucnepcHbix cucteM. [IoHsATHE O KOJIITOUAHBIX
cucTeMax.

JlabopaTopHusble onbIThI [lonydeHne sMyIbCUu MOTOPHOTO
Maca.

CamocrosiTeibHasi padota o0yuarommxces [IpopaboTka
koHcrnekToB. Hanucanue pedepara mo teme:

«[ToHsITHE O XUMUYECKOI TEXHOJIIOTUHU, OMOTEXHOJIOTHH U
HAHOTEXHOJIOTUNY , « I'pyboucnepcHble CUCTEMBI, X
KJ1acC(UKaIUS U MCIOIh30BaHNE B MPOPECCHOHATBHOMN
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JACATCIIBHOCTH)).

Tema 1.4. Bona. PacTBopbl.
DJIeKTPOIUTHYECKAS
AMCCOIHALIUS.

Coaep:xanue yueOHOT0 MaTepHaJia

1.4.1 Boaa. PactBopnl. PacTBopenue. Boaa kak
pactBopuTelb. PactBopuMocTs BemiecTB. HackleHHsie,
HEHACHIIIICHHBIC, TIEPECHIIIEHHBIC PACTBOPHI. 3aBUCUMOCTh
paCTBOpI/IMOCTI/I ra3os, )KI/II[KOCTCf/’I nu TBCpI[BIX BCIICCTB OT
pasnuyHbIX (hakTOpoB. MaccoBas 10J1s1 paCTBOPEHHOTO
BEIICCTBA.

1.4.2 DaekTposuTHYeCKasi AUCCONMALINS. DICKTPOJIUTHI U
HEAJIEKTPOJIUTHI. DIEKTPOIUTHUECCKAS TUCCOIHAITHS.
MexaHu3MBI AIEKTPOTUTHICCKOMN TUCCOLUALINN IS BEIIECTB C
Pa3TUYHBIMU THITAMUA XUMHYECKOH CBSI3U. [ MapaTupoBaHHBIC U
HErUAPaTUPOBAaHHBIC HOHBI. CTEIEeHb JIEKTPOJIMTHYECKON
nuccounanuu. CuibHbIE U c1a0ble 3JeKTPOaUTbl. OCHOBHBIE
MTOJIOKEHUS TEOPHUH DJICKTPOJIUTUUECKON JUCCOIMAIIHH.
KuciioTel, o0CHOBaHUS U COJIM KaK AJIEKTPOIUTHI

IIpakTuyeckue 3ansitus Nel
[TpuroToBieHne pacTBopa 3aJaHHON KOHIIEHTpalluU

CamocrosiTe/ibHasi padoTa 00y4YaroUIUXCst
Perenue 3a1a4 Ha HaX0XI€HUE MAaCCOBOH JI0JIM U MOJISIPHOU
KOHIICHTPAITUU PACTBOPOB.

Tema 1.5. Knaccuguxanus
HEOPraHUYeCKHUX COeMHEeHn
H X CBOMCTBA

Coaep:xanue yueOHOro MaTepHaJia

1.5.1 Kuciorsl u ux cBoiicTBa. KHCIIOTBI KaK 3J1€KTPOJINTHI,
UX KJaccu(uKanus 1Mo pa3aInyHbIM IpU3HAKaM. XUMHUYECKHE
CBOICTBa KHCIIOT B CBETE TEOPUH DIEKTPOIUTHUECKOM
nuccoruanuu. OcoOEHHOCTH B3aUMOIEHCTBHS
KOHIICHTPUPOBAHHOM CEpPHOM M a30THOM KUCIJIOT C METAJIAMH.
OCHOBHBIE CTIOCOOBI OTYYEHHUS] KUCIIOTHI.

1.5.2 OcHoBaHus u uX cBoiicTBa. OCHOBaHUA KakKk
DIIEKTPOJIUTHI, UX KJIACCU(DUKAIINS 10 PA3TUIHBIM MPU3HAKAM.
XHUMHUYECKUE CBOMCTBA OCHOBAaHUM B CBETE TEOPUH
ANEKTPOJIUTUYECKOMN Auccounanuu. Paznoxenue
HEPaCTBOPUMBIX B BOJIC OCHOBaHUN. OCHOBHBIE CIIOCOOBI
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IMOJIYYCHU S OCHOBaHHI.

1.5.3 Coun u ux cpoiicrBa. Conu kak 351eKkTpoautsl. Conn
CpeaHue, KUCIIbIe 1 OCHOBHBIE. XMMHYECKU CBOMCTBA COJIECH B
CBETE TEOPHH IJICKTPOIUTUYCCKON qucconuanuu. Crocoobl
MOJTy4eHUs cosieil. [ 'uaponus comnen

1.5.4.0xkcuasbl u ux cBoiicrBa. Cozeobpa3yroue u
HecosieoOpasytouiye okcuabl. OCHOBHBIE, aM(OTEpHBIE U
KHUCJIOTHBIE OKCH/Ibl. 3aBUCUMOCTh XapaKkTepa OKCUAa OT
CTETIEHU OKUCIIEHUS 00pa3yollero ero Metauia. XUMU4ecKue
CBOMCTBa OKCHAOB. [losTydyeHne OKCH10B.

JlabGopaTopHbie ONBITHI

HcnbiTanue pacTBOPOB KUCIOT HHAUKATOpaMu. Mcnibitanue
PacTBOPOB IET0YEH HHIUKATOPAMHU.

BzamMmozneiicTBue METAILIOB ¢ KHCIIOTaMH. B3aumoencTeue
KHCJIOT ¢ OKCHAaMH1 MeTaJuioB. B3anMoieficTBre KHUCIIOT ¢
OCHOBaHMSIMHA. B3anMogelcTBHE KUCIIOT C COJISIMH.
BzaumopeiicTBue nienodeit ¢ consamu. Paznoxxenue
HEpPaCTBOPUMBIX OCHOBAHUH.

BzaumoaeiictBue cojiell ¢ Metajuiamu. B3auMoaeiicTBue colieit

JIPYT € IPYTOM.

IIpakTyeckoe 3ansaTHe Ne 2
Peaxiiuu nonnoro ooOMeHna. ['muponus coneit.

CamocrosiTe/ibHasi padoTa 00y4YaroUuXxcst CocraBnenue
cxeMbl «I'eHeTH4ecKas CBA3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUN» (0OpMIIEHHE B BUJIE CXEMBI)
CocraBieHue ypaBHEHUH peakIiii HOHHOro 0OMeHa, peakui
TUAPOIN3A COJIEH.

Tema 1.6. Xumuueckue
peakuuu

Coaep:xanue yueOHOTro MaTepHaJia

1.6.1 Kinaccupukanusi XuMHUYECKUX peakuuii. Peakuyu
COGIIMHEHUS, pa3JIoKEHUs, 3aMEIIeHUs, OOMEHa.
Karanutuueckue peakiuu. O6patumMple 1 HeoOpaTUMbIE
peakuuu. ' OMOTeHHBIE M TETEPOTrE€HHBIE PEAKIUH.
DK30TEPMUYECKHUE U HHAOTEPMUYECKHE peaknu. TemnnoBoit
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s dexT xumudeckux peakiuii. TepMoxuMuuecKkre ypaBHEeHUs

1.6.2 OxucanTeIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUM.
Crenenp okuciaenus. OKHCIMTENL H BOCCTAHOBIIEHHE.
BoccranoBurens u okuciaeHue. MeTo1 3IeKTPOHHOTO OanaHca
JUTSL COCTABJICHUS YPABHEHUH OKUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN. DICKTPOIH3.

1.6.3. Cxopocth xumnueckux peakuuni. [Tonsitue o ckopoctu
XUMHUUYECKHUX PEAKIM. 3aBUCUMOCTh CKOPOCTH XMMHYECKHUX
peakuuii OT pa3IUUHBIX (PAKTOPOB: MPUPOABI pEarupyroIuX
BELIECTB, UX KOHILIEHTPALUH, TEMIIEPATyphl, TOBEPXHOCTU
COIIPUKOCHOBEHUS M UCHOJIb30BAHUS KaTaJIN3aTOPOB.
O0paTuMOCTh XMMHYECKUX peakumii. OOpaTumbie U
HeoOpaTHMbIe peakui. XMMUYECKOe paBHOBECHE U CLIOCOOBI
€ro CMeIlEeHUs

IIpakTHyeckoe 3ansaTHe Ne 3
HccnenoBanue BIUSHUS Pa3IMYHBIX (AKTOPOB Ha CKOPOCTH
XUMUYECKON PEaKIUH.

CamocrosiTe/ibHasi padoTa 00y4YaroUuXcst
Odopmnenue otuera. CocTaBieHne ypaBHEHU OKHCITUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN 110 AJITOPUTMY.

Tema 1.7. MeTaiibl 1
HEeMeTAJJIbI

Conep:xanue yueOHOTro MaTepHaJia

1.7.1 Metaiabl. OCOOEHHOCTH CTPOEHUS aTOMOB U
KpUCTaJII0B. PU3NYECKUE CBONCTBA METAIIIIOB.
Knaccugukarus MeTanioB Mo pa3nyHbIM IPU3HAKAM.
XHWMHYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUN P
HaNpsDKEHUH METaIUIoB. MeTamnoTepMus.

OO6mue cmocoOs! morydeHus: MetamuioB. [lousTue o
MeTairyprud. [Tupomeranmyprust, ruipoMeTailyprust u
anekTpomeTasutyprus. CrijaBel YepHbIE U [IBETHBIE.

1.7.2 Hemetaniabl. OCOOEHHOCTH CTPOEHUS ATOMOB.
Hemeramnbl — mpocThie BemecTBa. 3aBUCUMOCTb CBOMCTB
raJIOT€HOB OT UX nosioxkeHus B [lepruoauueckoii cucreme.
OKHCIUTENIBHBIE U BOCCTAHOBUTENBHBIE CBOWCTBA HEMETAIUIOB

12




B 3aBUCHUMOCTH OT UX ITOJIOKESHHS B PSIILY
AIIEKTPOOTPHLIATEIHLHOCTH

IIpakTnueckoe 3ansitue Ne4
Pemenne SKCIICPUMCHTAJIbHBIX 3a1a4.

CamocrosiTesibHAsi padoTa 00y4ar0IMXCs
[TonroroBka pedepaToB WM MPE3CHTALUN HA TEMY:
«Mertannpel. Duzndeckre, XMUMHUECCKUE CBOMCTBA U UX
WCIIOJIb30BAHUE B MPAKTHUECKON JIEATEITLHOCTHY

« Hemeramnpel. ®usnyeckue, XUMUYECKHE CBOMCTBA U UX
WCIIOJIb30BAHUE B MPAKTHUECKON JIEATETLHOCTH

« Koppo3us metamioBy

Pa3nen 2 Opranuyeckasi
XUMHS

58

Tema 2.1.0cHOBHBIE
OpPraHMYecKoil XMMUH 1
TeOpHUsi CTPOEHUS
OpPraHuYecKuX coeJuHeHu

Coaep:xanue yue0HOro MaTepHaJia

2.1.1 lIpeamet oprannyeckoit xumum. [Ipupoansie,
HCKYCCTBEHHBIE M1 CHHTETUYECKHE OPraHN4YECKHUE BELLIECTBA.
CpaBHEHUE OPraHUYECKUX BELIECTB C HEOPraHMUYECKUMH.
BanenTHOCTh. XMMHUECKOE CTPOECHUE KaK MOPSIIOK
COEJIMHEHUS] aTOMOB B MOJIEKYJIbI 110 BAJIEHTHOCTH

2.1.2 Teopusi cTpOeHMsI OPraHMYECKUX coequHeHUu A. M.
BytaepoBa. OCHOBHBIE MOJIOKEHHS TEOPUU XUMHUYECKOTO
cTpoeHus. M3omepus u usomepbl. Xummudeckue Gopmymnbl 1
MOJICJIA MOJICKYJI B OPraHUYE€CKON XUMUU

2.1.3 Knaccndukanus peakuuii B OpraHn4ecKoi XuMHH.
Peakuuu npucoeanHenus (TUApUPOBaHUS, FAJIOT€HUPOBAHMS,
TUAPOralOreHUpPOBaHUs, TUApaTaly). Peakunm oTuienyieHus

(eruapupoBaHus, 1€rUAPOTaTIOreHUPOBAHMS, NETUIPATALINN ).

Peakmum 3amenienus. Peakiiuu HN30MCpHU3alluNn

2.1.4 Knaccuukauus opraHu4ecKMX BellecTB.
Knaccugukaius BemecTB 1o CTpPOSHUIO YIIIEPOJHOTO CKesleTa

U HAINYUIO QYHKIIMOHAIBHBIX Ipynn. ['oMon0oru u roMosorus.

Hauana nomenknarypsl IUPAC

CamocrosiTesibHasi padoTa 00y4a0IMxcs
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[TpopaboTka KOHCHEKTa, U3y4eHHE OCHOBHBIX MOJIOKEHUN
TEOPHUH OPTaHUYECKUX COCAUHEHUMN

CpaBHEHHE TUIIOB YPaBHEHUN pPEaKIMi B HEOPraHUYECKON 1
OPraHU4YEeCKON XUMHH.

BoryunTh opMyIiel ¥ Ha3BaHMsI IPEACITBHBIX YIIIEBOJIOPOJIOB.

Tema 2.2 YriieBoaopoabl 1 UX
NPUPOAHBbIE HCTOYHUKH

Coaep:xanue yueOHOT0 MaTepHaJia

2.2.1 AukaHbl. AJIKaHbl: TOMOJIOTUYECKUH PsiJl, U30MEPHUS U
HOMEHKJIaTypa AJIKAHOB. XMMHYECKHUE CBOMCTBA AJIKAHOB
(MeTaHa, 3TaHa): TOpeHue, 3aMellleHne, pa3oKeHue,
neruapupoBanue. [IpumeHenne aiKkaHoB Ha OCHOBE CBOWCTB.

2.2.2 AJikeHbl. DTUJIEH, €T0 MOJIy4YeHUe (IerHIPUPOBAHUEM
3TaHa, AeNoIuMepu3anren noaudTuieHa). ['omonornueckuit
psi, U30MEpHsl, HOMEHKIIaTypa aIKeHOB. XUMUYECKHE
CBOICTBa ATUJIEHA: TOPEHHE, KAUECTBEHHBIE PEAKIINU
(obecuBeunBaHre OPOMHOMN BOJBI M paCTBOpA IIEpMaHTraHaTa
KaJus), TuapaTanus, noiuMepusanus. [lpumenenue stunena
Ha OCHOBE CBOWCTB.

2.2.3. Ilnenns! n kayuyku. [loHsTHE O AHEHAX KaK
YIIIEBOJOPOAAX C IBYMS IBOWHBIMU CBsI3IMU. CoNpsiKEHHbIE
nueHbl. XUMUYEeCKre CBOMCTBa OyTanuena-1,3 u u3omnpeHa:
oOecrBeuynBaHNe OPOMHOM BO/BI M MOJMMEPHU3ALMS B KAyUyKH.
HarypasibHble 1 cuHTEeTHYECKHE KaydyKu. Pe3uHa.

2.2.3. AJIKHHBI. ArieTriaeH. XMMHYECKHE CBOMCTBA alleTHIIEHA:
ropeHue, obeclBeynBaHue OPOMHOM BOJIBI, IPUCOSAMHEHHE
XJIOpOBOIOpO/Ia U TuapaTamnus. [I[pumenenue aneruieHa Ha
OCHOBE CBOMCTB. MexKaccoBasi U30Mepusl C alKaJuEeHAMU.

2.2.4 Apensl. benzon. Xumuueckue cBoiicTBa OeH30a:
TOpEeHHUEe, peaKkIy 3aMelleHus (raloreHupoBaHue,
HuTpoBanue). [Ipumenenne 6eH30J1a Ha OCHOBE CBOMCTB.

2.2.5 IlpupoaHbie HCTOYHUKH YI1eBOA0POA0B. [Ipupoanslii
ra3: cocTaB, IPUMEHEHNE B KQUeCTBE TOTLIMBA.

Hedts. CoctaB u nepepaborka Hedtu. [leperonka HedTH.
Hedrenpomykrsl.
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JlabopaTopHbIe ONBITHI.
O3HaKOMJIEHHE C KOJUICKIMEH 00pa3ioB HEPTH U IPOTYKTOB €€
nepepadoTKH.

IIpakTHyeckoe 3ansaTue Ne S
[Tonydyenune merana v 3TuieHa. M3ydeHne ux CBOMCTB.

CamocTtosiTeibHas padoTa 00y4yarommxcst

M3rorosieHune Mojiesiel MOJIEKYII alKaHOB.

[TonroroBka COOOIICHUI Ha TEMY:

«XUMHUS YIII€BOJOPOJHOIO ChIPbs U MOs Oyayias mpodeccus»
«HedTp mpoayKTHI IEpepaboTKN»

Tema 2.3.
Kucaopoacoaep:kammue
opraHuvyeckue coeInHeHHus

Coaep:xanue yue0HOro MaTepHuaJia

2.3.1 Couprsl. [lonyuenue 3Tanona OpoKeHUEM TIIOKO3BI U
ryuApaTanyen dTuieHa. I napoKcuibHas rpymmna Kak
¢bynkunonanbHas. IloHsATHE O TPEeIbHBIX OHOATOMHBIX
crnupTrax. XMMUYECKUE CBOMCTBA ITAHOJIA: B3aUMOJCHCTBUE C
HaTpueM, 00pa30BaHUE MPOCTHIX U CIIOKHBIX 3(UPOB,
OKHCIIEHUE B anbAerul. lIpumeHenue 3Tanona Ha OCHOBE
CBOMCTB. AJIKOTOJIU3M, €r0 MOCIEACTBUS U MPEAYIPEXKACHUE.
['muuepyH Kak npeacTaBUTENb MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHas peakuus Ha MHOTOaTOMHBIE CITUPTHI.
IIpuMeHeHue TIInLeprHa.

®enou. Puznueckue U XUMHYECKUE CBOMCTBA (heHoa.
B3anMHoe BiIMsHUE aTOMOB B MOJIEKYJIe (heHoa:
B3aUMOJICVCTBUE C THIPOKCUIOM HATPUS U a30THOM KHUCIOTON

2.3.2 Aasaeruasbl. [lousrue 06 anbpaerngax. Ajbaeruaaas
rpynna kak ¢GyHKIiuonansHas. @opManbIeru 1 ero CBOMCTBa:
OKHCJICHUE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJIEHUE B
COOTBETCTBYIOLIMI ciupT. Ilonmyuenne anbaernios
OKHCJICHUEM COOTBETCTBYIOIIUX CIUPTOB. [I[primeHenne
dbopManbIernia Ha OCHOBE €r0 CBOKCTB

2.3.3 KapGonoBblie kucaoThl. [loHsaTHE O KAPOOHOBBIX
kucnorax. KapOokcunbHas Tpymmna Kak (yHKIIHOHATbHASL.
I"omosiornyeckuit psj npeaeIbHbIX OJJHOOCHOBHBIX
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KapOOHOBBIX KUCIOT. [lonydyenue kapOOHOBBIX KUCIOT
OKHCJICHUEM aJIbJCTHI0B. XMMUYECKHE CBOUCTBA YKCYCHOM
KHCJIOTBI: O0IIME CBOMCTBA C MMHEPAJIbHBIMU KUCIOTaMU U
peakuus dTepudukanuu. [lpumeHenne ykcycHOM KHCIOTHI Ha
OCHOBE CBOMCTB. BbICIINE )KUPHBIE KUCIOTHI HA IIPUMEpPE
IIaJIbMUTUHOBOM M CTEAPUHOBOW KHMCJIOTBI

2.3.4 Caoxublie 3¢pupsbl 1 kupbl. [loydeHne coxHbIX
a¢upoB peakmueit srepudukamuu. Ciroxabie 3QUphI B
npupoje, ux 3HayeHue. [Ipumenenue cinoxHbIX 3GUPOB HA
OCHOBE CBOMCTB.

Kupsl kak cnoxkubie 3¢upsl. Kinaccudukarus sxupos.
XUMUYECKUE CBOMCTBA KUPOB: TUIPOJIN3 U TUAPUPOBAHUE
KUJKHUX KUPOB. [IpruMeHeHne )KupoB Ha OCHOBE CBOWCTB.
Mbina

2.3.5 YraeBoabl. YIIeBOIbI, X KIaCCH(PUKALIHS:
MOHOCaxapusl (TJIF0K03a, GPYKTO3a), AHcaxapusl (caxaposa)
U TIONICaxapuabl (Kpaxmall U IeIi0I03a).

['moxo3a — BelecTBo ¢ 1BOMCTBEHHOM (pyHKIMEH —
aNbACTUIOCHUPT. XUMHUECKUE CBOMCTBA TJIFOKO3bI: OKUCIICHUE
B IIFOKOHOBYIO KHCIJIOTY, BOCCTAHOBJICHUE B COPOUT,
cnuptoBoe Opoxenue. [IprMeHeHne TIoK03bl Ha OCHOBE
CBOJICTB.

3HaveHHE YIIIEBOJIOB B dKUBOW MPUPOJE U )KU3HU YEIIOBEKA.
[TonsaTHe 0 peakuax MOJTUKOHICHCAIIUH U THAPOIN3a Ha
MpUMeEpe B3aUMOIIPEBPAIICHUN: TJII0K03a —> MOJIUcCaxapu/l

JlaGopaTopHble ONBITHI
JlokazarenbcTBa HEMPEEIbHOTO XapaKTepa KUIKOTO KUpa

IIpakTHyeckoe 3ansaTne Ne 6
W3ydyeHne cBOMCTB KUCIOPOACOAEPKAIINX COETUHEHHMN.

IIpakTHyeckoe 3ansitue Ne7
B3aumoneiicTBrE III0KO3bI M Caxapo3bl C THAPOKCUAOM
meau(ll). KauectBennast peakius Ha KpaxMal.

CamocTtosiTeibHasA padoTa 00y4YaOIMXCcst
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Cocrasnenue onopHoro koHcnekray [lonyuenue u
MPUMEHEHUE KapOOHOBBIX KUCIIOT

[TonroroBka pedepaToB WK NPE3EHTALUN HA TEMY:
«DTaHon:Benuyaiilee 6J1aro WM CTPaIIHoe 3710%
«AJIKOTOJIM3U U €ro Npo(UIaKTHKa
«MHOTOaTOMHBIE CIIUPTHI U MOS Oy yias mpodeccuoHanbHast
JESITEIIbHOCTHY

« MbuioBapeHue»

CuHTeTH4ecKe MOIOIINE CPEeICTBA: JOCTOMHCTBA U
HEJTOCTATKN

«3HaveHHe yIIeBOJIOB B DU3HHU YEIOBEKa»

Tema 2.4. A3oTcoaep:kaime
OpraHuyecKue coeMHEeHUsl.
Homumepsbl.

Coaep:xanue yueOHOT0o MaTepHaJia

2.4.1 Amunbl. [Tonstue 06 aMmuHax. AnudaTHUeCKUe aMUHBI,
uX Kiaccu(uKamus 1 HOMEHKJIaTypa. AHWIMH, KaK
oprannueckoe ocHoBanue. [lonydenue anuivHa u3
HUTpoOeH3oa. [I[puMeHeHne aHnuaHa Ha OCHOBE CBOMCTB.

2.4.2. AMUHOKHCJIOTBI. AMUHOKHCIIOTHI Kak aM(pOTepHbIe

T YHKIIMOHAJIbHbIE OPTraHUYECKUE COSTUHEHMS. XUMUYECKUE
CBOMCTBA aMHHOKHUCJIOT: B3aUMOJIEHCTBUE CO IIEJI0YaMH,
KHUCJIOTaMU U JIPYT C APYroM (peakiys MOJIUKOHCHCALINHN).
[TenTunHas cBA3b U nonunenTuabl. [[puMeHeHne aMHUHOKUCIIOT
Ha OCHOBE CBONCTB.

2.4.3.beaku. IlepBuynasi, BTOopuyHas, TpeTHUHAs CTPYKTYPHI
0enkoB. XMMUYECKHE CBOMCTBA OEIKOB: TOPEHUE,
JIeHaTypalus, TUAPOIu3, IIBETHbIE peakuuu. bruonornyeckue
dbyHKIMM OEIKOB

2.4.3 lMoammepsl. benku u noircaxapuibl Kak OMONOIUMEDBI.
ITmactmaccel. [Tonyyenne noauMepoB peakuen
MOJIMMEPHU3aAlMH U MOJUKOHAEHCAUUH. TepMOIIacCTUIHbIE U
TEpPMOpEAaKTUBHBIE IUIacTMacchl. [IpeacraBurenu niactMacce.
Bonokna, nx knaccudukanus. [lomydeHne BOJTOKOH.
OTtaenbHbIEe PEACTABUTENN XUMUYECKUX BOJIOKOH

IIpakTnyeckoe 3ansitue Ne§
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I/ICCJ'Ie,I[OBaHI/IC CBOICTB O€JIKOB U ITOJIMMCPOB.

CamocTtosiTe1bHAsA padoTa 00y4YaroImMXCs 4 2
[ToaroroBka npe3eHTaluil HA TEMY:

« [Momumepsl. [TnmacTtmMaccsl B ObITY»

« 3HayeHHe OEJIKOB B KHU3HH YEIIOBEKa»

Cocrasnenue Tabmuibl «OCHOBHBIE KJIACCH OPraHUYECKUX
COEIUHEHUI)

TemMaTHKa HHIHUBHIYAJbHbBIX POEKTOB (€CJIM MPETYCMOTPEHO)

«Xumus 1 sKonorus», «Mcropus pa3BUTHS XUMUU KaK HAyKU», «3HAYCHHE ITOJTUMEPOB B )KU3HU
YEeJI0BEKa U ISl PA3BUTHS KEJIE3HOJAOPOKHOTO TPAHCIIOPTa», «HaHOTEXHOIOTMH B XUMUN,
«Posb XMMHUH 1 5KOJIOTUH ISl Pa3BUTHUSA JKEJIE3HOAOPOKHOTO TPAHCTIOPTA», « 3HAUCHUE
nepuoanueckoro 3akoHa J[.M. MeneneeBa B pa3BUTUU XUMHUM KaK HAyKH», « Bxitag yueHbIx
XUMHKOB B o0eny B BOB», «3nauenue meramios B BOB». « buorpadus /I.11. MenaeneeBay, «
XUMHUYECKUE BEILIECTBA U 30POBbE YEIOBEKA»,» Ea yemoBeka ria3zaMu XuMUKay,
«Heo0x0MMOoCTh XUMHUYECKOTO 00pa30BaHMs U DKOJIOTHYECKOTO CO3HAHUS.

CamocrosiTesibHasi paboTa 00y4aOUIMXCHA HAJ HHAMBUAYAIbHBIMH NPOEKTaAMU (€ciiu 3 2
IPEIYCMOTPEHBI) U3yYEHHE JIUTEPATYPhl, IOCTAHOBKA MPOOJIeMbl, 000CHOBAHUE €€
aKTYyaJIbHOCTH, (POPMYIUPOBKA 11€JIH, BBIJBUKEHNE THUIIOTE3bI, COCTABJICHHUE TUIaHA JIEHCTBUM 110
IPOBEPKE TMIIOTE3bl,, AHATU3 UHPOPMALIMK, co3aaHue npoaykra. OdopmieHne TeKkcTa IpoeKTa,
Hpe3eHTaIHH.

Bcero 128

JI1 XapaKTepUCTUKHU YPOBHSI OCBOEHMsI y4eOHOI0 MaTepHralla UCIOIb3YIOTCS CIEAYIOINE 0003HAYEHUS:

1. — o3HakomuTENbHBIN (Y3HABAHUE paHEE U3YUYCHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBIOJHEHUE JEATEIBHOCTH 10 00pa3ily, HHCTPYKIIUHU UITU TI0J] PYKOBOJICTBOM);

3. — IPOAYKTUBHBIN (MJIAHUPOBAHUE U CAMOCTOATEIHLHOE BBIMIOJIHEHHUE JESTEIBHOCTH, PEIICHUE IPOOIEMHBIX 3aj1a4).
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILIUHBI

3.1. MarepuajJibHO-TEXHHYECKOE O0ecIeYeHue

Peanuzanus paboueii mporpamMMbl y4eOHON JUCIUIUIMHBI TPEOyEeT HAIUUUS

kabuHeTa (J1TabopaTOpun ) XUMHUH.

O6opynoBaHue kabuHeTa(J1adopaTopun):

- YYCHHYECKHE MapThl CO CKaMEHKaMH, CTOJIbI, CTOJI IEMOHCTPAIMOHHBIN,
CTynbsl, IIKa(bl, BBITSDKHOM IIKad, JOCKa MapKepHas, Moiika, mkag
METAJUIMYECKUH.

- TEXHUYECKHE CPEJCTBA OOYUYCHUS: KOMIBIOTEP, MYJIbTUMEINA TPOCKTOP,
TEJIEBU30P, BUACOMATHUTO(DOH.

- y4eOHO-HArsAHBIC TTOCOOWS: CTEHIBI 10 XUMHH, KOJUICKIIUH, TUIAKaThI,
CXEMbl, HaTypajbHble OOBEKTBI, MOJIETH, MPUOOPHI U HAOOPHI ISl MOCTAHOBKH
JIEMOHCTPAIIMOHHOTO ¥ YYEHUYECKOTO SKCIEPUMEHTa; MHOTO(PYHKIIMOHAIbHBIN
KOMILJIEKC TpernojaBaTesisi; NeYaTHble U SKPaHHO-3BYKOBBIE CpEACTBA OOYUYCHUS;
MEPEeYHH OCHOBHOM U JIOTIOJHUTEIBHOW YYEOHOW JUTEpaTyphbl, HUHTEPHET-
pecypcoB,  BCIIOMOTaTelbHOE OOOPYIOBAaHHE M HMHCTPYKIMU, OWOIMOTCUHBIN
dhoH.

- nabopaTopHoe 000pyIOBaHKE: JTabOpaTOpHas MOCY/ia, PEaKTUBBI.

-  WHCTPYKTMBHO-HOPMATHBHAas  JOKyMEHTALWS: rOCyJIapCTBEHHBIE
TpeOOBaHMS K COAEPXKAHUIO M YPOBHIO TOATOTOBKM BBITYCKHUKOB 10
CIIEHUAJIBHOCTH; WHCTPYKIIMM II0 OXpaHe TpyHda, MPOTUBOIOKAPHOU

0€30MacHOCTH; TMEepPEeYeHb MAaTEPUAIBHO-TEXHUUECKOTO U Y4EOHO-METOAUYECKOTO
OCHAIIICHUS KaOMHETAa.

[Ipy  nOpoBeaeHUMM  MPAKTUYECKUX  3aHATUA C  HUCIOJIH30BaHUEM
KOMITBIOTEPHOW TEXHUKH 3aHSATHS MPOBOJATCS B KaOwHETe WH()OPMAIIMOHHBIX
TEXHOJIOTHH.

3.2. UndopMmanmoHHoe obecnevyeHue o0yueHmst

[lepeyerr peKOMeHIyeMOW y4eOHOW JHuTeparypbl, HHGOPMAIMOHHBIX
pecypcoB cetu HTEpHET.

OcHoBHas ydyeOHas TuTeparypa:

1. 1.TIabpuensn O.C. Xumus 11 mnpodeccuii W CHENUATBHOCTEH
texaudeckoro npodmrst: Yueonuk/ O.C. I'abpuensn, U.I'. Octpoymos. -8-¢ usm.,
crep. — M.: M3naTensckuit ueHTp «Axkanemus», 2017

JlononHuTeNnbHAs yueOHas iurepaTypa:

1. Tynukun E.W. B 2-x 4. Hacts 2. Oprannyeckas XuMusi: Y4eOHHMK LISl
CIIO. — M.: IOpaiit, 2017  https://biblio-online.ru/viewer/EE60BE5B-E7C3-
40EA-8A27-D8473F74BED3

2. Hukutuna H.I'., ['pe6enbkoBa B.M. Q0uiasi 4 Heopranmyeckasi XuMusl.
B 2-x 4. Yacts 1. Teopernueckne 0CHOBbI: YueOHUK U npakTukyMm aiasa CIIO.
— M.: KOpaiit, 2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-
4B29-82F2-589EF92A3030
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3. Xumus aneMeHToB: YueOHuk u npaktukyM ans CIIO. — M.: FOpaiit, 2017
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F

WuTepHeT-pecypChI:
1. l.www.fcior.edu.ru  (®enepanbHblii  LEHTp  HWH(DOPMAIIMOHHO-
o0pa3oBaTeIbLHBIX PECYPCOB).
2.wwww.dic.academic.ru (AxageMuk.CioBapy U SHIIUKIIOICIHH )
3. www.booksgid.com (Book Gid. Diekrponnas 6udimoreka).
4. www.globalteka.ru (I'moGanteka. I'moOampHas OWOIMOTEKAa HAyYHBIX

PECYpPCOB).

5. www.window.edu.ru (EmuHoe oOKHO pgocTyma K 00pa30BaTebHBIM
pecypcam).

6. www.st-books.ru (JIyumas yaeOHas muteparypa).

7. www.school.edu.ru (Poccutickuii o0Opa3oBaTeIbHbIN

noptai.JlocTymHOCTh, KauecTBO, 3P (HEKTUBHOCTH ).
8. www. ru/book (DnekTpoHHass OMOIMOTEUHAS CUCTEMA).
9.www. school-collection. edu. ru (Emunas xosutekiuss mHU(POBBIX
o0pa3oBaTeIbHBIX PECYPCOB).
10.www. pvg. mk. ru (onmummnuasna «Ilokopu BopoObeBbI TophI»).
11.www. hemi. wallst. ru (OOpa3oBareibHBIi CaWT MJIA HIKOJIHLHUKOB
«XuMus»).
12.www. chem. msu. su (DnekTpoHHast OMOIHOTEKA 10 XUMHH).
13.www.enauki.ru (uHTEpHET-U3JaHUE I yuuTelel «EcTeCTBEeHHBIE
HAyKN»).
14.www. lseptember. ru (MmeTonnueckas razera «llepBoe ceHTIOps»).
15.www. hvsh. ru (xypHan «XuMus B HMIKOJIEN).
16.www.hij.ru (xypHan «XuUMHS U )KU3HBY).

3.3. Bbinosnenue TtpedoBannii P®I'OC B 4YacTH HCHOJIb30BAHMS
AKTHBHBIX U MHTEPAKTHUBHBIX ()OPM 00y4eHUsI

B nensx peanu3anuy KOMIETEHTHOCTHOTO MOAXona pabouas MporpaMma
IpeycMaTpUBaeT MCIOJNIb30BaHUE B 00pa30oBaTEIbHOM IIPOILIECCE AKTUBHBIX U
WHTEPAKTUBHBIX (OPM MPOBEJACHUS 3aHATHI B 1EIAX (POPMUPOBAHUS U PA3BUTHS
00X U MPOPECCUOHATBHBIX KOMIIETEHIIUH:

Tema 1.1 OcHOBHBIE TOHATHSA XUMUU B (POPME XUMHUUECKOTO COUYUHEHUS.

Tema 1.3 Ctpoenue BemiecTBa B popMe MUHHU-TIPOEKTOB

Tema: 1.4 PactBopsl B hopMe JIEKIHMH C 3allJIAHUPOBAHHBIMU OLIMOKaMHU.

Tema 1.5 Knaccudukanus HeopraHM4eCKUX COEAMHEHHH B (opme ypoka
COpPEBHOBAHHSI.

Tema 1.6. OKUCIUTETHEHO-BOCCTAHOBUTEIILHBIE PEAKIIMU B (POpME 3a0UHOM
KCKypcun Ha mnpeanpustve. CKOpOCTb XHMHUYECKUX peakiuil. OOpaTUMOCTh
XUMHUYECKUX PeaKIuil B (hopMe peIIeHus] CUTYallMOHHBIX 3a/1a4

Tewma 1.7 Metamnel. Hemeramiasl B popme ypoka copeBHOBaHUS

Tema 2.1 OcHOBHbIE MOHSITUS OPraHUYECKONW XHUMHUHU M TEOPHUSl CTPOCHHUS

OpPraHUYECKUX COCTUHEHUN B (DOpME YpOKa-TPEHHUHTA.
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Tema 2.2 IlpuponHble WCTOUYHUKU YTIEBOJOPOAOB B (opMe IEI0BOM
UTPBI.

Tema 2.3. Anpaeruasl. Kap6oHoBbie KUCIOTH. CiioxHbIe 3pupbl. JKupbl. B
dbopme ypoka-cOpeBHOBaHUS, FPYIIIOBOI paboThl B Mapax, ypoKa-MHHH MPOEKT.

VYrieBojbl B hopMe ypoka KOH(PEPEHIIUH.

3.4. Ucnoub30BaHMe CPeACTB BBIYMCIWTEIbHON TEXHHKH B Ipouecce
00y4eHuUs

PaGouass nporpamma mnpenycMaTpuBaeT HCIOJIb30BAHUE MEPCOHAIBHBIX
KOMIIBIOTEPOB OOYYaIOMIMMUCS B XOJ€ MPOBEACHUS CIECAYIOIMMNX MPAKTUYECKUX
3aHITHU:

IIpakTnueckoe 3aHsaTue No2

Peakium noaHoro oomena. I'mapoans coie.

IIpakTuueckoe 3aaaTue Ne3

HccnenoBanue BIAMSIHUSA PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XHUMHUUYECKUX
peakuuii

IIpakTuueckoe 3aHsaTue Nod

ITonyuenue MeTaHa ¥ 3TuiaeHa. M3ydueHne ux CBOMCTB

IIpakTuueckoe 3anaTue Ne 6

M3ydyenne cBOMCTB KUCIOPOJACOIEPKAIMX COSTMHECHUN

IIpakTnueckoe 3ansaTue Ne 7

B3anMoaelicTBHEe  TUIIOKO3BI M caxapo3bl ¢ THAPOKCHUIOM  MEIH
(I11).KauecTBeHHAas peaknys Ha KpaxMall.
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4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUS1
YYEBHOU JUCIHHUITJIMHbI

OneHka KadyecTBa OCBOEHHSA Y4e€OHON IMCHUUIUTMHBI BKIIOYAET TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH U IPOMEKYTOUHYIO aTTECTALUIO.

Texkymuii KOHTPOJb YCHEBAEMOCTH OCBOCHHUS YYE€OHOM JUCIUIUIMHBI
OCYILECTBIISIETCA MPENOAABATENIEM B TNPOLIECCE NPOBEACHUS IMPAKTUYECKHUX
3aHATUN, TECTUPOBAHUS, a TAKXKE BHITIOJHEHHS 00YYaIOIIUMUCS UHIUBUTYalbHBIX
3aJJaHUil B COOTBETCTBUU C (DOHIOM OIICHOYHBIX CpEACTB IO Y4eOHOM

TUCHUIUINHE.

Pe3yabTaThl 0OCBOEHUA
Y4eOHOM M CIUILINHbI

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToOB 00yUYeHust

JIMYHOCTHBIN pe3yJbTaT:

- YCTOMYMBBIA HHTEpEC K HCTOPHM H
JOCTHKEHUSIM B 00JIACTH XUMUYECKOW HAYKH,
YYBCTBO T'OPJIOCTH 32 POCCUNCKHE ECTECTBECHHbBIE
HAYKU;

- TOTOBHOCTh K MPOJOJDKEHUIO 00pa3oBaHUS,
MOBBIICHUIO KBaM(UKaMu B  W30paHHON
npodeccuoHanbHOM JeSITEIIbHOCTH c
HCIIOJIb30BaHUEM 3HaHUI B obmactu
XUMHUYECKON HAYKU;

- OOBEKTMBHOE  OCO3HAHHE  3HAYMMOCTHU
KOMIIETEHIIM B 00JacTH XMUMHUYECKOH HayKu
Ui YeloBeKa U OOIIeCTBA,  YMEHHUE
UCIIOJIb30BaTh TEXHOJOTHYECKHUE JOCTHKEHUS B
00J1aCTH XUMHUH, JIJIS1 TIOBBIIIIEHUSI COOCTBEHHOTO
WHTEJJIEKTYaqTbHOTO PAa3BUTUS B BbIOpaHHOMU
MpoeCCHOHAIBHON JESATEIHHOCTH;

- yYMEHHE MpPOaHAIM3UPOBaTh TEXHOTECHHbIE
MOCJENCTBUSL N1 OKPYXKaloIlel  cpeipl,
OBITOBOM M TMPOU3BOACTBEHHOW MEATEIHHOCTU
YEJIOBEKa;

- YMEHHME YNpaBlATh CBOEH IO3HABATEIbHOU
NeSATETbHOCTBIO, MIPOBOJIUTH CaMOOIICHKY
YPOBHS ~ COOCTBEHHOTO  HMHTEIUIEKTYalIbHOTO
pa3BUTHS,

- YMEHUE BBICTPaMBaTh KOHCTPYKTHUBHBIE
B3aUMOOTHOIIEHUSI B KOMaHJIE IO pPEIICHUIO
001X 3a/1a4 B 00JIaCTH XUMUU;

HaOJII0IeHNE;

OIICHKA TeMaTU4YeCKUX pedepaToB

orieHKa 3()PEKTUBHOCTH U KaueCTBA BBHITOJTHEHUS
yueOHBIX 3a7a4;

TECTUPOBAHUE;

OIICHKA BBITIOJIHCHHS CAMOCTOSTEILHOM pabOThI;
OLICHKA MPAaKTUYECKUX pabdoT;

3alllMTa TBOPYCCKUX M MPOEKTHBIX padoT;

MeranpeamMeTHbIi pe3yJibTar:

- OBJIaJICHUE YMEHUSAMHU U HAaBBIKAMU PA3JIMYHBIX
BHUJIOB II03HABaTEIbHOW JEATEIBHOCTH  JUIS
U3Y4YEHUS Pa3HBIX CTOPOH OKPYKAIOIIETO MUPA;
IIPUMEHEHNE OCHOBHBIX METOJOB IO3HAHUSA
(HaOmoJIeHNs, HAYYHOTO HKCIEPUMEHTA) s
WU3Y4YEHUs Pa3Iu4HbIX CTOPOH XHUMHYECKHX
00BEKTOB M MPOIECCOB, C KOTOPHIMU BO3HHUKAET
HEO0OXOINMOCTb CTAJIKUBATHCS B

HaOJII0ICHUE;

OIICHKa TeMaTU4YeCKUX pedepaTon

orieHKa () PEKTUBHOCTU U KaueCTBA BBHITTOTHEHUS
yueOHBIX 3a7a4;

TECTUPOBAHUE;

OIICHKA BBIMTOJIHEHUSI CAMOCTOSITENILHON pabOTHI;
OIICHKA MPAKTUYECKHUX paboT;

YCTHBIN OIIPOC;

3a4er.
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Pe3ysabTarhl 0CBOCHUA
y4eOHOH THCHMILINHBI

®opMBbI M METOABI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHsI

npodeccuoHabHOU cdepe;

- YMEHHE ONpeNeNaTh Ledu ©  3aJa4u
NeSITeIbHOCTH, BBIOMpATh CpEACTBA JUIS  HX
JOCTHKEHUS HA TTPAKTHUKE;

- yMcHHE UCIIOJIb30BaTh pas3In4YHbIe
UCTOYHUKUA  JUIA  TOJy4eHUS  XUMHYECKOH
UHPOpPMALIUKM U OIICHUBATh €€ JIOCTOBEPHOCTh
JUTSL TOCTIDKEHUS TIOCTABJICHHBIX LIEJIeH U 3aJ1ay,

IIpenmeTHbIi pe3yJbTar:

- c(OPMUPOBAHHOCTHh MPEICTABICHUIA O MECTE
XHMHH B COBPEMEHHON Hay4YHOU KapTUHE MHUPA;
MOHVUMAHUE POJH XUMHH B (HOPMUPOBAHHUH
Kpyrozopa # ()YHKIIMOHAJIBLHOH TI'pPaMOTHOCTH
YeJI0BEKA I PELICHUS TPAKTUYECKHUX 3aaY;

- BIIaJICHUE OCHOBOIIOJArar0IIuMHI
XHUMUYECCKHUMU IMOHSATHSIMH, TEOPUSMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
MOJb30BAHUE XHUMHUYECKON TEPMUHOJIOTHEN H
CUMBOJIMKOI;

- BIIQJICHUE OCHOBHBIMH METOJAMHU HAy4YHOTO

MTO3HAHUS, UCIIOJIb3YeMbIMU B XUMHH:
HaOJII0ICHUEM, OTMHUCaHUEM,  HU3MEpPEHHEM,
AKCTIIEPUMECHTOM; yMEHHE 0o0pabaThIBaTh,

OOBICHSTH PE3YIbTATHI IPOBECACHHLIX OIILITOB U
JienaTh BbIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH
MNPUMCHATH MCTOABI IMO3HAHHWA IIpU PCIICHHUU
IPAaKTUYECKUX 3a/1a4;

- c(hOpPMHUPOBAHHOCTH yMeHUs J1aBaTh
KOJIMYECTBEHHBIE OLICHKM M  NPOU3BOJIUTH
pacueTrbl MO XUMHUYECKUM (Qopmynam H
YPaBHEHHUSM;

- BJIaJICHUC IIpaBUJIaMU TCXHUKHU 0€e30I1acHOCTH
IIPYU UCIIOJIB30BAHNN XMMHUUYECKUX BEILECTB;

- ¢OpPMHUPOBAHHOCTh COOCTBEHHO! MO3ULIMU T10
OTHOLIEHHIO K XUMHUYECKOW HHpopMarmu,
IIOJIy4a€MOU M3 PA3HBIX HCTOYHHUKOB.

OLICHKa TeMaTU4YeCcKuX pedeparon

orieHKa 3(pPEeKTUBHOCTH U Ka4eCTBA BBHITIOTHEHUS
y4eOHBIX 33714,

TECTUPOBAHUE;

OLICHKA BBIMIOJIHEHUSI CAMOCTOSITENILHON pabOThI;
OLIEHKA MPAKTUYECKUX padoT;

YCTHBIH OIpOC;

peleHue 3aaay;

3aIUTa TBOPUYECKHUX U MPOEKTHBIX padoT;
mQepeHITMPOBAHHBIN 3a4ET.
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