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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YYEBHOU JUCIIUIIJIMHbI

1.1. ObsacTb npuMeHeHus1 padoueil MPpoOrpaMMbl

PabGouass mnporpamma y4eOHON JUCHUIUIMHBI SIBJISETCS YacThIO IPOrpPaMMBbI
MOJATOTOBKM CIHEUHAIMCTOB cpelHero 3BeHa B coorBerctBUM ¢ PI'OC CIIO mno
cnenrasibHOCTSIM  08.02.10 CTpOMTENBCTBO JKEIE3HBIX JOPOT, HYTh U IIyTE€BOE
x03sicTBO, 23.02.01 Opranmzaiusi MepeBO30K M yIpaBlIeHHE Ha TpaHcmoprte (110
Bujgam), 23.02.06 TexHuueckas SKCIUTyaTalMs MOJBHKHOTO COCTaBa >KEJIE3HBIX
nopor (PIeKTponoABMKHOM coctaB),  23.02.06  TexHuueckas dKCIUIyaTarus
MOJABMYKHOT'O COCTaBa >KEJIE3HBIX IOPOT (BaroHbl) (0a30Basi MOJATOTOBKA).

1.2.MecTto y4yeOHOII AUCHUMIUIMHBI B  NporpaMMe  MNOATOTOBKH
CIEeHATHUCTOB CPeIHEro 3BeHa

Vueonas agucoummaa OY]. 12.1 Xumusg B CHEIUATLHOCTH OTHOCHTCI K
O6muM  y4eOHBIM ~ JUCHUIUIMHAM  00111€00pa3oBaTeIbHOTO  IMKJIA. YueOHas
nucuumuinHa OY 1.12.1 XuMust B CrieMaIbHOCTH U3y4aeTcs Ha 0a30BOM YPOBHE.

1.3. leau u 3agaun y4eOHOM JMCHUILIMHBI — TPEOOBAHHUSA K pe3yJibTaTam
OCBOCHUSA YUeOHOM AU CHUTIIHHBI

OcBoenune coaepkanust ydyeOHoM guctumivael OVY].12.1 Xumus B
CHELIMAIbHOCTH ~ 00€CleyrBaeT  JIOCTH)KEHHE  OOyYaloIMMHUCSA  CIEAYIOLIMX

pPE3yNbTATOB:
1. TMYHOCTHBIX:
o - YCTOWYMUBBIM MHTEpEC K HUCTOPUU M JOCTIXKEHUSM B 00JacTu
XMMHAYECKON HAYKH,
o YyBCTBO FOPJIOCTH 32 POCCUMCKHAE ECTECTBEHHBIE HAYKH;
o - TOTOBHOCTb K  MPOAODKEHUID  00pa3oBaHMs,  IOBBIIMICHHUIO

KBaMPUKAUU B W30paHHOUN MpodeccuoHaIbHOM AeSATENHPHOCTU ¢ UCTIOIB30BAHUEM
3HAHWM B 00JaCTH XUMUYECKONW HAyKH;

o - OOBEKTMBHOE OCO3HAHHWE 3HAYUMOCTH KOMIIETEHIIMA B 00JacTu
XUMUYECKOH  HAyKW  JUIS 4YeJOoBeKa M OOIIecCTBa, YMEHHE HCIIOJIb30BaTh
TEXHOJIOTHYECKHE JIOCTHKCHHUS B O0JaCTH XWMHH, JIJISl TOBBIIMICHHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO Pa3BUTHS B BRIOPAaHHOM MPOPECCUOHAITBHON ACATEITBHOCTH;

o - YMEHHE NPOaHAIMW3UPOBATH TEXHOICHHBIC TOCHEACTBUS IS
OKpYXaromen cpe/ibl, OBITOBOW U MPOU3BOJICTBEHHOU JEATEILHOCTH YETOBEKA;
o - YMEHHE VIPaBJISATh CBOEHM IIO3HABATEIBHOW  JEATEIBHOCTBIO,

MIPOBOJIUTH CAMOOIIEHKY YPOBHSI COOCTBEHHOTO WHTEIJIEKTYIbHOTO PAa3BUTHS;-
YMEHHUE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIIICHHS B KOMaHJIE 10 PEIICHUTO
00IIMX 33724 B 00JIACTH XUMUH;

2. MeTanpeaMeTHbIX:

° - OBJIQJICHUE YMEHUSMH U HaBbIKAMU PA3JIMYHBIX BUJIOB MO3HABATEIILHOM
NESATEeTLHOCTH JIJISl U3YYCHHS Pa3HBIX CTOPOH OKPYKAIOIIETO MUPA;
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o - MPUMEHEHWE OCHOBHBIX METOJOB IMO3HAHWS (HAOIIOJEHUS, HAYYHOTO
OKCIIEPUMEHTA) JUIS W3y4YeHUs Pa3IMYHbIX CTOPOH XHUMHUYECKHX OOBEKTOB U
IpOIECCOB, C  KOTOPBIMH  BO3HUKAET HEOOXOIWMOCTh  CTAJIKHBAThCS B
npodeccuoHalIbHOM cepe;

° - YMEHHE OIpeaesaTh eI W 3a7a4yd  JACATEIbHOCTH, BBIOUpATH
CpEACTBa ISl MX JOCTHUKCHUS HA MPAKTHUKE;
° - YMEHHUE HWCIOJB30BaTh PAa3JIMYHbIE MCTOYHUKU JUIA TOJYYCHUS

XUMHUYECKOM  WH(OpMAIMu M OLIEHHBaTh €€ JOCTOBEPHOCTh JJIA JOCTHKEHUS
IIOCTABJICHHBIX IIEJIEN U 3a]1a4;
3. npeAMeTHBIX:

o - cOPMHUPOBAHHOCTh MPEICTABICHUN O MECTE XMMHUU B COBPEMEHHOMN
HAay4YHOU KapTUHE MUPA;

o MIOHUMAHUE pOJIM XMMHUM B  (OPMUPOBaHMM Kpyrozopa U
(yHKIHMOHATBHOW TPAMOTHOCTH

o Yes0BeKa Ul pelieHus MPaKTHYECKUX 3a/1ady;

BJIAJICHUE OCHOBOMOJIATAIOIIMMU XUMUYECKUMU TOHATUIMHU, TCOPUSIMH, 3aKOHAMU
M 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMHYECKOW TEPMHHOJIOTUEN U
CHUMBOJIMKOM;

° BJIaJICHUE OCHOBHBIMH METOIaMH HAay4YHOTO TO3HAHMS,
UCIOJB3YEMbIMM B~ XUMHH:  HaOJIOJICHUEM,  ONHCAaHUEM,  HU3MEpPEHHEM,
AKCTIIEPUMEHTOM; yMEHHE o0pabaThiBaTh, OOBICHATH PE3yJbTaThl IPOBEISHHBIX
OMBITOB M JIeJIaTh BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH IPUMEHSTH METOIBI
MO3HAHUS IIPU PEIICHUU MTPAKTUYECKUX 3a]1a4;

o C()OPMUPOBAHHOCTh YMEHHUS JaBaThb KOJUYECTBEHHbIE OLEHKU U
MIPOU3BOIUTH PACUETHI [0 XUMHUYECKUM (HOpMyJIaM U YPaBHEHHUSM;

o BJIAJCHUE TMpaBUJIAMU TEXHUKH OE€30MaCHOCTH IMPU HCIOIb30BaHUU
XUMHYECKUX BELIECTB;

o c()OPMHPOBAHHOCTh  COOCTBEHHOW TMO3WMLMU MO OTHOLIEHUIO K

XUMUYECKON MHPOPMAIIHNH, TTOTYy4aeMOM U3 pa3HBIX UCTOUHUKOB.

1.4. KoaudyecTBO 4YacoB Ha OCBOeHHe padodeill mporpaMmbl Y4eOHOU
TUCHUNITTHHBI

MaKcHMallbHas yueOHasi Harpy3ka oOyuvatoierocsi—1 284acoB, B TOM YuCII€:

o0si3aTeNibHas ayIUTOpHAs yueOHas Harpy3ka oOydaromierocst - 95 yacos;

caMocTosiTeNIbHas paboTta odyuatrorierocs — 33 yaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0beM yueOHOM NMCIUIVIMHBI M BHAbI Y4eOHOH padoThI

Bua yueOHoii padoThI O0Bém B yacax

O0bem o00pa3oBaTeIbHOI MPOrpaMMbl 128

B TOM YHUCJIC:

TEOpETHUECKOe 00yUueHue 79

MIPaKTUYECKHE padOThI 16
1

Camocmosmenvras paboma 33

IIpomexyTounas arrecrauus B popme oughgpepenuyuposannozo 3auema

YCamocmosmenvnas paboma é pamkax ofpazosamensroti npozpammbl niaHUPyemcs 06paszoeamensioll opeanu3ayuei
6 coomgemcmeuu ¢ mpebosarnuimu PIOC CIIO 6 npedenrax oOvema yuebOHOU OUCYUNTUHBL 8 KOIUYECmEe Hdcos,
HeoOX00UMOM  ONl  GbINOJHEHUs! 3A0QHULL  CAMOCMOSIMENbHOU — padomvl  00YYAIOWUXCS,  NPeOyCMOMPEHHBIX
MeMAmuyeckKuM NAAHOM U COOePIHCAHUEM YUeDHOU OUCYUNTUHDL.
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2.2 TemaTuyecKkMii IVIAH M COAEPKAHUE YIeOHOM JUCHUIINHBI

HaumeHnoBanue ConepixaHue y4eOHOro MaTepHaJia, 1a00paTopHble M NpaKkTHYeckHe 3aHATHA, | O0beM | Yposenb | Koabl komnerenuuii,
pa3ziesioB U TeM caMoCTOATeIbHAsI padoTa 00y4YarouIuxcs JacoB dopmupoBanuio
OCBOCHUS | oTopbIX CIOCOOCTBYET
3JIEMEHT NMPOrpaMMbl
1 2 3 4 5)
BBenenue Coaep:xxanue yue0HOro MaTepuaJia
HayuHnble MeTOIBI MIO3HAHKS BEIIECTB U XUMUYECKHUX SIBJICHUI. Pomb 2 1
SKCIIEPUMEHTA M TEOPUU B XUMHHM. 3HAUYCHUE XUMHUU. XHUMHUSA U
OKpY>Karolas cpena.
Pasznen 1.00mas n 66
HEOPraHu4vecKasi XuMus
Tema 1.1. Coaep:xanue yueOHOTo MaTepHaJia
OcCHOBHbBIC NIOHATHS | 1.1.1 OcHoBHble moHATHA xuMuH. Bemectso. Atom. Monekyna. 2 2 JI1,J12, JI3, JI4, M1, M2,
3aKOHBI XMMHUH Xumuueckui 3neMeHT.  Aumortponus. [Ipoctele M ClOXKHBIE 11, I3, I4,155,116,117
BEIIECTRA. Xumuyeckue 3HakKd U (opmynbl. OTHOCHTETbHBIC
aTOMHAs M1 MOJIEKYJIsipHasg Macchl. KonmyecTBo BelecTra
1.1.2 OcHoBHbIe 3akoHbI xuMuH. Crexuomerpus. 3aKoH 4 2 JI,J12, J13, JI4, M1, M2,
COXpaHEHHUsI MacChl BEIIECTB. 3aKOH IMOCTOSHCTBAa COCTaBa BEIIECTB 111, 113, 114,115,116, 117
MOJIEKYJIIPHON CTPYKTYpbl. 3aKOH ABOraJgpo M CJIEACTBUS MX HETO.
PacueTHble 3aaun Ha HAXOXKJEHHE OTHOCHTEIBHON MOJEKYJISPHOU
MacCChl, OIPEIEIECHUE MAaCCOBOW JOJIM XHUMHUYECKUX DJJIEMEHTOB B
CJI0’)KHOM BEILIECTBE
CamocrosiTeibHas padoTa 00y4yaommxcst 3 2

[Tpopa®oTKka KOHCIIEKTOB U JIUTEPATYPHBIX UCTOUHHUKOB.

Pemenne 3amad Ha HAXOXKIEHHE OTHOCUTEIBHOW MOJEKYISIPHOU
Macchl, OTPE/ICICHUE MacCOBOW JIONIM XHMHUYECKHX DJEMEHTOB B
CJIO’KHOM BEIIECTBE.

Haxoxnenne maccel mim o0bemMa Mo M3BECTHOW Macce U 00bemMy
BEIIIECTBA.




Tema 1.2.

Iepuoauveckuii 3aK0H U
nepuoan4vecKasi cucreMa
XuMHUYecKuXx 3j1ementoB JI.A.
MenaeneeBa U CTpOeHHe
aTroma.

Conep:kanue y4eOHOT0 MaTepuaJia

1.2.1 Hepuoanueckuii 3axon .. MenneneeBa. Otkpoitue [1.1.
MenneneeBbiM [lepuoandeckoro 3akoHa. [lepuoauyeckuii 3aKoH B
dopmymuposke J[.1. Menneneesa.

[lepuoanueckas Tabivia XUMHYECKHUX D3JIEMEHTOB — Trpaduieckoe
O0TOOpak€HUE NEPUOANYECKOro 3aKoHa. CTpyKTypa IEpHOANYECKOM
TaONMIBl: TEepHoabl (Majble W OOJIBIIME), TPYMNIbl (TJIaBHAS |
noOoyHast).

JI1,J12, J13, JI4, M1,
M2, 111, 113, [14,115,
116, 117

1.2.2 Crpoenne atomMa u mnepuoanvyecku 3axon JL.H.
MenpesieeBa. ATOM — cloKHasg vactuma. Sapo (IpoToHsl U
HEUTPOHBI) U JJEKTpoHHass oOomouka. WM3oromsl. CrtpoeHue
AIIEKTPOHHBIX O00O0JIOYEK AaTOMOB JJIEMEHTOB MalbIX IIEPHUOOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB
OonpmIMX MEepUOJOB (HepexodHbIX diemeHToB). Ilonstue 00
opoutansx. S-, p- u 0-OpOuranu. DiIEKTPOHHBIE KOH(MUTYpauu
aTOMOB XMMHMUYECKUX 3JIEMEHTOB.

CoBpemenHast (HOpMyJIHUPOBKA MEPUOJUYECKOTO 3aKOHA. 3HAUCHHUE
NEPUOANYECKOr0 3aKOHA M TMEPUOJUYECKON CHUCTEMBI XMMHUYECKHUX
sanemeHToB JI.MI. MenneneeBa Ui pa3BUTHS HAYKU U TOHUMAaHHS
XUMHYECKON KapTHHBI MUpa

J1,J12, JI3, JI4, M1,
M2, 111, 113, 114,115,
116, 117

CamocrosiTeibHas padoTa 00y4yaommxcst
Omnpenenenne IeMEHTOB M0 AJIEKTPOHHBIM KOH(PUTYPALIUSM.
CocraBieHHE XapaKTEPUCTUKH 3JIEMEHTOB 110 IIJIaHY

Temal.3 CTpoeHue
BellecTBa.

Coaep:xanue yueOHOTro MaTepHaJia

1.3.1 Tunbl XUuMH4YeCKOH CBSA3U

HonHas xumuueckas cBsizb. KaTHOHBI, X 00pa3oBaHMe U3 aTOMOB B
pe3ynbTare Ipolecca OKUCIEHMsS. AHMOHBI, UX 0Opa3oBaHUE U3
aTOMOB B pe3yJIbTaTe MPOLEecca BOCCTAHOBIICHUs. MloHHAas CBs3b, Kak
CBSI3b MEXIY KaTHOHAMU M aHHOHAMH 3a CYET AJIEKTPOCTATHYECKOTO
nputsokenus. Kiaccudukanys MOHOB: MO COCTaBy, 3HAKy 3apsja,
HAIMYUIO TUApAaTHOM  o0Oonouku. HMoHHBIE KpHCTaNIMYECKUE
pemetku. CBOICTBA BEUIECTB C MOHHBIM THUIIOM KPUCTAITIMYECKON
PELIETKN.

J1,J12, J13, JI4, M1,
M2,M3,111,112,
114,115, 117




KoBanentnas xumuyeckas CBs3b. MexaHusmM 00pa3oBaHUs
KOBAJIEHTHOM CBSI3U (oOMeHHBIH u JIOHOPHO-
AKLIETITOPHBIN ). DIEKTPOOTpULIATEIbHOCTh. KoBasieHTHBIE MOJIIpHAas
U HemnoisApHas — cBsA3W.  KpaTHOCTB ~ KOBaJl€HTHOW  CBA3M.
MounekysipHble U aTOMHBIE KpUCTaUIMuecKkue pemerku. CBoiicTBa
BEIIECTB C MOJEKYJIIPHBIMH M aTOMHBIMU KPHCTAJUIMYECKUMH
pelieTKaMu.

Merajunueckass  CBfi3b.  MeTajuiMueckas — KpUCTaJUIMYeCKast
pemieTka M MeTaJulMdecKkas XUMH4YecKas CBsi3b. Duszmueckue
CBOMCTBA METAJUIOB.

1.3.2 ArperaTHble COCTOSIHUSI BEIIIeCTB H BOJIOPOIHAS CBSI3b.
TBepmoe, KUIAKOE U Ta3000pa3HOe COCTOSTHHS BemecTB. [lepexo
BEIIIECTBA M3 OJIHOTO arperaTHoro COCTOSIHUS B ipyroe. Bogopoanas
CBSI3b.

YucTele BemecTBa U cMecH. IToHATHE O CMECH BEILECTB.
["'omorenHsbie U rereporeHHble cmecu. CocTaB cMeceil: 00beMHas u
MaccoBast 10JIM KOMIIOHEHTOB CMECH, MacCOBast 10JIsI IPHUMECEH.

J1,J12, JI3, JI4, M1,
M2,M3,111,112,
14,115, 117

1.3.3 JucnepcHblie cuctembl. [loHsTHE O TUCTIEPCHOI CHCTEME.
HucnepcHas daza u aucnepcuonHas cpena. Knaccuduxarms
JUCTICPCHBIX CUCTEM. ITonstue o KOJIJIOUAHBIX CUCTEMAX.

JlabopaTopHusble onbIThI [lonydeHne sMyIbCUU MOTOPHOTO Macia.

J1,J12, J13, J14, M1,
M2,M3,111,112,
114,115, 117

CamocrosiTebHAs paGora o0yyaromuxcs [IpopaboTka
KOHcTekToB. Hanmcanue pedepata o teme:

«[loHsiTHE O XMUMHYECKOW TEXHOJIOTUH, OWOTEXHOJOTHMH H
HaHOTEXHOJOTUM» , « ['pyboaucnepcHble  CHUCTEMBI,  HX
KJacCU(pUKalMsg U  HUCHOJb30BaHHE B  MpoQecCHOHAIbHON
JeSITETbHOCTHY.

Tema 1.4. Bona. PactBopbl.
DeKTPOIUTHYECKAS
AMCCOIHALIUS.

Coaep:xanue yueOHOro MaTepHaJia

1.4.1 Boaa. PacrBopbl. PacTBopenue. Boma kak pacTBOpUTEIb.
PactBopuMocTh  BelECTB. Haceiennsie, HEHACBIIICHHbIE,
MEPECBINICHHBIC PAaCTBOPHI. 3aBUCUMOCTD PaCTBOPUMOCTH Ta30B,
KUAKOCTEH U TBEPBIX BEIIECTB OT Pa3iIMYHbIX GakTopoB. MaccoBas
JI0JIsl PACTBOPEHHOTO BEIIECTBA.

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117




1.4.2 DaexkrpojuMTH4YecKasi AUCCOMHUAIUA. OJICKTPOJIUTHL U
HEIJIEKTPOJIUTHI. DIEKTPOJIMTHYECKAsT JUcconuanusa. MexaHu3Mbl
3JIEKTPOJUTUYECKON JIUCCOUMAMUA U1 BEIIECTB C Pa3JIUYHBIMU
TUIIAMHA XUMHYECKON CBSI3U. I'mpparupoBanHbIe 51
HETUJIpaTUPOBAHHbBIC HOHEL. CreneHb 3JIEKTPOJIUTUYECKON
mucconuanuu. CwibHble ©  cnalbble  AMeKTponUThl. OCHOBHBIC
MOJIOKEHUS TEOPUHU DJICKTPOJIMTHUYECKOW Juccoumranuu. Kuciorsl,
OCHOBAHUS U COJIU KaK AJIEKTPOJIUTHI

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

IpakTnyeckue 3ansaTus Nel
[IpuroroBneHue pacTBopa 3a/laHHON KOHLIEHTPAIUU

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

CamocrosiTe/ibHas padoTa 00y4YaroIIUXCs
Pemienrie 3a7auy Ha HAxXOXKJICHHE MAacCOBOM JOJIM M MOJSPHOM
KOHIICHTPAIIUU PACTBOPOB.

Tema 1.5. Knaccupukanus
HEOPraHU4eCcKHX
COCIUHEHHI U UX CBOMCTBA

Coaep:xxanue yueOHOro MaTepHaJia

1.5.1 Kuciaorbl U ux cBoiicTBa. KucCIoThl Kak 3J€KTPOJUTHI, HX
KJaccu(uKanus Mo pa3IMYHBIM MpH3HaKaM. XUMHUYECKHE CBOMCTBA
KUCJIOT B CBET€ TEOPUM BJIEKTPOIUTUYECKON JIHUCCOIMALNU.
OCOOeHHOCTH B3aWMOJICHCTBUS KOHIIEHTPUPOBAHHONH CEpHON M
a30THOW KuCIOT ¢ MertauiaMu. OCHOBHBIE CIOCOOBI MOJIY4YEHHS
KHCJIOTBI.

J1,J12, JI4, M1,
M2,M3,M4,112,114,11
5, 116, 117

1.5.2 OcHoBanus u uX cBoiicTBa. OCHOBAaHUS KaK DJIEKTPOJIUTHL, UX
KJIacCU(UKalLUs 10 pa3IvuHbIM IpHU3HaKaM. XHMHUYECKHE CBOMCTBA
OCHOBAaHUN B CBE€TE€ TEOPUMU DIIEKTPOJUTHYECKON JHUCCOLMALNH.
Paznoxxenue HepacTBOPUMBIX B BoJie OCHOBaHUU. (CHOBHBIE
croco0bl NOJTYYEHUs] OCHOBAHUH.

JI1,J12, JI4, M1,
M2, M3 M4,112,114,11
5, 116, 117

1.5.3 Coun n ux cBoiicrBa. Conu Kak 35ekTponuTsl. Cosu cpeaHue,
KHCIIbIE U OCHOBHBIE. XMMHMUYECKN CBOMCTBA COJIEH B CBETE TECOPUU
AJeKTpoIUTUYECKO auccoranui. CrocoObl TMOTydeHHUs COJieH.
I'upposns conen

J1,J12, JI4, M1,
M2,M3,M4,112,114,11
5, 116, 117

1.5.4.0kcuapl M HX  CBOMCTBA. Coneobpazyroue u
HecoseoOpasytome okcuabl. OCHOBHBIE, aM(OTEPHBIE U KHUCIOTHBIE
OKCHIBI. 3aBUCUMOCTH XapakTe€pa OKCHJa OT CTCIICHU OKHCJIICHUSA

JI1,J12, JI4, M1,
M2,M3,M4,112,114,11
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oOpasyroliero ero Metamia. XHMHUYECKME CBOMCTBa OKCHJIOB.
IlonyyeHnue OKCHI0B.

JlabopaTropHble ONBITHI

HcnbiTanue  pacTBOpPOB — KUCJIOT — MHAUKaropamu. Mcnbeitanue
pPacTBOPOB IIET0YEH HHIUKATOPAMHU.

BzauMmogeiicTBue METaIOB ¢ KHUCIOTaMH. B3auMo1eicTBHE KHUCIIOT C
OKCHIaMH MeTajaaoB. BzammojeiicTBHE KHCIOT C OCHOBAaHHSIMH.
BzauMmoeiicTBHe KUCIOT C COJISIMH.

B3aumoneiicTBue menoueit ¢ conamu. PasnoxkeHrne HEpacTBOPUMBIX
OCHOBAHHI.

B3aumopeiictBue coneil ¢ metaiiaMu. B3zaumopeiictBue coneit Apyr

C IPYTOM.

5, 116, 117

IpakTuyeckoe 3anaTue Ne 2 Peakiuu nonHoro ooMeHa. ['maponm3
COJICH.

J1,J12, JI4, M1,
M2,M3,M4,112,114,11
5, 116, 117

CamocrosiTe/ibHasi padoTa 00y4YarOIIUXCS CocraBnenue
cxembl «['eHeTHyecKkasi CBSI3b OCHOBHBIX KIJIACCOB HEOPTraHHMYECKHX
coemMHEeHUI» (opopMieHHEe B BHUIE CXEMBbI) CocraBnenue
ypaBHEHUH peakIfii HFOHHOro 0OMEeHa, peakIMii THAPOIu3a CoJeil.

Tema 1.6. XumMuueckue
peakuuu

Conep:xanue yueOHOTro MaTepHaJia

1.6.1 Knaccupukauusa  XuMUYecKMX peakuuid. Peakuun
COEJMHEHUs, pa3jIoKeHus, 3aMmelleHus, obOmeHa. Karanutuyeckue
peakuuu. OOpaTumble M HeoOpaTuMble peakiuu. ['OMOreHHble U
TETEPOre€HHBbIE PEAKIUU. OK30TEPMUYECKHME M OHIAOTEPMHUECKUE
peakuuu. Tennoson ekt XUMHYECKHUX peakuuii.
TepMoXUMHUUYECKHE YPAaBHEHUS

J1,J12, JI4, M1,
M2,M3,M4,112,114,11
5, 116, 117

1.6.2 OxuCIUTEJIBbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CreneHb
okucieHud. OKuCIMTENb, M BOCCTaHOBJIEHME. BoccraHoButens u
OKHCJIEHHE. MeToa JJIeKTpOHHOro ©OajaHca JUIsl COCTaBJICHUS
YpaBHEHUM OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaxkuui.
DJIEKTPOJIH3.

J1,J12, JI4, M1,
M2,M3,M4,112,114,11
5, 116, 117

1.6.3. Ckopoctb xumu4yeckux peakunui. IloHarue o ckopoctu
XUMHYECKHX pPeaknnii. 3aBUCHMOCTh CKOPOCTH XUMUYECKHUX PEaKITHii

JI1,J12, JI4, M1,
M2, M3,M4,112,114,11
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OT Pa3MUYHBIX (HAaKTOPOB: MPHUPOJBI PEATHPYIONIUX BEIIECTB, UX 5, 116, 117
KOHIICHTpAIlMK, TEMIIEpaTypbl, MOBEPXHOCTU COMPUKOCHOBEHUS U

WCII0JIb30BaHUs KaTaIU3aTOPOB.

OOpaTuMocTh XUMHYeCKHX peakuuii. OOpaTumble 1 HeoOOpaTUMBbIE

peakiuu. XMMUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIEHUS

IIpakTnueckoe 3ansaTne Ne 3 JI1,J12, JI4, M1,
HccnenoBanue BIMSHUSA Pa3auvHbIX  (AKTOPOB HA  CKOPOCTh M2, M3,M4,112,114,11
XAMHUYECKOW PEaKIUU. 5, 116, 117
CamocrosiTesibHas padoTa 00yYarOIuXcst JI1,J12, JI4, M1,
Odopmnenune ortyera. CocraBiieHHE YpPaBHEHUH OKHCIUTEIHHO- M2,M3,M4,112,114,11
BOCCTAHOBUTEJIbHBIX PEAKIUH 110 AJITOPUTMY. 5, 116, 117

Tema 1.7. MeTajjibl "
HeMeTaJIbI

Coaep:xanue yueOHOTro MaTepuaJia

1.7.1 Meraniabl. OcoOEHHOCTH CTPOEHHS aTOMOB U KpPUCTAJLJIOB.
®usnyeckue cpoiictBa MetawioB. Kiaccudukamuss meTayuioB 10
pa3IuYHBIM  NpU3HAKaM. XUMHUYECKHME CBOMCTBA  METAJUIOB.
DNEKTPOXUMHUECKUH sl HApsHKeHUH MeTaioB. MeramiorepMus.
OO6mue crnocoObl moayueHus: MeramioB. [loHsTHe 0 MeTamtypruu.
[InpomeTtaimyprusi, THAPOMETALIYPrUS MW DIIEKTPOMETAIUTYPIHSL.
CraBbl UEpHBIE U IIBETHBIE.

J1, J12, JI4,J15, M1,
M2,M3,M4,112,113,11
4,115, 116, 117

1.7.2 Hemeraaiabl. OcoOeHHOCTH cTpoeHHst aTroMoB. Hemetasnibl —
IPOCThIE BEILIECTBA. 3aBUCHMOCTb CBOWCTB TaJIOT€HOB OT HX
nosoxkeHuss B Ilepuognueckont cucreme. OKUCIUTENBHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBAa HEMETANIOB B 3aBUCHUMOCTU OT HX
II0JIO’KEHHUS B Py DIEKTPOOTPULIATENBHOCTH

J1, J12, JI4,J15, M1,
M2,M3,M4,112,113,11
4,115, 116, 117

IIpakTuyeckoe 3ansaTue Ned
Pemienune skcnepuMeHTAIBHBIX 3a4a4.

J1, J12, JI4,J15, M1,
M2,M3,M4,112,113,11
4,115, 116, 117

CamocTtosiTeibHasA padoTa 00y4yaommxcst

[TonroroBka pedepaToB WK NPe3eHTALNN HA TEMY:

«Metamnpl.  ®@u3nueckue, XHUMHUYECKHE CBOMCTBA U HX
WCTIOJIb30BAHKE B MTPAKTUUECKON JIEATEIIbHOCTH»

« Hemeramner. ®usnueckne, XUMHYCCKHE CBOHMCTBA M HX
WCTIOJIb30BAHKE B MTPAKTUUYECKON JIEATEIIbHOCTH
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« Kopposzus metannony

Paznen 2 Opranuyeckas 60
XUMHUA
Tema 2.1.0cHOBHBIE Coaep:xanue yueOHOT0 MaTepHaJia
OPraHMYecKoil XMMHUH U 2.1.1 Ipeamer OpPraHn4ecKoi XUMMH. [Ipuponansie, 1 JI1,J12, JI3, JI4, M1,
TEOPHUs CTPOCHHUS UCKYCCTBCHHBIE W  CHHTETUYECKHE OpPraHUYECKHE  BEILECTBA. M2, 111, 113, 114,115,
OPraHMYecKUX COeJUHEHUH CpaBHEHHME OPraHUYECKUX BEIIECTB C HEOPTAHUYECKUMHU. 116, 117
BanenTtHoCcTh. XMMHUYECKOE CTPOCHHE KaK MOPSAOK COCAUHECHUS
ATOMOB B MOJIEKYJIbI 10 BAJICHTHOCTHU
2.1.2 Teopusi cTpoeHHsI OpPraHM4YecKuXx coeauHeHud A.M. 1 JI1,J12, JI3, JI4, M1,
Byraeposa. OcHOBHBIE [T0JIOKEHUSI TEOPUU XUMUYECKOT'O CTPOEHUS. M2, 111, 113, 114,115,
H3omepust 1 n3oMepbl. XuMudeckue (GOpMyIbl U MOJEIN MOJIEKYI B 116, 117
OPraHN4eCKO XUMHUHU
2.1.3 Kaaccudpukanusi peakumid B OPraHu4eckol XHMUM. 1 JI1,J12, JI3, JI4, M1,
Peakuuu  mpucoeguHeHus  (TMIpPUPOBAHUS, TaJOT€HUPOBAHMUS, M2, 111, 113, 114,115,
THAPOTAIIOTCHUPOBAHMS, TUApaTtanuu). Peaknuu — OTIIEIICHUs 116, 117
(meruapupoBaHusi,  JAECTUAPOTaJIOr€HUPOBAHUS,  JIETHApATaLUH).
Peakuuu 3amenienus. Peakiuu nsoMepusanuu
2.1.4 Knaccupukanusi oprannyeckux BemlecTB. Knaccudukarus 1 JI1,J12, J13, JI4, M1,
BEIIECTB IO CTPOCHUIO YIVIEPOJHOIO CKEJIeTa W HaJU4YUIo M2, 111, 113, I14,115,
¢yHKIMOHaNBHBIX Tpynn. [omomorm wu  romozorus. Hauana 116, 117
HoMeHKJIatypsl IUPAC
CamocrosiTeibHast padoTa 00yuyaommxcst 3
[TpopaboTka KOHCIEKTa, M3y4YE€HHE OCHOBHBIX IOJIO)KEHUI TEOpUH
OPTraHUYECKUX COCTUHEHUHN
CpaBHeHHE THUIIOB YpPaBHEHHM  peakuUid B HEOPraHMYECKOW U
OPraHNYEeCKON XUMHH.
BoryunTs opMyIbl U Ha3BaHUs PEACITBHBIX YIIIEBOJOPOIOB.
Tema 2.2 YriieBoaopoabl U Conep:xanue yueOHOTo MaTepuaJia
UX NPUPOAHBIE HCTOYHUKH 2.2.1 Aukanbl. AJKaHbl: TOMOJIOTMYECKHH DS, HU30MEpUS U 2 JI1,J12, JI3, JI4, M1,

HOMEHKJIaTypa ajkaHOB. XHMMHMUYECKHE CBOWCTBa allkaHOB (MeTaHa,
3TaHa): TOpEHHUE, 3aMelleHUe, pa3JoKEHHe, JIerHIPUpOBAHUE.
IIpuMeHeHne alKaHOB Ha OCHOBE CBOMCTB.

M2, M3,112,113,114,11
S5, 116, 117
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2.2.2 AJkeHbl. DTUJICH, €r0 MONYy4YeHUE (IETHAPUPOBAHUEM AdTaHa,
JIETIOJIMMEpHU3aLnei MOJIMATUIICHA). l'omosornueckuin  psn,
U30MepHUsi, HOMEHKJIaTypa alKeHOB. XUMHUYECKHE CBOICTBA ATHIICHA!
ropeHue, Ka4yeCTBeHHbIE peakiuu (oOeclBeYnBaHUE OPOMHOUM BOIBI
U pacTBOpa MEpMaHraHaTa Kalus), TUApaTanus, MOJIMMEpU3alus.
[IpumeneHue 3TuIeHa Ha OCHOBE CBOMCTB.

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

2.2.3. luennl U Kayuyku. [lonsitue o queHax Kak yrieBoJ0poax C
JIBYMsi JIBOMHBIMU CBsi3siIMU. CONpsiKEHHBbIE JMEHBl. XHUMHUYECKHE
cBoiicTBa OyramueHa-1,3 u u3ompeHa: obOeclBeyMBaHUE OpPOMHOMN
BOJIbI U MOJMMEpHU3alus B Kayuyyku. HaTypanbHble U CUHTETUYECKUE
Kaydyku. Pe3uHa.

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

2.2.3. AjaxkuHbl. Anerwied. XUMHYECKHE CBOWCTBAa alleTHJIEHA:
ropeHue, oOecCIBEeYMBAaHUEC OpPOMHOW  BOJIbI, TMPHUCOCTUHEHUE
XJIOpOBOIOposia U ruaparanus. [I[puMeHeHne anerusieHa Ha OCHOBE
CBOMCTB. MeXKI1acCOBasi U30MEPHUs C aJTKaIMCHAMH.

J1,J12, J13, J14, M1,
M2,M3,112,113,114,11
5, 116, 117

2.2.4 Apennbl. ben3on. Xumuueckue cBONCTBa O€H30Ja: TOpEHHUE,

J1,J12, JI3, JI4, M1,

peakIuy 3aMelIeHus (TaIoreHUpOBaHKue, HUTpoBaHue). [IpumeHeHne M2,M3,112,113,114,11
OEH30J1a HA OCHOBE CBOMCTB. 5, 116, 117
2.2.5 IlpupoaHble MCTOYHMKH YIJIeBOAOPoAoOB. [Ipupoansiii ras: JI1, J12, JI3, JI4, M1,
COCTaB, IPUMEHEHHE B KAUECTBE TOIJIMBA. M2 M3,112,113,114,11
Hedts. CocraB u mnepepabotka Hedrtn. Ileperonka HedTH. 5, 116, 117

Hedrenponykrsl.

JlabopaTopHble ONbITHI.
O3HakoMJIEHHE C KOJUIEKIMeH o0pa3loB He(pTH H MPOAYKTOB €&
nepepadoTKy.

IIpakTyeckoe 3ansaTue Ne 5
[Tonyyenue meTana u 3THIIeHA. M3yueHue ux CBOMCTB.

JI1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

CamocTtosiTeibHast padoTa 00yuyaommxcst

M3roroBneHne Mojiesiell MOJIEKYIT alKaHOB.

[ToaroToBka cooOieHn HA TEMY:

«XUMUS YTIIEBOJOPOJHOTO CBIPbs U MOs OyayIas mpodeccus»
«HedT1p npoaykThl NEpepabOTKI»
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Tema 2.3.
Kucaopoacoaep:kammue
opraHuyeckue coeJIHHeHUs

Conep:kanue y4eOHOT0 MaTepuaJia

2.3.1 Cnuptel. [lomydenue sTaHoNa OpOXKEHHEM TIIOKO3Bl U
ruapaTaiuei ATHUJICHA. I'unpokcunbHas rpymmna Kak
q)YHKI_II/IOHaHBHaSI. ITonsaTue o MNpEaACIbHBIX OJHOATOMHBIX CIIMpPTax.
XUMHYECKHE CBOWCTBAa JTaHOJNA: B3aUMOJICHCTBUE C HATPHEM,
00pa3oBaHUe MPOCTHIX U CIOXKHBIX 3(PHPOB, OKUCICHUE B AJIbJCTHUL.
[IpumeHeHrne »5TaHONIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro
MOCJECTBHS U PEAYIPEKICHHUE.

[muuepuH  Kak  OpeACTaBUTENlb ~ MHOTOATOMHBIX  CIUPTOB.
KauecTBennas pCakuud Ha MHOIOarOMHBLIC CIIUPTHI. HpI/IMeHGHI/Ie
[JIMLIEpUHA.

OenHon. Dusnyeckue W XUMHYECKHE CBOWcTBa (heHoma. B3ammuoe
BIUSHUE AaToOMOB B MoJieKkyne (eHoma: B3auMOJAEHCTBUE C
TUIPOKCUIOM HAaTPUs U @30THOM KUCIOTON

J1,J12, J13, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

2.3.2 Aabaeruabl. [Tonstue 06 anpaerugax. AnbJeruanas rpymnma
Kak (yHKIHOHaIbHAss. DOopMaNbIECTHI U €r0 CBOWCTBA: OKUCIICHUE B
COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMI
ciupT. llomyueHue anbaerujoB OKHCICHHEM COOTBETCTBYIOIINX
criuptoB. [IpuMenenue ¢popmanbaernia Ha OCHOBE €r0 CBONCTB

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

2.3.3 KapGonoBbie kucaoTbl. [loHSATHE 0 KapOOHOBBIX KHCIIOTaX.
KapOoxcunpHast rpymma kak (yHKIMOHalbHas. [ omonorndeckuii
PAI TpelenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHcHOT. [lomydenue
KapOOHOBBIX  KHCJIOT OKHCJIEHHEM  albJIeTHJoB. XHUMHUYECKHE
CBOMCTBAa YKCYCHOHM KHCIIOTBI: OOIME CBOWCTBA C MHUHEPATbHBIMHU
KACIOTaMU M peakuus sTepudukanuu. IlpumeHeHne yKCycHOM
KHUCJIOTBI HAa OCHOBE CBOICTB. BpIcmMe »UpHbIE KHUCIOTHI Ha
IpUMepE NAIBMUTUHOBON U CTEAPUHOBON KHUCIIOTBI

J1,J12, J13, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

2.3.4 Caoxuble 3¢upbl H kupbl. [lonydyeHne cioXHBIX 3PUPOB
peakuueit osrepudukanuu. CroxHele 3QuUpsl B NOpUpoAe, UX
3HaueHue. [IpumeHeHne cinoxHbIX 3(pUPOB HA OCHOBE CBOMCTB.
XKups! kak cioxsbie 3¢upsl. Knaccudpukamus sxupoB. XuMuueckue
CBOMCTBA JKHMPOB: THJAPOJIHM3 U THUAPUPOBAHUE KHUJIKUX KHUPOB.
IIpuMeHeHne )KUPOB Ha OCHOBE CBOMCTB. Mbu1a

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117
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2.3.5 ¥YraeBoabl. YTIIEBOIbI, UX KiacCU(UKAIUA: MOHOCAXapPH]IbI
(rmroko3a, QpykTo3a), AuMcaxapuibl (caxapo3a) W TMOJIHCAXAPHIIBI
(Kpaxmal ¥ 1EJUTI003a).

['mroK03a — BEIIECTBO C IBOMCTBEHHON (DyHKIMEH — aJIbJIeTUAOCTIHPT.
XUMUYECKHE CBONCTBA TIJIIOKO3bI: OKHUCJIIEHHE B TIFOKOHOBYIO
KHCIIOTY, BOCCTAaHOBJICHHE B COpPOHUT, CHOUPTOBOEC OpOKECHHUE.
[IprMeHeHue TIII0KO3bl HA OCHOBE CBOMCTB.

3HaueHue YIIICBOJOB B )KMBOW MPHUPOJIC U )KU3HU YeioBeka. [lonsTue
0 peakuMsX TMOJUKOHJCHCAlMM M TUApOIM3a Ha MpUMepe
B3aMMOITPEBPANICHII: TITIFOK03a —> TIOJIUCaXapuJl

JlaGopaTopHble ONBITHI
Jloka3zaTesbcTBa HENPEIENbHOI0 XapaKTepa XKUAKOro Kupa

J1,J12, JI3, JI4, M1,
M2,M3,112,113,114,11
5, 116, 117

IIpakTHyeckoe 3anaTHE N2 6

J1,J12, JI3, JI4, M1,

N3yueHne CBOMCTB KUCIOPOACOAEPKALUX COCTUHEHHMN. M2,M3,112,113,114,11
5, 116, 117
IIpakTuyeckoe 3ansitue Ne7 JI1,J12, JI3, JI4, M1,
BsanmoeiicTBie TIIOKO3bI U caxapo3sl ¢ ruapokcuaoM meau(ll). M2,M3,112,113,114,11
KauecTBeHHas peakuus Ha Kpaxmall. 5, 116, 117

CamocrosiTeibHas padoTa 00y4yaommxcst

CocraBneHue OmnopHoro koHcmekra» IlonydeHue M HpUMEHEHHE
KapOOHOBBIX KHCIIOT»

[TonroroBka pedepaToB WK NPE3EHTALNN HA TEMY:
«DTaHo:BeNnuyaiiee 6J1aro WM CTpaIHoe 3710%»

«AJIKOTOJI3HU U €ro MPO(PIIaAKTHKAY

«MHOroaToMHble CHOUPTBI U MOsl Oynymas mnpodeccuoHanbHas
JESTEIIbHOCTh

« Mbu1oBapeHue»

CuHTeTHYeCKHe MOIOLINE CPEACTBA: TOCTOMHCTBA U HEJJOCTATKI»
«3Ha4YeHHE YIIIEBOJIOB B SU3HU YEIOBEKA

Tema 2.4. Azorcoaep:kanue
OpraHu4yecKHne COeINHEeHHsI.
IHonumepsl.

Conep:kaHue y4eGHOr0 MaTepuasa

2.4.1 Amunsl. Ilonstue o6 amuHax. AnudaTuyeckue aMHHBI, UX
KJacCUpUKallMsg W HOMEHKJIaTypa. AHWINH, Kak OpraHH4ecKoe
ocHoBaHue. IlonydyeHue aHwiamHa U3 HUTpoOeH3ona. [lpumeHeHue

JI1,J12, JI3, JI4, M1,
M2,M3,111,112,113,
114,115, 117
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aHWJIMHA HA OCHOBE CBOMCTB.

2.4.2. AMMHOKHCJIOTBI. AMMHOKHUCIIOTHI Kak am(poTepHbIC
TU(GYHKIIMOHATIbHBIE OpPraHWYEeCKUE COCIMHEHHUA. XHUMHYECKUe
CBOMCTBAa aMUHOKHUCIIOT: B3aUMOJICHCTBHUE CO IIET0YaMU, KUCIOTaMHU
U JpyT ¢ Apyrom (peaxuusi nmolukoHaeHcanuu). [lentuanas cBsizb u
nosmnentuibl. [lpyuMeHeHne aMuHOKHUCIIOT HA OCHOBE CBOMCTB.

J1,J12, JI3, JI4, M1,
M2,M3,111,112,113,
114,115, 117

2.4.3.beaxu. IlepBuyHas, BTOpUYHAsA, TPETUYHAS CTPYKTYPHI

J1,J12, JI3, JI4, M1,

OenkoB. XWMHYECKHE CBOWCTBA OENKOB: TOPEHHE, JCHATypaIus, M2 M3 111,112,113,
TUAPOIIN3, IBETHBIE peakiuu. buonorndeckue GyHkunm 6eIKoB 114,115, 117

2.4.3 TloamMmepsl. benku u nmonucaxapuabl Kak OMOTOIUMEPHI. JI1, J12, JI3, JI4, M1,
[Inactmaccel. [lonydeHune moauMMepoB peakiuedl NoJIMMEpU3aluul 1 M2,M3 111,112,113,
IIOJINKOH/ACHCAIMM.  TepMOIUIACTHYHBIE W TEPMOPEAKTUBHBIE 114,115, 117

iactmaccesl. [lpeacraButenu miacrmacc.
Bonokna, ux knaccudpukauus. I[lonyuenue BonokoH. OTaenbHbIE
IPEJCTaBUTENIM XUMUYECKUX BOJIOKOH

IpakTnyeckoe 3ansitue Ne§
HccnenoBaHue cBONCTB OEJIKOB U MOJIMMEPOB.

J1,J12, JI3, JI4, M1,
M2,M3,111,112,113,
114,115, 117

CamocrtosiTeibHAsA padoTa 00y4YalomMXCs

[ToaroToBka mpe3eHTalMii Ha TeMy:

« [Nonumepsl. [Tnactmaccel B ObITY»

« 3HayeHHe OEJIKOB B KHU3HH YEIIOBEKa»

CocraBnenne TaOmuipl  «OCHOBHBIE  KJACChl ~ OPraHMYECKHUX
COCITMHEHUN»

JuddepeHnpoBaHHbIi 3a4eT

TemMaTnka HHIUBUAYAJbHBIX MPOEKTOB (€CJIU MPEIyCMOTPEHO)

«XuUMHua " 3KOJIOTHA», ((I/ICTOpI/ISI Pa3sBUTHUA XUMHHU KaK HAYKHU), «3HayeHne IMOJIMMEPOB B )KU3HU
YeNoBeKa U JIJIS Pa3BUTHSI JKEJIE3HOJOPOKHOTO TpaHCTopTay, «HanoTexHomoruu B Xumuny, «Poib
XUMHH U SKOJIOTHH TSI Pa3BUTHS KEIIE3HOOPOIKHOTO TPAHCIIOPTA», « SHAYCHHE ITEPHUOTUTICCKOTO
3akona JI.M1. MenzeneeBa B pa3BUTHH XUMHUU KaK HAyKN», « BKia yueHbIX XMMUKOB B 1TOOETy B
BOBY», «3nauenue metamioB B BOB». « buorpadus /I.11. MenaeneeBay, « XuMUYeCKHE BEIIECTBA U
3JI0pOBbE YeNoBeKay,» Ena uenoBeka riazamMu XuMuka», «Heo0XoIuMocTh XUMHUYECKOT0 00pa3oBaHus
¥ SKOJIOTHYECKOTO CO3HAHUSY.
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CamocrosiTesibHAsi pa0oTa 00y4aOUIMXCHA HAJ HHAMBUAYAIbHBIMH NPOEKTaAMu (eciiu 2 2
MIPEyCMOTPEHBI) U3yUeHUE JINTEPATYPHI, IOCTAHOBKA MPOOIEeMBbI, 000CHOBAHHUE €€ aKTYaIbHOCTH,
dbopMynupoOBKa 1I€TTH, BBIIBUKEHHE TUIIOTE3bl, COCTABJICHUE TUIaHa ASMCTBUIA MO MPOBEPKE TUIOTE3bI,,
aHanu3 uHpopMalum, co3panue npoaykra. OpopmieHne TekcTa NpPoeKTa, Mpe3eHTalNH.

Bcero 128

JlJ1s XapaKTepUCTUKU YPOBHSI OCBOEHMSI yU€OHOT0 MaTepHralia UCIIOIb3YIOTCS ClIeAyoIre 0003HAaUeHHUS:

1. — o3HakomMUTENbHBIN (Y3HABAHUE pPaHEE U3YYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIN (BBIOTHEHHUE JEATEIBHOCTH 10 00pa3Ily, HHCTPYKIIUHU WITU TI0J] PyKOBOJICTBOM);

3. — IPOAYKTUBHBIN (TNIAHUPOBAHNE M CAMOCTOATEIHLHOE BHITIOJTHEHHE JEATEIBHOCTH, PEIICHUE MPOOIEMHBIX 3a/1a4).
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILIUHBI

3.1. MarepuajibHO-TEXHHYECKOE 00ecIeYeHue

Peanuzanus paboueii mporpaMMbl y4eOHON JUCIUIUIMHBI TPEOyeT HAIMYUS

kabuHeTa (J1abopaTOpun ) XUMHUH.

O6opynoBaHue KabuHeTa(J1a00paTopun):

- YYCHHMYECKHE MapThl CO CKaMeHKaMH, CTOJIbI, CTOJI IEMOHCTPAIlMOHHBIN,
CTynbsl, IIKa(bl, BBITSDKHOM IIKad, JOCKa MapKepHas, Moiika, mkag
METAJUIMYECKUH.

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

- y4eOHO-HArsAHBIC TTOCOOMS: CTEHIBI 10 XUMHH, KOJUICKIIUH, TUTaKaThI,
CXEMBI, HaTypaJdbHbIC OOBEKTHI, MOJETH, NMPUOOPHI W HAOOPHI ISl MTOCTAHOBKH
JIEMOHCTPAIIMOHHOTO M YYEHUYECKOTO SKCIEPUMEHTa; MHOTO(PYHKIIMOHAIbHBIN
KOMILJIEKC TpernojaBaTesisi; NeYaTHble U SKPaHHO-3BYKOBBIE CpEACTBA OOYyUYCHUS;
MEPEeYHH OCHOBHOM U JIOMOJHUTEIBHOW Y4eOHOW IJUTEepaTyphbl, HHTEPHET-
pecypcoB,  BCIIOMOTaTelbHOE OOOPYIOBAaHME M HMHCTPYKIIUU; OWOIMOTCUHBIN
dhoH.

- rabopaTopHOe 000pyAOBaHUE: JIabopaTOpHas MOCYAa, PEAKTHUBHI.

-UHCTPYKTUBHO-HOPMATHUBHAs  JOKyMEHTalus: rOCyJapCTBEHHBIE
TpeOOBaHMS K COACPXKAHUIO M YPOBHIO IOATOTOBKHA BBITYCKHHKOB IIO
CIIEHUAJIBHOCTH; WHCTPYKLIIMM IO OXpaHe TpyZa, MPOTUBOIOKAPHOU

0e30MacHOCTH;, TIEPEUYCHb MAaTEPHAITBHO-TEXHUYECKOTO U y4eOHO-METOIUICCKOTO
OCHAIIIEHUS KaOMHETA.

I[Ipy mpoBeneHWM NPAKTUYECKUX  3aHATUH C  HUCIOJb30BAHUEM
KOMITBIOTEPHOW TEXHUKH 3aHSATHUS MPOBOJATCS B KaOwHETe WH()OPMAIIMOHHBIX
TEXHOJIOTUH.

3.2. UndopMmanmoHHoe obecnevyeHue o0yueHmst

[lepeyerr peKOMeHIyeMOW y4eOHOW JHuTeparypbl, HHGOPMAIMOHHBIX
pecypcoB cetu HTEpHET.

OcHoBHast yueOHas IuTeparypa:
1.I'abpuensn O.C. Xumusa s npodeccuii U crnenuanTbHOCTEH TEXHUYECKOIrO

npodunst: Yuebnux/ O.C. TI'abpuensn, U.I. OctpoymoB. -8-¢ uzn., crep. — M.:
N3 parenbckuil ueHTp «Akanemus», 2019

2.KmoeB, M. B. Opranuyeckas XuMmus: y4deOHOE TMOCOOME Jii CpPEIHETO
npodeccuonansHoro oopazosanusi / M. B. Kitoes, M. I'. AGnynnaes. — Mockaa :
N3natensctBo FOpaiit, 2022. — 231 ¢. — (IIpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-534-15288-3. — Tekct : omektponHbii // OOpa3zoBarenbHas
wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/497026
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https://urait.ru/bcode/497026

3.Kamunckuii, B. A. Oprannueckas xumus B 2 4. Yacts 1: y4eOHUK ams

cpeadero mnpodeccruoHanbHOro obpaszoanus / B. A. Kamunckuii. — 2-e¢ wu3f.,
ucrnp. u  jgon. — MockBa: HMszmarensctBo HOpaiit, 2020.— 287 c.—
(ITpodeccuonansuoe o6OpazoBanue). — ISBN 978-5-534-02909-3. — Tekcer
MeKTpoHHbI //  OOpa3oBatenbHass 1uiargopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/453151

4 Kamunckuii, B. A. Oprannueckas xumusi B 2 4. Yacth 2! y4eOHMK s

cpenHero mnpodeccuoHabHOTO oOpazoBanusi / B. A. KamuHckuil. — 2-¢ wu3nm.,
ucnp. u jgom.— MockBa: MWsparensctBo IOpaiit, 2020. — 314c.—
(ITpodeccuonanproe obpazoBanme). — ISBN 978-5-534-02912-3. — Teker
NMeKTpoHHbIN //  OOpa3zoBatenbHas 1iargopma FOpait [caiit]. — URL:

https://urait.ru/bcode/453152

JlononHuTENbHAS YueOHas IuTepaTypa:

1.Kozen, E. I'. TlpakTukym 1O OpraHUYECKON XUMHUHU : YYEOHO-METOIUYECKOE
nocobue / E. I'. Kozen, JI. H. bapadanmukoa. — Tiomenb : 'AY Cesepnoro
3aypanbs, 2020 — Yacte 1 : IlpakTukym no opranumyeckort xumuun — 2020. —
168 ¢. — Texkcr : anekTpoHHBIH // JIaHb : 3JIeKTPOHHO-OMOJIMOTEYHAs CUCTeMa. —
URL: https://e.lanbook.com/book/157120  — Pexum gocryma: AJisi aBTOPH3.
ITOJIb30BATEIIEH.

2. Tynukun E.W. B 2-x 4. Yacte 2. Oprannveckas xumusa: Yuebnuk ans CIIO. —

M.: FOpaiit, 2017  https://biblio-online.ru/viewer/EE60BESB-E7C3-40EA-8A27-
D8473F74BED3

3.Hukutuna H.I'., I'pe6enpkoBa B.M. OO61mias u Heopranumveckas xumus. B 2-x 4.

Yacts 1. TeopeTtnueckue ocHOBbI: YueOHUK U npakTukyM juist CI10. — M.: FOpaiir,
2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030

4. Xumust snemMeHToB: YueOHUK M mpaktukyM s CITIO. — M.: FOpaiit, 2017
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F

5.HorokmanoBa, A.JI. Opranudeckas xumus. TecTwl : ydueOHOe mocoOue s
cpeadero npodeccuonanpHoro odpaszoanus / A. JI. HoBokimanoBa. — Mockaa :
M3narensctBo IOpaiit, 2021. — 41 ¢. — (IIpodeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-14158-0. — Tekct : onekrponHbii // OOpa3zoBarenbHas
tardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/467947

NuTepHeT-pecypcesr:
1. www.globalteka.ru (I'moGantexa. I'moGanpHast OWONMMOTEKAa HAYYHBIX

PECYPCOB).
2.www.window.edu.ru (ExmHOE OKHO JOCTYyIa K 00pa30BaTEIIbHBIM pecypcam).
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https://urait.ru/bcode/453151
https://urait.ru/bcode/453152
https://e.lanbook.com/book/157120
https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio-online.ru/viewer/EE60BE5B-E7C3-40EA-8A27-D8473F74BED3
https://biblio-online.ru/viewer/EE60BE5B-E7C3-40EA-8A27-D8473F74BED3
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F
https://urait.ru/bcode/467947
http://www.globalteka.ru/
http://www.window.edu.ru/

3.www.st-books.ru (JIyumas yaeOHast mutepatypa).
4.www.school.edu.ru  (Poccuiickuii o0pa3oBaTeNbHBIN MMOpTan. JOCTYIHOCTD,
Ka4ecTBO, 3P (HEKTUBHOCTH).

3.3. Bpinoanenue TtpedoBanuii ®I'OC B 4YacTMm HCHOJIb30BAHUS
AKTHBHBIX U MHTEPAKTHUBHBIX (DOPM 00y4eHUsI

B menax peanuzainuy KOMIETEHTHOCTHOTO MOJX0Ja pabodas mporpamma
MpeaycMaTpPUBAET KCIOJIb30BaHHE B 00pa30BATEIBLHOM IMPOIECCE AKTUBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEIACHUS 3aHATHI B 1EIIX (OPMUPOBAHUS U PA3BUTHS
00X 1 MPOPECCUOHATBHBIX KOMIICTCHITHI:

Tema 1.1 OcHOBHbIE MOHATUS XHMHHM M 3aKOHbl XHUMHH B (opme
COYMHECHMUSL.

Tema 1.3 Ctpoenue BeliecTBa B (popMe MUHU-TTPOCKTOB

Tewma: 1.4 PactBopsl B (hopme JIEKIUU C 3alJIaHUPOBAHHBIMU OIIMOKaMHU.

Tema 1.5 Knaccuduxainus HeopraHMYECKUX COCIMHEHHN B (opMe ypoka
COPEBHOBAHUS.

Tema 1.6. OKUCIUTENHEHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B (PopMe 3a0YHOM
9KCKypcun Ha mpeanpuarue. CKOpocTh XHUMHYECKUX peakuuil. OOpaTUMOCTh
XUMHUYECKUX peaKinii B GopMe pEIIeHHs CUTYallMOHHBIX 3a/1a4

Tewma 1.7 Metamnel. Hemeranisl B popme ypoka copeBHOBaHUS

Tema 2.1 OcHOBHBIE NOHATHA OPraHUYECKONM XHMHH M TE€OPHUS CTPOCHHS
OpraHUYECKUX COCIMHEHUHN B (pOpMe ypoKa-TpEHHUHTA.

Tema 2.2 IlpupoaHbie UCTOYHUKHU YTJIEBOJAOPOJIOB B (opMe IeaoBOM
UTPBL.

Tema 2.3. Anpaerunbl. KapooHoBbie kucioThl. CinoxHbie 3¢upbl. Kupsl. B
dbopme ypoka-COpeBHOBAHUSI, TPYNIIOBOI pabOThI B TapaxX, ypoKa-MUHU ITPOECKT.

3.4. Ucnosb30BaHue CPeICTB BbHIYMCJIUTEIBHON TEXHHKH B Ipolecce
00y4eHuUs

PabGouast mporpamma mnpemycMaTpUBaeT WCIOJB30BAHUE TMEPCOHAIBHBIX
KOMITBIOTEPOB OOYYAIOIIUMHUCSA B XOJ€ MPOBEIACHUS CIEAYIONIUX MPAKTUYECKUX
3aHATUM:

[TpakTyeckoe 3ansitue No2

Peakiuu nonHoro oomena. ['uapoauns cosiei.

[Tpaktrueckoe 3anstue No3

UccnenoBanune BAWSHUS Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKUX
peakuumi

[Tpaktrueckoe 3anstue Nos

[Mosnydyenue merana v 3tuiieHa. MI3yueHue ux CBOMCTB

[Tpaktuueckoe 3ansatue No 6

H3ydeHne CBOWCTB KMCIOPOJICOIEPKALMX COCAUHEHUIN

IIpaktrueckoe 3ansatue No 7

B3auMonencTBre  TIFOKO3bI M Caxapo3bl € TUAPOKCHJIOM  MEIu
(II.KauecTBeHHas peakiys Ha KpaxMaJl.
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4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUS1
YYEBHOU JUCIIUIIJIMHbI

OneHka kadecTBa OCBOEHHUS Y4e€OHOM IUCHUIUIMHBI BKJIIOYACT TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH U POMEKYTOUHYIO aTTECTALIHIO.

Texkymuii KOHTPOJb YCHEBAEMOCTH OCBOCHHUS YYE€OHOM JUCIUIUIMHBI
OCYILECTBIISIETCA MPENOAABATENIEM B TNPOLIECCE NPOBEACHUS IMPAKTUYECKHUX
3aHATUN, TECTUPOBAHUS, a TAKXKE BHITIOJHEHHS 00YYarOIIUMUCS UHIUBUTYaTbHBIX
3aJJaHAd B COOTBETCTBUM C (OHJIOM OLIEHOYHBIX CpPEICTB IO Y4YEOHOU

TUCHUIUINHE.

Pe3yabTaThl 0OCBOEHUA
y4eOHOH TMCUMILINHBI

®opMBbI M METOABI KOHTPOJIS M OLIEeHKH
pe3yJabTaToB 00y4eHHsl

JINYHOCTHBIN pe3yabTar:

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

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

- OOBEKTMBHOE  OCO3HAaHHE  3HAYMMOCTHU
KOMIETEHIIM B 00JIaCTH XMUMHYECKOH HayKu
I YeloBeKa U OOIIEeCTBa,  yYMEHHUE
HCII0JIb30BaTh TEXHOJOTUYECKUE JOCTUKEHUS B
00J1aCTH XUMUH, JIJIS1 TIOBBIIIIEHUSI COOCTBEHHOTO
WHTEJJIEKTYaqTbHOTO PAa3BUTHS B BBIOpaHHOMN
MpoeCCHOHAIBHON JESATEIHHOCTH;

- yYMEHHE MpPOaHAIM3UPOBaTh TEXHOTECHHbIE
MOCJENCTBHUSL N1 OKPYXKaloIIeW  Cpeipl,
OBITOBOM M TMPOU3BOACTBEHHOW MEATEIHHOCTU
YEJIOBEKa;

- YMEHHME YNpaBlATh CBOEH IO3HABATEIbHOU
JeSATETLHOCTBIO, MPOBOJIUTH CaMOOIICHKY
YPOBHS ~ COOCTBEHHOTO  HMHTEIUIEKTYaJIbHOTO
pa3BUTHS;

- YMEHUE BBICTpPaWBaTh KOHCTPYKTHUBHBIE
B3aMMOOTHOIIIEHUST B KOMaHJIE IO pPEIICHUIO
001X 3a/1a4 B 00JIACTH XUMUU;

HaOJII0IeHHE;

OIICHKAa TeMaTUICCKUX pedepaTon

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

TECTUPOBAHUE;

OIICHKA BBITIOJIHCHHS CAMOCTOSTEILHOM pabOThI;
OLICHKA MPAaKTUYECKUX pabdoT;

3alllMTa TBOPYCCKUX U MIPOSKTHBIX padoT;

MeTanpeamMeTHbIi pe3yJibTar:

- OBJIaJICHUE YMEHUSMHU U HABBIKAMU Pa3JIUYHBIX
BHUJIOB II03HABaTEIbHOW JEATEIBHOCTH  JUIS
U3Y4YEHUS Pa3HBIX CTOPOH OKPYKAIOIIETO MUPA;
IIPUMEHEHNE OCHOBHBIX METOJOB IO3HAHUSA
(HaOmoJIeHNs, HAYYHOTO HKCIEPUMEHTA) s
WU3YYCHHs PA3IMYHBIX CTOPOH XUMHYECKHX
00BEKTOB M MPOIECCOB, C KOTOPHIMUA BO3HHUKAET
HE00X0IUMOCTh CTaJIKMBAThCS B

HaOJII0IeHNE;

OIICHKa TeMaTU4YeCKUX pedepaTon

orieHKa () PEKTUBHOCTU U KaueCTBA BBHITTOTHEHUS
yueOHBIX 3a7a4;

TECTUPOBAHUE;

OIICHKA BBITIOJIHEHUSI CAMOCTOSITENILHON pabOTHI;
OIICHKA MPaKTUYECKHUX paboT;

YCTHBIH OIIPOC;

3auer.
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Pe3ysabTarhl 0CBOCHUA
y4eOHOM TUCHMILINHBI

®opMBbI M METOABI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHsl

npodeccuoHabHOU cdepe;

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

- yMcHHE UCIIOJIb30BaTh pa3IMyHbIC
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;
MOHMMAaHUE POJH XUMHH B (OPMUPOBAHHUU
Kpyro3zopa © (YHKIHOHAIBHOW TIPaMOTHOCTU
YeJI0BEKa ISl PEIICHUS TPAKTUYECKUX 3a/1aY;

- BIIaJICHUE OCHOBOIIOJArar0IuMH
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 00pabaThIBaTh,

OOBICHSTH PE3YIbTATHI IPOBECACHHDBIX OIIBITOB U
JienaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTH
MNPUMCHATE MCTOABI IMO3HAHHWA IIpPpU PCIICHHUHU
NPaKTUYECKUX 3a/1a4;

- c(hOpMUPOBAHHOCTH
KOJINYECTBEHHbBIE
pacuetrsl 110
YpaBHEHUSM;

- BJIaJICHUC IIpaBUJIaMU TCXHUKHU 0€e30I1acHOCTH
IIPY UCTIOJIb30BAaHUM XMMUYECKHUX BEILECTB;

- ¢OpPMHUPOBAHHOCTh COOCTBEHHO! MO3ULIMU T10
OTHOLIEHUIO K XUMHMYECKOH HH(pOpMaIHH,
IIOJIy4a€MOU U3 PA3HBIX HCTOYHHUKOB.

YMEHMsSI  JlaBaTh
OLIGCHKM M  IPOU3BOJIUTH
XUMUYECKUM  (opMmynamM H

OLIEHKAa TeMaTHYeCKuX pedeparon

orieHKa 3(pPEKTUBHOCTH U Ka4€CTBA BHITIOTHEHUS
y4eOHBIX 33714,

TECTUPOBAHUE;

OLIEHKA BBIIIOJIHEHUS CAMOCTOSATENILHOW PaboThI;
OLICHKA MPAaKTUYECKUX paboT;

YCTHBIH OIpOC;

peleHue 3aaay;

3alUTa TBOPUYECKUX U MPOEKTHBIX paboT;
mQepeHITMPOBAHHBIN 3a4ET.
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