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PabGouass mporpamma yueOHOW  AMCUMIUIMHBI «XUMHS»  pa3zpaboTaHa
B cootBeTcTBUU ¢ TpeboBanusmu ®I'OC CIIO no cnemmansroctu 15.02.01 MonTaxk
U TEXHUYECKAs IKCIIyATANUS MPOMBIILJIEHHOT0 000pya0BaHus (110 OTPACIAM),
YTBEPKICHHOIO  NpuKa3oM MuHucTepcTBa  oOpa3oBaHMd UM Hayku PO
ot 18.04.2014 1., Ne 344, ®I'OC cpemnero obmero oOpa3oBaHus (TpHUKa3
Munobpuayku P® ot 17.05.2012 Neo 413, ¢ u3MEHEHMSIMU W JONOJHEHUSMU
or 29 utonst 2017 1t Ne 613) u mpumepHOW NPOrpaMMoi y4yeOHOM JTUCHUTIIMHBI
«XUMUS» LTSt podecCuOHaNbHBIX o0pa3oBaTeNbHbIX OpraHu3allNid,
pekoMeHIoBaHHbIX DenepanbHBIM TOCY/IaPCTBEHHBIM AaBTOHOMHBIM yUPEXKICHUEM
«DenepanbHbli MHCTUTYT pa3BUTHs oOpazoBaHus» (OI'AY «OUPO») B xauecTBe
OPUMEPHBIX  MPOrpamMMbl IS pealiu3allMi  OCHOBHOM  MpodecCHOHATbHOU
oOpazoBarenpbHoit nporpammbl CIIO Ha 6a3ze OCHOBHOro o0IIEero 00pa3oBaHMS
¢ mosrydeHreM cpeaHero obmiero oopaszoBanwms ([Ipotokon Ne 3 ot 21 urons 2015 T.
Peructpanuonnsiii Homep peuensuu 373 ot 23 wutons 2015 r. ®I'AY «DUPOy»),
(c nomoHEHUSIMHU U U3MeHeHusIMH oT 25.05.17 1.)

Pa3paborunk nporpammel: Paxmerynuna JI.A., npenonaBarens OTU (dunnan)
CI'TY umenu ['arapuna 10.A.
Penien3eHTsI:

Buyrtpennuit — KazapikoBa FO.A., npodeccop, npenonaatens ITU (dunuan)
CI'TY umenu 'arapuna 10.A.

Buemnnii — CeprtoBa T.B., mnpenonaBatenb BbICIIEH KBaTU(PUKAIMOHHOM
kateropuu ['AIIOY CO «9KIIT»



1. IACIIOPT PABOYEM MPOT'PAMMBI JJUCIUILJIAHBI
OV/.07 Xumust
1.1 Ob6sacTh NpUMeHEeHUs] NPOrPaAMMBbI

Pabouas nmporpamma SIBISI€TCSI YaCThbIO IPOrPaMMBbl MOATOTOBKH CIIELUATIMCTOB CPEIHETO
3BeHa (IIIICC3) mo cnenmansHoct CIIO 15.02.01 MoHTax M TeXHUYECKas SKCILTyaTalus
MIPOMBIIIUICHHOTO 000pYA0BaHMS (TI0 OTPACIISM).

Pabouas mporpamMMa MOXeT OBITh HCIHOJB30BaHA IPH IOJYYCHHH CPEAHEro OOIIero
o0Opa3oBaHus B Ipejesax OCBOCHUS 00pa3oBaTeNbHBIX IMPOrpaMM CpeAHEro MnpodeccrnoHalbHOTO
o0Opa3oBaHus [UIsl CIEUUANIBHOCTEH TeXHMYeCKOro mnpoduias Ha 0a3e OCHOBHOTO 0OIEro
o0OpazoBaHusl.

1.2. MecTto qucuuniunbl B ctpykrype HHIICC3:

Hucuumumna OYJ[.07 Xumus siBisercss oOmieoOpa3oBaTelbHbIM y4eOHBIM IPEIMETOM U
BXOJIMT B 00111€00pa30BaTENbHBIN IIHKII.

XuMus ornpenensercs Kak HayKa, H3y4alollyl0 XUMHUECKYI0 GOpMY JIBUKECHUSI MAaTEPUH, IO
KOTOpPOM MOHUMAKT Kaue€CTBEHHOE WM3MEHEHUE BELIECTB: XHMMHS HM3y4aeT CTPOCHHUE, CBOWMCTBA M
IIPEBPALLCHHS] BELLIECTB.

Aucuummnaa OY/.07 Xumust cBsi3aHa ¢ JPYrMMH €CTECTBCHHOHAYYHBIMH JUCLHUIIMHAMY
MEXIPEIMETHBIMHA ~CBSI3IMHU: MPEIIICCTBYIOUIMMH — C MaTeMaTHKOW, (u3ukol, Owonoruei,
re0JIOTHEN U IPYrUMU JUCHUIIIIMHAMU.

1.3. leau 1 3a1a4u AMCUUNJIMHBI:

Copepxanue nmporpamMmbl yueOHoi nucturmuinnabl OY J[.07 Xumus HanpaBieHo Ha
JOCTH>KEHHE CIICIYIONINX HeJIei:

- pa3BHMTHE [T03HABATEIbHBIX MHTEPECOB M MHTEIUIEKTYAIbHBIX CIOCOOHOCTEH B Ipolecce
CaMOCTOSITEJILHOTO  IIPUOOpPETEHUs] XMMUYECKUX 3HAHUM C HCIOJIb30BAHMEM  Pa3IMUHBIX
UCTOYHUKOB MH(POPMAIIH, B TOM YUCJIE KOMIIBIOTEPHBIX;

- 0CBOEHME 3HAaHWN 0 XMMUYECKOU COCTABIISIOIIEH €CTECTBEHHO - HAyYHOU KapTHUHBI MUDa,
BOXHEHIINX XUMUYECKUX MOHSITUSX, 3aKOHAX U TEOPHSIX;

- OBJIA/IEHH e YMEHUSMHU IPUMEHSATH TOJTY4YCHHBIC 3HAHUS I OOBSICHEHHS Pa3HOOOPa3HBIX
XUMUYECKUX SIBJICHHMM M CBOWCTB BEIIECTB, OLIEHKM POJM XHUMHHU B PA3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJIyUeHUU HOBBIX MaTE€PHUAJIOB;

3anauu U3y4eHHsl TUCHUIUINHBIL:

- (popmupoBaHHMe yMEHUS OLICHMBATh 3HAYMMOCTb XMMHYECKOTO 3HAHUS I KaKJIOTro
YEJIOBEKA; Pa3BUTHE XMMUYECKOM HAyKM M XMMM3aLMs HApOJHOIO XO3AHCTBA CIyXaT MHTEpecaMm
YyeJloBeKa M 00IeCTBa B 11€JI0OM, UMEIOT TYMAHUCTUYECKUIN XapaKTep U MPHU3BaHbl CIOCOOCTBOBATH
pEeLIeHHIO M00aIbHBIX POOJIEM YEI0BEUECTBa; EIOCTHOIO MPEICTABICHHS O MUPE U POJIM XUMHHU
B CO3JaHUU COBPEMEHHOW €CTeCTBEHHOHAYYHOH KapTHHBI MHpa; YMEHHUS OOBSICHITH OOBEKTHI U
IIPOLIECCHI OKPYKAKOLIEN NEHCTBUTEIBHOCTHU: IPUPOIHOM, COMAIBHON, KYJIbTYPHOU, TEXHUYECKOU
CpeJbl, — UCHOJb3YS IS 3TOr0 XUMHUYECKUE 3HAHUS;

- BOCIMTAHMe YOEKJECHHOCTH B IO3UTHUBHON POJIM XUMHH B )KU3HU COBPEMEHHOTO
00I1IeCTBA;

1.4.TpeGoBaHus K pe3yJibTaTaM OCBOCHHUS AUCHHUIINHBI

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOLIUICS JOIKEH 3HATh:

- BAKHEHNIIINE XMMUYECKHE TEOPUU U 3aKOHBI XHUMHUHU.

- Ba)XHEWIIME XMMHMUYECKHE IOHSTHS: BEIECTBO, XMMUYECKUI 2JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEIIbHBIE ATOMHAsI U MOJIEKYJISIPHAsI MAacChl, MOH, aJJIOTPOIIHSL, U30TOMBI, XMMUUYECKas CBSI3b,
AEKTPOOTPHULATENBHOCTD, BAJIECHTHOCTD, CTENIEHb OKHUCIEHHS, MOJb, MOJISIPHAs Macca, MOJIIPHBIN
00beM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYISIPHOTO U HEMOJIEKYJSPHOTO CTPOCHHS,
pacTBOpBI, D3JEKTPOJIUT W HEDIEKTPOJIMUT, DJIEKTPOJUTHYECKAs AMCCOLUALMS, OKUCIUTEIb U
BOCCTAHOBUTEINIb, OKHCJIEHHE U BOCCTAHOBJIEHUE, TEIJIOBOMH d((deKkT peakiuu, CKOPOCTh
XUMHUYECKON peaklny, KaTaliu3, XUMUYECKOe PaBHOBECHE, YIIIEPOAHBIN CKeleT, (yHKIMOHAIbHAs
rpynna, iu30MepHsi, TOMOJIOTHS;



- JOCTH)KCHMS COBPEMEHHOM XUMHUYECKOM HAyKM M XUMHUYECKUX TEXHOJIOTHH I
HOBBIIIEHUS] COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO pPa3BUTHS B BBIOPAaHHOW HpoQeccHOoHaIbHON
JESTEIIbHOCTH;

- BJIAJICHUE OCHOBHBIMH METOJAaMHM HAYYHOI'O IIO3HAHMs, HCIOJb3YEMBIMH B XHMHH:
HaOJIIOIEHUEM, OIMCAHUEM, H3MEpPEHHEM, SKCIEPUMEHTOM; yMeHue oOpalaTbiBaTh, OOBACHATH
pe3yabTaThl MPOBEACHHBIX ONBITOB M JEJIaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
METO/Ibl [TI03HAHUS IIPU PELIECHUU PAKTUYECKUX 3a]1a4;

- IpaBUJIa TEXHUKU 0€30IIaCHOCTH IPU MCIIOJIb30BAaHUHM XMMUYECKHUX BEILECTB.

B pe3ynbrare ocBOE€HUS TUCHUIUIMHBI O0yUYaOLIUICS T0JIKEH YMeTh:

- ompenenaTh U qudQepeHnpoBaTh U3y4EHHBIE BEIIECTBA 110 «TPUBUAIBHOW UIIH
MEXIyHapOJIHON HOMEHKJIAaTypam;

- ONpEACNATh BAJIEHTHOCTh W CTENEHb OKHUCIECHUS XUMHYECKHX JJIEMEHTOB, THII
XUMHMYECKON CBA3U B COCAMHEHMSX, 3aps]] MOHA, NPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI, THII
KPUCTAJUZIMYECKOM  PEUIeTKH, XapakTep Ccpeabl B  BOJHBIX pacTBOpPax, OKUCIHTEIb U
BOCCTAaHOBUTEJIb, HAIIPABJICHHE CMELIEHHUS PaBHOBECHs IOJ BIMSHUEM pa3IU4YHbIX (DAKTOPOB,
MU30MEPBl M TOMOJIOTHM, IPUHAUIEKHOCTh BEIIECTB K pa3HbBIM KJIaccaM HEOPraHWYECKHX U
OpPraHMYECKUX COCIUHEHUN; TUIIbl PEAKUUI B HEOPraHUYECKOW U OPraHUYECKON XUMUM;

- XapaKTepu30Bath S-, P-, d-3J€MEeHTHI 110 UX moyiokeHuto B [lepuomuueckoit cucreme JI.1.
MenneneeBa; o0mue XMMUYECKHE CBOWCTBA METAJIOB, HEMETA/VIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX U OPraHMYECKUX COCAUHEHMI; CTPOEHUE U CBOMCTBA OPIraHUYECKUX COEAMHEHUN;

- OOBSICHATH 3aBUCUMOCTh CBOMCTB XMMHUYECKOI'O 3JIEMEHTAa U 00pa30BaHHBIX UM BEIIECTB
or mnosoxenuss B llepmogmueckori cucreme J[.M. MenaeneeBa; 3aBUCUMOCTb CBOWCTB
HEOPraHMYECKUX BEIIECTB OT UX COCTAaBa U CTPOCHUS, MPUPOAY XUMHUECKOH CBSI3U, 3aBUCUMOCTh
CKOPOCTHM XMMMYECKOM peakIuu OT pa3iuyHbIX (AKTOPOB, PEAKIMOHHOW CIIOCOOHOCTH
OpPraHMYECKUX COCIUHEHUN OT CTPOCHUS UX MOJIEKYII,

- IPOBOJUTH PACUEThI [10 XUMUYECKUM (POpMYJIaM U YPABHEHUSIM peaKLUii;

- OCYUIECTBJIATh CaMOCTOSITEIbHbBIN MOUCK XUMHUYECKOH MH(OpManuM ¢ HCHOIb30BAHUEM
Pa3IUYHbIX UCTOYHUKOB (CIIPABOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX U3JaHUH, KOMIIbBIOTEPHBIX
0a3 maHHBIX, pecypcoB MHTepHETa); NCIOIH30BATh KOMITBIOTEPHBIE TEXHOJOTHH Ui 00pabOTKU |
nepeAayr XuMHUYECKol NHPOPMALIMK U €€ MPeJICTaBICHHs B pa3InYHbIX (hopMax;

- UCTIOJIb30BaTh MPUOOpPETEHHbIE 3HAHWS W YMEHMS B IPAKTUYECKOW JEATEIbHOCTH U
MOBCEHEBHOM U3HH; C(HOPMHUPOBATH COOCTBEHHYIO IMO3HUIMIO MO OTHOIIEHHIO K XMMHUYECKOH
UHpOpMaLINH, NT0JIy4aeMOH U3 pa3HbIX HCTOYHHUKOB.
1.5. KosimyecTBO 4aCOB HA OCBOCHHE NPOTrPaMMbI Y4eOHOM M CIMIIIMHbI:

MaKCHUMaJIbHON y4eOHON Harpy3ku CTYJEHTa YacoB
117, B TOM 4HcCIIE:

- 00s13aTeNIbHOM ayAUTOPHON ydeOHOI Harpy3ku oOyvaroierocst 78 4yacos;

- CaMOCTOATENLHOM PaboThl 0Oyuatomerocst 39 4acos.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM TUCIIUILINHBI

2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4eOHO# padoThl

Buj yueOHoii padoThl

O0BeM yacoB

MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 117
O0s13aTesIbHAsE AyIMTOPHAs yueOHas1 Harpy3Ka (Bcero) 78
B TOM 4HcJIe:

TEOPETUYECKHUE 3aHATHS 62
NPAKTUYECKHE PAOOTHI 10
1ab0opaTopHbIE paObOTHI 6
CaMocTosiTeIbHasi paboTa 00yyarouierocs (Bcero) 39

Wrorosas arrecranms B hopme nuddepeHIUPOBAHHBIN 3a4eT




2.2. TemaTuyeckuii nJian u cogaep:kanue yueoHou qrucuumiannbl OY /.07 Xumus

HanmeHoBaHMe pa3aejioB
H TEM

Coaep:xkanue y4eOHOro MaTepuaJa, JJabopaTopHbie padoThl M NPAKTHYECKHE
3aHSATHS, CAMOCTOSITEIbHAsI padoTa o0yyarmmuxcs, KypcoBasi padora
(mpoekr)

O0nLeMm
4acoB

Ypose
Hb
OCBOCH
usi

YueoHo-
MeTOaUYEeCKOoe
o0ecmeuyeHne

Bsenenue.

Conep:xaHue yueOHOr0o MaTepuasa

Hayunple MeTonpl IO3HAHUS BEUIECTB M XUMHYECKUX sBICHHUH. Ponb
HKCIEPUMEHTA

TEOpHHU B XUMUHU. MoeInpoBaHue XUMHYECKUX MPOLIECCOB. 3HAYCHNE XUMUU TIPH
ocsoernn npodeccuit CIIO u cnenmansnocreit CIIO TexHMueckoro mpoduis
npodeccHoHaIbHOT0 00pa3oBaHusl.

[1], [2]

Pa3zgen 1. Oomas n
HeOpraHu4veckasi XuMusi

Tema 1.1
OCHOBHBIE HOHATUS U
3aKOHBL.

Coaep:xaHue y4eOHOro MaTepuaJia

BemectBo. Atom. Monekyna. Xumudeckuii saemeHT. Amtotponus. [Ipoctsie n
CJIOJKHBIE BellecTBa. KadecTBEeHHBIM M KOJHMYECTBEHHBIM COCTaB BEIICCTB.
Xumudeckue 3HaKd u (opMylibl. OTHOCHUTENBHBIC aTOMHAs M MOJICKYJISIpHAsS
Macchl. KonndecTBo BelecTna.

CrexuomeTpusi. 3aKOH COXPaHEHUsI MacChl BEIIECTB. 3aKOH MTOCTOSIHCTBA COCTaBa
BEILIECTB MOJIEKYJISIPHON CTPYKTYpPHI. 3aKOH ABOTaJpo U CIEICTBUS UX HETO.
PacuerHpie 3amaum Ha HaXO0XIAEHUE OTHOCUTEIBHOW MOJEKYJISPHOM MAaCCHI,
ONPEAEIICHUE MAaCCOBOM 10JIM XMMHUYECKUX JIEMEHTOB B CI0KHOM BELIECTBE.

[1]. [2], [8]

CamocrosiTesibHas paboTa 00y4aromMXCs
Ne 1. Pemenne 3a1a4 Ha OCHOBHBIE 3aKOHBI XUMUMU.
Ne 2. BrinosnHeHue ynpaXHEHU Ha OCHOBHBIE MTOHSITHSI B XUMHH.

[1], [5.] [8]

Tema 1.2
[Tepuognueckuii 3aK0H U
nepuonyecKas CucTeMa
XUMHUYECKHUX JICMEHTOB

.M. MenpaeneeBa u
CTPOCHHE aTOMA.

Coaep:xaHue y4eOHOro MaTepuaJia

Otkpritue .. MenneneessiM [lepuoanueckoro 3akoHa. Ileproanueckuii 3akox
B (opmynuposke /I.M1. Menaeneena.

[Tepuoanueckas TabauIa XUMHUYIECKUX IJIEMEHTOB — Tpaduaeckoe oToOpaxeHue
NEPUOINYECKOro 3akoHa. CTPYKTypa NepUOIUUECKO TaOIUIIbl: TEpUOIbI (MajIble
1 60bI1KE), TPyNIbI (TJIaBHAS ¥ TOOOYHAs).

AToM — cnokHas yactuna. Sapo (IpOTOHBI U HEUTPOHBI) U SJIEKTPOHHAS
obosouka. M3otonbl. CTpoeHHE 3JIEKTPOHHBIX O0OJIOUEK AaTOMOB 3JIEMEHTOB
MaJIbIX NeproAoB. OCcOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB
AJIEMEHTOB OOJBIIMX MEPHOJOB (MEepexoqHbIX 3eMeHToB). [lonstue 06
opOutamsix. S-, p- u d-OpOurtanu. DNEeKTPOHHBIE KOH(QHUTYpaIllil aTOMOB

[1], [2]




XAMUYECKHUX DJICMEHTOB.

CoBpemeHHas dhopmynupoBKa MEPUOUYECKOTO 3aKOHa. 3HayeHue
MEPUOIMYECKOr0 3aKOHA M TEPUOAMYECKOM CHUCTEMbl XMMHYECKUX 3JIEMEHTOB
JA.W. MenneneeBa mJjis pa3BUTHS HAYKU U MOHUMAaHUS XWMHYECKOW KapTUHBI
MHpa.

CamocTrosiTesqibHasi padoTa 00yYarOMXxcst
Ne 3. BeinosiHeHue ynpaxxHEHU Ha CTPOEHUE aTOMOB JIEMEHTOB

No 4. CocraBienue KpoccBopa.

[1], [5.] [8]

Tema 1.3
Crtpoenue BemiecTsna.

Copep:kanue y4eOHOTro MaTepuaa

Honnas xumuueckas cBsi3b. KaToHBI, X 00pa3oBaHuE 3 aTOMOB B Pe3yJIbTaTe
Iporecca OKUCIEHUs. AHHOHBI, UX OOpa3oBaHUE U3 aTOMOB B pe3yJbTare
rporecca BOCCTaHOBIEHUsA. MOHHAs CBsA3b, KaK CBA3b MEXAY KAaTHOHAMM H
aHMOHAMU3aCUYETIEKTPOCTATUYECKOT OIPUTSDKEHUS. Honnsle
Kpuctajmmueckue penierkd. CBONCTBa BEIIECTB C HOHHBIM — THUIIOM
KPUCTAJJINYECKON PELLETKH.

KoBanentHas xumuueckast cBsi3b. MexaHu3M o0pa3oBaHUsI KOBAJIEHTHOM CBSI3U
(0OMEHHBIN U TOHOPHO-aKLENTOPHBIH). DiIeKTpooTpHULIaTeIbHOCTh. KoBaseHTHbIE
IIOJISIPHAS M HETIOJIsIpHAs CBA3U. KpaTHOCTh KOBaJICHTHOU CBsI3U. MOJIEKYIIIpHBIE
U aTOMHBIE KpUCTaJINYeCKUeE pelieTki. CBONWCTBA BEIIECTB ¢ MOJIEKYJISIPHBIMU U
ATOMHBIMM KPUCTAININYECKUMH PELIETKAMH.

Merannuueckass cBsA3b. MeTauMueckas KpHUCTAUIMYECKAs pelIeTKa U
METaJUIMYeCKasi XMMU4ecKas CBsI3b. OU3MUECKUE CBOMCTBA METAIIOB.
ArperaTtHble COCTOSIHHS BEIIECTB M BOJOPOJHAs CBsA3b. [BepHoE, XKUAKOE U
ra3zoo0pa3Hoe cocTosiHUS BellecTB. [lepexos BemecTBa u3 0AHOr0 arperaTHoro
COCTOsIHMA B Apyroe. BogoponHas cBs3b.

Yuctele BemectBa U cmecu. lloHsatue o cmecu BemiecTB. I'OMOreHHBIE U
reTeporeHHbie cMecu. CocTaB cMeceii: 00beMHast 1 MacCOBast 10T KOMIIOHEHTOB
CMECH, MaccoBas J0Jis puMecen. UCIepCHbIE CUCTEMBI.

[1]. [2]

IIpakTHyeckas padora
Ne 1. CrpoeHue aromoB. MoJennpoBaHHE KPUCTAIINYECKMX  PELIETOK|
HCOPTraHNYCCKUX COG)II/IHCHI/IfI.

[3], [7]. [8]

CamocrosiTesibHas padoTa 00y4arOMMXCs
No 5. CoctaButh Tabnuiy «/lucrepcHbie CHCTEMBIY.

[1], [5.] [8],
[9]-[16]

Tema 1.4
Bopna. PacTBopsl.

Coaep:xkanue yueOHOro MaTepuaJjia

Boga KaK pPacTBOPHUTCIIb. PaCTBopI/IMOCTL BCH.ICCTB.H&CBIH_ICHHBIC,

[1]. [2]

7




OneKTpoInuTHIECKas

HCHACBIIICHHBIC, IICPCCHIILCHHBIC paACTBOPHI. 3aBHCHMOCTD PAaCTBOPUMOCTHU Ia3oB,

JIUCCOLMALIHS. JKUJIKOCTEN M TBEPIBIX BELIECTB OT PasMUYHBIX (hakTopoB. Maccosas m0Js
PacTBOPEHHOI'O BEIIECTBA.
DIEKTPOIUTHYECKASA IUCCOLMALINA. DINEKTPOIUTHIMHEITIEKTPOJIUTHI.
MexaHu3Mbl DJIEKTPOJIUTHYECKON IMCCOIMAIMKU JUIS BEIIECTB C Pa3IMYHBLIMU
THIIAMA XMUMHYECKON CBsA3W. ['MApaTUPOBAHHBIE M HETHAPATHPOBAHHBIE MOHBI.
CreneHb AIIEKTPOIUTHIECKON qucconanni. CUIIbHBIE U CIIa0ble 3JIEKTPOIUTHI.
OCHOBHBIE TIOJIOKEHUSI TEOPHU DIEKTPOJIUTHYECKOU AuccolManuu. Kuciaorsl,
OCHOBAHUS U COJIM KaK DJIEKTPOJIUTEL.
JlaGopaTopnasi padora [3], [71. [8]
No 1. ITpuroroyiieHue pacTBopa 3aIaHHON KOHIICHTPAIMH.
CamocTosiTe/IbHAsi paGoTa [9]-[16]
Ne 6. Pedepar «Bxkiag OTEYECTBEHHBIX YYEHBIX B pa3BUTHE TeOpHY|
SIEKTPOJIUTHYECKON TUCCOLUALINY.
Tema 1.5 Coaep:kaHue yueOHOro MarepuaJja
Knaccudukarus Kucnorsl 1 ux cBoiicTBa. KMCIOTHI Kak 3JIEKTPOIUTHI, UX KJIACCH(UKALMS T10 [1], [2], [6]
HCOpIaHMICCKUX pa3IMYHBIM NpU3HAKaM. XUMHYECKHUE CBOMCTBA KHMCJIOT B CBETE€ TEOPHH|
COCIMHCHUM 1 HX CBOUCTBA. | 5perrpomuTHuecKoi JUCCOLMAIIHHL. OcobeHHoCTH B3aHUMOIeHCTBUS

KOHILICHTPUPOBAHHOM CEpHON M a30THOM KHUCIOT ¢ MeTauiaMu. OCHOBHbIE
CHIOCOOBI TIOTYYSHUS KUCIIOTHI.

OcHoBanus 1 ux cBoicTBa. OCHOBaHUS KaK AJIEKTPOIUTHI, UX KiIacCu(UKAIIHS 110
pa3IMYHBIM MpPU3HAKaM. XHUMHUYECKHE CBOMCTBA OCHOBAaHHUN B CBETE€ TEOPUHU
ANEKTPOJUTUYECKON Jauccouranuu. PasliokeHue HepacTBOPUMBIX B BOJE
ocHoBaHUM. OCHOBHBIE CITOCOOBI MOJTYUYEHUSI OCHOBAaHUM.

Comn u ux cpoiictBa. Conu Kak »nekTpoiauThl. Conu cpenHue, KUCIble U
OCHOBHBIE. XMMHUUYECKH CBOWCTBA COJIEH B CBETE TEOPHH DIIEKTPOIMTHUYECKOU
nucconuanui. CrnocoObl momyyeHus coiei. ['uaponus comneit.

Oxcunpl u ux cpoiictBa. ConeoOpasyroliye U HecojaeoOpa3yromue OKCHIbI.
OcHoBHbIE, aM(DOTEPHBIE U KUCIIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa OKCcHuaa
OT CTEMEeHH OKHUCIICHHs OOpa3yoIero ero Meramia. XUMHYECKHE CBOMCTBa
okcu10B. [loyyenne okcuaos.

IIpakTnyeckas padora
No 2. 'maponus conei.

[3], [7]. [8]

CamocrosiTesibHas padoTa 00y4arOIMIMXCs
Ne 7. Knaccudukanys HeOpraHuueCKuX COSIMHEHUI.

[1], [5.] [8]

Tema 1.6

Coaep:xaHue y4eOHOIro MaTepuaJia




XHUMUYECKHUE PEAKIIUH.

Knaccudukanus xuMuyeckux peakiuidl. Peakunu coenmHeHMs, pa3iokKeHUs,
3amenieHus, oomeHa. Karanutudeckue peakiuu. OOpaTuMble W HEOOpaTHMBbIC
peakuuu. ['OMOreHHbIE M T€TEpOreHHbIE pEeaKUUU. OK30TEPMHUUYECKUE HU
SHIOTepMHUECKHE peakuuu. TernoBod 3((eKT XUMHYECKMX pPEeaKIMi.
TepMoXuMHUUYECKHE YPaBHEHHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuu. CTeneHb OKUucineHns. OKUCIUTENb
U BOCCTaHOBJIEHHE. BoccTaHOBUTENb U OKUCIIEHHE. MeTo | 31eKTpOHHOro OanaHca
JUISL COCTABJICHUS YPAaBHEHUI OKHMCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIU.
Ckopocth xumuueckux peakuuil. [IoHSTHE O CKOPOCTM XMMHYECKHX PEaKIIMM.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKUX PEAKLUI OT pa3IMyHbIX (PaKTOPOB: IPUPOIbI
pearupyoomux BeUIECTB, UX KOHLEHTpAIUH, TEMIIEpaTyphl, I[OBEPXHOCTU
COIIPUKOCHOBEHHS U UCIIOIb30BAaHUS KaTaIU3aTOPOB.

OOpatuMocTh XUMHYECKUX peakuuil. OOpaTuMble M HEOOPAaTUMbBIE PEAKIIHH.
XMMHYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMEUIEHMUS.

[1]. [2]

CamocrosiTesibHas padoTa 00y4YarOIIUXCH:

Ne 8. Pemienue 3a1a4 Ha CKOPOCTh XUMHUECKUX PEAKLIUM

No 9. VnpaxHeHus 10 COCTABJICHUIO YPAaBHEHUM OKUCIUTEIBHO-
BOCCTAaHOBUTCJIBHBIX peaKHI/Iﬁ

[1], [5.] [8]

[1]. [5.] [8]

HroroBoe TectupoBanue no temam 1.1 -1.6

Tema 1.7
MeTtauisl 1 HEMETAIIIBI.

Coaep:xkaHue y4yeOHOTro MaTepuaa

Mertanabl. OcCOGEHHOCTH CTPOEHMSI ATOMOB U KpUCTaJI0B. Pu3nueckrue cBocTBa
MetaoB. Knaccugukanys MeTamioB Mo pa3iuyHbIM MPU3HAKaM. X UMUYECKHE
CBOMCTBa METAUIOB. OJJEKTPOXUMHUYECKUN psAJ HANPSHKEHW METalioB.
Mertanmnorepmus. OOmue crnocoOsl monydeHuss MeTtainoB. [lonstue o
Metautypruu. [lupomeramnyprusi, THAPOMETALTYPTHS U JIEKTPOMETAITYPIrHs.
CniaBbl YepHBIE U IIBETHBIE.

Hemerannbl. OcoGeHHOCTH CTpoeHHs aToMOoB. HeMeTaisl — mpocThie BEelecTBa.
3aBUCHMOCTBH CBOMCTB TaJIOT€HOB OT UX ToJiokeHus B [leprnonnueckoit cucreme.
OKHCIIUTENBHBIE 1 BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT
HX TIOJIOKEHUS B PATY DJIEKTPOOTPHUIIATEILHOCTH.

[1], [2]

IIpakTnyeckas padora
Ne 3. Pemrenue 3a1a4 1 ynpaxHEHH HAa CBOKWCTBA HEMETAJIJIOB M METAJIJIOB.

CamocrosiTesibHas padoTa 00yyarumuxcst
Ne 10. IIpesenranus no teme «HemeTtab.
No 11. IIpe3enTtauus no TeMe « Metamisiy».

NN

NN

[1], [5.] [8],
[9]-[16]




HToroBoe TecTupoBaHue 1Mo OOLIEH M HEOPraHWUYECKOH XUMUH.

Paznean 2.
Opranuyeckasi Xumus.

Tema 2.1
OCHOBHBIE TTOHSITUSA
OpPraHUYECKOH XUMHUU H
TEOpHs CTPOCHHUS

OPraHUYECKUX COCIUHECHUM.

Conep:kaHue y4eOHOT0 MaTepuaJa

[Ipenmer opranunyeckoit xumuu. [IpupoaHbie, HICKYCCTBEHHbIE U CUHTETHUECKHE
OpraHu4yecKue BEIIIECTBA. CpaBHeHnue OpraHUYeCKUX BEIIECTB v
HEOPraHUYECKUMHU.

BanentHocts. XuMuyeckoe CTpOEHUE KaK MOPSIOK COCIMHEHHS] aTOMOB B
MOJIEKYJIbI TI0 BaJICHTHOCTH.

Teopust cTpoeHuss opranmdyeckux coeauuenuii A.M. byrtnepoBa. OcCHOBHBIE
MOJIOKEHHUS TEOPUH XUMUUYECKOT0 CTpoeHUs. M3omepus n uzomepsl. XUMHUECKUE
(GbOopMyIIbI U MOJIETTH MOJIEKYJT B OPraHHMYECKON XUMUHU.

Krnaccudukanus oprannueckux BemiecTB. Kiaccudukaiius BEIIeCTB M0 CTPOCHUIO
YTIEPOAHOTO CKEJNeTa M HATMYHI0 (DYHKIMOHAIBHBIX Tpymi. ['omoioru u
romoniorusi. Hauana nomenkmnarypsl IUPAC. Knaccudukanus peakuuii B
OPraHN4eCKOr XMMHH.

[1], [2]

JlabGoparopHnasi pabora
No2. CocraBnenue Mojienei MOJIEKYJl OpraHUYEeCKUX COCIMHEHUN U U3yYeHHUe

CTPYKTYpPHI YIJIEBOIOPOOB.

[3], [7], [8]

CamocrosiTesibHasA padoTa 00yyaouuxcst
Nel2. Pemenue ynpaxHeHUN 1O COCTABICHUIO (OPMYIT YTI€BOJI0POJIOB.

[1], [5.] [8]

Tema 2.2
VYTreBo10poibl U UX
MPUPOJHBIE UICTOYHUKH.

Cozep:kaHue y4eOHOT0 MaTepHAaJIAa:

AJIKaHbBI: TOMOJIOTMYECKHI psJi, U30MEPUS M HOMEHKIATypa aJKaHOB.
XUMHUYECKHUE CBOICTBA alKaHOB. [IprMeHeHue ankaHOB Ha OCHOBE CBOMCTB.
OTUJIeH, €ro mojiyueHue. [ OMOJOTHYecKUuil psijl, U30MepHUs, HOMEHKIATypa
AJKEHOB. XMMHYECKHUE CBOMCTBA 3THJICHA. [IprMmeHneHue 3THIIeHa Ha OCHOBE
CBOMCTB.

[lonsiTe O OUEHax Kak yrieBOAOPOAAX C JIBYMs JBOMHBIMHU CBS3SIMHU.
ConpspkeHHbIe AWEHBI. XMMUYECKHe CBOMCTBa OyramueHa-1,3 u u3ompeHa.
HarypanbHblil 1 cuHTETHYECKHE KayuyKu. Pe3uHa.

AnerniieH. XuMHUYECKHE CBOMCTBA areTuieHa. [IpuMeHeHue ameTrniieHa Ha
OCHOBE CBOMCTB. MeKK1accoBasi U30MEPUS C aJIKaIUCHAMMU.
Benszon. Xumuueckne CBOWCTBA OeH30Ia. [Ipumenenune OeH307la HA OCHOBE
CBOMCTB.

[TpuponHsIii ra3: cocras, IpuMeHeHHe B kayecTBe TorunBa. Hedts. CocTaB u

nepepabotka HedTu. [leperonka Hedhtu. HedrenpomaykTsl.

[1], [2]
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IIpakTnyeckas padora
No4. Pemienrie ynpakHeHUH U 33724 110 TeME «YTIEBOAOPOIbI».

[3], [7], [8]

CamocrosiTesibHas paboTa 00y4aroIMXCs

[1], [5.] [8]

Ne 13. BupryanbHoe MOJEIUPOBAHUE MOJIEKYJT YTIJIEBOAOPOI. 2
Ne 14. CocraBnenue TaOIHIBI «YTIEBOIOPOABI». 2
Nel5. Pedepar «Mcropusi OTKPHITHS M Pa3paOOTKH ra30BBIX M HE(PTIHBIX 2 [9]-[16]
MecTopoxaeHuil B Pocculickon denepanumny.

Tema 2.3 Copep:kanue y4eOHOTro MaTepuaa 6

Kucnoponconepxkaiue Cruprsl. [lonydyenue stanona. ['mapokcuiibHas rpymmna Kak (yHKIIMOHATbHASL. [1], [2], [6]
OpPraHUYeCKHEe COSIMHEHUS. | —>T0JIHCaXapHl.

JlabopaTopnasi pabora
Ne 3. Kucnopozacoaepskaiiue CoOeTUHEHUS. 2
IIpakTnyeckas padora
Ne 5. Pemienue 3anau o reme «Kucnopozcoaepskaiiie coeIuHEHUs. 2
CamocTrosiTeJIbHasi pa6oTa 00y4YarOIMXCs: [1], [5.] [8]
Ne 16. CocraBnenue kpoccBopna «Kucnopomacoaepxanme OpraHHYecKue 2
COETUHEHUS.
Nel7.CocraBnenneobobmaromeitadauubi«Kucaopoaconepxaniue 2
COETUHEHUS.
Ne 18. CocraBnenue cxembl «Cunrernyeckue Mmoroume cpexacrsa (CMO): 2
JOCTOMHCTBA U HEJTOCTATKM.

Tema 2.4. Coaep:xaHue yueOHOro MaTepuaJa 6

A3zoTcoaepxkamiue ITousitue 00 amunax. AnudaTuyeckre aMuHBI, UX Kiaccupukanus 1 BoaokHa, 111, [2]
OpraHuveckue coeuHeHus. | ux knaccuukamus. [lomyyenne BonokoH. OTAenbHbIE NPEICTaBUTENN
IToammMepsl. XUMHAYECKHX BOJIOKOH.
CamocTosiTeTbHas pa6oTa 00yYarOUIMXCS 4 [1], [5.] [8]
Nel9. «AzoTconepkaiire OpraHnuecKue COSTMHEHUSI.
VToroBoe TeCTUpOBaHUE 110 OPraHUYECKOW XUMHUHU. 2
JlndpbepeHnpoBaHHbIN 3a4€T 2
Beero| 117

11




3. YCJIOBUS PEAJIM3ALIMU PABOYEN ITPOT'PAMMBI

3.1. TpeboBaHMs1 K MUHUMAJILHOMY MaTEePHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0
o0y4eHHUsI 110 AUCHMILIMHE.
Peanuzanus paboyeld mporpaMMbl JUCHUTUIMHEI TPEOYeT HATMYHUS y4eOHOT0 KaOMHEeTa XUMHH.
OobopynoBanue y4eOHOr0 KaOuHeTa:
- 10Ca/I04YHbIE MECTA 10 KOJUYECTBY 00yUaIOLINXCS;
- pabodee MeCTO MPernoaaBaTes;
- MeJloBasi WJIM MapKepHas J0cKa,
Texnuueckue cpeacTBa 00y4eHHs :
- MyJIbTUMEIUIHAS anmnapaTypa (HOyTOYK, IPOEKTOp, SIKpaH)
DJIeKTPOHHO-0UOJINOTEYHAsl cCUCTeMa:
- «3BC IPRbooks», OO0 «Aii [Tu Op Meauay, norosop Nel812-17ex 44 ot 12.07.2017. Cpok
nercTBus: 12 KaneHJapHbIX MECSIIEB.
- OBC «DnekrpoHHas 6MOIMOTEKA TeXHUYECKOTO By3a», OO0 «llomurexpecypcy, 10roBop
Nel813-17 en 44 ot 12.07.2017. Cpok nevictBus: 12 KaJleHAapHBIX MECSIIEB.
- OBC «Jlanb», OO0 «M3narenscTBo Jlanby, noroBop Ne 1811-17 en 44 ot 12.07.2017 , noroBop
No 1950-17 en 44 ot 04.08.2017. Cpok neiicTBus: 12 KaJleHIAPHBIX MECSIICB.
- «OBC elibrary», OO0 «PYHDb», moroBop Ne 60-31 DA/17 «OO6 okazaHHH YCIYT IO
MPEAOCTABIICHUIO JIOCTyNa K SJEKTPOHHBIM wu3nanusim» oT 04.04.2017; npomosHUTENBHOE
cornamenue Nel (x moroBopy Ne 60-31 DA/17 ot 04.04.2016) ot 05.04.2017. Cpoxk neiictust: 12
KaJIeHJAApHBIX MECALEB (OCTYI K MOAMMCKE COXpAHSETCS B TEUCHHE 9 JIeT MO MCTEYCHHH CPOKa
JIOTOBOPA).
JocTyn ¢ KOMNBIOTEPOB YHHBEPCUTETCKOM ceTH

- Kosekiust poccuiickux *KypHaJIOB B TIOJIHOTEKCTOBOM M AJICKTpOHHOM Buze, Elibrary.ru
http://Elibrary.ru/projects/subscription/rus_titles_open.asp.
3.2. YueOHO-MeTOAUYeCKOe o0ecriedeHne 00yUYeHus M0 TUCHMILINHE:
OcHoBHbIE YueOHbIe U31aAHUS

1. Tabpuensn O.C., OctpoymoB N.I". Xumusi: ydeOHUK JUIs CTYI€HTOB PO ECCHOHATbHBIX
00pa3oBaTeNbHBIX OpraHU3alliid, OCBanBaroIIMX rpodeccuu u cnenuaibHoctu CI10. — M., 2017;

2. Tabpuensa O.C., OctpoymoB U.I'. Xumust mist mpodeccHii U CriennanbHOCTEH eCTECTBEHHO-
HAy4YHOTO MPOUIIS: YIeOHUK Al CTYJEHTOB MPO(PECCUOHANBHBIX 00pa30BaTEIbHBIX OPTaHU3AIIHIA,
ocBauBaroImux npogeccun u crnernuanbHocty CI10. — M., 2017;

3. T'abpuenssa  O.C. wm gp. Xwumwms. [lpaktukym: yueb. mocoOue Ui CTYIEHTOB
npodeccnoHaNbHBIX 00pa30BaTENbHBIX OPTaHU3AlINA, OCBAUBAIONINX MPOPECCUN U CHEIMATbHOCTH
CIIO. -M., 2017,

JlonoIHUTeIbHBIE y4eOHbIe U3TaHUs:

4. T'abpuensu O.C. u ap. Xumusi: nocobue nias moArotoBku k EI'D: yueb. mocobue nms
CTY/IEHTOB MpPO(ECCHOHAIBHBIX 00pa30BaTEeIbHBIX OpPraHM3alUi, OCBaMBAIOIUX Mpodeccun u
cnennansHoctu CIIO. — M., 2017;

5. T'abpuensu O.C., Jlsicoa I'.I'. Xumus. TecTsl, 3a1aun ¥ ynpakHeHus: y4e0. nmocobue amns
CTYJIEHTOB Mpo¢eCcCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHM3AIlMi, OCBAaWBAIOIINX NPOodheccuu u
cnemmanbHocTu CIIO. — M., 2017;

6. Epoxun F0.M., KoBanesa N.b. Xumust mis nmpodeccuii M crienuaabHOCTeH TEXHUIECKOTO U
€CTECTBEHHO-HAyYHOTr0 poduiieii: yaeOHHUK sl CTYJJeHTOB MPOo(eCcCHOHANBHBIX 00pa30BaTeIbHBIX
opraHu3anuii, oceanBaronux npodeccun u cnenunansuoctu CI10.— M., 2017
MeTtoauyeckue ykazaHus AJ1s1 00y4arOUXCs 10 OCBOEHUIO TMCIUIIUHBI:

7. OxnmeBa H.A. Xumusg / OxunieBa H.A.: YueOHO-METOOMYECKOE OCOOHE IO XUMHUH IS
BBITIOJTHEHUS TIPAKTUYECKUX 3aHATHI U TJabopaTopHbIX pabot cryaeHTamu CI1O — Ourensc: U3a-Bo
OTU (¢punuan) CI'TY umenu I'arapuna FO.A., 2017. — 34c.

8. Oxumera H.A. Pabouas terpanp mo xumun st CI1O / OxumreBa H.A.: PaGouas TeTpans
JUISL TIPAKTUYECKUX U CAaMOCTOSITENIbHBIX paboT mo aucuuruinHe «Xumus» st cryaentoB CIIO /-
Ourense: U3n-Bo OTU (dumman) CI'TY umenu 'arapuna 10.A., 2017. —61c.



HNuTepHer - pecypcesbi:

9.

10.
11.
12.
13.
14.
15.
16.

http://www.edu.ru

www.hemi.wallst.ru (OGpa3zoBarebHbIN CAaUT ISl IIKOJBHUKOB «XUMHUSI»).
www.chem.msu.su (DsekTpoHHas OMOINOTEKA IO XMMHUH ).

www.enauki.ru (MHTepHeT-u3aaHue i yaurteneit « EcTecTBEeHHbIC HAYKN» ).
www.1september.ru (meToauueckas rasera «IlepBoe ceHTIOPs»).
www.hvsh.ru (kypaan «XUMHES B IIIKOJIC).

WWW.hij.ru (xypHai «XuMHs ¥ JKH3HBY).

www.chemistry-chemists.com (35eKTpOHHBIH KypHAT «XUMHUKH H XUMHUS).
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

KOHTpOJIB U OLCHKa pPE3YyJIbTATOB OCBOCHHA AHUCHUIUIMHBI OCYHICCTBIIACTCA HPCIIOAABATCICM B
mponecce IMpPOBEACHUA IPAKTHYCCKUX 3aHATHH | na6opaTopme pa60T, TECTUPOBaHUsA, a TaK¥XeE
BBITIOJIHCHHU A 06y11a}om1/1M1/1cs1 HUHAWBHUYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, I/ICCJIGILOBaHI/II;'I.

DopMbI U METObI KOHTPOJISI M OLIEHKHU Pe3yJbTaTOB 00y4eHHsl
Pe3yabTaTnl 00yuenust @DopMbI U METOAbI KOHTPOJISI U
(ocBOEHHBIE YMEHH S, YCBOCHHbIE 3HAHMS) OIIEeHKH Pe3yJbTaTOB 00y4YeHusl
B pe3yabTare ocBOeHHMSI AUCHUIIMHBI CTYIAEHT H0JIKEH
NPOAeMOHCTPUPOBATH NPeAMeTHbIE Pe3yJIbTAThl 0CBOEHUS
Y4eOHOH TUCHUIIMHBI « XUMHS»
YmMmerb: YCTHBIN OIPOC; YIPAKHEHUS

Y.1. onpenensats ¥ U GepeHIMpoBaTh U3yUEHHbIE BEIIECTBA
110 «TPUBUAJILHONY UM MEXITYHAPOIHON HOMEHKIIATypaM;
Y.2. omnpenensTh BaJCHTHOCTb M CTENEHb OKUCJICHUs| pacyeTHbIE 3a/lauM; JIOKJIAJbl;
XUMHUYECKUX JJIEMEHTOB, THUI XHMHUYECKOM CBS3U B| pedeparTsl.
COCIUHEHMSAX, 3aps] HOHA, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUIMYECKON PEIIETKH, XapaKTep CPEbl B
BOJIHBIXPACTBOPAX,0KUCIUTEIBUBOCCTAHOBUTEIID,
HaIlpaBJICHUE CMELICHUS PABHOBECUS 10/ BIMSIHUEM PA3ITMYHBIX
(bakTOpOB, N30MEPHI U TOMOJIOTH, TPUHAJICKHOCTD BEIIECTB K
Pa3HBIMKJIACCAMHEOPTraHUYECKUXNOPTaHUYECKHUX
COEIMHEHUH; TUIIbI PEAKL1il B HEOPIraHNYECKON U OpPraHU4ECKOU
XUMUHY;
¥.3. xapakTepu3oBarh S-, P-, d-3JIE€MEHTBI 110 UX IOJIOKEHHIO Bl YCTHBIH OMPOC; TECTUPOBAHHE
[lepuonnueckoiicucreme/l.M1.Meneneena;o01iue
XUMUYECKHE CBOMCTBA METAJNIOB, HEMETAIIJIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKUX M OPraHWYECKHX COCIUHEHHN;
CTPOCHHE U CBOMCTBA OPraHUYECKNX COCANHEHUM;

Y .4. 00BACHATH 3aBUCUMOCTH CBOWCTB XMMHUECKOTO JIEMEHTa| YCTHBIM  ompoc;  pedeparsr;
1 00pa30BaHHBIX UM BELIECTB OT MoJjokeHus B [lepuoanueckoii| mpeseHTanus
cucteme  JI.W. MeHnneneena; 3aBUCUMOCTD CBOMCTB

HEOPraHMUYECKUX BEIIECTB OT UX COCTaBa M CTPOEHUs, IPUPOLLY]
XMMHYECKOM CBSI3U, 3aBUCHMOCTb CKOPOCTH XHUMHUYECKOU
pPEaKIMU OT PA3TUYHBIX (PAKTOPOB, PEAKIIMOHHON CIIOCOOHOCTH
OpraHMYECKUX COCIMHEHUN OT CTPOEHUS UX MOJIEKYII,
Y.5. npoBoaUTh pacyeThl MO XUMHUYECKUM (GopMyTaM H| pacyeTHBIE 3a1a4u
YpaBHEHUSIM pEaKIIMii;
¥.6. ocymecTBIATh CaMOCTOSTENIBHBIA TMOUCK XMMHMYECKOH| yCTHBIH  ompoc;  pedepartsr,
MHGOpMAILlMK C  WCIONB30BAaHUEM Pa3UYHBIX  WCTOUYHUKOB| MpE3eHTAIUs
(CIpaBOYHBIX, HAYYHBIX W HAYYHO-TIONMYJISIPHBIX HW3JIaHHM,
KOMITBIOTEPHBIX0a31aHHbIX,pecypcoBVHTEpHETA);
HCIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJOTHH JUIsi 00paboTKU M
nepesayl XMMHUYECKON HH(opManuu U ee TpeACTaBICHUS B
pa3nnuHbIX hopMax;
¥.7. HUcnonbs3oBaTh NpuOOpPETEHHbIE 3HAHUSI U YMEHHUS B| TECTUPOBAHUE
IIPAKTUYECKON JEATENIBHOCTH W IIOBCEAHEBHOW JKU3HH;
chopMHUpPOBaTh COOCTBEHHYIO TO3HWIIMIO MO OTHOIICHHUIO K
XUMUAYECKOHMH(DOpMAINH, TOTyYaeMOMH3pa3HBIX

HNCTOYHUKOB.
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3HaTh :
3.1. BaKHEWIIINE XUMUYECKUE TEOPUHU U 3aKOHBI XUMUU;

YCTHBIN OITPOC

3.2. BaKHEHIITNEXUMUYCCKUEITOHITHS: BEIIECTBO,
XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIC
aTOMHAas ¥ MOJICKYJISIpHAs MacChl, HOH, aJUIOTPOIIHSI, U30TOIIHI,
XUMHUYECKasi CBS3b, AJICKTPOOTPHUIATEILHOCTh, BAJICHTHOCTD,
CTENeHb OKUCIICHHUS, MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00beM
ra3oo0pa3HbIX BEIIECTB, BEIIECTBA MOJICKYISIPHOTO H
HEMOJICKYJIIPHOTO CTPOCHHUS, PACTBOPHI, AJICKTPOJIUT H
HEAJIEKTPOJIUT, JIEKTPOIUTHUECKAS JUCCOLMALIHS, OKUCIUTEIb
1 BOCCTaHOBHTED, OKHCIEHUE U BOCCTAHOBJICHHE, TEIIOBOM

¢ deKT peakiuu, CKOPOCTh XUMHUYECKOW pEakKIMH, KaTallus,
XUMHYECKOE paBHOBECHE, YTJIEPOIHBIN CKEJICT,
GyHKIMOHATIBHAS TPYIIIA, H30MEPHS, TOMOJIOTHS;

pacyeTHbIC 3aJauM; JOKJIAJIbL;
pedepartsl

3.3. JIOCTMKEHHMSI COBPEMEHHOW XUMHYECKOM HAyKH H
XUMHUYECKUX TEXHOJOTUH JJIsl MOBBIIMIEHUS COOCTBEHHOIO
MHTEJUICKTYaJIbHOTO pa3BUTHS B BBIOpaHHOM
pohecCHOHANBLHOM e TeNbHOCTH,

nokiIanel; pedeparsl; yCTHBIN
ornpoc4 TeCTUPOBAHHE

3.4. BiajeHUE OCHOBHBIMM METOJaMU HAy4YHOI'O IO3HAHMS,
UCMOJIb3YEeMbIMU B XUMHM: HAONIOJICHHEM, OIHMCAHUEM,
U3MEPEHUEM,IKCIIEPUMEHTOM; YMEHNE00pabaThIBaTh,
OOBSICHATh pe3yibTaThl MPOBEJICHHBIX OIBITOB M JEJaTh
BBIBOJIBI;

YCTHBIN OIIPOC

3.5. HpaBI/ma TEXHUKH 0€30I1aCHOCTH IIpHU HUCIIOJIb30BAHHUH
XUMHUYCCKUX BCHICCTB.

YCTHBIN OIIPOC
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DoH/1 O1LIeHOYHBIX CPEICTB AJIs NPOBeIeHUs] TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOMH aTTecCTAMU 00y4aloIUXCcs M0 JUCIUTIIUHE
IToka3zaTenu 1 KpUTEPUU OLIEHMBAHUS KOMIIETEeH U

O0beKThI OlleHUBAHMS IlokazarTenu Kpurepuu Tun 3axanus; ®opma
arrecTan
U
(B
COOTBETCT
BHH €
Y4eOHBIM
IJIAHOM)
Ymersn:

Y.1. Onpenensate u auddepenuupoats| OnpeneneHre U BOCIPOU3BEICHNC Beprocth onpeneneHus| KonrpoabHbIe Huddepe
M3y4YEHHBIE BEILECTBA 0 «TPUBHAIBHOW» WM | OPraHUYECKUX M HEOPTAaHMYECKHUX M3YYEHHBIX BEIIECTB  IO| BOIPOCHI, TECTHI | HIIMPOBAH
MEKIYHApOAHON HOMEHKJIATypaM. BEIIECTB 10 MEKTYHAPOAHON U TPUBHUAIBHON WIH HBIN 3a4€T

TPUBUAJILHON HOMEHKJIATypeE. MEXIYHApOAHOU
HOMEHKJIAType u
MPaBUJIIBHOCTh H3JI0KEHUS
dbopMynl coeqUMHEHMI o
HAa3BaHMSIM BEIIECTB.
V.2. Onpenenstb BaJeHTHOCTb U CTENEHb AHanusupoBaHue U onpexaenenue| ToyHOCTH orpeseneHus|
OKUCJIEHUSI XUMHUYECKHX DJIEMEHTOB, THII BAJIGHTHOCTU W CTENEHU  OKUCIEHUS| BAIGHTHOCTH U CTEIEHHU|
XUMHUYECKOH CBSI3U B COEIMHEHUSX, 3apsAJ] MOHA, | XUMHUYECKHX 3JIEMEHTOB, TUIA] OKUCIIEHUS DJIEMEHTOB B
XapakTep Cpeasl B BOJHBIX pacTBOpax XUMHUYECKON CBSI3U B COEAMHEHUSIX, CJI0’KHOM BEIIECTBE U
HEOPraHWYeCKHX U OPraHUYECKUX COCIMHEHUM, | 3apsaa HOHa, Xapakrepa cpeabl B TUMA XUMUYECKUX  CBA3EH.
OKHUCIIUTEh u BOCCTAHOBHTEJIb, | BO/IHBIX PACTBOPAX HEOPTaHMIECKHX H | [[papIbHOCTS
NPHHA/UIEKHOCTD BEMIECTB K PA3HBIM KIACCaM | OPraHMYecKnX COCTMHEHUM,| 1o crpenenenst
HEOPTaHWYECKUX 1 OPTaHUMECKHX COCMHEHUH; | OKHCTUTEN u BOCCTAHOBHTEIA,| poyiocry 1o Kraccam
THIBIPEAK LU B HEOPratUeCKOiH | IPUHAIEKHOCTA BEWMECTB K PASHBIM| (0o
OpPraHUYECKON XUMUHU. KJlaccam HEOPraHU4eCKHUX u

OPraHNYEeCKUX COCTUHEHUH.

16




¥Y.3. XapaktepuszoBaTb 3JIEMEHTbI MAaJIbIX
MEPUOJIOB 0 UX MOJIOKEeHUIO B [lepuoanyeckoi
cucteme JI.M1. MeneneeBa; o0IIMe XUMHUCCKUE
CBOWMCTBAa METAJIJIOB, HEMETAJJIOB, OCHOBHBIX
KJIaCCOB ~ HEOPraHMYEeCKUX M OpPraHUYECKHUX|
COEJIMHEHMI; CTPOCHUE U XMMHUUYECKHUE CBOMCTBA
W3YYCHHBIX HEOPraHWYECKUX U OpPraHUYECKHUX|
COCJIMHEHUH.

AJIEMEHTOB  MaJlbIX
MOJIOKEHUIO B

CUCTEME JN.
BBISIBJICHUE 00mIHX
CBOMCTB U  CTpPOCHUS
METAJNIOB,  HEMETAILJIOB, OCHOBHBIX
KJIaCCOB HEOPraHUYECKUX 5|
OPraHUYeCKUX COCTMHEHUMU.

AHanu3nupoBaHue
MEepUOJIOB o
Ilepuonuueckoi
Menneneena;
XUMHYECKUX

CdopMupoBaHHOCTH

HaBBIKOB COCTAaBJICHUS
CXEM CTPOCHHS aTOMOB
MaJIbIX u 0O0JIBIINX
MIEPHOJIOB 3JIEMEHTOB

[ICXD JI.1. Menpaeneena.

Y4. OObsCHATP  3aBUCHUMOCTh cBoucTB| [IpocnexxuBanue 3aBucUMOCTH CBOMCTB | KOpmyneHTHOCTh onucanus
XMMHUYECKOI0 3J€MEHTa M 00pa30BaHHBIX MM | BEIIECTB OT UX COCTaBa U CTPOEHMS, | XUMHUYECKUX IIPOLIECCOB,
BEILLECTB OT IOJOXeHUs B llepuogmueckoit [IPUPOABI XUMUYECKON CBSI3U;| U3MEHECHUS CKOpOCTH
cucreme J[.M. Menzaeneesa; 3aBUCUMOCTH YCTaHOBJIICHME BJIMSHHUS  pa3IM4YHBIX| XMMUUYECKUX  peakUui IMoJy|
CBOMCTB HEOPraHWYECKUX BEUIECTB OT MX (akTOpOB HAa CKOPOCTh XMUMHYECKOH| BIMSHHEM pa3IMyYHBbIX
COCTaBa M CTPOEHUS, NPUPOAY XUMHUYECKOU peakiMu M IOJOXKEHHE XHMHYECKOro| (paKkTOpOB.

CBA3M, 3aBUCHMOCTH CKOPOCTH XMMHYECKOM | paBHOBecHs.

peakuuu oT pa3IM4YHBIX (bakTopoB,

pEaKLMOHHOU CIIOCOOHOCTH  OpraHMYECKHX

COECJMHEHUI OT CTPOCHHUSI X MOJIEKYJL.

Y.S. IlpoBoguTe pacyeTsl IO XUMHUYECKHM [IppuMeHeHHEe  HaBBIKOB pemienus| Kommuiekcnoe BJIaJICHUE
dbopmMynaM U ypaBHEHUSIM PEaKIHiA. XUMHYECKHUX 3ajady; IIPOBEJICHHUE| HAaBbIKAMU pelieHus

pacucToB MacCOBOM J0JIN, o0bema U
MacCChI BCIICCTBA.

XHUMHWUYCCKUX 3a1a4.

¥.6. OcyiecTBiaiaTh CaMOCTOSITEIBHBIM TTOUCK
XUMHYECKOH WH(pOpMAIMKH C HCIOJIB30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (CIIPAaBOUHBIX, HAYYHBIX

u HAyYHO-TTOMYJISIPHBIX U3J1aHuM,
KOMITBIOTEPHBIX0a3/JaHHBIX,PECYPCOB
WuTepHera);  MCHOIB30BaTh  KOMIIbIOTEPHBIE

TEXHOJIOTUU s 0o0paloTKM M Iepelradu
XUMHUYECKON MHPOPMAIUH U €€ MPECTaBICHUS
B PA3JIMYHBIX opMax.

O60CHOBaHHOCTh BbIOOpA u
OIITUMAJIBHOCTB COCTaBa}
MH(POPMAIIMOHHBIX HCTOYHUKOB,
HeO6XO)II/IMI)IX I peICHN
MOCTaBJICHHOM  3ajjaud; IMpHUMEHEHHe
KOMITBIOTCPHBIX TEXHOJIOTHH JJIA]

00paboTKH U nepesaun HHGopMaIum.

[TonnHOTa 0OBEMA TIOKCKA
uH(popMaLnu;

LEJIOCTHOE W KPUTUYHOE
BOCHpUATHE UHPOPMALUY;

¥.7. HUcnonbs3oBaTh NpuoOpeTeHHbIE 3HAHUS U
YMEHHUSI B TPAKTHYECKOW NEATEIHHOCTH U
IIOBCEIHEBHOMN KHU3HH; copMHpOBaTH
COOCTBEHHYIO TMO3MIIMI0 TIO OTHOIIEHUIO K
XMMUYECKOH HWH(POpPMAaLUHU, NOTy4aeMod W3

Pa3HBIX KCTOYHUKOB.

OO60CHOBaHHOCTh BbIOOpa U yMEHHE
HCIIOJIb30BATh IMOJYUYCHHBIC 3HAaHHA B|
o0lacTH  XMMHUHM B  NPAKTHYECKOHN
JEATEIbHOCTH.

KoMIniekcHOCTE ¥ IOJIHOTA
3HaHUH B 00JIaCTU XUMMU,

c(hOpMUPOBAHHOCTH

HaBbIKOB MIPUMEHEHHUS
3HaHUM B IPAKTHUYECKOU
IIJIOCKOCTH.
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3HaTh:

dopMynupoBaHue, 0ObSICHEHUE U Emkoe  ompenenenue u

3.1. BaxHeiime XMMUYECKHE TEOPUH U 3aKOHBI| aHAIMPU30BAaHUE OCHOBHBIX aHaJIM3UPOBaHUE OCHOB
XUMUU. XUMUYECKUX TEOPUN U 3aKOHOB XMUMHH. | XMMHYECKOUN HAYKH.
3.2. Baxueilmme XUMHUYECKHE MOHSTHS: Ornpenenenue u ucnoJibzoBanue| LlemoctHoe BJIAJICHUE
BEILECTBO,XUMUYECKUNDIIEMEHT,aTOM, OCHOBHBIX XHMHYECKMX TEPMUHOB  H| 0a30BBIM MOHATUMHBIM
MOJIEKYJ1a,  OTHOCHUTEJIbHBIE  ATOMHAs u| MOHATHM, METOJIOB UCCIIEA0BAHUS. anmnapaTom XUMHUYECKHUX
MOJIEKYJIIpHAss MaccChl, HOH, aJUIOTPOIIHUS, HayK JUISL PacKphITUS
U30TOIIbI, XUMHUYECKas CBSI3b, CYILIIHOCTHU OCHOBHBIX
3IEKTPOOTPULATENBHOCTb, BAJICHTHOCTb, MOHATUH U TEPMUHOB
CTENEHb OKHUCJIEHMS, MOJIb, MOJISIpHAas Macca, XUMUU.
MOJIIpHBIA 00BbEM Ta3000pa3HbIX BEIIECTB,
BEILIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHMSI, pacTBOpBHIL, AIIEKTPOJIUT u
HE3JIEKTPOJIUT, 3IEKTPOJIUTUYECKAS
JUCCOLUAIMs, OKUCIUTEIbh U BOCCTAHOBUTEIND,
OKHCJIEHUE U BOCCTAaHOBJICHHE, TEIIOBOU
3p(deKkT peaknuud, CKOPOCTh XHMHUYECKOMH
peakluy, KaTaliu3, XMMHUYECKOE pPaBHOBECHE,
YIJIEPOAHBIN CKeNeT, QyHKIMOHAIbHAS TPYIIA,
M30MEpPHsI, TOMOJIOTHSL.
3.3. JlocTmkeHUsl COBpeMEHHOM xumuueckoil | OddekTuBHbI MOMCK BO3MOXHOCTEH| AHATU3UPOBAHUE u
HayKl M XUMHUYECKHUX TEXHOJIOTMM AJid pa3BUTHUs poeCCUOHATIbHBIX| MPUMEHEHUE  JTOCTHKEHUH
MOBBIIIEHUS] COOCTBEHHOT'O MHTEIIJIEKTYaIbHOTO | HaBBIKOB;  HMCIOJb30BAaHUE TOCTHKEHUH| COBPEMEHHOM  XMMHUYECKOMN
pa3BUTHA B BBIOpaHHON  TPO(dEecCHOHATBHOM| XUMUYECKOM HayKu B HAYKM U XUMHUYECKUX
JIESITETbHOCTH. po¢eCCUOHAIBHON e TETHHOCTH. TEXHOJOTHI JUTS

MOBBIIICHUS KBATU(DUKAIIH
U JINYHOCTHOTO POCTA.

3.4. BnaneHrue 0OCHOBHBIMHM METO/IaMU HAyYHOTO

IMO3HAHUS, UCTIONIB3YEMBIMU B XUMHH:
HaOIIOICHUEM, OICaHuEM, U3MEPECHHEM,
AKCIIEPUMEHTOM; yMEHHE 0o0pabaTbIBaTh,

OOBACHATH PE3YIbTAThI IPOBEACHHBIX OIIBITOB U
AC€JIaTb BBIBOABI, TOTOBHOCTH U CIIOCOOHOCTH

MNPUMEHATE MCTOABI IMO3HAHUA IIPU PCIICHHUU

IIPAKTUYCCKUX 3a1a4.

[IpuMeHeHnsT MEeTOI0B
peUIeHUN  IPAKTUYECKHUX 3ajad
MIPOBEJACHUH OIIBITOB.

IIO3HAHUS TIPH

u

O060CHOBaHHOCTH BBIOOpA
METOJI0B HAy4YHOTO
ITO3HAHMS U ITyTEH PEIICHUS
NPaKTUYECKUX  3a7ay B
po¢eCCHOHAIBHON
JESATEIBbHOCTH.

18




3.5. IlpaBuna TtexHuku Oe3zomacHocTH  Tpu | Beimonnenue IIpaBUI TexHukH| KomruiekcHoe  3HaHue Y
HCIIOIb30BAHUH XUMHUYECKHUX BEILLECTB. 0e301acHOCTH npu pabote ¢| IOCKOHAJIbHOE BBIITOTHECHUE
XUMUYECKUMHU BEIIECTBAMU. IIPaBUII TEXHUKH
0€30I1aCHOCTH, OCHOBAaHHBIX
Ha HOPMAaTUBHBIX y
IIPAaBOBBIX JOKYMEHTAaX.
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KOHTpOJIbeIe H TECTOBbIC 3aJaHUA

Bonpocsl (TecThl) A5 TecTUPOBaHus mo Temam 1.1-1.6

Bapuant Ne 1.
Br16epute npaBuiIbHbINA OTBET
1) Uwucno mosekyn B 1 Myl ra3a npu H.y. paBHO

Otser: a) 6,02 -1023 ;06) 2,7 -1019 B) 3,01-1020

2) BHemHuii 371€KTPOHHBIA YPOBEHB aTOMa JIeMEHTa uMeeT HopMyIy 3s?3p* . Dopmyna
BBICIIIETO OKCH/Ia M BOAOPOIHOTO COSIMHEHHSI STOTO SJIEMEHTA
a)H,0 uH,S; 6) SOz um H2S; B) SeO3 u  H,Se;
3) BrruncnuTe OTHOCUTEIBHBIE MOJIEKYIISIPHBIC MACChI BelIecTB 1Mo ux (popmymnam: FeoOs,
H2SOy4, CuO, P20Os5, CSo, HNO3.
4) BoruncnuTe MaccoBbI€ JOJU 3JIEMEHTOB B MOJIEKYJIE CEPHOU KHCIIOTHI.
5) K peakuusm ruponn3a He OTHOCUTCS PEAKIIUs
a) CH3COOCH3 + NaOH(p-p) —
6) Na,O + H,0 —
B) K5SiO3 + HoO —
6) Peakuueii oOMeHa SBIISIETCS B3aUMOICHCTBHE
a) OKCUJIa KaJIbLIUS C @30THON KUCIOTOM
0) COJITHOM KUCIIOTBI C MATHUEM
B) 3TUJIEHA C BOAOPOIOM
7) CreneHb OKUCIICHUS a30Ta B HUTPATE KaJlKsl paBHA:
a)-50)+3B)+5
8) OxmucauTesieM B XUMHUECKON PEAKIIUH, TPOTEKAIOIIEH B BOJHOM PAaCTBOPE COTIIACHO
ypaBuenuto Fe + CuCly = Cu + FeCly, sBnsercs:

0 +2 0 +2
a)Cu 6)Cu B)Fe r)Fe
Bomnpocsl (TecThl) A5l KOHTPOJIsS 10 pa3aenay O0mas 1 HeopraHuveckasi XMuMHH.

BapuanTt Ne 1.
1) Beruucinure MaccoBbI€ IOJIH 3JICMEHTOB B MOJIEKYJIE THAPOKCH A HATPHSL.
2) CxoJIbKO MOJIEKYIT BelecTBa copepkutcs B 15 1. okcuza asora (1) npu H.y.?
3) CocraBbTe ypaBHEHHE peaKkIlMd HOHHOTO OOMeHa XJIopHuaa 6apus ¢ CyibhaToM MarHus B
MOJIEKYJISIPHOM, TTOJTHOM M KPaTKOM MOHHOM BHUJIE.
4) 3akoHunTe ypaBHeHUs peakinii. COCTaBbTe MOJIHOE U COKPAILIEHHOE HOHHOE YPaBHEHUS
9TUX PEaKLUi.
Ba(OH), + HCl=... + ...
5) Hanummre ypaBaenue ruaponmsa conu KoC O3, ykaxuTe peakiyio Cpeibl.
6) 2.MeTo/10M 3IIEKTPOHHOTO OanaHca COCTaBbTE YPABHEHUS OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIIUH, MPOTEKAIOIIEH MO CXEMeE:

P + HNO3 —H3POy4 + Ho0 + NO,

Bonpocsl (TecTbl) A1 KOHTPOJIA MO pa3geay Opranndyeckass XMHMHS.

BapuanTt Ne 1.
1. Ykaxure CTpyKTYpHYIO POPMYIy YKCYCHOM KHCIOTHI:

a) CH3 — COOH; 6) CH3 —CH, - COOH;

B) CH3 —CH o— CH5 - COOH;
r) CHz —CH »— CHy — CH — COOH.
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2. Kaxoii BUJ H130MEpUHU COOTBETCTBYET YKa3aHHBIM BEIIECTBAM
CH3 - CHp — CHy— COOH u CH3 — CH — COOH:

CH3
a) U30MepHsl YTIICPOTHOTO CKENIEeTa;
0) M30MepHsI MOJIOKEHHSI KPATHOM CBSI3H,
B) MEXKJIACCOBOI M30MEpHS;
') TEOMETPHUYECKAsT H30MEPHSI.

3. YcTaHoBHTE COOTBETCTBHE MEKAY (POPMYIION CIMPTA U Ha3BAaHUEM H30MEpa 3TOTO CHHPTA.

dopMyiia ankeHa: Ha3Banue nsomepa ankeHa:
1)C4HgOH; a) 2MeTwI1 nponaHo-1;

2) CsH110H; 0) 2,3aumerun Oyranon-1,

3) CgH130H; B) 23TWJI TPOMaHo-1;

4) C7H150H. r) 2 MeTuna 2 >tun Oyrados-1.

Bonpocsl (Tectbl) 1ist AuddepeHunpoBaHHoro 3auera

1. IIpu B3anMoOAENHCTBUM ¢ HEMETAJUIAMU METaJlIbl IPOSBIISIOT CBOMCTRA:
a) OKUCJIUTENbHBIE; 0) BOCCTAHOBUTEJIbHBIE; B) KUCIOTHBIE; I') OCHOBHBIE.

2) DnexTpoHHas (hopMylia BHEITHETO SHEPTeTUYECKOTO YPOBHS aTOMa CEpPhl
a) 35 °3p*; 6) 1s2s 2p°®3s°3p”; B) 3s23p° ) 1s?2s?2ps.
3) 'omosoruyeckue psiibl OpraHuveckux coennneruii. Kimaccudukarst
OPraHNUYeCKUX COCTMHECHUH.

4) CocraBbTe DJIEKTPOHHBIE YPABHEHHS, OINPEAEIUTE OKHCIMTEb W BOCCTAHOBHUTEID H
ypausiite peakiuio:NaBr + Cl, — NaCl + Bry

MeToauueckue MaTepHaJibl

Meroanueckue maTepuasnbl, ONPEACIISIONINE TPOLEAYPbl OLEHUBAHUS PE3yJIbTATOB
oOy4eHHs  XapaKTepu3yomux  (OpPMHUPOBAHHWE  KOMIETEHIIMA  MPEJICTAaBIEHH B
METOJIMYECKUX PEKOMEH/IAIMs TIO0 BHITTOTHEHUIO MPAKTHUECKUX U CAMOCTOSTENBHBIX PaboT.

TemaTu4ecKkunii JIaH CAaMOCTOATEIbHON PadoThI

Ne Tema KoauvecTBo ®opma c/p
4acoB
1 Pemenne 3a1a4 Ha OCHOBHBIE 3aKOHBI 2 Pabora ¢
XUMHH. Y4EOHHKOM,
3aI0JIHEHHUE
paboueii TeTpaau
2 Brinonnenue ynpakHeHuil Ha 2 Pa6ora ¢
OCHOBHBIE MTOHATHS B XUMUH. y4eOHUKOM,
3aIoJTHEHHE
paboueil TeTpaau
3 Brimonaenue ynpaxkxHeHuit Ha ctpoeHue | 2 Pa6ora ¢
aTOMOB JIEMEHTOB y4eOHUKOM,
3aItoJTHEHHE
paboueil TeTpaau
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CocraBienue KpoccBopa.

Pa6ora ¢
Ppas3siInuHbIMU
HCTOYHHKAMH,
BKIIIOYast
WHTEPHET-
pecypchl,
3aroJHEHNE
paboueii TeTpaau

CocraButh Tabnuily «JlucrnepcHsie
CHCTEMBD».

Pabora ¢
pa3JII/I‘IHBIMI/I
HMCTOYHUKAMH,
BKJIIOYAst
HHTEPHET- PECYPCHI

Pedepar «Bkinaa oTe4ecTBEHHBIX
YUEHBIX B Pa3BUTHE TCOPHHU
AJIEKTPOJIMTUICCKOM TUCCOIHAIIANY.

Pabora ¢
Pa3InYHBIMH
HNCTOYHUKAMU

Kiaccudukanus HeopraHU4ecKux
COCTUHEHUH.

PaGora ¢
y4eOHUKOM

Pemenue 3amay Ha CKOpPOCTb
XUMHNYCCKHX peaKI_II/Iﬁ

PaGora c
y4eOHUKOM,
3aIl0JTHEHHE
paboueii TeTpaau

ynpa)KHeHI/IH 10 COCTaBJICHHIO
ypaBHeHI/Iﬁ OKHUCIHUTCIIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ

PaGora c
y4eOHUKOM,
3aIlOJTHEHHE
paboueii TeTpaau

10

IIpesenTanus nmo reme «Hemerauibiy.

PabGoTa ¢
Pa3IMYHBIMH
HCTOYHHUKAMMH,
BKJIIOYast
WHTEPHET- PECyPCHI

11

[Ipe3enTanus mo Teme « MeTtamibhy.

PabGoTa ¢
pa3IMYHBIMH
HCTOYHHUKaAMMH,
BKJIIOYas
WHTEPHET- PECYPCHI

12

Pemenne ynpaxxunenuit no
COCTaBJICHUIO ()OPMYJI YTIIEBOAOPOAOB.

Pabora ¢
Y4EOHHKOM,
3aMoJTHEeHNE
paboueii TeTpaau

13

BupryanbHoe MoeTpOBaHNE MOJIEKYIT
YTJIE€BOJIOPO.

Pabota ¢
Pa3IUYHBIMU
MCTOYHHKAMH,
3aMoJHEHHE
paboueil TeTpaau

14

CocrasiieHe TaOJIHIBI
«YTIeBOAOPOIBI».

Pabota ¢
Pa3IUYHBIMU
UCTOYHHKAMH,
3aloJTHEHHE
paboueil TeTpaau

15

Pedepar «cTopust OTKpBITUS U
pa3pabOTKH Ta30BbIX U HEDTIHBIX

Pabora ¢
pa3INYHBIMH
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MecTopoXxaeHu B Poccuiickoi HCTOYHUKAMU
denepanuny. nH(popManun
16 Cocrasiienue KpOCCBOP/Ia Pabora ¢
«Kucnopoacoaepxamme OpraHUYECKHE Y4eOHUKOM,
COETUHEHHMS. 3aI0JIHEHUE
paboueii TeTpaau
17 CocraBiieare 0000maromen TadIuIbl Pabora ¢
«Kucnopoacoaepxaiine COeTUHESHUS. Y4eOHUKOM,
3aI0JIHEHUE
paboueii TeTpaau
18 CocraBnenune cxeMbl «CHUHTETUYECKHE Pa6GoTa ¢
Mmoroiue cpeactsa (CMC): pa3IUYHBIMU
JIOCTOMHCTBA U HEJOCTATKI. HCTOYHUKAMHM
19 Tect «A3oTcoaepxallue opraHuuecKue Pabota ¢
COCIUHCHHMS. Pa3IMYHBIMH
HCTOYHHUKAMH

HUroro: 39
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PEIIEH3K
Ha pabouyio mporpaMmy

nucuurmraa OV J1.06 Xumus

crienanbHocTs 15.02.01 MoHTaX ¥ TeXHUYECKas IKCIUTyaTallys IIPOMBIILIEHHOTO
obopy/1oBaHu (110 OTPACIISIM)

6a30BkIif yPOBEHB TTOJITOTOBKH

IIpencraBnennas Ha pereH3uto pabodas nporpamma mucnumuineel OV J1.06
XuMus TIO CTPYKType COOTBETCTBYET THIIOBBIM TpeboBaHusM K pabodeit
IporpamMme.

Cognepxanue y4eOHOTO MaTepuana CoOTBeTCTByeT Tpebopanmsm DPI'OC
cpenHero obuiero o6pazoBaHus.

ITpenycMoTpenHble TporpaMMOM — pasfiensl, TEMBI, TpPaKkTHYeCKHe H
nabopaTopHbie paboTHI, 3ajaHHsi UL CAMOCTOSTENHHONW pabOTHl CTYIEHTOB
TO3BOJIOT chopMupoBaTh y 00y9aronMXcs 3HAHWA, YMEHHS B COOTBETCTBHH C
tpeboBannavMu OI'OC cpexnnero obmero 00pa3zoBaHus.

KonuuectBo 4WacoB mo TemMaMm M pas/iellaM paclpesieNeHO PallHOHAIBHO.

YxaszaHHple B TiporpamMme (GOpMBI M METOIBI KOHTPOJIS M  OLEHKH
pe3ynsTaToB  00ydYeHHMs IIO3BOJIAIOT KOHTPOJIHPOBAaTH YPOBEHb OCBOEHUS
obyyaroImuMHCs 3HaHHH, YMEHHIA.

B mporpamme wucrons3oBaHbl pa3sHOOOpazHele (OpPMBI  OpraHU3aLMU
y4eOHO# eaTeTbHOCTH 00y YarOIUKCS.

Peanusamms mporpaMMmbl  OCHOBaHAa Ha TIPHMEHEHHH COBPEMEHHBIX
HWHO)OPMAIIMOHHbIX U NEJIATOTHYIECKHX TEXHOJIOTHIA.

B nporpamme ucnonesyercs nuTeparypa, W3/aHHas B Te4eHHE 5 JeT u
pekomenioBaHHas Mun#cTepcTBOM 00pasosanus PX®.

PaGoyas mnporpaMMma [HMCIMIUIMHEI MOMXeT OBITh pEKOMEHIOBaHA K
WCTIONIB30BAHMIO B Y4eOHOM TIpollecce /Ui MOJNy4YeHHs CpefHero obmero
00pasoBaHMs B Ipeje]laX OCBOEHMSI TPOTPaMM CpPeJHETO MpOodecCHOHATIBLHOrO
obpasoBaHus MO crenuanbHOCTH 15.02.01 MoHTaX B TexHHdecKas 3KCILTyaTalus
IPOMEIIILIEHHOr0 0obopyaoBaHus (IO OTpacnaM) Ha 6a3ze OCHOBHOro oGIIEro
obpaszoBaHwus.
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