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1. MACHOPT ITPOI'PAMMBI YYEBHOTI'O ITPEJIMETA
XUMHUSA METALJIOB

I.1. OO0nacTb npuMeHeHUs! NP OrPAMMBI

[IporpamMmmMa y4eOHOro npenmMera sIBJsIeTCS 4acTbiO MPOrpaMMbl MOJATOTOBKHU
cnenuanuctoB cpeanero 3BeHa (manee - IIIICC3) B coorBeTcTBUU € (PenepanbHbIM
rOCY/IapCTBEHHBIM 00pa30BATENbHBIM CTAaHAAPTOM CPEIHEr0 MPOPECCHOHATBHOIO
oOpazoBanuss 1o cneruaigbHoct 09.02.07  «MHbOpManMOHHBIE CHUCTEMBI U
IPOrpaMMUPOBAHUE).
1.2. Mecto mnpeamMera B CTPYKType OCHOBHOH mnpodeccuoHAILHOM
o0pa3oBaTe/IbHOU NPOTrPaAMMBI:

[Ipenmer  oTHocuTcs K  0a30BbIM  JUCHUIUIMHAM M BXOJIUT B
obmieobpasoBarenbHbiil kI Texauueckoro npouist [MIICC3 no cneunanbHOCTH
09.02.07 «MHpopMaliMOHHBIE CUCTEMBI M TPOTPAMMUPOBAHUEN.

1.3. Hern m 3amauym mpeaMera — TpPeOOBaHUsI K Pe3yJbTaTaM OCBOEHHSA
npeaMeTa:

OcBoeHme copepkaHus ydeOHOTO MmpeaMeTa « XUMHUS METAIIOBY, 00€CTIeYnBacT
JOCTHKEHUE 00YJaroUMUCS CIAEAYIONIUX Pe3yIbTaToB:

* IUYHOCHIHBIX:

— YyBCTBO TOPJOCTH M YBaXCHHS K HCTOPUU M JTOCTIKEHUSM OTEYECTBEHHOM
XMMHUYECKON HayKH; XUMHUYECKH TpPaMOTHOE MOBEAEHHE B MPO(hecCHOHATBLHOU
JESTeNbHOCTH W B OBITY TpH OOpaleHMH ¢ XUMHYECKHMMH BEIIeCTBAMH,
MaTepHajJaMy U TpOLIeCCaMU;

— TOTOBHOCTh K TMPOJOJDKEHHUIO 00pa3oBaHUS W TOBBIIICHUS KBaTU(UKALWUU B
n30paHHON TPodecCUOHATBHON JEeATENbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIH
XUMHYECKUX KOMIIETCHIIUN B ATOM;

— YMEHHE WCIIOJIb30BaTh JOCTI)KEHHS COBPEMEHHOW XHMHYECKOM HayKu U
XUMUYECKHX TEXHOJOTUH Il TOBBIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOT'O
pa3BUTHS B BEIOpaHHON TPOGECCHOHATBHON AeSTeNbHOCTH;

* MemanpeomMemHulx:

— WCIOJNIb30BaHME PA3TIMYHBIX BUJOB IIO3HABATEILHOM  NEATENBHOCTH U
OCHOBHBIX MHTEJUICKTYaJIbHBIX OMepanuil (MOCTaHOBKH 3a7aud, (HhOpMyIUPOBAHUS
TUIOTE3, aHAJINU3a U CUHTE3a, CPaBHEHU S, 000011I€HNUs1, CUCTEMAaTH3al[iH, BbISBIICHUS
IPUYUHHO-CIICCTBEHHBIX CBS3€H, OUCKA aHAJIOTOB, (POPMYIUPOBAHUS BHIBOJIOB)
JUIS pelIeHUs TIOCTaBJICHHOW 3aJa4yd, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS
(HaOmIoIeHUsl, HAYYHOTO DSKCIEPUMEHTA) s M3YyYEHHUs pas3IudyHbIX CTOPOH
XUMHYECKUX OOBEKTOB W MPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B PO ecCuoHaIbHOM cdepe;



— HCHOJIb30BAHUE PA3JIMUYHBIX HCTOYHHUKOB JJIi TIOJYYECHUS XUMHUYECKOMU
MHpOpMAIIMU, YMEHUE OLICHUTh €€ JIOCTOBEPHOCTh MJIsi JOCTHIKEHHUS XOPOIIUX
pe3yabTaToB B mpodeccuoHaabHol chepe;

* npeOMemHbIX:

— chOpPMUPOBAHHOCTh TMPEACTABICHUM O MECTE€ XUMHUU B COBPEMEHHOW HAy4dHOU
KapTUHE MMpa; [OHMMAaHHME pOJIM XUMHH B (HOPMUPOBAHHM KpYyrozopa H
(yHKIIOHAIBHON IPaMOTHOCTH YeJIOBEKa ISl PEIeHUs] IPaKTUYECKUX 3a/1a4;

— BJAJICHUE€ OCHOBOMOJIAralOIIMMH XMUMHUYECKUMHU TOHATUSMH, TEOPHUSIMH,
3aKOHAMM W 3aKOHOMEPHOCTSIMU; YBEPEHHOE II0JIb30BAaHUE XUMHYECKOU
TEPMHUHOJIOTMEW U CUMBOJIMKOW;

— BJIAJICHUE OCHOBHBIMU METOJJAMU HAYYHOT'O ITI03HAHUS, UCIIOJIb3YEMBIMH B XUMUMU:
HaAOJII0/IEHUEM, OITMCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM; YMEHHe 00padaThiBaTh,
OOBSCHATH PE3YJbTaThl MPOBEIECHHBIX OIBITOB M JENaTb BBIBOJBI; NOTOBHOCTH
Y CIIOCOOHOCTH MPUMEHSATH METO/IbI TO3HAHUS MPU PELICHUH NMPAKTHUECKHUX 33]1a4;
— c(hOpMUPOBAHHOCTh YMEHHS /aBaTh KOJIMYECTBEHHBIC OIICHKU U TPOU3BOJIUTH
pacyeTsl 0 XUMUYECKUM (opMyJiaM U YPaBHEHUSIM;

— BJIQJICHHE NIPABWJIAMHM TEXHUKH O€30MACHOCTHU MPU UCHOIb30BAHUN XUMUYECKHUX
BELIECTB;

— ¢(OpMUPOBAaHHOCTh COOCTBEHHOW MO3UIUU MO OTHOIIEHUIO K XHMHYECKOU
uH(OopMaIu, Noay4aeMoil U3 pa3HbIX UCTOYHHUKOB.

1.4. PexoMeH1yeMoOe KOJIMYECTBO YACOB HA OCBOEHNE NPOrPaMMBbl NpeiMeTa:

MaKCHUMaJIbHOM yueOHOM Harpy3ku oOydaromierocst 82 yaca, B TOM YUCIIE:
TeopeTHYecKoro ooyuenus 48 yacos
MPaKTUYECKUX 3aHATUH 34 yaca



1. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0bem y4eOHOII mpeaMeTa U BUABI Y4eOHOH padoThI

Bup y4yeOHo# padorsl

Oovem uacoe

1 cemecmp 2 cemecmp
MaxkcumajibHas yueOHast Harpy3Ka 38 44
(Bcero)
Oo0si3aresibHAs  ayIUMTOPHass  y4deOHast 38 44
Harpyska (Bcero)
B TOM YHCJIE:
JIEKIIAU 22 26
MPAKTUYECKUE 3aHATHUS 16 18
Dopmbl nPOMENHCYMOYHOU ammecmayuu Hughghepenyu-
DPOBAHHbIU
3auem




2.2. TemaTuyeckuii IJIaH U colepKaHUe Y4eOHOT 0 MpeaMeTa

Ypoesens
HaumenoBanue Coaep:xxanue y4eOHOro MaTepuasia, JabopaTopHbie U NPaKTHYeCKHe PadoThl, CAMOCTOSATEIbHAA Oo0bem
pa3iesnoB U TeM pabdoTa o0yuyarwiuxcs, KypcoBasi padoT (MPOeKT) (eciu npedycmompensi) 4acoB 0csi)lenu
1 2 3 4
Paznen 1. Opranuveckasi XuMust 38
Tema 1.1. Conep:kanue y4eOHOT0 MaTepuaia 4
OcHoBHbIC NOHATUA | | IIpenmer opranudeckoil xumuu. IIpupongHbIE, HMCKYCCTBEHHBIE U CHHTETUYECKHE OPraHUYECKHUE 2 1
OpPraHu4ecKoi BeniectBa. CpaBHEHHE OPraHUYECKUX BEUIECTB C HEOPraHWYEeCKUMH. Teopusi CTpOEHUs OpraHUYECKUuX
XHMHH U TEOPHA coequHeHnid A.M. bytnepoBa. OCHOBHBIE ITOJOKEHUS TEOPUH XHUMHUYECKOTO cTpoeHus. M3omepusa u
CTPOCHUs nu3oMepbl. Xumuueckre (opMynbl M MOAENH MOJEKYJd B opranuueckond xumuu. Knaccudukaius
OPraHu4ecKux opraHn4eckux BemecTB. Knaccuukanus BemecTB MO CTPOSHUIO YIJIEPOJHOTO CKeleTa M HaJIMYHI0
coeIMHeHU ¢dbyHKkuMoOHaNBHBIX Trpymi. ['omonoru u romonorus. Hauana momenknatypsl [UPAC. Knaccuduxarnms
peakuuii B opraHudeckoil xumuu. Peaknuum mnpucoenuHeHusi (TMIpPUPOBAHUS, TajloOr€HUPOBAHMS,
TUIPOTraJIor€HUPOBAHNUS, rUpaTalnn). Peakuun OTILETJICHHS (terunpupoBaHus,
JEeTUAPOrajJor eHUpOBaHus, Jeruaparanun). Peakiuu 3amenienus. Peakium nzomepusanuu.
IpakTHYecKoe 3aHATHE 2 1
ITpoBepka 3HaHui oOydaromuxcs o teme 1.1. 3HaHHE OCHOBHBIX IOJIOKEHMH Teopuu byTtiiepoBa, ymeHue
MOCTPOEHUSI YIJIEPOJHBIX CKEJIETOB Ha MpUMEpE MPOCTHIX YIJIEBOJOPOJOB M UX MPOU3BOAHBIX. YMEHHUE
OTIpeNeNsATh TUIIbI THOPUIN3aliy aTOMOB YTJIepoia, HaJlMuKe M- U CUTMa- CBsI3el B CTPYKTYpHOU hopmyie
OpPraHUYEeCKOro BEILECTBA.
Tema 1.2. Conepxanue yueOHOTO MaTepurana 14
YruaeBoaopoasl uux | 1 AnkaHbl. AJIKaHbI: TOMOJIOTUYECKUN PsIZl, U30MEPUSI 1 HOMEHKJIATypa ajJKaHOB. XUMHYECKHE CBOHMCTBA 2 1
NPHUPOAHbIE aJKaHOB (MeTaHa, 3TaHa): TOPEHUE, 3aMellleHue, pa3iokKeHue, Jeruapupopanue. [I[pumenenue ankaHoB
HCTOYHUKHU Ha OCHOBE CBOICTB. [Iporieccsl MpoMBIIUIEHHOH NepepaboTku HePTH: KPEeKUHT, pudopMuHT. OKTaHOBOE

YHCIIO OCH3UHOB U IIETAHOBOE YHCIIO AU3EILHOro ToILmmBa. KokcoxmMmmueckoe MMpOou3BOACTBO U €ro

MPOTYKIIMSI.
Peuienue sxcriepruMeHTalbHbIX 33124




AJKeHbl. OTUJIEH, €ro InoilydeHue (JeruApupoBaHUEM »3TaHa, JACHOJMMEpPU3aLUEH IMOJUITHIICHA).
I'oMmonoruueckuii psa, U30MepUsi, HOMEHKJIATypa aJIKeHOB. XMMHYECKHUE CBOWCTBA 3TUJIEHA: TOPEHUE,
KayecTBEHHbIE peakuuu (oOecuBeunBaHHEe OpPOMHOM BOJBI M pacTBOpa IepMaHraHaTa Kajus),
ruapartanuys, noaumepusanus. [IpumeHenne sTuiaeHa Ha OCHOBe CBOMCTB. J/lueHsl u kayuyku. [lonarne
0 JMEHAaX KaK YIJeBOJOpOAax C JABYMS JIBOMHBIMHU CBs3siIMH. CONpsDKEHHBIE TUEHBl. XUMHYECKHE
cBoiicTBa OyTranmeHa-1,3 u u3onpena: obecuBedrMBaHe OPOMHOW BOJBI U MOJIMMEPU3ALUS B KAYIyKH.
HatypaynpHblii M cuUHTeTHYECKHME Kaydyyku. Pe3umHa. AJKHHBL. AneTwIeH. XUMHYECKHE CBONCTBA
alleTHJIeHa: ropeHue, ooeclBeunBaHNe OPOMHOMN BOJIbI, IPUCOEANHEHHE XJIOPOBOAOPOAA U T'HJIpaTalts.
IIpumeHeHue aneTiIeHa Ha OCHOBE CBOMCTB. MeKKIIaccoBast H30MEPHs C AJIKaJUCHAMM.

Apensl. ben3on. Xumuueckue cBOMCTBa O€H307a: TOPEHUE, PEAKIIMU 3aMelleHHsl (TaJoreHupPOBaHue,
HuTpoBaHue). [Ipumenenne 0eH3051a Ha OCHOBE CBOMCTB.

KTHYE€CKHE 3aHATHUSA

[IpenenbHbIE YriIeBOIOPOIbI. AJIKaHbl. XMMHUYECKUE U (PU3MUECKHE CBOMCTBA, ITOTyYCHHE.

HenpenenbHble yriieBoaoposl, XuMU4eckue U (U3n4ecKue CBOWCTBA, OTyYeHHUE.

ApomaTudeckue yriieBoAOpO/bl Ha MpUMepe OeH30J1a U €ro MPOCTEHIINX FOMOJIOTOB. XUMHUYECKUE U
¢bu3nyeckne CBONCTBA, MOTyYEHHE.

Tema 1.3.
Kucsopoacoaep:xann
e OpraHnvyecKue
COCIUHCHUSA

Coaep:xanue y4eOGHOro Marepuasia

14

1.

Cruptsl. [Tomydaenue sTaHosIa OpOKEHHEM TIFOKO3bI M THApATAallUed dTHIICHA. | MApOKCHIIbHAS TPYyIITa
Kak (yHkmuoHanbHas. [loHsATHE O TpEAENbHBIX OJHOATOMHBIX CIHUPTaX. XHUMHYECKHE CBOWCTBA
JTaHOJIA: B3aMMOJICHCTBHE C HATpHEeM, OOpa30BaHHME MPOCTHIX M CJIOXKHBIX 3(PHUPOB, OKHCICHHUE B
anpaerun. IlpuMeHeHnme »53TaHONAa HAa OCHOBE CBOMCTB. AJKOrOJHM3M, €ro NOCJIEACTBUS U
npeaynpexjaeHue. [ miepuH Kak npeacTaBuTeIb MHOTOATOMHBIX COUPTOB. KauecTBeHHas peakius Ha
MHOroatoMHbie cnupthbl. [Ipumenenne rimnepuHa. ®enon. duznyeckne U XUMHUYECKHE CBOMCTBA
¢denona. BzaumHoe BiusiHEE aTOMOB B MOJIEKyJie (DeHOMa: B3aMMOJEHCTBHUE C TUIPOKCUIOM HATPHS U
azotHou kucinoTor. [Ipumenenne ¢eHoa Ha OCHOBE €ro CBOMCTBA

Anpaeruasl. ITonsatue o0 anpaerunax. AnpaeruiHas rpynmna kak QyHkiuoHanbHas. Popmanbaerus 1
€ro CBOMCTBA: OKUCIICHUE B COOTBETCTBYIOIYIO KHCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIUI CIIUPT.
[Tomyuenue anpaeruoB OKUCICHUEM COOTBETCTBYIOUIMX cnUpTOB. IIpuMeHeHue ¢opmaibieruia Ha
ocHOBe ero cBoiicTB. KapOonosbie kuciothl. [IoHsTHE 0 KapOOHOBBIX KHcioTax. KapbokcuipHas rpymnmna
Kak (yHKIuMOHaNbHasA. ['oMonoruueckuil psn MpeAenbHbIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
HonyquHe Kap6OHOBBIX KHCJIOT OKUCJIICHUEM AJIbCTHUIOB. XUMHUdecKre CBOMCTBA YKCyCHOﬁ KHCJIOTBI.




o0IIre CBOMCTBA C MUHEPAJIHLHBIMH KHUCIOTAaMHU M peakiuu 3Tepudukanuu. [IpumeHneHune ykcycHou
KHMCJIOTBI HA OCHOBE CBOMCTB. BbICIIME )KUPHBIE KUCIOTHI HA IPUMEPE NaTbMUTHHOBOW M CTEAPUHOBOM.

IIpakTnyeckue 3aHATHUS 6
1. Xumuueckue 1 pu3nUecKre CBOMCTBA CHUPTOB (OKHCICHHUE CIIUPTA B ajbJACTH/I, TOTyUYeHUE TIUIepaTa
ME/IH, TUTPOCKOMUYHOCTb );
2. Xumudeckne U (U3UYECKUE CBOMCTBA aNBACTUAOB (peakius CcepeOpsIHOrO 3epKajia, OKHCICHUE
aJbJIETUAOB B KUCIOTY ¢ moMoIbio rupokcuaa menu (II));
3. CBoiicTBa yKCYCHOI KHCIIOTHI (B3aUMO/ICIICTBHE C METaJlIlaMH, C OCHOBaHUSIMH, C COJISIMH, OTHOILIEHUE K
WHMKATOpaM);
Tema 1.4 Coaepixanue yueOHOT0o MaTepuaia 6
Asorcoaepxkamue | IToaumepsl. benku u mosmcaxapu/isl Kak OHMOMOIUMEPHI. 4
OpraHuveckKue ILnacTmaccsl. [TonyyeHue noJMMepoB peakuen MoJIMMEepr3alii 1 MOJMKOHIeHcaluu. TepMoniacTuuHbIe
coeIMHeHMsI. Y TepMOpeaKTUBHBIE MacTMaccel. [IpencraBurenu miactmacc.
IMosumepsbi Bonokna, nx knaccugukanus. [lomydenue BoaokoH. OTaenbHbIC MPEICTaBUTENIN XUMHUYECKIUX BOJIOKOH.
IIpakTHyeckoe 3aHsiTHE 2
1. O6mee monnmanre BMC: knaccuukammm, criocodax moinydeHus, Gu3nKo-MeXxaHHndecKre CBOMCTBA,
COCTOSIHUSI, XUMUYECKHE CBOWCTBA, TPUMEHECHHUE.
Paznen 2. OO01mas M HeopraHnvyeckass XMMHUsl 42
Tema 2.1. OcuoBuble | Conepxxanue yaeOHOro Mmarepuasia 6
NMOHATHA M 3aKOHBbI | 1 | OcHOBHBbIe NOHATUSA XUMHMH. BemectBo. AtoM. Monekyna. XUMHYECKUH 3J€MEHT. AJUIOTPOMUS. 2
XUMHH [IpocTeie u cnoxHbIe BenecTBa. KauecTBEeHHBIN M KOJMYECTBEHHBIN COCTaB BEIIECTB. XUMUYECKHE 3HAKU
1 popmyisl. OTHOCUTENBHBIE aTOMHAS U MOJIEKYJIsipHas Macchl. KonmuecTBo BemiecTsa.
OcHOBHBIE 3aKOHBI XMMHH. 3aKOH COXPAaHEHHSI MACChl BEIIECTB. 3aKOH MOCTOSTHCTBA COCTAaBa BEIECTB
MOJIEKYJIIPHOM CTPYKTYpbI. 3aKOH ABOraJpo U CIEACTBUS UX HETO.
PacueTrHble 3a1aun Ha HAX0XJI€HUE OTHOCUTEJIbHOM MOJIEKYJISIPHOM MacCChl, ONPeIEIeHNE MaCCOBOM 10U
XUMHUYECKUX PJIEMEHTOB B CJI0KHOM BEIICCTBE.
IHepuoguueckmnii 3akon JI.U. MenpgeneeBa. Otkpoite .M. Menaeneessim Ilepuonnueckoro 3akoHa. 2

[Tepuonnueckuii 3akoH B popmynuposke /[.J1. Menzaeneesa.
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[lepuoanueckass TabnMIa XMMUYECKMX 3JEMEHTOB — rpaduueckoe OToOpa’keHHEe MepUOANYECKOro
3akoHa. CTpyKTypa Nepuoaudeckoid TaONuIbl: Mepuoabl (Mayble W Oobllue), Tpynnbl (IJIaBHAs U
noOouHas).

Crtpoenune atoma u nepuoanyeckuii 3akon .M. MenaeseeBa. AToM — cioxkHas vacTtuna. Sapo
(TpOTOHBI U HEHTPOHBI) U ANEKTPOHHAS 0000uKa. M30Tomnbl. CTpoeHue 3JIeKTPOHHBIX 0001049eK aTOMOB
JJIEMEHTOB MaJjbIX MepuoaoB. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX O00O0JIOYEK aTOMOB 3JIEMEHTOB
O0ONBIIMX TEepUoaoB (MEPEXOMHBIX 3JeMeHTOB). lloHsTne 00 opOutansax. s-, p- u d-OpbOuranm.
OneKTpoHHbIE KOHQUI'YypalMM aTOMOB XHUMHUYECKMX 3ieMeHTOB. CoBpeMeHHass (popMyanpoBKa
NEpUOANYECKOr0 3aKOHA. 3HaYCHHE EPUOANYECKOro 3aKOHA U MEPUOANYECKON CUCTEMbBI XUMUYECKUX
anemenToB JI.M1. MenzeneeBa /s pa3BUTHS HAYKH M MOHUMAaHHS XUMHUECKON KapTUHBI MUDA.

Tema 2.2.
CTtpoeHue BemecTBa

Coaep:xxanue yueoGHOro MaTepuasia

1

HNonnasa xumnyeckasi cB3b. KaTHoHBI, 1X 00pa3oBaHKe U3 aTOMOB B pe3yJIbTaTe IPOLECcCa OKUCIEHUS.
AHMOHBI, X 00pa30BaHME U3 aTOMOB B pe3yJIbTaTe Mpoliecca BOCCTAHOBIECHUA. FIOHHAsI CBA3b, KaK CBA3b
MEXAy KaTHOHAMM U aHMOHAMHM 3a CUET 3JIEKTPOCTaTHYeCKOro nputsxenus. Knaccudukaius 1oHOB: 110
COCTaBy, 3HAKy 3apsja, HAJMYMIO THAPATHON 000mouku. MoHHBIE KpucTauinieckue pemerku. CBoiicTBa
BELIECTB C HOHHBIM TUIIOM KPUCTAJNINYECKON PELIETKH.

KoBaneHTHass XuMu4yeckasi cBfi3b. MexaHu3M 00pa3oBaHUs KOBAJCHTHON CBs3W (OOMEHHBIH H
JIOHOPHO-aKIIENTOPHBII). DJIEeKTpOOTpULATENbHOCTh. KOBaJeHTHbIE MOJIIpHAs U HEMOJIpHAas CBA3H.
KpatHocTh KOBaneHTHOW cBsA3U. MoONEKyIsIpHbIE M aTOMHbIE KpHUCTajulnueckue pemerku. CBoiicTBa
BEILIECTB C MOJIEKYJIIPHBIMU M aTOMHBIMHU KPHUCTaJUIMYECKUMU PEIIETKAMMU.

Merainyeckas CBsi3b. MeTalmMueckass KPUCTAUIMYECKAs PEIIeTKa M METaJUIMYeCcKas XUMUYEeCKas
CBs13b. PU3NYECKUE CBONCTBA METAIIIOB.

ArperaTtHble COCTOSIHMS BellleCTB M BOAOPOAHAs CBAA3b. 1 BEpOE, )KUJIKOE U ra3000pa3HOE COCTOSHUS
BemlecTs. [lepexon BeniecTBa U3 OJHOrO arperaTHOro cOCTOsHUSA B Apyroe. BonoponHas cBs3b. UucTsle
BellectBa U cmecu. Ilonsatue o cmecu BemecTB. 'oMorenHsle u rereporensuslie cMecu. CoctaB cMecei:
00beMHas U MaccoBasi 10JI1 KOMIIOHEHTOB CM €CH, MaccoBasi 10JIsl IPUMeECceH.

Jucnepcubie cucremsl. [lonsatue o nucnepcHoit cucreme. JucnepcHas ¢asza u AucrepcuoHHas cpena.
Knaccudukanus nucnepcHbix cucteM. [IoHATHE O KOIIOUIHBIX CHCTEMAX.

Tema 2.3.

Conep:kanue yueOHOro MaTepuaa

15
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Bonaa. PacTtBopsbl.
DJIeKTPOJUTHYECKA
sl IUCCOMAIIUSE

Boaa. PacrBopbl. PacTtBopenne. Bona kak pactBoputens. PactBopuMocts BemiectB. HachlenHsble,
HEHACBIIICHHBIC, ITEPECHINICHHBIC PaCTBOPLI. 3aBHUCHUMOCTH pPacTBOPUMOCTH I'a30B, }KI/II[KOCTCI‘/'I " TBEPABIX
BEIIECTB OT Pa3IMIHBIX (DAKTOPOB.

MaccoBast 107151 PacTBOPEHHOT'O BEIIECTBA. JJIEKTPOJUTHYECKAS AUCCONUALNMA. DIJIEKTPOJIUTH U
HCIJICKTPOJIUTHI. aﬂeKTpOHI/ITI/I‘IGCKaﬂ Jucconuanus. MexaHU3MBI BHeKTpOHI/ITI/I‘IeCKOﬁ AJuccoluanuun ajist
BCIICCTB C PA3JIMYHBIMU TUIIAMH XUMHYECKON CBS3H. FI/I}IpaTI/IPOBaHHBIe U HCTUAPATUPOBAHHBIC HMOHBI.
CreneHb 37EKTPOIUTUYECKON Aucconuanuu. CHiibHbIe U cia0ble IeKTPoanuThl. OCHOBHBIE MOJI0XKEHUS
TCOpUU BHCKTpOHI/ITH‘{CCKOﬁ JAUCCOLUAaIN. KI/ICJIOTLI, OCHOBAHUSA U COJIM KaK 3JICKTPOJIMTHI.

I'unponus xak oOmeHHBIN mnpouecc. HeoOpaTuMelii IuIposin3 OpPraHWYECKMX U HEOPraHMYEeCKHX
COEIMHEHMM U €0 3HaYE€HUE B IIPAKTUYECKOM J€ATEIbHOCTH Y€JI0BEKA
O6paTtumblii ruaponns cosell. [Ipaktuueckoe npuMeHnenue ruaponnsa. CTyneHuaTslid THIPOIN3.

IIpakTHYecKkue 3aHATHSA

1. Peakuuu nousoro ooMeHa
2. 'unposu3 coseid (BCe THIBI TUAPOJIM3a PEAKIIUs CPEIbl)

Tema 2.4.
XumMnueckue
peakuuun

Coaep:kanue yueOHOro MaTepuaia

1.

Kaaccupukanuss XuMH4YeCKUX peakiuil. Peakuum coemuHeHus, pas3lioKeHUs, 3aMEIIeHHs, 0OMEHa.
Kartamutuueckue peakiuu. OOpaTuMble W HeoOpaTHMbIC pPEakIMU. [ OMOTEHHBIE W TETEPOTrCHHBIC
peakiuu. DK30TePMUUECKUE U PHIOTEPMHUUECKUE peakiuu. TermnoBoil 3Qp(HeKT XUuMHUYECKUX peaxiuid.
TepmoxumMuyecKkue ypaBHEHHUS.

CxopocTb XMMHUYeCKUX peakuuii. [[oHsATHE 0 CKOPOCTH XUMHUYECKUX peaKlnil. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKUX PEAKIUNA OT Pa3IMYHBIX (aKTOPOB: MPUPOBI PEaruPYIOIIMX BEIIECTB, UX KOHIICHTPAIUH,
TEeMIepaTypbl, MOBEPXHOCTH CONPUKOCHOBEHHUS M HCIOJIL30BaHUS KaTanu3atopoB. OOpaTHMOCTh
XUMHUYECKUX peakinuii. OOpaTuMble ¥ HEOOpAaTUMbIE peaKIMu. XUMHUECKOE PaBHOBECHE U CIIOCOOBI €0
CMeEIICHMS.

OKHCIMTENbHO-BOCCTAHOBUTEJIbHBbIE peakunu. CTeneHb okuciaeHusi. OKUCIUTENb U BOCCTaHOBJICHHE.
BoccranoBuTens W OKMCIeHHWE. MeToa 3JIGKTPOHHOro OajaHca IS COCTaBJICHUS YpaBHEHUU
OKHUCJIMTEJIbHO-BOCCTAH OBUTEIbHBIX PEAKLIUMN.

Tema 2.5.
Kaaccudpuxauus
HEOPraHUuYeCcKux

Coaep:xxanne yueOHOIro MaTepuaia

17

1

Metamabl. OCOOCHHOCTH CTPOEHUS AaTOMOB M KpUCTAUIOB. (DU3NUYECKHWE CBOWCTBA METAJJIOB.
Knaccudukanuss MeramioB MO  pa3iWYHBIM —TpU3HAKaM. XHUMHUYECKHE CBOMCTBA  METAJLIOB.
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COeUHEeHUI M X
CBOJCTBA

DNEKTPOXUMHUUYECKHM DAl HampspDKkeHUH MeTtaioB. Metammorepmus.O0mue crnocoObl MOTy4YeHUs
MetayuioB. [lonatue o Meramnypruu. [Tupomeranmyprus, TUAPOMETAIUTYPTUS U DJIEKTPOMETAIITY Prusl.
CruiaBbl YepHBIE U LIBETHBIE.

Hemetannbl. OcoO0eHHOCTH CTpOEHUS aTOMOB. HemeTasuibl — mpocThie BellecTBa. 3aBUCUMOCTh CBOWMCTB
rajoreHoB ot ux mnonoxeHusi B Ilepuonnueckoit cucteme. OKHCIAUTENbHBIE U BOCCTAHOBUTEIBHBIC
CBOMCTBAa HEMETAJJIOB B 3aBUCUMOCTH OT MX MOJIOKEHUS B PALY FJIEKTPOOTPULIATEILHOCTH.

Oxcuapl 1 ux ceoiicTBa. Coneobpasyrolue U Heconeodpasyrolye okcuipl. OCHOBHBIE, aM(POTEpHbIE U 1
KHCJIOTHBIE OKCU/IBL. 3aBUCUMOCTD XapaKTepa OKCUAA OT CTETIeHU OKUCIICHUS 00 Pa3yIoIero ero Meraa.
XuMuueckue cBoicTBa OKCuA0B. [losyueHne okcuaoB.
Kucaotsl u ux cpoiicta. Kuciorsl Kak 3J€KTPOJIUTHI, UX KJIACCH(UKALKA 110 pa3IMYHbIM IPU3HAKAM. 1
XUMHYECKHE CBOMCTBA KHUCIOT B CBETE€ TEOPUHU DIIEKTPOJUTHYECKOH aucconuanuu. OcoOeHHOCTU
B3aMMOJAEHCTBUS KOHLEHTPUPOBAHHON CEpHONW M a30THOW KUCIOT ¢ MeTauiaMu. OCHOBHBIE CIOCOOBI
NOJIYYEHHUSI KUCIIOTBHI.
OcHoBanusi U uXx cBoiictBa. OCHOBaHUSA KaK ODIIEKTPOJUTHL, MX KiIacCH(PUKAIMS MO pa3IUIHBIM 1
npu3HaKaM. XUMUYECKUE CBOMCTBA OCHOBAHUN B CBETE€ TEOPUU DJIEKTPOJIMTHUYECKOM IHCCOLIUALIMH.
Paznoxenue HepacTBOPUMBIX B Bojie OCHOBaHUN. OCHOBHBIE CIIOCOOBI MOJYYEHHSI OCHOBAHUH.
Cousmm n ux cpoiicrBa. Conu kak 01eKTpoauThl. Conu cpeqHue, KUCIble U OCHOBHBbIE. XUMHUYECKH 2
CBOICTBA COJICH B CBETE TEOPUH IJIEKTPOIUTHUECKOHN nucconuanun. CrocoObl MOTydeHus COMNeH.
I'mpposns coneil.
I'eHeTHUecKasi CBSI3b HEOPraHMYECKUX BelIeCTB. 1
IIpakTHyeckue 3aHATHS 9
1. Xumnueckue CBOMCTBA METAJLIOB.
2. CBoOICTBAa COEIMHEHUH JKee3a.
3. 'eneTnueckas CBsA3b HEOPraHUYECKUX BELIECTB.

JAudPepeHunpoBaHHblii 3aueT 2

Bcero: 82
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3. YCJIOBUSA PEAJIM3AILIMA PABOYEN IMPOIPAMMBI YYEEHOI'O
HNPEIMETA

3.1. TpedoBanus K MUHHUMAJILHOMY MaTepPUHATbHO-TEXHUYECKOMY
o0ecIevYeHuIo

Peanuzanust mporpammbl mpeArniojaraeT HaiuuMe y4yeOHOTO KaOuHeTa u
1abopaTopum XUMUHU.

OGopynoBanue y4yeOHOro KabOuHeTa M pabouyuMx MecT KaOWHeTa: MapThl
ydeHU4YecKue, pabouuidl CTON W CTYJ MpenojaBaTesis, JEMOHCTPAIIMOHHBIN CTOI,
ayIUTOpHAs JIOCKa, mKadbl 111 XpaHeHHUsT 000py10BaHUS.

TexHuueckue cpecTBa 00 yueHUs:

—IIePCOHAJILHBIN KOMIBIOTEP C JTUIEH3MOHHBIM MPOTrPaMMHBIM 00eCIIeueHUEM
Microsoft Windows XP Professional Bepcust 2002;

—IIPUHTED;

—MYJIbTUMEIMUHBINA [IPOECKTOP;

—D3KpaH MPOEKIIMOHHBIM.

[TeyaTHbie mocoOus: TeMaTHYECKUE TAOJIUIIBI IO XUMUHM (CTCH]IBI ).

3.2. UudopmanmonHoe odecnevyeHue 00ydeHust

Ilepeyenr pexkoMeHayeMbIX Y4eOHbIX wu3aaHuid, HMHTEpHEeT - pecypcos,
JAOINOJTHUTEIbHOMN JTUTEPATyPbl

3.2.1 OCHOBHBIE HICTOYHHKHU:

1. I'abpuensn O.C. Xumus. 10 knacc. bazosiii ypoBeHns, yueonuk/ O.C.
INabpuensn. — 6-¢ u3a., crepeorurnHoe.-M.: [Ipoda, 2018.-191, [1] C.: wmir.-
Poccuiicknii yueOnuk). ISBN 978-5-358-19781-7

2. I'abpuensu O.C. Xumus. 11 knacce. ba3zoBbiit ypoBens, yueonux/ O.C.
INabpuensn. — 5-¢ u3m., crepeorurHoe.-M.: [Ipoda, 2018.-223, [1] C.: .-
Poccuiickuii yueOnuk). ISBN 978-5-358-19784-8

JlononHUTENbHBIE UCTOYHUKHU:

1. XamuroBa, A. U. Opranndeckas xumus 1 ctynentoB CIIO : yuebHOE mocoOue
/ A. W. XamutoBa, T. E. byceiruna, JI. P. Capuna. — Kazans : KHUTY, 2017. —
172 c. — ISBN 978-5-7882-1938-7. — Tekcr : anexktponHsii // Jlanb :
3eKTpoHHO-OnbMoTeunas cuctema. — URL: https://e.lanbook.com/book/102077
(mara oopamenus: 26.05.2022). — Pesxxum goctyna: jis aBTOPHU3. TOJIb30BATENICH.
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4. KOHTPOJIb U OLIEHKA PE3VYJIbTATOB OCBOEHUS YUYEBHOI'O
NPEJIMETA

KoHTponms u oOneHKa pe3yslbTaTOB OCBOEHUS MPEAMETa OCYIIECTBIACTCA
MPENOAABATEIEM B MPOLECCE MPOBEICHUS MPAKTUUECKUX 3aHITUM, TECTUPOBAHUS,
a Tak)Ke BBIMOJHCHHS OOYYaAIOIMMUCS WHIWBHUIYAJIbHBIX 3aJlaHUM, ITPOSKTOB,
HCCJIETOBAaHUMN.

Pe3yabTarsl 00yuenust Kpurepun ouenku DopMbI H METO/IbI
OLCHKH

B pe3ysabTare uzyyeHusi yueOHOro KouTpons u onienka | OCHOBHBIE METOZBI
npeaMera «XuMHs MEeTALJI0B» PEe3yJIbTATOB OCBOCHHS | KOHTPOJIA 3HAHUM:
00y4Jaroummiicss HAy4YuTCs: JHACHUTUINHBI TEKYLIUH,
pacKpeIBaTh HA IPUMEPAX POJIb XMMHUHU B | OCYIIECTBIISETCS NEPUOANYECKUAN u
(bopMUPOBaHNUU COBPEMEHHOM HAay4yHOH | MpenojaBaTelieM B | UTOTOBBIN KOHTPOJIb.
KapTUHBl MHpa W B IPAKTHYECKOW | mporecce nposeneHus | Texyimit KOHTPOJIb
JEATEIIbHOCTH YEII0BEKa; TECTHPOBAHWUSL, @ TAKXKE | IPOBOAUTCA B (hopMme:
JEMOHCTPHAPOBATH Ha IIpUMepax | BBIIOIHEHUS - YCTHOTI'O OIIpoca;
B3aMMOCBSI3b MEXJly XMMHEN U APYTUMHU | 00ydaroluMHcs -IMCBMEHHOT0 OIIPOCa;
€CTECTBEHHBIMU HayKaMU; WHIMBU1yaJIbHbIX -IIPOBEPKU BBINOJHECHUSA
packpblBaTh Ha IMPUMEPAX IOJIOKEHHUS | 3aJIaHHM, MPOEKTOB, | IUCbMEHHBIX JOMAIIHUX
TEOpUHU XUMHUYECKOT'O CTPOEHUS | UCCIIEJIOBAHUM. 3aJaHuM;
A.M. bytneposa; OneHka pe3yabTaToOB | - TECTHPOBAHUSA o
IIOHUMAaTh buznyeckuit CMBICT | OOYYECHHUS: TeMaM;
[Iepunoanueckoro 3aKOHa IIpn BBICTaBICHUM | -TIOATOTOBKH
JI. MeHnneneeBa M Ha €ro OCHOBE | TEKyIIEH OLIEHKHU | COOOIIIEHUH;
OOBSICHSTH  3aBUCHUMOCTD CBOMCTB | YYUTHIBACTCS: -COCTaBJICHUS KOHCIIEKTa
XUMHUYCCKUX 3JICMCHTOB H | -pe3yJIbTATUBHOCTH -HalluCaHUsA peq)epaTOB
00pa30BaHHBIX MMM  BEIIECTB  OT | pabOTHI ydJaIerocst | 1 TBOPYECKUX paboT.
3JIEKTPOHHOI'O CTPOEHHUS ATOMOB; npu BhITIOJIHeHNH | Tekymas MpOBEpPKa
OOBACHATH MPUYMHBI MHOr0OOpasus | 3aJaHuil Ha Y4eOHBIX | TPOBOAMTCS
BEILECTB Ha OCHOBE O0IIUX | 3aHATUAX U | CUCTEMAaTHYECKHU u3
MpENCTaBIeHU 00 MX COCTaBe U | CAMOCTOATEIHHOM ypoka B ypok. I1o uncny
CTPOCHMUH; paboTsI; IIPOBEPSEMBIX u
IIPUMEHATH NPaBUJIa CUCTEMATHYECKOU | - ohopMIiIeHHUE 3a1aHuil | XapaKTepy BOIIPOCOB
MEXKIYHApOJHON HOMEHKJIATYphl KakK | COrJIacHO oOpasia. IPOBEPKA MOKET OBITh
cpencraa pa3anycHuA u | IIpu BBICTABJICHUY | MHIMBUYaJILHOM,
UICHTH(UKAIIUU BEIIECTB 110 UX COCTaBY | UTOrOBOU ouenku | ppoHTANBHOM n
" CTPOCHHUIO, YYHUTBIBACTCA: KOM6HHHpOBaHHOﬁ.
COCTaBJIATH MOJIEKYJISIPHbIE u|- o0béM wu yposenb | Ilepuonnueckas
CTPYKTYPHBIC (1)OpMyJII>I OpraHn4eCKux YCBOCHHUS YyYalIUMHUCS IIPOBCPKa IIPOBOJUTCA
BEILECTB KaK HOCUTEJIEH HHPOPMALIUU O | TEOPETUUECKOIO II0 3aBEpPIICHUU TEMBI
CTPOEHMHU BEUIECTBA, €r0 CBOWCTBAX M | MaTepHala; (pasnena).
MPUHAUIEKHOCTH K  ONPENEICHHOMY | - KA4eCTBO PEIICHHS
KJIaCCy COEIUHEHUI; 3aj7ad4.
XapaKkTepu30BaTh OpraHu4YecKue
BEILIECTBA II0 COCTaBY, CTPOCHHUIO U
CBOMCTBAaM, YyCTaHaBJIMBaTh NPUYUHHO-
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CIIEICTBEHHBIE CBS3M MEXIY JaHHBIMU
XapaKTepUCTUKAMH BEILECTBA;

NPUBOJUTh  MPUMEPbl  XUMHUYECKUX
peakiui, pacKphIBAIOIIMX XapaKTePHbIE
CBOWCTBA THUINHUYHBIX IPEJCTaBUTENCH
KJIaCCOB  OPraHUYECKUX BEIIECTB C

LIENBIO 170.¢ UACHTU(UKAITIH u
00BsICHEHHSI 00J1aCTH IPUMEHEHNS
MIPOTHO3HPOBATH BO3MOXXHOCTb

MPOTEKAHUs XUMUYCCKUX PEaKIUil Ha
OCHOBE 3HAaHHUW O TUIAX XMUMHUYECKOU
CBSI3M B MOJIEKYJIaX PEareHTOB U HUX
PEaKIOHHOM CITOCOOHOCTH;
UCIIONIb30BATh ~ 3HAHUS O  COCTaBe,
CTPOGHHHM M XHMMHYECKHX CBOHCTBax
BEILIECTB i1 OE30IIaCHOTO MPHMEH CHUS
B IIPAKTHY €CKOH JIeITETLHOCTH;
MPUBOJUTH TPUMEPHI TPAKTUIECKOTO
MCIOJIb30BAHHUS MIPOTYKTOB
nepepaboTKH HeTH U TPUPOTHOTO rasa,
BBICOKOMOJICKYJISIPHBIX COCTUHEHU I
(monmuaTHIICHA, CHHTETUYECKOT0
Kay4dyKa, alleTaTHOTO BOJIOKHA);
MIPOBOJIUTh OIBITHI TIO PACIIO3HABAHUIO
OpPraHWYeCKUX BEINECTB: TJIHMICPHHA,
YKCYCHOH  KHUCIIOTBI,  HENpPeIeTbHBIX
KHUPOB, TJIFOKO3bI, KpaxMalia, 0€IKOB — B
COCTaB€  NHUIIEBBIX MPOAYKTOB |
KOCMETHUYECKUX CPEIICTB;

BIIQJICTh MpaBWJIAMH U  [PHEMaMH
Oe3omacHOH pabOThl ¢ XUMHUYECKUMH
BEIIECTBAMH u 1a00paTOPHBIM
000pyIOBaHUEM;

yCTaHABIMBATh 3aBUCHMOCTh CKOPOCTH
XUMUYECKOW pEaKIUUu ¢ CMEIICHUS
XUMHUYECKOT0 paBHOBECHs oT
pa3MYHBIX  (aKTOpOB €  IIEJIbIO
OIIpPENETICHHUS] ONMTHMAILHBIX YCIOBUN
MPOTEKAHUST XUMHYECKUX MTPOLIECCOB;
MPUBOJUTH PUMEPHI THAPOIU3A CONCH
B TIOBCEIHEBHOM JKMU3HU YEJIOBEKA;
MPUBOJIUTh TMPUMEPbl  OKUCIUTEIbHO-
BOCCTaHOBHTEIIbHBIX peakiuit B
npupoze, IPOM3BOJICTBEHHBIX
mporeccax M KH3HEICATCIBbHOCTU
OpraHu3MOB;

MPUBOAUTh  MPUMEPHl  XUMHUYECKUX
peakmuii,  pacKphIBAIONMX  OOIIHe
XHUMHYECKHE CBOMCTBA MPOCTBIX
BEIIIECTB — METAJIJIOB U HEMETAJLJIOB;
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COCTaB;
BIAJETh  IPaBUIAMHU

OBITOBOM XHMMHUU;

MPOBOAUTh PACUYETHI HA HAXOXKICHHE
MOJIEKYJIIPHON (POPMYJIBI YTIEBOAOPOIA
[0 NPOAYKTaM CropaHuss M 1O €ro
OTHOCUTEIBHOM IMJIOTHOCTH U MaCCOBBIM
JOJISIM  3JIEMEHTOB, BXOJSILIUX B €ro

6e30macHoro
oOpaleHusi C eIKUMH, TOPIYUMH H
TOKCUYHBIMH BE€UICCTBAMH, CPCACTBaAMU

OCYLIECTBJIATh  MOHCK  XUMHYECKOM
uH(popMaITUu o Ha3BaHUSIM,
UICHTU(UKATOPAM, CTPYKTYPHBIM
(dbopmynam BelIEeCTB;

KPUTUYECKH OLIEHUBATh u
UHTEPIPETUPOBATH XUMHUYECKYIO
uH(pOopMaIuIo, coJlepKallyrocs B
COOOIIEHUAX CpencTB MaccoBoi

uHpopmanuy, pecypcax MutepHera,
HAYYHO-IIONMYJIIPHBIX CTAaThAX C TOYKH

3peHus €CTECTBCHHO-HAYYHOU
KOPPEKTHOCTM B LEISIX BBIABJICHHUSA
OLIMOOYHBIX CYXICHUI u

(hopMupoBaHUs COOCTBEHHOM MO3UINY;
MPEACTABJIATh MYTH PELICHUS
rII00aTBHBIX MPOOIIEM, CTOSIIIIUX MepPest
YEJI0BEYECTBOM: IKOJIOTUUECKUX,
SHEPreTUYECKUX, CHIPHEBBIX, U POJIb
XUMHUU B PEIICHUH dTUX ITPOOIIEM.

dopMa IpOMEKYTOUHON
aTTecTaluu
yCTaHOBJICHHAS
y4eOHBIM  IIJIJAaHOM B
KOHIIE 2 cemecTpa —
T depeHIIMPOBAHHbIN
3auer.

DopmMa KOHTPOJISt
pe3yJIbTaToB 00y4YeHust

Kpurtepuu onienku pe3yJibTaToB
0o0y4eHus1

[IpoBepounas pabora,
KOHTpOJIbHas paboTa

— «OTJIMYHO» BBHICTABJIsIETCA OOydYaroIeMycs, eciim padora

BBIIOJIHEHA  MOJHOCTbIO, WJIM B  HEH  UMEITCS
HECYIICCTBCHHBIC  OINMOKW; HA  KA4YeCTBEHHBIE U
TEOPETUYECKUE BOIPOCHI JaH MOJHBIN, HCUEPIBIBAIOIINN
OTBET JIUTEPATYPHBIM SI3bIKOM C COOITIOICHIEM TEXHUYECKOM
TEPMUHOJIOTUU B ONpPEIEIICHHON JIOTUYECKON
MOCJIEAOBATEIbHOCTA,  NPUBOJUT  HOBBIE  IPUMEPHI,
YCTaHABJIMBAET CBSI3b MEXKIY H3y4aeMbIM M paHee
W3YyYECHHBIM MaTepuajioM IO KYypCy, YMEET NPUMEHHUTh
3HAHUS B HOBOM CUTYallNH;
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— «XOpOIIO» BBICTABISETCS oOOydaromemycs, ecim pabdora
BBIIIOJIHEHA IOJIHOCTBIO MJIM He MeHee yeM Ha 80 % ot
o0bemMa 3aJaHMs, HO B HEW HMEIOTCI HEJO4YeThl U
HECYII[ECTBCHHbIE OIIMOKHU;, OTBET HAa KayeCTBEHHBIC H
TEOPETHIECKUE BOIIPOCHI YIIOBJIETBOPSIET
BBIIIENIEPEUNCIICHHBIM ~ TPEOOBaHMUSIM, HO  COJACPKUT
HETOYHOCTH B M3JIOKEHUH (HAKTOB, ONpPEeTICHUH, TOHATUH,
OOBSICHEHUH B3aMMOCBSI3€H, BBIBOJAX W PEUICHUU 3aj]1ady;
yUaluiics UCIBITHIBACT TPYJHOCTH B TPUMEHEHUH 3HAHUN B
HOBOW CUTYyalluH, HE B JOCTATOYHOU MEPE UCIIOIb3YET CBA3U
C paHee U3yYEHHBIM MaTEPUATIOM.

—  «YyIOBJIETBOPUTEIHHO» BBHICTABISIETCS 00 yUaloIEeMycsl, €ClTU
BBITIOJIHEHA B OCHOBHOM BEPHO (00BEM BBIITOJTHEHHOW YaCTH
cocTaBysieT He MeHee 2/3 0T 0011ero oobema), HO AOMYIIEHBI
CYLIECTBEHHbIE HETOUHOCTH; OOyuaromuiicss 0OHapyKuBaeT
MOHUMaHKWE Y4YeOHOro MaTepuana Mpu HEAOCTaTOYHOU
MOJTHOTE YCBOEHHUS MOHSATUH U 3aKOHOMEPHOCTEH; ymeer
OPUMEHSTh TOJNydYeHHbIE 3HAHUA MPH PEHICHUH MPOCTHIX
3aJa4d € UCIOJb30BAaHMEM TOTOBBIX (opmyn, HO
3aTPyAHSIETCS TIPH PEIIeHHH KavyeCTBEHHBIX 3aJad W
CIIOKHBIX KOJIMYECTBEHHBIX 3ajad4, Tpedyromux
npeoOpa3zoBaHust POPMYIL.

— «HEYIOBIJIETBOPUTEIBHO» BBICTABISIETCS OOydaromiemycs,
eci  pabora B OCHOBHOM HE BbIMojHEeHAa (00beM
BBIIIOJIHEHHOM wvacTtu MeHee 2/3 oT oOmero obbema
3a/1aHus); OOYYArOIIMICS TTOKa3bIBACT HE3HAHUE OCHOBHBIX
MOHSTHH, HEMMOHUMAaHWE HM3YYCHHBIX 3aKOHOMEPHOCTEH W
B3aMMOCBSI3€M, HE yMEeT pellaTh KOJUYECTBEHHbIE U
KauyeCTBEHHbIE 3a/1a4u.

TectupoBanne

OnenuBaetca TP PepeHIMPOBAHHO B COOTBETCTBUU C KPUTEPUSIMH
OIIEHOK (CM. TabmuIry u3 11.5)

YeTHBII onpoc

— «OTJIMYHO» BBICTABIIAETCA 00Yy4aroIleMycs, €CJIM OH IOJIHO
pacKpbLI colepKaHue MaTepuaia B o0beMe,
IPEAYCMOTPEHHOM  IIPOTPaMMOM; HW3JI0XKWJI ~ MaTepuall
IPaMOTHBIM  SI3BIKOM B ONPEIEICHHOM  JIOTMYECKOU
IIOCJIEI0BATEIbHOCTH, TOYHO UCIIONb3YSI MATEMAaTUYECKYIO U
CHENMAIN3UPOBAaHHYI0 TEPMUHOJOTHIO W CUMBOJMKY;
MIPaBWJIBHO BBINOJIHUI I'paduueckoe U300pakeHUuEe U HUHbIE
4epTeXku M IpaduKd, CONMYTCTBYIOLIME OTBETY; I[10Ka3all
YMEHHE HWJUIIOCTPUPOBATh TEOPETHUECKUE IOJIOKECHUS
KOHKPETHBIMM IIPUMEPAMH, IPUMEHATH HUX B HOBOMU
CUTyallud TP BBIIOJHEHUHM NPAKTHUYECKOIO 3aJaHus;
IIPOAEMOHCTPHPOBAJI ~ yCBOGHHE  PaHEE  H3YYECHHBIX
CONYTCTBYIOIIMX  BOIPOCOB,  CHOPMHUPOBAHHOCTH U
YCTOWYMBOCTh HCHOJB3YEMBIX IIPH OTBETE YMEHHH H
HaBBIKOB; OTBEYaJ CaMOCTOSATENBHO €3 HaBOIAIIUX
BOIIPOCOB.

— «XOpOUIOY» BBICTABIISIETCS OO0YYAIOIIEMYCsl, €CIH OTBET
MMEET OAWH M3 HENOCTAaTKOB: B H3JIOKCHUHM JIOMYIIECHBI
HeOoypIIMe TPOOETBl, HE HCKA3MBIIME JIOTHYECKOTOo H
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MH(OPMALIMOHHOTO COAEPKAHUS OTBETA; HET ONPEEICHHOM
JOTUYECKOH IOCIIEI0BATEIILHOCTH, HETOYHO HCIIOIB3YeTCS
MaTeMaTHUYECKasi ¥ CHEeNUAIN3UPOBAHHAS TEPMUHOJIOTHS H
CHMBOJIMKA; TOMYIICHBI OAWH-ABA HEA0YETA IIPU OCBEUICHUH
OCHOBHOI'O  COAEp)KaHHsSI OTBETa, MCIpPABICHHBIE IO
3aMEYaHMIO TPeroaaBaTes; JOMYyIIeHbl OMOKa i Ooliee
IBYX HENOYETOB IIPH OCBEUICHUW BTOPOCTEIEHHBIX
BOIPOCOB WJIM B BBIKJIQJIKAX, JIETKO HCIIPABJICHHBIE IO
3aMeUaHUIO0 WM BOIIPOCY MPENOIaBaTels.
«yIIOBJICTBOPUTEILHO» BBICTABJISIETCSI O0YUAIOLIEMYCSI, €CITH
HETIOJIHO WJIM HETOCIIE0BATEeNIbHO PACKPBITO COAEpIKaHUE
MaTepuaia, HO II0OKa3aHO O0OIllee MOHMMaHUEe BOIPOCa,
UMENHMCh 3aTPyJHEHUST WM JONYIICHbl OIMMHOKH B
OIpEeNesIeHUH TOHSATUH, HCIOJIb30BAaHUU TEPMUHOJIOTUH,
gepTekax, OJIOK-CXeM U BBIKIIAJIKaX, UCIPABJICHHBIC TOCIIE
HECKOJIbKHX  HAaBOJSIIMX  BOIPOCOB  IPENoOJaBaTels;
o0ydJarommiics He CHpaBHJICS C NPUMEHEHHEM TEOPHH B
HOBOH CUTYyallMH IIPY BBIOJHEHUH MIPAKTUIECKOr0 3aJaHMs,
HO BBIMIOJIHUJ 3aJjaHusl 00SI3aTEILHOTO YPOBHS CIOKHOCTH
[0 TaHHOW TeMme; MpU 3HAHUU TEOPETHUECKOro MaTepuasa
BBISIBIIEHA HEJOCTAaTOYHAs CPOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUH U HaBBIKOB.

«HEYIOBIIETBOPUTEIHLHO» BBICTABISICTCA O00y4aloMeMycs,
€CIM HE pacKpbhITO OCHOBHOE COZAEpKaHUE Yy4eOHOrO
MaTepuana; OOHApy)KeHO HEe3HAHWE WM HENOHHNMaHHE
oOydarormmMcst OoJbIed WM HamboJiee BaXXHOW YacTH
y4eOHOro Marepuasa; JOMyIIeHbl OMMOKH B ONpPE/eICHIH
TIOHSTHIA, TIPA MCIOJIB30BAaHUN TEPMUHOJIOTHH, B YEPTEKaX,
OJI0K-cXeMaX U MHBIX BBIKJIAJIKaX, KOTOPhIE HE UCIPABICHBI
MOCJIe HECKOJIBKUX HABOSIIMX BOIPOCOB MPENOAaBaTesl.

[IpakTuueckoee 3aHsTue

«3aYTEHO» BBICTABISIETCS O0ydaroUIeMycCs, HE UMEIIIEMY
HEY/IOBJICTBOPUTEILHBIX PE3yJIBTATOB 10 BCEM BHIaM
TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH, MPEIyCMOTPEHHBIM
YTIBEpP)KJIEHHOH padouell mporpaMMoM AU CLMILINHBL, U (HIIN)
MOKa3aBIIEMy 3HAaHHE OCHOBHOI'O Yy4eOHO-IPOrpPaMMHOIO
MaTepuana B oObeMe, HEOOXOAMMOM i JajbHEHIIero
o0y4yeHus U podeccuoHaNbHOMN 1eATeIbHOCTH;

«HE 3aUTEHO» BBICTAaBJSIETCA O0YyYaroleMycsi, UMEIOLIEMY
HEY/IOBJICTBOPUTEIBHBIA  PE3ylbTaT 10 OJHOMY  HIIH
HECKOJIBKMM BHJIaM TEKYIEro KOHTPOJIS YCIIEBa€MOCTH,
MIPEeayCMOTPEHHBIM paboueil mporpaMMHOM W CUUIIIMHBI, U
(wIn) mokazaBIIeMy IpoOeIbl B 3HAHUH OCHOBHOT'O y4eOHO-
[IPOrpaMMHOTr0 MaTepuania.
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S. ®OHAbI ONEHOYHbIX CPEACTB

2 cemecTp o0yuyenusi. ®opmMa NpoMeKYTOUHOI aTTeCTAIUN —

«InddepeHunpoBaHHbIN 324€T»

Bormpock! nist moaroroBku k AuddepeHIIMpOBaHHOMY 3a4€ETy 110 TPEIMETY

«XUMUI METAILIIOB»

1. Oprannueckas xumus. Teopuss CTpPOEHHE OPraHUYECKUX
byrneposa

[IpupoaHbIE ICTOUHUKHU YTIIEBOAOPOIOB
ANKaHbI

HenpenenbsHbie yriieBogopoasl.

ApeHbl

Crouptsl. eHon

I'eneTnueckast CBsI3b OPraHUYECKUX COEAUHEHUN
AJbaeruinl

. KapOoHOBBIE KHCIIOTHI.

10 Crnosxuble 3¢upbl. JKupsl

11.¥YrneBoapl

12. A3oToCoaepkanme OpraHn4eCcKre COSTUHEHUS.
13.OcHOBHBIE TOHATHUS U 3aKOHBI XUMUH

14. TIICXD uIICX9 /I U Menaeneena

15. Tunbel XUMHYECKUX CBSI3EM, KPUCTAILUTMYECKUE PEIIETKU
16. Knaccudukanuss XUMUYECKUX PeaKITUi

17. T

18.I'unponu3s coneii. OBP

19.Knaccudukaiyisi HEOpraHM4eCKUX BEILeCTB
20.MeTanabl, OKCHUIIBI

21.Cnoco6s1 momyueHust metamuioB. Kopposus
22.Kucnotel, ocHoBanusg. Comm

23.T'eHeTn4eCcKast CBSI3b HEOPraHUYECKUX BEILIECTB
24.PelieHre pacy€THBIX 3a71a4.

00N oLk L

Berects A.M.

OHCHKa HHAWBUOYAJIbHBIX O6p&30BaTCJILHI>IX I[OCTI/I)KCHI/Iﬁ I10 pPE3yiibTaTaM
HpOMG)KYTO‘lHOfI arTcCTalli IIPOHU3BOAHUTCA B COOTBCTCTBHU C YHI/IBCpcaHBHOﬁ

IIKAJIOM:
IIpouent KauecTBeHHas1 OlleHKA MHANBUIYAJIbHBIX
pe3yJbTATUBHOCTH 00pa3oBaTeJbHBIX JOCTHKEHU I
(MpaBWIBHBIX OTBETOB) 0as71 (0TMETKA) BepOAJILHBIA aHAJIOT
90 + 100 5 OTJINYHO
80 + 89 4 XOpOILIO
70179 3 YIIOBJIETBOPUTEIIHO
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Mmenee 70 \ 2 \ HEYAOBJIETBOPUTEIHLHO

Kpurepuu onieHku:

90 + 100% (5 6annoB) mpucBanBaeTCsi 00YJarOIIEMYCsI, €CJIM OH IMOJTHOCTHIO
BBITIOJTHUJT 33JJaHUE DK3aMEHAIMOHHOT0 OWJIeTa: JaJl MpaBUIIbHBIE OTBETHI Ha
BCE BOTIPOCHI M PEIINII BCE 3a1a4H;

80 + 89% (4 Gamna) mpucBanBaeTcs 00yJaromeMycs, €CJIU OH TOJHOCTBIO
BBITIOJTHUJI OJTHO TPAKTHUYECKOE 3aJlaHre DK3aMEHAITMOHHOTO OWIeTa M J1aj
MPaBWIbHBIA OTBET HA TEOPETHYECKHI BOMPOC, JMOO BBIMOTHUI JBa
MPAKTUYECKUX 3aJ]aHusI, HO HE CMOT TIPABHJILHO OTBETUThH HA TEOPETUUCCKUN
BOIIPOC;

70 =79 % (3 Gamna) npucBaMBaeTcsi 00y4arolEeMycs, €CJIl OH MOJHOCTBIO
BBITIOJTHUJI OJHO TIPAaKTHUYECKOE 3aJaHhe 3K3aMEHAI[MOHHOro Ouiiera u
JIOTTYCTHUJI CYIIECTBEHHBIE ONTUOKH MPU OTBETE HA TEOPETHUECKUI BOTIPOC;
menee 70% (2 Oaa) mpucBamBaeTcs 00yJaromeMycsi, eClii OH HE CMOT
BBITIOJTHUTH HUA OJHOTO MPAKTUYECKOTO 3a/IaHUs 9K3aMEHAIIMOHHOTO OWeTa.
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6. AIATITAIINA PABOYEM IIPOIPAMMBI JUJISA JIMI[ C

OI'PAHUYEHHBIMHU BO3MOXHOCTSAMMU 310POBbBSI (OB3)
AnanTupoBaHHas TporpaMma paspabaTbiBaeTCs NpU HAIUYMK 3asBICHUS CO
CTOPOHBI O0y4arouierocs (POAUTENEH, 3aKOHHBIX MPEJICTABUTENEH) U MEAUITUHCKUX
MOKa3aHUH (PEKOMEHIAIIUSAMH TICUXOJIOT0-MEIUKO-TIeJarOTMICCKON KOMHCCHH).
J171st ”HBAJIMIOB aJlalITUPOBAHHAs 0Opa3oBaTeIbHAs IporpaMMa pa3pabaTbiBaeTcs B
COOTBETCTBUHU C MHIWBHUIYAILHON TIPOTPAMMON peab IINTAIINH.
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