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1. MACIIOPT PABOYEM [TIPOTPAMMBI YYUEBHOI' O IMPEAMETA
XUMHUSA METAJLJIOB

1.1. OO6aacTh NpUMEHEHHUS POTrPAMMBI

[TporpamMma y4eOHOTO mpeaMeTa SBISETCS YacThIO MPOTPaAMMBbI TOJATOTOBKH
cnenuanucToB cpeanero 3BeHa (aaiee - [IIICC3) B cooTBeTcTBUU € (PenepaibHbIM
rOCy/IapCTBEHHBIM 00Pa30BATEIbHBIM CTaHAAPTOM CPEIHEro MpodeCCHOHATHLHOTO
obpazoBanus 1o cnenuanbHocTu 11.02.02 « Texauyeckoe 00CTyKMBaHUE U PEMOHT
PaMOAICKTPOHHON TEXHUKH.

1.2. Mecto mnpenMera B  CTPYKType OCHOBHOH Npo(ecCHOHAJBLHOM
o0pa3oBaTeJIbHOM NIPOrPaMMBI:

[Ipenmer BxoauT B 00II€00pa30BaTENbHBIA LUK TEXHUYECKOTO Mpoduis
[MIICC3 mo cnenuanproctd 11.02.02 «TexHuuyeckoe 0OCTyKMBaHHWE W PEMOHT
PaIUO3TIEKTPOHHON TEXHUKH

1.3. Hean um 3ampaum mnpeaMera — TPeOOBaHMS K pe3yJbTaTaM OCBOEHHA
npeaMera:

OcBoenue cojaepkaHus y4deOHOro mpeaMera «XHUMHUS — METaIOBY,
o0ecrieynBaeT JOCTIKEHHUE 00YJatOUUMUCS CISAYIONIUX Pe3yIbTaTOB:

* IUYHOCHIHBIX:

— YYBCTBO F'OPJOCTH U YBa)XXEHHUS K UCTOPUU U JOCTHIKEHHUSIM OTE€YECTBEHHOMN
XUMUYECKOM HAyKH; XHMHYECKH TPaMOTHOE IMOBEJACHHE B MNPOPECCHOHAITBHOU
NEeATEIbHOCTH W B OBITY MpU OOpAIEHWH C XUMUYECKMMU BEUIECTBAMHU,
MaTepHalaMH U Mpoleccamu;

— FOTOBHOCTH K MPOAOHKEHUI0 00pa30BaHMs U MOBBILIECHUS KBaIU(UKAIIMU B
n30paHHON TPOQECCHOHANBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
XUMHUYECKUX KOMIETEHIUHN B 3TOM;

— YMEHHE€ HCIIOJIb30BaTh JIOCTH)KCHHUSI COBPEMEHHOM XMMHUYECKOW HAYKH H
XUMHUYECKUX TEXHOJOTUN MJii MOBBIIIEHUS COOCTBEHHOI'O HHTEJUIEKTYaJbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTIbHOM NeATeTbHOCTH;

* MEmManpeomenHolx:

— WCIIOJIb30BAHUE PA3JIMYHBIX BUJIOB  IT03HABATEIBHOW  JEATEIBHOCTU U
OCHOBHBIX MHTEJUICKTYaJIbHBIX Orepaluii (MOCTaHOBKU 3ajiauu, (hOpMYyIHUpOBaHUS
TUIO0TE3, aHAIN3a U CHHTE3a, CPABHEHUS1, 0000IICHHS, CUCTEMATU3AIINH, BBISIBIICHUS
MPUYUHHO-CJICICTBEHHBIX CBSI3€H, MOUCKA aHAJIOTOB, (DOPMYJIMPOBAHUS BBIBOJIOB)
JUUIsl pEIIeHUs TTOCTAaBJICHHOW 3a/1aul, TPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS
(HaOyroZIeHNsI, HAYYHOTO OKCHEPUMEHTA) ISl HM3Y4YCHHUs Pa3JIMYHbIX CTOPOH
XUMHUUYECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJIUMOCTH
CTaJIKUBATHCS B MpodecCHuoHaNbHOM cepe;

— HCHOJIb30BAaHUE PA3JIMYHBIX HCTOYHHUKOB [UIA IIOJYYEHUS XUMHYECKOU
uH(OpMaIUU, YMEHHE OICHUTh €€ JOCTOBEPHOCTHh IS JIOCTHXKCHHS XOPOIIUX
pe3yJbTaTOB B MPOQECcCCHOHATBHOMN cdepe;



* NPEOMEMHDbBIX

— c(pOPMUPOBAHHOCTH TMPEJICTABICHUA O MECT€ XUMUU B COBPEMEHHOM
Hay4YHOU KapTUHE MUPA;

— TOHUMaHHUE POJIA XUMUU B (DOPMUPOBAHUM KPYro3opa U (PyHKIIMOHATLHON
IPAMOTHOCTH Y€JIOBEKA JJISI PEIICHUS IPAKTUYECKUX 3a]aY;

— BJIQJICHUE OCHOBOIMOJATAIOIINMU XHUMHUYECKUMHU TMOHSATUSAMH, TEOPHUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMU;

— YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

— BJIAJICHUE OCHOBHBIMH METOJAMH HAy4YHOI'O ITO3HAHUS, WCIIOJIb3YEMBIMHU B
XUMUU: HAOJIIOACHUEM, OITMCAaHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;

— yMmeHue oOpabaTbiBaTh, OOBSCHATH PE3yJIbTaThl MPOBEACHHBIX OIBITOB U
JIE€TaTh BBIBOJIBI;

— TOTOBHOCTb M CIIOCOOHOCTh MPUMEHATH METOJbI MO3HAHMS NMPHU PEIICHUH
IIPAKTUYECKUX 3a1a4;

- c(hOpMUPOBAHHOCTb YMEHHUS JaBaThb KOJMYECTBEHHBIE OLIGHKH U
MIPOU3BOIUTH PACUETHI [0 XUMUUECKUM (HOpMYyJIaM U YpaBHEHUSM;

— BIAJCHUE TMpaBUJIAMU TEXHUKH O€30MacHOCTU TMPU HCHOIB30BAHUU
XUMUYECKUX BELIECTB;

— c(pOpMUPOBAHHOCTh COOCTBEHHOH MO3ULIMU MO OTHOIIECHUIO K XMMHYECKON
uH(dOpMaIuK, MOTy4aeMO U3 pa3HbIX HCTOYHUKOB.

1.4. PekxomeHnayeMoe KOJIHYECTBO YaCOB HAa OCBOCHHE NPOrpaMMbl Y4eOHOIO
npeaMera:

MaKCUMaJIbHOU y4eOHOM Harpy3ku oOydaronierocs: 82 yaca, B TOM YHCIIE:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaroierocs: 82 yaca.



2. CTPYKTYPA U COAEP KAHUE YUYUEBHOTI'O ITIPE/IMETA
2.1. O6bem yueOHOT0 mpeaAMeTa U BU/IbI Y4eOHO# padoThI

Bun yueO6Hoii padoThI

O0BeM yacoB

1 cemecmp

2 cemecmp

MakcumaibHasi ydyeOHast
Harpyska (Bcero)

38

44

Oobs3aTebHaAsA ayAMTOpHAas
yueOHas HATpy3Ka (Bcero)

38

44

B TOM 4HUCJIIC:

JIEKLIUU

22

26

J'Ia60p ATOPHBIC 3aHATHUA

IMPAKTUYCCKUC 3aHATHUA

16

18

KypcoBas pabota (IPOEKT)
(ecau npedycmompeno)

CamocrosTejbHas
o0y4arierocsi (Bcero)

padora

B TOM 4HCJIC:.

caMocCTosTeNIbHas paboTa HaJ
KypcoBOM  paboToii  (NMPOEKTOM)
(eciu npedycmompeHo)

BHEAYIUTOpHAS
caMocTosiTeNibHas pabora ¢
y4eOHOM JIUTepaTypoit
BBITIOJTHEHHUE U OGOpMIICHHE
1a00paTOPHBIX 3aHATUI
BBITIOJIHEHUE  TPAKTUYECKUX
3aJlaHuM

Dopmbl NPOMEHCYMOUHOU
ammecmayuu

He
npeoyCcMompeHbl

Jugppepenyuposarnnuoiii

3auyem




2.2. TemaTu4ecKkuil IVIaH U coaep:xanue yueoOnoro npegmera XUMUSA METAJIJIOB

I'oMonorn4ecKkuii psifi, U30MepHUsl, HOMEHKJIATypa aJIKEHOB. XMMUYECKHE CBOMCTBA HTUJICHA: T'OPEHMUE,

HaumenoBanme | Coaepxxanue yueOHOro MaTepualia, JJadopaTopHbie M IPaKTHYECKHE Pa0d0Thl, caMOCTOsITe/IbHAas padoTra | O0bem | Yposens
pa3aesioB U TeM 00y4aIuXCcsi, KypcoBasi padoT (IPOEKT) (eciu npedycmMompeHvl) 4acoB | oceoenus
1 2 3 4
Paszgea 1. Oprannyeckasi XuMHsl 38
Tema 1.1. Coaep:xanue yueOHOT0 MaTepHaJia 4
OcHoBHBIE 1 [Ipeamer opranumdeckoil xumuu. IlpupopHble, HCKYCCTBEHHbIE M CHHTETMYECKHE OpPraHHYECKHE 2 1
NOHSATHS BenlecTBa. CpaBHEHHE OPraHMYECKHUX BEILECTB C HEOPraHUYECKUMHU. Teopus CTPOCHUsSI OpraHMYECKUX
OpraHu4ecKoi coeauHeHuii A.M. BbytiepoBa. OCHOBHBIE IOJIOKEHHUSI TEOPUU XMMUYECKOIro cTpoeHus. M3omepus u
XUMHH U nu30Mepbl. XuMmMuueckue (GopMysbl U MOJEIM MOJIEKY]1 B opraHudeckoid xumuu. Knaccudukanus
Teopus opranudeckux BemecTB. Knaccudukanus BelecTB MO CTPOSHHUIO YIVIEPOJHOIO CKeJeTa M HaTU4UIo
CTPOCHHUA ¢yHkunoHanbHBIX Tpymil. ['omosnorn u romonorusi. Hawana momenxnatypsl IUPAC. Knaccuduxamnms
OpPraHM4YecKuXx peakuuii B OpraHmyeckodl xumuu. Peakuuum mnpucoenuHeHus (THIPUPOBAHUS, TaJOr€HUPOBAHUS,
coeIMHeHU TUAPOTraIOr€HUPOBAHMS, TUIpaTalyn). Peaknun OTILEIIICHUS (merunpupoBaHus,
JIeTUAPOTAIOTeHUPOBAHMUS, leruaparanun). Peakunn 3amenienus. Peakiuu nzomepuzaium.
TIpaKkTHYECKOE 3aHsATHE 2 1
ITpoBepka 3HaHuii oOywaromuxcst mo Tteme 1.1. 3HaHME OCHOBHBIX MOJOXEHUH Teopuu bytiepoBa, ymeHue
MOCTPOEHHUS YIJIIEPOAHBIX CKEJIETOB Ha IMPUMEpPE MPOCTHIX YIJIEBOJOPOAOB M HUX IPOU3BOJIHBIX. YMEHHE
OTpeNeNATh TUIbl THOPHIM3AlMK aTOMOB YIJIepo/ia, HaJIM4Me MU- U CUTMa- CBsi3ell B CTPYKTypHOH (opmyre
OpPraHMYECKOT0 BEIIECTBA.
Tema 1.2. ConepxaHue yueOHOro MaTepuasa 14
Yraesonopoasr | 1 AnKaHbl. AJKaHBI: TOMOJIOTHUECKUN PsiZ, N30MEpHUsl U HOMEHKJIaTypa ajJKaHOB. XMMHUYECKHE CBONCTBA 2 1
" HX aJIKaHOB (M€TaHa, dTaHa): TOPEHUE, 3aMEILIEHUE, PA3JIOKEHNE, IernipupoBanue. I [puMeHenne ajnkaHoB Ha
NPUPOJHBbIE ocHOBe cBOMCTB. Ilporeccel mpoMbllIeHHONH nepepaloTKu HePTH: KpeKHHT, pudopMuHr. OKTaHOBOE
HCTOYHUKH YuCI0 OCH3MHOB U LIETAHOBOE YHCIIO JTU3EIBbHOTO TOIUIMBA. KOKCOXMMHMYECKOe MPOU3BOJICTBO M €rO
MPOIYKIIMSL.
Pemenne skcnepuMeHTAIBHBIX 331a4
2 AnKeHbl. OTWJIEH, €ro MojydyeHue (IeTHIpPUpPOBAaHUEM »dTaHa, [ENOJUMEpU3aled MOJMITHIICHA). 4 1




KaueCTBEHHbIE peakuu (o0eciBeurBaHre OPOMHOM BOJIBI U pacTBOPA IEpMAHIaHaTa Kajlus), THApaTanus,
nonuMmepusanus. Ilpumenenune stunaeHa Ha OCHOBE CBOMCTB. JlMeHbl U Kayuyku. [loHsATHE O 1HEeHax Kak
YIIJIEBOAOPOAAX C ABYMS ABOMHBIMU CBs3siMH. ConpsiKeHHbIE AUEHBl. XMMUYECKHE CBOWCTBA OyTaareHa-
1,3 u w3omnpena: obecuBeunBaHWE OPOMHOW BOJBI W TOJUMEpH3alus B Kaydyykd. HarypaibHbId H
CUHTETHUYECKUE Kaydyku. PesuHa. AnkuHbl. AunerusneH. XMMHUYECKHE CBOWCTBA alleTUIIEHA: TOPEHHUE,
oOeciBeyrBaHue OpPOMHOM BOJbI, MPUCOECIUHEHHE XJIOPOBOAOpOoAa W Tuiparauus. llpumenenue
alleTUIICHA HA OCHOBE CBOMCTB. MEKKIIACCOBAsI N30MEPHS C AJIKAJUECHAMM.

3 Apenbl. benzon. Xumuueckue cBOCTBa O€H30/a: rOpeHue, peaklny 3aMelleHus (raloreHupoBaHUE, 2
HuTpoBaHue). [Ipumenenne 6eH301a HAa OCHOBE CBOMCTB.
IlpakTHYeckne 3aHATHSA 6
1 [TpenenbHbIe yrineBogopoibl. ATKaHbl. XUMUYECKUE U (U3NYECKHe CBONCTBA, MOTYUYECHHUE.
2 HenpenenbHbie yriieBog0poIbl, XUMUYECKUE U (PU3NUECKHE CBOMCTBA, MTOIYyYCHUE.
3 Apomaruyeckue yrieBojopojbl Ha Mpumepe OeH30ja U €ro MpOoCTEHIINX FOMOJIOroB. XMMUYECKHE U
dbuznyecKkue CBOMCTBA, MOMyuEHHE.
Tema 1.3. Coaep:xanue yueOHOTo MaTepuaJia 14
Kucaopoacone | 1. Cruprtel. [lonmydyenue sTaHosia OpOKEHHUEM TIIOKO3bI U THApaTalven stuieHa. [ uapokcuiipHas rpyrmma 4
piKaiue Kak QpyHKIHOHaNbHas. [IoHsITHE O TpeAeTBbHBIX OJJHOATOMHBIX CIUPTaX. XMMHUECKHUE CBOMCTBA 3TaHOIA:
OpraHuvecKue B3aMMOJICIICTBHE C HaTpueM, O0Opa3OBaHME MPOCTHIX M CIOXKHBIX 3(QHUPOB, OKUCIECHUE B aJIbJIETHI.
CcOeJUHEHHUS [IpuMeHeHune 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOT0JIN3M, €r0 MOCIEACTBUSA U TpeAyIpexaeHue. | muuepun
KaK TPEJCTaBUTEIb MHOTOATOMHBIX CHHUPTOB. KauecTBeHHass peakius Ha MHOTOATOMHBIE CIHUPTHI.
[Tpumenenue rnunepuna. Genon. Ousnveckre U XUMUYECKUe cBoWcTBa ¢eHoNa. BzanMHoe BiusHUE
aTOMOB B MoJIeKyJie )eHOJIa: B3auMOJIEHCTBUE C TUAPOKCUIOM HATPUS U a30THOM kucioToil. [Ipumenenue
¢dbeHoNa Ha OCHOBE €ro CBOICTBA
2 Anpnerunapl. [lonstre 06 anpaernaax. AJpaeruaHas rpynmna Kkak GyHKImoHaIbHas1. DopMaibIerua U ero 4

CBOMCTBA: OKHMCIICHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUN CIIMPT.
[ToryueHue anpaeruoB OKHUCICHHEM COOTBETCTBYIOIIMX crnupToB. IlpumeneHue dopmanbaernga Ha
ocHoBe ero cBoiicTB. Kap6onossie kucnothl. [TonaTue o kapooHOBBIX kuciaoTax. KapOokcunbHast rpymnmna
Kak (QyHKuMOHanbHas. ['oMonoruueckuil psjx TNpeAeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tony4yeHue kapOOHOBBIX KHUCIOT OKHCIEHHEM aJIbJETHA0B. XHUMHUUYECKHUE CBOMCTBA YKCYCHOW KHCIIOTHI:




o0mye CBOWCTBAa ¢ MHUHEPAJIBHBIMU KUCIOTAaMU M peakiuu sTepuduxanuu. IlpuMeHeHne ykcycHOM
KHCJIOTHI HA OCHOBE CBOMCTB. BbIcHINe JKUPHBIE KUCIOTHI HA IPUMEPE NAIbMUTHHOBON M CTEaPUHOBOM.

IIpakTHYeckue 3aHATHSA 6
1. Xumuueckue U QU3NYECKre CBOMCTBA COUPTOB (OKUCIIEHUE CIUPTA B albJETH], MOJIY4YCHHUE IIIHIlepaTa
MeJU, TUTPOCKOTTMYHOCTB);
2. Xumnueckue 1 (pu3nuecKre CBOWCTBA allbJeTU 0B (peaKiius cepeOpsIHOro 3epKaia, OKUCICHUE allb/ICTHI0B
B KUCJIOTY C moMoIbio rugpokcuaa meau (11));
3. CBoiicTBa YKCYCHOW KHMCIOTHI (B3aUMOJEHCTBUE C METAJIJIaMH, C OCHOBAaHUSIMHU, C COJIIMU, OTHOILIEHUE K
WHJUKATOpam).

Tema 1.4 Coaep:xanue yueOHOTro MaTepHaJia 6
Aszorconepxamn | [Toaumepsl. benku u nomucaxapuipl Kak OMOMOIUMEDBI. 4
ue IlnacTmaccel. [lonydyenne noauMepoB peakiued MoJIMMEpU3aluy U MOJIUKOHACHCAMH. TepMOIUIaCTUYHbIE U

OpraHu4yecKMe | TepMOpeaKTHUBHbIE IUIacTMacchl. [IpencraBurenu miactmacc.
coenuHeHusi. | BosokHa, ux knaccudukanus. [lonyuenue BosiokoH. OTesnbHbIe IPEACTABUTENIN XUMUYECKUX BOJIOKOH.
Ioumepsl IIpakTH4yeckoe 3aHsATHE 2
1. O6uee nonnmanne BMC: knaccudukanuu, crocodax noxydeHusi, Gu3nKo-MexaHUyecKre CBONCTBA,
COCTOSIHUS, XHMUYECKHE CBONCTBA, IPUMEHEHHE.
Paznea 2. O01mas ¥ HeopraHuyecKkasi XUMHS 44
Tema 2.1. Coaep:xanue yueOHOTo MaTepuaJia 6
OcHoBHBIE 1 OcHoBHble MOHATHA XUMHHM. BemectBo. AToM. Monekyna. XUMHUYECKUN 3JI€MEHT. AJIIOTPOIUS. 2
MOHATHUA U IIpocTeie U cnoxHbIe BemecTBa. KaueCTBEHHBIN U KOJTUYECTBEHHBIN COCTAB BEIIECTB. XUMUYECKHE 3HAKU
3aKOHBI XMMHMH u Gopmyibl. OTHOCUTETBHBIE ATOMHAsI M MOJIEKYJIIpHast Macchl. KonnuecTBo BelecTsa.
OcHoOBHbIE 3aKOHbI XUMHHU. 3aKOH COXPAaHEHHSI MacChl BEIIECTB. 3aKOH MMOCTOSHCTBA COCTaBa BELIECTB
MOJIEKYJISIPHOM CTPYKTYpPBI. 3aKOH ABOTapo U CIEACTBUS UX HETO.
PacuerHble 3a1aun Ha HAX0XKJIEHUE OTHOCUTEIBHON MOJIEKYISIPHON Macchl, ONpeIeIeHne MacCoBOM 1011
XUMHYECKHX DJIEMEHTOB B CJI0KHOM BEILIECTBE.
Hepuonuveckuii 3akon .. MenneneeBa. Otkpeitue [[.11. MenneneeBsim [lepnoguyeckoro 3akoHa. 2

[Tepuoanueckuii 3axkoH B (opmymnupoke J[.M. MenneneeBa. Ilepuonnyeckas Tabiuia XUMHYECKHX

3JIEMEHTOB — rpadguueckoe 0TOOpakeHUe NepUOaNIecKoro 3akoHa. CTpyKTypa nepruoIndeckoi Ta0IuIIbl:
nepuop! (Maleie U 60JbINNe), TPYNIbI (TIaBHAS U TOOOYHAs).




Crpoenne aroma u nepuoauveckuii 3akon .M. MenpgeneeBa. AToMm — cllokHasg yactuna. Sapo
(IPOTOHBI U HEHTPOHBI) U NEKTPOHHAsA 0000uKa. M30TOnbI. CTpOeHHE 3JEKTPOHHBIX 000JI0YEK aTOMOB
AIIEMEHTOB MalbIX MepruonoB. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX O00OJIOYEK aTOMOB 3JIEMEHTOB
OoNbIINX TEpUOIOB (IEPEXOAHBIX 3jeMeHTOB). I[loHsTHe 00 opOurtamsx. S-, p- u d-OpOuranu.
OJEeKTpOHHbIE KOH(UIYpallMd aTOMOB XHUMHYECKHX »3JeMeHToB. CoBpeMeHHas (OpPMYIHPOBKA
NEPUOIMYECKOr0 3aKOHA. 3HaYeHHE MEePUOUYECKOr0 3aKOHA U MEPUOANYECKON CHCTEMbl XMMHUYECKHX
anemeHToB JI.M. MenneneeBa i pa3BUTHS HAYKH U TIOHUMAHUSI XUMUYECKON KAPTUHBI MUPA.

Tema 2.2.
Ctpoenue
BelllecTBa

Cone

JKaHue y4eOHOTr0 MaTepuaJia

HNonnas xummnueckasi cBsi3b. KaTnonsl, ux 00pa3zoBaHue U3 aTOMOB B pe3yJibTaTe MPOIecca OKUCICHUS.
AHHOHBI, X 00pa3oBaHUE U3 aTOMOB B pe3yibTaTe Mpoliecca BoccTaHOBICHUS. VIOHHAS CBsI3b, KaK CBS3b
MEXy KaTHOHAMU U aHHUOHAMH 32 CYET DJIEKTPOCTATUYECKOTO npuTshKeHus. Kimaccudukaius noHOB: 1o
COCTaBy, 3HAKY 3aps/ia, HATHUUIO TUAPATHONU 000104YKu. MoHHbIE KpHrcTauyeckue pemeTku. CBoicTBa
BEIIIECTB C MOHHBIM THIIOM KPUCTAJTHYECKOMN PEIIETKH.

KoBajienTHasi xuMuyeckasi cBsiI3b. MexaHu3M o0Opa3oBaHHs KOBAaJEHTHOW CBs3M (OOMEHHBIH U
JIOHOPHO-AKIETITOPHBIN). IJIEKTPOOTPUIIATEIbHOCTh. KOBaJIeHTHBIC TOJIApHASsS W HEMOJISIPHAST CBSI3HU.
KpatHOCTh KOBaJIeHTHOH CBsI3M. MOJEKYIsIpHbIE U aTOMHBIE KpHUCTaJUIM4Yeckue pemerku. CBolcTBa
BEIIECTB C MOJICKYJIIPHBIMU U @TOMHBIMH KPUCTALNTHYECKUMH PEIIECTKAMH.

Mera/uinyeckas cBsi3b. MeTauiMueckass KpUCTAUIMYECKAsl PelIeTKa M MeTajuIMuecKass XMMHUYecKast
cBs13b. DU3MUECKHE CBOMCTBA METAILIOB.

ArperaTHble COCTOSIHUS BellIeCTB U BOJOPOIHAsI CBSI3b. TBEp0€, )KUIKOE U ra3000pa3HOE COCTOSHUS
BemecTB. [lepexos BelecTBa U3 OJTHOTO arperaTHOro COCTOSIHUS B apyroe. Bogopoanas cBsizb. UncTteie
BelecTBa U cMmecH. [loHsaTre o cMecu BemiecTB. ['oMoreHHble U rereporenHsie cMecu. CocTtaB cMmeceil:
0o0BeMHas 1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MaccoBasi 10JIsI IPUMECEH.

JMucnepcHble cucteMsl. [loHarue o aucnepcHoii cucteme. JlucnepcHas ¢a3a ¥ JUCHIEpCUOHHAS Cpeja.
Knaccudukanms nucniepcubix cucreM. [ToHATHE 0 KOJJTOWIHBIX CHCTEMaX.

Tema 2.3.
Bona.
PacrBopsbI.
DNEeKTPOIUTHY
eckast
AMCCOLHALUS

Cone

JKaHHe Y4eOHOro MaTepuajia

15

Bopna. PacrBopel. PacrBopenne. Bona kak pacrBopurens. PacTBopuMocTh BelecTs. HacwllieHHBIE,
HEHACBIIICHHBIE, IEPECHIIIEHHBIE PACTBOPBI. 3ABUCUMOCTh PACTBOPUMOCTH I'a30B, JKUJIKOCTEH U TBEPABIX
BEIIIECTB OT pa3IMYHbIX (PaKTOPOB.

MaccoBast 10J11 pacTBOPEHHOIO BEIIECTBA. JJIEKTPOJIHUTHYECKAasl JAMCCOLMALMA. OJCKTPOJIUTHl U
HERJIEKTPOJIUTHL. DJIEKTPOIUTHYECKAs JUccoLranusa. MexaHn3Mbl 3J1€KTPOIIUTUYECKON AUCCOLUALIMN IS
BEUICCTB C Pa3IMYHBIMHM THIIAMH XMMHWYECKOHN CBsI3H. ['MIpaTHpoBaHHbIC M HETUAPATUPOBAHHBIC HOHBI.
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CreneHp 37eKTpOIUTHYECKON nucconanuu. CunbHble U cialble A1eKTposInThl. OCHOBHBIE MOJIOKEHUS
TEOPHH MIEKTPOIUTUUECKOH nucconuanuu. KucioTel, OCHOBAHUS U COJIM KaK 3JIEKTPOJIUTHIL.

2 I'maponu3 kak oOMeHHBIH mpouecc. HeoOpaTuMblii THAPOJIN3 OPraHUYECKUX M HEOPTaHHYECKUX 2
COEJMHEHUH U ero 3HaueHHe B IPAKTUYECKOH JesATeIbHOCTH YelloBeKa 2
OO6patumslii ruaposns cosell. [lpaktnueckoe npumeHeHue ruaponsa. CTyneHyaTblid THIPOJIU3.
IIpakTHYeckHe 3aHATHSA 9 3
1. Peakiuu noHHoro ooMeHa
2. 'mpponus cosneil (Bce TUIIBI THIPOJIN3a PEAKIIMSI CPEIbI)
Tema 2.4. Coaep:xanue yueOHOTro MaTepHaJia 4
Xumnueckue | 1. Kinaccupukanus XxuMuyecKux peakumid. Peakuuu coeluHEHHs, Pa3ioXKEHUs, 3aMeleHusi, oOMeHa. 2 2
peaKkuuu Kartanmutnueckue peakuumu. OOpaTtumble W HeoOpaTHUMble peakLUU. ['OMOreHHbIe U IeTepOreHHbIE
peakuu. DK30TepMUYECKUE W DHIOTEPMUYECKHE peakiuu. TermnoBoi 3((GeKkT XUMHUUECKUX peaklui.
TepMoXUMHUYECKHE YPAaBHEHMSL.
CxopocTh XUMHYeCKUX peakumii. [IoHsITHE 0 CKOPOCTH XUMHYECKHUX PEeaKIUi. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKHX PEaKLUUH OT pa3iMyHbIX (PAKTOPOB: MPHUPOJIBI PEarupyromuX BELIECTB, X KOHIIEHTpPAIUH,
TEMIEPATypbl, IMOBEPXHOCTH CONPUKOCHOBEHHS M MHCIIOJIB30BaHUS KaTanuzaropoB. OOpaTUMOCTh
XUMHUYECKHX peakiuid. O0paTMble U HEOOpaTHUMbIE peaKklnu. XUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €ro
CMEIIIECHUS.
2. OKHCINTEIBbHO-BOCCTAHOBHUTE/IbHBIC peakuuu. CteneHb okucineHnus. OKUCIUTENb U BOCCTAHOBIJICHHUE. 2
BoccranoBurens U okucieHue. Meroa 3NEKTpoHHOro OanaHca [Uis COCTABIICHUS ypaBHEHUM 2
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.
Tema 2.5. Coaep:xaHue yueOHOIro MaTepuaJia 17
Kaacendukan | 1 Mertannbl. OCOOEHHOCTH CTpPOEHHS aTOMOB U KpucTauioB. PHU3UMYECKHEe CBOMCTBA METAJUIOB. 2 2
us Knaccugpukamuss MeTajuioB 1O  pa3idUyYHBIM  TNpH3HaKaMmM. XHMHYECKHE CBOICTBa METaJJIOB.
HEOpraHu4ecK DNEeKTPOXUMHUYECKUH psAl HampsbkeHuid MetauioB. Metamnorepmus. OO6mue crnocoObl MOTydeHust

UX COeIMHEHUM
M UX CBOHCTBA

MeTtaiioB. IloHsatue o MCTAJUTYpPIruu. HHpOMCTaJ'IJIprI/IH, THUAPOMCTAIUTYPIrUuss U SJICKTPOMCTAJLUTYPIrus.
CrraBbl YCPHBIC U IBETHEIC.

Hemertanabl. OcoOeHHOCTH CTPOCHUSA aTOMOB. Hewmeramnmer — IMMPOCTBIC BCIICCTBA. 3aBHUCHMOCTE CBOMCTB
TaJIOTCHOB OT HUX IIOJIOXKCHHA B Hepnoanqecxoﬁ cucteme. OKHCIIMTEIIFHBIE M BOCCTAHOBHUTCIIHLHBIC
CBOIMCTBA HEMETAJIJIOB B 3aBUCHMOCTH OT MX IIOJI0XKEHHUS B pARY SJICKTPOOTPUIATCIIbHOCTH.
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2 Oxcuabl u ux cBoiictBa. ConeoOpa3yromue u Hecoleoopasyromue okcuabl. OCHOBHBIE, aM(pOTEpHBIE 1
KHUCJIOTHBIE OKCUBI. 3aBUCUMOCTD XapaKTepa OKCUAA OT CTEIICHH OKUCIICHUS 00pa3yoIlero ero MeTasuia.
XHUMHUYECKUE CBOMCTBA OKCUIOB. I1osydeHre OKCuaoB.

3 Kucorbl 1 ux cBoiicTBa. KUCIOTHl KaK 31€KTPOIMTHI, UX KJIACCHU(DUKALUSA 110 Pa3IUYHBIM IIPU3HAKAM.
XVMMHYECKHE CBOMCTBA KHUCIOT B CBETE TEOPUM DJIEKTPOIUTHUYECKON aucconuanuu. OcoOeHHOCTH
B3aUMO/JICHCTBUS KOHIIEHTPUPOBAHHONW CEpHOM M a30THOM KHUCIOT ¢ MeTaiamMu. OCHOBHBIE CHOCOOBI
MOJIyYEHUS] KUCIIOTHI.

4 OcHoBanusgs ¥ uX cBoiictBa. OCHOBaHUS KaK D3JCKTPOJIMUTHI, MX KIaCCH(PHUKAIUSA MO Pa3IU4YHBIM
Npu3HaKaM. XHMHUYECKUE CBOWCTBA OCHOBAHUW B CBETE TEOPUHU BJIEKTPOJUTHUYECKON IUCCOLHALUU.
PasnokeHne HepacTBOPUMBIX B BOJIe OCHOBaHUU. OCHOBHBIE CIIOCOOBI MOJIYUYEHUs OCHOBAaHUH.

5 Comm m ux coiicrBa. Conu Kak 2J1eKTposuThl. CoJid CpeHUEe, KHUCIbIE U OCHOBHBIE. XHUMHUYECKHU
CBOMCTBA COJICH B CBETE TCOPUU IIEKTPOJUTHUCCKON Arcconnanuu. CriocoObl MOTyYEHUs COJICH.
I'unponus conei.

6 I'eneTnyeckasn cBA3b HECOPraHM4YE€CKHUX BCUICCTB.

IIpakTHYeckHe 3aHATHA

1. Xumudeckue CBOMCTBA METAJIOB.
2. CBolicTBa COeIUHEHNH Kelie3a.
3. 'eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB.

MaxkcumanbHasi yueOHasi HAarpy3Ka

82
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3. YCJOBUSI PEAJIM3AIIMMA PABOYEM ITPOI'PAMMBI YUYEBHOI'O
HPEIMETA

3.1. TpeGoBaHusI K MUHUMAJbHOMY MAaTEPUATBHO-TEXHUYECKOMY 00€eCTeYeHH 0

Peanuzamust mporpamMmbl TMIpearoyiaracT Halu4ue ydeOHoro kaOwWHeTa W
71a00paTopun XUMHHU.

O6GopynoBanue y4yeOHOTO KaOwHETa W pabouyux MecT KaOWHeTa: IapThl
y4eHUYEeCKue, pabodmii CTON W CTyN TperojaBaTelisi, JEMOHCTPAIlMOHHBINA CTOI,
ayJIMTOPHAsI TOCKa, IKa(bI 11 XpaHSHUS 000pyA0BaHHUS.

O6opynoBaHue 1a0OpaTOpUu U pabOUYNX MECT JIaDOPATOPUU:

— CTOJIbl YUEHUUECKHUE,

— IEMOHCTPAIMOHHBIN CTOJI,

— CTYJI TIpernoaBaTets,

— mwKadbl 1715 XpaHEeHUs 000py10BaHHUS,

— ayIUTOpHAs JI0CKa.
[lepeuenn 1abopaTOpHOrO 0OOPYIOBAHUS:

— BBITSDKHOMU 1IKad;

- HabOp XMMHYECKOW TOCYAbl M NPUHAJICKHOCTEH [JIsi JaOOpaTOpPHBIX U

MPaKTUYECKUX padoT;

— HaOOpBI pEaKTUBOB OPTAHUYECKUX U HEOPTaHUYECKUX BEIICCTB.

IledaTHbIe TOCOOHS: TEMAaTHUCCKUE TAOIUIIBI IO XUMHH (CTCH/IBI).

3.2. UudopmanmoHHoe obecneyeHne 00yueHust
Ilepeyens pexkoMeHAyeMbIX Yy4eOHbIX u3gaHuid, HHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIMTePaTypPbl

OCHOBHBIE UCTOYHHUKU:

1. T'abpuensn O.C. Xumus. 10 knacc. ba3zoBeiit yposens, yueonuk/ O.C.
["abpuensH. — 6-¢ uzn., crepeorumnnoe.-M.: [Ipoda, 2018.-191, [1] C.: un.-
Poccwuticknii yaueonuk). ISBN 978-5-358-19781-7, 45 mtyk

2. T'abpuensu O.C. Xumus. 11 knacc. ba3zoBbiit ypoBens, yueonuk/ O.C.

["abpuensH. — 5-¢ u3g., crepeorunHoe.-M.: JIpoda, 2018.-223, [1] C.: wir.-
Poccuiickuii yueOnuk). ISBN 978-5-358-19784-8, 45 mtyk
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4. KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O
HPEIMETA

KonTpons u oneHKa pe3ynbTaTOB OCBOCHUS MPEAMETA OCYIIECTBISACTCS
npenojaBaTesieM B Mpoliecce MPOBEACHUS MTPAKTUUECKUX 3aHATUMN U J1aDOPaTOPHBIX
paboT, TECTUPOBaHMs, a TAKXKE BBIMOJHEHHUS OOYYArONTUMMCS WHIUBUIYATBHBIX
3aJJaHu M, IPOEKTOB, UCCIIEIOBAHUM.

PesyabTaTsl 00yyeHus Kputepun ouenku ®opMbI U METOAbI
OLICHKH

B pe3yabTare nzyuenust yue0HOro KonTpoab u ouenka | OCHOBHbIE METO/IbI
npeaMera « XuMus» 00ydaromuics pe3yJIbTaTOB OCBOEHMS | KOHTPOJIS 3HAHUM:
HAYYMTCH: JUCLUILINHBI TEKYIIIHA,
packpbIBaTh Ha IpUMEpaxX PoJb XUMHH B | OCYILECTBIISIETCS MEPUOIUYECKUI u
(GbopMHpPOBaHUKM COBPEMEHHOM HAy4YHOU | MpernoaBaTesieM B | UTOTOBBIN KOHTPOJIb.
KapTUHBl MHpa M B HPAKTUYECKOH | mporecce mnpoBeneHus | Texkymui KOHTPOJIb
JIeSITEJIbHOCTH YEJI0OBEKa, TECTUPOBAHUS, a TAKXKE | MPOBOJUTCA B hopMe:
JIEMOHCTPUPOBATH Ha IpuMepax | BBIIOJHEHUS - YCTHOTO OIpOcCa;
B3alMOCBSA3b MEXKIY XUMHUEH U IPYTUMH | O0y4JarOLIMMUCS -IIMCbMEHHOT'0 OIIPOCa;
€CTECTBEHHBIMU HayKaMH; WHJUBUYAJIbHBIX -IIPOBEPKH BBINOJIHEHUS
packpbiBaTh Ha NIpUMEpax IIOJOKEHUS | 3aJaHUl,  IPOEKTOB, | MUCbMEHHBIX JAOMAIIHUX
TEOPUHU XUMHUYECKOTO CTPOEHHUSI | UCCIIEIOBAHUM. 3a/1aHMI;
A.M. Bytneposa; OneHka pe3yiabTaToOB | -  TECTUPOBAHUS 110
MIOHUMATh buznueckuit CMBICH | OOyUYeHUS: TeMawm;
[Tepuoaunueckoro 3akoHa | [Ipu BBICTABJICHUU | -TIOATOTOBKHU
JA.WN. MenneneeBa M Ha €ro OCHOBE | TEKYyIIEH OLIEHKH | COOOILEHUI];
OOBSACHATH 3aBUCHUMOCTh CBOMCTB | YUUTHIBAETCH: -COCTaBJICHUSI KOHCIIEKTa
XUMUYECKHX 3JIEMEHTOB U | -pe3yJIbTAaTUBHOCTh -HanucaHus pedeparoB u
0o0pa3oBaHHBIX MMM  BEIIECTB  OT | pabOThI yyallerocs Npy | TBOPUECKUX padoT.
JIEKTPOHHOT'O CTPOEHUS aTOMOB; BBINIOJIHEHMH  3ajaHuil | Texkymias MpOBEpPKa
OOBSACHATH  NPUYMHBI  MHOT000pa3usl | Ha y4eOHBIX 3aHATHUIX U | IPOBOJUTCS
BELIECTB Ha OCHOBE O0IIMX | CaMOCTOSITEIbHOM CUCTEMATUYECKU u3
MpeACTaBICHU 00 HX cocTaBe U | paboThI; ypoka B ypok. [lo uucny
CTPOEHUH; - ohopmIieHUE 3a7JaHHI | POBEPSIEMBIX u
NPUMEHSATh I[paBWJla CHUCTEMAaTUYECKOW | corjacHO oOpasua. XapakTepy BOIIPOCOB
MEXIYHAPOJAHOW HOMEHKJaTypel Kak | [Ipu BBICTABIICHUU | IPOBEPKAa MOXKET OBITh
CPEJCTBA PAa3IMYEHUS U UACHTU(PUKAIIMM | UTOIOBOI OIICHKU | MHAUBUAYATHHOM,
BELIECTB 10 UX COCTaBY U CTPOCHHUIO; YUUTHIBAETCS: bpoHTaNbHON u
COCTaBJISITh MOJIEKYJISIPHBIE u|- 00b€M U YypOBEHb | KOMOMHUPOBAHHOM.
CTPYKTypHBIE (DOPMYJIBI OpPraHUYECKUX | ycBoeHHs Yydamumucs | [lepuogudeckas
BEIIECTB KaK HOCUTeNeH MH(OpMaLuu O | TEOPETUYECKOTO MpoBEpKa  MPOBOAUTCA
CTPOCHUM BEILECTBA, €r0 CBOMCTBAX M | MaTepuala; [0 3aBEPIICHUH TEMBbI
MPUHAUICKHOCTH K  ONPEACICHHOMY | - Ka4eCTBO pemieHus | (pa3zaena).
KJIACCy COEIMHEHUIA; 3a1a4.
XapaKTepu30BaTh OpraHuyecKue
BEIIECTBA II0 COCTaBy, CTPOCHHUIO M
CBOICTBaM, yCTaHaBIMBaTh NPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXIY JaHHBIMU
XapaKTepUCTHUKAMU BEIIECTBA;
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NPUBOAUTH  TPUMEPHl  XUMHUUYECKHX
peaKIuii, pacKphIBAIONINX XapaKTEPHBIE
CBOMCTBAa THUIMYHBIX TMPEJCTABUTEICH
KJIACCOB OPraHMYECKHUX BEIIECTB C IIEJIbIO
WX WICHTHPUKAIMK H  OOBSICHEHUS
o0acTu NpUMEHEHHUS;

MIPOTHO3UPOBATH BO3MOKHOCTb
MPOTEKAHUS XUMHUYECKHX pPEaKIuil Ha
OCHOBE 3HAaHUM O THUMNAX XHMHYECKOH
CBS3M B MOJICKYJIaX PEAarcHTOB W WX
PEaKIIMOHHON CITOCOOHOCTH;
HCIOJL30BAaTh 3HAHMSI O  COCTaBe,
CTPOGHMM W XHMHYECKHX CBOWCTBaX
BEIIIECTB JIs1 0€30MaCHOT0 MPUMEHEHUS B
MPaKTUYECKON JeATEILHOCTH,
MPUBOJUTL TMPUMEPHI  MPAKTUYECKOTO
UCIIOJIb30BaHUs MTPOYKTOB MepepadoTKU

He(TH u IIPUPOJHOTO rasa,
BBICOKOMOJIEKYJIIPHBIX COEMHEHUN
(mosma TUIICHA, CUHTETHUYECKOTO

KayuyKa, alleTaTHOrO BOJIOKHA);
IIPOBOJUTH OIBITHI O PACHO3HABAHUIO
OpPraHMYECKHUX BELIECTB: IJIMIEpUHA,
YKCYCHOW  KHCJIOTBI,  HENpeAeTbHBIX
KHUPOB, TIHOKO3bl, Kpaxmaia, OeJIKOB — B
COCTaBe  NUINEBBIX  MPOAYKTOB U
KOCMETHUYECKUX CPEJICTB;

BIAJCTh NpaBWIAMH H  IpUEMaMHU
Oe30macHOM paboOThl € XMMHUYECKMMHU
BEILECTBAMU u 1a00paTOpHBIM
o0opynoBaHuEM;

YCTAaHABJIMBATh 3aBHCUMOCTH CKOPOCTH
XUMHUYECKOH peakuud U CMELICHHs
XUMHYECKOTO PABHOBECHS OT Pa3IMYHBIX
(GakTOpOoB €  IENBI0  ONpENeieHus
ONTUMAIIGHBIX ~ YCIIOBHHM  TPOTEKAHHUS
XUMHYECKHX MPOIIECCOB;

MPUBOIUTH TIPUMEPHI THAPOJIH3a COJeH B
MIOBCEHEBHOM KU3HU UENIOBEKa,
NPUBOJNUTE TIPUMEPHl  OKHUCIHTEIHHO-
BOCCTaHOBUTEIIBHBIX peaxuui B
NPUPOJIE, TPOM3BOJICTBEHHBIX MPOIIeccax
Y J)KU3HEICATEIbHOCTH OPTaHNU3MOB;
OPUBOANUTH  TMPHUMEPHl  XUMHUYECKUX
peakmmii,  pacKphIBAIOMIMX  OOIIHe
XMMHUYECKHE CBOWCTBA MPOCTHIX BELIECTB
— METaJJIOB U HEMETAIIJIOB;

IPOBOJIUTH pPACUYeThl Ha HAXOXKICHHE
MOJIEKYJISIpPHOM (hOpMyIBI yTIeBOIOpOAA
0 TPOAYKTaM CrOpaHHs M IO €ro
OTHOCHUTEJGHOM TUIOTHOCTH W MacCOBBIM
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JOJISIM  3JIEMEHTOB, BXOJSIIMX B €0
COCTaB;

BIAZeTh  TpaBWiIaMH  0E30IacHOTO
oOpallleHuss C €IKUMH, TOpPIOYUMH H
TOKCUYHBIMH BEIIECTBAMH, CpPEACTBAMHU

OBITOBOM XHMMMH;

COOCTBEHHOM IO3UIIMY;

OCYIIECTBJIATh ~ MOMCK  XMMHYECKOMN
uHpopMaun o Ha3BaHUSM,
ueHTU(UKATOpaAM, CTPYKTYPHBIM
dbopMyiaM BEIIECTB;

KPUTHUYCCKH OLICHUBATh u
UHTEPIPETUPOBATH XUMHUYECKYIO
uH(OopMaIIuio, COZIePIKAIIYOCS B
COOOIECHHSX CpENCTB MacCcoBOii
uHdopmanuu, pecypcax HMHTepHeTa,

HAy4YHO-TIOMYJISIPHBIX CTAaThsIX C TOYKHU
3peHus €CTECTBEHHO-HAYyYHOI
KOPPEKTHOCTH B  IEJIAX
OIIMOOYHBIX CY>KICHHUH U (HOPMUPOBAHUS

BBIABJICHUA

IIPEACTABIIATH IIyTH PELICHUSA
r7100aTbHBIX TPO0JIeM, CTOSIINX Mepe]
YEJIOBEYECTBOM: DKOJIOTUYECKHUX,
OYHEPIreTUYECKUX, ChIPbEBBIX, U POJIb
XMMHUHU B PEIICHUH 3TUX IPOOIeM.

Dopma npomescymouHou ammecmayuu 2 cemecmp —

ougppepenyuposarmulii
3auem

®DopmMa KOHTPOJIS
pe3yabTaTOB 00yUeHHs

Kputepun oueHkn pe3yabTaToB
o0yuyeHust

ITpoBepounas paboTa,
KOHTpOJIbHas paboTa

«OTJINYHO» BBICTABIIAETCA OOydaroleMycsi, eciu padora
BBIIIOJIHEHA  IIOJIHOCTBIO, WJIM B HEH  HMEITCA
HECYIIECTBEHHbIE  OIIMOKM; Ha  KAaueCTBEHHbIE U
TEOPETUYECKHE BONPOCHl JIaH IIOJIHBIN, WCYEPIBIBAOILINN
OTBET JIMTEPATYPHBIM SI3bIKOM C COOJIIOIEHUEM TEXHUUECKOMN
TEPMHUHOJIOTMH B OIIpEACIEHHON JIOTUYECKOU
MOCJIEZIOBATEILHOCTH, ~ MPUBOJAUT  HOBBIE  IPUMEPHI,
YCTaHABIMBAET CBSA3b MEXKAY H3y4aeMbIM U  paHee
M3Y4YEHHBIM MaTepUaJioM IO Kypcy, YMeeT IPHUMEHUTh
3HAHUS B HOBOM CUTYallUU;

«XOpOIIO» BBICTABISIETCS OOydarolmemycsi, eciau paborta
BBITNIOJIHEHA TIOJHOCThIO MM He MeHee ueM Ha 80 % or
o0beMa 3aJaHus, HO B HEH UMEITCS HeJo4YeThl U
HECYIIECTBEHHbIE OIMIMOKH; OTBET HAa KayeCTBEHHbIE U
TEOPETUYECKUE BOIIPOCHI YIIOBJIETBOPSIET
BBIIICTIEPEUNCIIEHHBIM  TpeOOBaHUSIM, HO  COJEPXKHUT
HETOYHOCTH B M3JIOKEHHUU (DAKTOB, OMpPEAETCHUN, TOHATHIHA,
OOBSICHEHNMH B3aMMOCBSI3€H, BBIBOJIAX M PpELICHUM 3a/1ay;
YUalIUICs UCIIBITHIBAET TPYIHOCTH B IPUMEHEHUN 3HAHUH B
HOBOH CHTYalluH, HE B JIOCTATOYHOM MEpE HCIIOIb3YET CBS3U
C paHee U3yYEHHBIM MaTEPHAIIOM.
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«yJIOBJICTBOPUTEIBHOY» BBICTABISICTCS 00YYaIOLIEMYCsl, €CIIN
BBIITOJTHEHA B OCHOBHOM BEpPHO (00BEM BBIIOJTHEHHOH 4acTH
COCTaBIISICT HE MeHee 2/3 oT 001ero oobemMa), HO JOMYyIICHBI
CYILECTBEHHBIE HETOYHOCTH; OOy4arouuiicss OOHapy>KUBaeT
NMOHUMaHUe Y4eOHOro Marepualia TpH HEJIOCTATOYHOU
MOJHOTE YCBOGHHMS MOHSATUH M 3aKOHOMEPHOCTEW; yMeeT
NPUMEHSATh TOJYYCHHbIC 3HAHHS TNPH PELICHHUH IPOCTHIX
3aj1a4 C UCIIOJIb30BaHUEM FOTOBBIX (DOPMYII, HO 3aTPYAHSACTCS
OpU  PEUICHUM  KAueCTBEHHBIX  3aJad U CIOXKHBIX
KOJIMYECTBEHHBIX 33/a4, TpeOyoomMx npeoOpa3oBaHUs
bopmyt.

«HEYIOBJICTBOPUTEIILHO»  BBICTABISIETCSl  00ydaromemycs,
ecnmi  paboTa B OCHOBHOM HE BBINOJHEHa (00BeM
BBITTOJIHEHHOHN YacTu MeHee 2/3 oT obuiero oobema 3ajanus);
00y4JaroOIMICs TOKa3bIBaeT HE3HAHWE OCHOBHBIX IOHSTHUH,
HETIOHUMAHUE U3yYCHHBIX 3aKOHOMEPHOCTEH u
B3aUMOCBS3€H, HE YyMEeT pemarbh KOJIMYECTBEHHBIE H
Ka4eCTBCHHBIC 3a/1a4H.

TectupoBanue

OuenuBaercss nudHepeHIUPOBAHHO B COOTBETCTBHU C KPHTEPHUSIMHU
OIICHOK (CM. TaOJHIly U3 11.5)

VYeTHBIi onpoc

«OTJIMYHOY» BBICTABJIAETCS OOYYaIOLIEMYCsl, €CJIM OH IOJHO
pacKpbuI coJiepKaHue Marepuana B o0neme,
IIPELYCMOTPEHHOM  NPOTPAaMMOM;  M3JIOKWI  Marepual
IPAMOTHBIM  S3BIKOM B  OIPEACIICHHONM  JIOTMYECKOU
IIOCJIEZI0BATEIBLHOCTH, TOYHO HCIIOJIb3Ysl MATEMAaTUYECKYIO U
CHELUAIU3UPOBAHHYI0 TEPMUHOJIOTUIO M  CHUMBOJIUKY;
[IPABUJIIBHO BBINOJHMWI IpapuuecKkoe H300pakeHUue U HHBIE
yepTeXu M TpadUKu, CONYTCTBYIOUIME OTBETY; IOKa3all
YMEHUE WUIIOCTPUPOBAThL TEOPETUYECKUE  IOJIOKEHUS
KOHKPETHBIMU MPUMEPAMHU, IPUMEHSATH X B HOBOM CUTYyallUU

npu BBINOJIHEHUH PaKTUYECKOTr0 3aJlaHus;
MPOJIEMOHCTPUPOBA ~ YCBOEHUE  paHEe  HU3YYEHHBIX
COITyTCTBYIOIUX  BONPOCOB,  C(POPMHUPOBAHHOCTH U

YCTOMYHMBOCTh HCIIOJIB3YEMBIX IIPM OTBETE YMEHHMHU H
HaBBIKOB; OTBEYaJ CaMOCTOATENbHO 0€3  HaBOASIIUX
BOIIPOCOB.

«XOpOLIO» BBICTABIISIETCS. 00YYArOIEMYCsl, €CIIH OTBET UMEET
OJIUH U3 HEJOCTATKOB: B M3JI0)KEHUH JOMYIIEHbI HEOOIbIINE
po0GeIIbl, HE UCKAa3UBIINE JJIOTUYECKOTO U HH(POPMALIMOHHOTO
COJIEpKaHUs OTBETa; HET OINPEACIICHHOW JIOTMYECKOU
IIOCJIEI0BATEIBHOCTH, HETOYHO HCIIOJIBb3YETCS
MaTeMaTh4decKass U CIELUaIu3UpOBaHHAs TEPMHUHOJIOTHUS U
CUMBOJIMKA; JOIYIIEHBI OJUH-ABA HE0YETA [P OCBELIEHUN
OCHOBHOI'O  COJAEpXaHUs  OTBETA, MCIPABICHHBIE IO
3aMEYaHuI0 IpenojaBaress; JOMyIleHb! omrlOka win donee
JBYX HEJIOUETOB IIPU OCBELIEHUU BTOPOCTENIEHHBIX BOIIPOCOB
WY B BBIKJIAJIKAX, JIETKO HUCIIPABJIEHHBIE IO 3aMEYAHUIO WU
BOIIPOCY IIPETOAaBATENI.

«yIIOBJIETBOPUTEIHHO» BBICTABISIETCS 00y4aromeMycs, €CIu
HEIOJIHO WJIM HEIOCJIEJOBATEIbHO PACKPBITO COJEPIKaHUE
MaTepuajia, HO TII0OKa3aHO oOllee NOHHMMaHHE BOINpPOCa,
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UMENHUCh 3aTPYAHEHHUS WM  JONYIIEHbl OLIMOKH B
OTIpEICTICHUN TOHSATHH, HWCHOJIB30BAHUU TEPMUHOJIOTHH,
yeprexax, OJIOK-CXeM U BBIKJIAJIKaX, MCIPABIICHHBIE IOCIE
HECKOJIbKUX  HABOJSIIMX  BOMPOCOB  MPEIOJaBaTes;
oOyyaroluiicss He CHpaBWiICS C NPUMEHEHHEM TEOpHH B
HOBOHM CUTYallU{ MPH BBIOJHEHUU MPAKTUYECKOTO 3aaHus,
HO BBITIOJTHIII 33JJaHKsI 0053aT€ILHOTO YPOBHS CJIOKHOCTHU 1O
JAHHOM TeMe; MpH 3HAHMM TEOPETHYECKOr0 MaTepualia
BBISIBJICHA HENOCTAaTOYHas C(HOPMUPOBAHHOCTH OCHOBHBIX
YMEHUH U HAaBBIKOB.

«HEYJIOBJICTBOPUTEIBHO» BBICTABISIETCS  O0ydYaromemycs,
€CIi HE PpACKpPBITO OCHOBHOE COJEpXKaHUE Y4eOHOTro
MaTepuana; OOHApY)KEHO HE3HAHHE WM HENOHWMaHHE
oOyJaroruMmcst  OoJipllield WM HanboJiee BaXHOM YacTu
y4eOHOro Marepuana; JOMYyIIECHbl OUIMOKH B ONpEAEICHUN
MOHATHM, MPU UCTHOIH30BAaHUU TEPMUHOJIOTUH, B YepTEkKax,
OJIOK-CXeMax M WHBIX BBIKIIAJIKaX, KOTOPhIE HE MCIIPABICHBI
MOCJIe HECKOJIbKMX HaBOJSIIUX BOMPOCOB MPENOIaBaATENsl.

JlaboparopHoe 3anATHE

«324TEHO» BBICTABISIETCSI OOYyYaIOLIEMYCs, HE HMEIOIIEMY
HEYJIOBJIETBOPUTEIBHBIX PE3yJbTAaTOB IO BCEM BHJaM
TEKYIIEr0 KOHTPOIS YCIEBAaEMOCTH, MPEIyCMOTPEHHBIM
YTBEPXKACHHON pabouell mporpaMmMon IUCHUIUIMHBI, U (WIN)
MOKa3aBIIeMy 3HAaHHWE OCHOBHOTO Y4eOHO-IPOTrPaMMHOIO
MaTepuaia B O0beMe, HEOOXOIUMOM sl JajlbHEUIIEero
oOyueHus U podeCcCHOHATBHON AeSITENFHOCTH;

«HE 3a4TEHO0)» BBICTABJISAETCS OOydYalolEeMyCs, HMEIIIEMY
HEYJIOBJIETBOPUTEIBHBIM  pe3ylbTaT MO OAHOMY WU
HECKOJIbKUM BHJAM TEKYIIEr0 KOHTPOJS YCIEBAaeMOCTH,
MPEAYCMOTPEHHBIM paboveil mporpaMMHON AUCIUTIINHBL, U
(unn) mokasaBiieMy mpoOesbl B 3HaHUKU OCHOBHOTO y4eOHO-
IIPOrpaMMHOT0 MaTepHuaa.
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5. ®OHJbI OHEHOYHBLIX CPEJACTB

2 cemecTp o0yyeHus. PopmMa NPOMEKYTOYHOM ATTECTALMH —
«luddepeHUPOBAHHBIN 3a4eT»

Bompocs! 11t moarotoBku K nuddepeHIMpOBaHHOMY 3a4eTy 0 TUCIUILINHE
«XUMHUA METAJLIOBY

1. Oprannueckass Xumusa. Teopusi CTpPOCHHE OpraHMYECKHX BemecTB A.M.
bytneposa

[IpuponHbIE HCTOYHUKH YTIEBOIOPOIOB
Ankanbl

HenpenenbHble yTiieBOIOPOIbI.

ApeHsl

Crouptel. @eHon

['eHeTnyeckas CBSAI3b OPTAHUYECKUX COCTNHEHUN
AJpernapl

. KapOoHOBBIEC KHCTIOTHL.

10 Crnosxnblie 3¢upsl. XKupbl

11.YrneBoasl

12.AzoTocoepKaniiue OpraHnuecKue COeIuHEHHUS.
13.OcHOBHBIC IOHATHUS U 3aKOHBI XMUMHUHU

14. IICXD u IICXD JI 1 Menneneena

15.Tunel XUMUYECKUX CBA3EH, KPUCTAIINYECKUE PEILIETKU
16.Knaccudukaiys XUMAYIECKAX PEeaKITUi

17. T2/

18.I'mnponus coneit. OBP

19.Knaccudukarys HeOpraHUIECKUX BEIIECTB
20.MeTaibl, OKCHIBI

21.Crioco6sI moaydeHus: MetaiioB. Kopposus
22.Kucnotsl, ocHoBanust. Conu

23.'eneTnyeckas CBsi3b HEOPTaHUYECKUX BEIIECTB
24 Pemienue pacyETHBIX 3a71a4.

©CoNOk LN

OneHka UHAMBUIYAIBHBIX 00pa30BaTENbHBIX JTOCTHXKEHUM MO pe3ysbTaTaM
MPOMEKYTOUYHOM aTTECTAIlMU TPOU3BOJUTCS B COOTBETCTBUM C YHHMBEPCAJILHOU
IKAJIOU;

IIpouent KauecTBeHHas1 OlleHKAa HHAUBUIYAJIbHBIX
pe3yJabTATHUBHOCTH 00pa30BaTebHBIX JOCTHKEHU
(MpaBUJIBLHBIX OTBETOB) 0asa (oTMeTKAa) BepOaJIbLHbIH aHAJIOT
90 + 100 5 OTJIMIHO
80 + 89 4 XOPOIIO
70 +79 3 YAOBJIETBOPUTEIHHO
menee 70 2 HEYIOBJIETBOPUTEIIHHO
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Kpurepuu onenku:

90 + 100% (5 6amnoB) mpucBauBaeTCs 00yJarOIIEMYCsl, €CJTU OH TOJHOCTBIO
BBITIOJTHAJ 3aJ]aHUE PK3aMEHAIIMOHHOTO OWIIeTa: J1ajl MPaBWIbHBIE OTBETH HA
BCE BOTIPOCHI M PEIIIII BCE 3a]1a4H;

80 + 89% (4 OGaynna) nmpucBanBaeTcs 00ydaroueMycsi, €Clid OH TOJHOCTBIO
BBITIOJTHIJI OJHO TMPAKTUYECKOE 3a/laHre dK3aMEHAIIMOHHOTO OWieTa W aai
NPaBWIBHBI OTBET HA TEOPETHUYECKHA BOMPOC, MO0 BBHITIOTHWI JBa
MPAKTUYECKUX 3a7aHusI, HO HE CMOT MPaBUJILHO OTBETUTH HA TEOPETUUECKHMA
BOTIPOC;

70 +~ 79 % (3 Oamma) mpucBamBaeTCs O0yUYaAIOIMIEMYCs, €CJIM OH TOJIHOCTBIO
BBITIOJHUJI OJTHO TPAKTUYECKOE 3aJaHUE SK3aMEHAI[MOHHOrO Ouiera u
JIOITYCTHJI CYIIECTBEHHBIC OIMOKH TIPU OTBETE HA TEOPETHUECKUN BOTIPOC;
menee 70% (2 Oanna) mpucBaMBaeTcs OOydaronieMycsi, €Cid OH HE CMOT
BBITIOJIHUTH HU OJTHOTO MPAKTUYECKOTr0 3aJaHUs YK3aMEHAIITMOHHOTO OuJjIeTa.
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6. AJAITALIUSI PABOYENA TPOTPAMMBI JJISI  JIMI[ C
OTrPAHMYEHHBIMU BO3MOKHOCTSIMU 310POBbBS (OB3)

AnanTupoBaHHas MporpamMMma pa3padaThIBACTCS MPU HATWMYUU 3aSBICHUS CO
CTOPOHBI 00y4arouerocs: (POAUTENEH, 3aKOHHBIX MPEICTABUTENCH) U MEAUIIUHCKUX
noKa3aHu# (peKOMEHIAIMSIMH TICKX0JIOT0-MEIUKO-TIeAarornIeckoil komuccun). Jlms
WHBAJIMIIOB aJalTUpOBaHHAs oOpa3oBaTelbHas mporpamMma pa3padaTbIBacTCsl B
COOTBETCTBUH C MHANBUAYATBHON MPOTPAMMON peabrINTaIIHH.
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