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1. MACIIOPT PABOYEM [TIPOT'PAMMBI YYEBHOI'O IMPEAMETA
XUMHUSA METAJLJIOB

1.1. OO6aacTh NpUMEHEHHUS POTrPAMMBI

[TporpamMma y4eOHOTO MpeaMeTa SBISETCS YaCThIO MPOTPaAMMBI TIOJATOTOBKH
cnenuanucToB cpeanero 3BeHa (aaiee - [IIICC3) B cooTBeTcTBUU € (PenepaibHbIM
rOCy/IapCTBEHHBIM 00Pa30BATEIbHBIM CTaHAAPTOM CPEIHEro MpodeCCHOHATHLHOTO
obOpazoBanus 1o crenranbHOCTH 15.02.16 «TexHOoI0THs MalTuHOCTPOCHUS.

1.2. MecTto mpeamMera B CTPYKTYpe OCHOBHOW mpogecCHOHAIBLHOM
o0pa3oBaTeJIbHOM NIPOrPaAMMBI:

[Ipenmer BXxomuT B 00I1€00pa30BaTENbHBIN LUK TEXHUYECKOTO Mpoduis
[MIICC3 no cneunanbHocTH 15.02.16 « TexHOMOTHS MaTTHOCTPOCHUS.

1.3. Ileau u 3axaum mnpeaMera — TpeOOBaHUS K pe3yabTaTaM OCBOEHHS
npeamera:

OcBoeHue coaepkaHusg yd4eOHOTO mpeaMmeTa «XUMHUS — METaJJIOBY,
o0ecrnieunBaeT JOCTHKEHUE 00YyYaIOIUMUCS CIETYIOIINX Pe3yIbTaTOB:
* IUYHOCMHbBIX:

— YyBCTBO TOPIOCTM M YB@KEHHA K MHCTOPUHM U JIOCTHXKEHUSM
OTEYECTBCHHONM XUMHWYECKOM HAyKW; XHMHUYECKH TIPaMOTHOE IIOBEICHHE B
npo(heCCUOHANBHON AESITENBHOCTH M B OBITY HpU OOpALEHUH C XUMHUYECKUMHU
BEILECTBAMH, MaTEpUATIAMH U MPOLIECCAMU;

— TOTOBHOCTh K TMPOJOJDKEHHIO OOpa3oBaHHWA W IOBBIIICHHS
KBAIM(PUKALUA B U30pPAaHHOW MPOPECCUOHAIBHON AEATENBHOCTH U OOBEKTUBHOE
OCO3HAHHUE POJIM XUMUYECKUX KOMIIETEHLIUN B 3TOM;

— YMEHHUE HCMOJb30BaTh JOCTHKEHHSI COBPEMEHHON XMMUYECKON HAYKHU U
XUMUYECKUX TEXHOJOTUM JUIsl TOBBILIEHUS COOCTBEHHOTO HWHTEJIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuoHaTbHOM eITeTbHOCTH,

* MemanpeomMemHyix:

— HCMOJb30BAaHUE PA3IMYHBIX BHUJIOB IO3HABATEIHHOW JAEATEIBHOCTU U
OCHOBHBIX MHTEJUIEKTYaJIbHBIX OINEpalUii MOCTAHOBKU 3a1aud, (OpMYyIHPOBAHMUS
TUIIOTE3, aHajliu3a W CHUHTE3a, CpaBHEHUs, OOOOILEHUs, CHCTEeMaTU3alluu,
BBISIBJICHUS MPUYUHHO-CJIEICTBEHHBIX CBsI3€H, MIOMCKa aHaJIOI OB,
(GopMyIupoBaHUs BBIBOJOB) JI PELIECHUS MOCTABICHHOM 3a/adyu, NPUMEHEHUE
OCHOBHBIX METOJOB TMO3HaHUs (HAOIIOJCHUS, HAyYHOTO DKCIIEpUMEHTA) IS
U3YYEHUS! PA3JIMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U MPOLECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIMMOCTh CTAIIKUBATHCS B MpodeccruoHanbHOU chepe;

— UCIOJIb30BAaHUE PA3JIMYHBIX HCTOYHUKOB JJIA MOJYYECHHS] XUMUYECKON
uH(poOpMaIuU, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb JI JTOCTMXKEHHS XOPOIIUX
pe3yJbTaToB B podeccuoHanbHou chepe;

* NPeOMemHblx.

— c(hopMHpPOBAHHOCTh TPEICTABICHUNA O MECT€ XUMHUH B COBPEMEHHOMU

HAay4YHOU KapTUHE MHUPA;



— TIOHMMaHHW€ poOJIM XUMUU B  (HOPMHUpPOBAHMM Kpyrosopa u
(YHKIIMOHAJIBbHON I'PaMOTHOCTH Y€JIOBEKa JUIsl PEIIEHUs] IPAaKTUUECKUX 33]1a4;

— BJIaJICHUE OCHOBOIOJATAIOIMMU XUMUYECKUMHU MOHSTUAMHU, TEOPUIMH,
3aKOHaMU U 3aKOHOMEPHOCTSIMU;

—  YBEpPEHHOE  I[OJIb30BAHWE  XUMHYECKOW  TEPMHHOJIIOTHMEH U
CHUMBOJIMKOM;

— BIIaJICHHE OCHOBHBIMH METOJAMH HAay4YHOTO MO3HAHUS, UCIOIB3YEMBbIMU
B XMMHHU: HAOJIIOICHUEM, OMTMCAaHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

—  yMmeHHe 00palaThiBaTh, OOBACHATH PE3YIbTAThl TPOBEICHHBIX OIBITOB
Y JIeJIaTh BBIBOJBL;

— TOTOBHOCTb M CIIOCOOHOCTh NPUMEHATH METOAbl IMO3HAHUS IIpU
peIIeHNH MPaKTUYECKUX 3a/1a4;

— c(opMHpPOBAaHHOCTP YMEHHUS JaBaTh KOJWYECTBCHHBIE OLEHKH U
MIPOU3BOJUTH PACUETHI 0 XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM;

— BIAJICHHE TPABWIAMU TEXHUKHA OE30MACHOCTH MPH HCIOJIb30BAHUU
XUMHYECKHUX BEIIECTB;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOM TMO3UIIMKA TIO OTHOIICHHIO K
XUMHUYECKON MH(POPMAIINH, [TOJTy4aeMOI U3 pa3HbIX HCTOUYHUKOB.

1.4. PekoMeHnayeMoe KOJIM4YECTBO YaCOB HA OCBOCHHE MPOTPaMMbI MpeAMeTa:

MaKCUMaJIbHOW yueOHOM Harpy3ku oOydaromierocst 44 yaca, B TOM YHCIIE:
oOs13aTeNbHAs ayJuTOpHAas yueOHast Harpy3ka ooyuaroierocs 44 yaca.



1. CTPYKTYPA U COAEPKAHUE YYEBHOI'O NIPEJIMETA

2.1. O0bem yueOHOro mpeamMera u BUAbI y4eOHOUH padoThI

Bun yueOHo# padoThI

O0BeM yacoB

MakcumanbHas ydyeOHasi Harpy3ka (Bcero)

44

O0s13aTesIbHAsI Ay AUTOPHAs1 YueOHasi Harpy3Ka (Bcero)

44

B TOM YHCJIC:

JICKIINH

26

na60paT0pHLIe 3aHATHA

IMPAKTUYCCKNUEC 3aHATHA

18

KypcoBas pabota (IpoekT) (eciu npedycmompeno)

CamocrosiTesibHasi padoTa o0yuyamerocs (Bcero)

B TOM YHCJIC:

camMocCToATeNbHAs paboTa HaJ KypcoBOil paboTO#l (IIPOEKTOM)

(ecau npedycmompeno)

BHEAay/IUTOpHAsi  caMOCTOATElIbHas paboTa cC
JIuTEpaTypou

BEITIOJTHEHUE B 0(OpMIICHHE JTa00paTOPHBIX 3aHATHN
BBITIOJTHEHHUE MPAKTUYECKUX 3aJaHUI

y4ueOHOMU

@OPMbl npOMe.?fcyn’ZO’{HOIZ ammecmayuu

Jugpepernyuposanmulii
3auem




2.2. TemaTu4ecKuil IV1aH U coaepkanue yueoOnoro npeamera XUMMUA METAJIVIOB

HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U NPAKTHYECKHEe PadoThl, CAMOCTOATEIbHAS O0bem | YpoBeHb
pa3iesioB M TeM padora o0y4aromuxcs, KypcoBas padot (IIpoeKT) (eciu npedycmompensl) 4acoB | OCBOEHHS
1 2 3 4
Pasznea 1. Oprannyeckasi XuMHsl 38
Tema 1.1. Coaepxxanue y4eOHOI0 MaTepuaJia 4
OcHoBHbIe OHATHA | 1 IIpenmer oprannueckoy xumuu. IIpupojgHbIe, UCKYCCTBEHHBIE M CHHTCTHYECKHE OPraHUYECKHE 2 1
OpraHu4yecKoi BeulecTBa. CpaBHEHUE OPraHMYEeCKHMX BEIIECTB C HEOPraHWYeCKUMHU. Teopusi CTPOECHMS
XHMHH U TeOpHus opranuueckux coeauHeHuid A.M. bytnepoBa. OCHOBHBIE IOJOXKEHHS TEOPUU XHMHUYECKOTO
CTPOEHUS cTpoeHusi. M3omepus 1 n3oMepbl. XUMHUYeCKHe (HOPMYIBI U MOJEITH MOJIEKYJ B OPTaHUYECKOM
OPraHu4YeCKuX xumud. Knaccudukanus opranmdeckux BemecTB. Kitaccudukanus BEIECTB IO CTPOCHHIO
coeuHeHHU YIJIEpOAHOIO CKeleTa M Haluuuio (YHKIUMOHAJIbHBIX rpynn. ['omosiorn u romonorus. Hauana
Homenknarypel |UPAC. Knaccudukanuss peakuuid B opraHuyeckoil xumuu. Peakuuun
IpUCOeAUHEHNS (THAPUPOBAHUS, TaJOr€HUPOBAHUS, THUIPOraJIOr€HUPOBAHUS, THMJpaTalllu).
Peakiuun ormiervieHus (A€ruIpUpOBaHUs, AECTHAPOrajJOreHUpPOBaHUs, JAerujaparanuu). Peakiuu
3ameneHus. Peakiuu nzomepuzanuu.
TIpaKkTHYECKOE 3aHsATHE 2 1
[TpoBepka 3HaHuil oOyuarommxcs 1mo teme 1.1. 3HaHME OCHOBHBIX MOJOXEHMH Teopuu bytieposa,
YMEHHE MOCTPOEHMSI YIIIEPOJHBIX CKEJIETOB Ha MPUMEpPE MPOCTHIX YIIEBOJOPOAOB U UX NMPOU3BOJHBIX.
YMeHue omnpenensTh TUIBl THOPHIM3AlMM aTOMOB YIJIEpOAa, HaJIM4YUMe MU- U CHUIMa- CBA3ed B
CTPYKTYPHOI (popMysie OpraHMuecKoro BENiecTBa.
Tema 1.2. ConeprxkaHue yueOHOro MaTepuasa 14
Yraesonopoabl u ux | 1 AnkaHbl. AJKaHbI: TOMOJIOTUYECKUH psii, U30MEpHUs M HOMEHKJIaTypa alKaHOB. XUMHYECKHE 2 1
NPHPOJHBIE CBOWCTBA aJKaHOB (ME€TaHa, 93TaHA): TOpPEHHE, 3aMelIeHHe, pa3IokKeHue, IAETHAPHPOBAHUE.
HCTOYHUKH [IpumeHeHre ankaHOB Ha OCHOBE CBOMCTB. IIporecchl mMpoMbIUIEHHON NepepaboTKu HEPTH:
KpeKuHT, pudopMuHr. OKTaHOBOE YHCIO OEH3MHOB M LETAHOBOE YHUCIO AM3EIBHOIO TOIUIUBA.
Kokcoxumuueckoe npou3BOACTBO U €0 MPOTYKIIHS.
Pemenne skcriepuMeHTAIBHBIX 3aa4
2 AJKeHbl. DTUJIEH, ero Mojdy4eHue (JeruapupoBaHUEM 3TaHa, JEMOJIMMEpH3alueil MOIITUIICHA). 1
['omonornueckuii psia, U30MEpHUs, HOMEHKJIATypa ajlKEeHOB. XMMHYECKHE CBOWCTBAa JTUJICHA: 4

ropeHne, KadecTBEHHbIE peakimu (oOecliBeunBaHUE OPOMHOW BOJBI U pacTBOpa IMEepMaHTaHaTa
Kanusl), TUApaTanus, nonuMepusaius. lIpuMeHeHue STHJIeHa Ha OCHOBE CBOWCTB. JlMEHBI H




Kaydyku. [loHsiTHE O IMEHax Kak YIJIEBOJOPOJAX C JBYMs JIBOMHBIMHU CBS3IMU. COINpsKEHHBIE
IreHbl. XMMUYECKHE CBOWMCTBa OyTrajaueHa-1,3 W m3ompeHa: oOeclBeuMBaHHE OpPOMHON BOABI U
noauMepusanus B Kayuyku. HarypanbHbli M CHUHTETHUYECKHE Kaydyku. Pe3uHa. AJIKUHBL
AnerniieH. XUMHYECKHE CBOMCTBa aleTHJICHA: TOpeHHe, OOecIBeUMBaHHUE OPOMHOW BOJBI,
MPUCOCIMHEHHUE XJIOPOBOAOpOAa U ruaparanus. [lpumeHeHue aieruieHa Ha OCHOBE CBOMCTB.
MesxkinaccoBasi ©30MEpHUsI C AJIKAIMCHAMMU.

3

Apenbl. benszon. Xumuueckue CBOWCTBa  O€H30Ja: TOpPEHHE, pEaKIUH  3aMELICHHS
(rasjoreHrpoBaHue, HUTpoBaHue). [IpruMeHeHne 6eH3051a Ha OCHOBE CBONCTB.

HpaKaneCRue 3aHATHSA

1

[IpenenpHbIC yrieBoOpO bl AJIKaHbl. XMMHUYECKUE U (PU3NYECKHE CBOMWCTBA, OJTYUYCHHUE.

2

Here,I[eJ'ILHBIe YrieBOAOPOAbl, XUMHUYCCKUC U Q)HBHHGCKI/IC CBOﬁCTBa, TIOJIY4YCHHUC.

3

ApomaTuyeckue yrieBoaopoabl Ha IpuMepe 0eH30I1a U €ro IPOCTEHIINX TOMOJIOTOB. XUMHUYECKUE
1 (U3MYECKUE CBOICTBA, MOTyYEHHE.

Tema 1.3.
Kucaopoacoaep:xang
He OpraHnvecKue
coeMHEHHUS

Coaep:xanue yue0HOTro MaTepuaJia

14

1.

Cruptel. [losnyuenue 3taHona OpOXKEHMEM IUIOKO3bl M TMJpaTanyei 3TwieHa. [ uapokcuibHas
rpynna kak ¢yHKunuoHanmbHas. [IoHATHE O TpenenbHBIX OJHOATOMHBIX CIIHPTAaX. XWUMHYECKUE
CBOWCTBA 3TaHOJA: B3aUMOJEWCTBUE C HATpHUEM, OOpa3oBaHHME IMPOCTBIX M CIOXKHBIX 3(PHUPOB,
OKHCJIEHHE B anpaeruj. IIpuMenenune aTaHona Ha OCHOBE CBOWCTB. AJIKOTOJIM3M, €T0 IOCIEACTBUS
U TpeaynpexacHue. [ TuIepuH Kak IpeACTaBUTENb MHOTOATOMHBIX cnupToB. KadecTBeHHas
peakuuss Ha MHOroaroMuele cnuptel. I[IpumeHenue riunepuna. @Penon. DPusndeckue u
XUMHUYECKHE cBOMCTBa (heHosa. B3auMHoe BiMsHHUE aTOMOB B MOJIeKyJie (peHoa: B3auMoIelicTBHE
C TUAPOKCHUJIOM HATpHsl U a30THOM KucaoTol. [Ipumenenue geHosa Ha OCHOBE €ro CBOWCTBA

Anpnerunsl.  Ilonatue 00 ampaerupax. AJmbpaerujgHas rpynna Kak — (QyHKIMOHAJIbHAS.
dopManbaerua U €ro CBOMCTBA: OKHUCIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBIICHHE B
COOTBETCTBYIOIIMM crupT. [lomydeHue anbAeruI0B OKHUCIEHHUEM COOTBETCTBYIOLIUX CIIUPTOB.
[Ipumenenue ¢opmanbaeruia Ha ocHoBe ero cpoiicTB. KapOoHoBble kucioTsl. [loHsiTHE O
KapOOHOBBIX KucioTax. KapOokcuibHas rpymna Kak (yHKUMOHalbHas. ['OMOJOrHyeckuil psia
IpeslebHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. [lonydyeHrne kapOOHOBBIX KHUCIOT OKHCICHHEM
IBJETUAOB. XUMHUECKUE CBOWCTBA YKCYCHOW KHCIOTBHI: OOIIME CBOMCTBA C MHHEpPATbHBIMH
KHUCJIOTaMU U peakuuu stepuduxanuu. [IpuMeHeHHe yKCYCHOM KHUCIOTHI Ha OCHOBE CBOMCTB.
Beiciue xKupHbIE KUCIOTHI HAa IPUMEPE NAJIbMUTUHOBOM U CTEApUHOBOM.

[MpakTnyeckue 3aHATHS




1. Xumuueckne W (pU3MYECKHE CBOWCTBA CHUPTOB (OKUCICHHE CIUPTA B AIBJETHJ, IMOJyYCHHE
TIIMIEepaTa MEAH, TUTPOCKOITUYHOCTB ).

2. XuMUYecKue M (PU3NYECKUE CBOWCTBA ANBJCTHAOB (peakius cepeOpsSHOro 3epKayia, OKUCIICHUE
aIIbJICTH/IOB B KHCJIOTY C moMotbio ruapokcuaa meau (11)).

3. CBolCTBa YKCYCHOM KHCIJIOTHI (B3aUMOJACHCTBHME C METaUIaMH, C OCHOBAHMSIMHU, C COJISIMH,
OTHOIIICHHE K WHIUKATOpPaM).

Tema 1.4
A3oTcoaepaxaime
opraHuyeckKue
coeTUHEHHUSI.
IMosumepsI

Conep:kanue y4eOHOT0 MaTepuaJia

(o]

IMoumepsl. benku n nonucaxapuabl Kak OMOMOIUMEPHI.

ITnacrmacepl.  IlonmydyeHne  nmonMMepoB — peakuMed — MONMMEpPU3alud W HOJUKOHICHCALUU.
TepmorutacTuyHbIe U TEPMOPEAKTUBHBIE TUIacTMACCHI. [IpencraBurenu miactmace.

BosokHa, ux knaccugukanus. [Tonyuenue BosiokoH. OTaesbHbIe IPEACTAaBUTENIN XUMUUYECKUX BOJIOKOH.

HpaKTI/I‘{eCKOC 3aHATHE

1. O6mee nmonummanne BMC: knaccubukanuu, crnocobax MoiyueHus, (HPU3NKO-MEXaHHYECKHE
CBOICTBA, COCTOSIHHS, XHMUYECKUE CBOMCTBA, IPUMEHECHHUE.

Pazpea 2.

O01masi 1 HeOpraHuyecKasi XuMMsi

44

Tema 2.1. OcHOBHEIE
MOHATHUSA U 3AKOHBI
XMMHUHU

Coaep:xaHnue y4eO0HOIro MaTepHuaJia

1 | OcHoBHble MoHsATHA XUMHHU. BemectBo. AToM. Monekyna. XUMHUYECKUN 31€MEHT. AJIOTPONHSL.
IIpocTeie u cinoxHbIe BemecTBa. KauecTBEHHBIN U KOJMYECTBEHHBIN COCTAB BEIIECTB. XMMHUYECKHE
3HaKU U popmynbl. OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. KonruecTBo BelecTna.
OcHOBHBIC 3aKOHBI XMMHH. 3aKOH COXPAHEHMsI MacChl BEIECTB. 3aKOH IIOCTOSHCTBA COCTaBa
BELIECTB MOJIEKYJISPHON CTPYKTYphl. 3aKOH ABOTaJipo U CIEICTBUS UX HETO.

PacueTHble 3aaun Ha HAX0XKIEHUE OTHOCUTEIIBHON MOJIEKYJIIPHOM Macchl, ONPEAEIEHUE MAaCCOBOI
JI0JIA XUMUYECKHX JIEMEHTOB B CJI0)KHOM BEILIECTBE.

Ilepunonnuecknii 3akon .M. MenpeneeBa. Otkpoitue J[.MI. Menneneebim Ileproguueckoro
3akoHa. [lepuoanyeckuii 3akoH B hopmynupoke .M. Menneneena.

[lepuonnueckas TabnuLa XUMHUECKUX JIEMEHTOB — rpaduueckoe 0ToOpaxKeHHe MepHOIHMYECKOrOo
3akoHa. CTpyKTypa NepUOAMYECKON TaOIUIlbl: Meproabl (Majble U OOJbIINE), TPYyNIbl (TJIaBHAS U
moOoYHas).

Crtpoenue aroma u nepuoanyeckuii 3akon /.M. MenaeneeBa. ATom — cioxHas dactuna. Anpo
(IpOTOHBI U HEUTPOHBI) U IEKTPOHHAst oOosouka. M3oronbl. CTpoeHHE 3IEKTPOHHBIX 000JI0UYEK
aTOMOB 3JIEMEHTOB MaJjbIX MepruooB. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB
AJIEMEHTOB OOJBIIMX MEPHOAOB (TEepeXxOmHbIX 3neMeHToB). [loHsTHe 00 opOutansx. S-, p- u d-




OpOutanmu. DNEKTPOHHBIE KOHPUTYpPAlMH aTOMOB XHMHYECKUX dJeMeHTOB. CoBpeMeHHas
(GbopMyIMpoOBKa MEPUOAUYECKOTO 3aKOHA. 3HAYEHHE MEPHOJUYECKOr0 3aKOHA U MEPUOAHYECKOM
cucteMbl xumudeckux oanemeHtoB J[.M. MennaeneeBa nnsi pa3BUTUS HAYKHM UM TIOHUMAaHMS
XUMHUYECKON KapTHHBI MUpA.

Tema 2.2.
Crpoenue BemecTBa

Coaep:xanue yueOHOro MaTepuaJia

1

HNonnas xmmmyeckasi cBsi3b. KaTuoHbl, ux oOpa3oBaHHME M3 aTOMOB B pe3yjbTare Ipolecca
OKHCIIeHUs. AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJbTaTe Mpolecca BOCCTAaHOBICHUS. MIoHHAas
CBS3b, KaK CBA3b MEXKIY KaTMOHAMU W AHHMOHAMHU 3a CYET JJIEKTPOCTATHYECKOIO IMPUTSKEHUS.
Knaccudukanys HOHOB: 1O COCTaBy, 3HAaKy 3apsia, HAJIWYUIO TUApPAaTHOW 00ojouku. MoHHBIE
KpUCTaJIIIM4ecKKe pemeTkd. CBONCTBA BEIECTB ¢ HOHHBIM THIIOM KPUCTAJUIMYECKOM PEIIETKHU.
KoBanenTHasi xumMuyeckasi c¢Bsi3b. MexaHu3M 00pa30BaHUs KOBAJICHTHOH CBsI3U (OOMEHHBINA U
JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTpULIATeIbHOCTh. KOBaneHTHBIE MOJIPHASA U HENOJSpHAs CBA3H.
KpaTHocTh KOBasleHTHOMH CBsi3U. MOJIEKYISIpHBIE U aTOMHbIE KpUCTallInueckue pemeTku. CBolcTBa
BELIECTB C MOJIEKYJISIPHBIMU U aTOMHBIMU KPUCTAJUIMYECKUMHU PEILIETKAMHU.

Mera/uinyeckass CBsA3b. Meraimmyeckas KpUCTAUIMYECKas pPEIIETKa M MeTaJulMdecKas
XumMHueckas cBa3b. Gusnueckue cBOMCTBA METAJUIOB.

ArperaTHble COCTOSIHMS BelIeCTB M BOJOPOJAHAs CBsA3b. TBeproe, XKUAKOE U TrazoodpazHOe
COCTOsIHMA BelecTB. [Iepexon BemecTsa U3 OQHOIO arperaTHOro COCTOSIHUSA B Apyroe. BomopoaHas
cBaA3b. Uucrtele BemecrBa U cmecu. lloHsatue o cmecnm BemecTB. ['OMOr€HHBIE M TE€TEPOreHHBIE
cmecu. CocTtaB cMmecel: oObeMHass M MaccoBasl JO0JIM KOMIIOHEHTOB CMECH, MaccoBasl MJOJs
MIPUMECEH.

Jucnepcuble cucrembl. [lonstue o nucnepcHoit cucreme. /lucnepcHas aza u JaucrepcHOHHAs
cpena. Knaccudukanus gucnepcHbix cucteM. IIoHsATHE 0 KOIIIOWIAHBIX CHCTEMAX.

Tema 2.3.
Bonaa. PacTBopsbl.
DJIEKTPOJIUTHYECKA
Sl 1M CCOLUAIHSA

Coaep:xanue yueOHOTro MaTepuaJia

15

1

Bona. PacrBopnl. PacrBopenme. Boga kak pactBopurenb. PacTBOPUMOCTH — BEIIECTB.
HaceliiienHble, HeHaChILIEHHBIE, MEPECHIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PAaCTBOPUMOCTH Ta30B,
KHJIKOCTEH M TBEPJIBIX BEIIECTB OT PA3JIMYHBIX (PAaKTOPOB.

MaccoBas 1ot paCTBOPEHHOTO BEHIECTBA. JJIEKTPOJMTHYECKAs] JMCCOLMALUS. DJIECKTPOJIUTHI U
HEIEKTPOJIUTEL.  OJEKTPOJIUTHYECKas  Juccounanus.  MeXaHu3Mbl  DIIEKTPOJIUTHYECKON
JUCCOIMAIMU JUI BELIECTB C PA3JIMYHBIMU THUIAMH XHMHYECKOW CBS3U. ['MapatupoBaHHBIE M
HEeTuJpaTUpoBaHHble HMOHBI. CTEMeHb 3JIEKTPOJIUTHYECKON aucconuanuu. CuibHbBIE U Ccia0ble
AeKTponuThl. OCHOBHBIE TOJIOKEHUS TEOPUU DIEKTPOJIUTHUECKON aucconuanuu. Kuciorsl,
OCHOBAHMS U COJIU KAK DJIEKTPOJIUTHI.
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I'maponns xak oOMeHHBIH mpouecc. HeoOpaTuMblii THAPOIU3 OpPraHMYECKUX M HEOPraHMYECKHX
COCUHEHUH U €ro 3HaYCHHE B IPAKTUYECKON JCSITEIbHOCTH YEJIOBEKA
OO6patumslii rugponus coneil. Ilpaktnuyeckoe npuMenenue rujiponnsa. CTyneH4aThlid THAPOIIU3.

IIpakTnyeckue 3ansaTus

1. Peakuuu noHHOro ooMeHa
2. I'mapoinu3 cosieli (Bce TUIIBI THAPOJIN3a PEAKIUS CPEJIbI)

Tema 2.4.
XuMuueckKue
peakuuu

Conep:kanue y4eOHOT0 MaTepuaJia

1.

Knaccupukauusa XuMHUYecKHMX peakuuil. Peakiuu coelnHEHUs, pa3JIOKEHUS, 3aMELICHHUS,
obmena. Karamutuyeckue peaknuu. OOpaTUMble W HEOOpaTHMMbIe peakiuu. [OMOreHHble U
TeTepOreHHbIC PEaKIHH. DK30TEPMHUYSCKHE M JHIOTCPMUUYCCKUE pPEakIuu. TeruioBoil 3ddekt
XUMHUYECKUX peakuuid. TepMOXUMHUUYECKHE YPaBHEHUS.

Ckopoctb xumuyeckux peaknuil. [loHsATHE O CKOPOCTH XMUMHUYECKHUX pPEaKIU. 3aBHCHUMOCTD
CKOPOCTH XUMHYECKHX PEaKIHi OT pa3auydHbIX (aKTOPOB: MPHUPOJBI PEarupyromuX BEIIEeCTB, UX
KOHUEHTPALUH, TEMIIEPATYPHI, IOBEPXHOCTH COIMPUKOCHOBEHHMSI U MCIIOJIb30BAaHUS KaTaau3aTOPOB.
OOparuMocTh XUMHUYECKHX peakiui. OOpaTuMble M HEOOpaTHMbIE peakIuu. XHUMHYECKOE
paBHOBECHE U CITOCOOBI €r0 CMEIICHUSI.

OKHCIANTENBLHO-BOCCTAHOBHTEIbHbBIE Pe€aKnuu. CreneHb OKHUCJICHUA. OxHCIUTEIb n
BOCCTaHOBJIcHHE. BoccTaHOBHTENIR M OKHCICHHE. MeTona SJICKTPOHHOI'O OanaHca JJIs1 COCTaBJICHUA
ypaBHeHI/II\/'I OKHCJINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/II\/'I.

Tema 2.5.
Kaaccndukanns
HEOPraHUYeCcKHuX
COoeTUMHEHUH 1 NX

CBOMCTBA

Coaep:xanue yueOHOIro MaTepHaJia

17

1

Metaiaiabl. OCOOEHHOCTH CTPOEHHUS aTOMOB M KpHcTaioB. du3MuecKkue CBOMCTBA METAJIOB.
Knaccudpukanus MeTanaoB MO pa3IUYHbIM IpU3HAKaM. XHUMHUYECKHE CBOMCTBA METAJUIOB.
DNEeKTPOXUMHUYECKUI psAl HanpspkeHud MmetamioB. Metamtotepmus.O0mue crnocoObl MOIy4YeHus
METAJUIOB. [TonsaTne (o] METaJLUTypruu. [Inpomerannyprus, TUIPOMETALITYPTUs 5
anekTpomeTauryprus. CriiaBsl YepHBIE U LIBETHBIE.

Hemeraanbl. Oco6eHHOCTH CcTpoeHMsI aToMoB. Hemeramibl — mpocTele BemiecTBa. 3aBUCUMOCTH
CBOMCTB TajJOreHoB OT HuX nosokeHus B llepuognueckoit cucreme. OKUCIHUTENbHBIE U
BOCCTAHOBHUTEIILHBIE CBOMCTBA HEMETAJNIOB B 3aBHCHMOCTH OT WX TIIOJIOXKECHUS B pany
NIEKTPOOTPHUIATEIBLHOCTH.

Oxcuabpl M ux cBoiictBa. ConeoOpasyromue U HecoseoOpasyrome OKCHIbl. OCHOBHBIEC,
aM(l)OTepHI)Ie N KHCJIIOTHBIE OKCHIBI. 3aBUCHUMOCTD XapakTepa OKCHAa OT CTCIICHU OKHCIICHHA
o0pa3zymomiero ero Merauia. XMMUYECKHe CBOMCTBA OKCUIOB. [TomydeHne okcuaos.

Kucaorbl U ux cBoiicrBa. Kuciorel kak OJICKTPOJIUTEI, HX KJ'IaCCI/ICbI/IKaI_[I/ISI 10 Ppas3IMYHbIM




npu3HakaM. XHMMHUYECKHE CBOHCTBA KHCIOT B CBETE€ TEOPUU DJICKTPOIUTHUECKOW JHCCOLMALIIHH.
OcoOeHHOCTH B3aUMOJEHCTBUS KOHLEHTPUPOBAHHOM CEPHOW M a30THOM KHCIOT C METaUIaMH.
OCHOBHBIE CTIOCOOBI MOTYYEHUS] KUCIIOTHI.

4 | OcHoBaHMA M UX cBoiicTBa. OCHOBaHUS KaK 3JEKTPOJIUTHI, UX KIACCU(PHUKALUSI MO PA3TUYHBIM 1
npu3HakaM. XMMHYECKHUE CBOWCTBA OCHOBAHMI B CBETE TEOPUH BJIEKTPOJUTHUUYECKON JTUCCOLIUALIUH.
PasnoxxeHne HepacTBOPUMBIX B BOie OCHOBaHUH. OCHOBHBIE CTIOCOOBI MOJIYYE€HHSI OCHOBAHUH.

5 | Coau m ux cpoiicrBa. Conu Kak au1eKTposuuThl. Conu cpeiHue, KUCable 1 OCHOBHbIE. XMMUUECKU 2
CBOICTBA COJIel B CBETE TEOPHUHU JIEKTPOIUTHYECKON qucconuanui. CrocoObl MOTyYeHHs! COJEH.

I'maposns coneil.

6 | leHeTMyecKkasi CBSI3b HEOPTraHNYECKHX BElIeCTB. 1
IIpakTHYeckne 3aHATHS 9 3
1. XumMuueckre CBOMCTBA METAIIIOB.

2. CBoiicTBa COeIUHEHNI Kee3a.
3. 'eneTnyeckas CBsI3b HEOPraHUYECKHUX BEIIECTB.
MaxkcumanbHasi yueOHasi HAarpy3Ka 82
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3. YCJOBUSI PEAJIM3AIIMMA PABOYEM ITPOI'PAMMBI YYEBHOI'O
ITPEIMETA

3.1. TpedoBanus K MHUHUMAJIBLHOMY MaTEPUAITbHO-TEXHUYECKOMY
o0ecre4yeHNIO

Peanuzamuss mporpammbl  TpeOyeT Hanuume YydeOHOTo KaOWHeTa U
1a00paTOpUU XUMHUH.

O6opynoBanne y4eOHOro KaOWHETa W pabouMx MeCT KaOWHeTa: MapThl
ydeHHYECKre, pabouuii CTON M CTYJ TPENoJaBaTelis, JEMOHCTPAIMOHHBIA CTOJM,
ayJIUTOpHAs JIOCKA, IKa(BI I XpaHESHUS 000pyT0BaHUSI.

O6GopynoBanue Jabopatopud W pabouux MecT JabopaTOpuH: CTOJIBI
YUYEHHUYECKHE, JEMOHCTPAIMOHBIM CTOJ, CTYyJ TMpenojaBaTens, ImKapbl s
XpaHeHUs 000PYyI0BaHMUsI, AYJUTOPHAS JJOCKA.

[lepeuens 1abopaTOpHOTO 0OOPYIOBAHMUS:

BBITSKHOM 1IKad;

HA0Op XUMHUYECKOW MOCYAbl U MPUHAMICKHOCTEH i JIaDOpaTOPHBIX U
PaKTUYECKUX padoT;

Ha0OpBI PEaKTUBOB OPTAaHUYECKUX U HEOPTAHUYECKHUX BEIECTB.

ITegaTHbie TOCOOHS: TeMaTHYECKHE TAOIUIIBI IO XUMUHU (CTCH/IBI).

3.2. Uu¢popmanuoHHoe odecneyeHre peau3auu NporpamMmbl
IlepeyeHb pexkoMeHAyeMbIX Yy4eOHbIX u3AaHuil, HHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPbI

Jlyist peanu3anuu mporpaMMbl OUOIMOTEUHBIN (POHT 00pa3oBaTENbLHOMN
OpraHU3alid JOJKEH UMETh TICYaTHBIC W/WJTH DJIEKTPOHHBIC 00pa30BaTEeIbHBIC U
WH(OPMAITMOHHBIC PECYPCHI, PEKOMEHTYEMBIX JIJIS UCIIOIh30BaHUS B
00pa30BaTeNLHOM IpOoILIecCe.

3.2.1. IleyaTHbIEe U3TAHUS

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

2. l'abpuensu O.C. Xumus. 11 kmacc. ba3oBsiit yposens, yueonuk/ O.C.

["abpuensH. — 5-¢ u3n., 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 PE3YJIBbTATOB OCBOEHUA YYEBHOI'O

ITPEIMETA

KoHTposib M OlLIEHKa pPe3yJbTaTOB OCBOEHUS IPEAMETa OCYIECTBISAECTCS
IIPENoIaBaTeNIEM B IIPOLIECCE NMPOBEIECHUS NPAKTUYECKUX 3AHITHI U TaOOPAaTOPHBIX
paboT, TECTUPOBAHUS, a TAKXKE BBITOJHEHHS OOYYarOUUMUCS HHAUBUAYaTbHBIX

3aJJaHu M, IPOEKTOB, UCCIIEIOBAHUM.

PesyabTaTnl 00yueHus

Kpurtepun onenkn

(I)OPMLI H ME€TO/bI

NEeSATEIbHOCTH YEJIOBEKA;
JEMOHCTPUPOBATH Ha npuMepax
B3aMMOCBS3b MEXIY XUMHUEN U IPYTUMHU
€CTECTBEHHBIMU HAyKaMU;

packpblBaTh Ha NpUMEpax IOJOKEHUs

TEOpUHU XHMHYECKOT'O CTpPOCHUS
A.M. Bytnepoga;

IMOHUMATh bu3HIeCKUi CMBICTT
[Iepunonnueckoro 3aKOHA
.. MeHnneneeBa W Ha €ro OCHOBE
OOBACHATH 3aBUCHUMOCTD CBOICTB
XUMHYIECKHUX 3JIEMEHTOB U
00pa3oBaHHBIX ~ WUMH  BEIIECTB  OT

QJICKTPOHHOTI'O CTPOCHUS aTOMOB;,

OOBSACHATH NPUYMHBI ~ MHOI000pasus
BEIIECTB Ha OCHOBE o0mux
MpeACTaBIeHU 00 UX CcOocTaBe U
CTPOEHUY;

MPUMEHSTh MpaBWJla CUCTEMATUYECKOU
MEXIYHapOJAHOH HOMEHKIATYpbl Kak
CpEICTBa PAa3IMYCHUs U UACHTU(UKAINU
BEILECTB I10 UX COCTaBY U CTPOEHHUIO;

COCTABJISTh MOJIEKYJISIpHbIE u
CTPYKTYpHBIE (OPMYIBI OPraHUYECKHX
BEIIECTB KaKk HOCUTeNel MH(pOpMaluu o
CTPOECHHUH BEILECTBA, €ro CBOMCTBAX M

IIPUHA/UIE)KHOCTH K OINPEICICHHOMY
KJIacCy COCIMHECHMUIA;
XapaKTEpU30BaTh OpraHNYEeCKHe

BCIICCTBA II0 COCTaBy, CTPOCHHUIO U
CBOﬁCTBaM, YCTaHABJIMBATb MPHYHUHHO-
CJICACTBCHHLIC CBA3UM MCKAY HAAHHBIMU
XapaKTCPUCTHKAMU BCIICCTBA,

IIPUBOJUTH IIPUMCPLBI XHUMHUYCCKUX

TCCTHUPOBAHUA, a TAKIKC

BBITIOJTHEHUS
00yJaronuMucs
WHIUBUYAIbHBIX
3alaHui,  IIPOEKTOB,
HUCCIIEIOBAHUN.
OueHka pe3yibTaToOB
o0Oy4deHus:

[Ipn BbICTABNIEHUU
TEKyILen OILIEHKU
YYHUTHIBACTCS:
-p€3yJabTaTUBHOCTh
paboThI y4arerocs
npu BBINIOJIHEHUH
3aJJaHuil Ha Y4eOHBIX
3aHATHUAX u
CaMOCTOSITEIIBHON
paloThI;

- opopmieHue 3a1aHnit
corJIacHO o0pa3ia.

IIpn BBICTABJICHUH
UTOTOBOM OLICHKHU
YYHUTBIBACTCS:

- 00BEM U YpOBEHb
YCBOCHUA YyUalllUMUCH
TEOPETUYECKOT0
MarepHana;

- KayecTBO PEUICHUS
3a/1a4.

OLICHKH
B pe3yabTare n3yyeHusi y41eO0HOro Kontpoinps u onenka | OCHOBHBIE METO/IbI
npeaMera « XuMHus» 00y4aroUuics pE3yJIbTaTOB OCBOEHUS | KOHTPOJIS 3HAHUM:
HAYYHUTCH: npeaMera TEKYLIUH,
pacKpbIBaTh Ha IpUMEpax pojib XMMHUHU B | OCYIIECTBIISETCS NePUOANYECKUN U
(GbopMUPOBaHUM COBPEMEHHOW HAy4yHOMU | MpernojiaBareieM B | UTOTOBBIN KOHTPOJIb.
KapTHHBl MHMpAa M B IIPaKTUYECKOM | Ipouecce IpoBeAcHUs | Tekymuin KOHTPOJIb

POBOJUTCS B (popme:

- YCTHOT'O OMpOca;
-IIUCBMEHHOT0 OIPOCa;
-IIPOBEPKH  BBITIOJHEHUS
MMICHbMEHHBIX JIOMAIIHUX
3aJIaHNM;

- TeCTHUPOBaHUs
TeMam;
-IIOJITOTOBKHU
COOOIIIEHHI;
-COCTaBJICHHS KOHCIICKTa
-HanmucaHus pedepaTtos
1 TBOPYECKUX paboT.

10

Texymas IIPOBEpKa
MIPOBOJUTCS
CUCTEMATUYECKU u3
ypoka B ypok. Ilo uucny
IIPOBEPSAEMBIX u
XapakTepy BOIIPOCOB
pOBepKa MOXET OBITh
VHJIMBU1YaJIbHOM,
(bpoHTaTBEHON u
KOMOMHHPOBAaHHOM.
[Tepuonnueckas
MpOBEpKa  MPOBOAUTCS

MO0 3aBEPIICHUU TEMBI
(paznemna).
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peaKkuuii, pacKpbIBAIOIINX XapaKTEPHBIE
CBOWMCTBA THUIHUYHBIX MPEIACTABUTEIICH
KJIaCCOB ~ OPraHMYECKHUX BEIIECTB C

LENIbIO ux UACHTU(DUKAIN u
00BsCHEHHS 00J1aCTH IPUMCHEHUS;
MIPOTHO3UPOBATH BO3MOYKHOCTH

MPOTEKaHUs XUMHUYECKUX peakiui Ha
OCHOBE 3HAHWM O THUMNAX XHUMHWYCSCKOM
CBSI3M B MOJICKYJIaX PEareHTOB U MX
PEaKIMOHHON CIIOCOOHOCTH;
HCIIOJI30BaTh 3HAHUMA O  COCTaBe,
CTPOEHUH U XUMHYECKUX CBOMCTBAX
BEILIECTB JIJIs1 O€30IacHOTO NMPUMEHEHUS
B MPAKTUYECKOMN JAEATEIBHOCTH;
MPUBOJIUTH TMPUMEPHI  MPAKTUYECKOTO
WCIIOJIB30BaHUSI TIPOYKTOB MIEPEPadOTKH

HetH u MIPUPOTHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COCIMHEHU N
(monustuieHa, CUHTETUYECKOTO

KayuyKa, alleTaTHOI0 BOJIOKHA);
MIPOBOJIUTH OMBITH IO PACIO3HABAHUIO
OpPraHUYECKUX BELIECTB: IJIUIEpUHA,
YKCYCHOW  KHCIIOTBI,  HENpPEeIeNbHBIX
KHUPOB, TJIIOKO3bl, Kpaxmaia, OeJIKoB — B
COCTaBe  NHINEBBIX  MPOAYKTOB U
KOCMETHYECKUX CPEJICTB;

BJAJIeTh NpaBWIAMH H  IpUEMaMHU
O6e3omacHOil paboThl € XMMHUYECKHMHU
BEILIECTBAMH 51 1a00paTOPHBIM
00opy/nOBaHUEM;

YCTaHABJIMBATh 3aBHCHMOCTH CKOPOCTH
XUMHUYECKOH peakIuul W CMEUIeHHUs
XUMHAYECKOTO PAaBHOBECHS OT Pa3IMYHBIX
(GakTOpoB ¢ ILENBI0  ONpeAeeHUs
ONTUMAIIBHBIX ~ YCJIOBHHM  TPOTEKAHUS
XUMHUYECKHX MPOIIECCOB;

MIPUBOANTH IPUMEPHI THAPOIIN3A COJNEH B
MOBCETHEBHOM JKU3HU YEIOBEKa;
MPUBOANUTH TIPHUMEPHl  OKUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaxuui B
MIPHUPO/IE, TPOU3BOICTBEHHBIX MpOIeccax
U J)KU3HEEATEIbHOCTH OPTaHU3MOB;
NPUBOANTH  TPUMEPBl  XUMHYECKUX
peakiuii,  pacKpbIBalOUIMX  0O0Iue
XUMHAYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — METAJUIOB U HEMETAIIJIOB;
MPOBOJIUTh pacyeThl Ha HaXOXKICHHE
MOJIEKYJISIPHOM (hOpMYIIBI YIII€BOAOPOAA
M0 TIPOMYKTaM CrOpaHWs ¥ TIO0 €ro
OTHOCHUTEJIbHOM TJIOTHOCTH U MacCOBBIM
JOJSIM  JIEMEHTOB, BXOJSIIUX B €ro
COCTaB,
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BIIAJICTh MpaBUIIaAMHU 0e301acHOTO
oOpaiieHuss C €IKHUMH, TOPIOYUMH H
TOKCHYHBIMU BEIIECTBAMH, CPEICTBAMHU
OBITOBOM XMMUU,

OCYIIECTBJIATh  IMMOUCK  XHMHYECCKOM

uHpOpMaIU 1o Ha3BaHUAM,
uaeHTHdUKaTOpaMm, CTPYKTYPHBIM
(dbopMyIiaM BEIIECTB;

KPUTHYCCKH OLICHUBATh u
UHTEPIPETUPOBATH XUMHUYECKYIO
HHPOPMAIIHIO, COZIEPIKAIIYIOCS B
COOOILICHUSX CpEICTB MacCOoBOM

unpopmanuu, pecypcax HutepHera,
Hay4YHO-TIONYJIIPHBIX CTaThsiX C TOYKHU

3peHHs €CTECTBEHHO-HAyYHOM
KOPPEKTHOCTH B  IEJIAX BBISBICHUS
OIITMOOYHBIX CYXICHUI u

(dhopMupoBaHHs COOCTBEHHOH MO3HIINH;
MPEJCTABIISATh ITYTH PELIEHUS
rI100aTBHBIX TPOOIIEM, CTOSIIHNX Tepes
YEJI0BEYECTBOM: IKOJIOTUYECKHX,
JHEPreTUYECKUX, CBIPbEBBIX, U POJIb
XUMUU B PEHICHUH 3TUX TIPOOIIEM.

dopma npomedncymouHou ammecmayuu

2 cemecmp —

ougpepernyuposanmbiii
3auem

dopma KOHTPOJIS

Kpurtepun oueHku pe3yibTaToB

pe3yJIbTATOB 00yUeHUsl 00y4yeHust
[TpoBepounas pabdora, — «OTIMYHO» BBICTABISETCS oOOywaromiemycs, eciu pabora
KOHTpOJIbHAs paboTa BBIMIOJTHEHA  MOJIHOCTHIO, 15805 B HEH  HUMEITCA
HECYIIECTBEHHBIE OIITNOKH; Ha Ka4eCTBEHHBIE u

TEOPETHYECKUE BOIPOCHl JIaH TOJHBIN, HCYEPIBIBAIOIIHMA
OTBET JINTEPATYPHBIM SI3BIKOM C COOJIFOJICHUEM TEXHHUYECKOU
TEPMUHOJIOTUU B OnpeeIeHHOU JIOTHYECKOU
MOCJIEIOBATEIILHOCTH, MIPUBOJUT HOBEIE TIPUMEPHI,
YCTaHABIMBAET CBSA3b MEXIY U3y4aeMbIM U paHEe U3YUEHHBIM
MaTepuajioM MO KYypCy, YMEET NMPUMEHUTh 3HAHUS B HOBOM
CUTYallUH;

«XOpOIIIO» BBICTABJISETCA oOydaromemycsi, eciu padora
BBIINIOJIHEHA IOJIHOCTBIO MIIH He MeHee yeM Ha 80 % oT o0beMa
3a/laHusl, HO B HEW MMEITCS HEJAOYEThl M HECYIIECTBEHHbBIE
OIMMOKH; OTBET HAa KAY€CTBEHHBIE M TECOPETUUCCKUE BOMPOCHI
VIOBJIETBOPSIET  BBILIETIEPEUUCICEHHBIM TpeOOBaHUSAM, HO
COJICPKUT HETOYHOCTH B M3JIOKEHUHU (DAKTOB, OMpECICHHI,
MOHITHI, OOBSICHEHHH B3aMMOCBS3€H, BBHIBOJAX WU PEIICHUU
3a/1a4; YYalluicsl HCIBITHIBAET TPYAHOCTH B TNPHUMEHECHHUH
3HaHUW B HOBOW CUTyalMH, HE B JIOCTATOYHOW MEpPE
WCIIOJIB3YET CBSI3H C paHee U3YYCHHBIM MAaTEPHUATIOM.
«YAOBIIETBOPUTENHHO» BBICTABISETCS OOydJarOImIEMyCsl, €CIu
BBHINIOJTHEHA B OCHOBHOM BEpHO (00BEM BBHITIOJTHEHHOW YacTH
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COCTaBIISIET HE MeHee 2/3 oT o0miero oobemMa), HO JOMMYICHBI
CYIIECTBEHHBbIE HETOYHOCTH; OOydarouuiics OoOHapyXHBaeT
MOHMMaHWE Yy4eOHOro Marepuajia IMpH HEIOCTaTOYHOU
IIOJIHOTE YCBOCHHs IIOHATUM M 3aKOHOMEPHOCTEH; yMeeT
NPUMEHSTh TOJYYeHHbIE 3HAHUS TPU PEIICHUU MPOCTHIX
3a71a4u ¢ MCIOJIb30BAaHUEM TOTOBBIX (POPMYII, HO 3aTpyIHSETCS
OpU  pEUIeHHMM  Ka4eCTBEHHBIX  3a7ad U CJIOXKHBIX
KOJIMYECTBEHHBIX  3a7ay, TpeOylommx mnpeodpa3zoBaHus
dbopmy.

— «HEYAOBJIETBOPUTEIHHO»  BBICTABILECTCS  OOydaromemycs,
eciii pabora B OCHOBHOM HE BbINONHEHa (00BEM
BBITIOJIHCHHOW 4acTH MeHee 2/3 oT o01mero oobemMa 3a/1anus);
oOyyaromuiicsi TOKa3bIBaeT HE3HAHWE OCHOBHBIX ITOHSTHH,
HEMOHUMAaHWE U3YYEHHBIX 3aKOHOMEPHOCTEN U B3aUMOCBSI3EH,
HE YMEEeT penaTh KOJINYECTBEHHBIE U KaYeCTBEHHBIC 3a/1a4H.

TectupoBanue

OnenuBaercs MUu(pGEPSHIMPOBAHHO B COOTBETCTBUU C KPUTCPHUAMHU
OIICHOK (CM. TaOiuIy u3 11.5)

VYeTHBII onpoc

— «OTJIMYHO» BBICTABISETCS OOYYarOIIEMYCs, €CIId OH IOJHO
pacKpbLI cojiepKaHue Marepuaia B o0Beme,
IIPEAYCMOTPEHHOM  NPOrpPaMMOM;  M3JI0OKHJI  MaTepuall
IPAaMOTHBIM ~ SI3BIKOM B OINPEIEICHHOM  JIOTMYECKOU
IIOCJIEIOBATEIbHOCTH, TOYHO HCIIOJIb3Yysl MAaT€MaTHYECKYyHO U
CIEUUATIM3UPOBAHHYI0O  TEPMHUHOJIOTMI0O M  CHUMBOJIUKY;
IPaBWJIBHO BBINOJHWI Tpapuueckoe H300pakeHHe U HHbIE
yepTeku U TpaduKH, COMYTCTBYIOUIME OTBETY; IOKa3al
YMEHUE  WJUIOCTPUPOBATH  TEOPETUYECKHUE  IOJIOKECHHS
KOHKPETHBIMU IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTyalluu

npu BBITTOJTHEHUH MIPAKTUYECKOTO 3aJaHus;
IIPOJEMOHCTPUPOBAI YCBOEHHUE paHee U3Y4YEHHBIX
COITyTCTBYIOIIUX BOIIPOCOB, c(OpMUPOBAHHOCTh u

YCTOWYMBOCTh HUCHONB3YEMBIX TPU OTBET€ YMEHHHA U
HABBIKOB; OTBEYAJl  CAMOCTOSATENIHLHO 03  HaBOJAIINX
BOIIPOCOB.

—  «XOpOIIOY» BBICTABIIAETCS 00yYaroIIEeMycs, €CIIH OTBET UMEET
OJIMH W3 HEJOCTATKOB: B M3JIOKCHHUH JIOMYIIECHBI HEOOIbITNE
po0Oebl, He UCKA3UBIIUE JTOTUYECKOT0 U MHPOPMAITMOHHOTO
CONEepXAaHUS OTBETa; HET ONpPEICeNICHHOH  JIOTMYeCKOn
MOCIIe0BATEIHHOCTH, HETOYHO UCIIONB3YeTCS
MaTeMaTHYeCKass W CICIHATU3NPOBAHHAS TEPMHUHOJIOTUS U
CHUMBOJIMKA; JIOMYIIEHbI OJMH-I[BA HEJ0UYeTa MPH OCBEIICHUU
OCHOBHOTO  COJICp)KaHHWS ~ OTBETa, HCIPABJICHHBIE  II0
3aMEUaHHIO MpernojaBaTelis; MOMYIIeHbl OMMOKa WiIu Oolee
JIBYX HEIO0YETOB IPH OCBEHICHUH BTOPOCTEIIEHHBIX BOIPOCOB
WIK B BBIKJIAJKAX, JIETKO MCTPABICHHBIC 10 3aMEYaHUIO WU
BOTIPOCY IPETIOIaBaTelIsl.

—  «yIOBJETBOPHUTEIHHO» BBICTABISIETCSI OOYYaIOMIEMYCs, ©CIH
HEMOJHO WM HEMOCIeI0BaTeIbHO PACKPHITO COJIepiKaHue
Martepuaia, HO [IOKa3aHO oOIlee IMOHUMaHHWE BOIPOCa,
UMENNCh  3aTpyIOHEHHs] WM  JOMYyIIeHbl  OMHOKH B
OTIpE/ICICHUH  TIOHSTHH, WCIOJIB30BAHUN TEPMHUHOJIOTHH,
yepTekax, OJOK-CXeM W BBIKIAJKaX, HMCIPABICHHBIE IOCIEe
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HECKOJIBKMX  HABOJMIIMX  BOIPOCOB  IIPENOAaBaTels;
o0yyaromuicst He CpaBUiICS ¢ TPUMEHEHUEM TEOPUHU B HOBOU
CUTyallud IIPU BBIIIOJHEHUU IIPAKTHYECKOIO 3aJaHMs, HO
BBITOJIHWJI 3a7aHusl 00S3aTEIILHOTO YPOBHS CIIOXKHOCTH TIO
JAHHOW TeMe; INpPU 3HAHUU TEOPETHUYECKOIO Marepuana
BBISIBIIEHA HEJOCTAaTO4YHAsA C(OPMUPOBAHHOCTH OCHOBHBIX
YMEHMU U HAaBBIKOB.

«HEYIIOBIICTBOPUTEIBHO»  BBICTABISICTCS ~ OOydYaromemycs,
€CIi HE pPAacKpBITO OCHOBHOE COJIEpKaHHE Y4eOHOTO
MmaTtepuana; OOHapyXKEHO HE3HaHHWE WM HEIOHUMaHHe
oOydaromuMmcst  OoJbIIeld WM Hauboliee BaKHOHW HYacTU
y4eOHOro Mmarepuaia; AONYLIEHbl OIIMOKH B ONpEeAeICHUU
MOHATUM, NPU MCIIONB30BAHUM TEPMUHOJIOTMH, B yepTeXkax,
OJIOK-CXeMax M MHBIX BBIKJIQJKaX, KOTOPbIE HE HCIPABIIECHbI
110CJI€ HECKOJIbKMX HaBOJSLIMX BOIPOCOB MPENOJIaBATES.

JlaboparopHoe 3aHsATHE

«3aYTCHO» BBICTABISICTCS OOydaroleMycs, HE HMEIOIICMY
HEYJOBJICTBOPUTEIIBHBIX ~ PE3yJbTaTOB IO BCEM  BHUJaM
TEKYIIeT0 KOHTPOJS  YCIEBAEMOCTH, MPEAYCMOTPEHHBIM
VTBEpXKACHHONH palouell mporpamMmoil mpeamera, U (UIIH)
MOKa3aBIIEeMy 3HAaHHE OCHOBHOTO Y4€OHO-TIPOTPaMMHOIO
Marepuajia B 00beMe, HEOOXOIUMOM Ui JalbHEHIIero
0o0ydeHus U TpoeCCUOHATBLHON NeATSIIEHOCTH;

«HE 3a4TEHO» BBICTABJIACTCS OO0YYAIOIIEMYCS, HMEIOLICMY
HEYJOBJICTBOPUTEIIbHBIA ~ PE3yJIbTaT [0  OAHOMY WK
HECKOJIBKUM BHJAM TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH,
NPEIyCMOTPEHHBIM paboUei MporpaMMHO# npeamMeTa, U (UiH)
MOKa3aBIIeMy TMpoOelbl B 3HAHUM OCHOBHOTO Y4eOHO-
MIPOrPaMMHOT0 MaTepHaa.
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5. ®OHJAbI OHEHOYHBLIX CPEJACTB

4 cemecTp o0yueHusi. @opMa NPpoMeKYTOUHOM aTTeCTALUM —
«AnddepeHupoOBaHHbIN 32a4eT»

Bompocsr 11t moarotoBku K 1udGepeHnpoBaHHOMY 3a4€Ty 10 AUCIUIIIINHE
«XUMUs METaJUIOB»

1. Opranunueckas xumuda. Teopuss CTpoeHHME OpraHuMYecKkux BemecTs A.M.
byrtneposa

[IpuponHbIE HCTOYHUKH YTIEBOIOPOIOB
AJKaHBI

HenpenenbHbie yriaeBoA0pPOIbI.

ApeHbl

Crouptel. @eHon

['eHeTnyeckas CBsI3b OPraHMUECKUX COSAMHEHUN
AJperuapl

. KapboHoBBIE KHCTOTHI.

10 Crnoxusie 3¢upsl. XKupsl

11.VYraeBonasl

12.A30TOCOnepIKaIe OPraHnIeCKUE COSAMHECHHUS.
13.OcHOBHBIE TOHATHUS U 3aKOHBI XUMHUU

14. TICXD u IICXD I 1 MenpaeneeBa

15.Tunpel XUMHUYECKUX CBA3EH, KPUCTAIINYECKUE PEILIETKU
16.Knmaccudukanus XUMHIECKUX PEaKITUit

17.TO1

18.T'unponus coneit. OBP

19.Knaccuduxaius HeOpraHUYECKUX BEIIECTB
20.Meraibl, OKCUIbI

21.Cnoco6s1 nomy4yeHus: MmeramioB. Kopposus
22.Kucnotel, ocHoBauus. Coiu

23.I'eneTnyeckas CBsA3b HEOPTaHMUECKHUX BEIIECTB
24 Pemenne pacu€THBIX 3a7ad.

©CoNOR LN

OneHka UHAMBUIAYAIBHBIX 00pa30BaTENbHBIX JTOCTHXKEHUM MO pe3ysbTaTaM
MPOMEKYTOUYHOW AaTTECTAIIMM MPOU3BOJUTCS B COOTBETCTBUU C YHUBEPCAIbLHOMU
HIKAJIOM

IIpouent KauecTBeHHas1 OlleHKA HHAUBHUIYAJBHBIX
pe3yJaIbTATHUBHOCTH 00pa3oBaTeJbHBIX JOCTHKEHUI
(MpaBUJIBLHBIX OTBETOB) 0asa (oTMeTKa) BepOaIbHbIH aHAJIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOPOIIO
70 +79 3 YAOBJIETBOPUTEIHHO
menee 70 2 HEYIOBJIETBOPUTEIIHHO
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Kpurepuu onieHku:

90 + 100% (5 6amnoB) mprcBauBaeTcs 00y4aronIeMycsl, €CJIU OH MOJIHOCTHIO
BBITIOJTHUII 3aJ]aHME PK3aMEHAIIMOHHOTO OwiieTa: JAall MpaBUIbHBIE OTBETHI HA
BCE BOTIPOCHI M PEIIIII BCE 3a]1a4H;

80 + 89% (4 OGaymna) mpucBamBaeTCsi 00yJaromIeMycs, €CId OH TIOJHOCTBIO
BBITIOJHWII OJHO MPAKTHYECKOE 3a/laHre SK3aMEHAIlMOHHOTO OujeTa W Jan
MPaBUIBHBIA OTBET HA TEOPETUYECKHH BOMPOC, JUOO BBIMOJHWII JBA
MPAKTUYCCKUX 3a7aHMsI, HO HE CMOT MPaBUJILHO OTBETUTh HA TEOPETUUECKHMA
BOTIPOC;

70 +~ 79 % (3 Oamna) npucBanBaeTcss 00y4YalOIIEMyCs, €CJIh OH MOJHOCTHIO
BBITIOJTHWJI OJTHO TPAKTUYECKOE 3aJlaHhe SK3aMEHAI[MOHHOTO Ouiera u
JIOTYCTHJI CYIIECTBEHHbIE OIMOKH MPU OTBETE HA TEOPETHUUECKUIN BOPOC;
menee 70% (2 Oamia) mpucBaumBaeTcsi oOydaromemycsi, €Cii OH HE CMOT
BBITIOJIHUTH HA OJTHOTO MPAKTHYECKOTO 3aaHMS YK3aMEHAITMOHHOTO OHjIeTa.
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6. AJANTAOUSA PABOYEH TNPOTPAMMBI JJISI  JHWL C
OTr'PAHMYEHHBIMU BO3MOKHOCTSIMU 310POBbSI (OB3)

AnanTupoBaHHas MporpaMMa pa3padaThIBACTCS MPU HATWYUU 3asBICHUS CO
CTOPOHBI 00y4aromerocs: (POAUTENEH, 3aKOHHBIX MPEICTABUTENCH) U MEAUIIUHCKUX
MOKa3aHUH (PEKOMEHJANUAMU TICHXOJIOT0-MEIUKO-TIEJarOTHUECKON KOMUCCHH).
JlJis MHBANMIOB afjanTUpOBaHHas oOpa3oBaTeNbHas MporpaMma pa3padaTeiBaeTCs B
COOTBETCTBUH C MHANBUAYATHHON TPOTPaMMON peabrINTaIIHH.
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