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1. IACITIOPT NTIPOI'PAMMBbI YYEBHOI'O ITPEJMETA
XuMuA MeTAJJI0B

I.1. O0JsacTb NpUMEeHEeHHUs NPOrPaMMbI

[Iporpamma  y4eOHOM  JUCHMIUIMHBI ~ SIBJSIETCS  YacThlO  IPOrPAMMBI
MOJATOTOBKM CIleUUanucToB cpennero 3BeHa (nanee - ITIICC3) B cooTrBeTcTBUU €
dbenepaabHBIM  TOCYAapCTBEHHBIM  OOpa3oBaTEIbHBIM  CTaHAAPTOM  CPEIHEro
npodeccuoHanbHOr0 oOpa3oBaHusa Mo creruaabHocTd 15.02.16 «TexHomorus
MAaIIMHOCTPOCHHUSI
1.2. MecT0 AUCUMIVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccuoHAIbHOI
o0pa3oBaTeJIbHOM NMPOrPAMMBI:

JucruninHa OTHOCUTCA K  0a30BbIM  AWCIUIUIMHAM W BXOJUT B
obmieoOpa3oBarenbHbli Mk Texaundeckoro npoduis [MIICC3 mo cnenuanbHOCTH
15.02.16 «TexHomOTHsI MATUHOCTPOCHUS»

1.3. Heau u 3aga4yu AUCHUILIMHBI — TPeOOBaHUsSI K Pe3yJibTaTaM OCBOCHUS
AUCHUNIHHBI:

OcBoenue conepkaHus yaeOHOW TUCIUTITUHBI « XUMHUSI METAJIIIOBY, 00eCIIeurnBaeT
JOCTHKEHHE 00YJaIOIUMUCS CIIETYIOIINX Pe3yIbTaTOB:

* IUYHOCMHBIX:

— YyBCTBO TOPJOCTH M YBAXKCHHS] K HCTOPUU M JOCTHKCHHSIM OTEUYECTBEHHOU
XUMHYECKON HayKd; XMMHUYECKH TPaMOTHOE TOBEIEHHE B MpodeccrnoHaTbHOMI
NEATEAbHOCTH M B OBITY MpU OOpalllEHWH C XUMHUYECKUMHU BEIIECTBaMH,
MaTepHrallaMy U MPOLIECCaMH;

— FOTOBHOCTh K TPOJOJDKEHHIO 00pa3oBaHMsI W TOBBIIICHUS KBalu(UKAIUU B
n30paHHOM TPO(EeCCHOHANBEHON JEATEeILHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMHYECKHUX KOMIIETEHIIUH B 3TOM;

— YMEHHE WCIIOJIb30BaTh JOCTIKEHUSI COBPEMEHHOM XHUMHUYECKOW HAyKH WU
XUMHYECKUX TEXHOJOTUH MJisi TOBBIMICHUS COOCTBEHHOTO HHTEIIEKTYalbHOTO
pa3BUTHS B BEIOpaHHOM NpohecCHOHANbHOM NeATEIbHOCTH;

* MemanpeomMemHulX:

— WCIIOJIb30BAaHUE  PA3IMYHBIX BHJIOB  TIO3HABATEIBHOW  JCATEIBHOCTH W
OCHOBHBIX  HHTEJUICKTYaJIbHBIX onepanui (TTOCTaHOBKH 3aJ1a4H,
dbopMynIupOBaHHUA ~ TUNOTE3, aHajW3a W CHUHTE3a, CpaBHEHUs, 00O0OIICHMUS,
CHCTEMAaTH3aIlNH, BBISIBICHHUS IPUYMHHO-CIICACTBCHHBIX CBSI3€H, TIONCKA aHAJIOTOB,
(GbopMyIMpPOBaHUS BBIBOJOB) JJIsSI PEIICHHS MOCTABICHHOW 3a7add, MPUMCHCHHE
OCHOBHBIX METOJOB TMO3HaHUS (HAOMIONEHUS, HAYYHOTO OJKCIEPUMEHTA) s
W3YYEHUS! PA3IMYHBIX CTOPOH XHUMHYECKHUX OOBEKTOB M MPOIIECCOB, C KOTOPHIMHU
BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATHCS B MpodeccuoHanbHOM chepe;



— HCIIOJb30BAaHHWE PA3JIMYHBIX MCTOYHUKOB JUI TIOJYYCHUS XHUMHUYECKOU
uH(pOpMAITNU, YMEHHE OIICHHTHh €€ JOCTOBEPHOCTh IS JOCTIDKCHHS XOPOIIUX
pPE3yNbTaTOB B MpodecCHuoHANBHOM cepe;

* NPEOMEmHbBIX:

— c(OpMHUPOBAHHOCTh TPEACTABICHUM O MECTe€ XHMHUU B COBPEMEHHOM
HAy4YHOW KapTHHE MHpa; T[OHUMaHUE POJM XUMUU B  (PopMHUpOBaHUU
Kpyrozopa W (GYHKIMOHAIHHOM TIpaMOTHOCTH 4YeJOBEKa [UJIsi  PEIICHUS
[IPAKTUYECKUX 3a/aY;

— BJIQJICHUE OCHOBOIOJIATAKOIIUMU XUMHUYECKUMU TOHATUSMH, TEOPHUIMHU,
3aKOHAMU M 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IIOJIb30BAHHE  XUMHUUYECKOU
TEPMHUHOJIOTHEN ¥ CUMBOJIUKOM;

— BJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOIO IMO3HAHUSA, HCHOJIb3YEMBIMU B
XUMHUHU: HAOJIIOJEHUEM, OIMWCAHWEM, W3MEPEHUEM, SKCICPUMEHTOM; YMEHHE
0o0pabaTpiBaTh, OOBSCHATH PE3yJbTAaThl MPOBEACHHBIX OIBITOB W JENaTh
BBIBO/IbI; TOTOBHOCTb M CLIOCOOHOCTb MPUMEHSITh METO/IbI TTO3HAHUS TIPU PEIICHUN
MPAKTUYECKUX 3a/aY;

— c(opMHpPOBAaHHOCTHL  YMEHHS  JlaBaTh  KOJIMYECTBEHHbIC  OLCHKU U
MIPOU3BOJIUTH PACUETHI IO XUMUYECKUM (HOpMYJIaM U YPABHEHUSIM;

— BJIQJICHUE TIPaBUJIaMU TEXHUKHU O€30MMacCHOCTH MPH UCIOJIH30BAHUN XUMHUECKUX
BEILIECTB;

— c(OpMUPOBAHHOCTH COOCTBEHHOW IMMO3UIIUU IO OTHOIICHHI0 K XHUMHYECKOM
uH(dOpMaIuK, MOTy4aeMOr U3 Pa3HbIX HCTOYHUKOB.

1.4. PexoMeHayemMoOe KOJHYECTBO YAaCOB Ha OCBOCHHE TMPOrpaMMbI
AUCHUNIHHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuatomierocs 44 yaca, B TOM YUCIIE:
TEOPETUUECKOr0 00yueHus 26 4acoB
MPAKTUYECKUX 3aHATUHN 18 yacos.



1. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPE/IMETA

2.1. O0bem yueOHOro nmpeaMeTa u BUAbI yueOHOI padoThI

. Qovem uacos
Bun yuyeoHoii padoThl
2 cemecmp

MaxkcuMajabHasi yyeOHasi HArpy3ka 44
(Bcero)
Oobs13aTeibHAs  ayAUTOpPHAsA  y4eOHas 44
Harpy3ska (Bcero)
B TOM YHCJIE:

JIEKLIUH 26

MPAKTUUYECKUE 3aHSATUS 18
Dopmbl NPOMEHCYMOUHOU ammecmayuu Hughgdepenyuposannsiii 3auem




2.2. TeMaTH4YeCKHUH IVIaH U COAepKaHHe Y4eOHOI0 mpeaMera

Yposenw
HaumenoBanmue Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHble H NPAKTHYECKHE PadoThl, CAMOCTOSATEIbHAS Oo0bem
pa3aeyioB U TeM pa6oTa o0y4aommnxcs, KypcoBasi padot (IPOeKT) (eciu npedycmMompeHs) 4acoB ocefleuu
1 2 3 4
Pasznea 1. Opranuyeckast XuMHs 16
Tema 1.1. Coaepxxanue yueOHOro MmarepuaJia 4
OcHoBHbIC OHATHSA | | [Ipeamer opranmdeckod xumuu. IIpupojHbBIE, HCKYCCTBEHHBIE W CHHTETUYECKHE OPraHUYECKUE 2 1
OpPraHn4ecKou BellecTBa. CpaBHEHHE OPTaHMYECKUX BEIIECTB C HEOPTraHUYECKUMH. TeopHsi CTPOEHUSI OPraHUYECKUX
XUMMHU ¥ TeOpHUs coenHeHnil A.M. bytiepoBa. OCHOBHBIE IOJIOKEHUS TEOPUU XHMHUYECKOTo cTpoeHus. M3omepus u
CTPOCHHUA u30Mepbl. XuMudeckue (GopMyasl M MOAETH MOJIEKYNT B opraHuueckod xumuu. Knaccudukanus
OpPraHn4yecKux opraHuuyeckux BemlecTB. Kiaccudukanus BEmIECTB MO CTPOCHHUIO YTIEPOAHOIO CKEJIeTa W HAIUYUIO
COeJUHEeHHI ¢byHKIIMOHANBHBIX Tpymm. ['omonoru u romonorusi. Hauana nomenknatypsl IUPAC. Knaccudukanus
peaknuii B OpraHWYeckol xXuMuu. Peakiuum mnpucoequHeHus (THIAPUPOBAHHS, TaJOTEHUPOBAHUS,
TUIPOTAJIOT€HUPOBAHMUS, TUAPATALINN). Peakiun OTIIETUICHUS (meruapupoBanus,
JETUIpOorajloreHupOBaHus, AeruapaTaiun). Peakunu 3amenienus. Peakuyun nzomepusaum.
IIpakTnyeckoe 3ansiTue 2 1
[IpoBepka 3Hanuii oOyyaronuxcst o teme 1.1. 3HaHMe OCHOBHBIX MOJIOKEeHUH Teopuu byTtnepoBa, ymenue
MIOCTPOEHHUsI YTJIEPOJHBIX CKEJIETOB Ha NPHUMEPE MPOCTHIX YIVIEBOJOPOJAOB M HMX NPOU3BOJHBIX. YMEHHE
OTIPEIETISATh TUIIBI THOPUIN3AIMU ATOMOB YTIIEpoa, HAMYHE M- U CUTMa- CBSI3el B CTPYKTYpPHOU (popmyie
OpraHU4YeCKOT0 BEIECTBA.
Tema 1.2. Copep:kanne yaeOHOro MaTepuaa 4
Yraesonopoasl u ux | 1 AnkaHbl. AJTKaHbI: TOMOJIOTUUECKUH Psi/l, U30MEPHUS 1 HOMEHKJIaTypa aJKaHOB. XMMUYECKHUE CBOMCTBA 2 1
NPpHUPOAHBIE aNKaHOB (MeTaHa, 3TaHa): TOPEHUe, 3aMeNICHUE, pa3JIoKeHne, Aeruapupoanue. [Ipumenenne aakaHoB
HCTOYHUKH HAa OCHOBE CBOWCTB. I[Ipoleccel MPOMBINITIEHHOW TepepaboTKu HEDTH: KPEKUHT, PUPOPMUHT.
OxraHOBOE€ 4YHCIO OEH3MHOB M II€TAHOBOE YHWCJIO Ju3eidbHOro TorumBa. Kokcoxumuueckoe
MIPOU3BOJACTBO U €0 NPOLYKIUSI.
Pemenue skcriepMMeHTaIbHBIX 3a4a4
2 ATKeHbl. DTWUJIEH, €ro MOJyueHHe (JIErHIpHUpOBAHUEM JTaHa, JEMOJIMMEpH3aIell MOJIUITUIICHA). 1




I'omonoruyeckuii psia, U30MepHsi, HOMEHKJIATypa aJIKEHOB. XMMUYECKHE CBOMCTBA 3TUJICHA: TOPEHHUE,
KayecTBEHHbIE peakiuu (oOecrBeyrBaHUEe OpOMHOM BOJBI M pacTBOpa IE€pPMaHraHaTa Kajwus),
ruaparanys, noauMepusanus. [IpumeHeHne 3TuiieHa Ha OCHOBE CBOMCTB. J{MeHbI U Kaydyku. [lonsTue
0 JUEeHaX Kak yIJEeBOAOPOAax C JIAByMs ABOWHBIMHM CBs3sMU. CoONpshDKEHHBbIE AMEHBI. XHMHUYECKUE
cBoiicTBa OytanueHa-1,3 u usonpeHa: odeclBeunBaHne OPOMHOM BOJIBI U MOJIMMEPU3ALNS B KayUyKH.
HatypanbHblii U CUHTeTHUYECKHME Kaydyku. PesmHa. AnkuHbl. AnetwieH. XHMHUYECKHE CBOMCTBA
alleTWJIeHa: TOpeHHe, oOecliBeUMBaHWE OpOMHONW BOJbI, IPHUCOEAUHEHHME XJIOPOBOAOpPOJA U
ruaparanus. [IpuMeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. MexKiaccoBasi U30MEpHsI C aJIKaJMEHAMHU.

3 Apensl. benzon. Xummnueckue cBoiicTBa O€H30J1a: TOpEHUE, PEAKIMK 3aMelleHNs (raJlorTeHUpPOBaHUE,
HuTpoBanue). Ilpumenenne 6eH3071a HA OCHOBE CBOMCTB.

IIpakTnyeckue 3aHsATHS

1 [IpenenpHbIC YIIIEBOIOPO bl AJIKaHbl. XMMHUYECKHE U (PU3UUECKUE CBOMCTBA, OTYUYCHHUE.

2 HenpenenbHble yriaeBogopobl, XAMUUYECKHE U (PU3UUECKHE CBOMCTBA, OIyYECHHUE.

3 ApomaTHyecKkue yrieBoJOopoAbl Ha MpUMepe OEH30Ja U ero MpOCTeHIINX TOMOJIOroB. XUMUYECKHE U

¢buznyeckue CBOMCTBA, MOJyUEHHE.

Tema 1.3.
Kucsopoacoaep:xann
e OpraHnvyecKue
coeaquHEeHUus

Coaep:xaHue y4eOHOro MaTepuaJia

1.

CrmpTsl. [Tomydyenue sTaHoa OpoKEHUEM TIIIOKO3BI M THAPATAIMEH ATHIICHA. | MIpOKCUIIbHAS TPyIIna
Kak (QyHKiuoHanbHas. IloHsATHE O NpeAeNbHBIX OJHOATOMHBIX CIUpPTaX. XUMHUECKHE CBOHCTBA
9TaHOJIA: B3aUMOJICHICTBHE C HaTpueM, OOpa30BaHUE NPOCTBIX U CIOXKHBIX I(PHUPOB, OKUCIECHUE B
anpaeruy. llpuMeHeHne »dTaHONa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro IOCIEACTBUS U
npenynpexacHue. [ mnepuH kak npeacTaBuTeb MHOTOATOMHBIX criupToB. KadecTBeHHas peakuus Ha
MHOroatomMHble crupthl. lIpumenenue rmmnepuna. @eHon. Pu3nueckue U XMMHUYECKHUE CBOMCTBA
¢deHona. BzaumHoe BiIusSHHE aTOMOB B MOJIeKyJe (eHoa: B3aUMOJICHCTBHE C TMIPOKCUAOM HATpuUs U
a30THOM KucnoTol. [Ipumenenne eHosa Ha OCHOBE €ro CBOMCTBA

Anbnerunsl. [lonstue 06 anpaerngax. AnbaerugHas rpynna kak GyHkunoHaiabHas. dopmanbiaerua u
€r0 CBOMCTBA: OKUCIICHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJIICHHE B COOTBETCTBYIOIIMNA CIIUPT.
[TomyyeHue anpAerHI0OB OKUCIEHHUEM COOTBETCTBYIOIMX CHHUPTOB. IIpumeHeHue Qopmanbaeruja Ha
ocHOBe ero cBoiicTB. KapOoHoBwie kucioTel. [loHsTHE 0 KapOOHOBBIX KHcioTax. KapOokcuibHas
rpynna Kak (QyHKIHMOHalbHas. ['OMOJIOTMYECKUH psAl TMpeleNbHbIX OJHOOCHOBHBIX KapOOHOBBIX
kucaoT. Ilomyuenue kapOOHOBBIX KHCJIOT OKUCICHHEM aJbJErH10B. XMMHUUECKHE CBOMCTBA YKCYCHOM




KHCJIOTHI: OOIIMe CBOIMCTBa ¢ MUHEpPAIbHBIMU KHCIOTAaMH M peakiuu srepudukanuu. [Ipumenenue
YKCYCHOHM KHCJIOTBI Ha OCHOBE CBOMCTB. Bricuine XKUpHBIE KUCIOTHI Ha MPUMEpPE NaJIbMUTHHOBOU U
CTEAPHUHOBOI.

IIpakTHyeckue 3aHATHA 4 2
1. Xumuueckue u (pru3nuecKre CBONCTBA CIIUPTOB (OKHCICHUE CIIHPTA B albJACTHI, TOJIyYCHUE TIIUIepaTa
MeJI1, TUTPOCKOMUYHOCTB);
2. Xumuueckue U (pU3MUECKHE CBOWCTBA ajbJACTHAOB (PEaKIus CepeOpsTHOTO 3epKalia, OKHCICHUE
aJbJIETUJIOB B KUCIIOTY ¢ ToMoIIbio ruapokcuaa menu (11));
3. CBolicTBa yKCYCHOM KHCIJIOTHI (B3aUMOJICHCTBHUE C METAJUIaMH, C OCHOBAHUSAMH, C COJISIMU, OTHOILICHUE
K UHJUKaTOpam);
Tema 1.4 Coaepxanue yueOHOro MmarepuaJia 4
Asorconepxamue | [ommepsl. berku u monrcaxapuIsl Kak OHOMTOIMMEPHI. 2 3
OpraHMYecKue IInacTmacceel. [lonyyeHue noauMepoB peakiyei nmoauMepu3aluy 1 MOJIUKOHACHCAMU. TepMOIIacTUYHbIe
coeIuHEeHHUs. Y TEPMOpEAKTUBHBIE IU1acTMacchl. [IpencraBurenu miactmacc.
IHoumepsl Bonokna, ux knaccubukanus. [lonyuenue BookoH. OTAENbHBIC IPEICTABUTENN XUMHUECKUX BOJOKOH.
IIpakTH4yeckoe 3aHsiTHE 2 3
1. O6mee nonumanue BMC: kmaccudukanuu, crnocodax moaydeHus, (U3NKO-MEXaHUYECKUE
CBOWCTBA, COCTOSIHUSI, XUMHUYECKHE CBOMCTBA, MIPUMEHEHHUE.
Pasznea 2. O01mas 1 Heopranm4vecKasi XuMus 28
Tema 2.1. OcHoBHbIe | Coep:kaHue yueOHOTO MaTepuaJia 6
TMOHATHS U 3aKOHbI | 1 | OcHOBHbIe NOHATHA XuMuH. BemectBo. AtoM. Momnekyna. XUMHUYECKUN 3JIEMEHT. AJUIOTPOIHUS. 2 1

XUMHUHU

IIpocTeie M cioxHble BemecTBa. KayecTBEHHBIN M KOJIMYECTBEHHBIN COCTaB BEIIECTB. XHUMHYECKHE
3HaKu U GopmyIbl. OTHOCUTETIbHBIE ATOMHAsI M MOJIEKYJIIpHast Macchl. KonnyecTBo BelecTsa.
OcHOBHBIE 3aKOHBI XMMHH. 3aKOH COXPAaHECHHsI MAaCChI BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOM CTPYKTYpBbI. 3aKOH ABOTaJpo U CIEACTBUSI UX HETO.

PacueTrHble 3a1auyM Ha HAXOXIEHHUE OTHOCHUTEIIBHOW MOJICKYJISIPHOM MaccChl, ONMPEAECICHUE MACCOBOM
JOJIN XUMHNYCCKHUX 3JICMCHTOB B CJIOJKHOM BECIICCTBC.

10




IMepnoanyecknii 3axon [I.U. Menpaeneea. Otkpeitue (.M. MenneneesiM [leproanueckoro 3akoHa.
ITepuonnueckwuii 3akoH B popmymmposke /.. Menpaeneena.

[lepuonuueckass TabnMia XWMHUYECKHX JJIEMEHTOB — rpaduieckoe OTOOpa)KeHHE TMEePHOIMYECKOTO
3akoHa. CTpyKTypa MEepUOAWYECKON TaOnuibl: mepuoAsl (Maible M Oonbline), TPYIIbl (IJIaBHAS U
noooyHast).

Crtpoenune aroma u nepuoanueckuii 3axkon [I.U. MengeneeBa. AToM — ciokHas yactuia. Sapo
(TPOTOHBI ¥ HEUTPOHBI) U IIEKTPOHHAsS 00009Ka. M30TOMmBL. CTpOoeHHE AIIEKTPOHHBIX 000JI0UEK aTOMOB
AIIEMEHTOB MabIX MepruoaoB. OCOOEHHOCTH CTPOECHHS DJIEKTPOHHBIX O00OJOYEK aTOMOB 3JIEMEHTOB
OONBIINX TEPUONIOB (TMEePeXOAHBIX dJeMeHTOB). [loHaTne 00 opOuTansax. s-, p- u d-OpOutanm.
DJeKTpoHHbIe KOHPUTYpallud aTOMOB XHUMHUYECKUX dyneMeHTOB. CoBpeMeHHas (QOopMyTHUpOBKa
NEPUOANYECKOT0 3aKOHA. 3HAUYE€HUE MEPHOANYECKOIrO 3aKOHA M MEPUOJNYECKON CHCTEMbl XUMHUUYECKUX
sanemeHToB JI.W. MenneneeBa i pa3BUTHsI HAYKU M IOHMMaHUSI XMMUYECKON KapTHUHBI MUPA.

Tema 2.2.
CrtpoeHue BeniecTBa

Conep:xanue y4e0HOr0 MaTepuaJjia

1

Honnas xumu4eckas cBsi3b. KaTHOHBI, X 00pa30BaHKUE U3 aTOMOB B PE3YJIbTATe MPOLECCa OKUCICHHS.
AHNOHBI, X 00pa3oBaHUe U3 ATOMOB B pe3yJibTaTe Mpolecca BOcCTaHOBNIEHUS. FIOHHas CBS3b, KaK CBS3b
MEXy KATHOHAMH M aHHOHAMHU 32 CUET JICKTPOCTATHUECKOro NMpuTskeHus. Kinaccupukaius HOHOB: 110
COCTaBy, 3HAKY 3aps/ia, HATUIUIO THAPATHON 00010uku. MlOHHBIE KpucTaumueckue pemerku. CBoncTBa
BELIECTB C HOHHBIM THIIOM KPUCTAJUIMYECKOMN PEIIETKH.

KoBasienTHasi xumuyeckass cBsi3b. MexaHu3M o0O0pa30BaHMsSI KOBAJEHTHOM CBSI3M (OOMEHHBIH U
JTIOHOPHO-aKIENTOPHBIN). DJIEKTPOOTpUIIATEIbHOCTh. KOBaJeHTHBIE MOJSpHAs M HEMOJSpHAs CBS3H.
KpatHOCTP KOBanmeHTHON CBs3UM. MOJEKYJSIpHBIE M aTOMHBIE KpHUCTaUIMYecKue pemeTku. CBONCTBa
BELIECTB C MOJIEKYJISIPHBIMU M @TOMHBIMU KPUCTAJUIMYECKUMU PEIIETKAMHU.

Mera/iinyeckas CcBsi3b. MeTauiMueckass KPUCTAIUINYECKAsT PEelIeTKa W METAJUINYEeCKass XUMUYecKas
cBsA3b. PU3HUECKUE CBOMCTBA METAIIJIOB.

ArperaTHble COCTOSIHUS BellleCTB U BOJOPOAHAs CBSA3b. 1Bepa0e, )KUIKOE U ra3000pa3HOE COCTOSHUS
BenlecTB. llepexon BelecTBa U3 OTHOTO arperaTHOroO COCTOsIHUA B Apyroe. BogoponaHas cBsi3b. Unctele
BemecTsa U cMmecH. [lonarne o cmecn BemecTB. ['oMoreHHble u rereporeHsslie cmecu. CoctaB cMecei:
00BEeMHasi 1 MaccoBasi 0JIM KOMIIOHEHTOB CMECH, MaccoBasi J10JIsl PUMECEH.

JMucnepcHble cucreMsl. [lonarue o aucnepcHoi cucteme. JlucnepcHas ga3a U JUCIEPCUOHHAS Cpela.
Knaccugukanus nucnepcHbix cucteM. [IoHSITHE 0 KOJUTOMAHBIX CUCTEMAX.
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Tema 2.3.
Bona. PacTBopsbl.
DJIeKTPOJIUTHYECKA
sl IMCCOM AU

Coaep:xkaHue y4eOHOIro MaTepuaJia

1

Bopna. PacrBopel. PacTtBopenne. Bona kak pactBopurens. PactBopumocts BemiecTB. HacblleHHBIE,
HEHACBIIIICHHbIE, IE€PECHIIICHHBIE PAcTBOPBL. 3aBHUCHUMOCTh PpAaCTBOPUMOCTH Ta30B, KHUJAKOCTEH H
TBEP/IbIX BELIECTB OT PA3JIMYHBIX (PaKTOPOB.

MaccoBast 10J11 pacTBOPEHHOIO BELIECTBA. JJIEKTPOJIMTHYECKAsl JMCCONMANUSA. DJIEKTPOIUTHl U
HERJIEKTPOJIUTBL. DJIEKTPOJIUTHUYECKAsd JUccoLManusa. MeXaHU3Mbl 3JIEKTPOJUTHYECKON IUCCOLMALUN
JUISl BEIIECTB C PA3JIMYHBIMA THIIAMH XUMHUYECKOM CBs3U. ['MApaTHpOBaHHBIE M HETHUIAPATHUPOBAHHBIE
uoHbl. CTeneHp 3JeKTPONUTHYECKONW auccoumanyuy. CuiibHble M ciia0ble 3JeKTpOJIUThl. OCHOBHBIE
ITOJIOKEHUS TEOPHUH IJEKTPOJIUTUYECKON Aucconrany. Kucinorel, OCHOBaHHS U COJIM KaK 3JIEKTPOJIUTHI.

['upponn3 kak oOMeHHBIH mpouecc. HeoOpaTuMmblii TUAPOIN3 OPraHUYECKHMX W HEOPraHMYECKUX
COEJIMHEHU U €ro 3HaY€HHE B IPAKTUUECKON JESITEIbHOCTH YEIOBEKA
OO6patumslii rugpoaus cosell. [lpaktuyeckoe npumeHeHue rupoaunsa. CTyneHuaThld THIPOIIU3.

HpaKanecmde 3aHATHSA

1. Peakuuu nonHoro ooMeHa
2. 'upponus cosneil (Bce TUIIBI THIPOIN3a PEAKIIMSL CPEIbl)

Tema 2.4.
XumMuueckue
peakuumn

Coaep:xaHue y4eOHOIro MaTepuaJia

I.

Kaaccnduxanusa xummuuyeckux peakuuil. Peakuuu coenvHeHus, pasjioxkeHHs, 3aMellleHus, oOMeHa.
Kartanmutnueckue peakumu. OOpaTtumble W HEOOpaTUMblE peakUMU. ['OMOreHHbIE U T'eTepPOreHHBIE
peakiuu. DK30TepMUYECKUE M SHAOTEPMHUYECKHE peakiuu. TemnoBoil 3¢h(eKT XMMHUECKUX peaklui.
TepMOXUMHUYECKHUE YPaBHEHHUS.

Cxopocth XUMHYeCKUX peakumii. [ToHsTHE O CKOPOCTH XUMHUECKUX peaKlnidi. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKHX PeaKUUil OT pa3iMyHbIX (PAKTOPOB: MPHUPOJIBI PEarupyroInX BEIIECTB, MX KOHLIEHTPAIUH,
TEMIEPATypbl, MOBEPXHOCTH COMNPUKOCHOBEHMSI M WCIIOJIb30BaHUSA KaTaiau3aTopoB. OOpaTUMOCTh
XUMHUYECKHX peakiuid. OOpaTHMble U HEOOpaTUMbIE Peaklnu. XMMUYECKOe paBHOBECHE U CIIOCOOBI €T0
CMEIIICHHS.

OKHCIUTEBbHO-BOCCTAHOBUTEIbHBIE peakunu. CTeneHb okuciaeHust. OKUCIUTETb U BOCCTAHOBJICHHE.
BoccranoBurens W okuciieHHe. MeToa JJIGKTPOHHOTO OamaHca MJi COCTaBJICHHUS YpPaBHECHHMA
OKHCJINUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHHﬁ.

Tema 2.5.
Kanaccupuxanus

Conep:kanue y4e0HOro MaTepuaa

=]

1 |MeTa.11.111)I. Oco0OeHHOCTH CTpPOEHHUsI aTOMOB M KpHCTaLIOB. (PU3MYECKHE CBOMCTBA METAJLIOB.
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HEOpraHu4eCKux
coeIMHEeHH I U UX
CBOJCTBa

Knaccudukanuss MeTajuioB TIO0 pPa3IWYHBIM = TPU3HAKAM. XWUMHUYECKHE CBONCTBA METaJIOB.
DJeKTPOXUMHUUYECKUN pAJ HaNpsHKeHWd MeTaioB. Mertamiotepmusd.O0mmume crnocoObl  MOTy4eHUs
MertauioB. [lonarne o Meramrypruu. [Inpomeramryprus, ruapOMETaUTypIrust U 3JIEKTPOMETaJUTy pIysl.
CmuiaBbl YEpHBIE U [IBETHBIE.

HemeTtasibl. OcobeHHOCTH CcTpOeHHs aToMOB. HemeTasibl — mpocThle BeniecTBa. 3aBUCUMOCTh CBOICTB
raJIoreHOB OT WX mosioxeHuss B [lepuoanueckoil cucteme. OKUCIUTENbHBIE M BOCCTAaHOBUTEIbHBIC
CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT UX ITOJIOKEHHUS B Py SJIEKTPOOTPULIATEIbHOCTH.

Oxcuabl u ux cBoiictBa. ConeoOpasytoliye u HeconeoOpasyrolue okcuabl. OCHOBHbIE, aM(pOTEpHbIE U
KHCJIOTHBIE OKCHJBl. 3aBUCUMOCTb XapakTepa OKCHJAa OT CTEIEHU OKHUCIEHHsS OO0pa3yloIIero €ero
MeTaia. XMMUYECKUE CBOMCTBA OKCUAOB. Ilosyuenne okcuos.

Kucsorel 1 ux cBoiictBa. KHUCIOTHI Kak 3JIEKTPOIUTHI, X KJIACCU(PUKAILUS 110 Pa3IMYHBIM MpU3HAKAM.
XUMHUECKUE CBOMCTBA KHUCJIOT B CBETE TEOPUHU DICKTPOIUTHUECKOW aucconuanuu. OcoOeHHOCTH
B3aMMOJICHCTBYSI KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT ¢ MeTaiaMu. OCHOBHBIE CIIOCOOBI
MIOJTyYEHUS KACIIOTHI.

OcHoBaHusi ¥ uX cBoiictBa. OCHOBaHUS Kak JJICKTPOJHTHI, WX KIacCH(PHUKAIMSA TO Pa3TMYHBIM
Npu3HaKaM. XHUMHUYECKHE CBOWCTBA OCHOBAHUN B CBETE€ TEOPHUM JJICKTPOJIUTHUYECKOW THCCOIMAIIWH.
PaznioxeHne HepacTBOPUMBIX B BOJIe OCHOBaHM. OCHOBHBIE CTIOCOOBI MOTYUYCHHS] OCHOBAHHIA.

Comm m ux cBoiicrBa. Conu Kak 3yekTposutbl. Conu cpeaHue, KHUCIble U OCHOBHbBIC. XHUMHYECKU 2
CBOMCTBA COJIEH B CBETE TEOPUU ANEKTPOTUTHUECKOM arcconnanuu. CrocoObl MOTyUeHUs COJIEH.
I'maponus coneil.
I'eneTnyeckasi CBSI3b HEOPraHNYECKHUX BelIECTB.
IlpakTHyeckHe 3aHATHA 4
1. XuMmnueckue CBOMCTBA METAIIOB.
2. CBOICTBa COCAMHCHUM JKeIe3a.
JAnddepennupoBannblii 3auer 2
Bcero: 44
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3. YCJOBUS PEAJIM3AIINMA PABOYEW ITPOIPAMMBI YUEBHOI'O
HPEIMETA

3.1. TpedoBanus K  MHHMMAJIBHOMY  MaTepPHAJIbHO-TEXHHYECKOMY
o0ecrne4eHn 1o

Peanuzanust mporpaMMebl IpeinoiaraeT Haliuyue yueOHOTro KaOMHeTa XUMUH.
O6opynoBanue yueOHOro kaOuHera W pabouyMx MeCT KaOWHEeTa: MapThl
ydeHu4eckue, paboumii CTOJI M CTyJ MpernojaaBareis, JEMOHCTPALlMOHHBIA CTOJ,
ayJIMTOpHAsI TOCKa, IIKadbI A7 XpaHSHHS] 000pyA0BaHUS.

Texnuueckue cpeacTBa 00yUeHHUS:

—TIePCOHABHBIN KOMITBIOTEP C JTUIIEH3MOHHBIM MPOTPaMMHBIM 00ecTiedeHUEM
Microsoft Windows XP Professional Bepcust 2002;

—IIPUHTED;

—MYJIbTUMEIUNHBIN IPOEKTOP;

—D3KpaH IPOEKLIUOHHBIN.

[TeuaTHble TOCOOMS: TEMATHUYECKHUE TAOIUIIBI IO XUMUH (CTEH/IBI).

3.2. UudopmannonHoe odbecrieueHne 00ydeHust

Ilepeyenbr pexoMeHayeMbIX Y4YeOHbIX wu3AaHuii, HHTepHeT - pecypcos,
AOMOJTHUTETbHOM JINTEPATYPHI

3.2.10CHOBHbBIEC UCTOYHUKH:

1. 'abpuensa O.C. Xumus. 10 kmacc. ba3osrii ypoBens, yueonux/ O.C.
[Mabpuensn. — 6-e uza., crepeoruntoe.-M.: [dpoda, 2018.-191, [1] C.: u.-
Poccuiicknii yueonuk). ISBN 978-5-358-19781-7

2. T'abpuensu O.C. Xumus. 11 knace. ba3zoBeiit ypoBens, yueOuuk/ O.C.
[Mabpuensn. — 5-e uza., crepeoruntoe.-M.: [poda, 2018.-223, [1] C.: ui.-
Poccutickuit yueonuk). ISBN 978-5-358-19784-8

JlonoaHUTENbHBIE UCTOYHUKHU:

1.XamurtoBa, A. U. Oprannyeckast xumus 1151 ctyaentoB CIIO : yuebnoe nocodue /
A. U. Xamutona, T. E. byceiruna, JI. P. Caduna. — Kazauns : KHUTY, 2017. —
172 c. — ISBN 978-5-7882-1938-7. — Tekct : anekTpoHHbIit // JIaHb :
ANEKTpOHHO-OubMoTeunas cucrema. — URL: https://e.lanbook.com/book/102077
(mata obpamenus: 26.05.2022). — Pexxum mocTyma: Jj1si aBTOPU3. MOTH30BaTEICH.
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4. KOHTPOJIb 1 OLEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O

HPEIMETA

KoHTponb M OLEHKa pPe3yJbTaTOB OCBOECHHS IIPEIMETa OCYIIECTBIISAETCS
IPEernoaBaTesieM B MPOLecCce MPOBEICHUS MPAKTUUYECKUX 3aHATHIA U 1a00paTOPHBIX
paboT, TECTUPOBAHUS, A TAKXKE BBINOJHEHUS OOYYAIOMIMMUCS WHIWBUYATbHBIX

3aJIaHUH, IPOCKTOB, UCCIETOBAHUM.

Pe3yabTaTrsl 00yueHust

Kpurtepun onenku

DopMBbI U METOABI

KapTHHBl MHpa M B IPAKTUYECKOH
JeATEIbHOCTH YEJIOBEKA;
JEMOHCTPHUPOBATh Ha IpuMepax
B3aMMOCBS3b MEKJy XUMUEH U IPYTHUMHU
€CTECTBEHHBIMU HAyKaMHU;

packpbiBaTh Ha IpUMeEpax IOJIOKCHUSA

TEOPUH XUMHYECKOTO CTPOCHUS
A.M. bytneposa;

IMOHUMATh busnyeckuit CMBICIT
[Tepuoanueckoro 3aKOHa
JI.I. MenneneeBa M Ha €ro OCHOBE
OOBSCHATH 3aBUCUMOCTh CBOICTB
XUMUYCCKHUX 3JIEMCHTOB u
o0pa3oBaHHBIX ~ HMMH  BEIIECTB  OT
3JIEKTPOHHOT'O CTPOCHHS aTOMOB;
OOBSCHATH  MPHUUMHBI ~ MHOT000pa3us
BCIIIECTB Ha OCHOBE o0mmx
mpejacTaBieHuii 00 HMX cocTaBe W
CTPOCHUU;

IIPUMEHATH IIpaBUJIa CUCTEMAaTUYECKOU
MEKIyHApPOJHOM HOMEHKJATYphl Kak
CpeZCTBa pa3InYCHUs U UICHTHU(PUKALIUN
BELIECCTB I10 MX COCTaBY U CTPOCHUIO;

COCTABJIATh MOJIEKYJISIPHBIE u
CTPYKTypHbIE (HOpPMYJBI OpPraHUYECKUX
BEIIECTB KaK HocuTesel MH(opMaruu o
CTPOCHMM BEIIECTBA, €r0 CBOWCTBAX H

NPUHAJIC)KHOCTH K  ONPENCIICHHOMY
KJIACCy COCIMHEHUN;
XapaKTepU30BaTh OpPraHUYEeCKUe

BEIIECTBA [0 COCTAaBY, CTPOCHHUID U
CBOWCTBaM, YCTaHABJIMBATh INPUYUHHO-
CJICZICTBEHHBIE CBA3M MEKIY JaHHBIMU
XapaKTepPUCTUKAMU BEILIECTBA;

MPUBOJIUTh  TMPUMEPBl  XUMHUYECKUX
peaKuuid, pacKpbhIBAIOLIMX XapaKTEPHBIE
CBOWCTBA THUIHUYHBIX MPEICTABUTEIECH
KJI4CCOB  OPraHMYECKHX BEIIECTB C

nporecce MpPOBEICHUS
TECTHPOBAHUS, & TAKKE

BBITIOJTHCHHSI
o0y4JarImuMucs
WHIUBUTy ATBHBIX
3aJlaHUM, MIPOEKTOB,
HCCIICIOBAHU M.
OueHka pe3ynbTaToOB
00yueHus:

[Ipu BbICTaBNIEHUHU
TEKyIIeHl OLICHKH
YUYUTHIBACTCS:
-pe3yJIbTaTUBHOCTH
paboTsI y4Jaierocs
npu BBITIOJITHCHUH
3aJaHUil Ha Yy4eOHBIX
3aHATHUSIX u
CaMOCTOATEIIbHOU
paboThI;

- oopmIIeHHE 3a1aHUH
corjacHo oOpasiia.

IIpu BBICTaBJIEHUH
UTOTOBOU OIICHKU
YUYUTBHIBACTCS:

- 00bEM U YpOBEHb
YCBOGHHS y4YaIllUMUCS
TEOPETHYECKOTO
MaTepHaa,

- KayecTBO pEIICHHS
3ajay.

OLIEeHKH
B pesyabrare nzy4eHust yaeOHOro KonTpons u ouenka | OCHOBHBIE METO/IbI
npeaMera « XuMHUsI METALIIOB) pE3yJIbTaTOB OCBOEHUS | KOHTPOJIS 3HAHMM:
00yYyarIuiicss HAy4YnTCH: JUCUUTIIUHBI TEKYLIUH,
pacKpbIBaTh Ha IpUMEpax poJib XUMUU B | OCYIIECTBIISETCS NepUOANYECKUN U
(hopMUpOBaHHM COBPEMEHHOW HAy4YHOW | MpernojaBareieM B | UTOTOBBIM KOHTPOJIb.

Texymmit KOHTPOJIb
npoBoAUTCA B (hopme:

- YCTHOI'O OIpoca;
-IIMCbMEHHOTO OIIPOCa;
-IIPOBEPKHU BBIMOJIHEHUS
MUCbMEHHBIX JIOMAITHUX
3aJaHNN;

- TECTUPOBAHUSA o
TeMaMm;

-IIOJITOTOBKHU
COOOIIIEHHI];

-COCTaBJICHHS KOHCIICKTA
-HanucaHus pedepaToB
¥ TBOPYECKHX PaboT.

Texymas IIpOBEpKa
IIPOBOJAUTCS
CHUCTEMaTUYECKHU u3
ypoka B ypok. Ilo uucny
MIPOBEPSIEMBIX u
XapaxkTepy BOIIPOCOB
poBEpKa MOXKET OBITh
VHIMBULYJIbHOM,
(bpoHTANTBHOU u
KOMOMHHPOBAHHOM.
[Tepronnueckas
IpOBEpKa  MPOBOJUTCA

0 3aBCPIICHUU TCMbI
(paznena).
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LENbI0 nux UACHTU(DUKAIN u
00BSICHEHHS 00JIaCTH IPUMECHEHUS;
MIPOTHO3UPOBATH BO3MOXKHOCTh
MPOTEKAHUSI XUMUYECKHX peaKkIuil Ha
OCHOBE 3HAHUM O THUNAX XHUMHUYCCKOM
CBS3W B MOJIEKyJaX pEarcHTOB M UX
PEaKIMOHHON CTIOCOOHOCTH;
HCIOJB30BAaTh 3HAHHMS O  COCTaBe,
CTPOCHHM ¥ XHMHYECKHX CBOHCTBaX
BEIIECTB ISl 0€30MacHOr0 MPUMEHECHHS
B IIPAKTUYECKOU ESTEIBbHOCTH;
NPUBOJNTh TMPUMEPHI  MPAKTHIECKOTO
WCIIOJIb30BaHUS MTPOYKTOB MEePepadOTKH

HehTH u IIPUPOJHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN
(monuaTHICHA, CUHTETUYECKOTO

KayuyKa, alleTaTHOTO BOJIOKHA);
NPOBOJUTH OIBITHI O PACIO3HABAHUIO
OpPraHUYeCKHUX BEIICCTB: IJIMIICPHHA,
YKCYCHOW  KHCJIOTBI,  HENpeAeTbHBIX
JKHPOB, TJIFOKO3bI, Kpaxmajia, OCJIKOB — B
COCTaBe  MUINEBHIX  MPOJAYKTOB U
KOCMETHYECKHX CPEJICTB;

BIAJCTh TpaBWIAMH H  TPUEMaMHU
Oe3omacHOil PabOTBl C XUMHYECKUMH
BEIIECTBAMH " 1abopaTOPHBIM
o0opyoBaHuEeM;

yCTaHABJIMBAaTh 3aBHCUMOCTh CKOPOCTHU
XUMHAYECKOH peaKIMi W  CMEIICHHUS
XHUMHUYECKOTO PABHOBECHS OT PA3IMIHBIX
(GakTOpOB ¢  IENBIO  ONpeAeICHHUS
ONTUMAIILHBIX ~ YCIIOBHH  TPOTEKAHUS
XUMHUYECKHX TPOIIECCOB;

NPUBOJIUTH TIPUMEPBI THIIPOJIH3a COJICH B
MOBCEIHEBHOM KM3HH YEJIOBEKA;
NPUBOJIUTh TPUMEPHI  OKUCIUTEILHO-
BOCCTAHOBUTEIIbHBIX peaxiuii B
NpUpPOJIe, TPOU3BOJCTBEHHBIX MPOIIeccax
1 JKU3HECITEIIBHOCTA OPTaHU3MOB;
NPUBOJIUTh  TNPHUMEPHl  XUMHYECKUX
peakivii,  pacKphIBAIOIIMX  OOIIHE
XUMHYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB — METAJJIOB U HEMETAJLJIOB;
NPOBOJUTHh pPacyeThl Ha HAXOXKICHHE
MOJICKYJISIPHOM (hOPMYJIbI yIIIEBOAOPOIA
0 MPOJYKTaM CrOpaHUs M IO €ro
OTHOCHUTEJIbHOW TUIOTHOCTH U MacCOBBIM
JOJSIM ~ 9JICMEHTOB, BXOJSIIUX B €ro
COCTaB;

BIAJCTh  TPaBWIaMH  0E30MMacHOTrO
oOpalieHuss C €IKUMH, TOPIOUYUMH U
TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMU
OBITOBOM XMMUHU,

OCYIIECTBIISATh  TIOUCK  XUMHYECKOU
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uHpopMauu 1o Ha3BaHUAM,
UIeHTH(HUKATOpAM, CTPYKTYPHBIM
(hopMytaM BEIIECTB;

KPUTHYECKH OLICHUBATh u
HUHTEPIPETUPOBATH XUMHUUYECKYIO
uHpopMmaruio, COZIePIKAIIYFOCS B
COOOILECHHSX Cpe/CTB MacCOBOi
uHdopmanuu, pecypcax MHTrepHera,

HAayUYHO-MOIIYJIAPHBIX CTAThAX C TOYKH

3peHUS €CTECTBEHHO-HAyYHOM
KOPPEKTHOCTH B  LEJAX  BBISBICHUS
OIIMOOYHBIX CY>KJICHHUI U

(dopmHupoBaHUs COOCTBEHHOW MO3HIINY;
IPEACTaBIATh IyTU PELICHUS
IJ1I00aJBHBIX POOJIEM, CTOSIIMX TEpes
YeJI0OBEYECTBOM: IKOJIOTHYECKHUX,
SHEPreTUYECKUX, CHIPHEBBIX, U POJIb
XMMHUU B PEIIEHUH 3TUX IPOOIEeM.

dopma MPOMEKYTOUHOMN
aTTeCTaluu
yCTaHOBJICHHAsI
y4eOHBIM  IJJAHOM B
koHne | cemectpa —
apyras dopma
MPOMEKYTOUHOM
aTTecTallMd, B KOHIE 2
cemecTpa —
g hepeHIIMPOBAHHBIN
3auer.

DopmMa KOHTPOJIS
pe3yabTATOB 00y4eHH s

Kputepun oneHkn pe3yibTaToB
o0yueHust

[TpoBepounas pabora,
KOHTpOJIbHAsA paboTa

«OTJIMYHO» BBICTABIISICTCA OOYyYaromemycs, ecim padora
BBIIIOJIHEHA ~ TOJIHOCTBIO, WJIM B  HEH  UMEHTCA
HCECYIICCTBCHHLIC OIHI/I6KI/I, Ha KAQUYECTBCHHBIC n
TEOPETUYCCKHE BOMPOCHI JaH TIOJHBIM, HMCYCPIBIBAIOIIHIA
OTBET JIUTEPATYPHBIM SI3BIKOM C COOIIOJICHUEM TEXHUYECKON

TEPMUHOJIOTUU B OIPEIEICHHON JIOTUYECKOU
MIOCJIEIOBATEIIBHOCTH,  NPHUBOJUT  HOBBIE  NPHUMEpHI,
YCTaHABIUBACT CBA3b MEXAY M3yd4aeMbIM U  paHee

W3YYEHHBIM MaTepHaJioM IO Kypcy,
3HaHUS B HOBOM CUTYallNH;

«XOpOIIIO» BBICTABISIETCA OOydYaromeMycsi, eciu paboTa
BBITIOJIHEHA IIOJHOCTBIO WM He MeHee deM Ha 80 % oT
oO0beMa 3aJaHMs, HO B HEH UMEIOTCSI HEI0YECThl U
HECYIICCTBEHHBIC OIMMOKH; OTBET HA KA4YECTBEHHBIE W
TEOPETHUUECKUE BOIIPOCHI YAOBJIETBOPSIET
BBHIIICTICPEUNCIICHHBIM ~ TPEOOBaHUSAM, HO  COJCPIKHT
HETOYHOCTU B M3JIOKCHUH (PAKTOB, OMPEIEICHUMA, TOHITHIA,
OOBSCHCHHHM B3aMMOCBS3CH, BBIBOJAX W pEIICHUW 3a/1ady;
yYaluicst UCTIBITHIBACT TPYJHOCTH B MPUMEHEHUH 3HAHUH B
HOBOM CUTYyalluH, HE B JOCTATOYHOM MEpPE MCHOJIb3YET CBS3H

YMECT MPUMCHUTH
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C paHee U3yYeHHBIM MaTEPHATIOM.
«YIOBIIETBOPUTEIIHHOY BBICTABIISCTCS 00YYAIOIIEMYCsl, €CIIN
BBITMIOJTHEHA B OCHOBHOM BEPHO (00BEM BBITIOIHEHHOM 4acTH
cocTaBisieT He MeHee 2/3 oT o01iero o0bema), HO TOMyLICHbI
CYILIECTBEHHBIE HETOYHOCTHU; OOydYaromuiics oOHapy>KUBaeT
MOHUMaHHUE Yy4eOHOTO MaTepuaja TpHU HEJOCTATOYHOU
MOJIHOTE YCBOCHHMSI TOHSATUH M 3aKOHOMEPHOCTEH; yMeeT
MPUMEHSTh ITOJIYYCHHBIC 3HAHHUS TPU PEHICHUH IPOCTHIX
3aJa4y  C  HUCHONB30BaHMEM TOTOBBIX  (opmyn, HO
3aTPYMHSACTCS TIPH PEIICHWM KAdeCTBEHHBIX 3a7ad U
CIIOKHBIX KOJTMYECTBEHHBIX 3amad, TpeOyIommx
npeoOpazoBanus Gopmy.

«HEYOBIICTBOPUTEIIEHO»  BBICTABJISACTCS  OOydaromeMycs,
ecnmi  pabora B OCHOBHOM HE BBINOJNIHEHa (00BeM
BBIIIOJIHEHHOM YacTu MeHee 2/3 or oOmero ooOonemMa
3a/1aHusl); 0OydJarOIIUICs MOKA3hIBAET HE3HAHWE OCHOBHBIX
MNOHATUN, HEMOHMMAaHHE H3YyYEHHBIX 3aKOHOMEpPHOCTEH u
B3aMMOCBSI3CH, HE YyMEeT pelarh KOJIWYSCTBCHHBIE U
KayeCTBEHHbIE 3aIa4H.

TectupoBanue

OnenuBaercs nupHEepeHIIMPOBAHHO B COOTBETCTBUU C KPUTCPHUIMH
OIICHOK (CM. TabnuIry u3 11.5)

VYeTHbI onpoc

«OTJIMYHO» BBICTABIIAETCS OOYYAIOLIEMYCs, €CIM OH IOJHO
pacKpbLI coJiepKaHue MaTepuasa B o0Beme,
MPEYCMOTPEHHOM  TPOTPAMMOM;  M3JIOKWJI ~ MaTepual
IPAaMOTHBIM  SI3BIKOM B ONPEACICHHON  JIOTHYECKOU
MOCJIeIOBATEIBHOCTH, TOYHO HCIIONB3YSI MATEMAaTHUECKYIO U
CHCIUANIM3UPOBAHHYI0  TEPMUHOJOTHIO W  CHMBOJIHKY;
MPABWIBHO BBHIMOTHWI Tpadudeckoe H300pakeHHUE U WHBIC
4epTe:)Ku M TpaduKd, COMYTCTBYIOIIME OTBETY; IOKa3all
YMEHUE WUIIOCTPUPOBATh  TEOPETUYECKUE  IOJOKCHHS
KOHKPETHBIMU ~NIPUMEpPAaMH, TMPHUMEHSATh WX B HOBOWU
CUTyallud TpPU BBINOJHEHUM MPAKTUYECKOTO 3a/aHUS;
NPOJICMOHCTPUPOBAI ~ YCBOGHHUE  paHee  HM3YYCHHBIX
COITyTCTBYIOIIMX  BONPOCOB,  CHOPMHUPOBAHHOCTb U
YCTOMYUBOCTh HCIOJB3YEMBIX TIPU OTBETC YMCHHUA U
HaBBIKOB; OTBEYAJ CaMOCTOATENIbHO 0€3  HaBOASAIINX
BOIIPOCOB.

«XOpOIII0» BBICTABIIAETCS OOYYArOIIEMYCsl, €CIIH  OTBET
UMeeT OIWH W3 HEIOCTATKOB: B H3JIOKEHHUH JIOMYIICHBI
HeOousplIMe MpoOenbl, HE WCKA3UBIIME JIOIMYECKOro U
MH(OPMALIMOHHOTO COJEPKAaHUSI OTBETA; HET OIpeIeIeHHON
JIOTMYECKON TOCIe0BAaTEIbHOCTH, HETOYHO HCIIONb3YeTCs
MaTeMaTH4ecKass W CICHUATN3UPOBAHHAS TEPMHHOJIOTUS U
CHUMBOJIMKA; JIOMYIIEHbI OMH-/IBa HEA0YETa IPU OCBELICHUU
OCHOBHOTO  COZACp)KaHUS  OTBETAa, HCIPABJICHHBIE TIO
3aMEYaHUIO IpenojaBaTess; JOMyIleHbl omnoKka uim donee
JIBYX HEJOYETOB TPU  OCBEIICHHH BTOPOCTENEHHBIX
BONPOCOB MJIM B BBIKJIAJKAX, JIETKO MCIPaBJIEHHbIE IO
3aMEYaHHUIO WM BOIIPOCY MPEIoIaBaTellsl.
«YOBJIETBOPUTEIHLHO» BBICTABISIETCS O0YUYAIONIEMYCsl, €CIIN
HETOJHO WJIM HENOCJIEJOBATEIbHO PACKPHITO COJEpIKaHHE
Marepuaia, HO II0Ka3aHO oO0liee MOHMMaHHE BOIPOCa,
UMENIUCh  3aTPYNHEHHMS WIM  JONYyNIEHbl OHmHMOKA B
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OTIpENICICHUN TOHATUH, WCIOJB30BAHUU TEPMUHOJIOTHH,
yeprexax, OJIOK-CXeM U BBIKJIQJIKaX, MCIpPAaBIIEHHBIEC IOCIIE
HECKOJIbKMX  HABOJMIIIMX  BONPOCOB  IPENOaBaTels;
oOydaroluiicss He CIpaBWiCs C MPUMEHEHHEM TEOpUU B
HOBOW CHTYaI[¥ TIPU BBITOJIHEHUHU MTPAKTUYECKOTO 3aIaHUS,
HO BBINOJIHUJ 3aJlaHUsl 00S3aTENIbHOTO YPOBHS CJIOXHOCTHU
M0 JAaHHOH TeMe; NMpU 3HAHUHM TEOPETHUYECKOTO MaTepualia
BBISIBJICHA HEJO0CTaTOYHasi C(HOPMUPOBAHHOCTH OCHOBHBIX
YMEHUI U HAaBBIKOB.

«HEYJIOBIIETBOPUTEIBHO» BBICTABISETCA O0ydaromeMycs,
€ClIM HE pACKphITO OCHOBHOE COJepXKaHHUE Yy4eOHOro
MaTepuasa; OOHApY)KEHO HEe3HAaHWE WM HEMOHWMaHHe
oOydaromumcsi Oousbllielt WM HamOoJee BaKHOM dYacTu
y4eOHOTO MaTepuana; JOIMyIIeHbl OMHOKH B ONpeAeTICHUN
MOHSTHIA, IPU UCTHOJIB30BAHUU TEPMUHOIIOTUHU, B UepTEkKaX,
OJIOK-CXeMax M WHBIX BBIKJIQJIKaX, KOTOPhIC HE MCIIPABIICHBI
1ocjie HECKOJIbKUX HABOSIIMX BOIPOCOB IIpenogaBaTesisl.

[IpakTuyeckoe 3aHsATHE

«3aUTEHO» BBICTABISETCS OO0YyYalOIEMYCsl, HE HMEIOLIEMY
HEYJIOBJIIETBOPUTEIBHBIX PE3YyJIbTATOB IO BCEM BHJaM
TEKYIIEr0 KOHTPOJS YCHEBAaEMOCTH, MPEIyCMOTPEHHBIM
YTBEP)KJICHHOW pabodeil mporpamMMoi mpeamMera, u (WIJIH)
NOKa3aBIIEMy 3HAHHWE OCHOBHOTO Y4eOHO-TIPOTPaMMHOTO
MaTepuaia B oObeMe, HEOOXOAMMOM Ui JajbHeHIiero
o0ydeHust U MPpoeCCHOHATBHON AeITeTLHOCTH;

«HE 3aYTEHO» BBICTABISIETCA OOYYAIOIIEMYCs, MMEIOIIEMY
HEYJIOBJICTBOPUTENBHBIA  pe3ylbTaT IO OJAHOMY WU
HECKOJIBKAM BHAAM TEKYIIEro KOHTPOJS YyCIIEBa€MOCTH,
MPEeIyCMOTPEHHBIM paboyeil MmporpaMMoil mpeaMmera, Hu
(unn) mokasaBIlieMy MPOOEbl B 3HAHUU OCHOBHOI'O y4eOHO-
MIPOrPaMMHOTO MaTepHuaa.
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5. ®OHAbI OHEHOYHbLIX CPEACTB

2 cemecTp o0yueHusi. @PopMa MPOMEKYTOYHON ATTECTAIMU —

«lu¢ppepeHIUPOBAHHBIN 3a4eT»

Bornpocs! 41 NoAroTOBKU K TU(PPEpEHIIMPOBAHHOMY 3a4ETY MO NPEAMETY «XHUMUS

MCTAJIJI0B»

1. Oprannueckas xumusi. Teopusi CTpOEHHE OpraHMYecKux BemiecTB A.M.

bytneposa
ANKaHBI

ApeHsbl
Cnuptsl. @eHon

e il

Anbaeruabl

[IpupoaHbIE HCTOYHUKH YTIEBOAOPOIOB

HenpenenbHble yrieBogOPOIbI.

['eneTnueckas CBs3b OpPraHUYICCKUX COG,Z[I/IHCHI/If/'I

9. KapOGoHOBBIE KHUCIIOTHI.
10.Cnoxusie 2¢upsl. XKupbl

11.YrneBoasl

12.A30oToCcoaepKalliie OpraHuuecKue COeTMHEHHUS.
13.OcHOBHBIE TOHATHS ¥ 3aKOHBI XUMUH

14. IICXD u IICXD JI 1 MenaeneeBa

15.Tunel XUMHYECKUX CBA3EH, KPUCTALINYECKUE PEIIETKN
16.Knaccudukanmss XuMUYECKUX peakuui

17.T2]1

18.I'mapomnus coneir. OBP
19.Knaccudukarus HeOpraHM4eCKUX BEIeCTB

20.MeTanibl, OKCHIbI

21.Cnioco0sI nmonyuenus MetamuioB. Kopposus
22.Kucnortsl, ocHoBanus. Coiu
23.I'eneTnyeckast CBsA3b HEOPTraHMYECKUX BEILIECTB
24.PemieHue pacu€THbIX 3a]1a4.

OHGHKa HWHAUBUAYAJIBHBIX O6paSOBaTGJ'II>HI>IX IIOCTI/I)KGHI/Iﬁ 10 pe3yjabTaTaM
HpOMe)KYTO‘-IHOﬁ aTTeCTallu IIPOU3BOAUTCA B COOTBCTCTBHUU C YHHBepcaHBHOﬁ

LIKAJION:
IIpouent KauecTBeHHas1 OleHKA HHAUBHUIYAJIbHBIX
pe3yJibTATUBHOCTH 00pa3oBaTeJIbHbIX JOCTHKEHUI
(mMpaBUJIBLHBIX OTBETOB) 0aJsa (oTMeTKAa) BepOaJIbHBINA aHAJIOT
90 ~ 100 5 OTJIMYHO
80 + 89 4 XOPOIIIO
70 +79 3 YAOBJIETBOPUTEIBHO
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menee 70 | 2 | HEYJIOBJIECTBOPUTEIHHO

Kpurepun ouenku:

90 + 100% (5 GamnoB) mpucBauBaeTcs 00y4aroueMycsi, €ClIM OH MOJIHOCTHIO
BBITIOJTHUJ 3aJ]aHUE YK3aMEHAIIMOHHOTO OWIIeTa: Jajl MpaBUiIbHBIE OTBETHI Ha
BCE BOIIPOCHI U PEITUI BCE 3a]1a4H;

80 + 89% (4 OGaa) mpucBamBaeTcsi 0Oy4aromeMycsi, €CJIM OH MOJHOCTBIO
BBITIOJIHAJT OJHO TMPAKTHYECKOE 3aJaHue SK3aMCHAIIMOHHOTO OWieTa W Jai
NPaBWIBHBIA OTBET HA TEOPETHUECKUN BOMPOC, JHMOO BBIMOJHUI JBa
MPAaKTHYECKUX 3a/IaHUs, HO HE CMOT MPaBWJIBHO OTBETUTH HA TEOPETUUCCKUI
BOIIPOC;

70 + 79 % (3 Gamra) mpucBamBaeTCs O00yYarOMIEMYCS, €CJIM OH TOJIHOCTBIO
BBITIOJIHAJT OJTHO TIPAKTUYECKOE 3aJaHuE JK3aMEHAI[MOHHOTO OujeTa W
JOTYCTHJI CYIIIECTBEHHBIE OIMMOKH MPU OTBETE HA TEOPETHUCCKUI BOTIPOC;
menee 70% (2 Oanna) mpucBauBaeTcsi OOydarOIIEMyCs, €CJIM OH HE CMOT
BBITIOJIHATH HU OJTHOTO MPAKTUYECKOTO 3a/IaHMsI 9K3aMEHAIIMOHHOTO OMIIeTa.

21



6. AIATITAIIUSI PABOYEW NPOTPAMMbBI JJId JIMIL C
OI'PAHUYEHHBIMHU BO3SMOXKHOCTSAMMU 3/10POBbSI (OB3)
AgnanTupoBaHHas TIporpamMma pa3padaThiBaeTCs TpH HAIAYUW 3asABICHUS CO
CTOPOHBI 00y4aroierocst (poAUTeNie, 3aKOHHBIX PEACTAaBUTEICH) U METUITMTHCKUX
MOKa3aHWi (PEKOMEHIAIUSIMH TICMXOJIOT0-MEIUKO-TIeJarOTHIECKON KOMHUCCHN).
JI1sl MHBAJIMIOB aJanTHPOBaHHAs 00pa3oBaTeNIbHAS MTporpaMMa pa3padaThIBacTCs B

COOTBETCTBHUH C WHAWBHUAYAIBHON MPOTpaMMO peaduIHTaInH.
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