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1. MACIIOPT IIPOT'PAMMBI YYEBHOI'O ITPEJIMETA
XHMMHS MeTALJIOB

1.1, Oo6sacTh npuMeHeHHs POrpaMMbl

[Iporpamma  yueOHOW  OUCHUIUIMHBI ~ SIBISIETCSI  YacThIO  MPOTPAMMBI
MOJITOTOBKH CIeNUanucToB cpennero 3BeHa (nmanee - [IIICC3) B cooTBeTcTBUM C
dbenepadbHbBIM  TOCYAAPCTBEHHBIM  O0Opa30BaTEbHBIM  CTAHIAAPTOM  CPEIAHETO
npodeccuoHaabHOro oOpa3zoBanusi 1o crnenuanbHoctu 24.02.02 «IIpousBoncTBoO
aBUAIMOHHBIX JIBUTATEIICH)
1.2. MecTO0 OMCUMIUVIMHBI B CTPYKTYpe OCHOBHOH mNpodeccHOHATbLHOU
o0pa3oBaTeJIbHOW MPOrPaAMMBI:

JlucuumiuHa OTHOCHTCA K  0a30BBIM  JWCHUIUIMHAM W BXOAUT B
obureo0pazoBaTenbHblid MUK TexHudyeckoro npoduis IIICC3 no cnenuanbHOCTH
24.02.02 «IIpon3BOACTBO aBUAIMOHHBIX ABUTATENICH

1.3. Hean u 3a1ayM AUCHMIVIMHBI — TPeOOBaHUSI K Pe3yJbTaTaM OCBOEHHS
JAUCUMILIUHBI:

OcBoeHne copepKaHus y4eOHOW MUCIUTUIMHBI «XHUMHUS METAJLIOBY,
o0ecreunBaeT TOCTIKEHUE 00YJIAOIIUMHUCS CIETYIOINUX PE3YIbTaTOB:

* TUYHOCMHBIX:

— YYBCTBO T'OPJOCTU W YBAXKEHUS K HUCTOPUU U JOCTHIKEHUSAM OTCUECTBECHHOMU
XAMUYECKON HAYKW; XUMHUYECKH TPaMOTHOE IOBeAeHHE B MPO(eCcCHOHATLHOM
JESATEIbHOCTY W B OBITY MpU OOpallleHWd C XUMUYECKUMHU BEIIECTBAMH,
MaTepraliaMy U MPoLeCCaMu;

— TOTOBHOCTh K TIPOJO/DKCHHIO OOpa30BaHHWS W TOBBINICHUS KBaM(DHUKAIUNA B
n30paHHON TPO(ECCUOHATLHON JEATETHPHOCTH M OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIIETECHITUN B 3TOM;

— YMEHHE WCIIONb30BaTh JOCTHKCHUS COBPEMCHHOW XHMHYECKOM HAyKH U
XUMUYECKUX TEXHOJOTHI IS TIOBBIIIEHUS COOCTBEHHOTO WHTEIUICKTYAIBHOTO
pa3BuTHUs B BEIOpaHHOW MTPOGECCUOHATTBHON e TEIbHOCTH;

* MemanpeomMemHuix:

— WCIHOJIb30BAaHME PA3NIMYHBIX BUJIOB IO3HABATEIBLHOW JIEATEIbBHOCTU U
OCHOBHBIX MHTEJUIEKTYaIbHBIX orepanuin (mocTaHOBKHU 3a/1ayu,
dbopMyIMpoBaHUS THIOTE3, AaHaJIW3a W CHHTE3a, CPaBHEHUSA, OO0O0OIICHUS,
CUCTeMaTH3alli1, BBISIBICHUS] TPUUUHHO-CJIC/ICTBEHHBIX CBA3EH, MOMCKA aHAJIOTOB,
dbopMyIMpoBaHUs BBIBOAOB) JIJISl PEUICHUS MOCTABIIEHHON 3a7a4yH, MPUMEHEHUE
OCHOBHBIX METOJIOB TMO3HaHUs (HAOMIONECHUS, HAYYHOTO OHKCIEPUMEHTA) ISl
W3YYCHHUS] PA3NIUYHBIX CTOPOH XHMHUYECKHX OOBEKTOB M MPOIIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOJUMOCTh CTAIKUBATHCA B MPOPECCUOHAIBHON cdepe;



— WCHOJb30BAHME pPA3JIMYHBIX HCTOYHUKOB JUIS IIOJYYEHUS XUMHYECKON
uH(popMali, yMEHHE OLIEHUTh €€ JOCTOBEPHOCThb I JOCTHUKEHHUS XOPOIIMX
pe3yabTaToOB B MpoeccCuoHalbHON cdepe;

* HPEOMEMHDIX .

— c(OpMUPOBAHHOCTh TMPEJCTaBICHUM O MecTeé XUMUU B COBpPEMEHHOMU
HAy4YHOH KapTMHE MHpa; [IOHUMAaHHWE pOJM XUMHH B (HOPMHPOBAHUU
Kpyrozopa ¥ (YHKUMOHAJIbHOW TPaMOTHOCTH 4YeJlOBEKa JUIsl  PELICHHS
IIPAKTUYECKUX 3a]1a4;

— BJIAJICHUE OCHOBOIIOJIATalOIIMMU XUMHUYECKUMHU IIOHATUSAMH, TEOPUSIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMM; YBEPEHHOE IIOJb30BAHUE XUMHUYECKOU
TEPMUHOJIOTUEW U CUMBOJIMKOW;

— BJIAJICHUE OCHOBHBIMH METOJAaMM HAY4YHOI'O IIO3HAHMs, MCIOJIb3YEMBIMU B
XUMHH: HAOMIOJEHUEM, OIMCAHUEM, H3MEPEHHEM, DSKCIEPUMEHTOM; YMEHHE
00pabaTbiBaTh, OOBACHATH pE3yAbTaThl IPOBEACHHBIX ONBITOB M  JI€NaTh
BBIBOJIbI; TOTOBHOCTb M CITOCOOHOCTh IPUMEHSATH METO/bI IIO3HAHUS MPU PEILICHUH
[IPAaKTUYECKUX 3a/1a4;

— c(hOpMUPOBAHHOCTb ~ yYMEHHS  JlaBaTh  KOJMYECTBEHHbIE  OLEHKU U
MPOU3BOANTH PACUEThI [0 XUMUYECKUM (HOpMYJIaM U YpaBHEHUSIM;

— BJIaJICHUE IIPaBUJIAMU TEXHUKU 0€30MacHOCTH IPU MCIOIb30BAaHUU XUMHUYECKUX
BEILIECTB;

— c(hOpMUPOBAaHHOCTh COOCTBEHHOW MO3UIMU MO OTHOIIEHUIO K XUMHYECKOH
uH(pOpMaIUH, MOITYy4aeMOi U3 pa3HbIX UCTOYHUKOB.

1.4. PexoMeHayemMoe KOJMYECTBO YACOB Ha OCBOeHHME TMPOrpPaMMblI
AUCHUIIAHBI:

MaKCHMaJbHON y4eOHOM Harpy3ku ooydvatomierocst 44 yaca, B TOM YHUCIIE:
TEOPETHUECKOro 00yueHus: 26 4acoB
MPaKTUYECKUX 3aHATUH 184acos.



1. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O6bem yueOHOro npeaMeTa U BUAbI yueOHOH padoThl

Buj yuyeOHo# padoThl

Oovem uacoe

2 cemecmp

MakcumasibHasi ydeOHAasi HArpPy3Ka 44
(Bcero)
Oo0s3aTesqibHAst ~ ayaMTOpPHAas  y4yeOHas 44
Harpyska (Bcero)
B TOM YHCIIE:

JIEKLIUA 26

MPAKTUYECKUE 3aHATHUS 18

Dopmul nNPOMENHCYMOUHOU ammecmayuul

HHughgepenyuposannwiti 3auem




2.2. TemaTnuyeckuii MJIaH U coep:kaHue Y4eOHOr o mpeaMera

Ypoeens
HaunmenoBanue Conep:kanue yueOHOro Mmarepuasa, JadoparopHblie U NPaKTHYECKHEe PA00ThI, CAMOCTOSITE/IbHASA Oo0bem
pa3/iesioB U TeM padoTa obyuarommxcs, KypcoBasi padoT (IpPoeKT) (eciu npedycmompensl) 4yacos 0c3¢})lenu
1 2 3 4
Paznea 1. Oprannyeckasi Xaumust 16
Tema 1.1. Conep:kanue yueOHOro MaTepuasia 4
OcHoBHble NOHATHA | 1 [Ipenmer opranmdeckoil xumuu. IIpuponHble, HMCKYCCTBEHHBIE U CHUHTETUYECKHME OpPraHUYeCcKHe 2 1
OpraHM4ecKoi BeecTBa. CpaBHEHHE OPraHMYECKHX BEIECTB C HEOPraHMYECKUMHU. Teopust CTpOEHUs] OpraHMYeCcKUX
XHMHH ¥ TeOpHs coequHeHnid A.M. bytnepoBa. OCHOBHBIE ITOJOKEHHS TEOPUH XHUMHUYECKOTO cTpoeHus. M3omepusa u
CTPOEHUs n3oMephel. XUMHUUYeCKHe (GOpMyIbl M MOJEIH MOJEKYlT B opranuueckoi xumuu. Kraccudukamms
OPraHU4ecKHuX oprannyeckux BemiectB. Knaccudukaius BelecTB Mo CTPOEHUIO YIJIEPOJHOTO CKeleTa U HATMYUIO
cOoeIUHeHM ¢dbyHKkuMoHaNBHBIX rpymni. ['omonoru u romonorusi. Hauana mnomenknatypsl [lUPAC. Knaccuduxanms
peakuuii B OpraHuueckod xumuu. Peakuuu mnpucoeauHeHus (TUIPUPOBAHMS, TajJOreHUPOBAHUS,
TUAPOraioreHUPOBaHUSA, TUApATALUN). Peaknuu OTLLETJICHUS (meruapupoBaHus,
JEeTUAPOTajJoreHUPOBaHUs, Jeruaparanun). Peakiuu 3amemenus. Peakiuu nzomepusanuu.
IIpakTHueckoe 3ansATHE 2 1
[IpoBepka 3HaHuii oOydaromuxcs mo teme 1.1. 3HaHWe OCHOBHBIX MONOKEHUI Teopuu byTiepoBa, ymeHue
IOCTPOEHUS YIJIEPOJHBIX CKEJIETOB Ha MpPHUMEpE MPOCThIX YIIEBOJOPOAOB M HMX MPOU3BOAHBIX. YMEHHE
OTIPEENATh TUIIBI THOPUAN3ALUHA ATOMOB YTJIepojaa, HAIUUKE M- U CUTMa- CBSI3e B CTPYKTYpHOU dopmyre
OpPraHUYeCcKOro BEIIeCTBA.
Tema 1.2. Copepxanue yaueOHOTO MaTepuasna 4
Yraesogopoabi mux | 1 AnkaHbl. AJIKaHBI: TOMOJIOTUYECKHAN PAJl, ©30MEPUS U HOMEHKJIATypa ajJKaHOB. XUMHYECKHE CBOMCTBA 2 1
NPUPOIHbIE aJKaHOB (MeTaHa, 3TaHa): TOPEHUE, 3aMellleHNEe, pa3iokKeHue, Jeruapuposanue. [Ipumenenue ankaHos
HCTOYHUKH Ha OCHOBE CBOHMCTB. I[Ipolecchl NPOMBINUICHHOW MepepaboTKH HePTH: KPEKUHT, PUPOPMUHT.
OxraHoBoe 4YHCIO OCEH3MHOB M IIETAHOBOE YHCIO MAH3EIBHOr0 TOIUMBA. KoOKcoXxuMHuuecKoe
MIPOM3BOICTBO U €r0 MPOIYKIHS.
Pemenue sxcnepruMeHTaIbHBIX 3a7a4
2 AJKeHBbl. DTHUIIEH, €ro MoJlyueHue (JeruIpupoBaHUEM 3TaHa, JEMoIMMepH3aluell MOIMITHIICHA). 1




Tl'omonoruyeckuii psii, 130MEpUsd, HOMEHKJIATYpa AIKEHOB. XUMHUYECKHUE CBONCTBA 3TUJIEHA: TOPEHUE,
KauyecTBEHHbIE peakuuu (obecuBeuynBaHue OpOMHOM BOABI M pacTBOpa IEepMaHTraHata Kajus),
rugpatanus, noauMmepusanus. [Ipumenenne sTuiieHa Ha OCHOBE CBOMCTB. JlueHsl u kayuyku. [Tonstue
O JUEHax Kak YIJIEBOJOPOAAaX C JIBYMs IBOMHBIMHU CBA3SAMHU. COINpSHKEHHBIE TUEHBl. XUMHUYECKUE
cBoiicTBa Oyranmena-1,3 u u3onpena: odecuBedrnBaHre OPOMHON BOJBI M MOJMMEPHU3AIHS B KayUyKH.
HatypaipHblii M CcHHTeTHUYECKHME Kaydyku. Pe3smHa. AnkuHbl. AnerwieH. XUMHUYECKHE CBOWCTBa
alleTUieHa: TopeHue, obeciBeurBaHUE OPOMHOM BOJbI, IPUCOECAMHEHHME XJIOPOBOAOpOJA M
ruaparanus. [IpuMeHenne aneTuieHa Ha OCHOBE CBOKMCTB. MEKKIIacCOBast H30MEPHS C aJIKaJUCHAMU.

Tema 1.3.
Kucnoponcoaepskanyg
e OpraHnvyecKue
COCIMHCHUSA

3 Apenbl. ben3os. Xummnueckue cpolicTBa OeH30J1a: FOpEHHUE, peaKLUU 3aMEleHUsl (raloreHupoBaHue,
HuTpoBaHue). [lpuMenenune OeH3051a Ha OCHOBE CBOMCTB.

IIpakTHYeckue 3aHATHSA

1 ITpenenbuble yraeBogopoabl. AjkaHbl. XUMHUYECKUE U (pU3NYECKUEe CBONCTBA, MTOJIy4EHHE.

2 HenpenenbHble yrieBolopoabl, XMMHUUECKUE U (PU3UUECKUE CBOMCTBA, MOJIyYEHHE.

3 ApomaTudeckue yriieBoJ0poAbl Ha MpuMepe OeH3051a U ero MPOCTEHIINX FOMOJIOTOB. XUMUYECKUE U
¢bu3nyeckue cBOCTBA, MOyUYEHHE.

Copep:kanue yueOHOro MmaTepuajia

1. | Couprsl Ilonyuenue sTaHoNa OGpoXKeHUEM TIIIOKO3bI U TUApaTanuei sTuineHa. ['uapokcuabHas rpymnmna
Kak ¢yHKIHoHandbHas. [loHATHE O TpenerbHBIX OJHOATOMHBIX CHHUpPTaX. XHUMHUYECKHE CBOWCTBA
ATaHOJIA: B3aUMOJICHCTBHE C HATpHEeM, OOpa30BaHUE IPOCTBIX M CIOXKHBIX 3(QHUPOB, OKHUCICHHE B
anpaerny. IlpuMeHeHue »5STaHONa Ha OCHOBE CBOMCTB. AJIKOIOJM3M, €ro IOCIEACTBUS MU
npeaynpexaeHue. [ mmuepruH Kak npeacTaBUuTe b MHOIOAaTOMHBIX cIUpToB. KauecTBeHHas peakuus Ha
MHOroaromssie crnuptsl. IIpumenenne riamunepuna. @enon. dusnueckue U XMMHYECKHE CBOMCTBA
¢denona. B3aumHoe BIMsIHME aTOMOB B MOJIEKYJIe (peHOJIa: B3auMOJIeHCTBUE C THIPOKCUAOM HATPUS U
a30THOI kucnoToil. [Ipumenenune gpeHosna Ha OCHOBE €ro CBOMCTBa

2 Anbneruasl. [lonstue 06 anpaerugax. AnpaernaHas rpynna kak GyHkuuoHansHas. dopmanbaerua u

€ro CBOMCTBA: OKMCIIEHUE B COOTBETCTBYIOIYIO KUCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIUI CITUPT.
[TonyueHue anpAeruoB OKHUCICHHEM COOTBETCTBYIOIIMX crnupToB. [Ipumenenue dopmanbaeruia Ha
ocHOBe ero cBoiicTB. KapOoHoBble kucCIOTHI. [loHATHE O KapOOHOBBIX KHcIOTax. KapOokcuibHas
rpynmna kKak (QyHKIUOHaIbHAs. [ OMOJOrMYecKHid psia TpenelbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kuciot. [TonydeHne kapOOHOBBIX KHCIOT OKHMCICHHEM aJibJIETHI0B. XHMHYECKHE CBOMCTBA YKCYCHOM




KUCIIOTBI: OOIIMe CBOWMCTBA C MHHEPAIbHBIMH KHCIOTAMHM U peakiuu dTepuduxanuu. [Ipumenenue
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOWMCTB. BpICIIMe >KMpHBIE KUCIOTHI HA MPUMEpPE NaJIbMUTHHOBOW U
CTEapUHOBO.

IIpakTnyeckue 3aHATHSA 4
1. Xumnueckue u pu3nYecKue CBOMCTBA CIUPTOB (OKHUCIEHHE CIUPTA B ajbIeTU]I, TOJydeHHe TIuIepaTa
MEIH, TUTPOCKOITUYHOCTH);
2. Xummuueckue M (QU3MYECKHE CBOICTBA albAETHAOB (peakuus cepeOpsHOro 3epKajia, OKHCIIEeHUe
aJNbJIETUI0B B KUCIIOTY € moMoIbto ruapokcuaa meau (I1));
3. CBoiicTBa yKCYCHOM KUCIIOTHI (B3aMMOICHCTBHE C METAIIJIAMH, C OCHOBAaHUSIMH, C COJISIMU, OTHOIIICHUE
K UHJIUKATOpam);
Tema 1.4 Coaep:xxanue y4eOHOro MaTepuaia 4
Asotconepxkaume | Iosmmmepsl. benku v monrcaxapu/sl Kak OHOTIOIMMEPBL. 2
OpraHuveckKue IlnacTmaccesl. [TonydeHre noaMMepoB peakiuei MoJuMepu3alui U MOJMKOH/IeH calluu. TepMoIiacTuUHbIE
coeJMHeHMS. 1 TepMOpeaKTUBHbIE MIacTMaccel. [IpencraBurenu miacrmacc.
IMoaumepsl Bonokna, ux knaccudukanus. [Tonydenne BosokoH. OTaenbHbIe TPEICTABUTENN XUMUYECKIUX BOJIOKOH.
IpakTHYecKoe 3aHsATHE 2
1. OOmee monumanme BMC: xnaccuduxaiuu, crocodax TMONTy4eHUs, (PU3HKO-MEeXaHUYECKHe
CBOMCTBA, COCTOSIHMSI, XHMHUYECKHE CBOICTBA, IPUMEHEHHUE.
Pasnea 2. OO0uast ¥ HeOpraHnYecKasi XuMHUs 28
Tema 2.1. OcnoBublie | Coaep:xkanue yaeOHOro MaTepuasia 6
NOHATHSA M 3aK0HbI | 1 | OcHOBHBbIe MOHATHA XuUMHMH. BemectBo. Atom. Monekyna. XUMHYECKUN 3JIEMEHT. AJUIOTPOIMHMSL. 2
XUMHHU [Ipocthie u cioxHble BemecTBa. KauecTBEHHBbIM M KOJIMYECTBEHHBIH COCTaB BEHIECTB. XMMHYECKHUE
3Hak# U popmynbl. OTHOCHTEIbHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. KonnuecTBo BemecTsa.
OcHoOBHbBIE 3aKOHBI XMMHH. 3aKOH COXPAHEHUS MACChl BELIECTB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJIIPHOM CTPYKTYpPbI. 3aKOH ABOraJpo U CJIEACTBUS UX HETO.
PacuerHble 3agauM Ha HaXOXKJIEHUE OTHOCUTEIBHON MOJEKYJSIPHOM MaccChl, ONpPEAEICHUE MacCOBOM
JIOJIM XUMHUYECKHX 3JIEMEHTOB B CI0KHOM BELIECTBE.
2

IHepuonuyecknii 3axkon /.. Menneneesa. Otkpeitue .M. MenneneeBeim Ilepuonnueckoro 3akoHa.

[Tepuonnueckuii 3akoH B popmynuposke I.11. Meneneesa.




[lepuonuueckas TabiaMua XUMHUYECKHX OSJIEMEHTOB — Tpaduuyeckoe OTOOpakeHHEe IMepHOAMYECKOro
3akoHa. CTpyKTypa Mepuoaudeckoid TaONuIbl: Mepuoabl (Mayble W Oonbllue), Tpynnbl (IJIaBHAs U
noOovHas).

Crpoenne aroma u nepuoanyeckuii 3axkon /.M. MenageaeeBa. Atom — cioxHasg vactuna. Sapo
(TIPOTOHBI ¥ HEHUTPOHBI) U HIEKTPOHHAsA 000s10uKa. M30TOMBI. CTpOoCHUE IIEKTPOHHBIX 000JI0YEK aTOMOB
9JIEMEHTOB MaslbIX NepuooB. OCOOEHHOCTH CTPOEHHs AJIEKTPOHHBIX OO0OJOYEK aTOMOB 3JEMEHTOB
OoNbIIMX TEepPHOAOB (TIEPeXOAHBIX 3eMeHTOB). [loHsitne 00 opOutansx. S-, p- u d-OpOurtamm.
OJNeKTpOHHBbIE KOH(MUI'ypallud aTOMOB XHMMHUYECKMX 3j1eMeHToB. CoBpeMeHHas (OpMyJIHMpOBKa
HEPUOAMUYECKOr0 3aKOHA. 3HaYCHHE NTePHOANYECKOr0 3aKOHA U MEPHOANYECKON CHCTEMbI XUMUYECKUX
aneMeHnToB JI.M1. MeHnneneesa Ay pa3BUTUSA HAyKU M [IOHMMAaHUS XUMHAYE€CKOW KapTHHBI MUDA.

Tema 2.2.
CrtpoeHue BemecTBa

Conep:xanue yueOHOro MaTepuajia

1

HNonnas xumunueckasi cBsi3b. Katnonsl, ux o0pazoBaHue U3 aTOMOB B pe3yJIbTaTe MPOLECCa OKUCIIEHUS.
AHMOHBI, UX 00pa3oBaHUE U3 aTOMOB B pe3yJbTaTe Mpoliecca BOCCTaHOBIeHUs. VIoHHas CBsI3b, KaK CBS3b
MEXy KaTHOHAMHU ¥ aHMOHAMH 32 CUET JIEKTPOCTATUYECKOro MPpUTSHKeHus. Kiaccudukanus HOHOB: 1O
COCTaBy, 3HaKy 3apsaa, HAJIWYUIO THAPATHON 000ouku. MloHHBIE KpucTaminyeckue pemerku. CBoicTBa
BELIECTB C HOHHBIM TUIIOM KPUCTAJUINYECKON PEIIETKH.

KoBaneHnTHass XuMuuyeckasi cBfi3b. MexaHu3M 00pa3oBaHUs KOBAJCHTHON CBs3u (OOMEHHBIH H
JIOHOPHO-aKIIENTOPHBII). DIeKTpooTpulaTeIbHOCTh. KoOBaJleHTHbIE MOJApHAs M HEHOJSpHAsl CBSI3U.
KpaTHOCTh KOBaneHTHOW cCBs3M. MOJEKYJIsSIpHBIE M aTOMHBIE KpUcCTajulndeckue pemeTku. CBoicTBa
BELIECTB ¢ MOJIEKYJIIPHBIMU M aTOMHBIMHU KPHUCTaJUIMYECKUMU PELIETKAMMU.

Mertainyeckas CBsA3b. MeTalmmMuecKkass KPUCTAUIMYECKAsl PElIeTKa M METaJUIMYeCKas XUMUYEeCKas
CBsI3b. DU3NYECKUE CBOWCTBA METAIIOB.

ArperaTtHble COCTOSIHMSI BellleCTB M BOAOPOAHAs CBA3b. TBepaoe, )KUIKOE U Ta3000pa3HOE COCTOSHUS
BenlecTB. [lepexo BelecTBa U3 OJHOIO arperaTHoro COCTOsHUA B Apyroe. BonopoaHas cBa3b. UnucTeie
BeujecTBa U cMecu. [Tonsitue o cmecu BemecTB. ['oMorennsie u rereporeHHble cMecu. CocTaB cMmecei:
00BbEMHAs U MaccoBast 10JIM KOMIIOHEHTOB CMECH, MaccoBasi 10J11 HPUMECEH.

Jucnepcubie cucremsl. [lonstue o nucnepcHoit cucreme. JucnepcHast ga3a U JucnepcHoHHas cpefa.
Knaccudukanus nucnepcHbix cucreM. [IoHATHE O KOIIOUIHBIX CHCTEMAX.

Tema 2.3.

Copep:kanue yueOHOro MmaTepuajia
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Bona. PactBopsbl.
DJIEKTPOJIUTHYECKA
sl IUCCOLM AU

Boaa. PactBopel. PacTBopenue. Bojma kak pactBoputenb. PactBopuMocTh BeliectB. HachileHHbIe,
HEHACBIIICHHBIC, TIEPECHIIIICHHBIE PACTBOPHI. 3aBUCHMOCTh PACTBOPUMOCTH Ta30B, XHUIKOCTEH U
TBEPABIX BEUIECTB OT PA3IMYHBIX (PAKTOPOB.

MaccoBast 10151 PacTBOPEHHOTO BEIIECTBA. JJIEKTPOJUTHYECKAS JUCCOUMANUS. DJIEKTPOJUTHI U
HEAJIEKTPOJMUTHL. DJIEKTPOJUTHUECKass aucconuanus. MeXaHu3Mbl 3JIEKTPOJUTHYECKON U CCOIUAIUN
JUISL BEILIECTB C PA3IMYHBIMU TUIIAMH XMUMHYECKOW CBs3M. ['MIpaTUpoBaHHBIE W HETUJIPATUPOBAHHBIC
noHbl. CTeneHb SJEKTpoNuTUYecKor aucconuanuu. CuiabHble U ciladble 3JeKTpoauThl. OCHOBHBIE
MIOJIOKEHUST TEOPUH JIEKTPOJUTUYECKON Juccounanuu. Kuciaorel, OCHOBaHMS M COJIM KaK 3JIEKTPOJIUTHI.

lunponus xak oOMeHHBIH mpouecc. HeoOpaTuMeblii THIPOIN3 OPraHUYECKUX U HEOPraHMYEeCKHX
COCIMHEHUM U ero 3HAYCHUE B MPAKTHYECKON JIEATEIILHOCTH YeIOBEKa
OO6paTtumblii ruaponus coneil. [Ipaktuueckoe npuMenenue ruaponusa. CTyneHuaTslid THAPOIN3.

IIpakTHyeckue 3aHATHS

1. Peakuuu HOHHOr0 0OMeEHA
2. l'maponu3s coseit (BCe TUITBI THIPOIN3a PEaKIUsl CPEIbl)

Tema 2.4.
XumMmnueckue
peakuuun

Copep:xkanue yueOHOro MmaTepuajia

1.

Kaaccupukanuss XxuMu4yecKUX peakimil. Peakuum coemuHeHUs, pas3lioKEHUs, 3aMEIIeHHs, 0OMEHa.
Karanutnueckue peaknuu. OOpaTUMble W HEOOpaTHMBIE pPEaKIMU. [ OMOTeHHbIE W TETEPOTCHHBIC
peaknuu. DK30TEPMUUECKUE W DHAOTEPMHUYECKUE peaknuu. TermoBod 3 (PeKT XUMHUECKUX PEaKIIhid.
TepmoxumMuyecKkue ypaBHEHHUS.

CkopocTh XMMHYECKUX peakiuii. [IoHsATHE 0 CKOPOCTH XUMUYECKUX PEaKIHil. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKUX PEAKIUN OT Pa3IMYHBbIX (PaKTOPOB: MPUPOABI PEAruPYIOIMIMX BEIIECTB, UX KOHILEHTpAIUH,
TEMIIepaTyphbl, TMOBEPXHOCTH CONPUKOCHOBEHUS W HCIOJBL30BaHUS KaTanu3atopoB. OOpaTuMocTh
XUMHUYECKUX peakuuii. OOpaTuMbple B HEOOpAaTUMbIE pEeaKIIMH. XUMHUYECKOE PABHOBECHE U CITOCOOBI €ro
CMeEIICHMS.

OKHCINTENbHO-BOCCTAHOBUTE/IbHBbIE peakunu. CteneHb okucieHns. OKUCIUTENb U BOCCTAHOBJIEHUE.
BocctanoButens u  okucieHue. MeTon 3JIEKTPOHHOro OanaHca [JIsi COCTaBJICHHS YpaBHEHMM
OKHCJIIUTCIIBHO-BOCCTaAHOBUTCIBHBIX pCaKI_II/II\/'I.

Tema 2.5.
Knaccudpukanus
HEOPraHu4YeCcKux

Copep:xanue yueOHOro MmaTepuajia

1

Metanabl. OcoOEHHOCTH CTPOSHHS aTOMOB U KpHCTaLioB. (DH3UYECKHE CBOWCTBA METAJJIOB.
Knaccudukanuss MeramioB TO pa3iWYHBIM — TIpU3HAKaM. XUMHUYECKHE CBOMCTBA  METaJIOB.
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COeUHEHUNI M X
CBOJCTBA

DNEeKTPOXUMUYECKUN psAl HamnpspkeHuid MeTtaioB. Meramtorepmus.O0umpe cnocoObl MOTyYeHHS
MetauioB. Ilonstne o mertamryprun. Ilupomeramryprus, rUAPOMETAUIYPIUsl U AJIEKTPOMETALTY PrHUsl.
CnnaBel YCPHBIC U IIBETHHIC.

HemeTanabl. Oco6eHHOCTH CTpoeHHs aToMoB. HemeTtaisl — mpocThie BelecTBa. 3aBUCUMOCTh CBONCTB
TaJJOIr€HOB OT HUX IIOJOXCHHA B HepnonnquKoﬁ cucreme. OKHCIUTEIbHBIE U BOCCTAHOBUTEIBLHEIE
CBOMCTBA HEMETAJIOB B 3aBUCHMOCTH OT X MOJIOKCHUS B pAAY SJICKTPOOTPULATCIILHOCTH.

Oxcuabl 1 ux cBoiicTBa. CosneoOpa3yronye u HeconeoOpasyromye okcuabl. OCHOBHBIE, aM(pOTEpHBIE U
KHUCJIOTHBIE OKCHJIbl. 3aBHUCHUMOCTh XapaKTepa OKCHJA OT CTEHEHU OKUCIEHHsS OOpa3yloIlero ero
MeTasula. XMMUYECKHAE CBOMCTBA OKCUIOB. [lonydeHne okcuaoB.

Kucaotsl u ux cpoiicta. Kuciorsl Kak 3J€KTPOJIUTHI, UX KJIACCU(PHUKALUSA 110 Pa3IMYHbIM IPU3HAKAM.
XUMHYECKHE CBOMCTBA KHUCIOT B CBETE TEOPUHU DIIEKTPOJUTHUYECKOH aucconuanuu. OcoOeHHOCTU
B3aMMOJEHCTBUSA KOHLUEHTPUPOBAHHON CEpHOW M a30THOW KHMCIOT ¢ MeTaiuiaMu. OCHOBHBIE CIOCOOBI
NOJIYYEHHSI KUCIIOTBHI.

OcHoBaHusi U HMX cBoiicTBa. OCHOBaHUS KakK JJIEKTPOJIMTHI, UX KjacCU(UKAIUsA 1O Pa3IMYHbIM
npu3HaKkaM. XUMHUYECKUE CBOMCTBA OCHOBAHUN B CBETE TEOPUU IJIEKTPOJIUTHUECKON JHCCOIMALINU.
PasnokeHne HepacTBOPUMBIX B BOJI€ OCHOBaHMIA. OCHOBHBIE CITOCOOBI TONYYEHHUsI OCHOBAHHIA.

Cosmm n ux cpoiicrBa. Conmu kak 1eKTpoauThl. Conu cpeqHue, KUCIble U OCHOBHBbIE. XUMHUYECKH 2
CBOICTBA COJICH B CBETE TEOPUH IIIEKTPOIUTHIECKOHN nucconuanun. CrocoObl MOTydeHus COMeH.
I'uaponus conen.
I'enernyeckasi cBAA3b HEOPraHMYECKUX BeIECTB.
IMpakTHyecKue 3aHATHA 4
1. Xumunueckue CBONCTBA METAILJIOB.
2. CBOHCTBa COCAMHEHUH XKelesa.
JAuddepeHupoBaHHbIH 3a4eT 2
Bcero: 44
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3. YCJOBUA PEAJIM3ALIUU PABOYEH NPOIrPAMMBI YUEBHOI'O
ITPEIMETA

3.1. TpeboBanus K MHUHUMATBHOMY MaTepHaATIbHO-TEXHHYECKOMY
od0ecneYeHuIo

Peamm3anmsi mporpaMMbl  TIpeArojiaraeT — Hajgudue Yy4eOHOro KaOWHeTa W
1a00paTopuu XUMHUHU.

O6opynoBanue ydyeOHOro kabwHeTa W pabouynx MecT KaOWHETa: IapThl
ydeHUYeCKHe, pabodyuii CTOJ M CTYN MpernoaaBaTelisa, JEMOHCTPAIIMOHHBIN CTOM,
ayIUTOpHAs TOCKA, MKabl IJIs1 XpaHSHHsI 000pYI0BaHMS.

TexHuueckue cpeacTBa 00yUeHUS:

—IIePCOHAIILHBIN KOMIIBIOTEP C JTUIIEH3MOHHBIM IPOTPAMMHBIM 00€CTICYCHUEM
Microsoft Windows XP Professional Bepcus 2002;

—TIIPUHTED;

—MYJIbTUMEIUHNHBIN TPOEKTOP;

—DKpPaH MPOEKIMOHHBIN.

[leyaTHbIe MOCOOHS: TEeMaTHYECKUE TAOJIUIIBI TT0 XUMHH (CTSHIbI).

3.2. UndopmaumoHHoe obecneyeHne 00ydeHust

Ilepeyens pexoMeHAyeMBbIX Y4eOHBIX u3AaHuMii, MHTEepHeT - pecypcos,
JAOMOJTHUTEIbHOM JIUTEPaTyphl

3.2.1 OCHOBHBIE HCTOUHUKH:

1. I'abpuensn O.C. Xumus. 10 knacc. bazosiii ypoBeHs, yueonuk/ O.C.
["abpuensH. — 6-¢ usn., crepeoruntoe.-M.: JIpoda, 2018.-191, [1] C.: un.-
Poccuiickuii yueOnuk). ISBN 978-5-358-19781-7

2. I'abpuensa O.C. Xumus. 11 kmace. ba3osiii ypoBenb, yaeonuk/ O.C.
["abpuensa. — 5-¢ u3a., crepeorunuoe.-M.: [Ipoda, 2018.-223, [1] C.: ui.-
Poccuiickuit yue6nuk). ISBN 978-5-358-19784-8

J1OTIOTHUTEIIbHBIE HCTOYHHUKH:

1. XamuroBa, A. . Oprannueckast xumus 11 cryaentos CIIO : yae6Hoe mocobue /
A. U. Xamutona, T. E. byceiruna, JI. P. Cadpuna. — Kazans : KHUTY, 2017. —
172 ¢. — ISBN 978-5-7882-1938-7. — TekcT : anexkTpoHHbIi // JIaHb :
AIIEKTPOHHO-OnOmmoTeunas cucrema. — URL: https://e.lanbook.com/book/102077
(mata oopamenus: 26.05.2022). — Pexxum mocTyma: Uit aBTOPH3. ITOJIb30BaTEIICH.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHMSA YUYEBHOI'O

ITPEIMETA

KoHTposms M oOLieHKa pe3yJlbTaTOB OCBOEHHUS IpeIMETa OCYLIECTBISETCS
MpernojaBaTeIeM B MpoLecce MPOBEACHUS TPAKTUYECKUX 3aHITUI U J1a00paTOPHBIX
padoT, TECTUPOBAaHUSA, a TAKXKE BBIIOJHEHUS OOYYarOIIMMMCS WHAMBUIYAJTIbHBIX

3aJJaHUH, IIPOEKTOB, UCCIIEIOBAHUN.

Pe3yabTarsl 00yueHust

Kpurepuu ouenku

DopMbI 1 METOABI

CTpOCHNUN BCUICCTBA, €Iro CBOICTBAx H

NPUHAAJISKHOCTH K  ONpPEACICHHOMY
KJIACCY COCIMHEHHIA;
XapaKTepr30BaTh OpraHU4ecKue

BEIIECTBA MO COCTaBY, CTPOCHUIO U
CBOMCTBaM, yCTaHABJIMBATH MMPHUYUHHO-
CJICICTBEHHBIE CBS3M MEXAY NAHHBIMU
XapaKTepUCTUKAMH BEILIECTBA;

NPUBOAUTH TPUMEPHI XUMHYECKHX
peaKkIuii, pacKphIBAIOIINX XaPaKTEPHBIE
CBOMCTBA THUIHWYHBIX TMPEACTABUTENCH
KJIaCCOB ~ OPraHMYECKUX  BEUIECTB C

TEOPETHUUECKOTO
MaTepuana;

- KauyecTBO peUICHUs
3a1a4.

OLICHKH
B pe3yabrare ny4yeHus y41eGHOr0 KonTpones n onenka | OcHOBHBIC METObI
npeaMera « XuMHs METAILI0BY» pE3yabTaTOB OCBOEHMS | KOHTPOJIA 3HAHWM:
00y4aKoIuUiicss HAYYNTCS: JUCLHUILTMHBI TEeKYLIUH,
pacKkpbIBaTh Ha MPUMEPAX POJIb XUMHUU B | OCYIIECTBIISETCS MIEPUOANYECKUN u
(OpMHPOBAaHMU COBPEMEHHOM HAay4HOH | MpernojaBaTesieM B | UTOIOBBIM KOHTPOJIb.
KApTUHBl MHpa M B IIPAKTUYECKOM | mporecce mnpoBencHus | Tekymui KOHTPOJIb
JIesITeIbHOCTH YEJIOBEKa; TECTUPOBAHMSI, a TAK)Ke | IIPOBOAUTCS B popme:
JIEMOHCTPUPOBAThH Ha IpuMepax | BBIIOJHEHUS - YCTHOT'O OIIpOCa;
B3aMMOCBS3b MEXY XUMHUEH U JPYTHUMHU | 00yYarOIHMMHUCS -IUCBMEHHOTr'0 OIIPOCa;
€CTECTBEHHBIMH HAYKaMHu; WHIUBUTyaTbHBIX -IPOBEPKU BBINOJIHEHUS
pacKkpblBaTh Ha MpUMEpax IOJOKEHUS | 3aJaHUH, MPOEKTOB, | MUCbMEHHBIX JTOMAITHUX
TEOpUH XUMHYECKOT O CTPOCHUS | UCCIETOBAHUM. 3a1aHUi;
A.M. bytnepoBa; OueHka  pe3yJbTaToOB | - TECTHUPOBAHHUS o
MTOHUMATh buznaecKui CMBICJI | OOy4YCHHUS: TeMaMm;
Ilepuonnueckoro 3aKOHa [Ipn BbICTaBIECHUM | -IIOATOTOBKHU
JAN. MenneneeBa M Ha €ro OCHOBE | TEKyIEH OLIEHKH | COOOILEHMI;
OO0BSICHATH 3aBUCUMOCTb CBOWCTB | YUUTHIBACTCA: -COCTABJICHUSI KOHCIIEKTa
XUMHUYECKUX 3JIEMEHTOB U | -pe3yJbTaTUBHOCTb -HamucaHusi  pedepaToB
o0pa3oBaHHBIX MMM  BELIECTB  OT | pabOThI y4aierocsi | 1 TBOpYECKUX padoT.
AJIEKTPOHHOT'O CTPOEHUS aTOMOB; npu BbIoNHEHUM | Tekyias MpOBEpKa
OOBACHATh NPUYMHBI  MHOroOOpas3us | 3agaHuii Ha Y4eOHBIX | POBOIUTCS
BELIECTB Ha OCHOBE 00IIUX | 3aHATHIX U | CUCTEMaTHYECKH u3
NpeACTaBIeHUH 00 WX COCTaBe€ U | CAMOCTOSTEIHHOMN ypoka B ypok. [To uncny
CTPOEHMUH; paboTHI; MIPOBEPSAEMBIX u
MPUMEHSTh TPaBHJIA CHCTEMATHYECKON | - ohOpMIICHHE 3aIaHUI | XapaKTepy BOIIPOCOB
MEXKIYHApOJHOH HOMEHKJIATYphl Kak | COTJIaCHO o0pasIa. IIPOBEPKA MOXKET OBITh
CpeACTBa pa3InueHus U uaeHTu pukauuu | [pu BBICTaBJICHUU | HHIUBUyAJIbHOM,
BELIECTB 10 UX COCTaBY U CTPOEHUIO; UTOrOBOM OLIEHKH | (PpPOHTAJILHOM u
COCTaBJISITh MOJIEKYJISIPHBIE U | YYUTBIBAETCA: KOMOHWHHPOBaHHOM.
CTPYKTypHBIE (OPMYJIBI OpraHMYecKHx | - 00BéM u ypoBeHb | Ilepuonuueckas
BEIIECTB KaK HOCHUTeNel MH(POpMAIMU O | YCBOEHHUS YYalUMHCS | IPOBEPKA  MPOBOJAUTCS

Mo 3aBCPHICHUU TCMBIL
(pa3znmena).
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LIEIIbIO HX UICHTU(PUKAITIT Hu
00BSICHEHHS 00JIaCTH MPUMCHEHUS;
MIPOTHO3UPOBATH BO3MO>KHOCTD
MPOTEKAHUSI XUMUYECKUX pEaKIUi Ha
OCHOBE 3HAHMH O THIIAX XUMHUYECKOM
CBS3M B MOJIEKYJaX PEareHTOB U WX
PEAKIIMOHHOM CIIOCOOHOCTH;
HCIO/IL30BaTh  3HAHHMSI O  COCTaBe,
CTPOGHUM U XUMHUYECKHX CBOMCTBax
BEIIECTB JIJIs1 0€30MacHOr0 MPUMCHEHUS
B MIPAKTUYECKOH JIESITENHHOCTH
MPUBOIUTH TMPUMEPHl  MPAKTUUECKOTO
WCIOJIb30BaHUS MPOAYKTOB IEPEPadOTKH

HeTH u IIPUPOIHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COEeIMHEHU I
(monumaTUIIEHA, CHUHTETHUYECKOT0

Kay4yKa, alleTaTHOI'0 BOJIOKHA);
MIPOBOJIUTh OMBITHI 1O PACIIO3HABAHHIO
OPraHWYECKUX  BEIIECTB: TJIMIIEPHUHA,
YKCYCHOW  KHCTIOTBI,  HENpPeACTbHBIX
JKUPOB, TJIFOKO3bI, Kpaxmasa, 0€JIKOB — B
COCTaBE  MHUMICBBIX  NPOIYKTOB U
KOCMETUYECKUX CPEJICTB;

BJIAJCTh TMpPaBWIAMH H  [PUEMaMH
Oc3omacHOH pPabOTBI C XUMHUYCCKUMU
BELIECTBAMU u 71a00paTOPHBIM
00opyIOBaHHEM;

YCTaHABIIMBATh 3aBUCHMOCTh CKOPOCTH
XHMHYECKOM pPEaKIUu H  CMEIICHUS
XHMHYECKOTO PAaBHOBECHS OT Pa3JIMYHBIX
(GakTOpOoB ¢  IENBbI0  ONPEACICHUS
ONTUMABHBIX  YCJIOBUW  MPOTECKAHUS
XHUMHYECKUX MPOIIECCOB;

MPUBOMTH TPHUMEPHI THAPOJIN3a COJICH B
TTOBCEITHCBHOM JKM3HU YEIIOBEKA;
MPUBOANTH TIPUMEPHI  OKHUCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX peaxuit B
MIPUPOJIE, TPOU3BOICTBEHHBIX MTPOIIECcax
1 )KU3HEIEATEIbHOCTH OPraHU3MOB;
NPUBOIUTE  TPUMEPhl  XUMHYECKUX
peaKIuii, PaCKPBIBAIOIINX obrime
XUMHUYCCKUE CBOMCTBa MIPOCTHIX
BEIIECTB — METAJJIOB U HEMETAJLIIOB;
MPOBOAWTh pacueThl Ha HAXOXKJICHHE
MOJICKYJIIpHOU (POPMYJIBI YIIIEBOIOPOIA
10 TMPOJIYyKTaM CropaHus H IO €ro
OTHOCHUTEIBHOM IIOTHOCTH K MaCCOBBIM
JIOJIIM DJICMEHTOB, BXOMSIIMX B €ro
COCTaB;

BJIAJICTh MpaBUJIaAMU 0€e30I1aCcHOr0
oOpaleHus1 ¢ EIKUMH, TOPIOYUMH U
TOKCUYHBIMHM BEIIECTBAMH, CPEACTBAMU
OBITOBOI XUMHU;

OCYUIIECTBISATh ~ TMOWCK  XHUMHYECKOU
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uH(popManuu 1o Ha3BaHUAM,
UACHTU(UKATOPAM, CTPYKTYPHBIM
dbopmynam BEIIEeCTB;

KPUTUYECKH OLIEHUBATh u
WHTEPIPETUPOBATH XUMHUYECKYIO
uHpopmManmio, coJiepKallyrocs B
COOOIIEHUAX CpencTB MaccoBoOM

uHpopmaluu, pecypcax VHTepHera,
Hay4HO-TIONIYJIAPHBIX CTAaThsIX C TOYKH
3peHust €CTECTBCHHO-HAYYHOU
KOPPEKTHOCTH B  LEIAX  BBISIBJICHUSA
OLIMOOYHBIX CYXJACHUI N
dbopmupoBaHus COOCTBEHHON MO3UIINH;
IIPEICTABIATH ITYTH PEILICHUS
TJI00JIBHBIX MTPOOJIEM, CTOSIIHMX TIepest
YEJI0BEYECTBOM: DKOIOTHYECKUX,
DHEPreTUYECKUX, CBIPHEBBIX, U POJIb
XUMHH B PELLICHUH 3TUX POOJIEM.

dopMa TPOMEKYTOUHOU
aTTecTaluu
yCTaHOBJICHHAs
y4eOHBIM  IUJITAHOM B
koHme 1 cemectpa —
apyras ¢dopma
MPOMEKYTOUHOMN
aTTEeCTAllMU, B KOHIIE 2
cemecrtpa —
I pepeHInPOBAHHbINA
3ayer.

®DopMa KOHTPOJIst
pe3yJbTaToB 00y4eHHust

KpI/lTepI/lI/l OIICHKH pe3yJIbTAaTOB

[TpoBepounast pabora,
KOHTpOJIbHas paboTa

00y4eHust
«OTJMYHO» BBICTABISETCSA oOOywaromemycs, eciau pabora
BBIMIOJIHEHA  TMOJIHOCTBIO, HMJX B HEH HMEIOTCS
HECYLIECTBEHHbBIE OIINOKY; Ha KayeCTBECHHbBIEC u

TEOPETUYECKHE BOMPOCHl JIaH TMOJHBIM, HMCUYEPIBIBAIOLINIMA
OTBET JIMTEPATYPHBIM SI3bIKOM C COOJIIOJICHHUEM TEXHUYECKOU
TEPMUHOJIOT U B OIpeeIeHHON JIOTUYECKOMN
M10CJIEI0BATEIbHOCTH, HPUBOJUT HOBBIE IIpUMEPBHI,
YCTaHaBJIMBAET CBS3b MEX/Y M3y4yaeMbIM U PaHEe U3y4CHHBIM
MaTepuajioM MO KypcCy, YMEeT NMPUMEHUTh 3HAHUSA B HOBOU
CUTYyalluu;

«XOpOIIO» BBICTABIsETCS oOOydwaromemycs, eciau pabota
BBITNIOJIHEHA MOJIHOCTHIO Ui He MeHee yeM Ha 80 % oT o6bema
3a/laHMsl, HO B HEll MMEIOTCS HEIO4YeThl U HECYLIECTBEHHbIE
OIMOKH; OTBET Ha KaUYECTBEHHBIC U TEOPETHUYECKHE BOIPOCHI
VIOBJIETBOPSIET ~ BBIMICIEPEUUCICHHBIM  TPEOOBaHUSIM, HO
COJIEP)KUT HETOYHOCTH B W3JIOKCHHH (DAaKTOB, OMpENENCHUH,
MOHATHM, OOBSICHEHUH B3aUMOCBS3€H, BBIBOJAX M PEIICHUU
3a/lay; y4alluiicsi HMCHOBITBIBAET TPYAHOCTH B IMPUMEHEHUU
3HaHWW B HOBOM CHUTyallMd, HE B JOCTaTOYHOW Mepe
WCIIOJIB3YET CBSI3U C paHEE U3YUECHHBIM MaTEpUaAJIOM.
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—  «YZOBJIETBOPUTEJILHO» BBICTABIISETCS O0ydYarolleMycs, eciu
BBINOJIHEHa B OCHOBHOM BEpHO (00BEM BBIIOJHEHHOW 4acTH
COCTaBJIIET HE MeHee 2/3 oT o01ero oobema), HO JTOMYIICHBI
CYLECTBEHHbIE HETOYHOCTH; OOydaroluiics oOHapyXHBaeT
MOHMMaHWE Yy4eOHOro MaTepuaja TMpud  HEJOCTATOYHOUH
IIOJIHOTE YCBOEHHUS IIOHATHII M 3aKOHOMEPHOCTEW; yMeeT
NPUMEHATh [OJyYEHHbIE 3HAHMUA MpPU PEIIEHHH MPOCTBIX
3ajla4d ¢ MCHOJIb30BAaHUEM I'OTOBBIX (hOPMYJI, HO 3aTPyIHSACTCS
OpU  PpEHIEHHHM  KAueCTBEHHBIX  3aJad M CIOXHBIX
KOJIMYECTBEHHBIX  3a/Jay, TpeOymomux npeodpa3oBaHUs
bopmyL.

— «HEYIIOBJIIETBOPHTEIBHO»  BBICTABISIETCS  O0y4aroleMycs,
ecmi pabota B OCHOBHOM HE BbIMOJHEHa (00beM
BBIMOJIHEHHOM yacTu MeHee 2/3 oT obiiero oobeMa 3agaHus);
00yYaroUMiicsi MOKa3bIBa€T HE3HAHHWE OCHOBHBIX TOHSATHUH,
HENOHMMAaHUE U3YYEHHBIX 3aKOHOMEPHOCTEN U B3aUMOCBSI3EH,
HE YMEET pellaTh KOJMUYECTBEHHbIE U KaUeCTBEHHbIE 3a1aUH.

TectupoBanue

OrnenuBaeTcs TUPPEpPEeHIMPOBAHHO B COOTBETCTBUU C KPUTCPUSIMH
OILICHOK (CM. TaONuITy U3 I1.5)

VYerHbIl onpoc

— «OTJIMYHO» BBICTABISIETCS OOYYaIOLIEMyCs, €CJIM OH IIOJHO
PaCKpbLI coziep)kaHue mMaTepHaa B o0beme,
NPEIYyCMOTPEHHOM  MPOrPaMMOM;  HM3JIOKHJI  MaTepHuai
IPaMOTHBIM  SI3BIKOM B OINPEACIICHHOW  JIOTUYECKOM
MOCJICIOBATEIBHOCTH, TOYHO HCIOJIb3YsS MAaTEMAaTHYCCKYIO H
CICIMAIM3UPOBAHHYI0  TCPMHUHOJIOTHIO W CHMBOJIHKY;
MPaBUJIBHO BBIOJHUI Trpaduyeckoe H300pakeHHWEe U HHbBIC
4epTeXH M TpaduKH, COMYTCTBYIOLIME OTBETY; IOKa3all
YMEHHE  WJUIIOCTPUPOBATH  TEOPETUYECKUE  TOJIOKEHUS
KOHKPETHBIMH MPUMEPaMH, TPUMEHSITh UX B HOBOH CHTYyaIluu

npu BBITTOJTHEHU T PaKTUYECKOT O 3aJlaHus;
MIPOIEMOHCTPUPOBAT yCBOEHHUE panee M3YYEHHBIX
COIYTCTBYIOIUX BOIIPOCOB, c(OpMHPOBAHHOCTH u

YCTOMYMBOCTb HCIIONB3YEMBIX IIpH OTBET€ YMEHUU U
HAaBBIKOB;, OTBEYaJl CaMOCTOATEIbHO ©0€3  HaBOIAILIMX
BOIIPOCOB.

— «XOpOoLIO» BBICTABJIACTCA OGy‘-IB.IOIlICMYCH, €CJIM OTBET UMECT

OJIMH U3 HEJOCTATKOB: B M3JIOKEHUU JOIMYILIEHBl HEOOJbIINE
po0enbl, HE UCKA3UBIINE JOTMYECKOr0 U HH(GOPMALIMOHHOTO
COIEP)KaHUSI OTBETA; HET ONPEIENIEHHOW  JIOTMYECKOU
IMOCJICIOBATEILHOCTH, HETOYHO UCITIOJIb3YETCsl
MaTeMaTU4ecKkas M CIelUaIu3upoOBaHHAsS TEPMHUHOJIOTUS U
CHMBOJIMKA; AOMYIIEHbl OJWH-IBA HEIOYETa MPU OCBEIICHUH
OCHOBHOT'O  COJIEp)KaHUS  OTBETA, HCHOPABJIEHHBIE  TIO
3aMEUaHMIO TPENoaaBaTes; MOMYIIEeHbl OmuoKa uiu Oosee
JIBYX HEJIOYETOB IMPHU OCBEIIEHUH BTOPOCTEINEHHBIX BOIPOCOB
WU B BBIKJIAJKaX, JETKO HCIpPABJIECHHBIC MO 3aMEUaHHUIO WJIN
BOIIPOCY MpPenoiaBaTers.

—  «YOOBJECTBOPHUTCIILHO» BBICTABIIACTCA 06yqa10meMycsl, €CJIn

HCIIOJIHO MJIM HCEIOCICAOBATCIbHO PACKPLITO COACPIKAHUC
MaTtepuajia, HO IIOKa3aHO o61uee IIOHUMAaHHUE BOIIPOCa,
UMCIINCh 3aTPYAHCHHUA 701048 AOIMYHICHBI OIINOKHU B
ONpeACICHUN HOHSITI/Iﬁ, HCIIOJIb30BAHUN  TCPMHUHOJIOTHH,
qepTeiKax, OJIOK-CXEM H BBIKJIaAKaX, UCIIPABJICHHBIC ITOCJIC
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HECKOJIbKMUX  HABOJSILMX  BOMNPOCOB  IIPENOAaBaTeNs;
00yYaroUHiics He CIIPaBUIICA C IPUMEHEHUEM TEOPHH B HOBOM
CUTyalldd TPU BBINOJHEHUH TPAKTUYECKOTO 3aJaHUs, HO
BBIMIOJIHUJT 3a7aHusl 00S3aTebHOTO YPOBHS CIOXHOCTH MO
JaHHOW TeMme;, MpH 3HaHUM TEOPETUYECKOro MaTepuala
BbISIBJIEHA HEJOCTaTOYHas C(HOPMHUPOBAHHOCTh OCHOBHBIX
YMEHUI U HaBBIKOB.

«HEYJIOBJIETBOPUTEILHO»  BBICTABISETCS  OOydaroleMycs,
€CIi HEe PACKpbITO OCHOBHOE COJAEp)KaHHE y4eOHOro
MaTepuana; OOHAapyKEHO HE3HAaHME UM HElOHUMaHue
oOyuatonmcst Oonbiiell wiM Hambosjee BaKHOW YaCTH
yu4eOHOro MaTepHuaia; JOIMYIICHbl OMMOKA B OMpeIelieHuU
MOHATUH, MPH KCIOJIB30BAHUU TEPMHUHOJOTHH, B UEPTEKAX,
OJI0K-cXeMaxX M MHBIX BBIKJIAJKaX, KOTOpble HE HCIpPaBJICHBI
Mocjie HECKOJIbKUX HaBOASIINX BOIIPOCOB IMPEMo1aBaTessl.

IIpakTryeckoe 3aHsATHE

«3aUTEHO» BBICTABIIICTCA OOydYalOIIEMYyCs, HE HMEIOIIEeMy
HEYJOBIIETBOPUTEJIbHBIX ~ pPE3yJbTaTOB IO BCEM BUIAM
TEKyIIero KOHTPOJISI yCIIEeBAeMOCTH, MPEIyCMOTPEHHBIM
YTBEP)KIEHHOW paboyell mporpamMmoi mpeaMera, W (WiH)
NOKa3aBIIEMy 3HAaHHE OCHOBHOTO Yy4eOHO-TIPOrpaMMHOIO
MaTepuaisa B O00bEMe, HEOOXOAMMOM Ui JajbHEHIIero
oOydenus u npodeccruoHaIbHON 1eITeNbHOCTH;

«HE 3auTEHO» BBICTABIIIETCS OOYYaIOIIEMYCs, HMEIOIIEMY
HEYJOBIICTBOPUTEIBHBIA  pe3ylbTaT IO  OJHOMY WU
HECKOJIbKUM BHUJAM TEKYyLIEro KOHTPOJIL YCIEBAaeMOCTH,
MPEyCMOTPEHHBIM paboueii mporpaMMol npeameTa, u (M)
MOKa3aBlIeMy MpoOeibl B 3HAHUM OCHOBHOI'O Yy4eOHO-
IPOrPaMMHOTr0 MaTepHaa.
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5. ®OHAbI ONEHOYHbIX CPEJACTB

2 cemecTp o0yueHusi. Popma NpoMe;KyTOYHOI aTTecTaluM —

«uddepeHurpoBaHHbIN 324eD)

Borpock! a1t noarotoBku K AudGepeHuupoBaHHOMY 3a4€Ty 10 NPEeaAMETy « XUMHUS

=

byrneposa
AnKaHBI

ApeHbl
Crouptsl. @eHon

Anpaernasl

©ooNeGAWN

Opranuueckass xumusi. Teopus CTpPOEHUE OPraHHYECKUX

MCTaJJIOB»

BenlectB  A.M.

[TpupoiHbIE ICTOUHUKH YTIIEBOJOPOIOB

HenpenenbHble yriaeBo10poabl.

I'eneTnyeckasi CBs3b OpraHn4cCKux COGI[I/IHCHI/Iﬁ

. KapOoHOBBIE KHCITOTHI.

10 Cnoxusie 2gupsl. XKupsrl

11.VrneBoasl

12. Azotocoaeprkaliye opraHuuecKue COeAMHEHNS.
13.OcHOBHBIE TOHITHS U 3aKOHBI XUMUHU

14, TICXD u IICX3 1 U Menneneena

15. TUnbpl XUMUYECKUX CBS3€H, KPUCTALTMYECKUE PELIETKA
16. Knaccuduxamust XUMHYECKUX peakinuit

17. T

18.T'uapomus coneii. OBP
19.Knaccudukanmsi HEOpraHM4eCKUX BEIIECTB

20.Mertamibl, OKCUIBI

21.CriocoObl ostydeHust MeTaJiioB. Kopposust
22.Kucnotel, ocHoBanusa. Conn

23.T'eneTrueckas CBsi3b HEOPraHUUECKUX BEIIECTB
24.Pemenue pacu€THBIX 3a7a4.

OHGHKa HWHAWBUIYAJIbHBIX 06p330BaTCJILHI>IX I[OCTI/I}KCHI/Iﬁ 1o pe3yjibTaraM
HpOMC)KYTOLIHOﬁ arTecTaun IMpPOU3BOAUTCA B COOTBCTCTBHU C yHHBepcaanoﬁ

IIKAJION:
IIpouent KauecTBeHHAas1 OlleHKA HHIANBUIYAJIbHBIX
pe3yJbTATUBHOCTH o0pa3oBaTeJbHbIX JOCTH:KEHH
(mpaBWIBHBIX OTBETOB) 0aJu1 (oTMeTKa) BepOaAIbLHBIN AaHAJIOT

90 + 100 5 OTJINYHO

80 + 89 4 XOpOILIO

70+79 3 YJIOBJIETBOPUTEIILHO
menee 70 2 HEYOBJIETBOPUTEIHHO
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Kputepun onenku:

90 + 100% (5 6ayoB) MprcBauBaeTcs 00y4aroueMycsi, €CJIM OH MOJIHOCTHIO
BBITTOJTHUJ 33/IaHUE DK3aMEHAIIMOHHOTO OWJIeTa: /lai MpaBWIIbHBIC OTBETHI Ha
BCE BOIIPOCHI M PEIIHJI BCE 3aa4H;

80 + 89% (4 OGamna) mpucBauBaeTCs OOy4YarOIIEMYCs, €CIU OH MOJHOCTBHIO
BBHITIOJTHUJI OJTHO MPAKTHYECKOE 3aJaHue SK3aMCHAIIMOHHOTO OWjeTa W Jaj
MpaBWIbHBIA OTBET HA TEOPETUYECKUM BOMPOC, JHOO BBITIOJIHWI JIBA
MPAKTUYECKUX 3aJaHUsI, HO HE CMOT MPaBUIHLHO OTBETUTHh HA TEOPETHUCCKUI
BOIIPOC;

70 =79 % (3 6anna) mpucBauBaeTcs OOydaroIIeMycs, €CJIU OH MOJTHOCTHIO
BBITIOJTHUJI OJHO TPAKTUYECKOE 3a/JaHME DK3aMEHAIIMOHHOTO Oujera W
JIOTTYCTHUJI CYIIECTBEHHBIE OITMOKU MPU OTBETE HA TEOPETUUECKUMA BOIIPOC;
menee 70% (2 Oana) mpucBaWBaeTcs OOydJarOIMIEMyCsl, €CTM OH HE CMOT
BBITIOJTHUTH HU OJTHOTO MPAKTUYECKOTO 3aJaHus IK3aMEHAI[MOHHOTO OHIIeTa.
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6. AJAIITAIINA PABOYEW IIPOTPAMMBI IS JMI[ C
OI'PAHUMYEHHBIMHA BO3MOXKHOCTSAMMU 3/10POBbS (OB3)
AJnlanTupoBaHHas MporpamMma pa3padaTblBacTCs MNpPU HAJUYUU 3aABJICHUSA CO
CTOPOHBI 00yUaromierocs (PoauTeseH, 3aKOHHBIX MPEACTABUTENCH) U MEIUIIMHCKUX
MOKa3aHU (PEKOMEHJIAIUAMHU TICUXOJIOT0-MEJAUKO-TIEJarOTUYECKON KOMMCCHH).
J{ns “HBaMM0OB alanTUpoBaHHasi oOpa3oBaTeIbHas MporpaMMa pa3padaThiBaeTCs B

COOTBETCTBUU C MHIUBUyAILHON IPOrpPaMMOM peaOMIUTAIINH.
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