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1. MACIHOPT PABOYEHN ITPOT'PAMMBI YYEEHOTI'O INPEJIMETA
XMMHUSA METAJUIOB

1.1. OOaacTh NpUMeHEeHUsI IPOTrPAMMbI

[TporpamMmMa y4eOHOTO mpeaMeTa SBISETCS YacThl0 MPOTpamMMbl MOATOTOBKU
cnenuanucToB cpeanero 3seHa (nanee - [IIICC3) B cooTBeTCTBUM C (enepaibHbIM
rOCy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM CPEIHEro MpodhecCHOHATBEHOTO
oOpazoBanus 1o cnenuanbHocTh 11.02.02 «TexHnueckoe oOCIyKUBAaHUE U PEMOHT
PaIHOAIICKTPOHHON TEXHUKI).

1.2. Mecto mnpeaMera B CTPYKTYpe OCHOBHOW mnpodeccHoHATbHOIM
o0pa3zoBaTeJbHOM MPOrpaMMbI:

[Ipeamer BXOoAHUT B 00IIEOOpPA30BATENbHBIA LMK TEXHUYECKOTO MPOQHIL
[IICC3 mno cnenuanbHoctn 11.02.02 «TexHuueckoe OOCITYKMBAHHE U PEMOHT
PaIUOAICKTPOHHON TEXHUKI

1.3. Heam u 3amaum mnpeaMera — TpPeOOBAaHHMS K Ppe3yJbTaTaM OCBOEHMS
npeaMera:

OcBoenne coaepxkaHusi Y4eOHOro mpeaMeTa «XUMHUS — METAJJIOBY,
o0ecreunBaeT JOCTHKEHUE 00YJaIONUMUCS CIAEAYIOMUX PE3yIbTaTOB:

* IUYHOCHIHBIX:
— YyBCTBO TOPJOCTH M YBAXKEHHS K MCTOPUU M JIOCTHXKEHHSIM OTEYECTBEHHOMN
XUMHUYECKON HAayKH; XMMHUYECKH T'PaMOTHOE IMOBEACHHE B NPOeCcCHOHAIbHOU
NESTeIbHOCTY M B OBITY OpH OOpaleHMHM C XUMHUYECKUMMH BEIECTBaMH,
MaTepHaJlaMH U MIPOLIECCaMU;

— TOTOBHOCTh K MPOJOJDKEHHIO 00pa30BaHMS W TOBBIIICHUS KBaTM(HUKAUU B
M30paHHON MPOPECCUOHAIBHON NESITEIbBHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIETEHIUN B 3TOM;

— YMEHHUE HCMOJb30BATh JOCTHKEHHUSI COBPEMEHHOM XUMHUYECKOHM HAyKH U
XUMUYECKUX TEXHOJOTUM JUIsl TOBBILIEHUSI COOCTBEHHOTO WHTEIIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOU Mpo(dhecCHOHATBHON IEATebHOCTH;

* MemanpeomemHmuix:

— HCIIOJIb30BAHKE PA3JIMUHBIX BUIOB MMO3HABATEIHLHON NEATEIHHOCTH U OCHOBHBIX
MHTEIJUICKTYaJIbHBIX orepanuii (MOCTAaHOBKH 3a/1a4M, (OPMYIHPOBAHUSI THIIOTES,
aHamm3a W CHHTE3a, CpaBHEHHs, OOOOIICHWs, CHCTEMATH3AIMU, BBISBICHUS
IPUYUHHO-CIIEICTBEHHBIX CBSA3EH, MOMCKA aHAIOTOB, (DOPMYIHPOBAHUS BHIBOJIOB)
JUIS pelIeHUs TIOCTABICHHON 3aJa4d, MPUMEHEHHE OCHOBHBIX METOOB TO3HAHUS
(HaOmrozleHHs, HAy4YHOrO OJKCIIEPUMEHTA) JIA HW3Y4YEHUs pPa3ju4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB W TMPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIUMOCTH
CTaJIKUBATHCS B MpodecCHuoHaNbHOU cdepe;

— UCMOJb30BAHWE PA3IMYHBIX MCTOYHUKOB [UIS MOJNYyYEHHsS] XUMHYECKOU
uH(pOpMallMK, YMEHHUE OICHUTh €€ JOCTOBEPHOCTh JI JOCTHXKEHHUS XOPOIIMX
pe3ynbTaToB B MpodeccuoHanbHOU cepe;



* NPEOMEMHBIX:

— c(hopMHPOBAHHOCTh MPEACTABICHUNA O MECTE XUMHH B COBPEMCHHOM Hay4dHOM
KapTUHE MHpa; TOHMMAaHUE POJM XUMUHU B (POPMUPOBAHUHM Kpyrozopa u
(GyHKIIMOHATBLHON TPaMOTHOCTH YeJIOBEKa JIJI pelIeHUs] MPAKTUYECKUX 3aj1ay;

— BIJIQJICHHWE OCHOBOIIOJIATalONIUMHA XUMHUUYECKUMU TIOHSATUSIMH, TEOPHUIMH,
3aKOHAaMM W 3aKOHOMEPHOCTSIMHU; yBEPEHHOE TOJIb30BAHUE XHUMHYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOU;

— BJIaJIEHUE OCHOBHBIMU METOIaMHU HAyYHOT'O ITO3HAHUS, HCII0JIb3yEMbIMU B XUMUHU:
HaOIIOCHUEM, ONTUCAHNEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00padaThIBaTh,
OOBSCHSITH PE3yJbTaThl MPOBEJACHHBIX OMBITOB W JCNATh BBIBOJIBI, TOTOBHOCTH H
CIIOCOOHOCTH MPUMEHSITh METOIbI TIO3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3a7a9;

— c(opMHUpPOBAaHHOCTh YMEHHUS J1aBaTh KOJWYECTBEHHBIEC OIICHKH W TIPOW3BOJHTH
pacyeTsl 0 XUMHUUIECKUM (OPMYJIaM B YPaBHEHUSM;

— BIIaJICHUE TIpaBUJIaMHM TEXHUKHU 0€30TacCHOCTH MPHU UCIIOIb30BAHUN XUMHYECKUX
BEIICCTB;

— ¢(OpMHUPOBAHHOCTh COOCTBEHHOM IMO3UIIMU IO OTHOIICHHIO K XHUMHYECKOU
uH}opMaIm, mojiyqacMoi U3 pa3HbIX HCTOYHUKOB.

1.4. PexoMeHayeMoe KOJIHYECTBO YaCOB HA OCBOEHHE NMPOrpaMMbl y4eOHOIO
npeamera:

MaKCUMaJIbHOW y4eOHOM Harpy3ku o0ydaromerocsi 82 yaca, B TOM YHCJIE:
00s13aTeNIbHON ayIUTOPHON yueOHOM Harpy3Kku oOydaromierocs 82 Jaca.



2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O TPEIMETA

2.1. O0bem yueOHOTr0 MpeaMeTa U BUAbI YUeOHOH padoThI

Buna yueOHoM padoThI

Oo0BeM yacoB

1 cemecmp

2 cemecmp

MaxkcuManbHas yyeOHast
Harpyska (Bcero)

38

44

Oobs13aTesqbHAs ayIuMTOpHAasi
yuyeOHasi Harpy3ka (Bcero)

38

44

B TOM 4YHMCIJIC:

JICKIIUH

22

26

71a00paTOPHBIE 3aHATUS

IMPAKTHYCCKUC 3aHATHA

16

18

KypcoBas pabota (IIPOEKT)
(eciu npedycmompero)

CamocTrosiTesibHAsE
oOy4armerocsi (Bcero)

pabora

B TOM 4YHCIJIC:

caMOCTOsITeNIbHAs padoTa HaJl
KypcoBOM  paboToit  (IIPOEKTOM)
(eciu npedycmompero)

BHEAYIUTOPHAS
camMocTosITeNIbHass paboTa ¢
y4eOHOM TuTepaTypoit
BBITIOJTHEHHE U O(OopMIICHUE
Ja00paTOPHBIX 3aHATHI
BBITIOJTHEHUE  TTPAKTHYCCKHUX
3aJaHui

Dopmbl NPOMEHCYMOUHOU
ammecmayuu

He
npeoyCMoOmpeHbl

Juggepenyuposarnnuiii

3avyem




2.2. TemaTuyeckuii IiiaH u cogep:;kanue yueonoro npeamera XUMUSA METAJIJIOB

I'omonoruyeckuii psif, U30Mepusi, HOMEHKJIATypa aJKeHOB. XMMHUYECKHE CBOMCTBA HTHJICHA: FOPEHUE,

HaumenoBanue | Coaep:xaHue yueOHOro Mmarepualjia, 1a00paTopHbie M NPaAKTHYeCKHe padoThl, caMocToATeIbHAs padota | O0bem | Ypogens
pa3aesioB M TeM o0yuyawuuxcsi, KypcoBasi padot (IpoeKT) (eciu npedycmompeHul) 4acoB | oceoeHus
1 2 3 4
Paznea 1. Oprannyeckasi XuMus 38
Tema 1.1. Conep:xanue y4eOHOro MmarepuaJia 4
OcHoBHbBIE 1 [Ipeamer opranudeckoil xumuu. IlpupoaHble, UCKYCCTBEHHbIE W CHUHTETUYECKHUE OpPraHUYECKHE 2 1
NOHSATHA BeniecTBa. CpaBHEHHE OPraHUYECKUX BELIECTB C HEOPraHMUYECKUMHU. Teopusi CTPOEHUS OPraHMYECKUX
OpPraHu4ecKoi coenuHeHnii A.M. bytiiepoBa. OCHOBHbBIE TOJIOKEHUS TEOPUU XMMHYECKOro cTpoeHus. M3omepus u
XHMHHU H n30Mephl. XuUMHUYecKre (OpMynbl M MOJAENM MOJIEKYN B opraHmueckoi xumuu. Kimaccupukarms
Teopus opraHuyeckux BemiecTB. Knmaccudukaius BEIIECTB MO CTPOCHHUIO YIIIEPOIHOTO CKeNeTa U HaIUYHI0
CTPOCHUSA (GyHKIIMOHATBHBIX Tpymil. ['omonorun u romosorus. Hawana Homenkiarypsl [UPAC. Knaccudukanms
OpPraHHYecKux peakuuii B oOpraHuueckod xumuu. Peakuuu mnpucoenuHeHus (TMAPUPOBAHUS, TaJOTEHUPOBAHUS,
coeIMHEeHMI THJIPOTraJIOr€eHUPOBaHUS, TUJpATALUN). Peaknun OTLICTIICHUS (mernapupoBaHus,
JeTUIPOTalOTeHUPOBAHUS, JieTuApaTalun). Peakiuu 3amenienus. Peakium n3omepusanuu.
IIpakTnyeckoe 3ansiTue 2 1
ITpoBepka 3HaHuil oOywaromuxcs mo teme 1.1. 3HaHMEe OCHOBHBIX MOJOXEHUHM Teopuu byriepoBa, ymenue
MIOCTPOEHHUSI YIJIEPOAHBIX CKEJETOB Ha NpPHUMEpE MPOCThIX YIJIEBOJOPOAOB M HMX HPOU3BOJHBIX. YMEHHE
OIIpeJIeNIATh TUMBI THOPUAM3AMKA aTOMOB YyIJIepoja, HaIUYhe MU- U CUTMa- CBA3eH B CTPYKTYypHOU (opmyre
OpPraHUYECKOT0 BELIECTBA.
Tema 1.2. Coneprxanue yueOHOTo MaTepuana 14
Yraesopopoasr | 1 Ankasbl. AJIKaHBI: TOMOJIOTHYECKUI PsiJl, U30MEPHUS M1 HOMEHKJIATYpa aJKaHOB. XUMHUYECKHUE CBOMCTBA 2 1
" HX aJIKaHOB (M€TaHa, 3TaHa): TOPEHME, 3aMEILIEHUE, PA3JIOKEHHE, NETHIpUpoBaHue. [ [puMeHenne alkaHoB Ha
NMPUPOJHBIE OCHOBE CBOMCTB. [Ipormeccsl TpOMBITIUNIEHHON TepepadoTKku HeTH: KpeKUHT, pudopMuHT. OKTaHOBOE
HCTOYHHMKH YHuCcI0 OCH3MHOB U II€TAHOBOE YHUCIIO JIU3EIBHOTO TOIUIMBA. KOKCOXMMHYECKOE MPOM3BOJACTBO M €r0
MIPOAYKLHS.
Pemrenne sxcriepuMeHTanbHBIX 3304
2 AnkeHbl. OTUJEH, €ro IMOoJIydeHHE (JErMIpUpOBAaHUEM »JTaHa, ACTNOIMMEpPU3ALMEd MOJMITUIICHA). 4 1




KayecTBEHHbBIE peaknu (oOecBeuynBaHrEe OPOMHOM BOJIBI M paCTBOPA IIEPMAHTaHaTa Kajusl), THApaTaIHs,
nonuMepu3zanus. [Ipumenenue sTuneHa Ha ocHOBe CBOMCTB. J{ueHbl u kayuyku. [loHsTre o aAueHax kak
YTIJIEBOAOPOIAX C ABYMS ABOWHBIMU CBs3AMHU. CONpshKEHHBIE AUEHBl. XMMHYECKHE CBOCTBA OyTaIueHa-
1,3 u um3onpeHa: obecnBeYrBaHWE OpPOMHOW BOABI M TOJMMEpHU3AIMs B Kaydykw. HaTypanabHbId U
CUHTETUYECKUE Kaydyku. PesuHa. AnkuHbl. AneruneH. XMMHUYECKHE CBOWCTBA alleTUJIEHA: TOPEHHUE,
oOecrBeyrBaHHe OpPOMHOI BOJIbI, MPHCOEAMHEHHE XJIOPOBOAOpoJAa M ruapartanus. [IpuMenenue
alleTUJIEHA Ha OCHOBE CBOMCTB. MexXKi1accoBasi H30MepHs C aJIKaAueHaAMH.

3 Apenbl. ben3on. XuMu4eckue CBOHCTBAa O€H30j1a: TOPEHHUE, PEAKIMK 3aMEIICHHs (TaJoreHHpOBaHUE, 2
HutpoBanue). [[pumMeHeHre 6eH30J1a Ha OCHOBE CBOMCTB.
IMpakTuyeckue 3aHATHS 6
1 [IpenenpHbIe YrIeBOIOPOIBL. ATKaHBI. XUMUYECKHE U (PU3HUECKIE CBOWCTBA, MOTyICHHE.
2 HenpenenbHble yrieBoaopo/ipl, XUMUYECKUE U (PU3MUECKHE CBOICTBA, IOIyUYEHHUE.
3 ApomaThdecKue yrieBOJAOPObl Ha MpUMepe OEH30Ja U €ro MPOCTEHIINX TOMOJIOTOB. XUMHYECKUE U
(bu3nueckre CBONWCTBA, MOIyUYeHHE.
Tema 1.3. Conep:xanue yueOHOro MmarepuaJia 14
Kucmopoacone | 1. Cruptsl. [Tonmyuenue sTaHona OpoKEHUEM TIIOKO3bI U THApaTaIei dTuieHa. [ MaApoKCuiIbpHas rpymnmna 4
pxamue Kak pyHkuuoHanbHas. [loHATHE O TpeeNbHBIX OJHOATOMHBIX CIUPTaX. XUMHUYECKHUE CBOMCTBA ATAHOJIA:
OpraHMvecKue B3aMMOJICIICTBIE C HATpUeM, OOpa30BaHHE MPOCTHIX M CIOXKHBIX A(UPOB, OKUCICHHE B ajbICTHU].
COeIMHEeHUsA [IpuMeneHue 3TaHOIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0 TTOCIIEICTBUS U MpeaynpexaeHue. [ numepun
KaK MpeACTaBUTENb MHOTOaTOMHBIX cHUpTOB. KauecTBeHHass peakuusi HA MHOTOAaTOMHBIE CIHPTHI.
[Ipumenenue rnunepruna. @enon. duznyeckue U XUMHUYECKUE CBOWCTBa (eHona. B3aumHoe BiusHME
aTOMOB B MOJIeKYJie (heHOJIa: B3aUMOJICHCTBUE C TUIPOKCUIOM HATPHs U a30THON KUCIOToU. [IpumeHenume
(heHoa Ha OCHOBE €ro CBOMCTBA
2 Anpnerunsl. [lonstre 06 anpaernnax. AnpaeruaHas rpymna Kak GyHKinoHanpHas. Dopmanbaeru u ero 4

CBOMCTBA: OKHCIICHHE B COOTBETCTBYIOIIYIO KHUCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUN CIIUPT.
[TonydyeHnue anpaeruioB OKHCIEHHUEM COOTBETCTBYIOIIMX crnupToB. [Ipumenenue dopmanbpaeruia Ha
ocHoBe ero cBoiicTB. KapOoHnoBsle kucnotsl. [Tonarue o kap6oHOBBIX KucinoTax. KapOokcuinbHas rpynmna
Kak (QyHKIMOHAIbHAs. ['OMOJOrMYecKUi psii MNpenenbHbIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIOT.
ITonyyeHne kapOOHOBBIX KHCIOT OKHCICHUEM aIbJAETHI0B. XMMHUECKUE CBOMCTBA YKCYCHON KUCIIOTHI:




o0mye CBOMCTBA C MUHEPAIbHBIMH KHCIOTAMH M peakiuH dTepuduxanuu. I[IpuMeHeHne yKCyCHOM
KHCJIOTBI Ha OCHOBE CBOWCTB. BrIcIne )KUpHBIE KUCIOTHI HA IPUMEPE NaJIbMUTUHOBON U CTEAPUHOBOM.

IIpakTH4eckne 3aHATHS 6 2
1. Xumuueckue u GU3NIeCKUue CBOWCTBA CITUPTOB (OKUCICHHE CIIUPTA B albJICTH/I, TOJTyUYeHUE TIUIepaTa
MeJH, TUTPOCKOMTUYHOCTH );
2. XuMuieckre u (pu3nyecKre CBOMCTBA albIerHI0B (peaKus cepeOpstHOTO 3epKalla, OKHCICHHUE aJlb/ICTH/I0OB
B KHCJIOTY € IoMolibio ruapokcuaa meau (1));
3. CBoiicTBa YKCYCHOM KHCIJIOTHI (B3aUMOJICHCTBUE C METAJIAMHU, C OCHOBAHHUSIMH, C COJISIMU, OTHOILIEHUE K
HUHMKATOpaM).
Tema 1.4 Conep:xxanue y4eGHOro MaTrepuasia 6
Asorconep:kain | Ilosmmmepsl. besku u nmonmrcaxapuibl Kak OHOIOIMMEPHI. 4 3
ue IInacrmaccesl. [lonydyenne noruMepoB peakifei moJMMepHu3alu 1 MOJIUKOHeHCAU. TepMOMIIaCTUYHbIE U
OpraHu4ecKme | TepMopeakTUBHBIC MacTMacchl. [IpeacraBurenu miacTmacc.
coennmHenusl. | BosokHa, ux knaccuduxanus. [lonydenne BosiokoH. OTAeNbHbIE IPEICTaBUTENN XUMUUECKHUX BOJIOKOH.
HosmmephbI IIpakTH4ecKoe 3aHsATHE 2 3
1. O6mee nonnmanue BMC: knaccudukaiuu, cnocodax momydeHus, Gu3nKo-MeXxaHHueCKHUe CBOHCTBA,
COCTOSIHMSI, XHMUYECKHE CBOWCTBA, IPUMEHEHHE.
Paznean 2. OO01mas u HeopraHuvyecKass XMMHUs 4
Tema 2.1. Conep:xxanue y4eOHOro MaTepuasia 6
OcHoBHbBIE 1 OcHoBHbIe TOHATHS XuMMHH. BemectBo. Atom. Mornekyna. XUMHUYECKUNA AIEMEHT. AJUIOTPOIHS. 2 1
NOHATHSA U [IpocThle u cioxHbIe BenecTBa. KauecTBEHHBIN M KOJIMUECTBEHHBIN COCTAB BEIIECTB. XUMUYECKHUE 3HAKU
3aKOHbI XUMHH u ¢popMyibl. OTHOCUTEBHBIE AaTOMHAs U MOJIEKYJIsipHasi Macchl. KonnyecTBo BelecTna.
OcHOBHBIE 3aKOHBI XMMHUH. 3aKOH COXPAHEHHSI MACChl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBA BEIECTB
MOJIEKYJISIPHOM CTPYKTYPBI. 3aKOH ABOTaJIpo U CJIEACTBUS UX HETO.
PacuerHble 3a1au1 Ha HAXOXKJAEHUE OTHOCUTEIBHOU MOJIEKYJIIPHOM Macchl, ONPeIeIeHUE MAaCCOBOU JOJIU
XUMHYECKHX 3JIEMEHTOB B CJI0’KHOM BEIIECTBE.
IMepnonnuecknii 3axon [I.U. MenpneneeBa. Otkpeitue [.11. MenneneessiM [leprognueckoro 3akoHa. 2 1

[Tepnonnueckuii 3akoH B (popmymupoBke .M. Menneneesa. Ilepuonnueckas Tabauia XUMHUYECKUX
AJIEMEHTOB — rpaduiIeckoe 0TOOpaKEHUE TEPUOANUECKOTO 3aKkoHa. CTPYKTYypa MEePHOANIECKON TAOIUIIbI:
nepuobl (Majbie U OOJBIINE), TPYIIIHI (TJIaBHAS U TOOOYHAS).

10




Crpoenne aroma u nepuoanveckuii 3axkon .M. MennesneeBa. AToM — ciokHas 4dactuua. fupo
(IpOTOHBI U HEUTPOHBI) U ANEKTPOoHHAas o6onouka. M3oTonbl. CTpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB
9JIEMEHTOB MalbIX MepuogoB. OCOOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX O0OJOYEK aTOMOB 3JIEMEHTOB
OonpIIUX TEpHOoJoB (TepexoaHblx ayeMmeHToB). [loHarne o0 opOutansax. s-, p- u d-OpbOutanu.
DNEeKTpOHHBIE KOH(UTYypallMu aTOMOB XUMHUYECKHX d3JeMeHTOB. CoBpeMeHHas (OpMYIHPOBKa
MEePUOINYECKOr0 3aKOHA. 3HAYCHHE MEPUOINUECKOr0 3aKOHA U MEPUOINYECKON CUCTEMbI XMMHUECKUX
anemenToB [[.M1. Menzaeneesa s pa3BUTHS HayKH U TOHUMAaHHS XUMHUYECKON KapTUHBI MUpA.

Tema 2.2.
Crtpoenne
BelllecTBa

Conep:xanue yueOHOr0 MaTepuaJia

1

HNonnas xummnyeckasi cBsi3b. KaTnonsl, uX 00pa3zoBaHue U3 aTOMOB B pe3ysibTaTe MPoLecca OKUCICHHUS.
AHnOHBI, X 00pa3oBaHUe U3 aTOMOB B pe3yJIbTaTe Mpoliecca BoccTaHoBIeHUs. VIoHHAas CBS3b, KaK CBSI3b
MEXy KaTHOHAMH M aHHOHAMH 3a CYET JIEKTPOCTATHYECKOTO MpUTshKeHus. Kitaccudukanus noHOB: 110
COCTaBy, 3HAKY 3aps/ia, HAIUYUIO THApPaTHON 000104Kku. MloHHbIE KpHcTauinyeckue pemeTku. CBoHCTBa
BEILIECTB C MIOHHBIM THUIIOM KPUCTALNTUYECKON PEIICTKH.

KoBajienTHasi xuMuyeckasi cBfi3b. MexaHuzM o0O0pa30oBaHHUS KOBAJIEHTHOW CBA3M (OOMEHHBIM U
JIOHOPHO-AKIENITOPHBIN). DIEKTPOOTpHUIATENIbHOCT. KOBajleHTHBIE TOJISIpHAsE W HEMOJIApHAs CBSI3U.
KpatHocTh KOBaJIeHTHOM CBA3U. MoOJNEKy/IspHbIE U aTOMHbIE KpHUCTalinyeckue pemerku. CBoiicTBa
BEIIIECTB C MOJICKYJISIPHBIMU U @TOMHBIMHU KPUCTAIUTMYECKUMH PEIIETKAMH.

Mera/uinyeckasi CBsi3b. MeTaIMyeckass KPUCTAJNIMUECKAsl PEIIeTKa M MEeTajuIMuecKass XMMUYEecKast
cBs13b. DHU3HUEeCKUe CBOICTBA METAJIOB.

ArperaTHble COCTOSIHUSI BelIeCTB U BOJOPOIHAsI CBSA3b. TBEpOE, )KUIKOE U Ta3000pa3HOE COCTOSHUS
BemiecTB. [lepexo BemecTBa U3 OTHOTO arperaTHOro0 COCTOSIHUS B apyroe. Bogopoanas cBsa3b. UncTeie
BellecTBa U cMmecu. [loHsTre o cMecu BemiecTB. ['oMoreHHble U rereporenHsie cMecu. CocTtaB cMmecei:
00BbEMHast 1 MacCOBast 10T KOMITIOHEHTOB CMECH, MacCOBasl IOJIsl TIPUMECEH.

MucnepcHblie cuctemsbl. [lonstue o qucnepcHoii cucteme. JlucnepcHas ¢a3a U TUCHEpCUOHHAs cpeja.
Knaccudukanms nucnepcHbix cucteM. [ToHATHE 0 KOJTTOWIHBIX CHCTEMaX.

Tema 2.3.
Bona.
PacrBopsbl.
DJIeKTPOJIMTUY
ecKasi
AUCCOMALIUS

Conep:xkanue yueOHOro MaTepuaJia

15

1

Bona. PacrBopsbl. PacTBopenne. Boga kak pactBoputenb. PactBopumocts BemiecTB. HackieHHble,
HEHACBIIICHHbIE, IEPECHIILIEHHBIE PACTBOPHL. 3aBUCUMOCTh PACTBOPUMOCTH I'a30B, )KUAKOCTEH 1 TBEPbIX
BELIECTB OT Pa3IMYHBIX (PAKTOPOB.

MaccoBass [105isi pacTBOPEHHOTO BEIIECTBA. JJIEKTPOJUTHYECKAS] JUCCOUMUALMSA. DJEKTPOIHUTHl U
HERJIEKTPOJIUTHL. DNEKTPOIIUTHYECKAs Juccouranus. MexaHu3Mbl 3J€KTPOIUTHYECKOM JUCCOLUAUY IS
BCIHICCTB C pa3JINYHBIMU THIIAMU XUMHUYECKOU CBSI3H. FI/I,[[paTI/IpOBaHHBIe U HCTUIPATUPOBAHHBIC NOHBIL.

11




CrerncHb BHCKTpOHHTquCKOﬁ Jucconualnuu. CuiibHBIE U C1a0BIE OJICKTPOJIUTHI. OCHOBHBIC MOJIOMKCHUS
TCOpHUU BHGKTpOHHTI/I‘ICCKOﬁ JUucconuanmu. KI/ICHOTBI, OCHOBAHUSA U COJIM KaK 3JICKTPOJIUTHI.

I'uaponns xak oOMeHHBIH mpouecc. HeoOpaTuMelid THAPOIU3 OPraHMYECKHMX M HEOPraHMYECKHX
COEIMHEHMI U €r0 3HaYEHUE B IPAKTUYECKOM AESATEIbHOCTH YEIOBEKA
OO6parumslii Tuaposn3 coieil. [IpakTrudeckoe mpumeHeHre ruaposn3a. CTyrneHYaThIi THIPOITH3.

HpaRanecmle 3aHATUSA

1. Peakuuu noHHOTO OOMEHa
2. 'upponu3 coseit (Bce TUIIBI TUAPOIIA3A PEAKIUS CPE/IbI)

Tema 2.4.
XuMuuecKue
peakuuu

Conep:xanue yueOHOr0 MaTepuaJia

L.

Kanaccudpukanuss xuMuyeckux peakumid. Peakiuum coeinHEHHs, pa3joKEHUs, 3aMelIeHus, 0OMeHa.
Karanmutnueckue peakuuu. OOpatumple M HeOOpaTHMble peakiuu. ['OMOTeHHbIE W TeTepOreHHBIE
peakuuu. DK30TEPMHUECKUE U SHIOTEPMHUYECKHE peakiuu. TermioBoil 3(p(eKT XMMHUUECKUX peaKLui.
TepMOXUMHUYECKUE YPABHEHUS.

Ckopoctbh XMMH4YecKHX peakumii. [[oHATHE 0 CKOPOCTH XUMUYECKUX PEaKIMid. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKHUX PEAKIM OT pa3NuYHbIX (PAKTOPOB: MPUPOBI PEATUPYIONIUX BEIIECTB, UX KOHIICHTPAIIHH,
TEeMIIepaTyphl, MOBEPXHOCTH COMNPUKOCHOBEHHS M HCIIOJIB30BAHMS KaTanu3aTtopoB. OOpaTuMOCTh
XUMHUYECKUX peakiuil. O0paTuMbie 1 HeoOpaTUMbIE PeaKIuu. XUMUYECKOe PABHOBECHE U CIIOCOOBI €T
CMEIICHUS.

OKHCINTEIBHO-BOCCTAHOBHUTE/IbHBIC peakuuu. CTeneHb okuciaeHus. OKMCIUTENb U BOCCTAHOBJICHHE.
BoccranoBurens u okuciaeHune. MeTon NEKTPOHHOro OajaHca MJIsi  COCTABIICHHS ypaBHEHHH
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

Tema 2.5.
Knaccenduxan
Ha
HEOpraHu4vecK
HX COeJTUHEHUH
M UX CBOIiCTBa

Conep:xanue y4eOHOro MmarepuaJia

17

1

Mertanabl. OCOOEHHOCTH CTpPOEHHUST aTOMOB M KpHCTaUioB. (DuU3NYECKHue CBOICTBA METAILJIOB.
Knaccudpukanus MeTaluioB 1O  pa3iiMYHBIM  HpH3HAaKaM. XHMHYECKHE CBOWCTBA METAJlJIOB.
DNEeKTPOXUMHYECKUN PpsJ HampsDKeHU MetauioB. Metamnorepmus. OOmme crnocoObl MONy4eHUs
MetauioB. [lorarne o meramnypruu. Ilupomeramnyprus, THAPOMETAILTYPrUs U dJIEKTPOMETAILTYPIrHsl.
CrniaBbl YepHbIE U IIBETHBIE.

HemeTtasibl. OCOOEHHOCTH CTpOEHHUS aTOMOB. HeMeTasuibl — mpocThie BelecTBa. 3aBUCUMOCTh CBOWCTB
TaJIOTECHOB OT HUX IIOJIOXKCHHA B HepnonnquKoﬁ cucreMe. OKHUCIUTENbLHBIE U BOCCTAHOBUTEILHBIE
CBOMCTBAa HEMETAJJIOB B 3aBUCUMOCTHU OT UX MOJIOXKEHHSI B PSAY JIEKTPOOTPHUIATEILHOCTH.
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2 Oxcuabl 1 ux cBoiicTBa. ConeobOpa3zyromume 1 HeconeoOpasyromnue okcuibl. OCHOBHBIC, aM(pOTEPHBIC U 1 3
KHCIIOTHBIE OKCUBI. 3aBUCUMOCTh XapaKTepa OKCHUJIA OT CTENIEHU OKUCIICHUS 00Pa3yIoIero ero MeTauia.
XUMUYECKUE CBOMCTBA OKCUIOB. [lomydeHne okcuoB.

3 Kuciorel n ux cBoiictBa. KHUCIOTHI Kak 3J€KTPOJIUTHI, X KJIACCH(PUKAIMS 1O Pa3TUIHBIM ITPU3HAKAM. 1 2
XUMHUYECKHUE CBOWCTBA KHUCIOT B CBETE TEOPHH JJICKTPOIMTHYECKON nuccommanuu. OcoOeHHOCTH
B3aMMO/ICHCTBUS KOHIIEHTPUPOBAHHOW CEPHON M a30THOW KUCIOT ¢ MeTaiaMu. OCHOBHBIE CIOCOOBI
MOJIy4EHUsI KUCIIOTHI.

4 OcHoBaHusi W uUX cBoiicTBa. OCHOBaHUS KaK AJICKTPOJUTHI, MX KIacCU(HKAIUS IO PA3IAYHBIM 1
Mpu3HaKaM. XHMHUYECKHE CBOMCTBA OCHOBAaHUW B CBETE TEOPUHU BJIEKTPOIUTUYECKON JAUCCOLMALINH.
Pa3noxxeHue HepacTBOPUMBIX B BOAIE OCHOBaHUN. OCHOBHBIE CTIOCOOBI MOJIYYE€HUS OCHOBAHUU.

5 Cosmn m ux cpoiicrBa. Conu Kak 31ekTponuthl. Conu cpelHue, KUCIble U OCHOBHbIE. XUMHUYECKU 2
CBOICTBA COJIel B CBETE TEOPHUH IIEKTPOIUTHYECKON quccouuanui. CrocoObl MOTyYeHHs CONEH.
I'mpponus coneil.

6 I'eneTnyeckas CBsI3b HEOPraHMYECKHUX BelECTB. 1
IIpakTnyeckune 3aHATHSA 9 3
1. XuMHu4eckue CBOMCTBa METALIOB.
2. CBoiicTBa COEIMHEHHI JKene3a.
3. l'eneTnyeckas CBA3b HEOPTaHUIECKUX BEIIECTB.

MakcumajibHas yueOHas Harpy3Ka 82
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3. YCJOBUS PEAJIM3ALIMMA PABOYEM IMPOIPAMMBI YYEBHOI'O
HPEAMETA

3.1. TpeboBaHusI K MUHUMAJIbHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecrieYeHN 0

Peanuzanms mporpaMmbl mpeanosiaracT Haiuuue y4eOHOro KaOwWHeTa W
nabopaTopur XMMHH.

O6opynoBanue y4yeOHOro KaOWMHETa W pabounx MeECT KaOWHeTa: MapThl
yu4eHUYECKUe, paboumii CTON W CTyN TperojaBaTelisi, JIEMOHCTPAI[MOHHBIN CTOII,
ayJIUTOpHAs JTOCKa, MKaQbl U1 XpaHEHUsT 000pyI0BaHUSI.

O6opynoBaHue 1a00paTOpru U pabOIUX MECT JTAOOPATOPUH:

— CTOJIbI YYEHUYECKHE,

— IEMOHCTPAIMOHHBIN CTOJI,

— CTyJ NPEeno/iaBaTes,

— mwKadbl Jj1s1 XpaHEeHUs1 000py10BaHus,

— ayIUTOPHAs JOCKA.
[Tepeuensb 1a60paTOpHOTO OOOPYAOBAHUS:

— BBITSDKHOU IIKad;

— Ha0Op XMUMHYECKOW TOCYAbl W TPUHAUICKHOCTEH IS JTAaOOPATOPHBIX H

MPaKTUYECKUX padoT;

— Ha0OpbI PEAKTUBOB OPTraHNYECKUX U HEOPTAaHUYECKUX BEIIECTB.

[TeyaTHbie mocoOUs: TEeMaTHUYECKUE TAOTUIIBI 10 XUMHUH (CTECH/IBI).

3.2. UudopmanmonHoe odecredeHue 00yueHus
Ilepeyenr  pexkomMeHayeMbIX  y4eOHbIX u3AaHuii, WHTepHeT-pecypcos,
JAOTOJHUTEJbHOM JIUTePaTyphbl

OCHOBHBIE UICTOYHHUKH:

1. 'a6puensn O.C. Xumus. 10 knacc. ba3zoBbiit ypoBens, yueouuk/ O.C.
I"abpuensn. — 6-¢ u3., crepeorunnoe.-M.: Ipoda, 2018.-191, [1] C.: u.-
Poccuiickuit yue6nuk). ISBN 978-5-358-19781-7, 45 mtyk

2. TI'abpuensn O.C. Xumus. 11 knacc. ba3zoBeiit ypoBens, yueouux/ O.C.

I"abpuensH. — 5-¢ u31., crepeorurnHoe.-M.: [Ipoda, 2018.-223, [1] C.: ui.-
Poccuiickuit yueOnuk). ISBN 978-5-358-19784-8, 45 mTyk
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
HPEAMETA

KoHTponb © oOlLleHKa pe3ylbTaTOB OCBOEHHS IPEAMETa OCYIIECTBISAETCS
MIPENO/IaBaTeNIEM B MPOILIECCE MTPOBEACHMS MPAKTUYECKHUX 3aHATUN U 1a00paTOPHBIX
paboT, TECTUPOBAHMS, a TAK)KE BBIMOJIHEHUS OOYYAIONIMMUCS WHAMBHIYaTIbHBIX
3a/IaHH, TPOEKTOB, UCCIEIOBAHUM.

Pe3yabTaTnl 00yuyeHust

Kpurepum onenku

DopMbI M METO/IbI

OLICHKH
B pe3yabTare uzydenusi yueOHOro Kontponb u ouenka | OcHOBHbIE METO/Ibl
npeaMera «XuMus»» 00y4arommics pe3yJIbTaTOB OCBOEHHUS | KOHTPOJIA 3HaHUiL:
HAYYUTCH: JUCIUIUIAHBI TEKYIIHH,
pacKpbIBaTh Ha MIPUMEPAX POjb XMMHUU B | OCYILIECTBIIAETCS NEpUOINIECKUN u
dbopMUPOBaHUN COBPEMEHHOW HAy4YHOMU | MpemnojaBaTeieM B | UTOTOBBIM KOHTPOJIb.
KapTUHBl MHpa U B IPaKTUYECKOM | mporecce mnpoBeaeHus | Texkymun KOHTPOJIb

JACATCIIbHOCTH YCJIOBCKA,
ACMOHCTPUPOBATH Ha nmpumMepax
B3aUMOCBA3b MCIKAY XUMHUEN U Apyrumu
CCTCCTBCHHBIMU HAYKaMU,

paCKpbIBaTb Ha MIpUMEpax IIO0JOXKCHHUA

Teopuu XUMHUYECKOIO CTPOECHUS
A.M. bytneposa;

MOHUMATh duznyeckuit CMBICT
[Tepnonuueckoro 3aKOHa
JA.N. MeHneneeBa M Ha €ro OCHOBE
OOBSICHATD 3aBUCUMOCTh CBOICTB
XUMHUYECKUX 3JIEMEHTOB u
0o0pa30BaHHBIX MMM  BEIIECTB  OT

SJICKTPOHHOI'O CTPOCHHA aTOMOB;

OOBSACHATH TMPUYUHBI  MHOTO0Opa3us
BEIIECTB Ha OCHOBE o0mux
nmpelcTaBieHuii 00 HX cocTaBe W
CTPOCHUH;

IIPUMEHATH IpaBWIa CUCTEMATHYECKOHN
MEXIYHAPOJAHOW HOMEHKJIATyphl —Kak
CpeZCTBa pa3IMYeHUs U UACHTU(DUKAIIH
BEILECTB 110 UX COCTaBY U CTPOEHUIO;

COCTaBIIAITh MOJIEKYJISIPHBIE "
CTPYKTYpHBIE (DOPMYIBI OpPraHUYECKUX
BEIIIECTB KaKk HOcHUTeleld MHpopMaluu o
CTPOCHHMM BEIIECTBA, €r0 CBOWCTBaX H

MPUHAMICKHOCTH K  ONPEAECICHHOMY
KJIACCY COCTMHEHU;
XapaKkTepu30BaTh OpraHuYeCKUe

BCIIECTBA II0 COCTaBYy, CTPOCHHIO U
CBOﬁCTBaM, YCTaHAaBJIMBATb MPUYUHHO-
CJICACTBCHHBIC CBA3HM MCXKAY IOaHHBIMHA
XAPaKTCPUCTHUKAMH BCUICCTBA,

TECTUPOBAHUS, a TAKKE
BBITTOJTHCHHMS
00y4aromuMuCs
VH/IUBUYTbHBIX
3aJaHNH, MIPOEKTOB,
HCCIICAOBAHUM.

Onenka  pe3ysibTaTOB
oOy4ueHus:

[Ipu BBICTaBIICHUU
TEeKyLIEH OLIEHKHU
YUUTBIBACTCS:
-pe3ynbTaTUBHOCTh
paboThI yJalerocs mpu
BBIIIOJIHEHUM 3aJaHui
Ha y4eOHBIX 3aHATHUSIX U
CaMOCTOSTEILHOM
paboTHI;

- opopMIIeHUE 3aTaHHI
CorJIacHO o0pasia.

[Ipn BBICTABJICHUH
HUTOrOBOU OLICHKHU
YUHTBIBAETCS:

- 00b€M U YpOBEHb
YCBOCHUA YUYalIUMUCH
TEOPETHIECKOTO
Marepuana;

- KayecTBO PELICHUS
3a/1ay.

poBOIUTCS B (hopMe:

- YCTHOTI'O OIIpOCa;
-UCBMEHHOTI'0 ONpOCa;
-IPOBEPKU  BBINIOJIHEHUS
INUCbMEHHBIX JJOMAIIHUX
3aJIaHMHI;

- TECTUPOBaHMS
TeMawm;
-IIOATOTOBKHU
COOOIIIEHHI;
-COCTaBJICHMSI KOHCIIEKTA
-HaInMcaHus peepaToB U
TBOPYECKUX paboT.

10

Texymas MPOBEpPKaA
MIPOBOAUTCS
CUCTEMAaTHUYECKU u3
ypoka B ypok. Ilo unciy
MIPOBEPSEMBIX u
XapakTepy BOIIPOCOB
MPOBEPKAa MOXKET OBITH
WHMBHUyalIbHOM,
bpoHTATBHON u
KOMOWHHUPOBAaHHOM.
[Tepuoanueckas
MpOBEpKa  MPOBOJUTCS

10 3aBCPUICHHUN TEMBI
(pa3nena).
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MIPUBOJIUTH MPUMEPBl  XUMHYECKHX
peaKkuii, PacKpbIBAIOIINX XapaKTEPHbIE
CBOMCTBA THUIWYHBIX NPEACTABUTEICH
KJIACCOB OPraHUYECKUX BEIIECTB C LEIbIO
UX UICHTHPUKAUU U OOBSCHEHHS
00J1acTH TPUMEHEHNS,

MIPOTHO3UPOBATH BO3MOKHOCTH
MPOTEKAHUS XHUMHUYECKUX peakiuid Ha
OCHOBC 3HAHMH O THIIAX XHUMHYECCKOU
CBSI3M B MOJICKYJIaX PEareHTOB U HX
PEaKIMOHHON CIIOCOOHOCTH;
HCIIOIL30BaTh  3HAHUSI O  COCTaBe,
CTPOCHHMM W XUMHUYECKHX CBOMCTBax
BEIIECTB JIJIs1 0€30IMaCHOT0 MPUMEHECHHS B
MPAKTUYECKOU JIESITETBbHOCTH;
MPUBOAUTL TPUMEPHI  MPAKTUYECKOTO
WCIIOJIb30BaHUS IPOTYKTOB TIepepaboTKH

HeTH u IIPUPOTHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI
(monuaTHUIICHA, CHUHTETUYECKOTO

Kay4yKa, alleTaTHOTO BOJIOKHA);
MPOBOAUTH OMBITHI MO PACIIO3HABAHUIO
OpPraHWYeCKUX  BEIICCTB:  TJIMIICPHHA,
YKCYCHOW  KHCIOTBI,  HEMpeIeNbHBIX
JKUPOB, TITIOKO3bI, KpaxMaia, OeJIKOB — B
COCTaBe  TMHINEBBIX  MPOAYKTOB U
KOCMETHYECKHUX CPEJICTB;

BIQJIeTh TpaBWJIAMU H  [pHEMaMHU
Oe3omacHOi pabOThl C¢ XUMHYECKUMU
BEIIECTBAMHU u 1ab60paTOPHBIM
00opynoBaHUEM;

YCTaHABIMBATh 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOH PEaKIUH ¢  CMEIICHUS
XUMHYECKOTO PAaBHOBECHS OT Pa3IHMUHbIX
(GakTOpoB ¢  IENBI0  OMpeaereHUs
ONTUMANBHBIX  YCJIOBHM  MPOTEKAHHS
XUMHUYECKHUX TIPOIECCOB;

MPUBOUTH MPUMEPHI TUAPOIIH3A COJIeH B
MMOBCEAHEBHOM KM3HH YSIOBEKA;
MPUBOJUTE TMPUMEPHl  OKUCITUTENBHO-
BOCCTaHOBHTEJIBHBIX peaxiuit B
MIPHUPO/Ie, TPOU3BOJICTBEHHBIX MTPOIECCaxX
1 )KH3HEIeATEIIbHOCTH OPTaHU3MOB;
NPUBOJAUTH  TPUMEPBl  XUMHUYECKUX
PeaKIIHiA, PaCKPBIBAFOIIINAX o0rme
XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
— METaJUIOB U HEMETAJIOB;

MPOBOAWTHL pacueThl HA HAXOXKIECHUE
MOJICKYJIIPHON (POPMYIIBI YTIEBOAOPOIA
MO0 TMPOAYKTaM CrOpaHHS W 1O €ro
OTHOCHUTEJIbHOM MJIOTHOCTH U MacCOBBIM

16



J0JIAIM  3JIEMCHTOB, BXOAAIIMX B €TI0
COCTaB;

BJAJCTh  NpaBWIaMH  0OE€30MacHOTO
oOpamieHusl C CIKUMH, TOPIOYUMH H
TOKCHUYHBIMH BCHICCTBAMU, CPCACTBAMU

OBITOBOM XHMMMHU;

OCYIIECTBJISATH ~ NOUCK  XUMHUYECKOU
uHpopMaluu o Ha3BaHUSM,
uIeHTU(UKATOpaM, CTPYKTYPHBIM
dbopMynaM BeIIeCTB;

KPUTHUYECKU OLIEHUBAaTh u
MHTEPIPETHPOBATH XUMHYECKYIO
uH(pOpMAIIHIO, CoJIepKallyoCs B
COOOILIEHUAX CpEeICTB MaccoBOH
uHpopmanuu, pecypcax HHTepHera,

HAy4YHO-IIOMYJISIPHBIX CTaThbAX C TOYKH
3pEHUS €CTECTBCHHO-HAY4YHOH
KOPPEKTHOCTH B  ILIEJIAX
OMMOOYHBIX CYXKACHUH U (hopMUpOBaHUS

COOCTBEHHOI MTO3ULIMH;

MNpCACTaBJIATDH IIYTHU PCHICHUA
r100aJbHBIX HpO6J’I6M, CTOAINMX IICPC
YCIIOBCUYCCTBOM: 3KOJIOTMYCCKUX,
OHCPICTHYCCKUX, CBIPbCBLIX, U POJIb
XUMHHU B pCHICHUHN 3THUX HpO6JI€M.

BBIABJICHHA

Dopma npomedncymouHol ammecmayuu 2 cemecmp —

oughghepenyuposanmwiii
3auem

®dopmMa KOHTPOJIS
pe3yabTATOB 00y4eHuUsl

Kputepumn oeHku pe3yJibTaToB
o0y4eHuUs1

ITpoBepounas pabora,
KOHTpOJIbHas paboTa

«OTIIMYHO» BBICTaBIsIeTCs oOOyuaromeMmycs, eciau paboTta
BBIMOJIHEHA  TOJHOCTBbIO, WJIM B  HeH  HUMewTcs
HECYIIECTBEHHbIE ~ OIIMOKM; Ha  KaueCTBEHHbIE U
TEOPETUYECKHE BONPOCHI J1aH IIOJHbBIN, HCYEPIBIBAIOIINAN
OTBET JINTEPATYPHBIM S3bIKOM C COOTIOEHHEM TEXHUYECKON
TEPMHUHOJIOTHH B OIIpEACIIEHHON JIOTUYECKON
MOCNIEZIOBATEILHOCTH, ~ NPUBOAUT  HOBBIE  IMPHUMEPHI,
yCTAaHABJIMBAaeT CBA3b MEXJIYy H3y4aeMbIM U  paHee
W3Y4YEHHBIM MaTepuaJioM IO KypCcy, yMeeT NpHUMEHUTh
3HaHUS B HOBOW CHTYalluu;

«XOpoII0» BBICTaBIAETCA oOydaromemycs, eciau pabora
BBINIOJIHEHA TIOJHOCTBIO WM He MeHee yeM Ha 80 % or
o0bemMa 3ajaHus, HO B HEW MMEIOTCS HEIOYeThl U
HECYIIECTBEHHbIE OHIMOKM; OTBET Ha KauyeCTBEHHbIE W
TEOpPETUYECKHE BOIIPOCHI yIIOBJIETBOPSIET
BBIILICTIEPEUNCIIEHHBIM ~ TPeOOBAaHUSAM, HO  COJCPXKHT
HETOYHOCTH B M3JI0KEHHH (PAKTOB, ONpPENEICHUM, TOHATHH,
OOBSICHEHUHM B3aMMOCBSI3€H, BBIBOJIAX W PEUICHUU 33jad;
y4alluicsl UCTIBITHIBACT TPYIHOCTH B IPUMEHEHUH 3HAHUH B
HOBOH CUTYyalluH, HE B JIOCTaTOYHOU MEPE HUCIIOIB3YET CBI3H
C paHee U3y4eHHBIM MaTepHUaIoM.
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«YIOBIIETBOPUTEIHHO)» BBICTABISIETCS 00YJArOMIEMYCsl, €CIIU
BEHITIOJTHEHA B OCHOBHOM BEPHO (00bEM BBIMIOJIHEHHOW YacTu
COCTaBIISIET HE MeHee 2/3 oT o01iero o6beMa), HO JIOYIICHBI
CYIIECTBEHHBIE HETOUYHOCTH; OOyJaromuiicsi 0OHapyXUBAeT
MOHMMaHHUE Yy4yeOHOro Marepuaja Mpu HEAOCTATOYHOU
IIOJIHOTE€ YCBOECHUS IIOHATUM M 3aKOHOMEPHOCTEW; yMeeT
MPUMEHATh TOJyYEHHbIE 3HAHUSI MPU PEHICHUH TPOCTHIX
3aJ1a4 C UCIIOJIb30BAHUEM TOTOBBIX (DOPMYII, HO 3aTPYAHSIETCS
MpU  PEHICHHWM  KAayeCTBEHHBIX 3aJad M CIIOXHBIX
KOJMYECTBEHHBIX 3a/a4, TpeOyromux mpeodpazoBaHus
hopmyi.

«HEYIOBIIETBOPUTEIIBHO» BBICTABISETCS  OOydJaromeMycs,
ecii pabora B OCHOBHOM HE BBINOJNHEHA (00BeM
BBITIOJTHCHHOM YacTH MeHee 2/3 oT o01iero oobeMa 3aJiaHus ),
00OyJaroIuicsl MOKa3bIBaCT HE3HAHHE OCHOBHBIX TOHSATHH,
HEIMOHMMAaHHE M3YYEHHBIX 3aKOHOMEPHOCTEH u
B3aMMOCBSI3€H, HE YyMeEeT pemiarh KOJWYCCTBCHHBIE U
KayeCTBEHHEIE 3a7a4H.

TectupoBanue

OrnenuBaercs TUPGEPESHIIMPOBAHHO B COOTBETCTBUU C KPUTCPHUSIMH
OIICHOK (CM. TabmuITy U3 11.5)

VYceTHBI onpoc

«OTJINYHO» BBICTABJISETCS O0y4aroUIeMycs, €CIM OH IMOJIHO
pacKpbuI coziepKaHue Marepuaia B o0Beme,
IIPENYCMOTPEHHOM  NPOrpaMMOM;  M3JI0XKWJI  MaTepuall
IPAMOTHBIM  A3BIKOM B  OINPEIEICHHOW  JIOTMYECKOU
IIOCJIEZI0BATEIBbHOCTH, TOYHO HCIOJIb3Yysl MAaTEMATUYECKYIO U
CHELUAIN3UPOBAHHYID TEPMHUHOJOTHIO U CHMBOJIUKY;
MIPABUIBHO BBINNOJHWI IpaduuecKkoe H300pakeHUe U HHBIE
yepTeXu M TrpaduKu, COMYTCTBYIOUIME OTBETY; IOKa3all
YMEHUE WUIIOCTPUPOBATH  TEOPETHUYECKHE  IIOJIOKEHUS
KOHKpPETHBIMU MPUMEPAMHU, IPUMEHSATh UX B HOBOW CUTYyallUH

pu BBITTOJTHEHUH HPaKTHYECKOT O 3aJ1aHus;
MPOJEMOHCTPUPOBAI ~ yCBOEHUE  paHee  M3YYEHHBIX
CONyTCTBYIOIMX  BONPOCOB,  CPOPMHPOBAHHOCTH U

YCTOMYHMBOCTh HCIIOJIB3YEMBIX IIPH OTBETE YMEHUH U
HaBBIKOB; OTBEYAJ CaMOCTOATENbHO 0€3  HaBOJAIIUX
BOIIPOCOB.

«XOpOIIO» BBICTABJISIETCS 00yYarOIEeMycsl, €CJIH OTBET UMEET
OJIMH U3 HEJOCTATKOB: B MU3JI0)KEHUH JOMYIIEHbI HEOObIINE
po0OeIbl, HE NCKA3UBIINE JIOTHYECKOT0 U NH()OPMALIMOHHOTO
COJIEpKaHUs OTBETa; HET OIPENCICHHON JIOTUYECKOU
MIOCIIEIOBATEIBHOCTH, HETOYHO HCIIOJIb3YETCS
MaTeMaTh4decKass U CIELHUAIU3UPOBAHHAS TEPMHUHOJIOTUS U
CUMBOJIMKA; JAOIYIIEHBI OJMH-IBA HEJIOUETA IIPH OCBEIICHUH
OCHOBHOI'O  COJEpXKaHUsA  OTBETa, MWCIPABICHHBIE IO
3aMEYaHUI0 IPenojaBaTess; JOMyIeHbl OlnOKa nin doiee
JBYX HEJIOUETOB IIPU OCBELIEHUH BTOPOCTEIICHHBIX BOIIPOCOB
WY B BBIKJIAJIKAX, JIETKO WCIIPABJICHHBIE 110 3aMEYaHUIO WIN
BOIIPOCY IIPETOAaBATEI.

«yJIOBJIETBOPUTEIBHO» BBICTABISETCA O0yUaroIeMycs, €CIH
HEIOJIHO WIHM HENOCJIEA0BATEIbHO PACKPBITO COACPIKAHUE
MaTepuaga, HO IOKa3aHO oOllee INOHMMaHHE BOIPOCa,
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MMENNCh 3aTPYJAHCHUS WU JONYIIEHH OIIMOKH B
OTIpPENICICHUN TOHATUH, WCIIONB30BaHUN TEPMUHOJIOTHH,
gepTexkax, OJIOK-CXeM U BBIKJIQJIKaX, WCIPABIICHHBIC IMOCIIC
HECKOJIbKUX  HABOJIIMX  BOIPOCOB  IPEIOJaBaTEIIs;
oOyJaromuiicss He CIpaBWIICS C MPUMEHCHHEM TEOPUU B
HOBOU CUTYAIM{ MPH BBITOJHECHUH MPAKTHYECKOTO 3a/IaHus,
HO BBITIOJTHWI 33JaHHsI 00513aTeTLHOTO YPOBHS CJI0KHOCTH TIO
JAHHOW TeMe; MpH 3HAHMUM TEOPETHYECKOr0 MaTepualia
BBISIBJICHA HEJIOCTATOYHAs C(HOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUH 1 HABBIKOB.

«HEYIOBJICTBOPUTEIILHO» BBICTABIISETCS OOydaromeMycs,
€CIIi HE paCKphITO OCHOBHOE COJCp)KaHHUE YYeOHOTo
Marepuana; OOHApYKEHO HE3HAHWE WU HENOHUMaHUe
oOyJaroruMmcst  OoJpIliel WM HauboJiee BaXHOM YacTu
y4e0HOro Marepuasa; JOMYIICHBl OIMMUOKUA B ONPEICIICHUN
MOHSATHUH, TPH HCIIOJIL30BAHUHA TEPMUHOJIOTHH, B YEPTEIkKaX,
OJIOK-CXeMax M WHBIX BBIKIJIAJKaX, KOTOPhIC HE MCIPABICHBI
MI0CJIe HECKOJIBKUX HABOJSIIUX BOIIPOCOB MPETIOIABATEIS.

JlabopaTopHoe 3aHATHE

«3a4TEHO)» BBICTABISAETCS OOydarolmeMycs, He UMEIOIIeMY
HEYJIOBJIETBOPUTEIBHBIX PE3yJbTaTOB IO BCEM BHJaM
TEKYIIEr0 KOHTPOJIA YCHEBAEMOCTH, MPEAYCMOTPEHHBIM
YTBEPXKACHHON pabouell mporpaMMoi AUCHUILINHGI, U (WUIH)
MOKa3aBlIeMy 3HAaHHWE OCHOBHOTO Y4eOHO-IPOrpaMMHOIO
MaTepuaia B OObEeMe, HEOOXOTUMOM il JajdbHEUIIEeTo
oOyueHus U IpodeCCUOHATBHON eI TeNbHOCTH;

«HE 3a4TEHO)» BBICTABIISETCS OOydarolEMyCs, MMEIOIIEMY
HEYJIOBIETBOPUTEIbHBIM  pe3ylbTaT IO OJAHOMY WU
HECKOJIbKUM BHJAM TEKYIIEro KOHTPOJIs YCIIEBAaEMOCTH,
MPEAYCMOTPEHHBIM pabodeil mpOorpaMMHON AUCIUTIIIMHBI, U
(unn) mokazaBiieMy MpoOensl B 3HAHUH OCHOBHOTO y4eOHO-
MIPOrpaMMHOT0 MaTepuaia.
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5. ®OHJIbI OLIEHOYHBIX CPEJICTB

2 cemecTp 00y4enusi. @opMa NpoMe:KyTOUYHOM aTTeCTALMHU —
«upPepeHuMpoBaHHBIN 3a4eT)

Borpocs! i1t moarotoBku K nuddepeHIIMpOBaHHOMY 3a4€Ty MO0 JUCIUTUIAHE
«XUMHUA METAJIJIOBY»

l. Opranuueckas xumus. Teopust cTpoeHHE OpraHudeckux Bemects A.M.
byrneposa

[IpupoaHbIE UCTOYHUKH YTIEBOAOPOAOB
AJIKaHBI

HenpenenbHble yrieBogOpOIbL.

ApeHbl

Crouptel. @eHomn

['eHeTnyeckas CBSI3b OPraHUYECKUX COEAUHEHUN
AJbaeruinl

. KapOGoHOBBIE KMCIIOTHI.

10 Crnosxnble 2¢upsl. JKups

11.YrneBonasl

12. A3oToconep:xampe OpraHuuecKue COeTMHEHMS.
13.OCHOBHBIE MOHATHS ¥ 3aKOHBI XUMHHU

14. TICXD u IICXD JI 1 MenneneeBa

15. Tunbl XUMHUUYECKUX CBS3EH, KPUCTATUIMYECKHUE PEIIETKU
16. Knaccudukarys XuMUYECKUX peaKIui

17.TO1

18.T'uaponu3 coneii. OBP

19. Knaccudukariys HEOpraHM4eCKUX BEIIECTB
20.MeTabl, OKCHIbI

21.Cnoco6s1 moaydenus: MmetamioB. Kopposus
22.Kucnotsl, ocHoBanus. Coiu

23.I'eHeTn4ecKasi CBsI3b HEOPraHUYECKUX BEILIECTB
24.PemeHue pacyETHBIX 3a]1a4.

S R RS

Ornenka MHAMBUAYATBHBIX OOpa30BATENbHBIX JOCTMIKEHUN IO Pe3ysibTaTaMm
MPOMEKYTOUHOM AaTTECTAllMU MPOU3BOJIUTCS B COOTBETCTBUU C YHUBEPCAIbHOM
IKAJIOU;

IMpouenr Ka4vecTBeHHAs1 OLleHKA HHAUBHUYAJIbHBIX
pe3yJIbTATUBHOCTH 00pa3oBaTeJbHbIX JOCTHKEHNH
(mMpaBWIBLHBIX OTBETOB) 0ay1 (oTMeTKA) BepOaIbLHBIH aHAJIOT
90 +~ 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YAOBJIETBOPUTEIBLHO
menee 70 2 HEYJOBJIETBOPUTEIHLHO
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Kputepuu ouenku:

90 + 100% (5 GannoB) mpUcBauBaeTCs 00y4aroUEMyCsi, €CJIM OH MOJHOCTBHIO
BBITIOJTHUJT 3aJJaHUE DK3aMEHAIMOHHOTO OWJIeTa: Iajl IPaBWIbHBIC OTBETHI Ha
BCE BOMPOCHI U PEIIII BCE 3a]1a4H;

80 + 89% (4 OGamna) mpucBamBaeTCcsl 00yJaromeMycs, €CJId OH TOJIHOCTBIO
BBITIOJHUII OJHO MPAKTUYECKOE 3a/laHHe SK3aMEHAIIMOHHOTOo Owiera u Jai
NPAaBWIBHBI OTBET HA TEOPETUYECKHA BOMPOC, ITUOO BBITIOJHUI JIBA
MPAKTHYECKHUX 3a/IaHUs, HO HE CMOT MPaBUJIHHO OTBETUTh HAa TEOPETHUECKUIN
BOTIPOC;

70 +~ 79 % (3 Oamna) mpucBauBaeTcs 0OydarOIIEMYCsl, €CIHM OH IMOJHOCTBIO
BBIMIOJIHWJI OJTHO TPAKTUYECKOE 3aJaHUE SK3aMEHAI[MOHHOrO Ouiera u
JOTYCTHJI CYIIIECTBEHHBIE OIMMOKH MPU OTBETE HA TEOPETUIECKUH BOTIPOC;
menee 70% (2 Oamna) mpucBauMBaeTCs OOydaromIeMycsi, €CId OH HE CMOT
BBITIOJTHUTH HA OJTHOTO MPAKTHYECKOTO 3aaHMS YK3aMEHAITMOHHOTO OHJIeTa.
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6. AJATITAIIUSI PABOYEH TMPOTPAMMBI IS JULl C
OTr'PAHMYEHHBIMU BO3MOKHOCTSIMU 310POBbSI (OB3)

AnanTupoBaHHas porpamMma pas3padaTbhIBaeTCsl MPU HAIUYUU 3asBJICHUS CO
CTOPOHBI OOy4aroerocs: (poAUTENEH, 3aKOHHBIX MPECTaBUTENECH) U METUIIMHCKUAX
MOKa3aHuM (PEKOMEHIAlUSIMU TICHUXO0JIOT0-MEIUKO-TIeIJaroTHYecKoi komuccun). s
WHBAJIMJOB aJalTHPOBAHHAsS OOpa3oBaTelbHAs TporpamMma pa3pabaThiBacTCs B
COOTBETCTBUM C MHAUBUIYATLHOM MPOTPaMMON peaOuInuTalluH.
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