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1. HACHOPT ITPOI'PAMMBbI YYEBHOI'O ITPEJJIMETA
XumMus

I.1. Oo6aacTb npuMeHeHHs NP OrPaMMBbI

[Iporpamma  y4eOHOM  JUCHUIUIMHBI ~ SIBJSIETCS  YacThl0  IPOTPaMMBbI
MOJICOTOBKH CHEIUaINCTOB cpennero 3BeHa (nmanee - [IIICC3) B cooTBeTcTBUU C
(denepanbHbIM  TFOCYAApPCTBEHHBIM  OOpa3oBaTENbHBIM  CTaHAAPTOM  CPEIHETO
npodeccuonanpbHOro oOpa3zoBaHus 1o crnenuainbHocTH 15.02.16 TexHomorus
MaIlMHOCTPOCHHSI.
1.2. MecTO0 aUCHUIUVIMHBI B CTPYKTYpe OCHOBHOW mnpodeccnoHaIbLHOMI
o0pa3oBaTe/IbHOM MPOrPaMMBbI:

JlucuuruiiHa  OTHOCHTCS K 0a30BbIM  JUCHUIUIMHAM U BXOIUT B
obureoOpa3oBarenbHbld Uk Texuuueckoro npoduis [MIICC3 no cnenuaibHOCTH
15.02.16 TexHonOrUss MalIMHOCTPOEHUS.

1.3. Hean u 3agauM AUCHMILVIMHBI — TPeOOBaHWS K pe3yJibTaTaM OCBOEHUS
AMCUMILUIAHBI:

OcBoenue COICPKaHUA qu6HOfI AU CITHUITIINHBI «XI/IMI/I}I», obecrieunBacT
JOCTHXKCHHC O6yllaIOHlI/IMHCH CICAYIOIIUX PC3YyJIbTAaTOB:

* IUYHOCHIHBIX:

— YyBCTBO TOPJOCTH W YBAXCHUS K HCTOPUHM M JIOCTMDKCHHSIM OTEUCCTBEHHOM
XUMUYECKON HAYKW; XUMHUYECKH TPaMOTHOE IOBeJAeHHE B MPOdheCcCHOHATLHOM
JESTENTbHOCTY M B OBITY MpU OOpalllEHUH C XUMUYECKUMHU BEIIECTBAMH,
MaTepualaMy U TPOIECCaMu;

— TOTOBHOCTh K TPOJO/DKCHHIO 00pa30BaHUS W TIOBBINICHHS KBaTU(pUKAIMK B
n30paHHON TPOheCCUOHATHFHON JEATENHPHOCTH M OOBEKTUBHOE OCO3HAHHUE POJIU
XUMHUYECKUX KOMIIETEHITUN B 3TOM;

— YMEHHE WCIOIbh30BaTh JOCTHKEHUS COBPEMEHHOW XHWMHYECKOW HAyKH W
XUMUYECKUX TEXHOJOTHH JUIsi TOBBIMIEHUS COOCTBEHHOTO HWHTEIUICKTYAIBHOTO
pa3BUTHS B BRIOPaHHOH NIPOGECCHOHATTLHON e TEbHOCTH;

* MemanpeomemHoix:

— WCTOJB30BaHWE pA3IUYHBIX BHJIOB IMO3HABATEIHHOW JIEATEIBHOCTH |
OCHOBHBIX  MHTEIUIEKTYaJIbHBIX oreparuii (TTOCTaHOBKHU 3ajauu,
(GopMynupoBaHUsT ~ TUIOTE3, aHalM3a M CHUHTE3a, CpaBHEHUs, O00O0OLIEHMS,
CUCTEMAaTHU3aLlMH, BBISIBJICHUS IPUYMHHO-CIIEICTBEHHBIX CBSI3€H, TOMCKA aHAJIOT OB,
dbopMynupoBaHusl BBIBOAOB) MJIsl PEIICHUS TMOCTABICHHON 3a/1aud, MPUMEHEHHE
OCHOBHBIX METOJIOB TMO3HaHUA (HAOMIOJIEHUS, HAYYHOTO JKCIEPUMEHTA) JUIs
U3YUCHHUsl PA3TUYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB U MPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOAMMOCTh CTAJIKUBATHCS B MPO(ECCHOHANILHOM cdepe;



— WCHOJB30BAaHWE PA3JIMYHBIX WMCTOYHUKOB [JISI TOMYYCHHUS XUMHYECKOMN
uH(pOpMaIKM, YMEHHUE OILEHUTb €€ JIOCTOBEPHOCTh JUIsl JOCTHIKCHHS XOPOIINX
pe3yapTaToB B npodeccuoHanbHoi cdepe;

* NPEOMEMmHbIX:

— c(OpPMUPOBAHHOCTh MPEJCTABICHUM O MECTE€ XUMHU B COBPEMEHHOMU
HAyYHOM KapTMHE MHpa; T[OHUMAaHWE pOJIM XUMHUU B  (POpMUpOBaHUU
Kpyrozopa ¥ (YHKIMOHAIBbHOM TpaMOTHOCTH 4YeJIOBeKa JUIsl  pEIlICHUs
MPAKTUYECKUX 3a/1a4;

— BIIQJICHUE OCHOBOIOJIATAIOIIUMU XHUMUYECKUMU TOHSATUAMH, TEOPHUSIMH,
3aKOHAMHM W 3aKOHOMEPHOCTSIMU;  YBEPEHHOE  TOJb30BAHME  XUMHUYECKOM
TEPMHUHOJIOTMEH U CUMBOJIMKOW;

— BJAJCHHE OCHOBHBIMM METOJAMHM HAYYHOI'O IMO3HAHUS, HCIONb3YEMBIMU B
XUMUU: HAONIOJICHUEM, OINHCAHUEM, HW3MEpPEHUEM, SKCIEPUMEHTOM; YyMEHHE
o0pabaThiBaTh, OOBSCHATH PE3YyIbTAThl MPOBEACHHBIX OMNBITOB U  JeNaTh
BBIBOZIbI; TOTOBHOCTBH U CLIOCOOHOCTH MPUMEHSTH METO/IbI TO3HAHUS MPU PEUICHUH
IPaKTUYECKUX 3a]1aY;

— chOpMUPOBAHHOCTh  YMEHHsSI  JaBaTb  KOJMYECTBEHHBIE  OIEHKU U
MIPOU3BOIUTH PACUETHI IO XUMHUUYECKUM (HOPMYJIaM U YPaBHEHUSM;

— BJIQJICHUE TIPABWJIAMHU TEXHUKHU O€30MaCHOCTHU MPU UCHOIb30BAHUN XUMUYECKHUX
BEIIECTB;

— c(OpMUPOBAHHOCTh COOCTBEHHOM MO3UIMU MO OTHOIICHHUIO K XUMHUYECKOU
uHpOpMaINH, TTOIYy4aeMOM U3 pa3HbIX UCTOYHUKOB.

1.4. PexomMeHayeMoe KOJHUYECTBO YACOB Ha OCBOCHHE TMPOrpaMMbl
AUCHUNIHHBI:

MaKCHUMaJIbHOW yueOHOM Harpy3ku oOyyaroierocs 72 yaca, B TOM YHUCIIE:
o0si3aTenbHast ayIUTOPHAsl Harpy3ka § 4acoB
caMOCTOsITeIbHAs BHEAYAUTOpHAs padoTa 64 yaca.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA

2.1. O0bem yueOHOro npeaMera M BUAbI y4eOHO# padoThl

Bua yyeOHoM padoThI

Oo6vem uacoe

MaxkcumaJsibHas yueOHasi HAarpys3ka (Bcero) 72
Oobs13aTenbHast ayAUTOpPHaA yueOHas 8
Harpyska (Bcero)

CamocrosiTeibHAsE BHeayAuTOpHasi padora 64
(Bcero)

Dopmbl npoMeINCYmMOYHOU ammecmayuu Hughgpepenyu-

pOBdHHblﬁ 3a4eni




2.2. TemaTuyeckuii IJIaH U COAepP:KaHMe YUeOHOT 0 IpeaMeTa

Ypoesens
HaunmeHnoBanue Coaep:xxanue yueOHOIro MaTepuaja, 1abopaTopHble U MPAKTH4YeCKHe PadoThl, CAMOCTOATE/IbHAS Oo6bem
pa3/iesioB U TeM padoTa odyuyawumxcs, KypcoBasi padoT (IPOEKT) (eciu npedycmompensi) 4acos ocezenu
1 2 3 4
Paznen 1. Opranunyeckasi Xu Musi 20
Tema 1.1. Cojep:kaHue y4eOHOT0 MaTepuaJjia 1
OcHoBHbIC MOHATHS | 1 IIpeamer opranmdeckod xumuu. IIpupoaHbIE, HCKYCCTBEHHBIE W CHHTETUYECKHE OPraHUYECKUE 1 1
OpPraHu4ecKou BemlectBa. CpaBHEHHME OpraHMYECKUX BEIECTB C HEOPraHUYeCKUMU. Teopusi CTpOEHUsI OPraHUYECKUX
XMMMH U Teopus coequHeHuit A.M. bytnepoBa. OCHOBHbIE MOJIOKEHUSI TEOPUU XUMHUYECKOTO cTpoeHus. M3omepus u
CTpOeHMA u3oMepbl. XuMudeckue (GopMynbl MU MOIEIM MOJIEKYJ B OpraHuuyeckod xumuu. Kiaccuduxamms
OpPraHuYecKHX OpraHnyeckux BemiecTB. Kiaccudukanus BEIIeCTB MO CTPOSHHIO YIVIEPOJAHOIO CKeJeTa M HaJIUYIHIO
coeAMHeHH ¢yHkunoHanbHbIX rpynn. 'omonoru u romonorus. Hauana nomenknarypel IUPAC. Knaccudukanus
peakiuii B opraHM4eckod XuMmuu. Peaknuu mnpucoequHeHusl (TWIPUPOBAHUS, TajloOr€HUPOBAHMS,
TUIPOTaJIOT€HUPOBAHUS, TUApaTallHn). Peakuun OTILETIIICHUS (eruapupoBaHus,
JETUpOrajoreHUpoBaHus, Jeruaparannn). Peakiuu 3amemenus. Peakiuu nzomepusanuu.
IIpakTHYeckoe 3aHATHE 1 1
[IpoBepka 3HaHMi oOydaromuxcs o teme 1.1. 3HaHHE OCHOBHBIX NOJIOKEHUN Teopuu bytiepoBa, ymeHue 1
IIOCTPOEHUSI YIJIEPOJHBIX CKEJIETOB Ha INMPUMEpPE MPOCTHIX YIJIEBOJOPOJOB M HUX INPOU3BOJHBIX. YMEHHUE
OIpeNeATh TUIIBI THOPUAN3AIIMHY aTOMOB YIJIepo/ia, HaJu4uue M- U CUTMa- CBSA3€H B CTPYKTYpHOH (opmyne
OpPraHNYECKOro BEIIECTBA.
Tema 1.2. Copep:kanue y4eOHOIro MaTepuaJjia 3
Yraesoaopoasl U ux | 1 AnkaHbl. AJIKaHbl: TOMOJIOTMYECKUIN Psill, ©30MEPHS U HOMEHKIIATypa aJIKaHOB. XUMHYECKHE CBOMCTBA 1 1
NPHUPOIHbIE aJKaHOB (Me€TaHa, 3TaHa): TOPEHUE, 3aMellleHue, pa3jIoKeHue, Aeruapuposanue. [Ipumenenne ajikaHoB
HCTOYHUKHU Ha ocHoBe cBoiicTB. IIpomecchl NPOMBIIUIEHHON MepepaboTku HEePTH: KPEKUHT, pU(OPMHUHT.
OxraHoBO€ 4YHCIO OEH3MHOB M LI€TAHOBOE YHUCIO JAM3ENbHOro TorumBa. Kokcoxumuueckoe
MPOU3BOJICTBO U €r0 NPOIYKLIHUS.
Penienne skciepUMeHTaIbHbBIX 3a/1a4
2 AnKeHbl. OJTUIIEH, €ro NoJIydeHHe (IEerHAPUpPOBAHUEM HTaHa, ACMOJUMEpPH3aLUeH TMOIMITHIICHA). 1 1




['oMonorunyeckuii psa, U30MEpPHsl, HOMEHKJIATypa AJIKEHOB. XMMHYECKHE CBOMCTBA ITHJICHA: TOPEHHUE,
KayecTBeHHbIE peakiuu (oOeciBeunBaHWe OpPOMHOW BOIBI W pacTBOpa IEpMaHTaHaTa Kajus),
rujpaTtauus, nonumepusanus. [IpuMmenenune 3TnieHa Ha OCHOBE CBOMCTB. JlueHbl U kayuyku. [lonsTue
0 AMEHAaX KakK YrJeBOJOPOAAaX C JBYMs JBOHMHBIMU CBsA3sIMH. CONpsDKEHHBIE TUEHBl. XUMHUYECKHE
cBoiicTBa Oyraauena-1,3 u n3onpena: odecrBedrMBaHre OPOMHOI BOJBI M TOJIMMEPU3ALNS B KayudyKH.
HatypanbHblil M cuHTeTMYeckHe Kaydyku. PesumHa. AnkuHbl. AnernsieH. XUMHUYECKHE CBOMCTBA
aneTuieHa: TopeHue, oOeclBeYMBaHUE OpOMHON BOABI, NPUCOEAMHEHUE XJIOPOBOAOPOAA H
ruaparanus. [Ipumenenue aneruiena Ha OCHOBE CBOMCTB. MeKKiaccoBasi H30MEpHst C AJIKaAMCHAMM.

Apenbl. ben3on. Xumuueckue cBoiicTBa O€H30/1a: FOpEHHUE, peakluy 3aMelleHHsl (TraJoreHupoBaHue,
HuTpoBaHue). [IpuMenenne 0eH301a Ha OCHOBE CBOWCTB.

HpaKanecmle 3AHATHUHA

1

HpeHeHBHLIC YIrJIeBOAOPOILI. Ankanpel. XUMHYECKHE U (1)I/ISI/I‘I€CKI/IG CBOﬁCTBa, IMOJIyUCHHC.

2

HenpenenbHble yriieBopopoasl, XUMUYECKUE U (PU3NUECKHE CBOMCTBA, TOTYyYEHHE.

ApoMaTHuecKre yriieBOAOPOIbl Ha IMpUMeEpe OEH30J1a U €ro MPOCTEHINX TOMOJIOTOB. XUMUYECKUE U
(usnyeckue cBoMCTBa, MOTydeHHeE.

Tema 1.3.
Kucsopoacoaepxain
He OpraHnvyecKue
coe/INHEeHUs

Copep:kaHue y4eOHOT0 MaTepUuaia CaMOCTOSITEIbHOW padoThl

1.

Cruprel. [TonyueHnune sTaHoma OpOKEHUEM TIIFOKO3bI M THApPATAIMEH dTHIICHA. [ MIpOKCHIIbHAS TPYyIIa
KaKk (yHKOuoHaNbHas. [loHSATHE O TpeAeNbHBIX OJHOATOMHBIX CHUPTaX. XWMHUYECKHE CBOHCTBA
ATaHOJIA: B3aWMOJICHCTBHE C HATpHEM, OOpa30BaHHME MPOCTHIX M CIOXKHBIX 3(DHUPOB, OKUCICHUE B
anpaerus. llpumeHeHme »STaHONa HA OCHOBE CBOMCTB. AJIKOrOJIU3M, €ro TIOCHEACTBUS U
npenynpexaeHue. [muepus Kak npeacTaBuTe b MHOTOATOMHBIX cUpTOB. KauecTBeHHas peakuus Ha
MHOI0aToOMHbI€ crUpThl. [IpumeHenne riauuepuHa. PeHon. duznueckue W XUMUYECKHE CBOMCTBA
(denona. BzauMHoe BiIMsSHUE aTOMOB B MOJIeKyJje (peHOa: B3aMMOIeHCTBHE C TUAPOKCUIOM HATPUS U
a30THOM Kucnotoil. [IpuMeHenue ¢eHosa Ha OCHOBE €ro CBOHCTBA

Anbneruasl. [Tonstue 06 anpaeruaax. AnpaeruaHas rpynmna kak ¢yHKIHoHanbHas. QopManbaerua u
€ro CBOMCTBA: OKHCIIEHUE B COOTBETCTBYIOIYIO KHCIIOTY, BOCCTAHOBJIIEHHE B COOTBETCTBYIOIINMN CITAPT.
[Tonyuenue anpaeruioB OKMCICHUEM COOTBETCTBYIOIIMX cnupToB. [Ipumenenue ¢opmanbaeruia Ha
ocHOBe ero cBoiicTB. KapOonoBbie kuciotel. [loHsitue o kapOoHOBbIX KucinoTax. KapOokcuibHas
rpynmna Kak (QyHKIHOHAJbHas. [ OMOJIOTMYECKUH psA HpeaesbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCaoT. [lonyyenne kapOOHOBBIX KHUCIOT OKHCIEHHEM aJIbJEeru0B. XMMHUUYECKHE CBOMCTBA YKCYCHOM
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KHUCTIOTBI: OOIIME CBOWCTBA C MHUHEPAJIbHBIMH KHCJIOTAaMU M peakuuu 3tepuduxanuu. [Ipumenenue
YKCYCHOW KHMCJIOTBI Ha OCHOBE CBOWCTB. BbICIIME KUPHBIE KUCJIOTHl Ha IIPUMEPE MAIBMUTHUHOBOU U
CTE€apUHOBOM.

JloMalIHsAs KOHTPOJIbHAsA padoTa 2 2
1. Xumunueckue u (pu3nYecKue CBOICTBA CIUPTOB (OKUCIEHHUE CIIUPTA B ajbAErU, IOJIyd€HUE T epaTa
MEH, TUTPOCKOMUYHOCTb);
2. Xumuueckue M (U3NYECKUE CBOMCTBA albAerujoB (peakuus cepeOpsHOro 3epkajia, OKHCIIEHHUE
aJNbJErUI0B B KUCJIOTY € MOMOIIbI0 ruapokcuaa meau (11)); 2
3. CBolicTBa yKCYCHOW KHUCIIOTHI (B3aUMOEHCTBUE C METAJIIAMH, C OCHOBAaHUSIMH, C COJIIMHM, OTHOLLIEHUE
K MHJIUKATOpam);
Tema 1.4 Conepxanue yueOHOro MaTepuaa caMOCTOATEIbHON PadoThl 4
Asorcoaep:xkamue | Ioaumepsl. benku u monmrcaxapuipl Kak OHOMOIUMEDPHI. 4 3
OpraHM4ecKue ITnacTmaccel. [lonydyenue noaMmepoB peakuuen moJMMepr3aluy U NOJIMKOHICHCalluK. TepMonacTHYHbIe
coe/INHEeHHUsI. U TepMOpEAKTUBHBIE T1acTMacchl. [IpeacraBurenu niacrmace.
IHonumepbl Bouokna, ux knaccuukaiys. [lomyuenne BosokoH. OTAeabHbIE PEICTABU TSN XMMUYECKHX BOJIOKOH.
Pa3nea 2. OO0uast ¥ HeOpraHM4YecKasi XM MHs 24
Tema 2.1. OcnoBuble | Coaep:kaHue y4eOHOIro MaTepuajia 2
MOHATHA U 3aKOHBbI | | | OcHOBHBIe MOHATHS XuMuHM. BemectBo. AtoM. Monekyna. XUMHUUECKUM SJIE€MEHT. AJTOTPOIHS. 1 1
XHMHH [IpocTeie u cioxkHbIE BemiecTBa. KaueCTBEHHBIM M KOJMYECTBEHHBI COCTAaB BEIIECTB. XUMUYECKHUE
3HakH U popMybl. OTHOCUTENBHBIE AaTOMHAs U MOJIEKYJIsipHas Maccbl. KosnuecTBo BemecTsa.
OcHoOBHbBIE 3aKOHBI XMMHMH. 3aKOH COXPAaHEHUs MacChl BEIIECTB. 3aKOH IMOCTOSIHCTBA COCTAaBA BEILECTB
MOJIEKYJIIPHOM CTPYKTYpbI. 3aKOH ABOraJpo U CJIEACTBUS UX HETO.
PacuerHble 3agauM Ha HAaXOXKJAEHUE OTHOCUTEIbHOM MOJEKYISIPHOW MAacChl, ONpEAENIEHHEe MacCOBOM
JIOJIM XUMHYECKHUX 3JIEMEHTOB B CIIOKHOM BEUIECTBE.
Ilepuonuyeckuii 3akon .M. MenpaeneeBa. Otkpeitue .M. Menneneesbim llepuoauyeckoro 3akoHa. 1 1

[Tepuonnueckuii 3akoH B popmynuposke [[.J1. Menzaeneesa.

[lepnomuueckas TabmuIa XUMUYECKHX JJIEMEHTOB — Tpaduueckoe OTOOpakeHHuEe MePHOIUYECKOrO
3akoHa. CTpyKTypa IMEpUOAMYECKOM TaOJUIBI: Mepuoabl (Majblie W OOJbIIMe), rpynmbl (IJIaBHAS H
moboyHas).

Crtpoenue atoma u nepuoanyeckuii 3axkon J[.M. MenpgeseeBa. ATom — cioxkHas yactuua. SAnpo
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(MIpOTOHBI U HEUTPOHBI) U BJIEKTPOHHAs 00osouka. M3oronsl. CTpoeHue 3JIEKTPOHHBIX 000JI04eK aTOMOB
AIIEMEHTOB MaJIBIX NepuoaoB. OCOOEHHOCTH CTPOSHMS SJEKTPOHHBIX O0OJOYEK aTOMOB 3JIEMEHTOB
OonpImMX MepuoJoB (MEepexXOoAHbIX dneMeHTOB). [loHsTHe 00 opbOurtansx. s-, p- u d-Opbutanm.
DNeKTpoHHBIE KOH(QUTypallid AaTOMOB XHMHYECKHX »dieMeHTOB. CoBpeMeHHas (OpMyIHMpOBKa
MEePUOINYECKOr0 3aKOHA. 3HaUEHUE MEPUOAMYECKOTO 3aKOHA U MEPHOJUYECKON CHCTEMbl XUMUYECKUX
sanemenToB JI.V1. MenzaeneeBa asis pa3BUTHS HAYKHU U IOHUMAHUSI XUMUYECKOW KapTHHBI MUPA.

Tema 2.2.
CTtpoenue BelecTBa

Conepmalme y‘l66HOF0 MaTtepuaJia CaMOCTOSITEJILHOM paﬁoTLI

=)

1

HNonnas xumnueckasi cBsi3b. KaTnonsl, ux o0pazoBaHue U3 aTOMOB B pe3yJIbTaTe MPOLECCa OKUCICHMUSL.
AHNOHBI, X 00pa30BaHME U3 ATOMOB B pe3yJbTaTe MpoLecca BOCCTaHOBJIEHU. MIOHHas CBA3b, KaK CBA3b
MEX]y KAaTHOHaMU U aHHOHAMH 3a CUET NIEKTPOCTATUUECKOro NpuTshkeHus. Kinaccudukaius noHoB: 1o
COCTaBY, 3HAKY 3apsjia, HAIMUUIO I'MAPaTHON 0000uKu. MIoHHbIE KpucTaunyeckue pemerku. CBoiicTBa
BELIECTB C MOHHBIM THUIIOM KPUCTAJUINYECKOU PEIIETKH.

KoBanenTHasi xumuueckasi cBsi3b. MexaHu3M 00Opa30BaHHS KOBAJCHTHOW CBsi3W (OOMCHHBIA U
JIOHOPHO-aKLIETITOPHBIN). DJIeKTpoOoTpUIaTeIbHOCTh. KoBaJieHTHbIE MOJSApHAs U HEHOJISIpHAsl CBSI3H.
KpaTtHOCTh KOBaJIEeHTHOW CBSI3M. MOJEKYJSIpHBIE M aTOMHBIE KpUCTaJuIM4eckue pemerkd. CBoiicTBa
BEIIECTB C MOJIEKYJIIPHBIMU M AaTOMHBIMHU KPH CTaJUTMYECKMMH PEIIETKAMM.

Mera/inyeckas cBsA3b. MeTaumMuecKas KPUCTAIUIMYECKAsl PEIIeTKa M MeTaJllIM4ecKash XUMHYecKast
cBsA3b. DU3NYECKUE CBOMCTBA METAJLIOB.

ArperaTrHsplie COCTOSIHUS BelIeCTB M BOJOPOAHAS CBA3b. TBepoe, )KUAKOE U ra3000pa3HOE COCTOSHUS
BewecTB. [lepexon BeniecTBa U3 OJHOTO arperaTHOro COCTOsIHUA B pyroe. BogopoaHnas cBszb. Yuctele
BemiecTBa U cMecu. [lonsatue o cmecu BemiecTB. ['oMorenHsle u rereporeHHbie cMecu. CocTaB cMecei:
o0beMHas 1 MaccoBast J10JIM KOMIOHEHTOB CMECH, MaccoBas A0JIsI TpUMecei.

JMucnepcHbie cucteMsl. [lonsaTue o aucnepcHoit cucreme. JucnepcHas (asza u qucCriepcMOHHas cpena.
Knaccudukanus nucnepcHbix cucreM. [IoHATHE O KOIJIOUIHBIX CHCTEMAX.

Tema 2.3.
Boaa. PacTBopsbl.
DJIEeKTPOJIUTHYECKA
sl IUCCOMAIIUSE

Cojep:kaHue y4eO0HOT0 MaTEpPUAJIa CAMOCTOSITEIbHOH PadoThl

10

1

Bona. PacrBopbl. PacTtBopenue. Boga kak pactBoputens. PactBopumocts BemiectB. HachimeHHble,
HCHACBIICHHBIC, ICPCChIIICHHBIC PAaCTBOPHI. 3aBUCUMOCTD pPacTBOPUMOCTU TIa30B, )KHI[KOCTGﬁ n
TBEPJIBIX BEUIECTB OT Pa3UYHBIX (PaKTOPOB.

MaccoBasi 10Jis1 pacTBOPEHHOTO BeENIECTBA. JIEKTPOJMTHYECKAs JUCCONMANUs. DJIEKTPOJUTHI U
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HEDJICKTPOIUTHL. DJICKTPOJIUTHYECKAs JUCCONUAIUs. MexXaHU3Mbl SJEKTPOJUTUYECKON U CCOIUAIIUN
JUISl BEIIECTB C Pa3IMYHBIMU TUIIAMH XUMHUYECKOM CBSI3U. ['MapaTHpoBaHHBIE U HETHUIPATHPOBAHHBIC
noHbl. CTEMeHb JNEKTPOIUTHYECKOW nucconuranuu. CuiibHble W clladble 31eKTpouThl. OCHOBHBIC
MOJIOKEHUSI TEOPUU HICKTPOIUTHUECKOMN aucconnanuu. Kuciorel, OCHOBaHUS U COJIM KaK 3JIEKTPOJIHTHIL.

I'uaponu3 kak oOMeHHBIH mporecc. HeoOpaTUMBIA THUAPOIU3 OPraHMYECKMX M HEOPraHMYECKHX
COEIMHEHUMN U €T0 3Ha4Y€HUE B IPAKTUYECKON EATEIbHOCTH YEI0BEKA
OO6paTtumblil Tuaponu3 conel. ITpakTuueckoe npuMenenue ruaposinsa. CTyneHuaThlid I'HIpoJIn3.

IIpakTu4eckne 3aHATHS

1. Peakuuu noHHOro ooOMeHa
2. 'uaponus coneit (Bce TUIBI TUAPOIN3a PEaKIus Cpe/Ibl)

Tema 2.4.
XuMHnueckue
peakumnu

Conepmaﬂue yqeﬁﬂoro MartepuaJia CaMOCTOSITEJILHOM paﬁoTbl

=)

1.

Kaaccupukanuss xuMuyecKux peakuuid. Peakuuu coenuHeHUs, Pa3JIOKEHUs, 3aMEIIeHHs, 0OMEeHa.
Karanutuueckue peaxnuu. OOpaTumble M HeoOpaTuMble peakuud. ['OMOreHHble M TeTepOreHHbIE
peakuuu. DK30TepMUUECKUE U HHAOTEPMUYECKUE peakuuu. TernoBoil 3PppexT XUMUUECKHX PEeaKIMi.
TepMmoxumudeckue ypaBHEHHUS.

CxopocTh XUMH4YECKHUX peakuuii. [IoHATHE 0 CKOPOCTH XMMHUYECKUX PEAKIMil. 3aBUCMOCTb CKOPOCTH
XHUMHUYECKUX PEaKIMi OT Pa3IMUHbIX (PaKTOPOB: MPUPOABI PEarnpyIONIMX BEIIECTB, UX KOHIICHTPAINH,
TEMIIEpaTypbl, MOBEPXHOCTH CONPHUKOCHOBEHMS U HCIOJB30BaHUA KaTaiau3aTopoB. OOpaTuMoCTb
XUMHUYECKUX peakiuii. O6paTumble 1 HEOOpaTUMBbIE peaKkIi. XUMHUECKOe paBHOBECHE M CIIOCOOBI €ro
CMEILEHUS.

OKHuCANTENbHO-BOCCTAHOBHUTEJIbHBIE peakiun. CreneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBJICHHE.
BoccraHoBuTens M okuciaeHue. MeTon 3JIEKTPOHHOro OanaHca Ui  COCTaBJIEHHUS YpaBHEHHM
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIU.

Tema 2.5.
Kanaccudpukanus
HEOPraHu4YeCKUux
COeTUHEHHUH U UX

CBOMCTBA

Cojep:kaHue y4e0HOI0 MATEPHAJIA CAMOCTOSITEIbHON PadoThI

10

1

Metamiabl. OcoOEHHOCTH CTpPOGHHs AaTOMOB M KpucTayuioB. dusnyeckue CBOICTBA MeETaJIOB.
Knaccudukanus MeTaquioB 10  pa3MYHBIM — IpU3HAKaM. XHMHYECKHE CBOMCTBA METaJUIOB.
DNEeKTPOXUMHUYECKUH psAA HampspkeHud MeTauioB. Metamiorepmua.O0mme crnoco0bl  MOJTydeHHs
metayioB. [lonstue o metammypruu. [Tupomerannyprus, rUAPOMETALTyprusi U 3JIEKTPOMETAJLTYpIHysl.
CriaBbl UepHBIE U I[BETHBIE.

Hemetasbl. OcobenHoctu crpoeHust atroMmoB. HemeTansl — mpocThie BenecTBa. 3aBUCUMOCTh CBOICTB
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raJor¢HoB OT HX IIOJIOKCHHUS B Hepno;mquKoﬁ cuctemMe. OKHCIUTEIbHEIE U BOCCTAaHOBHUTCILHBIC
CBOICTBA HEMETAJIOB B 3aBUCUMOCTH OT MX MOJOXKEHHUS B pAAY SJICKTPOOTPUIATCIIBHOCTH.

Oxcuabl u ux cBoiicrBa. Coneobpasyromye 1 Heconeoopasyrompe okcuabl. OcHOBHBIE, aMpOTEpHBIC U
KHCIOTHBIC OKCHJIBI. 3aBHCHMOCTh XapaKTepa OKCHJA OT CTENEHH OKHUCIECHHUS OO0pa3yIomero ero
MeTaJijla. XUMUYeCcKHe cBOoiicTBa okcu10B. [lonydeHne okcuaoB.

Kucsaotbl U ux cBoiictBa. KucClIoThl Kak 3J€KTPOJUTHI, UX KJIaCCU(PUKAIUS 110 pa3IMyHbIM MpHU3HAKAM.
XUMHYECKHE CBOWCTBA KHUCJIOT B CBETE TEOPUHM 3JIEKTPOJUTHYECKOH nuccoruanuu. OcoOeHHOCTH
B3aMMOJEHCTBUS KOHLIEHTPUPOBAHHON CEpHOW M a30THOW KHCJIOT ¢ MeTaiamMu. OCHOBHBIE CIOCOOBI
MIOJIY4ECHHUSI KACIIOTBI.

OcHoBaHusi M uX cBoiictBa. OCHOBaHHUS KaK OJJEKTPOJIUTHI, UX KiIacCHU(PUKAIMS MO Pa3NUYHBIM
Ipu3HakaM. XHUMHUYECKUE CBOWCTBA OCHOBAHUN B CBETE€ TEOPUM HIIEKTPOJIUTHUECKOW U CCOLUALUU.
Paznoxxenne HepacTBOPUMBIX B BoJie OCHOBaHUN. OCHOBHBIE CIIOCOOBI MOJIYYEHHUSI OCHOBAHUIA.

JAnddepeHIupoBaHHBIN 3a4eT

Bcero:

72
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3. YCJOBUSA PEAJIM3AIIMU PABOYEN IMPOI'PAMMBI YYEBHOI'O
IHPEAMETA

3.1. TpedoBanus K MUHUMAJIBHOMY  MaTepPHAJIbHO-TEXHUYECKOMY
odecrie4YeHH IO

Peanuzanus nporpamMmbl IpeanojaracT Haluuue y4eOHOro KabMHEeTa XUMUHU.
O6opynoBanue y4yeOHOro KkaOumHeTa M pabouymx MeECT KaOuHeTa: MapThl
y4eHHUYECKHEe, pabouuii CTOJI W CTYyJ MpenojaBarelis, JTeMOHCTPAMOHHBIA CTOJ,
ayIUTOpHAs TOCKa, mKadbl AJIsi XpaHeHHUsT 000pY10BaHUS.

Texuuueckue cpeacTBa 00y4CHHUS:

—IEePCOHANILHBIA KOMIIBIOTED C JUIIEH3UOHHBIM MTPOrPaMMHBIM 00ECIIEYeHUEM
Microsoft Windows XP Professional Bepcust 2002;

—IIpUHTEP;

—MYJIbTUMEIUUHBIN IPOECKTOP;

—DKpaH IPOEKIMOHHBIM.

[TeuaTHbie TOCOOUS: TeMaTHYECKHUE TAOIUIIBI TT0 XUMUH (CTEH/IBI).

3.2. UndopmanuoHHoe odecrniedyeHre 00y eHus

Ilepeyenb pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT - pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPHI

3.2.10CcHOBHBIE HCTOYHUKHU:

1. T'a6puensa O.C. Xumus. 10 knacc. ba3osiil ypoBeHb, yueonuk/ O.C.
INabpuensn. — 6-e uza., crepeorunHoe.-M.: Jlpoda, 2018.-191, [1] C.: un.-
Poccuiickuii yaeonuk). ISBN 978-5-358-19781-7

2. I'abpuensu O.C. Xumus. 11 knacc. ba3oBeiit ypoBens, yueonuk/ O.C.
IMabpuensn. — 5-e uzg., crepeorunHoe.-M.: Ipoda, 2018.-223, [1] C.: ui.-
Poccuiickuit yue6nuk). ISBN 978-5-358-19784-8

JloTOTHUTEIbHBIE UCTOYHHUKHU:

1.XamuroBa, A. 1. Oprannueckas xumus s cryaeHaToB CIIO : yue6HOe mocobue /
A. . Xamutosa, T. E. byceiruna, JI. P. Capuna. — Kazans : KHUTY, 2017. —
172 c. — ISBN 978-5-7882-1938-7. — Tekcr : anexktpoHHbli // Jlans :
anekTpoHHO-Oubmoreunas cucrema. — URL: https://e.lanbook.com/book/102077
(mara obpamenus: 26.05.2022). — Pexxum goctyna: Jyjisi aBTOPHU3. MOJIb30BATEIICH.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHSA YYEBHOI'O

IHPEIMETA

KoHTposib M oOlEHKa pe3yjabTaTOB OCBOEHUS IpPEIMETa OCYIIECTBISETCS
MPENoJaBaTeIeM B MPOLIECCE MPOBEICHUS MPAKTUYECKUX 3aHATUN U J1a00paTOPHBIX
padoT, TECTUPOBAaHHUSA, a TAKXKE BBITOJHEHUS OOYYAIOIIMMUCA HWHIWBUIYaTbHBIX

3aJJaHu M, IPOCKTOB, UCCIIEIOBAHUM.

PesynbTarsl 00yueHus

Kpurepnu onenku

D opMbI M1 METO/IbI

KapTUHBl MHpPa H B IPaKTUYECKOU
NEeSITEIbHOCTU YENIOBEKA;
JIEMOHCTPUPOBAThH Ha npuMepax

B3aUMOCBSI3b MEXAY XUMUEH U IPYTUMU
€CTECTBEHHBIMHU HayKaMU;

packpelBaTh Ha IpUMEpax IMOJOXKEHUS
TEOpUHU XUMHUYECKOTO CTPOEHUS
A.M. bytneposa;

[IOHUMATh ¢buznyeckuit CMBICTT
ITepuonnueckoro 3aKOHA
.. Menaeneea M Ha €ro OCHOBE
OOBSICHSTD 3aBUCUMOCTh CBOICTB
XMUMHYECKUX 3JIEMEHTOB u
00pa30BaHHBIX  UMH  BEIIECTB  OT
3JIEKTPOHHOTO CTPOEHUSI aTOMOB;
OOBSICHATH MPUYUHBI  MHOTr000pas3us
BELIECTB Ha OCHOBE o0mx
MpEACTABICHUI AX COCTaBe H"
CTPOEHUU;

OPUMEHSTh MpaBUIa CHCTEMATHYECKOU
MEXIYHApOJHONH HOMEHKJIATypbl Kak
CpeACTBa pa3u4eHHs U HUACHTU(DUKALNN
BELIECTB 10 UX COCTABY U CTPOEHUIO;
COCTaBJIATH MOJIEKYJISIPHBIE u
CTPYKTYpHbIE (OPMYJIbI OpPraHUYECKUX
BEIIECTB KaK HOCHUTENEeH MHpOpMaIuu O
CTPOEHUHM BEILIECTBA, €ro CBOMCTBAaX MU

00

OPUHAUIEKHOCTH K  OINPEACICHHOMY
KJIACCY COEIUHEHUM;
XapaKTepU30BaTh OpraHUYECKHue

BEUICCTBA IO COCTaBYy, CTPOCHHIO H
CBOMCTBaM, YCTAaHABJIMBATb ITPUYUHHO-
CIICICTBEHHBIC CBS3U MEXKIY AaHHBIMU
XapaKTepUCTUKaMU BEILECTBA;

MIPUBOJUTH  IPUMEPBl  XUMHUYECKHUX
peakunid, pacKpbIBAIOIIUX XapaKTEpHbIE
CBOMCTBAa THUIIMYHBIX HpEICTABUTEIEH
KJIACCOB  OPraHMYECKUX BEIIECTB C

mponecce IpPOBCACHUA
TCCTUPOBAHUS, @ TAKIKE

BBITIOJIHEHHUS
00y4JaroMMuCs
WHIVBUAYaJIbHBIX
3aJlaHul,  IPOEKTOB,
HUCCIICIOBAHUMN.
OneHka pe3ysbTaToOB
oOy4deHus:

[Ipu BBICTaBIEHUU
TEeKyLIen OLIEHKH
YUUTBIBAETCA:
-pe3yJIbTaTUBHOCTb
paboThI y4amierocst
npu BBITIOJTHEHUH
3aJaHUil Ha Yy4yeOHBIX
3aHATUAX u
CaMOCTOSTEIIbHON
paboTHI;

- oopMIIeHHE 3a1aHUI
corjacHo odpasia.

[Tpu BBICTaBJIEHUU
UTOTOBOH OIIEHKH
YUUTHIBAETCS:

- 00B€M U ypOBEHb
YCBOGHUS y4allMHUCS
TEOPETUYECKOrO
Marepuana;

- Ka4ecTBO pEUICHHUs
3a1ad.

OLIEeHKH
B pe3yabTare u3yyeHus yuedGHOro Kontposnps u onenka | OCHOBHBIE METO/IbI
npeamMeTa «XMMHs METAJLIIOB) pE3yJIbTaTOB OCBOECHMSI | KOHTPOJIA 3HAHUMN:
00y4YAIOIIMICH HAYYUTCH: JUCHUIIIINHBI TeKYLIUH,
packpbIBaTh Ha MpUMeEpax poJib XUMHUU B | OCYIIECTBIISETCS HepuOINYECKU u
(GbopMUPOBAaHNN COBPEMEHHOW HAY4YHOMW | MpernojaBaTeieM B | UTOTOBBIIl KOHTPOJIb.

Texymmuii KOHTPOJIb
MPOBOJUTCS B (hopme:

- YCTHOTO OIpoca;
-IMCBMEHHOTO OIPOCa;
-IPOBEPKU BBINOJHEHUS
NUCBMEHHBIX JOMAIIHUX
3aJIaHUH;

- TeCTHPOBAHHS
TEeMaMm;
-TIOJITOTOBKH
COOOIIEHMI;
-COCTaBJICHUSI KOHCIEKTa
-HanucaHusi pedepaTtoB
U TBOPUYECKUX PadoT.

10

Texymas IIpOBEpPKA
IIPOBOJIUTCS
CHUCTEMAaTU4ECKU u3
ypoka B ypok. 1o uuciy
IIPOBEPSIEMBIX u
XapakTepy BOIIPOCOB
IIpoBEpKa MOXKET ObITh
VUHIVBUAYaJIbHOM,
(dpoHTaJILHON u
KOMOHMHHPOBAHHOM.
[Tepuognueckas
IpOBEpPKa  MPOBOIUTCS

0 3aBEPIICHUH TEMbI
(paznena).
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LICIIBIO uX uaeHTH pUKanum Hu
00BsICHEHHS 00J1aCTH MPUMCHCHHS
MIPOTrHO3UPOBATH BO3MOKHOCTh
MPOTEKAHUSI XWMHYECKUX PEaKIUil Ha
OCHOBE 3HAHMH O THIIAX XHUMHYECKOM
CBS3M B MOJIEKyJlaX pEareHTOB M UX
PEaKIMOHHON CIOCOOHOCTH;
HCHONB30BaTh 3HAHHS O  COCTaBe,
CTPOCHMM ¥ XUMHYECKHUX CBOMCTBAaX
BEIIECTB JJIs1 O€30M1acHOTO MPUMEHEHHUS
B NMPAKTUYECKON e TETbHOCTH;
MPUBOJNUTD TMPUMEPHI  MTPAKTHIECKOTO
WCIOJIb30BAHUS MTPOTYKTOB MEpepadOTKH

HedTH U HPUPOIHOTO rasa,
BBICOKOMOJIEKYJIS PHBIX COCIMHEHUH
(monmmaTHIIEHA, CHHTETHYECKOT0

KayuyyKa, alleTaTHOTO BOJIOKHA);
IPOBOJUTH OIBITHl MO PACHO3HABAHUIO
OpPraHWYeCKUX BEIIEeCTB: TIJIMLEpPHHA,
YKCYCHOH  KHCIJIOTBI,  HEMpPEIeTbHBIX
KUPOB, TIIFOKO3bI, KpaxMalia, OEJIKOB — B
COCTaBe  MHWIIEBBIX  MPOAYKTOB H
KOCMETUYECKUX CPECTB;

BIQJIETh IpaBWJIAMH H  [PHEMAMH
Oc3omacHOH pabOThl C XUMHUYECKUMH
BEIECTBAMHU u 71a00paTOpHBIM
000pyI0BaHUEM;

YCTaHABJIMBATh 3aBHCUMOCTh CKOPOCTH
XUMHYECKON peaknuu W CMEHICHHS
XMUMHYECKOTO PAaBHOBECHUS OT Pa3IUIHBIX
(GakToOpoB ¢ LETIbI0  OMpEIeICHUS
ONTUMAJBHBIX  YCIOBHHM  MPOTEKAHUS
XHUMHYECKUX MPOIIECCOB;

MPUBOJUTH MIPUMEPBI TUAPOIIU3A COJICH B
MTOBCETHEBHOM JKU3HH YEIIOBEKA;
MPUBOJIUTh MPUMEPHl  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaxuit B
MIPHUPO/IE, ITPOU3BOACTBEHHBIX MTPOIIECCax
Y JKU3HEJeSTeIbHOCTH OpPraHU3MOB;
OPUBOAUTH  TMPHUMEPHl  XUMHUYECKHX
peaxiuii, PacKpBIBAIOIIIUX obume
XHUMHYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — METAJJIOB U HEMETAJLJIOB;
MPOBOJIUTh pPAacYeThl Ha HAXOXKJICHHE
MOJIEKYJISIPHOU (HOPMYIIBI yrIeBOI0pOaa
M0 TPOAYKTaM CrOpaHHsS M 1O €ro
OTHOCHTEIBHON IMJIOTHOCTU U MaCCOBBIM
JOJISIM  DJIEMEHTOB, BXOJSIIUX B €O
COCTaB;

BIIaJIETh  MpaBUIIAMHU 6e301acHOro
oOpamieHusi C €IKUMH, TOPIYHMH U
TOKCHYHBIMH BEIIECTBAMH, CPEIACTBAMHU
OBITOBOM XHMMH;

OCYIIECTBJIATh  TMOMCK  XHMHUYECKOU
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uH(popMauu o Ha3BaHUAM,
uaeHTudukaropam, CTPYKTYPHBIM
(dbopMmynaM BelIeCTB;

KPUTUYCCKH O CHUBATDH u
HHTEPIPETUPOBATH XUMHUYECKYIO
uH(popMaIuIo, COJIEPIKALLYIOCS B
COOOLIEHUSX CpelcTB MacCOBOM
uHpopmanuu, pecypcax HHTepHera,

HAaYYHO-MIOMMYJIAPHBIX CTATbAX C TOYKHU

3peHus €CTECTBEHHO-HAYYHOU
KOPpPEKTHOCTM B  LEJSAX BBIABJICHUSA
OO OYHBIX CYKIEHUI u

(dbopmMupoBaHus cOOCTBEHHOM MO3ULINY;
MIPECTABIIATH IIYTU PEIICHUS
TJI00aTBHBIX MTPO0OJIEM, CTOSIINX TTepeN
YeJIOBEYECTBOM: IKOJIOTNYECKUX,
JHEPreTUYECKUX, ChIPbEBBIX, U POJIb
XMMUH B pEeIIEHUH ITUX MTPOOJIEM.

dopMa TpOMEKYTOUHOU
aTTecTaluu
YCTaHOBJIEHHAs
y4eOHBIM  IJIJAHOM B
KoHle 1 cemectpa —
Ipyras dbopma
MPOMEKyTOUHOMU
aTTecTallMi, B KOHIE 2
cemecTpa —
g epeHIpPOBaHHbII
3a4er.

®DopmMa KOHTPOJIS

KpnTeplm OILICHKH pe3yJjIibTaToB

pe3yJbTaToB 00y4eHust o0y4eHust
[TpoBepounas padora, «OTJMYHO» BBICTABJSIETCS oOOydJaromemycsi, eciu padorta
KOHTpOJIbHAs paboTa BBIIIOJIHCHA IMMOJHOCTBIO, nuim B Heit UMCIOTCS
HECYILICCTBCHHbBIC OIINOKY; Ha KaueCTBEHHEIE u

TEOPETUYECKUE BOMPOCHl JIaH IMOJHBIM, HCYEPIbIBAIOIINN
OTBET JINTEPATYPHBIM S3BIKOM C COOJIIOJEHHEM TEXHUYECKOU
TEPMHUHOJIOTUU B OIpPEEIEeHHON JOTUYECKON
110CJIEIOBATEIbHOCTH, HPUBOAUT HOBBIE pUMEPBHL,
YCTaHABIMBAET CBSI3b MEXKY U3y4YaeMbIM U paHEe U3YYCHHBIM
MaTepHaioM MO KypCy, YMEET NMPUMEHUTh 3HAHUS B HOBOU
CUTYallNH;

«XOPOIIO» BBICTABJSAETCS OOydYarOIIEMyCs, €ClIu padorta
BBITIOJIHEHA MTOJIHOCTHIO UM He MeHee 4eM Ha 80 % ot o0bema
3a/1aHus, HO B HEH MMEIOTCS HEIOYEThl U HECYIIECTBCHHbBIC
OIMOKHU; OTBET HA KaYECTBEHHBIC U TEOPETUUECKHE BOMPOCHI
YIOBJIETBOPSIET ~ BBINICTICPEUUCICHHBIM TPeOOBaHUSAM, HO
COAEPKUT HETOYHOCTH B M3JIOKEHUU (DAKTOB, OIpeneneHui,
MOHSTUH, OOBSICHEHHH B3aMMOCBS3EH, BBIBOJAX U PEIICHUU
3a/1a4u; y4YalluicCsl HCIBITHIBAET TPYAHOCTH B IPUMEHEHUU
3HAHUW B HOBOW CHTyallMM, HE€ B JOCTAaTOYHOH Mepe
WCIIOJIB3YET CBSI3H C PaHEe N3YYCHHBIM MaTCPHUAJIOM.
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— «YAOBJICTBOPUTCIIbHO» BBICTABJIACTCA O6y‘-IaIOH.[€MYC$I, €Clin

BBIITOJJHEHa B OCHOBHOM BEPHO (00BEM BBIIOJHEHHONW YacTH
COCTaBJIsIET HE MeHee 2/3 oT o01iero oobemMa), HO JOMYIIEHbI
CYLIECTBEHHbIE HETOYHOCTH; OOydaromuiics oOHapyKHBaeT
MOHMMaHWe Yy4eOHOro wmaTepuasa TIpU HEIOCTATOUYHOU
IIOJIHOTE YCBOEHHS IOHATHMH M 3aKOHOMEPHOCTEH; ymeeT
IIPUMEHATh IIOJYYEHHbIE 3HAHUS IIPU PEIIEHUU IPOCTHIX
3aJa4 ¢ MCIOJIb30BaHUEM T'OTOBBIX (POpMYII, HO 3aTPYAHSAETCS
IpU  pPEUIEHMM  KAuyeCTBEHHBIX  3aJad U CIOXHBIX
KOJIMYECTBEHHBIX  3a/Jay, TpeOymomux MnpeoOpa3oBaHUs

dhopmy.

—  «HCYIOBJICTBOPUTCIIbHO» BBICTABJIACTCA 06yqa101ueMyCﬂ,

ecmu  pabora B OCHOBHOM HE BBINONHEHa (00BeM
BBITIOJITHEHHOM 4acTH MeHee 2/3 oT obmiero oobema 3agaHus);
00y4aroNMiiCsl TOKa3bIBaCT HE3HAHWE OCHOBHBIX ITOHSTHH,
HEMOHUMaHHNE U3y4YEeHHBIX 3aKOHOMEPHOCTEN U B3aUMOCBSA3EH,
HE YMEET pelaTh KOJIMYeCTBEHHbIE M KaUeCTBEHHBIE 3a/1auH.

TectupoBanue

OueHuBaeTcss TUPPEPSHIIMPOBAHHO B COOTBETCTBHH C KPUTEPUSIMU
OLICHOK (CM. Ta0JuIly U3 1.5)

VYerHsli onpoc

— «OTJMYHO» BBICTABIISICTCS OOYYaIOLIEMYCs, €CIM OH IOJIHO
pacKpbLI cojiepyKaHue marepuasa B o0beMme,
MPEIyCMOTPEHHOM  MPOTPaMMOM;  HW3JOXKWJI  MaTepuai
IPaMOTHBIM  SI3BIKOM B OIPEACIICHHOW  JIOTHYECKOH
MOCJICIOBATEIIBHOCTH, TOYHO HCIOJIB3YS MAaTeMaTHYCCKYIO U
CIICIUAIM3UPOBAHHYI0  TEPMHUHOJOTMIO U CHMBOJIHKY;
MPaBUJILHO BBIMOJHWI TpadUueckoe H300paKCHUE W HHbBIC
4epTeku U TpaduKHh, COMYTCTBYIOIIME OTBETY; IOKa3al
YMEHUE  WJUTIOCTPHPOBATh  TEOPETHUECKUE  IMOJOKCHUS
KOHKPETHBIMH MPUMEpPaMU, IIPUMEHITh UX B HOBOU CHTYaIluu

npu BBINIOJIHEHUU MIPaKTUYECKOTO 3a/1aHUS;
IIPOJEMOHCTPUPOBAI YCBOEHHUE paHee U3Y4EHHBIX
COITYTCTBYIOIIIUX BOIIPOCOB, copMHUPOBaHHOCTH u

YCTOWYUBOCTh HCIOJNB3YEMBIX IIpU OTBETE€ YMEHUH U
HABBIKOB; OTBEYaJl  CaMOCTOSITENbHO ©0€3  HaBOASIINUX
BOIIPOCOB.

—  «XOPpOILIO» BBICTABJISIETCS 00y4aroleMycs, €Clii OTBET UMeeT
OJIMH U3 HENOCTaTKOB: B M3JIOKEHUU JOMYLIEHbI HEOOJbIINE
po0eibl, HEe UCKa3UBIINE JJOTUYECKOr0 U UHPOPMAI[MOHHOTO
COAEpXKaHUs OTBETa; HET OIPENEICHHOM  JIOTMYECKOU
I10CJIEI0BATENIBHOCTH, HETOYHO U CIIOJIb3YETCs
MaTeMaTU4yecKass U CHEelUaIu3UMpOBaHHAs TEPMUHOJIOTUS H
CHUMBOJIMKA; JOIYyLICHBI OJMH-IBA HEJOYETa IIPH OCBEIECHUU
OCHOBHOT'O  COAEp)KaHWs  OTBETAa,  MWCIPABIECHHBIE 11O
3aMe4YaHUI0 IpernojaBaTelis; NOMyLIeHbl OlMOKa uiau Oojee
JBYX HEOYETOB IPU OCBEIIEHUU BTOPOCTENEHHBIX BOIIPOCOB
WM B BBIKJIIAJIKaX, JIETKO MCIPABIEHHbIE 110 3aMEYaHUIO WJIU
BOIIPOCY MIPENOAABaTE.

—  «yIIOBJIETBOPHUTEJILHO» BBICTABIIETCS O0Yy4aloleMycCs, €CIH
HEIMOJIHO MJIM HENOCJIEeI0BATEIbHO PACKPBITO COJAEpkKaHUE
MaTepuaia, HO IIOKa3aHO o0llee IOHMMaHUE BOIIPOCa,
UMENIUCh  3aTPYAHEHHs WIM  JONYLIEHbl  OIIMOKK B
ONPENECICHUH IIOHATHM, MCIOJB30BAaHUN TEPMUHOJIOTHUH,
yepTexax, OJIOK-CXeM M BBIKJAJKaX, MCIpaBICHHbIE MOCIE
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HECKOJBKMX  HABOISIIMX  BONPOCOB  NPENOJABATE;
00y4arouuiicst He CIIpaBUIICS C IPUMEHEHUEM TEOPUU B HOBOM
CUTyallUl TpU BBHINOJHEHUU MPAKTUYECKOrO 3aJaHus, HO
BBITIOJIHUJI 3a7aHusl 00S3aTeNIbHOTO YPOBHS CJIOKHOCTH I1O
JaHHOW TeMe; IpU 3HAHUW TEOPETHYECKOro MaTepuaia
BBISIBIIEHA HEJIOCTaTO4Has C(HOpPMHUPOBAHHOCTh OCHOBHBIX
YMEHUH U HaBBIKOB.

«HEYJIOBIICTBOPUTENIBFHO»  BBICTABISIETCA ~ OOydaromeMycs,
€CIM HE pPACKPBITO OCHOBHOE COJEpXaHHE Yy4eOHOro
MaTepuaia, OOHapy)XeHO He3HaHWe WJIM HEIOHUMaHHE
oOydarommmMcsi OonpIliell WM HamOoJiee BaKHOM YacTH
y4eOHOro Martepuaia; JOMYIIEHbl OMHOKA B OIpENCICHUU
MOHSATHH, TPH HUCIIONB30BAaHUM TEPMHHOJIOTHH, B UYEPTEXKaX,
OJIOK-cXeMaX M HMHBIX BBIKJIAJKAX, KOTOPbIE HE WCIPABIICHBI
110CJI€ HECKOJBKUX HABOSIIMX BOIIPOCOB MPEIOAABATENS.

[IpakTrueckoe 3aHsTHE

«3aUTEHO» BBICTABJIAETCS OOydYaroIIeMycsi, HE HMEIOIEMY
HEYJIOBJIETBOPUTEIIbHBIX  pPE3yJbTaTOB IO BCEM BHUAAM
TEKYyLIEro KOHTPOJIl  YCHEBAEMOCTH, HPEIyCMOTPEHHBIM
YTBEPXKIEHHON pabodeil mporpamMmon mnpeamera, U (WiH)
[OKa3aBIIEMY 3HAaHHE OCHOBHOI'O Yy4e€OHO-IPOrPaMMHOIO
MaTtepuaia B oO0beMe, HEOOXOAMMOM [UIsl JallbHENIIero
oOyudenus 1 npodhecCuoHaTbHOMN 1eATeTbHOCTH;

«HE 3auTeHO» BBICTABIAETCS OOydarIIEeMycCs, HMEIOIIEMy
HEYJIOBJIETBOPUTENbHBIA  pe3yJbTaT [0  OAHOMY  WIIU
HECKOJIbKUM BHJIaM TEKYLIEro KOHTPOJs YCIIEeBaeMOCTH,
MPEyCMOTPEHHBIM pabouell mporpaMMoi mpeaMera, u (Uim)
MoKa3aBleMy MpoOesibl B 3HAHUUM OCHOBHOIO yueOHO-
MIPOrPaMMHOr0 MaTepHaa.
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5. ®OHJAbI OHEHOYHbBIX CPEACTB

2 cemecTp o0y4yeHusi. @opMa NPOMeKYTOUHOH aTTeCTALUM —
«lnddepeHuupoBaHHbIi 3a4eT»

Bompocsr mi1s moaroroBku K audepeHupoBaHHOMY 3a4eTy 10 TPEAMETY
«XUMUD»

1. Oprannueckas xumus. Teopus CTpoeHHME OpraHMYecKuX BemecTs A.M.
byrneposa

IIpupoaHbIe HCTOYHUKH YTII€BOI0POIOB
AJKaHbI

HenpenenbHble yriaeBogopoasl.

ApeHbl

CroupTtel. DeHon

['eneTnueckast CBSI3b OPraHUYECKUX COCTUHECHUMN
AJBIEeTHIbI

. KapOoHOBBIE KHCIIOTHI.

10 Crnoxnsie 3¢upsl. XKups

11.Yriesonsl

12.A3oTOCOAEpKAIIME OPraHUYECKHUE COCTMHEHMUS.
13.OcHOBHBIE TOHITHUS U 3aKOHBI XUMHUU

14. TICXD u IICXD ]I 1 MenneneeBa

15.Tunbl XUMUYECKUX CBSI3€H, KPUCTAIUIMYECKUE PEIIETKU
16.Knaccudukaiuss XAMUUECKUX PEAKITAMA

17. T2/

18.I'maponus coneit. OBP

19.Knaccudukaius HEOpraHMUEeCKUX BEIIECTB
20.MeTamibl, OKCHUIIBI

21.Cnoco6sI nonydyenus: metamioB. Kopposus
22.Kucnotel, ocHoBanus. Comu

23.I'eneTn4ecKasi CBA3b HEOPraHMUYECKUX BEUIECTB
24 PelieHue pacu€THBIX 3a1a4.

e

OrnieHKa MHAWMBUIYAIBHBIX 00Pa30BaTENbHBIX JIOCTHKEHUM IO pe3yJsibTaTam
IPOMEKYTOYHOM aTTeCTalldd MPOU3BOAUTCS B COOTBETCTBUM C YHHBEpCAIbHOMN
HIKAJIOM:

IIpouenTt KauecTBeHHAas1 OlleHKA HHAUBUAYAJIbHBIX
Pe3yJabTATUBHOCTH 00pa3oBaTeJbHBIX JOCTHKEHHUH
(MpaBUJILHBIX OTBETOB) 0aJs1 (0TMeTKA) BepOAJIbHBIN AHAJIOT
90 +100 5 OTJINYHO
80 + 89 4 XOpOILIO
70 +79 3 YAOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIHLHO
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Kpurepnn onenku:

90 + 100% (5 6amToB) MpUCBaWBAETCS OOYJAOIIEMYCSI, €CJT OH MOJTHOCTBIO
BBITIOJTHUIT 33/IaHME DK3aMEHAIIMOHHOTO OWJieTa: Jajl MpaBWIbHBIE OTBETHI Ha
BCE BOMPOCHI U PEIINII BCE 334U,

80 + 89% (4 Oamna) mpucBauBaeTcsi 00y4aromIeMycCsi, €ClId OH TOJHOCTHIO
BBITTOJIHAJI OJTHO TMPAKTHYECKOE 3aJaHhe dK3aMCHAIIMOHHOTO OWjera u jal
NPAaBWIbHBIA OTBET HAa TEOPETUUYCCKUHA BOMPOC, JHOO BBITIOJHWI [Ba
NPaKTHYECKUX 33JJaHus, HO HE CMOT MPABMJILHO OTBETHTH HA TEOPETUUCCKHIMA
BOIIPOC;

70 =79 % (3 Ganna) mprcBauBaeTCs OOyJarOIMIEMYCsl, €CII OH IOJHOCTBIO
BBIMIOJIHAJ OJHO TIPAKTHYECKOE 3aJaHWe OHK3aMCHAIMOHHOIO Owiera W
JIOITYCTHIT CYIIIECTBEHHBIC OITUOKHU IPU OTBETE HAa TEOPETUUECKHUH BOIIPOC;
menee 70% (2 Oamia) mpucBanBaeTcs OOydaroleMycs, €CJIi OH HE CMOT
BBITTOJIHUTH HU OJTHOTO MPAKTUYECKOTO 3aJaHus IK3aMEHAI[MOHHOTO OHIIeTa.
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6. ATATITAIIMSA PABOYEH TIPOTPAMMBI JJIsI JIAI[ C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbBS (OB3)
AJllanTUpoOBaHHAs TMporpaMma pa3padaThiBaeTCs MPU HAIUYUU 3asBJICHUS CO
CTOPOHBI O0yUaroIerocs (poauTeneil, 3aKOHHBIX MPEACTABUTENCH) U METUITUHCKIX
MOKa3aHU (PEKOMEHJAIUSAMU TICHUXOJIOT0-MEIUKO-TIeJarOTMYECKOl  KOMHUCCHUN).
Jl1s “HBAIUIOB alaiTUPOBaHHAsl oOpa3oBaTeibHas IporpaMmMa pa3padaThiBaeTCs B

COOTBETCTBUU C MHWBUIYAIbHON TIPOTPAMMO peabuIINTaIUU.
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