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1. TACHHOPT ITPOI'PAMMBLI YYEBHOI'O IIPEIMETA
XuUMHA MeTaJ1JI0B

I[.L1. Oo6aacTb npuMeHeHUsI MPOrPaMMbI

[Iporpamma  y4eOHOM  TUCHUIUIMHBI ~ SIBJISIETCS  YacCThlO  IPOTPaMMBI
MOJATOTOBKHU CIeNUANUCTOB cpeanero 3BeHa (manee - TIIICC3) B cooTBETCTBUM C
dbenepalibHbIM  TOCYJAapCTBEHHBIM  00pa30BaTENbHBIM  CTAaHAAPTOM  CPEIHETO
npodeccuoHanbHOr0 oOpa3zoBaHus 1o crnenuanbHocTn 24.02.02 «IIpou3BoacTBo
aBUAIIMOHHBIX JBUTATEIICI»
1.2. MecTo0 AMCHUIUVIMHBI B CTPYKType OCHOBHOH MNpo(hecCHOHAIBHOM
o0pa3oBaTeJbHOM MPOrPaMMbI:

JucuunianmHa OTHOCUTCA K  0a30BbIM  AWCHUIUIMHAM W BXOJWUT B
oOmeoOpa3zoBarenbHblil uka TexHuueckoro npoduist [MIICC3 no cnenuanibHOCTH
24.02.02 «ITpon3BOACTBO aBUALIMOHHBIX ABUTATEIICI»

1.3. lean ¥ 3agayM AUCHUIVIMHBI — TPeOOBAHUA K Pe3yJbTATAM OCBOCHHA
AUCHMILIMHBI

OcBoeHue cojiepkaHusl Y4eOHOW AUCIUIUIMHBI «XHMHS METAIOBY,
o0ecneunBaeT AOCTHKEHHE 00YYarOIUMUCS CIEIYIOIINX PE3yIbTaTOB:

* IUYHOCHIHBIX:
— YYyBCTBO TOPJOCTH M YBaXKEHHS K HCTOPUM M JOCTHXKCHMSIM OTE€YECTBEHHOMN
XMMHYECKON HayKW; XHMHUYECKHM TpaMOTHOE MOBEAECHUE B MNPOQecCHOHANTbHON
NESTENIbBHOCTY M B OBITY HOpH OOpallleHUHM C XUMHYECKMMH BEIIECTBAMHU,
MaTepHaJaMH U MIPOLIECCaMU;

— FOTOBHOCTh K TPOJOJDKEHUIO 00pa30BaHUs U MOBBILIEHUS KBaIW(UKAIMK B
n30paHHON TPO(ECCHOHANBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIETEHIUH B ATOM;

— YMEHHME WCIMOIb30BaTh JOCTUKEHUS COBPEMEHHOM XUMHUYECKON HayKH U
XUMUYECKUX TEXHOJOTUM JUIsl TOBBIIIEHUS COOCTBEHHOTO HWHTEIIEKTYaJIbHOIO
pa3BUTHS B BEIOpaHHOM NpodecCuOHaIbHOU NeATeTbHOCTH;

* MemanpeomMemHoix:

— HCMOJIb30BAaHHE Pa3IMYHBIX BHIOB II03HABATECIIBHOM  JEATCIIBHOCTH U
OCHOBHBIX  HHTEJUICKTYaJIbHBIX oneparnuit (TOCTaHOBKH 3a71a4H,
dbopMyIMpoBaHMs ~ THUIOTE3, aHaIW3a W CHUHTE3a, CpaBHEHHUA, O0O0OIICHUS,
CHUCTEMAaTH3aIlNH, BBISIBIICHUS IPUYNHHO-CICACTBCHHBIX CBS3EH, ITOMCKA aHAJIOTOB,
dbopMyIMpoBaHMsT BBIBOJOB) JUIsl PEIICHUS MMOCTABICHHOMN 3a/Jaud, MPUMECHCHHE
OCHOBHBIX METOJOB TMO3HaHWs (HAONIOJCHHS, HAYYHOTO OKCIIEPUMEHTA) IS
U3YUYCHUS PA3IMYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB U MPOIECCOB, C KOTOPHIMHU
BO3HHMKAET HEOOXOIMMOCTh CTAIIKUBATHCS B MpodeccuoHanbHOU chepe;



— UCIOJb30BAHUE PA3JIMYHBIX HCTOYHUKOB [JIi TMOJY4YEHUS XUMHUYECKOU
uH(popMaIuU, YMEHHE OLICHUTh €€ JOCTOBEPHOCTH I JIOCTHXKEHHS XOPOIIUX
pe3ynbTaToB B MpodeccuoHaIbHOM cdepe;

* NPEOMENHbIX:

— c(opMUPOBAHHOCTb MPEACTABICHUM O MECT€ XHMHM B COBPEMEHHOM
HAy4YHOM KapTUHE MHpa; TOHUMAHUE PpOJM XUMUUM B  (HOPMUPOBAHHUU
Kpyrozopa ¥ (YHKUIMOHAJIBHOM TpPaMOTHOCTH 4Ye€JOBEKa JJS  PEIICHUs
IIPAKTUYECKUX 3a]1a4;

— BIIQJICHHE OCHOBONOJIATAIOIIMMU XWUMHWUYECKUMHU TOHATUSMH, TEOPHUIMU,
3aKOHAMH M 3aKOHOMEPHOCTSIMH;  yBEPEHHOE  IIOJIb30BAHUE  XHMHYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

— BJIAJICHHE OCHOBHBIMM METOJAaMHM HAYYHOTO ITO3HAHMS, HCIOJIB3YyEMBIMU B
XUMHMU: HaOJIOJECHUEM, OIMCAaHUEM, HU3MEPEHUEM, OSKCIEPUMEHTOM; YMEHHE
o0pabatbiBaTh, OOBSCHATH PE3yJIbTAThl IMPOBEJACHHBIX OIMBITOB U  JeiaTh
BBIBOJIbI; TOTOBHOCTb U CIIOCOOHOCThH MPUMEHSATh METO/IbI TO3HAHUS NIPU PEILICHUU
[IPAKTUYECKHUX 3a/a4;

— Cc(pOpPMHUPOBAHHOCTb  yYMEHHUS  JaBaTb  KOJMYECTBEHHBIE  OLEHKU U
MIPOU3BOIUTH PACUETHI [0 XUMHUUECKUM (HOpMysIaM U YpaBHEHUSM;

— BJIaJICHHE TIPaBUJIaMHU TEXHUKU 0€30MacCHOCTU MPU UCIOJIb30BAaHUN XUMUYECKUX
BEILIECTB;

— c(pOpMUPOBAHHOCTHL COOCTBEHHOW MO3UIMUA IO OTHOIICHUI0 K XUMHUYECKOU
uH(popMaIuu, NOTy4aeMOM U3 pa3HbIX HCTOYHUKOB.

1.4. Pexomenayemoe KOJHYECTBO YAaCOB HA OCBOCHHE IPOrpaMMBbl
AUCHUIIHHBI:

MaKCUMaJbHOW yueOHOM Harpy3ku oOydaromierocs 44 yaca, B TOM YHUCIIE:
TEOPETUUYECKOro 00yueHus 26 yacon
MPAKTUYECKUX 3aHATUN 18 "acos.



1. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEIMETA

2.1. O0bem yueOHOro nmpeaMera U BUAbI y4eOHOH padoThI

Bua yueOHoii padoTsl

Oovem uacos

2 cemecmp

MakcumasibHasi ydueOHasi HArpy3Ka 44
(Bcero)
Oo0s13aTeibHAA  ayaUTOpPHAst  y4eOHas 44
Harpyska (Bcero)
B TOM YUCJIE:

JICKITUA 26

MIPAKTUYECKUE 3AHSATHS 18

DopMmbl NPOMEINCYMOYHOU ammecmayuu

Jluppepenyuposarnolii 3auem




2.2. TemaTu4ecKkuii IVIAH U COIEP:KaHME Y4eOHOT0 IpeaMeTa

Yposenw
HaumenoBanue Copaepxxanue y4eOHOIro MaTepuasa, 1a00paTopHble M NPaKTHYeCKHe padoThl, CAMOCTOAATEIbLHAS O0bem
pa3iesioB U TeM padora o0yuarommxcs, KypcoBasi padoT (IIPOeKT) (eciu npedycmompensl) 4yacos ocefleuu
1 2 3 4
Paznen 1. Opranuveckasi XuMus 16
Tema 1.1. Conep:xanue yueOHOro MaTepuaJia 4
OcHoBHBbIe MOHATHSA | 1 [Ipenmer opranmveckoil xumuu. IIpupojHble, HCKYCCTBEHHBIE M CHUHTETUYECKME OpIaHUYECKHe 2 1
OpraHu4ecKoi BeniecTBa. CpaBHEHUE OPraHUYECKUX BEUIECTB C HEOPTaHWYECKUMU. Teopus CTPOEHHUS] OpraHuYeCKUX
XMMHH U TeOpHs coeauHenuit A.M. BytiiepoBa. OCHOBHBIE MOJIOKEHUSI TEOPUH XUMHUYECKOro cTpoeHus. Vzomepus u
CTPOeHHS U30Mephl. XuMHUecKue (HopMynasl M MOJEIM MOJIEKYJl B opranmdeckoil xmmuu. Knaccupukarmums
OpPraHM4YecKuX opranundeckux BemecTB. Kiaccugukaius BelIecTB IO CTPOCHHUIO YIIIEPOAHOTO CKeJIeTa U HaIM4YUI0
coeIMHEeHU I ¢yHKIMOHaNBHBIX Tpymnil. ['omonoru u romonorus. Hauana nomenkiatypel [IUPAC. Kiaccugukanus
peakuuii B OpraHuyeckod XumHuM. Peakuuu mnpucoeauHeHus (TUAPUPOBAHMS, TaJTOr€HUPOBAHMS,
TUIPOTajioreHUpOBaHUS, rUIpaTalyin). Peakuun OTUIETICHUS (erunpupoBaHus,
JIeTUAPOTaIOTeHUPOBAHHUS, leruaparanun). Peakunn 3amenienus. Peakiuu nzomepuzaium.
IIpakTHyeckoe 3aHsATHE 2 1
ITpoBepka 3HaHuil oOyvaromuxcs no teme 1.1. 3HaHMEe OCHOBHBIX MOJIOKEHUH Teopuu byriepoa, ymeHue
MIOCTPOEHHUS YTJIEPOJIHBIX CKEJIETOB Ha NMPUMEpPE MPOCTHIX YIJIEBOJOPOAOB M HMX IPOU3BOAHBIX. YMEHHE
OTIpeNeNATh TUIIbl THOPUIN3AMH aTOMOB yIJIepo/Ja, HaJliune MU- U CUIMa- CBs3ed B CTPYKTYypHOU (popmyne
OpPraHMYECKOT0 BEIIECTBA.
Tema 1.2. Coneprxanue yueOHOro MaTepuaa 4
Yraesogopoasl M ux | 1 AnkaHbl. AJTKaHbI: TOMOJIOTUYECKHI psiJl, U30MepHUs U HOMEHKJIAaTypa ajJKaHOB. XMMUYECKHE CBOWCTBA 2 1
NPHUPOJHBIE JIKaHOB (MeTaHa, TaHa): TOPEeHHUe, 3aMelleHHe, Pa3lioKeHue, qeruapupoBanue. [IpuMeHenne ankaHoB
HCTOYHMKH Ha OCHOBe cBOWcTB. I[Ipoueccsl MpOMBINITIEHHOW mepepaboTku He(TU: KPEKUHT, PUGOPMUHT.
OxTaHoBoe 4YHCIO OEH3MHOB W II€TAHOBOE WYHWCIO JW3EIbHOro TorumBa. Kokcoxumudeckoe
MPOU3BOJICTBO U €TI0 MPOAYKIHS.
Pemenue skciepuMeHTAIBHBIX 33a4
2 AnkeHbl. ODTWJIEH, €ro MoJlyueHue (JEeruJIpupoBaHUEM 53TaHa, JENOoJIMMEpH3alueil MOoIMATUIICHA). 1




["'omosornyeckuil psaz, U30Mepusi, HOMEHKIIATypa aJKeHOB. XMMHUUYECKHUE CBOMCTBA ITHIICHA: TOPEHHUE,
KayecTBEHHbIE peakiuu (oOeciBeunBaHUE OpPOMHON BOABI M pacTBOpa IE€pPMaHTraHaTa Kajus),
ruapaTanys, noaumepusanud. IlpumMenenue stuiieHa Ha ocHOBe CBOWCTB. [ueHsl u kayuyku. [lonstue
0 JueHaxX KaK YIJIEBOAOPOJax € ABYMs JBOMHBIMU CBS3SIMHU. CONpSDKEHHBIE JUEHBI. XUMHYECKHE
cBoiicTBa OyraaueHa-1,3 u u3onpeHa: odecuBeynBaHue OPOMHOM BOABI U MOJIMMEPHU3ALUs B KaydyKH.
HarypanbHblii W cuHTeTHMUeCcKME Kaydyku. Pe3uHa. AnkuHbl. AneruieH. XHMHUYECKHE CBOMCTBA
alleTWieHa: TOpeHue, oOecuBeYrBaHUE OpPOMHOW BOJABI, MPHUCOEIMHEHHE XJOPOBOAOPOAA U
ruapatanys. [IpuMeneHye aneTuiIeHa Ha OCHOBE CBOMCTB. MeKKilaccoBasi M30MEpUs C AJIKaIUECHAMHU.

Apensbl. benszon. Xumuueckue cBoicTBa O€H30I1a: FOPEHUE, peaklui 3aMelleHHsl (raJloreHUpOBaHue,
HuTpoBaHue). [Ipumenenne 6eH301a Ha OCHOBE CBOMCTB.

IIpakTH4yeckue 3aHATHS

1

HpeHeHLHHe YTJIICBOAOPOBI. AnkaHpl. XUMHYECKHE U (I)I/ISI/I‘ICCKI/IG CBOfICTBa, INOJIYYCHHC.

HenpenenbHble yrieBoaopoibl, XMMUYECKHE U (PU3HUECKHUE CBOICTBA, ITOJIyUEHUE.

ApomaTH4ecKre yriieBOJOpOAbl Ha MpuMepe OeH30/1a U €ro MPOCTEUIINX TOMOJIOTOB. XUMUYECKUE U
dbuznyecKkre CBOMCTBA, MOMyuEHHE.

Tema 1.3.
Kucaopoacoaep:xamg
He OPraHuvecKue
coeUHEeHUsI

Conep:xanue yueOHOro MaTepuaJia

1.

Cruprtsl. [Tonyyenue sTaHosna OpoKEHWEM TIIOKO3bI U TUIpaTaluei stuieHa. [ mapokcuibHas rpyrmrma
Kak (¢yHKuoHanpHas. [loHsTHE O mpenenbHBIX OAHOATOMHBIX CIHPTaX. XHUMHUYECKUE CBOICTBa
ATAHOJIa: B3aMMOJICUCTBHE C HATpUEM, OOpa30BaHUE MPOCTHIX U CIOXHBIX A()HUPOB, OKHUCICHHUE B
anpaerun. IlpuMeHeHHe »5TaHOJIAa HAa OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro MOCIEJICTBUS U
npeaynpexacHue. [ TuuepruH Kak npeacTaBUTellb MHOTOATOMHBIX CIUPTOB. KauecTBeHHast peakuus Ha
MHOroaToMHble cnupTel. IIpumenenune rmmnepuHa. denon. PU3MYECKUE U XUMHYECKHE CBOMCTBA
denona. B3anMHoe BiIMsSIHUE aTOMOB B MOJIEKYyJe (peHOJIa: B3aUMOJICHCTBUE C TUAPOKCUAOM HATPHUS U
azoTHol kucnortoil. [I[pumeHenne GeHona Ha OCHOBE €ro CBOMCTBA

Anpaeruasl. [lonstue 06 anpaerngax. AnpaeruaHas rpymnmna kak GyHkunoHanpHas. Gopmanpaerun u
€ro CBOMCTBA: OKHUCIEHUE B COOTBETCTBYIOLIYIO KUCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOLIUI CIIUPT.
[ToryueHnue anpaeruoB OKUCICHHUEM COOTBETCTBYIOMIMX cHUpToB. [Ipumenenue dopmanpaernia Ha
ocHoBe ero cBoiicTB. KapOoHoBble kuciaoThl. IlonsiTHe 0 kKapOOHOBBIX KucioTax. KapOokcuibHas
rpynna kak (yHKIMOHaJNbHAs. ['OMOJOTMYECKHil psJ MpefesbHbIX OJIHOOCHOBHBIX KapOOHOBBIX
kucioT. [lomyyeHne kapOOHOBBIX KHCIIOT OKHCICHHUEM ajbJIeTHJI0B. XMMHUECKHE CBOMCTBA YKCYCHOM
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KHCJIOTBI: OOLIME CBOMCTBA ¢ MUHEpPAIbHBIMM KHCIOTaMH M peakuuu srepuduxanuu. [Ipumenenue
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOWMCTB. BpICIINEe KMpHBIE KHCIOTBHI Ha IpUMEpE NaJIbMUTUHOBOW U
CTE€apHUHOBOM.

IIpakTH4eckue 3aHATHSA 4
1. Xumuueckue 1 GpU3nUecKue CBOMNCTBA CIUPTOB (OKUCIEHUE CIIUPTA B aIbJAETHI, OIy4YE€HUE IIIHLEeparTa
MeJU, TUTPOCKOTTMYHOCTB );
2. Xumuueckue M (QU3MUECKUE CBOMCTBA ajlbJErMJOB (peaklus cepeOpsHOro 3epkana, OKHCICHHE
aJbJIETUIOB B KUCJIOTY € IoMolibio rupokcuia meau (I0));
3. CBoiicTBa YKCYCHOH KHCIIOTHI (B3aUMOJICIICTBHE C METaJUIaMU, C OCHOBaHUSIMU, C COJIIMHU, OTHOLIEHHE
K UHJUKaToOpam);
Tema 1.4 Coaep:xxanue yueOHOro MaTepuaJia 4
Asorconepxamue | [Tommmepsl. benku u nojucaxapupl Kak OUOMOINMEPBI. 2
opraHnyeckKue IInacrtmaccsl. [lonyuenue noirMepoB peakiyei noJuMepu3aly 1 MOoJIMKOHAeHCaluu. TepMoIIacTUuHbIe
COCJUHECHHS. Y TEPMOPEAKTHUBHBIE IIacTMacchl. [IpeacraBureny miactmacc.
IHosmmepsbl Bonokna, ux knaccugukanus. [lonydyenue BosokoH. OTAeNbHbIE NPEACTABUTENN XUMUYECKUX BOJIOKOH.
IpakTHyecKkoe 3aHATHE 2
1. O6mee mnonumanne BMC: knaccudukanuu, crnoco0ax MOIydeHUs, (PU3MKO-MEXaHUYECKUE
CBOICTBA, COCTOSIHUS, XUMUYECKUE CBONCTBA, IPUMEHEHHUE.
Paznea 2. OO0masi 1 HeOpraHu4ecKasi XuMusi 28
Tema 2.1. OcHoBHbIe | Copeprkanne y4eOHOr0 MaTepuaJia 6
NMOHATHS M 3aKOHbI | 1 | OcHOBHbIe MOHATHA XUMHMH. BemectBo. AtoM. Mosnekyna. XUMHYECKHUN 3JIEMEHT. AJUIOTPOIHS. 2
XHMHH IIpocTeie M cnoxkHble BemiecTBa. KauecTBEHHBIM M KOJWYECTBEHHBIN COCTAB BELIECTB. XHMHUUYECKHE
3HaKku U popmynbl. OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. KonruecTBo BelecTna.
OcHOBHbBIE 3aKOHbI XUMHH. 3aKOH COXPAaHEHHS MacChl BEIIECTB. 3aKOH MTOCTOSHCTBA COCTaBa BELIECTB
MOJIEKYJISIPHOM CTPYKTYpBI. 3aKOH ABOTaJpo U CIAEACTBUS UX HETO.
PacuerHble 3aaunm Ha HaxOXKIEHHME OTHOCUTEIIBHOM MOJIEKYISPHOM MaccChl, ONPENEIEHHE MacCOBOM
JIOJIM XUMUYECKUX 3JIEMEHTOB B CII0)KHOM BEIIECTBE.
Hepuonnuecknii 3axkon JI.U. MenpgeneeBa. Otkpoitue .M. MenneneeBsiM [leproaunueckoro 3akoHa. 2
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[Tepuonnueckuii 3akoH B popmynuposke /[.1. Menpeneena.

[lepronuyeckast Ta0nHWIa XUMHUYECKHX OJJIEMEHTOB — rpaduueckoe 0oTOOpakeHHe MepHUOIUIECKOTO
3akoHa. CTpyKTypa NEPHOIUYECKON TaONMIIBI: MEpUOAbl (Majible W OoJibIliMe), TPyNIbl (TJaBHAsS M
moOoYHas).

Crpoenue aroma u nepuoanmyecknii 3axkon .M. MenneneeBa. ATom — ciioxkHas 4dactuua. Aapo
(IPOTOHBI M HEHUTPOHBI) U HNEKTPOHHAA 000s10uKa. M30TO0mBI. CTpOCHUE 3JEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB MajblX NepuoAoB. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX O0O0JI0YEK aTOMOB 3JIEMEHTOB
OoBIIMX TIEPUOMOB (TIepeXOoaHBIX d3JeMeHTOB). [loHaTtne 00 opOutamsx. s-, p- u d-OpOutanm.
DNeKTpOoHHbIE KOH(QUTYpallMd aTOMOB XHMHYECKUX dJeMeHTOB. CoBpeMeHHas (GOpMylIHpOBKa
MEPUONIECKOTO 3aKOHA. 3HAYCHUE MEePUOJUICCKOr0 3aKOHA M MEPHOAMYECKON CUCTEMBl XMMHYECKHX
sanemenToB J.M. MeHneneeBa /uist pa3BUTHS HAyKU ¥ IOHUMaHUSI XUMUYECKOW KapTUHBI MUpA.

Tema 2.2.
Crtpoenue BemecTBa

Conep:xanue yueOHOTro MaTepHaJia

[\9]

1

Honnas xumuueckas cBsi3b. KaTHOHBL, MX 00pa3oBaHKe U3 ATOMOB B pe3yJIbTaTe NpoLecca OKUCICHUS.
AHNOHBI, X 00pa30BaHUE U3 aTOMOB B pe3yJbTaTe Mpoliecca BoccTaHOBIIEHU. FIOHHas CBsI3b, KaK CBA3b
MEXy KATHOHAMHU ¥ aHHOHAMH 32 CYET AJIEKTPOCTATUYECKOro NpuTshKeHus. Kiaccudukanus HOHOB: 1O
COCTaBy, 3HAKY 3apsJia, HAJTUYHIO THAPAaTHON 00010ukn. MloOHHBIE KprcTaumueckue pemerku. CBoncTBa
BEILECTB C HOHHBIM TUIIOM KPUCTAININYECKON PELIECTKH.

KoBasienTHass xuMuueckasi cBsizb. MexaHuzM oOpa30BaHHUsl KOBAJEHTHOW CBA3M (OOMEHHBIM U
JOHOPHO-aKLENTOPHBIN). DJIEKTPOOTPULIATENbHOCTh. KoOBalleHTHBIE TOJSpHAs W HENOJSIPHAs CBS3H.
KpatHocTh KOBajieHTHOH cBsi3u. MoJeKkynasipHble M aTOMHbIE KpUCTaIMueckue pemeTku. CBoicTBa
BELIECTB C MOJIEKYJISIPHBIMU M AaTOMHBIMU KPUCTAJUTMYECKUMHU PEILIETKAMHU.

Mera/uinyeckas CBsI3b. MeTalmyeckas KPUCTAUIMYECKAs] PEIIETKAa M MEeTaJuIM4ecKash XMMHYecKas
cBA3b. PU3HUYECKHUE CBOWCTBA METAILIOB.

ArperaTHble COCTOSIHUS BellleCTB U BOJOPOJHAs CBSA3b. TBep0€, )KUIKOE U ra3000pa3HOE COCTOSHUS
BelecTs. Ilepexon BemecTBa U3 OJHOIO arperaTHOro COCTOsIHUSA B Ipyroe. Bopopoanas cBsa3b. Yucrteie
BemecTsa U cMmecH. [loHsaTre o cmecn BemecTB. ['oMoreHHsle U rereporeHssle cMecnu. CocTaB cMecei:
00bEeMHAasi 1 MaccoBast J10JI1 KOMIIOHEHTOB CMECH, MaccoBasi J10JIsl IPUMECEH.

JucnepcHble cucreMsl. [lonarue o qucnepcHoii cucteme. JlucnepcHas ¢ga3a U JucnepcroHHas cpeaa.
Knaccudukanus nucnepcHsix cucteM. IIoHATHE 0 KOIJIOUHBIX CHCTEMaX.

Tema 2.3.

Conep:kaHue y4eGHOr0o MaTepuasa
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Bona. PacTBopsbl.
JIEeKTPOJIUTHYECKA
sl I CCOlUAIHSA

Bona. PacrBopbl. PacTBopenmne. Boga kak pactBoputenb. PactBopumocts BemiecTB. HackiieHHble,
HEHACBIIICHHBIC, TEPECHIIEHHbIE PACTBOPHL. 3aBUCUMOCTh PACTBOPUMOCTHU Ta30B, KUAKOCTEH U
TBEPABIX BEIIECTB OT PA3IUYHBIX (PAaKTOPOB.

MaccoBast 107151 pacTBOPEHHOI'O BEHIECTBA. JJIEKTPOJMTHYECKAS AUCCOUMANMA. DJICKTPOIHUTHl U
HERJIEKTPOJIUTHL. DIIEKTPOJIUTHYECKAs JIUccolManrsa. MeXaHU3Mbl AJIEKTPOIUTUYECKONW TUCCOLUAIUU
JUISL BEIIECTB C PA3JIMYHBIMU TUIMAMU XUMHUYECKON CBs3U. ['MapaTupoBaHHBIE W HETHUIAPATHUPOBAHHBIC
noHbl. CTemneHb AIeKTPONUTHYECKOW auccouuanuu. CuilbHble W cliadble 3NeKTpoIuThl. OCHOBHBIC
MOJIOKEHUS TEOPHH IEKTPOIUTUUECKON Juccoruanuu. KucaoTsl, OCHOBaHMS M COJU KaK 3JIEKTPOJIUTHI.

I'maponms kak oOMeHHBIH mporecc. HeoOpaTuMmelid THAPONN3 OPraHUYECKUX M HEOPTaHUYECKUX
COEIUHEHMI U €ro 3HaYCHHE B IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA
OO6patumslii rugpoaus coneil. [Ipaktnyeckoe npumeHenne rugpoausa. CTyneHyaTslii THIPOIIHU3.

IIpakTHyeckue 3aHATHS

1. Peakuuu nonHoro oomena
2. 'upponus coneil (Bce TUIIBI THIPOJIN3a PEAKIIMSI CPEIbI)

Tema 2.4.
XumMuueckKue
peaxkuuu

Coaep:xaHnue yueOHOT0 MaTepHaJia

1.

Kanaccudpukanuss xuMuyeckux peakumid. Peaknum coennHEHHs, pa3joKEHUs, 3aMeleHus, oOMeHa.
Karanutnueckue peakuuu. OOpatumble W HeoOpaTHMble peakiuu. ['OMOreHHble M TeTepOreHHbIC
peakuuu. DK30TepPMHUUYECKHE M SHIOTEPMHUECKHE peakiuu. TermioBoil 3(p(eKT XMMHUUECKUX peaKIMi.
TepMOXUMHUYECKUE YPABHEHUS.

Ckopoctbh XuMu4ecKux peakumid. [IoHATHE 0 CKOPOCTH XUMUUYECKHUX PEAKIIH. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKHUX PEAKIMA OT pa3NuYHbIX (PAKTOPOB: MPUPOJBI PEArUPYIONIUX BEIIECTB, X KOHIEHTPAIIUH,
TeMIIepaTyphl, MOBEPXHOCTH COMPHUKOCHOBEHUS W HCIOJIb30BaHUS KaTaiau3atopoB. OOpaTUMOCTh
XUMHYECKHUX peakiuid. O0paTuMbie U HeoOpaTHUMbIE PEaKIuu. XUMHUYECKOE PABHOBECUE U CIIOCOOBI €Tro
CMEIIICHUS.

OKHCINTEBHO-BOCCTAHOBHUTEIbHBIC peakuuu. CTeneHb oKuciaeHus. OKUCIUTENb U BOCCTAHOBJICHHE.
BoccranoBurens u  okuciaeHue. MeTon 3NEKTPOHHOro OajlaHca JJIi  COCTABIEHHS ypaBHEHHH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU.

Tema 2.5.
Kaaccndukanns
HEOPraHu4ecKux

Conep:kaHue y4eGHOro MaTepuasia

1

Metamabl. OCOOEHHOCTH CTPOEHHS AaTOMOB M KpHUCTAIOB. (DU3NUYECKHE CBOWCTBA METAJIOB.
Knaccubukanus MeTaquioB 1O  pa3nuyHBIM =~ Tpu3HaKaM. XHMHUYECKHE CBOWCTBA METAaJUIOB.
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COeIHHEHHN U UX
cBOMcTBA

DNEeKTPOXUMHUYECKUN PsII  HampspDKeHUH MeTauioB. Metamwmotepmus.O0mue crnocoObl  TOTYYeHHS
MetaiioB. [lonstue o Meramnypruu. [lupomeramtyprusi, THAPOMETAIUIYPIUS U AJIEKTPOMETAIUTYPIUs.
CrinaBel YepHBIE U [[BETHBIE.

Hemetauubl. OcoOeHHOCTH cTpoeHus: aToMOB. HemeTasuibl — pocThlie BEIeCTBA. 3aBUCHMOCTbh CBOWCTB
rajloreHoB OT uX mnojoxeHus B I[lepumonnyeckoii cucreme. OKHUCIUTENbHBIE W BOCCTAHOBHUTEIbHBIC
CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTHU OT UX MOJIOKEHMSI B Py IEKTPOOTPULIATEILHOCTH.

2 | Oxcuasbl 1 ux cBoiicra. ConeoOpasyrolue U HecoreoOpasytroiue okcuabl. OCHOBHBIE, aM()OTEPHBIE U
KHCJIOTHBIE OKCHUJBl. 3aBHUCHUMOCTh XapaKTepa OKCHJAa OT CTENEHU OKUCIEHMs] oOpa3ylollero ero
MeTaiia. XUMUYECKHe CBOMcTBa OKcuIoB. [lonydyenne okcuaos.

3 | Kucaorsl M ux cBoiicTBa. KHCIOTHI Kak 31EKTPOJIUTHI, UX KiIaccu(UKAIMs O PAa3IMYHBIM PU3HAKAM.
XUMHUECKHE CBOMCTBA KHMCIOT B CBETE€ TEOPUU HIIEKTPOJIUTHYECKOM maucconuanuu. OcoOeHHOCTH
B3aMMOJICHCTBHS KOHIICHTPUPOBAHHOW CEpHOW M a30THOM KHUCIOT ¢ MeTaimiamMu. OCHOBHBIE CIIOCOOBI
IIOJIy4YEHUS] KHCIIOTHI.

4 | OcHoBanusgs M uX cBoiicTBa. OCHOBaHUS KaK 3JEKTPOJIUTHI, MX KIACCU(PUKALUA IO Pa3IuYHbIM
IIpU3HaKaM. XUMHYECKHE CBOMCTBA OCHOBAaHUN B CBETE TEOPUM DJIEKTPOIUTHYECKON JHCCOLIMALINH.
Paznosxenre HepacTBOPUMBIX B BOJIE OCHOBaHUM. OCHOBHBIE CTIOCOOBI MOJTYYEHUsI OCHOBAHUH.

S5 | Comm m ux cBoiictBa. Conu kak anekTposntel. Conn cpeqHHue, KUCIbIE U OCHOBHBIE. XHUMHYECKH 2
CBOICTBa CoJIel B CBETE TEOPHUH NEKTPOIUTHYECKON qucconnanuu. CrocoObl MOIyYEHHs! CONEH.
I'maponus cosren.

6 | 'enernyeckasi CBsi3b HEOPraHNYECKHUX BelIECTB.
IIpakTHYecKHe 3aHATHA 4
1. XuMuyeckue cBOKWCTBAa METAIIIIOB.
2. CBOMCTBA COEAMHEHUN Kelle3a.

JnddepenunpoBanHblii 3a4eT 2

Bcero: 44
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3. YCJOBUS PEAJIM3AILIMMA PABOYEM IPOI'PAMMBI YUYEBHOI'O
ITPEIMETA

3.1. TpedoBanus K MUHUMAJIBLHOMY MaTEepPUAIbHO-TEXHUYECKOMY
o0ecre4eHNIO

Peanuzamnus mporpaMMbl IpeanoiaraeT Hatudue yaeOHOTO KaOWHeTa XMMUH.
O6opynoBanne ydeOHOro kabmHera W paboymx MecT KaOWHETa: TMapThI
y4eHUYECKUE, pabouyuii CTOJN U CTYyJ MHpenojaBaTessi, JEMOHCTPAIMOHHBIN CTOI,
ayJIMTOPHAsI TOCKa, KAl 1St XpaHEHUST 000pYI0BaAHUS.

TexHuueckue cpeacTra 00yyeHusI:

—IIePCOHAIBHBINA KOMITBIOTED C JIUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTIeYeHUEM
Microsoft Windows XP Professional Bepcus 2002;

—IIPUHTED;

—MYJIbTUMEUNHBINA IIPOEKTOP;

—D3KpaH MPOCKIUOHHBIN.

[TedaTHbIe TOCOOHS: TEMAaTHYCCKUE TAOIUIIBI IO XUMUHU (CTCH/IBI).

3.2. UudopmaunonHoe odecnieyeHne o0yueHust

Ilepeyens pexoMenayembIX Yy4eOHbIX u3gaHuid, HMHTEepHeT - pecypcos,
JTOMOJTHUTEIbHOU JIUTEPATYPbI

3.2.10CHOBHbBIE HCTOYHUKHU:

1. 'a6puensa O.C. Xumus. 10 knacc. ba3zoBbiit ypoBens, yueonuk/ O.C.
["abpuensH. — 6-¢ u3a., crepeorunHoe.-M.: JIpoda, 2018.-191, [1] C.: wir.-
Poccuiickuii yaueOuuk). ISBN 978-5-358-19781-7

2. T'abpuensu O.C. Xumus. 11 knacc. ba3zoBbiit ypoBens, yueonux/ O.C.
["abpuensH. — 5-¢ u3a., crepeorunHoe.-M.: JIpoda, 2018.-223, [1] C.: wir.-
Poccutickuii yueonuk). ISBN 978-5-358-19784-8

JlomoTHUTETHHBIC NCTOYHHUKH:

1.XamuroBa, A. U. Opranuueckas xumus s cryaeHtoB CIIO : yuebHoe mocobue /
A. UN. Xamutona, T. E. bycwiruna, JI. P. Cadpuna. — Kazans : KHUTY, 2017. —
172 ¢c. — ISBN 978-5-7882-1938-7. — TeKcT : aieKTpoHHBIH // JlaHs :
ANeKTpoHHO-OnbOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/102077
(mara obpamienus: 26.05.2022). — Pexxum goctyna: s aBTOPU3. MOJIb30BaTENEH.
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O

ITPEIMETA

KOHTpOJIB H OLOCHKa PpE3yJdbTaTOB OCBOCHHA MIPCAMETa OCYIICCTBIIACTCA
MMpCrogaBaTcjIcM B IIPOICCCC IIPOBCACHUA ITPAKTHICCKUX 3aHATUM U Ha60paTOpHI>IX
pa60T, TCCTUPOBAHUA, a4 TAKIKC BBIIIOJHCHUSA O6yan0HlHMHCH HWHAWBUAYAJIBHBIX

3aJlaHu M, IPOECKTOB, UCCIIEIOBAHUM.

PesyabTaTsl 00yyeHus

Kpurepun onenkn

(I)OPMLI H ME€TO/bI

JESITEIbHOCTH YEJIOBEKA;
JEMOHCTPUPOBATH Ha npuMepax
B3alMOCBS3b MEXIY XUMUEU U IPYTUMHU
€CTECTBEHHBIMU HAayKaMU;

packpblBaTh Ha IpHUMEpax IOJOKEHUs

TEeOpuu XUMHUYECKOTO CTpOCHHS
A.M. Bytnepoga;

MMOHUMATh buznueckuit CMBICT
[Iepunonnueckoro 3aKOHA
.. MeHnneneeBa M Ha €ro OCHOBE
OOBSICHATH 3aBUCUMOCTh CBOMCTB
XUMHYECKHUX HIIEMEHTOB u
00pa3oBaHHBIX ~WUMH  BEIIECTB  OT
3JIEKTPOHHOTO CTPOEHUSI aTOMOB;
OOBSACHATH MPUYMHBI ~ MHOI000pasus
BEIIIECTB Ha OCHOBE 001X
MpeACTaBIeHU 00 UX cocTaBe U
CTPOEHUHU;

MPUMEHSTh MpaBWJla CUCTEMATUYECKOU
MEXIYHapOAHOH HOMEHKIATYpbl Kak
CpEICTBa Pa3IMYEHUs U UACHTU(UKAIIUU
BEILECTB I10 UX COCTAaBY U CTPOEHHUIO;

COCTAaBJISTh MOJIEKYJISIPHBIE u
CTPYKTYpHBIE (OPMYJBI OpraHUYECKHX
BEIIECTB KaK HOCUTeNel MH(pOpMaluu o
CTPOCHHUH BEILECTBA, €ro CBOMCTBAX M

MIPUHA/UIE)KHOCTH K OINPEICICHHOMY
KJIaCCY COCIMHEHMUIA;
XapaKkTEepU30BaTh OpraHNYECKHE

BEIIECTBA II0 COCTAaBY, CTPOCHUIO U
CBOWCTBaM, YCTaHABJIMBATh MNPUYUHHO-
CJIEACTBEHHBIE CBSA3M MEXKIY JaHHBIMU
XapaKTepPUCTUKAMU BEILIECTBA;

NPUBOJIUTH  TNPUMEPBI  XUMHUYECKUX
peaKkuuii, pacKpbIBAIOIINX XAPAKTEPHBIE
CBOWCTBA THUIMYHBIX MPEACTABUTEIICH
KJIACCOB ~ OPraHWYECKHMX BEIIECTB C

TCCTUPOBAHM:, a TAKIKEC

BBINOJIHEHUS
00yJaroIuMucs
WH/IMBUyaJIbHBIX
3alaHui,  IIPOEKTOB,
HUCCIEeOOBaHUN.
Onenka pe3yJIbTaTOB
oOy4deHus:

[Ipn BbICTABNIEHUU
TEKyILen OILIEHKU
YUUTBIBAETCS:
-pe3yabTaTUBHOCTD
paboThI y4amierocst
npu BBITIOJTHEHUH
3aJJaHuil Ha Y4eOHBIX
3aHATUAX u
CaMOCTOSITEIIBHOU
paloThI;

- opopmieHuE 3a1aHni
coryiacHO o0pa3ia.

IIpn BBICTABJIICHUH
UTOTrOBOU OLICHKHU
YYHUTBIBACTCS:

- 00BEM U YpOBEHb
YCBOCHUA YyUalllUMUCH
TEOPETUYECKOT0
MarepHana;

- KayecTBO PEUICHUS
3a/1a4.

OLICHKH
B pesyabTare nzyuenusi yu1e0HOro KonTponb u ouenka | OCHOBHBIE METO/bI
npeamera « XMMHs MeTAJJIOB)» pe3ylabTaTOB OCBOCHMS | KOHTPOJIS 3HAHUM:
o0yyaromuiicss HAy4YUTCs: JUCLUIIIUHBL TEKYLIUH,
packpbIBaTh Ha NIpUMEPaxX POJib XUMHUH B | OCYIIECTBIISIETCS NEPUOIUYECKUI u
(hopMUPOBaHHH COBPEMEHHOW HAy4YHOW | MpernoiaBareieM B | UTOTOBBI KOHTPOJIb.
KapTUHBl MHpAa M B IIPaKTUYECKOH | mpouecce mpoBeAeHUs | Tekymui KOHTPOJIb

MPOBOJIUTCA B popMme:

- YCTHOT'O OTIpOCa;
-ITUCBMEHHOT0 OIPOCa;
-TIPOBEPKH  BBITIOJIHEHUS
MACbMEHHBIX JIOMAITHUX
3aJaHuM;

- TECTUPOBAHHUS
TeMam;
-IIOJIFOTOBKHU
COOOIIIEHHI;
-COCTaBJICHHS KOHCIICKTA
-HamucaHus pedeparos
Y TBOPYECKHUX paloT.

110

Texkymas MpOBEpPKA
IPOBOAUTCS
CUCTEMATUYECKU u3
ypoka B ypok. [lo uucny
IIPOBEPSAEMBIX u
XapakTepy BOIIPOCOB
pOBEpKa MOXET OBITh
VHIUBUYAIBHOI,
(bpoHTaTBHOMN u
KOMOMHHMPOBAHHOM.
[Iepuonnueckas
MpOBEpKa  MPOBOAUTCS

M0 3aBEPIIEHUU TEMBI
(paznemna).
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LIENTBIO X UJeHTU(DUKAITIN H
00BsICHEHUS 00JTACTH IPUMEHEHUS;
MPOTHO3UPOBATH BO3MOXKHOCTB
MPOTEKAaHUs XHWMHMUYECKUX peaKkIuil Ha
OCHOBE 3HAHMHM O THUIAX XHUMHUYECKOM
CBA3M B MOJIEKYyJaX pEareHTOB W HUX
PEaKIMOHHON CITIOCOOHOCTH;
HCIIOIL30BaTh 3HAHMSI O  COCTaBe,
CTPOGHHMM U XHMHYECKHX CBOHCTBax
BeIIeCTB ISl 0€30MacHOr0 MPUMEHEHHS
B MMPAKTHYECKOU JIEATEITLHOCTH;
MPUBOJAUTH TPUMEPHI MPAKTUYECKOTO
HCIIOJI30BaHUSI TIPOYKTOB MIEPEpadOTKH

HepTH u IIPUPOIHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COeIMHEHU I
(monmaTHIICHA, CHHTETHYECKOTO

Kay4yKa, alleTaTHOTO BOJIOKHA);
MPOBOJIUTH OMBITHl IO PACMO3HABAHUIO
OPraHWYECKHUX  BEIECTB: TJIMIIECPUHA,
YKCYCHOM  KHCJIOTBI, HENpeIeIbHbIX
YKUPOB, TJIFOKO3bI, Kpaxmaiia, OCJIKOB — B
COCTaBE  THUIIEBBIX  MPOAYKTOB U
KOCMETHYECKHX CPEJICTB;

BJIAJETh TpaBWJIaMU U  [pUEMaMU
O0e3onmacHO pabOThl ¢ XUMHYECKUMU
BEILIECTBAMU 51 71a00pPaTOPHBIM
00opynoBaHUEM;

YCTaHABIIMBATh 3aBUCUMOCTh CKOPOCTH
XUMUYECKOH peakluy MW  CMEIICHUs
XUMHUYECKOTO PABHOBECHSI OT Pa3IMYHBIX
(GhakTopoB ¢  LETBI0  OMpEeleICHHUS
ONTUMAIBHBIX  YCJIOBUM  TPOTEKaHUS
XUMHUYECKUX MPOLIECCOB;

MIPUBOUTH TIPUMEPHI THAPOIN3A COJICH B
IMOBCEIHEBHOM KHU3HU YEIIOBEKA;
MPUBOJIUTh TPUMEPHI  OKHCIUTENBHO-
BOCCTaHOBHTEILHBIX peaknuit B
MpUpPO/JIe, TPOU3BOACTBEHHBIX MpoOIlEccax
Y KU3HENIEATEIIbHOCTH OPTaHNU3MOB,;
MPUBOJUTh  TPUMEPBl  XMUMHUYECKUX
peaxIuii, PaCKpBIBAIOIIINX obmmme
XAMUYCCKHE CBOICTBa MPOCTHIX
BEIIIECTB — METAJIJIOB 1 HEMETAJIJIOB;
MPOBOJIUTH pAcCyYeThl Ha HAXO0XKJICHUE
MOJICKYJISIPHON (hOPMYITBI YTII€BOAOPOIA
0 MPOAYKTaM CropaHusi U MO €ro
OTHOCHTEIBLHOM IIJIOTHOCTH W MaCCOBBIM
JOJSAM DIIEMEHTOB, BXOJIAIIMX B €TO
COCTaB;

BIIAJICTh paBUIIaMU 0e30macHOTO
oOpamieHusi ¢ €IKUMH, TOPIYHMH U
TOKCUYHBIMU BEILIECTBAMH, CpPEACTBaAMU
OBITOBOM XMMHH;

OCYHIECTBJISITh ~ MOUCK  XUMHUYECKOU
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uHpOpMAaIHN o Ha3BaHUIM,
uaeHTuduKaTopam, CTPYKTYpPHBIM
(dhopmynaM BelecTs;

KPUTHYECKH OLIEHUBATh u
WHTEPIPETHPOBATH XHUMHAYECKYIO
nH(}OpPMAIIHIO, COJIepKAIILYIOCs B
COOOMICHUSX CpeicTB MacCOBOM
uHpopmanuu, pecypcax MHrepHera,

HAaY4YHO-IIOIIYJIIPHBIX CTATbAX C TOYKH

3peHus €CTECTBEHHO-HAy4YHON
KOPPEKTHOCTM B  LEIAX  BBIABICHUS
OLIMOOYHBIX CYXKJICHUH u

(dhopMupoBaHHs COOCTBEHHOH MO3HIINH;
MIPEJICTABIATh MYTH PEIICHIS
I00ANTBHBIX TTPOOJIEM, CTOSAIINX TIEPE]T
YEJI0BCUYCCTBOM: IKOJIOTHUECKHUX,
SHEPreTHYECKHX, CHIPHEBBIX, H POJIb
XUMHH B PEIICHUN YTHX TPOOJIEM.

dopma MPOMEKYTOUHOU
aTTecTaluu
YCTaHOBJICHHAs
yu4eOHBIM  IJJAHOM B
koHue 1 cemectpa -
apyras ¢dopma
IIPOMEXYTOUHOU
aTTecTalMy, B KOHIE 2
cemecrTpa —
Qg epeHIMPOBaHHBIN
3auer.

dopmMa KOHTPOJIS

Kpurtepun oueHku pe3yibTaToB

pe3yJbTATOB 00yUeHUsl 00y4JeHust
[TpoBepounas pabdora, — «OTIMYHO» BBICTaBISETCS oOOywaromiemycs, eciu pabora
KOHTpOJIbHAs paboTa BBIMIOJTHEHA  MOJIHOCTHIO, 15805 B HEH  HUMEITCA
HECYIIECTBEHHBIE OIITNOKH, Ha Ka4yeCTBEHHBIE u

TEOPETHYECKUE BOIPOCHl JIaH TOJHBIN, HCYEPIBIBAIOIIMMA
OTBET JINTEPATYPHBIM SI3BIKOM C COOJIFOJICHUEM TEXHHUYECKOU
TEPMUHOJIOTUU B OnpeeIeHHON JIOTHUYECKOU
MOCJIEIOBATEIILHOCTH, MIPUBOJUT HOBBIE TIPUMEDHI,
YCTaHaBIMBAET CBS3b MEXIY U3y4aeMbIM U paHEe U3YUEHHBIM
MaTepHaJioM MO0 KypCy, YMEET NMPUMEHHUTHh 3HAHUS B HOBOU
CUTYaIlUH;

«XOpOoIlO0» BBICTABISETCS oOOydaromeMmycsi, eciau pabora
BBIINIOJIHEHA TIOJTHOCTRIO MIIM He MeHee ueM Ha 80 % oT o0beMa
3a/laHusl, HO B HEW MMEIOTCS HENOYEeThl U HECYIECTBEHHbIE
OMMOKH; OTBET HAa KAY€CTBEHHBIE M TECOPETUUCCKUE BOMPOCHI
VIOBJIETBOPSIET  BBILIETIEPEUUCIEHHBIM TpeOOBaHUSAM, HO
COJICPKUT HETOYHOCTH B M3JIOKEHUHU (DAKTOB, OMpPECICHHI,
MOHITHI, OOBSICHEHHH B3aMMOCBS3€H, BBHIBOJIAX M PEIICHUU
3a/1a4; YYalluics HWCIBITHIBAET TPYIHOCTH B MPUMEHEHUU
3HaHUW B HOBOWM CUTyalMH, HE B JIOCTATOYHOW MEpPE
WCIIOJIB3YET CBSI3M C paHEe U3YYCHHBIM MATEPHUATIOM.
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—  «YIOBJCTBOPHUTEIBHO» BBICTABISICTCS OOYYaIONIEMYCs, ©CIIH
BBIITOJIHEHA B OCHOBHOM BEpHO (00BEM BBIITOJIHEHHON YacTh
cocTaBIIsIeT He MeHee 2/3 oT obuiero o0bema), HO JOMYIIEHBI
CYIIECTBEHHBIC HETOYHOCTH; OOYYaIOUIHiics OOHapyKHBaeT
NOHUMaHHEe y4eOHOro MaTepuana TpU  HEJIO0CTATOYHOU
MOJTHOTE YCBOCHUS TMOHSITHH W 3aKOHOMEPHOCTEH; yMmeeT
OPUMEHSTh TOJYYCHHBIC 3HAHUS TPU PEHICHUH MPOCTHIX
3aj1au ¢ MCIIOJIb30BAaHUEM TOTOBBIX (OPMYII, HO 3aTPYAHSIETCS
OpU  PCIICHWH  KA4YeCTBEHHBIX  3aJad M CIIOYKHBIX
KOJIMYECTBEHHBIX ~ 3aj7ay, TpeOYIOIMX MpeoOpa3oBaHuUs
dbopmyL.

— «HCY/IOBJICTBOPUTEILHO»  BBICTABJISICTCS  OOydaromemycs,
ecnmm  pabora B OCHOBHOM HE  BBIMOJHEHAa (00BeM
BBITIOJTHEHHON YacTu MeHee 2/3 oT o0iiero o0bemMa 3a/1aHus);
0o0y4aromuicsi TOKa3bIBaCT HE3HAHWE OCHOBHBIX ITOHSTHH,
HETIOHMMaHNE U3y4YCHHBIX 3aKOHOMEPHOCTEH M B3aUMOCBSI3CH,
HE YMEET peliaTh KOJIMYECTBEHHBIC U KAYCCTBEHHbIC 3a/Ia4H.

TectupoBanue

OnenuBaercs AupHEpeHIMPOBAHHO B COOTBETCTBHU C KPUTCPHSIMH
OIICHOK (CM. TabnwIry u3 1.5)

VYeTHBII onpoc

— «OTJIMYHO» BBICTABISAETCS OOYYarOIIEMYCs, €CIId OH IOJHO
packKpbLI cojiepKaHue Marepuana B o0Beme,
IIPEAYCMOTPEHHOM  NPOrPaMMOM;  M3JIOKHJI  MaTepuall
IPAMOTHBIM ~ SI3BIKOM B OINPEIEICHHOM  JIOTMYECKOU
IIOCJIEIOBATEIbHOCTH, TOYHO HCIIOJIb3Yysl MAaT€MAaTHYECKYyHO U
CIIEUUATIM3UPOBAHHYI0O  TEPMHUHOJIOTMI0O M  CHUMBOJIUKY;
NPaBUIBHO BBHIMOJHWI Tpaguueckoe H300paKeHWE W WHBIC
yepTeku U TpaduKH, COMYTCTBYIOUIME OTBETY; IOKa3al
YMEHUE  WJUIKOCTPUPOBATH  TEOPETUYECKUE  ITOJIOKEHHUS
KOHKPETHBIMU NPUMEPAMH, IIPUMEHATh UX B HOBOW CUTYyalluu

npu BBITTOJTHEHUH MIPaKTUYECKOTO 3aJJaHus;
IIPOJEMOHCTPUPOBAI YCBOEHHUE paHee U3Y4YEHHBIX
COITyTCTBYIOIIUX BOIIPOCOB, c(OpMHUPOBAHHOCTh u

YCTOWYMBOCTh HUCHONB3YEMBIX TPU OTBET€ YMEHHHA U
HABBIKOB; OTBEYAJl CAMOCTOSTEILHO 0€3  HaBOJSAIINX
BOIIPOCOB.

—  «XOpOIIOY» BBICTABIIAETCS 00yYarOIIEMYyCs, €CITH OTBET UMEET
OJIMH W3 HEJOCTATKOB: B M3JIOKCHHUH JIOMYIIECHBI HEOOIbITNE
po0Oebl, He UCKA3UBIIUE JTOTUYECKOT0 U MHPOPMAITMOHHOTO
CONEepXaHUsA OTBETa; HET ONpPEICeNICHHOH JIOTMYecKOn
MOCIIe0BATEIHHOCTH, HETOYHO UCTIONB3YeTCS
MaTeMaTHYeCcKass W CICIHATU3NPOBAHHAS TEPMHUHOJIOTUS U
CHUMBOJIMKA; JOMYIIEHbI OJMH-J[BA HEJ0UYeTa MPH OCBEIICHUU
OCHOBHOTO  COJICp)KaHHWS  OTBETa, HCIPABJICHHBIE  II0
3aMEUaHHIO MpernojaBaTelis; MOMYIIeHbl OMMOKa WiIu Oolee
JIBYX HEJ0YETOB IPH OCBEUICHUH BTOPOCTEIIEHHBIX BOIPOCOB
WIH B BBIKIIAJKAX, JIETKO MCTPABICHHBIC M0 3aMEYaHUIO WU
BOTIPOCY TPETIOIaBaTelsl.

—  «yZIOBJETBOPHUTEIHHO» BBICTABISIETCSI OOYYaIOLIEMYCs, ©CIH
HEMOJHO WM HEMOCIeI0BAaTEIbHO PACKPBITO COJIEepiKaHue
Marepuaia, HO I[IOKa3aHO oOllee TMOHMMaHHE BOIMPOCa,
UMENHUCh  3aTpyIOHEHHs] WM  JOMYyIIeHbl  OMHOKH B
OTIpE/ICICHUH  TIOHSTHHA, WCIOJB30BAHUN TEPMHUHOJIOTHH,
yepTekax, OJOK-CXeM W BBIKIAJKaX, HMCIPABICHHBIE MOCIE
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HECKOJIBKMX  HABOMIIMX  BOIPOCOB  IPENoOAaBaTels;
o0yyaromuics He CpaBUiICS ¢ TPUMEHEHUEM TEOPUHU B HOBOU
CUTyallul IIPH BBIIOJHEHUU IIPAKTHYECKOTO 3aJaHMs, HO
BBITOJIHWJI 3a7laHusl 00S3aTEIILHOTO YPOBHS CJIIOXKHOCTH TIO
JAHHOW TeMe; IpU 3HAHUU TEOPETHYECKOIO Marepuaa
BBISIBIICHA HEJOCTaTOYHAsA C(OPMUPOBAHHOCTH OCHOBHBIX
YMEHMU U HAaBBIKOB.

«HEYIIOBIICTBOPUTEIBHO»  BBICTABISICTCS ~ OOydYaromemycs,
€CIi  HE pPAcKphITO OCHOBHOE COJIEpKaHHE Y4eOHOTO
MmaTtepuana; OOHapyXKEHO HE3HaHUE WM HEIOHUMaHHE
oOydaromuMmcst OoJbIIeld WM Hauboliee BaKHOH 4YacTU
y4yeOHOro MmarepHaia; AONYLIEHbl OIIMOKM B ONpEAEICHUU
MOHSTUM, NPU MCIIONB30BAHUM TEPMUHOJIOTMH, B 4epTexkax,
OJIOK-CXeMax M MHBIX BBIKJIQJKaX, KOTOPbIE HE HCIPABIIECHbI
110CJIE HECKOJIBKMX HaBOJSALIMX BOIPOCOB MPENOIaBATEIS.

HpaKTqucxoe 3aHATHC

«3aYTCHO» BBICTABISIETCS OOydaromeMycs, He HMEIOIIeMY
HEYJOBJICTBOPUTEIILHBIX ~ PE3yJbTaTOB IO BCEM  BHJaM
TEKYIIET0 KOHTPOJS  YCIEBAEMOCTH, MPEAYCMOTPEHHBIM
YTBEpKACHHONW pabouell mporpamMmoil mnpeamera, U (UIIH)
MOKa3aBIIEeMy 3HAaHHE OCHOBHOTO Y4eOHO-TIPOTPaMMHOIO
Martepuajia B 00beMe, HEOOXOIUMOM Ui JalbHEHIIero
00ydeHus 1 TpoeCCUOHATBLHON NeATeIIbHOCTH;

«HE 3a4TEHO» BBICTABJIACTCS OO0YYAIOIIEMYCS, HMEIOLIEMY
HEYJOBJICTBOPUTEIIbHBIA ~ PE3yJIbTaT [0  OAHOMY WU
HECKOJIBKUM BHJAM TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH,
NPeyCMOTPEHHBIM paboueil mporpaMmMoi mpeameTa, u (MiIu)
MOKa3aBIIeMy TMpoOelbl B 3HAHUM OCHOBHOTO Y4eOHO-
POTrPaAaMMHOT0 MaTepHUaa.
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5. ®OHJbI OHEHOYHBLIX CPEJACTB

2 cemecTp o0yueHusi. DopmMa NpoOMe:KyTOYHOMN aTTECTALUN —

«AnddepeHupoOBaHHDBIN 32a4eT»

Bormnpocs! 11t moarotoBku K 1u@hepeHIIMpOBaHHOMY 3a4ETy M0 MPEAMETY «XUMUs

1. Opranuyeckas XuUMHS.

byrtneposa
AJKaHBI

ApeHsl
CroupTtel. @eHon

Anpernapl

O 0N U R L

MCTAJIIIOB»

Teopust cTpoeHHe oOpraHudeckux BemecTs A.M.

[IpupoHbIe UCTOYHUKHU YTIEBOAOPOIOB

HenpenenbHble yTiI€BOIOPOIBI.

['eneTndeckas CBSI3b OPraHUYCCKUX COC,ZII/IHGHI/Iﬁ

. KapOoHOBBIE KHUCITIOTHI.

lO Crnosxuble 3¢upsl. XKupsl

11.¥YraeBoan:

12.A3oTocoaepxanye OpraHn4eCKue COEUHECHUSL.
13.OCHOBHBIEC NOHATHUS U 3aKOHBI XUMHUH

14. IICXD u IICXD JI 1 Menaeneena

15. Tunbl XUMUYECKHUX CBSI3€M, KPUCTATUIMYECKUE PEIIETKU
16.Knaccudukarus XuMHYECKUX PEaKIIHi

17.T2]1

18.'maponu3 coneii. OBP
19.Knaccudukarys HEOpraHMIECKUX BEIIECTB

20.MeTamibl, OKCHIBI

21.Cnoco0Osbl nonyuyeHus Meramio. Kopposus
22.Kucnotel, ocHoBanus. Coiu
23.I'eHeTnyeckas CBsI3b HEOPraHUYECKUX BEIIECTB
24.PemeHne pacu€THBIX 3a1a4.

OrneHnka MHAMBUAYATBHBIX 00pa30BaTENbHBIX JOCTHIXKEHUN IO Pe3ysibTaTaMm
IIPOMEKYTOYHOW AaTTECTALIMU MPOU3BOJIUTCS B COOTBETCTBUHM C YHUBEPCAIbHOU

LIKAJIOM:
IIpouent KauyecTBeHHas1 OlleHKA HHAUBUAYAJIbHBIX
pe3yJIbTATUBHOCTH 00pa3oBaTeJbHBIX J0CTHKEHUI
(MpaBUJIBLHBIX OTBETOB) 0aJs1 (oTMeTKa) BepOaJIbHBIH aHAJIOT

90 + 100 5 OTJIMYHO

80 + 89 4 XOPOIIIO

70 +79 3 YIAOBJICTBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIHHO
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Kputepuu oueHku:

90 + 100% (5 GamnoB) npucBauBaeTcs 00y4aroIeMycsl, €CJIU OH MOJHOCTBIO
BBITIOJTHUII 33J]aHie SK3aMEHAIIMOHHOTO OwiieTa: Aall MpaBUIbHBIE OTBETHI HA
BCE BOMPOCHI U PEIIII BCE 3a]1a4H;

80 + 89% (4 OGamna) mpucBamBaeTCsi 00yJaromeMycCs, €CJId OH TIOJHOCTBIO
BBITIOJHUJI OJHO MPAKTHYECKOE 3a/laHre SK3aMEHAIlMOHHOTO OujeTa W aan
MPaBUIBHBIA OTBET HAa TEOPETUYECKHA BOMPOC, OO BBIMOJIHIII JIBA
NPAKTHYECKHUX 3a/IaHUs, HO HE CMOT MPaBUJIHHO OTBETUTh HAa TEOPETHUCCKUIN
BOTIPOC;

70 +~ 79 % (3 Oamna) npucBanBaeTcs 00y4YalOIIEMyCs, €CJId OH MOJHOCTHIO
BBITIOJTHWJI OJTHO TPAKTUYECKOE 3aJaHhe SK3aMEHAI[MOHHOTO Ouiera u
JIOMTYCTHJI CYIIECTBEHHBIC OIMIMOKH TIPU OTBETE HA TEOPETHUECKUN BOTIPOC;
menee 70% (2 Oamna) mpucBamBaeTCs OOydYaroOIIeMycs, €CIU OH HE CMOT
BBITIOJTHATH HUA OJTHOTO MPAKTHYECKOTO 3aaHMS YK3aMEHAITMOHHOTO OHJjIeTa.
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6. AIATITAIIUSI PABOYEM TIPOTPAMMBI JJIsI JIAI[ C
OI'PAHUYEHHBIMH BO3MOKHOCTSMMA 3/10POBbSI (OB3)
AJnlanTupoBaHHas MporpamMma paspabaThiBaeTCsd NPU HAJWYUK 3asgBJICHUS CO
CTOPOHBI 00y4aroierocs (POAUTENEH, 3aKOHHBIX MPEJCTABUTENCH) U MEIUITMHCKUX
MOKa3aHUM (PEKOMEHIAIUSIMHU TICUXOJIOT0-MEIUKO-TIEIarOrM4ecKOi  KOMHUCCHH).
JIns “HBaNMMI0B alanTUPOBaHHAs 00pa3oBaTeIbHas MporpaMma pa3padaTbiBacTCs B

COOTBETCTBHH C HHIWBHUIYATHHOU MTPOTPAMMOM peaOMITHTAIIHH.
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