MuHHCTEPCTBO HAYKK U BbicLiero obpasosanus Poccuiickoii Menepaiinm
MenepasibHOe rocyapeTBeHHoe B10/KeTHOE 00pa30BaTENILHOE YUPEKIEHHE
BhicIero obpazoBaHus
«YumcKuii rocy1apcTBeHHbIH aBUALIMOHHBIH TEXHUYECKUH YHUBEPCUTETY
Y(UMCKHI aBHALIHOHHBI TEXHUKYM

P i &
TpopekTopno yue6Hoii paGore

A. H. Enuszapben

10 mionst 2021,

Bt e 1

Pabouas nporpamMma 21€KTUHBHOIO Kypca
OVIL13 Xumusi MeTalji0B
HauwmeHoBaHKe cnenualbHOCTH
24.02.02 IMpou3BOACTBO ABHANHOHHBIX IBHTaTE/ICH
KBanudukauus BbInycKHHKa

Texuur

bazosas noaroroska
Mopma 0OyyeHus: OuHas

Vipa, 2021



PaGouas  mporpamma  pa3paboraHa Ha  OCHOBe  (eaepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBbHOTO CTAaHAApTa CPEAHETr0 Mpo(PecCHOHATHLHOTO
obpazoBanus 10 crnenuanbHoctn  24.02.02  [Ipom3BOJACTBO  aBHUAIIMOHHBIX
JIBUTATEJICH, yTBEPKIACHHOTO IpHKa3oM MUHHUCTEpCTBA OOpa3oBaHUS W HAyKHU
Poccutickoit @enepanuu ot 21 anpens 2014 r. N 363.

Opranmzanusi-papadotunk:  DenepalibHOE  TOCYAapCTBEHHOE  OIOKETHOE
oOpa3oBaTeILHOe YUYPEKICHUE BBICIIETO 00pa3oBaHus «Y puMckmit
TOCY/IapCTBEHHBI  aBUAIMOHHBIN TEXHUYECKHH yHHBEpcUTeT» Y QUMCKHIA
ABUALMOHHBIN TEXHUKYM



COJEPKXAHHUE

. TACHHOPT PABOYEM IIPOTPAMMBI YYEBHOI'O

INPEJIMETA

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

. YCJIOBUAA PEAJIM3AIIMA PABOYEW ITPOI'PAMMBI
YYEBHOI'O IPEIMETA

. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHMUS

YYEBHOI'O IPEIMETA

. ®OH/IbI OIEHOYHBIX CPEJICTB

. AJJATITAIIUSI PABOYENl MPOTPAMMBI JJISI JUL[ C
OTPAHUYEHHBIMA BO3MOKHOCTSIMA 3/IOPOBbBS
(OB3)

CTp.

13

14

19
44



1. MACIIOPT ITPOI'PAMMBLI YYEBHOI'O ITPEJIMETA
XuMHs MeTaJ1J1I0B

1.1. O6sacTh npuMeHeHHs POTrPAMMBbI

[IporpaMma  y4eOHOW  TUCIHUIUIMHBI  SIBISIETCS  YacThlO  MPOTPAMMBI
MOJATOTOBKHU CIENUANUCTOB cpeanero 3BeHa (manee - TIIICC3) B cooTBETCTBHM C
denepanbHBIM  TOCYIApCTBEHHBIM  00pa30BaTEIbHBIM  CTaHIAPTOM  CPEIHETO
npodeccuoHanbHOr0 oOpa3zoBaHusi 1o cnenuanbHocTH 24.02.02 «IIpousBoacTBo
aBUAITMOHHBIX JBUTATEIICH
1.2. MecTO0 IUCHUILUIMHBI B CTPYKTYype OCHOBHOIi mpodeccCHOHATbHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI:

JlucrumimiHa ~ OTHOCUTCA K 0a30BBIM  AWCIUIUIMHAM W BXOJWUT B
obmeoOpaszoBarenbHblil UK TexHuueckoro npodwmis [MIICC3 no cneunanbHOCTH
24.02.02 «ITpon3BOACTBO aBHAIIMOHHBIX JIBUTATEIICH

1.3. Heau u 3aga4yu AUCHUIUIMHBI — TPeOOBaHUSI K Pe3yJibTaTaM OCBOEHHA
AUCIHUILINHDBI:

OcBoeHue cojiepkaHusl Y4eOHOW AUCIUIUIMHBI «XHMHS METAIOBY,
o0ecneunBaeT AOCTHXKEHHE 00YYarOIUMUCS CIEIYIOINX Pe3yIbTaTOB:

* IUYHOCHIHBIX:
— YyBCTBO TOPJOCTH M YBaXXEHUS K HCTOPUM M JOCTHXKEHMSIM OTE€YECTBEHHOMN
XMMHUYECKON HayKW; XMMHUYECKHM TpPaMOTHOE MOBEAECHUE B INPOQeCcCHOHAIbHON
NESATEIbBHOCTY M B OBITY HpH OOpalllEHUHM C XUMHYECKHMMH BEIIECTBAMU,
MaTepHaJlaMH U MIPOLIECCaMU;

— FOTOBHOCTh K TPOJOJDKEHUIO 00pa30BaHMsA M TOBBILIEHUS KBaNU(UKALUU B
n30paHHON TPOQECCHOHANBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
XUMUYECKUX KOMIETEHIUH B ATOM;

— YMEHHME WCIOJb30BaTh JOCTUKEHUS COBPEMEHHOM XUMHUYECKON HayKH U
XUMUYECKUX TEXHOJOTUM JUIsl TOBBIIIEHUS COOCTBEHHOI'O WHTEIUIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOU NpodhecCuOHaIbHOM NeATeTbHOCTH;

* MemanpeomMemHuix.

— WCIIOJIb30BAaHWE PA3JIMYHBIX BHUJOB TIO3HABATEILHOW  JEATEILHOCTH U
OCHOBHBIX  HHTEJUICKTYaJIbHbIX orepanuin (mocTaHOBKH 3a/1a4H,
dbopMyIMpOBaHUS  TUIOTE3, aHAJIW3a W CHHTE3a, CpPaBHCHUSA, OOOOIICHUS,
CUCTEMATHU3AIINH, BBISBJICHHS IPUUYUHHO-CIIC/ICTBEHHBIX CBS3EH, TOMCKA aHAJIOTOB,
dbopMyIMpOBaHHs BBHIBOJOB) JUIsl PEIICHHS MMOCTABICHHOW 3a/Jaud, MPUMECHCHHE
OCHOBHBIX METOJOB TMO3HaHWs (HAONIOJCHHS, HAYYHOTO OKCIIEPUMEHTA) IS
U3YUYCHUS PA3IMYHBIX CTOPOH XHUMHYECKHUX OOBEKTOB M MPOIIECCOB, C KOTOPHIMHU
BO3HHMKAET HEOOXOIMMOCTh CTAJIKUBATHCS B MpodhecCruoHanbHOU chepe;



— UCIOJb30BAaHUE PA3JIMYHBIX HCTOYHUKOB [JIsl MOJY4YEHUS XUMHUYECKOU
uH(poOpMaIuU, YMEHHE OLICHUTh €€ JOCTOBEPHOCTb I JIOCTHOXKEHHS XOPOIIHMX
pe3ynbTaToB B MpodeccuoHaIbHoM cdepe;

* nPpeOMemHbix.

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

— BIIQJICHHE OCHOBONOJIATAIOUIMMU XHUMHUYECKUMHU TOHATUSMH, TEOPHUIMHU,
3aKOHAMH M 3aKOHOMEPHOCTSIMH;  yBEPEHHOE  IIOJIb30BAHME  XHMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

— BJIAJICHHE OCHOBHBIMM METOJAMHM HAYYHOTO ITO3HAHMSA, HCIOJIB3YyEMBIMU B
XUMHUU: HaOJIIOJCHUEM, OIKUCAaHUEM, HU3MEPEHHEM, 3KCIEPUMEHTOM; YMEHUE
o0pabaTbiBaTh, OOBSCHATH PE3yJbTAThl IMPOBEJAEHHBIX OINBITOB U  JeiaTh
BBIBOJIbI; TOTOBHOCTb U CIIOCOOHOCTBH MPUMEHSATh METO/IbI TO3HAHUS NIPU PEILICHUU
IIPAKTUYECKUX 3a/a4;

— Cc(pOpMUPOBAHHOCTb  YMEHHUS  JaBaTb  KOJUYECTBEHHbIE  OLEHKH U
MIPOU3BOIUTH PACUETHI [0 XUMUUECKUM (HOpMysIaM U YpaBHEHUSM;

— BJIQJICHHE TIPaBUJIaMHU TEXHUKHU 0€30MacHOCTU MPU UCIOJIb30BAaHUN XUMUYECKUX
BEILIECTB;

— c(OpMHUPOBAHHOCTH COOCTBEHHOW MO3UIMUA IO OTHOIICHUI0 K XUMHUYECKOU
uH(pOopMaIuu, NOJy4aeMOH U3 Pa3HbIX HCTOYHUKOB.

1.4. Pexomenayemoe KOJHYECTBO YAaCOB HA OCBOCHHE IPOrpaMMBbI
AUCHUIIHHBI:

MaKCUMaJbHOW y4eOHOM Harpy3ku oOyuaromierocst 44 yaca, B TOM YHCIIE:
TeopeTUIecKoro oOydenus 26 4yacos
NMPaKTHYECKUX 3aHATUI 184acos.



1. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM y4eOHOro npeaMeTa U BU/IbI y4eOHOI padoThI

Bua y4eOHoii padoThl

Oovem uacoe

2 cemecmp

MakcuMasbHasi yueOHasi HArpy3Ka 44
(Bcero)
Oo0s13aTeIbHAA  ayaUTOpPHAst  y4eOHas 44
Harpyska (Bcero)
B TOM YHCJIC:

JIEKIIAU 26

PAKTUYCCKUE 3aHATHS 18

DopMmbl NPOMEINCYMOYHOU ammecmayuu

Jluppepenyuposarnolii 3auem




2.2. TemaTu4ecKuii IJIAH U COEP:KaHNE Y4eOHOI0 IpeaMeTa

Ypoesenw
HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U NPAKTHYECKHE PadoThl, CAMOCTOATEIbHAS Oo0bem
pa3aeyioB u TeM paboTta o0yuaommxcs, KypcoBasi padot (IPoeKT) (eciu npedycmomperst) 4acoB ocei)lenu
1 2 3 4
Paznen 1. Oprannyeckasi XUuMHs 16
Tema 1.1. Coaep:xanue yueOHOIro MaTepHaJia 4
OcHoBHbIE OHATHA | 1 IIpeamer opranmdeckoy xumuu. I[IpuponHbBIE, HCKYCCTBEHHBIE U CHHTETHMYECKHE OpPraHUYECKHE 2 1
OpraHu4ecKoi BeniecTBa. CpaBHEHUE OPraHUYECKUX BEUIECTB C HEOPTaHUYECKUMU. Teopus CTPOSHHUS OPraHuYecKUX
XUMHH U TEOPUS coenquHeHuil A.M. BytiiepoBa. OCHOBHbIE IOJIOKEHUSI TEOPUU XUMHUYECKOro cTpoeHus. M3omepus u
CTpOoeHust u3oMepbl. XuMudeckue (Gopmysibl U MOAENU MOJEKyl B opraHudeckod xumuu. Kiaccudukanus
OpPraHu4ecKux opraHmveckux BemiecTB. Kimaccugukaiys BemIecTB MO CTPOCHHUIO YIIIEPOJAHOTO CKEJeTa M HaTHIUI0
coeTMHeHUit dbyHKIMOHANBHBIX Tpymi. ['omonoru u romonorusi. Hauana nomenkiatypsl IlUPAC. Knaccudukanus
peaknuii B opraHudeckoil xumuu. Peakuum mnpucoenuHeHus (TUAPUPOBAHUS, TaJIOTSHUPOBAHUS,
TUAPOTaTIOreHUPOBAHUS, THIpaTalkn). Peakuuu OTUICTICHUS (meruapupoBaHus,
JETUIpOorajloreHUpOoBaHus, Aeruapartanun). Peakunn 3amemenus. Peakuu nsomepusanuu.
IpaKTHYecKoe 3aHsTHE 2 1
[IpoBepka 3HaHuit oOyvaronuxcst mo Teme 1.1. 3HaHMEe OCHOBHBIX TOJIOKEHUN Teopuu byrinepoBa, ymMeHue
IIOCTPOEHHUS YIVIEPOJHBIX CKEJIETOB Ha INPUMEPE NPOCTBIX YIIEBOJOPOAOB M HMX IPOU3BOAHBIX. YMEHHE
ONpeAeNATh TUIIbI THOPUIN3ALIMK aTOMOB YIJIepo/ia, HAJIMYUE U~ U CUTMa- CBSI3€il B CTPYKTYpHOU Qopmyre
OpPraHWYECKOT0 BEIIECTBA.
Tema 1.2. Cojepkanne ydeOHOro MaTepuana 4
Yriaesonopoasl M ux | 1 AnkaHbl. AJKaHbl: TOMOJIOTHUECKHUH Psii, ©30MEPUSI 1 HOMEHKJIATypa aJKaHOB. XMMUYECKHUE CBOMCTBA 2 1
NPUPOJAHbIE aJIKaHOB (MeTaHa, 3TaHa): TOpeHHe, 3aMellleHne, pa3iokKeHHe, TeruiprupoBanue. [I[puMeHeHne alkaHoB
HCTOYHUKH Ha OCHOBe CcBOMCTB. IIporecchl NpOMBINIIEHHONH MepepaboTKu He(TH: KpPEeKHUHT, pPU(OPMUHT.
OkTaHOBOE€ uHMCIO OEH3MHOB U I1€TAHOBOE YMCIO JM3elbHOro TomauBa. Kokcoxumuyeckoe
IIPOU3BOJICTBO U €TI0 MPOAYKIHS.
Penenne skcriepiMeHTaIbHBIX 3a4a4
2 AnkeHbl. DTWUJIEH, €ro TMoJIydeHue (JIeTHAPUPOBAHUEM OJTaHa, JETOJMMEpHU3alliell TOJUAITHUIICHA). 1




I'omonoruyeckuii psia, U30Mepusi, HOMEHKJIATypa aJIKEHOB. XMMUYECKHE CBOWMCTBA DTHUJICHA: TOPEHHUE,
KayeCTBEHHbIE peakiuu (oOecrBedyrBaHue OpPOMHOI BOABI M pacTBOpa I€pMaHraHaTa Kajus),
ruaparanys, nojuMmepusanus. [IpuMeHenre sTuiIeHa Ha OCHOBE CBOMCTB. JlueHbl U Kayuyku. [lonsaTue
0 JueHaxX KaK YIIEeBOAOPOJax € ABYMs IBOWHBIMHU CBS3AMH. CONpPSDKEHHBIE JUEHBI. XUMHYECKHE
cBoiicTBa OyraaueHa-1,3 u n3onpeHa: odecrBeynBaHue OPOMHOM BOABI U MOJIMMEPH3AIUS B KAyUyKH.
HarypanpHbliik M CHHTETHYECKHE Kaydyku. Pe3umHa. AjkuHbl. AlUETWIeH. XHUMHUYECKHE CBOMCTBA
alleTWiIeHa: TOpeHue, obecrBeurBaHUE OpPOMHOW BOJABI, MPHCOCIMHEHHE XJOPOBOAOPOAA U
ruapaTanys. [IpumeHeHne aneTuieHa Ha OCHOBE CBOMCTB. MeskKilaccoBasi M30MEpUs C aJIKaIUEHAMMU.

Tema 1.3.
Kucaopoacoaep:kamg
He OpraHn4yecKue
coeMHEHUS

3 Apenbl. benzon. Xumuueckue cBoiicTBa O€H30J1a: TOpEHUE, PEaKIMU 3aMeIleHus (raJloreHupOBaHue,
HuTpoBaHue). Ilpumenenne 6eH30J1a HA OCHOBE CBOMCTB.

IIpakTHYecKkue 3aHATHS

1 [IpenenpHbIC YIIIeBOIOPOIBI. AJIKaHBL. XMMHUYECKUE U (PU3NYECKHE CBOMCTBA, OJTYUYCHHUE.

2 HenpenenbHble yriaeBogopobl, XUMUUECKUE U (PU3NYECKHE CBOMCTBA, OIyUYEHHUE.

3 Apomatuyeckue yrieBoAopoabl Ha pUMepe OeH30ja U ero MpOoCTeHIINX roMojoroB. XMMUUYECKHE U
¢u3nyecKue CBOMCTBA, NOJyYEHHE.

Coaep:xanue yueOHOTo MaTepHaJia

1. | Couprtsl IlonydyeHnue sTaHona OposkeHUEM TIIIOKO3bl U TUApaTanueit sTuiaeHa. [ MapokcuipHas rpymma
Kak (¢yHKuuoHanbpHas. [loHsATHE O mpenenbHBIX OAHOATOMHBIX CIHUPTaX. XHUMUYECKUE CBOICTBa
ATAHOJIA: B3aMMOJICHCTBHE C HATpUeM, 0Opa30oBaHUE MHPOCTHIX U CIOXHBIX 3(PHUPOB, OKUCIEHUE B
anpaerul. IIpuMeHeHHMe »53TaHOIA HAa OCHOBE CBOWMCTB. AJIKOTOJIM3M, €ro IIOCIEICTBHS U
npenynpexaeHue. [ uuepyuH Kak NpecTaBUTeNb MHOTOATOMHBIX cIUpTOB. KauecTBeHHas peakuus Ha
MHOIroaroMHble crupTel. IIpumenenue rounepuHa. @enos. dusmyeckne M XUMHUYECKHE CBOMCTBA
¢denona. BzaumHoe BIusHME aTOMOB B MoJeKyje (heHoja: B3aUMOAECHCTBHE C THAPOKCUIOM HATpUs U
a30THOM kucaotoil. [IpumeHenne peHona Ha OCHOBE €ro CBOWCTBA

2 Anpnerunsl. [Tonstue 06 anpaerngax. AnbAerujHas rpymma kak ¢GyHkunoHaabHas. @opmanbaerua u

€ro CBOMCTBA: OKUCIIEHHE B COOTBETCTBYIOIIYIO KHUCIOTY, BOCCTAHOBJIIEHHE B COOTBETCTBYIOIIMM CIUPT.
[TonydyeHue ambAErHIOB OKUCIEHHEM COOTBETCTBYIOIIMX CHHUPTOB. [IpumeneHue dopmanbaeruaa Ha
ocHOBe ero cBoicTB. KapOonoBwie kucinoTsl. I[loHstue o kapOoHOBBIX KucioTax. KapOokcuibHas
rpynna kKak (yHKIMOHaJdbHas. ['OMOJOrMYeckuil psii TNpeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kuciot. [lomyuyeHne kapOOHOBBIX KHCIIOT OKHUCICHHEM ajlbJEeTHA0B. XMMUUYECKHE CBOMCTBA YKCYCHOM




KHCJIOTHI: OOIIME CBOMCTBa ¢ MUHEpPAIbHBIMHU KHCIOTaMH M peakuuu stepuduxanuu. [Ipumenenue
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. BrpIcuIne XKMpHBIE KUCIOTHI Ha MPUMEpPE NaJIbMUTHHOBOW U
CTE€apHUHOBOI.

IIpakTH4eckne 3aHATHA 4
1. Xumuueckue 1 pU3MUECKUe CBONCTBA CIIUPTOB (OKUCIICHUE CIIUPTA B aJIbJACTH/I, MOIy4YEeHUE TIIHIepaTa
MeJH, TUTPOCKOITUYHOCTH);
2. Xumuueckue M (PU3MUECKUE CBOMCTBA ajJbJETHJO0B (peakuus CcepeOpsHOro 3epKana, OKHCICHHE
aIIbJCTH/IOB B KHCJIOTY ¢ moMolipio ruapokcuaa meau (11));
3. CBolicTBa YKCYCHOM KHMCIIOTHI (B3aMMOJICHCTBHE C METAJUIaMH, C OCHOBAHMSIMH, C COJISIMU, OTHOIICHUE
K UHJIUKaTOpam);
Tema 1.4 Coaep:xanue yueOHOro MaTepHaJia 4
Aszorconep:xkamue | [lomumepsl. benku u nonucaxapuibl Kak OMOMOTMMEPBI. 2
OpraHuvecKue IlnacTmaccel. [lonyyeHue noauMepoB peakiuyeil MoauMepu3aluy U MOIUKOHAEHCAuU. TepMOIIaCTUYHbIE
cOeJUHEeHHSI. U TEpMOpEaKTHUBHbIE IIacTMacchl. [IpeacraBurenu miactmacc.
HHonumepsi Bonokna, ux knaccudukanus. [Tomyuenue BonokoHn. OTaenbHble NPEACTABUTEIN XUMUYECKUX BOJIOKOH.
IIpakTnyeckoe 3ansATHE 2
1. OG6mee mnonumanue BMC: xkmaccudpukanum, crnocodax NOIy4YeHUs, (QU3MKO-MEXaHUYECKHUE
CBOICTBA, COCTOSIHUS, XUMUYECKUE CBOMCTBA, TPUMEHEHHUE.
Paznea 2. O0mas 1 HeOpraHu4ecKasi XUuMust 28
Tema 2.1. OcHoBHbIe | Coep:kaHue yueOHOT0 MaTepuaJia 6
NOHATHSA M 3aKOHBbI | 1 | OcHOBHbIe MOHATHSI XMMHHU. BemectBo. Atom. Monekyna. XuUMHUECKUNA DIEMEHT. AJIOTPOIMHSL. 2
XUMHUH IIpocTeie u cnoxHbie BeniecTBa. KayecTBEHHBIM M KOJWYECTBEHHBIM COCTaB BEMIECTB. XHMHUYECKHUE
3Haku U Gopmyiibl. OTHOCUTEIBHBIE AaTOMHAsl M MOJIEKYJIsipHas Macchl. KonnuecTBo BelecTsa.
OcHoBHbIE 3aKOHbI XUMHH. 3aKOH COXPAaHEHHS] MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOM CTPYKTYpBI. 3aKOH ABOTaJpo U CIEACTBUS UX HETO.
PacueTtHple 3amaun Ha HaXOXKJIEHHE OTHOCUTEIBHON MOJEKYISIPHOM MaccChl, ONPEAECICHUE MAaCCOBOM
JIOJIM XUMUYECKUX 3JIEMEHTOB B CII0)KHOM BEIIECTBE.
IHepunonnuecknii 3axkon .M. MengeneeBa. Otkpeitue .M. MenneneeBbiM [leproguueckoro 3akoHa. 2

[lepuoanueckuii 3axoH B popmynuposke .M. Menneneesa.




[lepuonnueckass TabnaMIa XUMHUYECKHX 3JEMEHTOB — rpaduyeckoe OTOOpaKeHHE MNEePUOIUIECKOTO
3akoHa. CTpyKTypa NEPHOIUYECKON TaONMIIBI: MEPUOAbl (Majible W OOJIbIIKME), TPYNIbl (TJaBHAS M
moOoYHas).

Crpoenue aroma u nepuoanmyeckuii 3axkon .M. MenneneeBa. ATom — ciioxkHas 4dactuua. Aapo
(IPOTOHBI ¥ HEHTPOHBI) U ANEKTPOHHAA 000s10uKa. M30TOmBI. CTpOCHUE 3JEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB MajblX NepuoAoB. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX O0O0JI0UEK aTOMOB 3JEMEHTOB
OoNIBIIMX TEPHOAOB (NEpPexXOJHbIX 3jeMeHToB). [loHstne 00 opOurtamsx. S-, p- u d-OpOurany.
DNeKTpOoHHbIE KOH(QUTYpallMd aTOMOB XHMHYECKUX dJeMeHTOB. CoBpeMeHHas (OpMyIHpOBKa
MEPUOINIECKOTO 3aKOHA. 3HAYCHHE MEPUOANYECKOTO 3aKOHA M MEPHOAMYECKONH CHCTEMBI XUMHYECKUX
sanemenToB J.M. MeHneneeBa /uist pa3BUTHS HAyKU M IOHUMaHUSI XUMUYECKOW KapTUHBI MUpA.

Tema 2.2.
Crtpoenue BemecTBa

Coaep:xanue yueOHOT0 MaTepuaJia

1

Honnas xumuueckas cBsi3b. KaTHOHBI, X 00pa3oBaHKe U3 AaTOMOB B pe3yJIbTaTe NpOLecca OKUCICHUS.
AHNOHBI, X 00pa30BaHUE U3 aTOMOB B pe3yJbTaTe Mpolecca BoccTaHOBIIEHU. FIOHHas CBsI3b, KaK CBA3b
MEX]Jy KATHOHAMHU ¥ aHHOHAMU 32 CYET AJIEKTPOCTATUYECKOro NpuTshKkeHus. Kiaccudukanus HOHOB: 1O
COCTaBy, 3HAKY 3apsJia, HATUYHUIO THAPAaTHON 00010ukn. MloHHBIE KpucTaummueckue pemerku. CBorcTBa
BELIECTB C HOHHBIM TUIIOM KPUCTAJLINYECKON PEILETKH.

KoBasienTHasi xuMuueckasi cBsi3b. MexaHu3M oOpa30oBaHHUsl KOBAJEHTHOW CBA3M (OOMEHHBIM U
JOHOPHO-aKLENTOPHBIN). DJIEKTPOOTPULIATENBHOCTh. KOBalleHTHBIE TOJSpHAs W HENOJSIPHAs CBS3H.
KpaTHocTh KOBajieHTHOH cBsi3u. MoOJeKyasipHblE M aTOMHbIE KpUCTaUIMueckue pemeTku. CBoicTBa
BEILECTB C MOJIEKYJIAPHBIMU U @TOMHBIMHU KPUCTAININYECKUMHU PELICTKAMH.

Mera/uinyeckas CBsI3b. MeTalmmyecKkas KpUCTAUIMYECKAsl PEIIeTKAa M MEeTauIM4ecKash XMMHYecKas
cBA3b. PU3HUYECKHUE CBOWCTBA METAILIOB.

ArperaTHble COCTOSIHUS BellIeCTB U BOJOPOHAs CBfA3b. TBepoe, )KUIKOE U ra3000pa3HOE COCTOSHUS
BelecTs. Ilepexon BelecTBa U3 OJHOIO arperaTHOro COCTOsIHUA B Ipyroe. Bonopoanas cBsa3b. Yucrteie
BeulectBa U cMecu. [lonarue o cmecu BemiecTB. ['oMorenHsle u rereporennble cMecu. CocTaB cMmecei:
00bEMHAasi 1 MaccoBast 10JI1 KOMIIOHEHTOB CMECH, MaccoBasi J10JIsl IPUMECEH.

JucnepcHble cucreMsl. [lonarue o qucnepcHoii cucteme. JlucnepcHas ¢ga3a M JucnepcroHHas cpea.
Knaccudukanus nucnepcHsix cucteM. IIoHATHE 0 KOIJIOUHBIX CHCTEMAaX.

Tema 2.3.

Coaep:xanue yueOHOTro MaTepuaJia




Bonaa. PacTBopsbl.
DJIeKTPOJIUTHYECKA
S1 THCCOIM AN S

Boaa. PacrBopsl. PacTBopenne. Boga kak pactBoputenb. PactBopumocts BemiecTB. HackinieHHble,
HEHACBIIICHHbIC, IEPECHIILEHHBIE PAaCTBOPBL. 3aBUCHUMOCTh PACTBOPUMOCTH Ta30B, XKUAKOCTEH U
TBEP/IBIX BEIIECTB OT PA3JIMYHBIX (PaKTOPOB.

MaccoBasg 1107151 pacTBOPEHHOI'O BEHIECTBA. JJIEKTPOJMTHYECKAS JAUCCOUMALMA. OJIEKTPOJIHUTHl U
HEIJIEKTPOJIUTHI. DIEKTPOJIUTUYECKAsT AUccoluanus. MexaHU3Mbl AJIEKTPOJUTUUYECKON TUCCOLMAIIN
JUISL BELECTB C PA3JIMYHBIMUA TUIAMU XUMHUYECKON CBs3U. ['MapaTnpoBaHHbIE M HETUIAPATHUPOBAHHBIE
noHbl. CTENeHb AIEKTPOJUTUYCCKON mucconuanuu. CulibHbIE W clla0ble AJIeKTPOIUThL. OCHOBHBIC
MIOJIOKEHUS TEOPHUH SJIEKTPOIUTUUECKON Jucconanuu. KuciaoTsl, OCHOBaHMS M COJIU KaK 3JIEKTPOJIMTHI.

I'upponu3 kak oOMeHHBIN mpouecc. HeoOpaTumblii TUAPOIM3 OPraHUYECKUX M HEOPraHUYECKHX
COCIMHEHHI U €T0 3HAaYCHUE B MIPAKTUUYECKOMN JACATEIHLHOCTH YEIOBEKa
OO6patumslii ruaponus coneil. [Ipaktnyeckoe npumenenne ruaponusa. CTyneHyaTslid THIPOIIH3.

HpaKaneCRue 3aHATHSA

1. Peakiiuu monsnoro oomMeHa
2. 'maposu3 cosieit (Bce THUIBI THAPOJIN3a PEAKIIHS CPEJIbl)

Tema 2.4.
XuMHu4ecKue
peakuuu

Coaep:xanue yueOHOT0 MaTepHaJia

SN

1.

Knaccupukanuss XumMuyecKux peakuuid. Peakuuu coeanHeHUs, pa3ioXeHUs, 3aMelleHHs, oOMeHa.
Karanutnueckue peakuuu. OOpatumble W HeoOpaTHMble peakiuu. ['OMOreHHble M TeTeporeHHbIe
peakiuy. DK30TepMUUECKUE U SHJIO0TEPMUYECKHE peakuuu. TemnoBoi 3((eKkT XUMUUECKUX Peaklui.
TepmoxuMuueckre ypaBHEHHS.

CxopocTbh XuMHYeCKHX peaknuid. [IoHATHE 0 CKOPOCTH XMMUYECKUX PEAKIUI. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKHUX PEAKIMHM OT pa3iuyHbIX (PaKTOPOB: MPUPOJbl PEarupyroulux BEIEeCTB, UX KOHLEHTpPAaLUH,
TeMIepaTypbl, MOBEPXHOCTH CONPUKOCHOBEHUS M HCHOJIb30BAaHUS KaTaiau3aTopoB. OOpaTUMOCTb
XUMHUECKUX peakuui. O0paTtuMble 1 HeoOpaTUMbIE peakuu. XUMUYECKOEe PaBHOBECUE U CIIOCOOBI €ro
CMEILEHUS.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE P€aKknuu. Crenenn okucieHus. OKUCINUTENb U BOCCTAHOBIICHHE.
BoccranoButenr u okucieHue. Merton SJICKTPOHHOT'O Oamanca 1 COCTaBJICHUA ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuMﬁ.

Tema 2.5.
Knaccupurxauus
HEOPraHu4ecKHuX

Coaep:xaHue y4eOHOT0o MaTepuaJia

1

Metajiabl. OcoOEHHOCTH CTPOEHHUS aTOMOB M KpucTauioB. PDusnyeckue CcBOICTBa METAIOB.
Knaccudukanys MeTa/uloB 1O pa3iiMYHBIM  OpHU3HaKaM. XHMHUYECKHE CBOMCTBA METAaJUIOB.
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coeIMHEHU I U UX
CBOMCTBA

DNEKTPOXUMHUYCCKHIA DSJI HampsDKEHUH MeTaiwioB. Metamorepmus.O0nme crnocoObl  MOTydeHUs
MertauioB. [lonarue o Meramnypruu. IIupomeramnyprusi, THAPOMETAIUIYPIUS U AJIEKTPOMETAIUTYPIHUS.
CruiaBbl YepHbIE U 1[BETHBIE.

Hemetamunbl. OcoOeHHOCTH CTpOeHUs: aTOMOB. HemeTasuibl — MpocThie BeliecTBa. 3aBUCUMOCTh CBOMCTB
rajJloreHoB OT WX mnonoxeHus B Ilepuomumueckoit cucreme. OKUCTUTENbHBIE U BOCCTAHOBUTEIBHBIE
CBOMCTBA HEMETAJUIOB B 3aBUCIMOCTH OT UX IOJOKEHUS B Py dJEKTPOOTPULIATEIbHOCTH.

2 | Okcuasbl U ux cBoiicTBa. ConeoOpasyrolue u Heconeoopasytromue okcuabl. OCHOBHBIC, aM(DOTEPHBIC U
KHUCJIOTHBIE OKCHJIbI. 3aBHCHMOCTh XapakKTepa OKCHJa OT CTENEHH OKHUCJICHUS O00pa3ylollero ero
MeTajula. XMMUYECKUE CBOMCTBA OKCHIOB. [loryyeHrne okcuaos.

3 | Kuciorsl U ux cBoiicTBa. KHCIIOTHI Kak 3JEKTPOIUTHI, UX KJIACCU(PHUKALNA 110 Pa3JIMYHBIM IPU3HAKAM.
XUMUYECKHE CBOMCTBA KHUCIOT B CBET€ TEOPUM DJIEKTPOIMTUYECKON nuccoumanuu. OcoOeHHoCcTH
B3aUMOJICHCTBUS KOHIIEHTPUPOBAHHOW CEpHOW M a30THOM KHUCIOT ¢ MeTaiiaMu. OCHOBHBIE CIIOCOOBI
MIOJIy4Y€HUS] KUCIIOTHI.

4 | OcHoBaHMslI M UX cBoiicTBa. OCHOBaHHMS Kak JJIEKTPOJNMTHI, UX KiIacCUPHUKAIUS TO pPa3IHYHBIM
npu3HakaM. XHUMHUYECKUE CBOMCTBA OCHOBAaHUW B CBETE TEOPUHU DJIECKTPOJUTHYECKOM HMCCOLMAIUU.
Pa3no)xeHne HepacTBOPUMBIX B BOie OCHOBaHUN. OCHOBHBIE CTIOCOOBI MOYYE€HHS OCHOBAHUH.

5 | Coau m ux cpoiictBa. Conmu kak anekTpoynuTel. Conln cpeaHue, KUCIble U OCHOBHbIE. XUMHYECKH 2
CBOMWCTBA COJIEH B CBETE TEOPUH IEKTPOIUTHUYECKON Aucconuany. CrocoObl MOTydeHUs COTIeH.
['upponus cosen.

6 | I'enermyeckasi CBA3b HEOPraHWYECKUX BEIIECTB.
IIpakTHyeckue 3aHATHSA 4
1. Xummnueckue CBONCTBA METAJLIOB.
2. CBOMCTBa COEITMHEHUI JKETIe3a.

JuddepenunpoBanHblii 3a4eT 2

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

3.1. TpebGoBanus K MUHUMAJIBHOMY MaTepHAIbHO-TEXHUYECKOMY
o0ecre4yeHNIO
Peanmuzanust mporpaMmbl MperionaraeT Hajluyue y4yeOHOro kaOWHETa U

1a00paTOpUu XUMHUH.

O6opynoBanne ydeOHOro kabmHera W paboymx MecT KaOWHETa: TMapThI
YYEHHUYECKHE, padouuii CTOJI M CTYJ MNpPEenojaBareis, JAEMOHCTPALMOHHBIA CTOJI,
ayJIMTOpHAsI 10CKa, Kadbl 11 XpaHEeHUs1 000pyAO0BaHUSI.

TexHuueckue cpeacTra 00yyeHusI:

—IIePCOHAIBHBINA KOMITBIOTED C JUIEH3UOHHBIM MPOTPAMMHBIM 00€CTIeYeHUEM
Microsoft Windows XP Professional sepcust 2002;

—IPUHTED;

—MYJIbTUMEIUNHBINA IIPOEKTOP;

—D3KpaH NPOECKIHOHHBIN.

ITedaTHbIe TOCOOHS: TEMAaTHUCCKUE TAOIUIIBI IO XUMHUH (CTCH/IBI).

3.2. UudopmannoHHoe odecnieyeHne o0yueHust

Ilepeyens pexoMenayembIX Yy4eOHbIX u3ganuid, HWHTEepHeT - pecypcos,
JTOMOJTHUTETbHOU JIUTEPATYPbI

3.2.10cHOBHBIE HCTOYHUKU:

1. 'a6puensa O.C. Xumus. 10 knacc. ba3zoseiit ypoBens, yueonuk/ O.C.
["abpuensH. — 6-¢ uzm., crepeorunHoe.-M.: JIpoda, 2018.-191, [1] C.: wi1.-
Poccutiickuii yueonuk). ISBN 978-5-358-19781-7

2. T'abpuensu O.C. Xumus. 11 knacc. ba3zoBbiit ypoBens, yueonuk/ O.C.
["abpuensH. — 5-¢ u3n., crepeorunHoe.-M.: JIpoda, 2018.-223, [1] C.: wir.-
Poccwuiickuii yueOnunk). ISBN 978-5-358-19784-8

JlomoTHUTETHHBIC NCTOYHUKH:

1.XamuroBa, A. U. Oprannueckas xumus s cryaeHtoB CIIO : yuebHoe mocobue /
A. N. Xamutona, T. E. bycwiruna, JI. P. Cadpuna. — Kazans : KHUTY, 2017. —
172 ¢. — ISBN 978-5-7882-1938-7. — Tekcr : anektponHsbIii // Jlans :
2JIEKTpOHHO-OMOIMoTeunas cuctema. — URL: https://e.lanbook.com/book/102077
(mara obpamenus: 26.05.2022). — Pexxum goctyna: i aBTOPHU3. MOJIb30BaTENEH.
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4. KOHTPOJIb U OLEHKA PE3YJIbBTATOB OCBOEHUs YYEBHOI'O
INPEJIMETA

KonTposnb u oOlleHKa pe3yibTaTOB OCBOCHMUSI MPEAMETA OCYIIECTBISAETCS
npernojaBaresieM B Mpoliecce MPOBEASHUS MTPAKTUUECKUX 3aHATUM U J1a0OPaTOPHBIX
paboT, TECTUPOBaHMS, a TAKXKE BBIOJHEHHUS OOYYAIOIIUMMCS WHAWUBUIYATbHBIX
3aJJaHu M, IPOEKTOB, UCCIIEIOBAHUM.

Pe3ysabTarsl 00yyeHus Kpurepun oueHku @®opMbI U METOAbI
OlIEHKH

B pe3yabTare nyyeHusi y41e0HOro Kontpoins u onenka | OCHOBHbIE METO/IbI
npeamera « XuMHus MeTALJIOB)» pE3yJIbTaTOB OCBOEHUS | KOHTPOJIS 3HAHUM:
00y4aroIUiicsl HAYYUTCSH: JUACLIUIIIIUHBI TEeKYIIUH,
packpbIBaTh Ha MpUMEpax poiib XUMHUH B | OCYIIECTBIISICTCS MepUOANYECKUN u
(hopMUPOBaHUM COBPEMEHHOM HAy4yHOMU | MpernojaBareieM B | UTOTOBBIN KOHTPOJIb.
KapTHUHBl MHMpAa M B IIPaKTUYECKOH | Ipouecce IpoBeacHUs | Texkymui KOHTPOJIb
NEeSATEIbHOCTH YEJIOBEKA; TECTUPOBaHUS, a TAKXKe | MIPOBOAUTCS B (hopme:
JEMOHCTPUPOBATH Ha npuMepax | BHITIOJHEHUS - YCTHOI'O OMpoca;
B3aMMOCBSI3b MEXIY XUMHEH U IPYTUMH | O0y4YaIOLUUMUCS -IIUCBMEHHOI'0 OIIPOCa;
€CTECTBEHHBIMU HAYKaMU; WHIUBUTYJIbHBIX -IIPOBEPKH  BBITIOJIHEHUS
packpbiBaTh Ha IpUMEpax IMOJOKEHHUS | 3aJJaHUl,  MPOEKTOB, | MUCbMEHHBIX JOMAIIHHUX
TEOpUHU XUMHYECKOTO CTPOEHUS | UCCIEAOBAHMIA. 3aJlaHU;
A.M. bytieposa; OueHka pe3ynbTaToB | - TECTUPOBAHUS o
IIOHUMATh buznueckuit CMBICH | OOy4YeHUs: TEMaM;
[lepuonnueckoro 3aKOHa [Ipu BbICTaBIEHUM | -TIOATOTOBKH
J.W. MenneneeBa M Ha €ro OCHOBE | TEKYIIEH OIICHKU | COOOIICHMIA;
OOBSCHATH 3aBUCUMOCTh CBOMCTB | YUYUTBIBACTC: -COCTaBJICHUS] KOHCIIEKTa
XUMHUYECKUX AJIEMEHTOB U | -pe3ybTaTUBHOCTh -Hanmucanus pedepaTon
0o0pa3oBaHHBIX ~ HMMH  BEIIECTB  OT | paboThI ydamierocsi | ¥ TBOpUYECKUX padoT.
3JIEKTPOHHOTO CTPOEHUSI aTOMOB; npu BbITIOJIHeHUN | Tekymas MIpOBEpPKa
OOBSICHATH TPHUYMHBI ~ MHOT000pasus | 3aJlaHUi Ha YYEeOHBIX | TPOBOIUTCS
BELIECTB Ha OCHOBE O0IIMX | 3aHATHUAX U | CHCTEeMaTHUYeCKH u3
MmpejacTaBieHnid 00 UMX cocTaBe | | CAMOCTOATEIbHOM ypoka B ypok. 1o uucny
CTPOCHUH; paboTHI; MIPOBEPSIEMBIX "
MPUMEHSTh MpaBWJIa CUCTEMATUUYECKOU | - oOpMIICHHE 3aIaHUl | XapaKTepy BOITPOCOB
MEXIYHapOJAHOM HOMEHKJIATyphl Kak | COrJIacHO oOpasla. MIPOBEpKAa MOXKET OBbITh
cpencTBa paznuueHus u uaeHtudukanuu | [Ipu BBICTABJICHUU | UH/IUBUAYalIbHOM,
BELIECTB 110 UX COCTABY U CTPOECHMUIO; HUTOTOBOM OILICHKHU | (PpOHTATBHOMN "
COCTAaBIISITh MOJIEKYJISIPHBIE U | YYUTHIBACTCH: KOMOMHHPOBAaHHOM.
CTPYKTYpHBIE (OpPMYJIBI OpraHUYEecKuxX | - 00BEM U ypoBeHb | [lepmonnueckas
BEIIECTB KaK HOCUTeNeld MH(OpPMALMK O | YCBOSHHUS YyYalllUMHUCA | IPOBEpKA  MPOBOJTUTCS
CTPOCHHM BEIIECTBA, €r0 CBOWCTBAX M | TEOPETUYECKOTO 10 3aBEPIICHHH TEMBbI
MPUHA/UIEKHOCTH K  OINpPEACICHHOMY | MaTepuaa; (paznena).
KJIaCCy COEITMHEHU; - KauecTBO peIIeHUs
XapaKTepU30BaTh OpraHUYECKHE | 3a7ad.
BElIeCTBA II0 COCTaBy, CTPOEHUIOD U
CBOMCTBaM, YyCTAHABJIMBATh HPUYUHHO-
CJICICTBEHHBIC CBSI3U MEXIY ITaHHBIMHU
XapaKTEePUCTUKAMHU BEIIECTBA;
MPUBOAUTH  TIPUMEPHI  XUMHUYECKHUX
peaKkiuii, pacKphIBAIOLIUX XapaKTEpPHbIC
CBOWCTBA THUIHUYHBIX MPEACTaBUTEIICH
KJIACCOB  OPraHWYECKUX BEIIECTB C
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LICNIBIO 150:4 UACHTU(DUKAITIH H
00BsCHEHHS 00J1aCTH IPUMECHEHUS;
MPOTHO3UPOBATH BO3MOXKHOCTB
MPOTEKaHUs XUMHUYECKUX pEaKIui Ha
OCHOBE 3HAHWM O THUMNAX XHUMHWYCSCKOM
CBSI3M B MOJIEKYJIaX pPEareHTOB U MX
PEaKIMOHHON CIIOCOOHOCTH;
HCIIOJIb30BaTh  3HAHUMA O  COCTaBe,
CTPOGHUM U XHUMHUYECKHX CBOMCTBax
BEILIECTB JIJIs1 O€30IacHOTO MPUMEHEHUS
B MPAKTUYECKOMN AEATEIBHOCTH;
MPUBOJIUTH TPUMEPHI  MPAKTUYECKOTO
HCIIO0JIb30BaHUSI IPOYKTOB NIEpPepadOTKU

Hedtu u MIPUPOJHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI
(monusTHIICHA, CUHTETUYECKOIO

KayuyKa, al[eTaTHOrO BOJIOKHA);
MPOBOJIUTH OIBITHI IO PACIO3HABAHUIO
OpPraHUYeCKHUX  BEHICCTB: TJIMICPUHA,
YKCYCHOM  KHCJIOTBI,  HETpeAeIbHbBIX
YKUPOB, TJIFOKO3bI, Kpaxmaiia, OEJIKOB — B
COCTaBe  NHUINEBBIX  MPOAYKTOB U
KOCMETHYECKHUX CPEJICTB;

BJIAJIETh ~NpaBWIAMH H  TIpUEMaMHU
0e3omacHOil pPabOTBl € XUMHYCCKHUMH
BEIIECTBAMHU u 1a00paTOPHBIM
o0opynoBaHUEM;

yCTaHABJIMBAaTh 3aBHCUMOCTh CKOPOCTH
XUMHAYECKOH PpEaKIM U  CMEHICHHUS
XUMHAYECKOTO PABHOBECHS OT Pa3IMYHbBIX
(GakTopoB ¢  [EIBI0  ONpPEICICHHS
ONTUMAIILHBIX  YCJIOBHM  TPOTEKAHUS
XUMHAYECKHX TPOIIECCOB;

MPUBOMUTH IPUMEPHI TUAPOIIN3a COJNCH B
MOBCETHEBHOM JKU3HU YEIIOBEKA;
MPUBOANTH TMPHUMEPHI  OKHUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX peakiuii B
MIPUPO/IE, TPOU3BOICTBEHHBIX MPOIeccax
Y JKU3HECATEIIbHOCTA OPTaHU3MOB;
MPUBOANTH  MPUMEPHl  XUMHUYECKUX
peakiuii,  pacKpbIBAIONIMX  O0IIUe
XUMHAYECKHE CBOWCTBA MIPOCTHIX
BEIIECTB — METAJNIOB U HEMETAILIIOB,
MPOBOJUTh PAacyeThl Ha HAXOXKJICHHE
MOJICKYJISIPHOUM (hOPMYITBI YIIIEBOAOPOA
[0 TPOAYKTaM CrOpaHWs W IO €ro
OTHOCHUTEJIbHOM TIOTHOCTH M MAacCOBBIM
JOJSIM  3JIEMEHTOB, BXOJAIIAX B €ro
COCTaB,

BJIQJIeTh  MpaBWiaMu  0€30MacHOro
OOpalieHuss C EIKUMH, TOPIOUUMH U
TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMH
OBITOBOM XMMUU,

OCYHIECTBIATH  MOUCK  XHMHYECKOU
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uHpopManun o HA3BAHUSM,
UACHTU(DUKATOPAM, CTPYKTYPHBIM
(dbopMyIiaM BEIIECTB;

KPUTHYECKH OLICHUBATh "
UHTEPIPETUPOBATH XUMHYECKYIO
UHpOPMAIIHIO, COZEPIKATYIOCS B
COOOIIEHUSX CpeacTB MacCOBOM
uHpopmanuu, pecypcax HTepHera,

HAaYyYHO-IIOMMYJPHBIX CTATbAX C TOYKH

3peHHs €CTECTBEHHO-HAyYHOM
KOPPEKTHOCTH B  IEJAX BBISBICHUSA
OIITMOOYHBIX CYXKJICHUU u

(dbopmupoBaHUs COOCTBEHHO MO3HIINY;
MPEACTABISATH TyTH PELICHUS
r7100aIbHBIX POOJIEM, CTOSIIIUX TEpea
YeJIOBCUECTBOM: IKOJIOTUIECKHUX,
HHEPreTUYECKUX, CBIPHEBBIX, U POIIh
XMMHH B PEIICHUH 3TUX IPOOJIEM.

dopma MPOMEKYTOUHOMN
aTTecTaluu
yCTaHOBJICHHAS
yueOHBIM  IJJAHOM B
koHie 1 cemectpa —
apyras dhopma
IIPOMEKYTOUYHON
aTTecTallid, B KOHIE 2
cemecrtpa -
nuddepeHIMpoBaHHbBIN
3ay4er.

dopmMa KOHTPOJIS

Kpurtepun oueHku pe3yaibTaToB

pPe3yJabTaToOB 00yUeHHsI o0yueHus
[TpoBepounas pabdora, — «OTIMYHO» BBICTaBISETCS oOOywaromiemycs, eciu pabora
KOHTpOJIbHAs paboTa BBHITIOJIHEHA  TOJHOCTBIO, WJIM B  HEH  HMEIOTCA
HECYILIECTBEHHbBIE OILINOKY; Ha KaueCTBEHHbIE u

TEOPETUYECKUE BOMPOCHl JaH MOJIHBIA, WCYEPIBIBAOIINI
OTBET JIUTEPATYPHBIM SI3BIKOM C COOJIIOJIEHHEM TEXHHYECKOH
TEPMHUHOJIOTUHU B oTpe/IeIeHHOM JIOTUYECKOU
MOCIIEIOBATEIIFHOCTH, MIPUBOAUT HOBBIC MIPUMEPBHI,
YCTaHABIMBAET CBSI3b MEXKY U3y4aeMbIM U paHEE U3YUCHHBIM
MaTepuajoM IO KypCy, YMEET NPUMEHUTh 3HaHUS B HOBOM
CUTYaIlUH;

«XOpOIIIO» BBICTABJIsETCA oOydaromemycsi, eciu padora
BBINIOJIHEHA MOJIHOCTBIO Mu He MeHee yeM Ha 80 % oT o0bema
3a/laHusl, HO B HEW MMEIOTCA HEIOYEThl M HECYIIECTBEHHBIC
OIIMOKHM; OTBET Ha KAYECTBEHHBIE M TEOPETUYECKUE BOMPOCHI
YIOBIIETBOPSIET  BBIIIENIEPEUUCIEHHBIM  TPEOOBAHUSAM, HO
COJICP’KUT HETOYHOCTU B W3NOKEHUHU (DAKTOB, OIMpPEICICHHIA,
MOHATUH, OOBSICHCHUH B3aWMOCBS3€H, BBIBOJIAX M PEIICHUU
3a/lay; ydYallMiicsl HCIBITHIBAET TPYIHOCTH B MPUMEHEHUU
3HAaHUW B HOBOW CHUTyallud, HE B JIOCTATOYHOW MeEpe
HCIIOJIB3YET CBSI3M C paHEE U3YYEHHBIM MATEPUAJIOM.

15




—  «YIOBJETBOPUTEJIBHO» BBICTABISIETCA OOY4alOLIEMYCsl, €CIU
BBINIOJIHEHA B OCHOBHOM BEpHO (00BEM BBINTOJHEHHOM 4YacTh
COCTaBJISIET HE MeHee 2/3 oT 00mero oobema), HO JAOMYIICHBI
CYIIECTBEHHBIE HETOYHOCTH; OOydarouuiics OoOHapyXHUBaeT
IIOHMMaHWe y4yeOHOro Marepuana I@pHU  HEeJLO0CTaTOYHOU
IIOJIHOTE YCBOCHHUs IIOHATUM M 3aKOHOMEPHOCTEH; yMeEeT
OPUMEHATh IOJIYyYEHHbIE 3HAHUS NPU PELICHUH MPOCTHIX
3aJ]a4u ¢ MCIOJIb30BAaHUEM TOTOBBIX (POPMYJI, HO 3aTPYAHSETCS
OpU  pElICHMHM  KAayeCTBEHHBIX  3a/ady U CIOXKHBIX
KOJIMYECTBEHHBIX  3a7ay, TpeOylommx Mnpeodpa3zoBaHus
dbopmy.

— «HEYAOBJIETBOPUTEIBHO»  BBICTaBIAETCS  oOyuaromemycs,
ecmi pabora B OCHOBHOM HE BhIOJNHEHa (00beM
BBITIOJIHCHHOW YacTH MeHee 2/3 oT o0Iero oobeMa 3a1anus);
oOyyaromuiicsi TOKa3bIBaeT HE3HAHWE OCHOBHBIX ITOHSTHH,
HETMOHMMAaHNE U3yYEHHBIX 3aKOHOMEPHOCTEN U B3aUMOCBsI3EH,
HE YMEEeT penath KOJIMYECTBEHHBIC U KaYeCTBEHHBIE 3a/1a4H.

Tectuposanue

OnennBaercs AU GEPEHIMPOBAHHO B COOTBETCTBHH C KPUTEPHAMHU
OIICHOK (CM. TaOHIly |3 I1.5)

VYerHbIi onpoc

— «OTJIMYHO» BBICTABISAETCS OOYYarolEMyCs, €CIM OH IIOJIHO
packpbuI coJiepKaHue Marepuana B o0Beme,
IIPEIyCMOTPEHHOM  NPOTrpaMMOM;  HW3JIOKWJI ~ MaTepuai
IPaMOTHBIM ~ SI3BIKOM B OINPEIECICHHOM  JIOTMYECKOU
IIOCJIEZI0BATEIBHOCTH, TOYHO MCIIONb3ysd MATEMAaTUYECKYIO U
CIEHHUAIM3UPOBAHHYI0O  TEPMHUHOJIOTMIO M  CHMBOJIUKY;
IPaBUIBHO BBINOJHWI Tpaduueckoe H300pakeHUe U HHbIE
4epTekM M TIpaduKH, CONYTCTBYIOLIME OTBETY; IOKa3all
YMEHHME  WJUIIOCTPUPOBATH  TEOPETHUECKHUE  IIOJIOKEHHUS
KOHKPETHBIMU NPUMEPAMHU, IPUMEHATh UX B HOBOW CUTYyalluu

npu BBITIOJTHEHUH MPAKTHIECKOTO 3a/laHus;
IPOJIEMOHCTPHUPOBAI YCBOCHHUE paHee M3y4YEHHBIX
COMYTCTBYIOIINX BOIIPOCOB, c(hOpMHUPOBAHHOCTh u

YCTOMYMBOCTh HCIOJB3YEMBIX IIPH OTBETE YMEHHU W
HaBBIKOB;  OTBEYaJl  CAMOCTOSITEIbHO 0€3  HaBOASIIUX
BOIIPOCOB.

— «XO0pOoII0» BBICTABJIACTCSA O6y‘IaIOHIeMYC$I, €CJIM OTBET MMECT

OJIUH U3 HEJOCTaTKOB: B M3JI0KEHUM JIOMYIIEHbl HEOOJbINNE
po0Oesibl, He UCKA3UBILIUE JIOTUYECKOT0 U MH(POPMAIIMOHHOTO
COJIEp)KaHUs OTBETA; HET ONPEICIIEHHOM  JIOrM4ecKon
N0CJIEI0BATENBHOCTH, HETOYHO HCIIOJIb3YETCS
MaTeMaTHyecKass M CHelHaIM3UpOBAaHHAS TEPMHUHOJIOTUS U
CHUMBOJIMKA; JIOMYILIEHbl OJMH-I[BA HEJ0UYeTa MPH OCBEILEHUU
OCHOBHOTO  COJEpXaHWs  OTBETa, MWCIPABICHHBIE IO
3aMEYaHUI0 IIPEernojaBaTels; JOMyLIEHbl OmMOKa Uiau Oosee
JIByX HEJ0YETOB IIPH OCBELIEHUH BTOPOCTENIEHHBIX BOIPOCOB
WIK B BBIKJIQJKaX, JIETKO MCIpPABICHHbIE 110 3aMEYaHUIO WU
BOIIPOCY IIpENoaBaTels.

— «YHAOBJICTBOPUTCIILHO» BbICTABJISACTCA OGy‘-Iﬁ.IOH.[CMYCH, €Clin

HCIIOJIHO MJIM HCMOCJICAOBATCIBHO PACKPBITO COACPKAHHC
Marcepurajla, HO IIOKa3aHO 06]].[66 IMOHUMAHHUEC BOIIPOCA,
HUMCIINCH 3aTPYAHCHUA niIn AONYIICHBI OINOKH B
ONpCACIICHUN HOHHTHﬁ, HCIIOJIb30OBAHUU  TCPMHUHOJIOTHH,
YCPTOKAX, OJ0K-cXeM U BBIKJIAJKAaX, HCIIPABJICHHBIC IT0CJIC

16




HECKOJIbKUX  HABOJSIIMX  BOIMPOCOB  MPEMOAaBATEls;
0o0ydJarouuiics He CIIPaBUIICS C TPUMEHEHUEM TEOPHH B HOBOM
CUTyalldd TIPH BBIIOJIHEHUU TPAKTUYECKOTO 3aJaHHs, HO
BBITIOJHIII 3aJjaHusi 00s3aTEIbHOTO YPOBHS CIIOKHOCTH T10
JAHHOW TeMe; TPU 3HAHUU TEOPETHUECKOTO Marepuaia
BBISIBJICHA HENOCTaTO4Hass C(HOPMUPOBAHHOCTh OCHOBHBIX
YMEHUI U HAaBBIKOB.

«HEYIOBIICTBOPUTEIBHO»  BBICTABIIACTCA  OOydaromemMycs,
€ClIi HE PAacKpbITO OCHOBHOE COJAepXkaHHe Y4eOHOro
Marepuana; OOHAapYKEHO HE3HAHWE WM HEIMOHWMAaHUE
oOyvaronuMcss  Oosbllie wWiM HaubOoJiee BaKHOW YacTH
yu4eOHOro MaTepuana; IOMYIICHBl OMIMOKH B OIpEICICHUH
MOHATHM, MPU HCIOIB30BAHUM TEPMUHOJIOTHH, B YepTexax,
OJIOK-CXeMaxX M WHBIX BBIKJIAJIKaX, KOTOPHIC HE HCIIPABIICHBI
MOCJIe HECKOJIBKUX HaBOISLINX BOIPOCOB MPENOIaBATEIS.

IIpakTrHueckoe 3aHATHE

«3aYTEHO» BBICTABIsIETCA OOyyaroleMycs, He HMMEIOLIeMy
HEYJIOBJIIETBOPUTEIbHBIX pPE3YyJIbTaTOB IO BCEM BHJAM
TEKYLEro KOHTPOJS  yCIIEBa€MOCTH, IPEAYCMOTPEHHBIM
YTBEP)KICHHON paboueil mporpamMmmon mnpeamera, U (WIIH)
[OKa3aBIlIeMy 3HaHME OCHOBHOTO Y4€OHO-IPOTrPaMMHOIO
MaTepuaia B o0ObeMe, HEOOXOOUMOM sl JlajdbHeHIero
0o0yuyeHMsI U IPO(PEeCCUOHANTBHOM IesATEIbHOCTH;

«HE 3a4TE€HO» BBICTABIIAETCS O0YYaOLIEMYCs, HMMEIOLIEMY
HEYJIOBJIIETBOPUTEIbHBIA  pE3yJbTaT IO  OAHOMY  WJIU
HECKOJIbKUM BHJIaM TEKYIIEro KOHTPOJS YCIEeBaeMOCTH,
IIPEelyCMOTPEHHBIM pabouell mporpaMMoil npeamera, U (WiM)
IOKa3aBllleMy MpoOesibl B 3HAHUUM OCHOBHOTO Y4eOHO-
IPOrpaMMHOr0 MaTepuala.
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5. ®OHJbI OHEHOYHBLIX CPEJACTB

2 cemecTp o0yueHusi. Dopma NpoOMeKyTOYHOMN aTTECTAIUN —
«AnddepeHuupoBaHHbIN 3a4eT»

Bormpocs! 1t moarotoBku K 1u@hepeHIIMpOBaHHOMY 3a4ETy M0 MPEeAMETY «XUMUs

1. Opranuueckasi XUMHS.

bytneposa
AJKaHBI

ApeHsl
Crouptel. eHon

MCTAJIIIOB»

[IpupoHbie UCTOYHUKHU YTIEBOAOPOIOB

HenpenenbHble yTiI€BOIOPOIBI.

Teopust cTpoeHHe oOpraHudeckux BemecTB A.M.

['eneTrueckasi CBsI3b OPraHUYECKUX COCAUHEHUMN
Anpernapl

. KapOoHOBBIE KUCTIOTHI.

10 Crnoxusie 3¢upsl. XKupsl

11.VYraeBonasl

12.A3oToconepkaiime OpraHndecKue COSaMHCHUS.
13.OcHOBHBIEC IOHATHSI ¥ 3aKOHBI XUMUN

14. IICXD u IICXD JI 1 Mennencena

15.Tunsl XUMHUYECKUX CBA3EH, KPUCTALTUYECKUE PEIIETKU
16.Kimaccudukanus XUMHYECKUX PEaKIuit

17.TO[

18.T'unponus coneit. OBP

19.Knaccuduxaius HeOpraHUYECKUX BEIIECTB
20.Meraibl, OKCUIbI

21.Cnoco0sI momy4ueHus MetamioB. Kopposus
22.Kucnotsl, ocHoBauus. Coiu

23.I'eneTnyeckas CBsA3b HEOPTaHMUECKHUX BEIIECTB
24 Pemenne pacu€THBIX 3a7ad.

OCoOoNOGOhWDN

Ornenka MHAMBUAYATBHBIX 00pa30BaTENbHBIX JOCTHXKEHUN IO Pe3ysibTaTam
IIPOMEKYTOYHOW AaTTECTALIMU IPOU3BOJIUTCS B COOTBETCTBUU C YHUBEPCAIBHOU

IIKAJIOM:
IIpouenTt KauecTBeHHas1 OlleHKa HHANBHUIYAJIbHBIX
pe3yJaIbTATHBHOCTH 00pa3zoBaTeJbHBIX TOCTHKEHH
(MpaBUJILHBIX OTBETOB) 0aJs1 (oTMeTKa) BepOaJIbHBIH aHAJIOT

90 + 100 5 OTJIMYHO

80 + 89 4 XOPOIIIO

70 +79 3 YAOBJIETBOPUTEILHO
menee 70 2 HEYJOBJIETBOPUTEIHHO
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Kputepuu ouenku:

90 + 100% (5 6amnoB) npucBauBaeTcs 00y4aroIIeMycsl, €CJIM OH MOJHOCTBIO
BBITIOJTHUII 33J]aHME SK3aMEHAIIMOHHOTO OmiieTa: JAall MpaBUIbHBIE OTBETHI HA
BCE€ BOITPOCHI U PEIINI BCE 3a]1a4H;

80 + 89% (4 OGamna) mpucBamBaeTCsl 00yJaromeMycCs, €CJId OH TIOJHOCTBIO
BBITIOJHUII OJHO MPAaKTHYECKOE 3a/laHre SK3aMEHAIlMOHHOTO OujeTa W Jal
MPaBUIBHBIA OTBET HA TEOPETUYECKHA BOMPOC, OO BBIMOJIHIII JIBA
NPAKTHYECKHUX 3a/I1aHUs, HO HE CMOT MPaBUJIHBHO OTBETUTh HA TEOPETHUCCKUIN
BOTIPOC;

70 +~ 79 % (3 Oama) npucBanBaeTcsi 00y4YalOIIEMYyCs, €CJId OH MOJIHOCTHIO
BBITIOJTHWJI OJTHO TMPAKTUYECKOE 3aJlaHhe SK3aMEHAI[MOHHOTOo Ouiera u
JIOMTYCTHJI CYIIIECTBEHHBIC OIMMOKH TIPU OTBETE HA TEOPETHUSCKUN BOTIPOC;
menee 70% (2 Oamna) mpucBamBaeTCs OOydYarOIIEMyCs, €CTU OH HE CMOT
BBITIOJIHUTH HUA OJTHOTO MPAKTHYECKOTO 3aaHMS YK3aMEHAITMOHHOTO OHJjIeTa.
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6. ATAITAIIUSI PABOYEW IPOTPAMMBI [JJIs1I JIKI[ C
OI'PAHUYEHHBIMH BO3MOKHOCTSMMU 3/10POBbSI (OB3)
AJnlanTupoBaHHas MporpamMma pa3padaThiBaeTCs NPU HAJWYUW  3asgBJICHUS CO
CTOPOHBI 00y4aroerocs (POAUTENEH, 3aKOHHBIX MPEJCTABUTENCH) U MEIUITMHCKUX
MOKa3aHUM (PEKOMEHIAIUSIMHU TICUXOJIOT0-MEIUKO-TIEIarOrM4ecKOil  KOMHUCCHH).
JIns “HBaNMMI0B alanTUPOBaHHAas 00pa3oBaTeIbHas MporpaMma pa3padaTbiBacTCs B

COOTBETCTBHH C WHIWBHUIYATHHOU IMTPOTPAMMOM peaOMITHTAIIHH.
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