MunucTepcTBO HaykH M Beiciiero oopaszoBanus Poccuiickoit denepanyu
(benepabHOE roCcy1apCTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICILIETO 00pa30BaHUs
«Y puMCKUl YHUBEPCUTET HAYKU U TEXHOJIOTUI»

HNucturyt cpeanero nmpodeccruoHaaIbHOTO 00pa30oBaHus

VTBEPXJIAIO

[Ipencenarens IILIK OI' .

0/
{17 CB. Epemeena

«30» aBrycra 2024 r.

MMPOT'PAMMA YYEBHOW JUCIHUILIVHBI

OVII.13 Xumusi MeTaJl10B
HaumeHoBaHue crieliaaIbHOCTH
09.02.07 Uu¢popmanmoHHbIe CHCTEMbI M IPOTPAMMHUPOBAHME

KBanuduxkauus BbINYCKHUKA

Cnenmnanuct no uHGOPMALMOHHBIM pecypcam

bazoBas noaroroska
dopma 00ydeHUS: OUHAS

Vipa, 2024



PACCMOTPEHO

[IpenmMeTHO-UMKIIOBOW KOMHUCCUEN
[Iporokon Ne 1 ot «30» aBrycra 2024 r.

2,
‘// / Epemeesa C.B.

«30» aBrycra 2024 r.

JUCT UBMEHEHUI, BHOCUMBIX B PABOUYYIO ITIPOTPAMMY
Iporpamma y4eonou aucuumiaunsl OYIIL.13 Xumus meraniios

09.02.07 UndopmManMoHHbIE CHCTEMbI M IPOTPAMMUPOBAHHE,
yTBepkIeHHYI0 2024-2025 yueOHblil roa

Paznen

Coaep:xanue 1010JTHEHNH/M3MeHeHU I

Br1mo

Craio

OcHoOBaHHE 19
BHECEHHS

IlOHOJ]HeHI/lﬂ/I/ISMEHeHI/IH

3.2.

Hudopmanmonnoe
obecrnieucHme
o0yueHus

Tabpuensa, O. C. Xumus: 11 kmacc:
0a30BbIii ypoBeHS : yaebruk / O. C.
I'abpuenstn. — 9-e u3x., crep. —
Mockga : [Ipocsemienne, 2022, —
223 c. — ISBN 978-5-09-088256-
9. — Tekcr : anexTpoHHbIit // JaHb :
AIEKTPOHHO-OMOINOTEUHAS CHCTEMA.
— URL:
https://e.lanbook.com/book/334907

labpuenss, O. C. Xumus: 10-i
KJacc: 0a30BEI YPOBEHB : YICOHHK /
O. C. I'abpuernsn, U. I'. OctpoymoB,
C. A. CnankoB. — 6-e u3f., cTep. —

Mockaa : Ilpocsemnienue, 2024. —
128 ¢. — ISBN 978-5-09-112176-
6. — Tekcr : anexTpoHHbIi // Jlans :
SJIEKTPOHHO-OMOINOTEYHAS CHCTEMA.
— URL:
https://e.lanbook.com/book/408671

AxTyanuzanusi OCHOBHOM
JIUTEPATyPHI

3.2.

Nudopmannonnoe
obecrieueHme
o0yueHus

Kysueuosa, H. E. Xumust: 11-it
Kiacc: 0a30BbIi YPOBEHb : y4eOHHK /
H. E. Ky3neuosa, A. H. JIéBkun, M.

A. llaTtanoB. — 2-e u3A., cTep. —
Mockaa : [Ipocsemnienne, 2022, —
239 ¢. — ISBN 978-5-09-085428-
3. — Texkcr : anekTpoHHbIH // JlaHs :

AJIEKTPOHHO-OMOINOTEYHAS CUCTEMA.

— URL:
https://e.lanbook.com/book/334517

Xumus : 11-i kmace : yrimyOnéHHBINH
ypoBeHb : yueOHuk / B. B. Epemun,
H. E. Ky3smenko, A. A. JIpo3nos, B.
B. Jlyaun. — 10-e u3g., crep. —
Mocksa : Ilpocsemenne, 2023. —
478 c. — ISBN 978-5-09-107469-
7. — Texkcer : anektpoHHsI // Jlass :

3JIEKTPOHHO-OMOIMOTEUHASI CHCTEMA.

— URL:
https://e.lanbook.com/book/360821

AxTyanuzanus
JIOTIOJTHUTENHHOH
JUTEPaTyphl




Pabouas nmporpamma pa3paboTaHa Ha OCHOBE (heepaIbHOTO rOCYJapCTBEHHOTO
00pa30BaTENILHOTO CTaHIapTa CPEAHEro NpoPecCnoHaIbHOI0 00pa3oBaHUs 110
cneruansHoct 09.02.07 MHdopMaimoHHbIe CUCTEMBI U TPOTrPaMMUPOBAHUE,
YTBEPKJIEHHOT O MpuKka3oM Munnpocsemenus: Poccuu ot 09.12.2016 r. Ne
1547.

Opranuzanusi-pazpadorunk: OegepabHOE TOCYIAPCTBEHHOE OIOKETHOE
o0pa3oBaTenbHOE YUPEKICHNE BBICIIIETO 00pa3oBaHus «Y GUMCKHUI
YHUBEPCUTET HAYKH U TEXHOJIOTU» MHCTUTYT cpenHero mpodeccnoHanbHOTro
oOpa3oBaHus



COJEPXKXAHHUE

. MIACOOPT PABOYEHA TIPOTPAMMBI VYYEBHOI'O

HNPEAMETA

. COAJEPKAHUE YYEBHOI'O IIPEJJMETA

. VCJIIOBUSI PEAJIM3AIIMM PABOYEH ITPOI'PAMMBI
YYEBHOI'O TIPEJIMETA

. KOHTPOJIb U OLEHKA PE3VYJIbTATOB OCBOEHUA

YYEBHOI'O IPEJIMETA

. ®OHJbI OHEHOYHbIX CPEACTB

. AJJATITAIIMSA PABOYEN MPOTPAMMBI ISl JIMI[ C
OrPAHMYEHHBIMM BO3MOJKHOCTSIMH 3/IOPOBBSI
(OB3)

CTp.

15

16

21
23



1. TACITIOPT ITPOI'PAMMBbI YYEBHOI'O ITPEJIMETA
XuMHs MeTaJ1JI0B

I[.L1. Oo6aacTb npuMeHeHUsI MPOrPaMMbI

[TporpamMmMa y4eOHOro mpeameTa SIBISETCS 4acThiO MPOTPAMMBI ITOATOTOBKH
cienranucToB cpeanero 3BeHa (nanee - [IIICC3) B coorBeTcTBUU ¢ (henepaabHbIM
rOCyJIapCTBEHHBIM OOpPa30BaTEIbHBIM CTaHAAPTOM CPEIHEro Mpo(eCCHOHAIBLHOTO
obOpazoBanust mo crneuuaibHoctd  09.02.07 «MHbOpMalMOHHBIE CUCTEMBI U
IPOrPaMMHUPOBAHHE .
1.2. MecTto mnpeaMera B CTPYKType OCHOBHOil  Npo(ecCHOHAIbHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI:

[Ipenmer oTHOcuTCS K  0a30BBIM  JAWCHMIUIMHAM W BXOAWUT B
oOmeoOpa3zoBarenbHblil uka Texauueckoro npoduis [MIICC3 no cnenuanibHOCTH
09.02.07 « adopmManimoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHUE.

1.3. lean m 3amaum npeaMera — TPeOOBaHMS K Ppe3yJibTaTaM OCBOEHHA
npeaMera:

OcBoeHMe cojiepkaHus y4eOHOTO mpeameTa « XUMHUsl METaioB», 00eCeynBaeT
JOCTHXKEHHE 00YYaIOIIUMHUCS CIETYIOIINX PE3YJIbTATOB:

* IUYHOCHIHBIX:
— YyBCTBO TOPJOCTH M YB@XKEHUS K MCTOPUM M JOCTHXKCHMSIM OTE€YECTBEHHOMN
XMMHYECKON HayKW; XHMHUYECKHM TpaMOTHOE MOBEAECHUE B MPOQecCHOHANIbHON
NESTENIbBHOCTH M B OBITY HOpH OOpAlllEHUHM C XUMHYECKMMH BEIIECTBAMHU,
MaTepragaMH U IIPOLEeccaMu;

— FOTOBHOCTh K MPOJOJIKEHHIO OOpa30BaHMS M TOBBIIMICHUS KBAIU(PUKALIUU B
n30paHHON TPO(ECCHOHANBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIETEHIUH B 3TOM;

— YMEHHME WCIOIb30BaTh JOCTUKEHUS COBPEMEHHOM XUMHUYECKON HayKH U
XUMUYECKUX TEXHOJOTUM JUIsl TIOBBIIIEHUS COOCTBEHHOTO HWHTEIIEKTYaJIbHOIO
pa3BUTHS B BEIOpaHHOU NpodecCuOHaIbHOU NeATeTbHOCTH;

* MemanpeomemHuuix:

— HCTOJb30BAaHUE PANIUYHBIX BUJOB IO3HABATENBHOM  JIEATEIBHOCTH U
OCHOBHBIX MHTEIJIJICKTYaJIbHBIX ONepaluil (IOCTaHOBKU 3a/1a4yu, (HOpMYIUPOBAHUS
TUIIOTE3, aHAJIN3a U CUHTE3a, CPAaBHEHU S, 0000IICHNS, CHCTEMATH3aIlUH, BBISIBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBSA3€H, MMOMCKA aHAJIOr0B, (OPMYJIUPOBAHUS BBHIBOIOB)
JUTSL pelIeHHsI TIOCTaBICHHOUN 3a1a4d, MPUMEHEHHE OCHOBHBIX METOOB IMO3HAHUS
(HaOnroieHNsI, HAYYHOTO OJKCIEPUMEHTA) Ui HW3YYCHUS PA3IWYHBIX CTOPOH
XUMHYECKHX OOBEKTOB W MPOIECCOB, C KOTOPHIMH BO3HUKAaET HEOOXOIUMOCTH
CTaJIKUBAThCS B MpodecCuoHaNbHOM cdepe;



— HCMOJB30BAHME PA3JIUYHBIX MCTOYHUKOB [UJISI TOJYYEHUS XUMHUYECKOU
uH(popMaIuU, YMEHHE OLICHUTh €€ JOCTOBEPHOCTHb I JIOCTHXKEHHS XOPOIIUX
pe3ynbTaToB B MpodeccuoHaIbHOM cdepe;

* NPEOMENHbIX:

— c()OPMHUPOBAHHOCTH TPEICTABICHUA O MECTE XMMHH B COBPEMEHHOW HAy4YHOU
KapTUHE MHUpa; TOHWUMAaHUE PO XUMHH B (HOPMHUPOBAHWUU Kpyrozopa u
(GYHKIIMOHATBFHOU TPaMOTHOCTH Y€JIOBEKa VISl PEIICHHS TPAKTUYECKUX 3a/1aY;

— BJQJCHHE OCHOBOMNOJIATAIOIIMMU XUMHYECKHUMHU IIOHATUSMH, TEOPHUSIMH,
3aKOHAMH M 33aKOHOMEPHOCTSIMH;  yBEPEHHOE  IIOJIb30BAHUE  XHMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

— BJIAJCHUE OCHOBHBIMU METO/IAMHU HAYYHOTO IO3HAHUS, UCIIOIb3YEMBIMH B XUMUU:
HaOJI0ICHUEM, OITUCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHUE 00pabaThIBaTh,
OOBSCHATHh PE3yJIbTAThl MPOBEIACHHBIX OMBITOB M JENaTh BBIBOJABI, TOTOBHOCTD
U CIIOCOOHOCTH MPUMEHSITH METO/IbI IIO3HAHUS MPU PEIICHUH MPAKTUYECKUX 3a/1a4;
— c(hOPMUPOBAHHOCTh YMEHHUS J1aBaTh KOJUYECTBEHHBIC OLICHKU W TPOU3BOJUTH
pacyeTsl 0 XUMUYECKUM (OpMYJIaM U YPaBHEHUSM;

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

— c(OpMHUPOBAHHOCTH COOCTBEHHOW MO3UIMUA IO OTHOIICHUI0 K XUMHUYECKOU
uH(pOopMaIuu, NOTy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

1.4. PexomMeHayemoe KOJIM4YECTBO YaCOB HA OCBOCHHE NMPOrPaMMbl IIpeaMeTa:

MaKCUMaJlbHOW y4eOHOM Harpy3ku o0ydaroierocsi 82 yaca, B TOM YHCIIE:
TEOpeTU4ECcKoro ooydyeHus 48 yacos
MIPAKTUYECKUX 3aHATUN 34 yaca



1. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEIMETA

2.1. O0bem yueOHOM npeaMeTa U BUbI Y4eOHOH padoThI

Bup y4eOHoii padoThl

Oovem uacos

1 cemecmp 2 cemecmp
MakcumasibHasi ydeOHasi HArpy3Ka 38 44
(Bcero)
Oobs13aTeibHAast  ayAUTOpPHass  y4eOHas 38 44
Harpy3ka (Bcero)
B TOM YHCJIE:
JICKIIUU 22 26
IIPAKTUYECKUE 3aHITUS 16 18
Dopmbl NPOMEAHCYMOUHOU ammecmayuu Juggepenyu-
POBAHHDLU
3ayem




2.2. TemaTu4ecKuil IJIAH U COIeP:KaHME Y4eOHOI0 MpeaMeTa

Yposenw
HaumenoBanue Copaepxxanue y4yeOHOIro MaTepuasa, 1a00paTopHble M NPaKTHYeCKHe PadoThl, CAMOCTOAATEIbHAS O0bem
pa3aesioB U TeM pabora o0yyarmmxcs, KypcoBasi padoT (IPOeKT) (eciu npedycmompensl) 4yacos ocefleuu
1 2 3 4
Paznen 1. Opranuveckasi XuMus 38
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4
OcHoBHbIe IOHATHA | 1 IIpenmer opranumyeckoit xumuu. [IpupojHble, HCKYCCTBEHHBIE M CHHTETHYECKHE OpraHUYECKHE 2 1
OpraHu4ecKoi BeuecTBa. CpaBHEHUE OPraHUYECKUX BELIECTB C HEOPraHUYECKUMU. Teopust CTpOeHUsI OPraHUYECKUX
XHMHH U TeopHus coequHennit A.M. bytiepoBa. OCHOBHBIE IIOJIO)KEHUS TEOPUM XMMHMUYECKOIO CTpoeHus. M3omepus n
CTPOeHMs n30Mephl. XUMUYeckue (GopMyssl M MOJENHM MOJIEKYN B opraHudeckod xumud. Kiaccuduxanms
OPraHu4YeCKuX opranudeckux BeuiecTB. Kiaccudukanus BeHIECTB MO CTPOEHUIO YITIEPOJHOIO CKeJeTa M HaIUYUIo
coeIMHEeH U ¢byHKunOHANBHBIX rpymil. 'omosnoru u romonorusi. Hayana sHomenknaryper IUPAC. Knaccudukanus
peaknMii B OpraHuyeckod XuMHM. Peaknuu npucoeauHeHus (TMIPUPOBAHUS, TIaJOr€HHPOBAHMUS,
TUIPOTalIOreHUPOBaHMS, TUpaTalyn). Peakuun OTLICTICHUS (meruapupoBaHus,
JIeTUIPOTaIOTeHUPOBAHUs, leruapatanun). Peakuuu 3amenienus. Peakiyu nzomepuzaum.
IIpakTHyeckoe 3aHsATHE 2 1
[TpoBepka 3HaHui oOydaromuxcs no teme 1.1. 3HaHMEe OCHOBHBIX MOJIOKEHUH Teopuu byTtnepoa, ymeHue
MIOCTPOEHHUS YTJIEPOJHBIX CKEJIETOB Ha MPUMEpPE MPOCTHIX YIJIEBOJOPOAOB M HMX MPOU3BOAHBIX. YMEHHE
OTIpeNieNIATh TUIIbI THOPUIN3AIMKM aTOMOB yIJIepo/ia, HaJIUYue M- U CUI'Ma- CBsi3ed B CTPYKTYpHOU (hopmyre
OpPraHMYECKOT0 BEIIECTBA.
Tema 1.2. Coneprxanue yueOHOro MaTepuasa 14
Yraesogopoasl u ux | 1 AnkaHbl. AJTKaHBI: TOMOJIOTHYECKHUH Psi/l, ©30MEPHSI 1 HOMEHKJIATypa aJKaHOB. XMMUYECKHE CBOMCTBA 2 1
NPHPOJHBIE aJIKaHOB (M€TaHa, 3TaHa): TOPEHHE, 3aMEILEHUE, PA3JIOKEHNE, NeTHIpUpoBaHue. [IpuMeHeHe alkaHoB
HCTOYHUKH Ha OCHOBe CBOWCTB. [Ipo1iecchl MpOMBINITIEHHON NTepepadoTKH HePTH: KPEKUHT, puPOpMHUHT. OKTaHOBOE

yucao OCH3MHOB U OCTAaHOBOC YHUCJIO JU3CIBHOI'O TOIIJIMBA. Kokcoxumuuaeckoe MMPOU3BOJACTBO U €TI0

MPOAYKIIHUS.
Pemenue skcnepuMeHTaIbHBIX 33124




AnkeHbl. DTWIEH, €ro NojJy4yeHue (IJeruApUpOBaHMEM 3TaHa, ACMOJMMEpPU3aLUei MOJUITUIICHA).
I'omonoruyeckuii psz, ©30Mepusi, HOMEHKJIATypa aJIKEHOB. XMMUYECKHE CBOWMCTBA JDTUJICHA: TOPEHUE,
KayecTBEHHbIE peakiuu (oOecuBeyrBaHue OpOMHOM BOABI M pacTBOpa I€pMaHraHaTa Kajus),
ryuaparanys, noauMmepusanus. [IpuMeHeHne 3THiIeHa Ha OCHOBE CBOMCTB. JlMeHbl U Kaydyku. [lonsTue
0 JUEHaX KaK YIJIEBOAOPOJax C ABYMs ABOWHBIMHU CBA3AMH. CONpsUKEHHBIE IUEHBI. XMMHYECKHE
cBoiicTBa OyraaueHa-1,3 u nzonpeHa: obeciBeunBaHle OPOMHOI BOJBI U MOJIUMEPU3ALUS B KaAyIyKH.
HatypanbHblii M CcUHTETHUYECKHE Kaydyku. Pe3nHa. AnkuHbl. AnetwieH. XHMHUYECKHE CBOMCTBa
alleTUIIEHA: TOpeHne, o0eclBeYMBaHUE OPOMHON BOJIbl, IPUCOEMHEHUE XJIOPOBOJOPOA U THAPATALIHs.
IIpuMeHeHNe aleTIIeHa Ha OCHOBE CBOMCTB. MEXKKIIacCOBasi U30MEPHS C aJKaJuEHAMM.

Apensbl. benzon. Xumuueckue cBOMCTBAa OEH30J1a: TOPEHHUE, PEAKIIMU 3aMelIeHUs (TaJIOrTeHUPOBAHHKE,
HutpoBanue). [Ipumenenne 6eH3051a Ha OCHOBE CBOWCTB.

HpaKaneCRue 3aHATHSA

[IpenenbHble yrieBoaopoabl. AgkaHbl. XUMUYECKUE U (PU3NUYECKHE CBOMCTBA, IOIY4YEHHUE.

HereHeHBHHe YTJIIEBOAOPOJAbl, XUMUYCCKUC U (bHSH‘ICCKI/Ie CBOﬁCTBa, IMMOJIy4YCHHC.

W (NI

ApomaThdecKkue yrieBoJopoabl Ha MpuMepe OCH30JIa U €r0 MPOCTEUIITUX TOMOJIOTOB. XUMUYECKUE U
(dbu3nyecKre CBOMCTBA, MOTyYEHHE.

Tema 1.3.
Kucaopoacoaep:xamg
He OPraHuvecKue
coeUHEeHUsI

Conep:xxanue yueOHOTro MaTepuaJia

14

1.

Cnuprsl. [TonyueHue 3TaHONIa OpOXKEHHUEM TUIFOKO3bI U TMJIpaTaleil 3TuieHa. [ uapokcuiabpHas rpynmna
Kak (yHKuuoHanpHas. [loHSATHE O mNpeAenbHBIX OJHOATOMHBIX CHHpTaxX. XHUMHYECKHUE CBOMCTBA
3TaHOJIA: B3aMMOJICHCTBHE C HATpUEM, OOpa30BaHUE MNPOCTHIX U CIOXKHBIX I(PHUPOB, OKUCIECHUE B
anpreruy. IIpuMmeHeHue »TaHOJIa HAa OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro TMOCIEJICTBUS U
npenynpexaeHue. [ nnepyuH Kak npeacTaBUTeNlb MHOTOATOMHBIX CIIMPTOB. KauecTBeHHas peakuys Ha
MHOIr0oaroMHble crupThl. IIpumenenue riounepuna. @enos. Ou3znyeckne M XUMHUYECKHE CBOMCTBA
¢denona. BzaumHoe BIMsSHUE aTOMOB B MOJIeKyJe (heHoa: B3aUMOAEHCTBHE C TUAPOKCUIOM HATPHs U
a30THOM Kucnotou. [Ipumenenue heHoaa Ha OCHOBE €ro CBOMCTBA

Anpaerunsl. [lonarue o6 anpaerngax. AnplaeruaHas rpymnmna kak GyHkunoHanbHas. opmanbaerun u
€ro CBOMCTBA: OKUCIICHUE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIUHN CIHPT.
[TonydeHue anbaerugoB OKUCIECHHEM COOTBETCTBYIOMIMX cHUpTOB. [Ipumenenune dopmanpaeruga Ha
ocHoBe ero cBoicTB. Kap6oHoBbie kuciotel. [lonsTHe 0 kKapOoHOBBIX KHcaoTax. KapOokcuibHas rpymna
Kak (yHKIMOHANBbHAsA. ['OMOJOTHMYECKH psii TPEAeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT.
[Tony4yenne kapOOHOBBIX KUCIOT OKHCICHHEM alIbJIETHA0B. XUMHUYECKHUE CBOMCTBA YKCYCHOM KHUCIIOTHI:




o01ye CBOWCTBA C MMHEPAJIbHBIMU KUCIOTaMU U peakuuu srepudukanuu. Ilpumenenue ykcycHoi
KHMCJIOTBI HA OCHOBE CBOMCTB. BhICIINE )KMPHBIE KUCIOTHI HA IPUMEPE MAIBMUTHHOBOW U CTEAPUHOBOIA.

IIpakTHYeckne 3aHATHA 6
1. Xumuueckue 1 pU3MUECKUEe CBOMNCTBA CIIUPTOB (OKUCIICHUE CIIUPTA B aJIbJICTH/I, MOIy4YEeHUE TIIHIepaTa
MeJH, TUTPOCKOMUYHOCTH);
2. Xumuueckue M (PU3MUECKUE CBOMCTBA ajJbJETHJO0B (peakuus cepeOpsHOro 3epKana, OKHCICHHE
aNbJIETHIOB B KUCJIOTY ¢ momolisio ruapokcuaa meau (I0));
3. CBoiicTBa YKCYCHOM KHUCITIOTHI (B3aUMOJICHCTBUE C METAJUIAMU, C OCHOBAHUSIMH, C COJIIMH, OTHOIIICHUE K
WHIUKATOpaM);
Tema 1.4 Coaep:xanue yueOHOro MaTepuaJia 6
Asorconepxammue | [Tonumepsl. benky u nmoiaucaxapuasl Kak OHONOINMEPBI. 4
OpraHuvecKue IlnacTmaccel. [lonyyeHne noauMepoB peakyeil MoauMepu3aluy U MOIMKOHAEHCAUU. TepMOIUIacCTUYHbIE
COeIMHEeHUs. Y TEPMOpEaKTUBHBIE IU1acTMacchl. [Ipencrasurenu miactmacc.
ITosmmepsI BosokHa, ux kinaccugukanus. [lonyuenne BosiokoH. OTenbHbIe IPEICTaBUTENN XUMUYECKUX BOJIOKOH.
IIpakTHyeckoe 3aHsATHE 2
1. O6mee nonnmanne BMC: knaccugukanum, cnocob6ax noiydeHus, (PU3NKo-MeXaHMUeCKue CBOUCTBA,
COCTOSIHUS, XHMUYECKHE CBOMCTBA, IPUMEHEHHE.
Pasnea 2. O0mas 1 HeOpraHu4ecKasi XuMust 42
Tema 2.1. OcHoBHble | Coep:kaHnue yueOHOT0 MaTepHaJia 6
NOHATHS U 3aKOHBbI | 1 | OcHOBHbIe MOHATHA XuMMHH. BemectBo. Atom. Monekyna. XUMHUYECKUH 3J€MEHT. AJTIOTPOIHSL. 2
XUMHUH IIpocTele U cioXKHBIE BemecTBa. KauecTBEeHHBIN M KOJIMYECTBEHHBIN COCTAB BEIIECTB. XUMUYECKHE 3HAKU
u Gopmyibl. OTHOCUTETBHBIE ATOMHAsI M MOJIEKYJIIpHast Macchl. KonnuecTBo BelecTsa.
OcHOBHBIE 32KOHBI XMMHH. 3aKOH COXPAHEHMSI MACCHI BEIIECTB. 3aKOH IOCTOSHCTBA COCTAaBa BEILIECTB
MOJIEKYJISIPHOUM CTPYKTYpPBI. 3aKOH ABOTapo U CIEACTBUS UX HETO.
PacueTHble 3a1aun Ha HAXO0XKACHUE OTHOCUTEIIBHON MOJIEKYJIIPHOM MacChl, ONPEAEIIEHHE MaCCOBOM 10U
XUMHYECKHX DJIEMEHTOB B CJIO’KHOM BEILIECTBE.
IMepnonnuecknii 3axon I.U. Menpaeneea. Otkpeitue [.11. MenneneeBeiM [leprognueckoro 3axkoHa. 2

[Tepuoanueckuii 3akoH B popmynuposke .. Menneneesa.

10




[lepuonuueckass TabnMua XMMHYECKHUX 3JEMEHTOB — rpaduyeckoe OTOOpaXKeHHe NepUuOJUYECcKOro
3akoHa. CTpyKTypa MEpHOAWYECKON TaONMIbl: MepHoAbl (Manble W OOoNbIINE), TpyMmbl (TJIaBHAS M
moboyHast).

Crpoenne aroma u nepuoaudeckuii 3akon .M. MenpgeneeBa. AToM — cllokHasg 4actuua. Sapo
(IPOTOHBI U HEHTPOHBI) U IEKTPOHHAsA 0000uKa. M30Tonbl. CTpoeHHEe 3MEKTPOHHBIX 000I04EK aTOMOB
AIIEMEHTOB MaJIbIX MepruonoB. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX O000JOYEK aTOMOB 3JIEMEHTOB
OonpIIMX TEpuoaoB (mepexoaHbix sneMeHToB). [lonstue 06 opOutansx. s-, p- u d-OpOurtanu.
DJEeKTpOHHbIE KOH(HUIYpalMM aTOMOB XUMHUYECKHX dJeMeHTOB. (CoBpeMeHHas (GOpMYIHPOBKA
HEPUOJIMYECKOT0 3aKOHA. 3HaYCHHE MEPUOJUYECKOr0 3aKOHA U MEePUOANYECKON CHCTEMbl XMMHUYECKHX
anemenToB J[.M. MenneneeBa i pa3BUTHS HAYKH U TIOHUMAHUS XUMUYECKON KAPTUHBI MUPA.

Tema 2.2.
CTtpoeHue BelecTBa

Coaep:xaHnue y4eOHOTro MaTepHaJia

1

Honnas xummnueckasi cBsi3b. KaTnonsl, ux 00pa3zoBaHue U3 aTOMOB B pe3yiIbTaTe MPOIecca OKUCICHHUS.
AHHOHBI, UX 00pa3oBaHUe U3 aTOMOB B pe3yibTaTe Mpoliecca BoccTaHOBICHUS. VIOHHAs CBsI3b, KaK CBS3b
MEXy KaTHOHAMH M aHHUOHAMH 32 CYET AJICKTPOCTATHUECKOTO MpHUTsHoKeHUs. Kinaccudukaius noHOB: 110
COCTaBYy, 3HAKY 3apsjia, HATHUUIO TUAPATHOU 000104YKu. MoHHbIE KpHrcTauyeckue pemeTku. CBoHCTBa
BEIIIECTB C MOHHBIM THIIOM KPUCTALTUYECKON PEIIETKH.

KoBajienTHasi xuMuyeckasi cBsi3b. MexaHuU3M o0O0Opa3oBaHHs KOBAJEHTHOW CBs3M (OOMEHHBI U
JIOHOPHO-AKIETITOPHBIN). DJIEKTPOOTPUIIATEIbHOCTh. KOBaJICHTHBIC TOJIIpHASsS W HEMOJISIPHAST CBSI3HU.
KpaTtHOCTp KOBaJIeHTHOH CBsI3U. MOJEKy/IsipHbIE U AaTOMHBIE KpHUCTaIM4yeckue pemerku. CBoiicTBa
BEIIIECTB C MOJICKYJIIPHBIMU U @TOMHBIMH KPUCTALTHYECKUMH PEIIECTKAMH.

Mera/iinyeckas cBsi3b. MeTauiMueckass KPpUCTAUIMYECKAsl PelIeTKa M MeTajuIMuecKass XMMHUYEecKast
cBs13b. DU3MUECKHE CBOMCTBA METAILIOB.

ArperaTHbie COCTOSIHUS BellIeCTB U BOJOPOIHAsI CBSI3b. TBepa0€, )KUIKOE U ra3000pa3HOe COCTOSHUS
BemecTB. [lepexos BemecTBa U3 OJTHOTO arperaTHOro COCTOSIHUS B apyroe. Bogopoanas cBsa3b. UncTeie
BelecTBa U cMmecH. [loHsTre o cMecu BemiecTB. ['oMoreHHble U rereporenHbie cMecu. CocTtaB cMmeceil:
00bEeMHast 1 MaccoBast I0JIM KOMITIOHEHTOB CMECH, MacCOBast I0JIsl IPUMECE.

JMucnepcHble cucteMsl. [lonarue o aucnepcHoii cucteme. JlucnepcHas ¢a3a U TUCTIEPCUOHHAS Cpejia.
Knaccudukanus nucnepcHbix cucteM. [IoHATHE 0 KOJTTOWIHBIX CHCTEMAaX.

Tema 2.3.

Coaep:xanue yueOHOIro MaTepHaJia

15
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Bona. PacTBopsbl.
JIEeKTPOJIUTHYECKA
sl 1M CCONUAIHSA

Bona. PacrBopsbl. PactBopenne. Boga kak pactBoputenb. PactBopumocTs BemiecTB. HacklieHHble,
HEHACBIIICHHbBIE, IEPECHILIEHHBIE PACTBOPHI. 3aBUCUMOCThH PACTBOPUMOCTH T'a30B, KUJIKOCTEH U TBEPABIX
BEIIECTB OT Pa3IUYHbIX (PAKTOPOB.

MaccoBast 107151 pacTBOPEHHOTO BEHIECTBA. JJIEKTPOJUTHYECKAS JUCCOUMALMS. DJIEKTPOIUTHI U
HERJIEKTPOJIUTHL. DJIEKTPOIUTHYECKAas JUccoruaus. MexaHu3Mbl 3JeKTPOIUTUYECKON AUCCOIMAIINN IS
BEILECTB C PA3IMYHBIMU THUIIAMU XUMHUYECKOHN CBs3U. [ MapaTHpOBaHHbIE U HETHAPATUPOBAHHBIC HOHBI.
CrermneHb 3MEKTPOTUTHYECKON nucconranud. CuibHbIe U cialdble AMeKTPoInuThl. OCHOBHBIE MOJIOKEHUS
TEOPHH IIEKTPOIMTUUECKON auccoranuu. Kucnorsl, OCHOBaHHS M COJU KaK 3JIEKTPOJIHUTHI.

I'mpponu3 kak oOMeHHBIH mpouecc. HeoOpaTuMblil ruaponu3 OpPraHUYECKUX M HEOPraHMYECKHUX
COEIMHEHUH U €ro 3HaYEHHUE B IPAKTUYECKON JEATEIHOCTH YEJIOBEKA
OO6patumslii ruapoaus cosell. [lpaktuueckoe npumeHenue ruaposnsa. CTyneHyaTblid THIPOIIU3.

IIpakTHyeckue 3aHATHS

1. Peakuuu nonHoro ooMena
2. 'upponus cosneil (Bce TUIIBI THIPOJIN3a PEAKIIMSI CPEIbI)

Tema 2.4.
XumMuueckKue
peaxkuuu

Coaep:xaHue yueOHOT0 MaTepHaJia

1.

Kanaccupukanus xuMuuyecKux peakumid. Peakuuu coenuHEHMs, pa3ioKEHUs, 3aMeleHusi, oOMeHa.
Karanutnueckue peakumu. OOpaTtuMble W HeoOpaTHMble peakiuu. ['OMOTeHHbIe M TeTEepPOreHHbBIE
peakuuu. DK30TepMHUECKUE U 3HIOTEPMHUUYECKHE peakiuu. TernoBoil 3Q(eKT XUMUUYECKUX pPEaKIHil.
TepMoxuMHUUeCKHE YpaBHEHUS.

CkopocTb XuMHUYeCKUX peakuuid. [[oHATHE 0 CKOPOCTH XUMUYECKHUX PEaKInid. 3aBUCUMOCTb CKOPOCTH
XUMHYECKHUX PEAKIMI OT pa3NuyHbIX (PaKTOPOB: MPUPOJIbI PEArUPYIOIMINX BEIIECTB, UX KOHIIEHTPAIIUH,
TEeMIIepaTyphbl, TOBEPXHOCTH COMPHUKOCHOBEHUS W HCIOJIb30BaHUS KaTaiau3atopoB. OOpaTHMOCTh
XUMHYECKHX peakuuid. OOpaTuMble U HeoOpaTHUMbIE peakiui. XUMUYECKOE PaBHOBECUE U CIIOCOOBI €ro
CMEIIICHHUS.

OKHCINTEIBbHO-BOCCTAHOBHUTE/IbHBIC peakuuu. CTeneHb oKkucineHnus. OKUCIUTENb U BOCCTAHOBIJICHHUE.
BoccranoBurens u  okucieHue. MeToa NEKTpOHHOro OanmaHca sl COCTaBICHHMS ypaBHEHHH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

Tema 2.5.
Kanaccnduxanns
HEOPraHu4ecKux

Conep:kaHue y4eGHOr0o MaTepuasia

17

1

Metamibl. OCOOCHHOCTH CTPOEHHST aTOMOB M KpUCTAUIOB. (DHU3WYECKHE CBONCTBA METAJUIOB.
Knaccudukanus MeTaJuioB 1O pPa3IUYHBIM = TpU3HAKaM. XHUMHYECKHE CBOMCTBA METaJIOB.
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COeIHHEHH U UX
cBOMcTBA

DIEKTPOXUMUYCCKUN Psii HaNpspKeHUH MeTauioB. Metamtotepmusa.O0mume crnocoObl  MOyYeHUs
MetauioB. [loustue o meramnypruu. I[lupomMeramtyprus, TUAPOMETAIUTYPIHS U 3JIEKTPOMETAUTYPIHsl.
CrnaBbl YepHBIE U LIBETHBIE.

Hemetamibl. OcoOeHHOCTH CTPOEHUSI aTOMOB. HemeTasuibl — MpoCThIe BEIIECTBA. 3aBUCUMOCTh CBOWCTB
raJIoreHoB OT uX mnojoxeHus B I[lepmonnueckoit cucreme. OKHCIUTENbHBIE U BOCCTAHOBUTEIbHBIC
CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT UX IMOJIOKEHHUS B PAJIY JIEKTPOOTPULIATEITLHOCTH.

2 | Oxkcuapl u ux cBoiictBa. ConeoOpa3yromiue u HecojaeoOpasyromune okcuabl. OCHOBHBIE, aM(pOTEpHBIE U
KHCJIOTHBIE OKCHUJIbI. 3aBUCUMOCTD XapaKTepa OKCUA OT CTETICHU OKUCIICHUSI 00pa3yIoIIero ero MeTasa.
XuMuyeckue cBoricTBa okcuaoB. [lomyuenne okcuios.

3 | KucjaoTsl U ux cBoiicTBa. KHUCIIOTHI KaK 3JEKTPOIUTHI, UX KIACCU(PHUKAINA 110 PA3INYHBIM IPU3HAKAM.
XUMHUECKHE CBOMCTBA KHCIOT B CBETE€ TEOPUM 3NIEKTPOIMTHYECKOH nucconuanuu. OcoOeHHOCTH
B3aMMOJICHCTBYSI KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT ¢ MerauiaMud. OCHOBHBIE CIIOCOOBI
IIOJIyYEHUS] KUCIIOTHI.

4 | OcHoBanusi M ux cBoiicTrBa. OCHOBaHMS KakK OAIIEKTPOJIMTHI, MX KIacCH(UKALUSA IO Pa3THIHBIM
npu3HaKaM. XUMHYECKHE CBOMCTBA OCHOBAaHUN B CBETE TEOPUM DJIEKTPOIMTHUECKON IHUCCOLMALINU.
PasnoxxeHne HepacTBOPUMBIX B BOJie OCHOBaHMM. OCHOBHBIE CIOCOOBI MOTY4YEHHSI OCHOBAHUH.

5 | Comm m ux coiicrBa. Conu kak 3nekTponauThl. ConM cpeqHue, KUCIble U OCHOBHbBIE. XUMHYECKU
CBOMCTBA COJIEH B CBETE TEOPUU IIEKTPOJUTHUECKON Arcconnanuu. CriocoObI MOTyYEHUs COJICH.
I'unponns cosen.

6 I'eneTnyeckasn cBA3b HCOPraHU4€CKMUX BCUICCTB.

~

IlpakTHYeckHe 3aHATHA

1. XuMHuuyeckue cBOMCTBA METAJLJIOB.
2. CBolicTBa cCOeJUHEHNH Kelie3a.
3. 'eneTnueckasi CBSI3b HEOPraHUYECKUX BEIIECTB.

JudpdepeHupoBaHHbIN 3a4eT

Bcero:

82

13




3. YCJOBUS PEAJIM3AILIMUA PABOYEHN NMPOI'PAMMBI YYEBHOI'O
ITPEIMETA

3.1. TpeGoBanus K MUHUMAJIbHOMY MaTepHaIbHO-TEXHUYECKOMY
o0ecIeYeHNIo

Peanuzamust mporpamMmbl MpeAnoyiaracT  Haauuue ydeOHoro kabWHeTa U
1a00paTOpUU XUMHUH.

O6opynoBanne y4yeOHOrO KaOWHETa © paboumx MeCT KaOWHeTa: TMapTh
yYeHHUYECKHE, padouuii CTON M CTyJ MpernojaBaTess, IEMOHCTPAIMOHHBIM CTO,
ayJIMTOpHAsl 10CKa, Kadbl 1151 XpaHEHUs] 000pyAOBaHMUS.

TexHuueckue cpeacTra 00ydeHUsI:

—IIePCOHABHBINA KOMITBIOTED C JUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM
Microsoft Windows XP Professional Bepcust 2002;

—IpPUHTED;

—MYJIbTUMEAUUHBIN [IPOEKTOP;

—D3KpaH NPOECKIHOHHBIN.

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

3.2. UudopmannonHoe odecnievyeHne 00yueHust

Ilepeyens pexoMenayembiX Yy4eOHbIX u3ganuid, HHTEpHET - pecypcos,
JTOMOJTHUTEIbHOU JIUTEPATYPbI

3.2.10cHOBHbBIE UCTOYHUKU:

1. 'a6puensa O.C. Xumus. 10 knacc. ba3zoBbiit ypoBens, yueonuk/ O.C.
["abpuensH. — 6-¢ u3m., crepeorunHoe.-M.: JIpoda, 2018.-191, [1] C.: wir.-
Poccuiickuii yaueOuuk). ISBN 978-5-358-19781-7

2. T'abpuensu O.C. Xumus. 11 knacc. ba3zoBeiit ypoBens, yueonuk/ O.C.
["abpuensH. — 5-¢ u3a., crepeorunHoe.-M.: JIpoda, 2018.-223, [1] C.: wir.-
Poccutiickuii yueonuk). ISBN 978-5-358-19784-8

JlonoIHUTENbHBIE HICTOUYHUKHU:

1.XamuroBa, A. U. Oprannueckas xumus s crygaeHToB CIIO : yuebHoe nocobue
/ A. . Xamutona, T. E. bByceiruna, JI. P. Caduna. — Kazaus : KHUTY, 2017. —
172 c. — ISBN 978-5-7882-1938-7. — TeKcT : aieKTpoHHBIH // JlaHb :
aNeKTpoHHO-OnbmMoTeunas cuctema. — URL: https://e.lanbook.com/book/102077
(mata obpamenust: 26.05.2022). — Pexxum noctyma: ajisi aBTOpH3. MOJIb30BaTEICH.
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4. KOHTPOJIb U OLHEHKA PE3YJIBbTATOB OCBOEHUS YUYEBHOI'O
INPEJIMETA

KonTposnb M oOlleHKAa pe3yiabTaTOB OCBOCHUS MPEAMETAa OCYIIECTBIACTCS
MIPEIo/IaBaTesieM B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHATUH, TECTUPOBAHUS,
a TaK)Ke BBINOJHEHUS OO0YYarONIMMHUCS WHIUWBHUAYAJIbHBIX 3a/IaHUI, TPOEKTOB,
HUCCIECIOBAaHMH.

Pe3yabTaThl 00yueHus Kpurepun ouenku DopMBbI U METOAbI
OLICHKH

B pe3yabTare uzydenusi yueOHOro Kontpois n onenka | OCHOBHbIE METO/IbI
npeamMera « XuMHus MeTALJIOB)» pE3yJIbTaTOB OCBOEHUS | KOHTPOJIS 3HAHUM:
o0yyarommiicss HAyYNTCH: JUCLUIUIAHBI TEKYIUH,
pacKpbIBaTh Ha PUMEPAX POJIb XUMUHU B | OCYIIECTBIISIETCS MIEPUOIUYECKUI u
(bopMHpPOBAaHUHM COBPEMEHHOW HAy4YHOU | MpernojaaBaTesieM B | UTOTOBBIN KOHTPOJIb.
KapTUHBl MHpa M B NPAKTUYECKOH | mporecce mnposeneHus | Texkyniui KOHTPOJIb
JIeSITEIbHOCTH YEJI0OBEKa, TECTHPOBAHUS, & TAKXKE | IPOBOJUTCS B hopMe:
J€EMOHCTPUPOBATH Ha MpuMepax | BbIIOJHEHUS - YCTHOTO OIpOcCa;
B3aUMOCBSI3b MEXKIY XUMHUEH U IPYTUMHU | 00y4arOIUMHUCS -IIMCbMEHHOT'0O OIIPOCa;
€CTECTBEHHBIMU HaYKaMH; MHJUBUTyaJIbHBIX -IPOBEPKH BBIIIOIHEHUS
packpbIBaTh Ha TpUMEpPAX TIOJOKEHUS | 3aJJaHuld,  TPOEKTOB, | MUCHMEHHBIX JOMAITHUX
TEOPUHU XUMHUYECKOTO CTPOEHHUSI | UCCIIETOBAHMIA. 3a/1aHMI;
A.M. Byrneposa; OneHka pe3yabTaToOB | - TECTUPOBAHUS 1o
MIOHUMATh buznyeckuit CMBICT | OOy4YeHUS: TeMawm;
[Tepuoanueckoro 3aKOHa [Ipu BBICTaBICHUU | -TIOATOTOBKHU
JA.WN. MenneneeBa M Ha €ro OCHOBE | TEKyIIEU OIICHKH | COOOIICHUIA;
OOBSCHATh  3aBUCUMOCTh  CBOMCTB | YUUTHIBACTCS: -COCTaBJICHUSI KOHCIIEKTa
XUMUYECKHX 3JIEMEHTOB U | -pe3ylbTaTUBHOCTh -HanucaHus pedeparoB
00pa3oBaHHBIX HMMH  BELIECTB  OT | pabOThI y4auerocsi | 1 TBOpYeCcKux pador.
ANIEKTPOHHOI'O CTPOEHHS aTOMOB; npu BbINIOJIHEHUH | Tekymiast MpOBEpPKA
OOBSACHATH MPUYMHBI MHOT0o00pa3us | 3aJaHUil Ha Y4YeOHBIX | IPOBOJUTCS
BELIECTB Ha OCHOBE 00X | 3aHATHIX U | CHCTEMaTHYeCKHU u3
MpEACTaBICHH 00 MX COCTaBe U | CaMOCTOSITEIIbHOU ypoka B ypok. ITo uncny
CTPOEHUH; paboThI; MIPOBEPSIEMBIX u
IPUMEHSTh IpaBUJIa CUCTEMATUUYECKOH | - opopMIIeHNE 3aaHUI | XapaKTepy BOIIPOCOB
MEXIYHApOJAHONH HOMEHKIATYphl Kak | COrliacHO oOpasiia. MpPOBEpKa MOXKET OBITh
CpeacTBa pa3iauyeHus u | [lpu BBICTABJICHUU | HHAUBUAYAIbHOM,
UACHTU(HUKAINH BEIIECTB 110 UX COCTaBYy | HTOrOBOM OILICHKH | (pOHTAIBHOMN u
U CTPOCHHIO; YYHUTHIBACTCS: KOMOWHHUPOBAHHOM.
COCTaBJISITh MOJIEKYJISIPHbBIE u|- 00béM u ypoBesb | [lepuonnueckas
CTPYKTYpHBIE (OPMYIIBI OPraHUYECKHX | YCBOSHHUS YYAIIUMHKCS | MPOBEPKA  MPOBOJUTCS
BEIIECTB KaKk HOCUTeNel nH(OPMALIUU O | TEOPETHUECKOTO M0 3aBEPLICHUU TEMBbI
CTPOCHHMH BEIIIECTBa, €r0 CBOWCTBAX MW | MaTepuaa; (paznena).
MPUHAJIEKHOCTH K  OINPEICICHHOMY | - KayeCTBO PEIICHUS
KJIACCY COCIMHEHU; 3ajad.
XapaKkTepU30BaTh OpraHUYeCcKHe
BElIeCTBa [0 COCTaBy, CTPOCHHUIO U
CBOMCTBaM, YCTaHaBJIMBATh MPUYMHHO-
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CJIEICTBEHHBIE CBSI3U MEXIY JIaHHBIMU
XapaKTEepUCTUKAMHU BEIIECTBA;
OPUBOIUTH  TPUMEPBl  XMUMHUYECKUX
peakiuii, paCKphIBAIOIIUX XapaKTEepHbIC
CBOICTBA THUIMYHBIX MpEACTaBUTEICH
KJIACCOB  OPraHMYECKHX BELIECTB C
Henbl0  MX  HAGHTUGUKAUUM U
00BsicHEHUS 00J1aCTU IPUMEHEHUS;
POrHO3UPOBATH BO3MO>XHOCTh
MPOTEKAHUS XWUMHUYECKUX pEaKkIuid Ha
OCHOBE 3HAaHUM O THUIAX XUMHUYECKOH
CBSI3M B MOJIEKYJIaX PEareHTOB U HUX
PEaKIMOHHOM CIOCOOHOCTH;
UCIOJIBb30BaTh 3HAHHUA O  COCTaBe,
CTPOCHMH M XHUMHUYECKUX CBOMCTBAX
BEIIECTB I 0€30IaCHOTO MPUMEHEHHS
B IIPAKTHUYECKOH JESITeTbHOCTH;
MPUBOJUTH TPUMEPHI MPAKTUYECKOTO
UCIIOJIb30BaHUS MIPOJYKTOB
nepepaboTKu HEPTH ¥ IPUPOJTHOTO Ta3a,
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
(monuaTtHieHa, CUHTETUYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);
MIPOBOJIUTH OMBITHI MO PACIO3HABAHUIO
OpraHMYECKUX BEIIECTB: TJIHIEPUHA,
YKCYCHOM  KHCJIOTBI, HEMpeIeIbHbIX
JKUPOB, TTIOKO3bI, KpaxMana, OeKoB — B
COCTaB€ THIIEBBIX MPOAYKTOB U
KOCMETUYECKHUX CPEICTB;

BIAJETh TMpaBWIAMH U  TpUEMaMU
0e30macHOil paboOThl C XUMHUYECKHUMHU
BEILECTBAMU 51 1a00paTOpHBIM
o0opynoBaHuEM;

YCTaHABIUBATh 3aBUCHMOCTh CKOPOCTHU
XUMHYECKOW peakIHuu W CMEIIEeHUs
XUMHUYECKOTO paBHOBECHs oT
pa3iauuHbIX  (AKTOPOB € IENbIO
OTpEeNIeTICHUsI ONTUMAJIBHBIX YCIOBUU
MPOTEKAHUsI XUMUYECKUX TTPOLIECCOB;
MPUBOAUTH MPUMEPHI THAPOJIH3A COJIEH
B [TIOBCETHEBHOM KU3HH YEIOBEKA;
MPUBOJUTH TIPUMEPHI  OKHCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIX peaxiuit B
pUpoJe, MIPOU3BOICTBEHHBIX
mpoleccax M KU3HENEATEIbHOCTH
OpTraHU3MOB;

OPUBOJUTH  TPUMEPHl  XMUMHUYECKUX
peakimii,  pacKphIBAIOIIUX  OOIIHE
XUMUYECKHE CBOMCTBa MPOCTHIX
BEII[ECTB — METAJJIOB U HEMETAJIOB;
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COCTaB;
BJIQJICTh  IPaBHIIAMHU

OBITOBOM XHMMMHU;

MPOBOAMTH pacyeThl Ha HAXOXKIECHUE
MOJICKYJISIPHOM (hOPMYITBI YTIEBOAOPOAA
[0 TMPOJIyKTaM CropaHusi M IO €ro
OTHOCHUTEJIbHOM TUIOTHOCTH M MacCOBBIM
JOJISIM  JIEMEHTOB, BXOISALIMX B €ro

6e301macHoro
oOpallleHusT ¢ €AKUMH, TOPIOYUMHU U
TOKCUYHBIMHU BEIECTBAMH, CPEICTBAMH

OCYIIECTBJIATh  TMOUCK  XHMHYECKOM
uHpopManun 1o Ha3BaHUAM,
ueHTU(UKATOpAM, CTPYKTYPHBIM
dbopMyiaM BEIIECTB;

KPUTHYECKH OLICHUBATh u
UHTEPIPETUPOBATH XUMHUYECKYIO
uHpOpMAIIHIO,  COAEPXKAIIYIOCS B
COOOICHHSX CpeNCTB MaccoBOit

uHpopmanuu, pecypcax HuTepHera,
Hay4YHO-TIOMYJISIPHBIX CTAThSIX C TOYKHU

3peHuUs €CTECTBEHHO-HAYYHOI
KOPPEKTHOCTH B IIEJISIX  BBISBICHUS
OIINOOYHBIX CYXICHHIA u

dbopmupoBaHUs COOCTBEHHOM MO3UIINH;
IIPEACTABIIATH IIYTH PELLIEHUS
MIOOATBHBIX TTPOOJIEM, CTOSIINX TIEPET
YeJIOBEUYECTBOM: PKOJIOTHUECKUX,
SHEPreTUYECKUX, CBIPbEBBIX, H POJIb
XUMUH B PEHICHUH dTUX MPOOIIeM.

dopma NPOMEKYTOUYHOU
aTTecTalluu
yCTaHOBJICHHAS
yuyeOHbIM  IUIAHOM B
KOHIIE 2 ceMecTpa -—
nddepeHIpOBaHHBIN
3ayer.

DopmMa KOHTPOJISA
pe3yJIbTATOB 00y4eHusl

Kputepun oueHKH pe3yibTaTOB
o0yueHust

[IpoBepounas pabdora,
KOHTpOJIbHas paboTa

«OTJINYHO» BBICTaBIseTCS oOyuarolemycs, eciau paborta
BBIMIOJTHEHA  TOJHOCTBIO, WJIM B  HEH  HUMEITCH
HECYIIECTBEHHbIE ~ OIIMOKH; HA  KAaueCTBEHHbIE W
TEOPETUYECKUE BOMPOCHI JaH TMOJHBIA, HCUYEPIBIBAIOIIHNIA
OTBET JIUTEPATYPHBIM SI3BIKOM C COOJIOJICHUEM TEXHUYECKOM
TEPMHUHOJIOTUU B orpezieNIeHHOM JIOTHYECKOMN
MOCJIEA0BATENbHOCTH,  NPUBOAUT  HOBBIE  IPUMEPHI,
YCTaHaBIMBAaET CBSA3b MEXIy H3y4yaeMbIM U paHee
W3YYEHHBIM MaTe€pHaJioM IO KypCy, yMEET IpPUMEHHTH
3HAHHS B HOBOM CUTYalluu;
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«XOPOITIO» BBICTABJISIETCA OOydYaromeMycsi, eciim paboTa
BBIIIOJIHEHA TOJHOCThIO WM HE MeHee yeM Ha 80 % ot
oO0beMa 3aJaHMs, HO B HEW UMEIOTCS HEAOYEThl U
HECYIIECTBEHHbIC OIMMOKH; OTBET HA KA4YECTBEHHBIE H
TEOPETUUECKUE BOIPOCHI YIOBJIETBOPSIET
BBIIICTICPEUNCIICHHBIM ~ TpeOOBaHMSIM, HO  COJEPIKHT
HETOYHOCTHU B M3JIOKCHUH (PaKTOB, ONPEACTICHUA, TOHSITHH,
OOBSICHCHMH B3aMMOCBS3EH, BBIBOJAX M PEIICHUU 3ajadv,
YUaIUICs UCTIBITHIBAET TPYAHOCTH B IPUMEHEHUH 3HAHUH B
HOBOU CHUTYaIluH, HE B JOCTATOYHOU MEPE UCIIOIb3YET CBSI3H
C paHee U3y4YCHHBIM MaTEepPUAJIOM.

«YIOBJICTBOPUTEIILHO» BBICTABJISIETCS 00 yJarOIIeMYyCsl, €CIIH
BBITIOJIHEHA B OCHOBHOM BEPHO (00BEM BBHITIOJIHEHHON YaCcTH
COCTaBIIsIET HE MeHee 2/3 oT 0011ero oobema), HO TOMYIICHBI
CYIIIECTBEHHbIE HETOUHOCTH; 00yJaroImuiics oOHapyKUBaeT
MOHUMaHWE YYeOHOro MaTepuayjia NpH HEJOCTaTOYHOU
MOJIHOTE YCBOCHHMSI TMOHSATUN U 3aKOHOMEPHOCTEH; yMmeeT
MPUMCHSTh ITOJTYYCHHBIC 3HAHHUS TPU PEIICHUHM TPOCTHIX
3aJa4 C HUCHOJB30BaHHWEM TOTOBBIX  (opMyn, HO
3aTPyQHSCTCS TIPU PEIICHUM KAueCTBEHHBIX 3a1ad U
CJI0’KHBIX KOJIMYE€CTBECHHBIX 3ajad4, TpeOyroImx
npeoOpazoBanus (HOPMYIL

«HEYIOBIETBOPUTEILHO» BBICTABIACTCA OOydarolemMycs,
ecnmm  paboTa B OCHOBHOM HE BbIMOJHEHa (o0beM
BBIIIOJTHEHHOM YacTH MeHee 2/3 ot o0mero o0bema
3a/aHusl); OOy4aroOUINiics OKa3bIBaeT HE3HAHHE OCHOBHBIX
MOHSTHI, HEMTOHMMAHUE HM3YyYCHHBIX 3aKOHOMEPHOCTEH H
B3aMIMOCBS3€H, HE yMEeT pelarb KOJIUYECTBEHHBIE H
KayeCTBEHHELIC 3aJaUH.

TecrupoBanue

OnenuBaercs auGepeHIIMPOBAHHO B COOTBETCTBHU C KPUTCPUSIMHU
OIICHOK (CM. TaOJIHIly |3 I1.5)

YcTHbIM onpoc

«OTJIMYHOY» BBICTABIISIETCS O0YUYAIOMIEMYCs, €CJIH OH TIOJTHO
PacKpbLI coJIepKaHue MaTepuaia B o0Beme,
MPEIyCMOTPEHHOM  MPOTPaMMOii; H3JIOXKHI ~ MaTepuan
TPaMOTHBIM  SI3BIKOM B OIPENCICHHOW  JIOTHYECKOM
MOCIIE0BATEIHHOCTH, TOYHO UCTIONIB3YS MAaTEMATHUECKYIO U
CICIUAIM3UPOBAHHYI0 TCPMUHOJIOTUIO W  CHMBOJIHKY;
MPABUJILHO BBIMOJIHUI Tpaduueckoe n300pakeHne U WHbIe
YepTeXH M TpapuKd, COIYTCTBYIONIUE OTBETY; IOKa3al
YMEHHE WJUTIOCTPUPOBATH TEOPETHUYECKHE IOJIOKECHHUS
KOHKPETHBIMH TIpUMEpPaMH, TPHMEHITh WX B HOBOWM
CUTyalldd TIPU BBITIOJIHEHUN TPAKTUYECKOTO 3aJaHHUS;
MIPOJICMOHCTPUPOBAI ~ yYCBOCHHWE  paHEe  W3YYCHHBIX
COMYTCTBYIOIIUX  BOMPOCOB,  CHOPMUPOBAHHOCTH |
YCTOHYMBOCTh HCIIOB3yeMBIX TIPH OTBETC YMEHUU W
HAaBLIKOB, OTBE€YA] CAMOCTOSATENLHO 0€3 HaBOIAIINX
BOIIPOCOB.

«XOpOIII0» BBICTABISETCS OOYyYaIOIIEMyCs, €CIH OTBET
UMEeT OAWH W3 HEAOCTAaTKOB: B H3JIOKEHHH JOMYIICHBI
HeOoJbIIie TPOOENbl, HE HWCKA3WBIIHUE JIOTHYECKOTO W

18



WHQPOPMAIIMOHHOTO COJICPKAHUS OTBETA; HET ONPEACTICHHOM
JIOTHYECKOW TMOCIEI0BATEIBHOCTH, HETOYHO HCHOIb3YeTCs
MaTeMaTHYeCKasi U CHEIHaTN3UPOBaHHAS TEPMUHOJIOTUS U
CHUMBOJIMKA; JOIMYIICHBI OJJUH-ABAa HEA0UCTA ITPHU OCBCIICHHUN
OCHOBHOTO  COJICP)KaHUSI OTBETa, HKCIPABICHHBIE IO
3aMEeYaHUIo IpenoaBaTess; JOMyIleHbl OInOKa UK 0ojee
IBYX HEIOYETOB TMPH OCBEIICHHH BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BbBIKJIIAJIKAaX, JICTKO HWCIPABJICHHBIC 110
3aMEYaHUI0 WIIM BOIIPOCY MPEIo1aBaTells.
«YIOBIIETBOPUTEIHHOY» BBICTABIISCTCS 00YJAIOIIEMYCsl, €CITH
HETOJIHO HWJIM HETOCEI0BAaTEeIbHO PACKPBITO COJEpIKaHUE
MaTtepuajia, HO TII0Ka3aHO OOIlee IOHMMaHHUE BOIPOCa,
HUMCEIIUCH 3aTPpYAHCHUA WM  OOIMYIICHBI OH_II/I6KI/I B
OIPENEIICHUU TIOHSATH, HWCIOIB30BAHUN TEPMHUHOJIOTHH,
gepTekax, OJIOK-CXeM M BBIKIIAJKaX, UCIPABJICHHBIC TTOCIE
HECKOJIbKUX  HaBOJSALIMX  BOMPOCOB  IIPEINOJaBaTels;
00yJarImuUics HE CHPAaBWICA C NMPUMCHCHHEM TECOPHUH B
HOBOU CUTYaIlMHU MPH BITOJHEHUU IPAKTHYECKOTO 3a/1aHUS,
HO BBIMTOJTHIJI 33JIaHUsI 00SI13aTEIIBHOTO YPOBHS CIIOKHOCTH
10 JIAaHHOW TeMe; TPU 3HAHUHM TEOPETHYECKOro Marepuana
BBISIBJICHA HEAOCTATOYHAA C(i)OpMI/IpOBaHHOCTI) OCHOBHBIX
YMEHUH ¥ HaBBIKOB.

«HEY/IOBJICTBOPUTEIILHO» BBICTABIIACTCA OOydJaIOIMEMYCs,
€CIi HE PpACKphITO OCHOBHOE COJEpXaHWE Y4eOHOTro
MaTtepuaia;, OOHApYKCHO HE3HAaHWE WM HEIIOHMMaHUC
oOydaromuMcst Oonbllell WM HauOoJiee BAKHON 4YacTH
yueOHOro MaTepualia; JOMYIIeHbl OMUOKUA B OINpeeIeHUH
HOHS[TI/II\/JI, IIpU UCII0JIB30BaHNU TCPMHUHOJIOTHH, B UCPTCIKAX,
OJIOK-CXeMaxX M MHBIX BBIKJIAJKaX, KOTOpbIe HE UCTIPABICHBI
110CJI€ HECKOJIBKUX HABOJSIIMX BOIMPOCOB MPENOIaBATEIsL.

HpaKTI/IquKoee 3aHsATHEC

«3aUTEHO» BBICTABISETCS 00ydYaroUIeMycsi, HE UMEIOIIEMY
HEYJOBJIETBOPUTENIbHBIX PpE3yJbTaTOB 10 BCEM BHJaM
TEKYIIEr0o KOHTPOJS YCHEBAEMOCTH, IPETyCMOTPEHHBIM
YTBEp)KJIEHHOHM paboueil mporpaMMoil AMCHUIUINHBL, U (UIIH)
MOKa3aBIlIEMy 3HAHHWE OCHOBHOTO Y4YEOHO-IPOrpaMMHOTO
Mmarepuaga B o0ObeMe, HeoOXOIUMOM i JajbHeHIIero
00y4eHust U mpoecCHOHALHOMN ACSATENHHOCTH;

«HE€ 3a4YTE€HO)» BBICTABJSIETCA OOYy4aroIIeMycs, UMEIOIIEMY
HEYJOBJIETBOPUTENIbHBIA ~ pe3yibTaT MO OJHOMY WM
HCECKOJIbBKMM BHJaM TCKYHIECTO KOHTPOJA YCIIEBAEMOCTH,
IPeIyCMOTPEHHBIM padoueil mporpaMMHON AUCHUIUIUHBI, U
(unn) mokasasiieMy npoOesbl B 3HAHUHU OCHOBHOTO y4eOHO-
POTrpaMMHOr0 MaTepHaa.
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5. ®OHJIbl OLIEHOYHBIX CPEJICTB

2 cemecTp o0yueHusi. Dopma NpoMe:KyTOYHOMN aTTEeCTAIUN —

«AnddepeHUMPOBAHHBIN 3a4€T»

Borpocs! aJis noAroToBku K 1u(pepeHIpoBaHHOMY 3a4eTy MO NPeIMETy

«XHUMHUS METAJIJIOB»

1. Opranuveckass Xxumus. TeopHst CTpOCHHE OpraHmyeckux BeniecTB A.M.

bytneposa

[IpupoaHbIE HCTOYHUKH YTIEBOJOPOJIOB
AJIKaHbI

HenpenenbHble yTiIeBOIOPOIBI.

ApeHbl

Crouptel. DeHon

['eHeTnyeckasi CBS3b OPTAHUYECKUX COEAUHEHUI
Anpernapl

. KapOoHOBBIE KHUCITIOTHI.

lO Crnosxuble 3¢upsl. XKupsl

11.¥YraeBoan:

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

14. TICXD u IICXD /I 1 Menneneena

15. Tunbl XUMUYECKHUX CBSI3€M, KPUCTATUIMYECKUE PELIETKU
16.Knaccudukarus XUuMHYECKUX PEAKIIHIA

17.T2/[

18.I'unponus coneit. OBP

19.Knaccudukarys HEOpraHMYECKUX BEIIECTB
20.MeTamibl, OKCHIBI

21.Cnoco0Osbl nonyyenus Meramio. Kopposus
22.Kucnotel, ocHoBanus. Cou

23.I'eHeTnyeckas CBsI3b HEOPraHUYECKUX BEIIECTB
24.PemeHne pacu€THBIX 3a1a4.

O 0N U R L

OHeHKa WHANBUYAJIbHBIX 06pa3OBaTeJ'H>HBIX I[OCTI/DKGHI/Iﬁ o pe3yJibTaTaM
HpOMeH(YTOqHOﬁ aTrTeCTallii IIPOU3BOAUTCA B COOTBCTCTBHH C yHHBGpCﬂJ’IBHOﬁ

LIKAJION:
IIpouent Ka4yecTBeHHas1 OlleHKA HHAUBUAYAJIBHBIX
pe3yJIbTATHBHOCTH o0pa3oBaTebHBIX 10CTHKEHUH
(MpaBUJILHBIX OTBETOB) 0as (oTMeTKA) BepOaJIbHBIA aHAJIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOuIo
70 =79 3 YJIOBJIETBOPUTEIHHO
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menee 70 | 2 | HEey/IOBIICTBOPHTEIBHO

Kpurepun otieHkH:

90 + 100% (5 6anmoB) mpricBauBaeTCS 00YUYaAIOIMIEMYCsI, €CTH OH ITOJTHOCTHIO
BBITIOJTHUJ 33JIaHUE DK3aMEHAITMOHHOTO OWJIeTa: JaJl MPaBUIIbLHBIC OTBETHI Ha
BCE BOMPOCHI U PEIIII BCE 3a]1a4H;

80 + 89% (4 Gamna) mpucBanBaeTcsi 00y4aromeMycs, €ClId OH MOJHOCThIO
BBITIOJTHUJI OJJHO TMPAKTUYECKOE 3aJlaHue dK3aMEHAIIMOHHOTO OWJeTa W Nl
NPAaBWIBHBI OTBET HAa TEOPETUYECKUH BOIMPOC, MO0 BBITIOJHWI JIBa
NPAKTHYECKHUX 3aJaHMsI, HO HE CMOT TIPAaBIJILHO OTBETUTH HA TEOPETUICCKHIMA
BOTIPOC;

70 + 79 % (3 Ganna) mpucBanBaeTCs O0y4aroOlEMyCs, €CJIU OH MOJTHOCTBIO
BBITIOJTHUJI OJTHO TMPAKTUYECKOE 3a/laHre JK3aMEHAIlMOHHOTO Ouieta
JOTYCTHJI CYIIIECTBEHHBIE OIMMOKH MPU OTBETE HA TCOPETHUECKHUI BOTIPOC;
menee 70% (2 Gamna) mpucBauBaeTCs OOydaroleMycs, €CJIM OH HE CMOT
BBITIOJIHUTH HU OJTHOTO MPAKTUYECKOTr0 3aJaHUs YK3aMEHAIIMOHHOTO OuJjIeTa.
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6. AIATITAIIUSA PABOYEM TIIPOITPAMMBI JJIs1 JHL C

OI'PAHUYEHHBIMHU BO3MOXHOCTSAMMU 3I0POBbBS (OB3)
AgnanTupoBaHHas TporpamMma pa3padaThlBaeTCsl TPH HAIWYWAW 3asBICHUS CO
CTOPOHBI 00y4aroerocs (POAUTENECH, 3aKOHHBIX MPEICTABUTENEH ) U METUIIMHCKUAX
MOKa3aHW (PEKOMEHIAUSAMH TICUXOJIOTO-MEINKO-TIETarOTHYECKON KOMUCCHH).
JJiss MTHBAHMIOB aJanTHpOBaHHAs 00pa3oBaTe/IbHAS IIporpamMma pa3padaThIiBacTCs B
COOTBETCTBUH C MHANBUAYATHHON TIPOTPaMMON peabrINTaIINH.
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