Y, 2

Hokckon
noNUTeXHHYECKH
onneax

MuHucTepcTBO 06pazoBanus Tynbckon obnactu
FocypapcTBeHHOE NpodheccMoHanbHoe obpazoBaTenbHOe yupexaeHue Tynbckoi obnactu
«[JOHCKON NONUTEXHUYECKUIN KOTNNEeaX»

HaunmeHoBaHue fokymeHTa: Pabouyas nporpamma yyebHo
AVCLMNINHB
YcnosHoe o6o3Haverme: PM OY[.10 15.01.05

Pedakuus Ne 1
N3meHeHue Ne1

Jinct 13 18

3K3. KOHTPONbHbIN

YTBEPXIAIO

3am. qupekropa o Y u HMP

O. A. EBrexoBa

05.09.2019 .

PABOYAS IPOT'PAMMA YUYEBHOM JUCIHUIIJIMHBI

OY /.10 EctecTtBo3HaHue (XUMHS)
MPOTPaMMBbI MOJATOTOBKY KBATM(PUITMPOBAHHBIX pab0UMX, CIyKaIIUX
o mpodeccuu 15.01.05 Cpapmuk (Py4HOil 1 YACTHYHO MEXAHU3UPOBAHHOM

CBapKH (HANJIABKH)

Ha 0a3e OCHOBHOI'O 0011IeT0 00pa3oBaHus

ouHas (popma oOydeHuUs

2019T.




MuHucTepcTBO 06pazoBanus Tynbckon obnactu
FocypapcTBeHHOE NpodheccMoHanbHoe obpazoBaTenbHOe yupexaeHue Tynbckoi obnactu
«[JOHCKON NONUTEXHUYECKUIN KOTNNEeaX»

z:gfmenﬁ:;me AokymeKTa:. Pabosa porpaniia y4eoHo Pedakuyus Ne 1 Nuer 23 18
YenosHoe obosHadeve: PIM OY[,10 15.01.05 Nauerenue Nt [~ 5ys. KOHTPOJNbHbINA

Jlucer coriacoBanus

Opranuzanusi-pa3padoT4yuk:
['ocymapctBeHHOE mpodeccHoHaIbHOE 00pa3oBaTelnbHOE YyUpexkJaeHue Tymbckoil obimactu

«JIOHCKOM MOJUTEXHUYECKUN KOJUIEIH).

Pa3patGorumk:

[Munakuna T.T, npenogasarens I'TIOY TO «AIIK».

COI'TTACOBAHO

Ha 3aC€IaHUU TPEIMETHOH (LIMKJIOBOI) KOMUCCUU
00111e00pa30BaTeNIbHBIX U MPOGECCHOHATBHBIX JUCLIUIUINH

[Tporokon Ne 1
ot 05.09.2019 1.

[Ipeacenarens [IIK T.T. [llunakuna

JKenepr:

Metonuct I'TIOY TO «AITK» A.B. IlomoBa




MuHucTepcTBO 06pazoBanus Tynbckon obnactu
FocypapcTBeHHOE NpodheccMoHanbHoe obpazoBaTenbHOe yupexaeHue Tynbckoi obnactu
«[JOHCKON NONUTEXHUYECKUIN KOTNNEeaX»

HaunmeHoBaHue fokymeHTa: Pabouyas nporpamma yyebHo Pedakuus Ne 1 Nuet 3 3 18

ANCLMNAUHBI
YcnosHoe o6o3Haverme: PM OY[.10 15.01.05 UsmetieHue Net

3K3. KOHTPONbHbIN

COJAEPKAHUE
1. Tlacmopt pabodeit mporpamMmbl y4eOHON AUCITUTIIHMHBI 4
2. CrpyKkTypa u coepxkaHue yueOHON TUCIIUIUIMHBI 6
3. Ycnous peanuzaruu pabodeit mporpaMMbl Y9eOHON AUCITUTUTHHBI 15
4. KOHTpOIIb U OlLIEHKA PE3YIbTaTOB OCBOCHHS Y4€OHOM TUCIIUTUINHBI 17

1. MACIIOPT PABOYENM ITPOI'PAMMBI YYEFHOM JTUCIUTLJIMHBI




MuHucTepcTBO 06pazoBanus Tynbckon obnactu
FocypapcTBeHHOE NpodheccMoHanbHoe obpazoBaTenbHOe yupexaeHue Tynbckoi obnactu
«[JOHCKON NONUTEXHUYECKUIN KOTNNEeaX»

HaumeHoBaHue pokymeHTa: Pabouyast nporpamma y4ebHou Pedakuus Ne 1 Nvet 4 u3 18

ANCLMNAUHBI
YcnosHoe o6o3Haverme: PM OY[.10 15.01.05 UsmetieHue Net

3K3. KOHTPONbHbIN

Xumus

1.1. OO6aacTh NpUMeHeHHs POTrPaMMBbI

PaGouass mporpamma pa3paboTaHa Ha OCHOBE MPHMEPHOH NPOrpaMMbl Y4eOHOU
JTUCITUTUIMHBL  «XUMUS», peKOMeHA0BaHHOW DenepanbHbIM TOCYAApCTBEHHBIM aBTOHOMHBIM
yupexaenuem «®DenepaibHblii MHCTUTYT pa3BUTHA oOpazoBanus» (PIAY «DPUPO») mns
peanM3aniii OCHOBHOW mpodeccuoHaNbHON oOpa3oBatenbHoil mporpammbel CIIO Ha 0Gasze
OCHOBHOTO 00I11eT0 00pa30BaHusl C MOTYICHHEM CPETHEr0 00IIero 00pa3oBaHuUs.

Pabouass mporpamMma y4eOHOW JUCHUIUIMHBI SBISETCS YacThIO TPOGECCHOHATHHOU
MpOrpaMMbl TIOJATOTOBKY KBanupuImpoBaHHbIX padouux, cayxkamux ([IITKPC) mo mpodeccuun
15.01.05 Cpapumk (py4Hoii ¥ YAaCTHYHO MeXAaHM3UPOBAHHOH CBapKH (HAIJIABKH),
BXOJIALICH B YKpynHeHHYt0 rpymiy npodeccuii 15.00.00 MammHocTpoeHue.

1.2. MecT0 IMCHUILIMHBI B CTPYKType OCHOBHOW mNpodecCHOHAIBHOH 00pa3oBaTebHOM
NMPOrpamMMbl: IUCIUILIMHA BXOAUT B 00I[€00pa30BaTEIbHbIN ITUKJL.

1.3. He.]'ll/l H 3a1a4Y1 JUCHUMIIJIHUHBI — TPCGOBaHI/Iﬂ K pe3yjabTaTaM OCBOCHUSA NUCHUIIJIUHBI:
Pabouas porpamMma OpuCHTUPOBAaHA Ha JOCTUKCHHUC CIICAYHOIINUX ueneﬁ:

- QopmupoBaHue y 00ydyaronmxcs yMeHUs OIIEHUBATh 3HAYMMOCTh XMMHUECKOTO 3HAHUS AJIs
KaXXJIOTO YEJIOBEKa;

- (QopmupoBaHue y 0Oy4aroumxcs IEIOCTHOTO MPEJICTaBICHUS O MHUPE U POJIM XUMHUH B
CO3JaHMHM COBPEMEHHOH €CTeCTBEHHO-HAy4YHON KapTHHBI MHpa; YMEHUS OOBACHATH
O0OBEKTBI M TPOIECCHl OKpYXKAIOMEeH JIeHCTBUTEILHOCTU: TMPUPOTHON, COIMAIBHOM,
KYJIbTYpHOH, TEXHUUECKOU CPEbl, — UCIIONB3YS JJIS 3TOT0 XUMUYECKHE 3HAHUS;

- pa3BUTHE y OOYYAIOIIMXCS YMEHHH pas3nnyaTh (akThl U OLEHKH, CPABHUBATH OIEHOYHBIE
BBIBOJIbI, BUJIETh MX CBSA3b C KPUTEPUSMH OIEHOK U CBSI3b KPUTEPUEB C OIMPEICICHHOU
CUCTEMOH IIeHHOCTeH, POpMYIHPOBaTH K 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

- mnpuoOpeTeHHe OOYyYaIOIIUMHUCA OMNBITa Pa3HOOOpPAa3HOW JEeATENbHOCTH, TMO3HAHUS U
CaMONO3HAHUS; KIOUYEBbIX HABBIKOB, UMEIOIIMX YHUBEPCATBHOE 3HAUYECHUE U1 PA3IUUYHBIX
BUJIOB JICATEIHLHOCTH (HABBIKOB PEIICHHSI MPOOIIeM, IPUHATHS PEIICHHIA, TOMCKA, aHAIN3a U
00paboTkn  wH(MOpPMAIMK, KOMMYHUKATHBHBIX  HAaBBIKOB, HAaBBIKOB  HW3MEPCHHH,
COTPYAHUYECTBA, 0€30IMACHOTO OOPAIIEHHUS C BEIIECTBAMH B TTIOBCEIHEBHOM KU3HN).

OcBoeHue cojaepKaHusT YYEOHOW IUCHUIUIMHBI «XHUMHS», O0ECIeYrBaET JIOCTHKECHUE
CTYJIEHTaMH CIEAYIOIINX Pe3y/JIbTaTOB:

JINYHOCTHBIX:

- YYBCTBO TOPJOCTH M YBXEHHS K UCTOPHU M JIOCTH)KCHHUSM OTCUECTBEHHOW XMMHYECKOMH
HAyK{; XUMHUYECKH IPaMOTHOE MOBEACHUE B NMPO(ECCHOHANBHON AEATENbHOCTH U B OBITY
npy 00paIIeHNH C XUMUYECKHMHU BEIIeCTBAaMH, MaTepHallaMH U MPOLlecCaMH;

- TOTOBHOCTb K MPOJOJDKCHHIO OOpa30BaHMs W TOBBIIICHHUA KBaTH(PHUKAIUKA B M30paHHOMN
npoeCCUOHATIBHON  JICATEIIBHOCTH M OOBEKTUBHOE OCO3HAHHE POJIH XHUMHUYECKUX
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KOMIICTCHIMI B 9TOM;

YMECHHE HCIIONIB30BaTh JOCTIIKCHUSI COBPEMEHHON XHMHUUYECKOW HAyKH W XHUMHYECKUX
TEXHOJIOTUH IS MOBBIIMICHUS! COOCTBEHHOI'O MHTEUICKTYaIbHOTO PA3BUTHUSI B BBIOpPAHHOM
npodecCHOHATBLHON 1eATELHOCTH.

MeTanpenMeTnblx:

UCTIOJIb30BaHUE  PA3lIMYHBIX BHJOB II03HABATEIBHON JCATEIBHOCTH W  OCHOBHBIX
WUHTEJUICKTYaJIbHBIX ONepanuii (MOCTAaHOBKH 3a1auu, (popMyIupoBaHHs THIIOTE3, aHAIHM3A U
CHHTE3a, CPaBHCHUs, 000OIICHNUS, CUCTEMATU3AIMH, BBISBICHUS PUYNHHO-CIICICTBEHHBIX
CBsi3eH, IMOMCKA aHAJIOTOB, (HOPMYJTUPOBAHMS BBIBOJOB) JJISl PEIICHUS ITOCTABICHHOM
3ajauyd, TNPUMCHEHUE OCHOBHBIX METOJOB TIO3HAHUS  (HAOJIOJCHUS, HAYYHOTO
OKCIEPUMEHTA) JIJISI U3YYCHHUS PAa3JIMYHBIX CTOPOH XUMHUECKUX OOBEKTOB M IPOIECCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTh CTAIKUBATHLCS B TPOGECCHOHATBHON cdepe;
UCIMOJIb30BaHUE PA3JIMYHBIX KMCTOYHHKOB JIJIS MOJYYCHHS XHMHUCCKOW HH(pOpMaIny,
YMEHHE OIICHUTh €€ JOCTOBEPHOCTh JUIS JIOCTHXKCHHS XOPOIIMX pe3yJbTaTOB B
npodeccuoHabHOH cdepe.

IIpexmeTHbIX:

c(hOpMUPOBAHHOCTh TMPEACTABIEHUH O MECTe XHMHUU B COBPEMEHHOW HaydHOHl KapTHHE
MUpa; TMOHUMAaHUE pOJU XUMUU B (HOPMHUPOBAHMM Kpyrozopa U (PyHKIIMOHAIHHOU
IPAMOTHOCTH YeJIOBEKA [T PEIICHUS IPAKTUYECKUX 3a/1a4;

BIIQJICHUE OCHOBOIIOJATAOIMIMMU XUMUYECKUMH IOHATHIMH, TEOPUSAMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
BJIAJICHUE OCHOBHBIMM METOJAMHU HAYYHOI'O II03HAHUS, MWCHOJB3YEMBIMA B XHUMHHU:
HaOJroIeHueM, OINMCaHWEM, W3MEpPEHHEM, OKCIEPUMEHTOM; YMEHHe 00pabaThiBaTh,
OOBSCHATH PE3yJAbTaThl TPOBEACHHBIX OMNBITOB M JieJaTh BBIBOJBI, TOTOBHOCTh H
CIIOCOOHOCTH MPUMEHSTH METOIbI TO3HAHUS MPU PEIICHUH MPAKTUYECKUX 33124,
c(OpMUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHBIE OLIEHKU M MPOU3BOJUTH PacueThl IO
XUMUYECKUM (POpMyJIaM U YpaBHEHUSIM;

BJIa/ICHUE TIPABUJIAMU TEXHUKU O€30MacHOCTH MPH UCIOIb30BAHUU XHUMUYECKUX BEILECTB;
c(OpMHUPOBAHHOCTh COOCTBEHHOM MO3UIMKM MO OTHOIICHHIO K XMMHUYECKOW MH(pOpMalUH,
MOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

1.4. Kotn4ecTBO 4acoB Ha 0CBOCHME IPOrPAMMBbI M CHMIIIMHBI:

BCEro BO B3aUMOJICHCTBUU C mpemnoiaBareneM - 124 yaca;
B TOM YHCJIE PAKTUYECKUX 3aHATUN — 57 4acoB

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI
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2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHO#l padoThl

Bun yueOHo# padoThI

Oo6vem uacoe

Hmoeosas ammecmayus 6 ghopme:

O0bem 00pa3oBaTe/IbHONM MPOrpaMmmbl (BCero) 124

Bo B3anMojeilicTBUY ¢ TIpenoaBaTeieM 124

B TOM YHCIJIE:

1abopaTOpPHBIE 3aHATHS 33

IPAKTUYECKHUE 3aHSITUS 24

KOHTPOJIbHBIE PAOOTHI 7
3auema
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2.2. TemaTnyeckuii miIaH U coaepKaHue y4yedHoi qucuuminabl. EcrecTBO3HaHMe (XUMMSA)

HaumenoBanue Conep:xanue yueOHOro MaTepuaJa, JJabopaTopHble U NpaKTHYeCKHe padoThl, CAMOCTOSITE/ILHAsI padoTa O0beM yacos YpoBenn
pa3zesioB H TeM o0yyammuxcs OCBOEHUS
3 4
BBenenne CosiepkaHue yueOHOro MaTepuaa 2
1 | HayuHble MeTOABI TO3HAHMSA BEIIECTB M XUMHUUYECKHX SBJICHHHA. Poib OSKCIeprUMEHTa W TEOPHUH B XHMHH. 1
MonennpoBaHue XUMUYECKUX IIPOLIECCOB.
Pa3gen 1. O6mas n 72
HEOpraHU4YecKas
XHMHSA
Tema 1.1. OcuoBubie | ConepkaHue yueOHOro MaTrepuaia 2
MOHATHSA U 32aKOHBI 1 | OcHoBHble moHATHS XUMHH. BemectBo. AtoM. Monekyma. XuMmmdeckuid 31meMeHT. [IpocTbie W CIOXHBIE 2
XUMHH BEIIIECTBA.
2 | OcHoBHbIe 3aKk0HBI XUMHH. CTeXHOMeTpHUsA. 3aKOH COXpPAaHECHUS MAacChl BEMIECTB. 3aKOH IOCTOSHCTBAa COCTaBa 2
BEIIECTB MOJICKYISIPHOH CTPYKTYPHI
[pakTnyeckue 3aHATHSA 4
PacyerHble 3a1aun Ha HAX0XKICHHE OTHOCUTEIFHON MOJICKYJIAPHON MAacCHI.
PacyerHble 3a1a4n Ha onpeIeTICHHE MacCOBOH JTOJTM XUMHUYECKUX DIIEMEHTOB B CII0)KHOM BEIICCTBE.
Tema 1.2. Conepkanne yueOHOro Marepuaa 6
Iepuoanuecknii 3axkon | 1 Hepuonnuecknii 3axkon .M. MenpeneeBa. Ortkpeitue .M. MenaeneeBbiM Ilepuonnyeckoro 3akoHa. 2
u Ilepuoanyeckas Iepuonnueckuii 3akoH B popmymnuposke [.11. Menneneesa. [lepnomuaeckast TabIuma XUMHYECKIX JIEMEHTOB —
cHUcTeMa XUMHYECKUX rpadudeckoe 0TOOpakeHIe MEPUOTUISCKOTO 3aKOHA.
semenToB J.U. _
MenjiesieeBa, CTpoeHHe 2 | CTpoenue atoma u nepuonuvecknii 3axon .M. MenneneeBa. ATom — cioxHas yactuia. SAnpo (IpOTOHBI U 2
aToma HEUTPOHBI) U JIEKTPOHHAA 00071049Ka. M30TOIEL.
3 | CrpoeHne 3/IeKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB MaJIbIX MeprnooB. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 2
000J104€eK aTOMOB JJIEMEHTOB OOJIBIIUX MEPUOAOB (TIEpeX0IHbIX teMeHTOB). [oHsTHE 06 OpOUTANSIX. S-, p- U d-
OpOurtany. D71eKTpOHHBIE KOH(DUTYPALIMN aTOMOB XUMHYECKUX 3JIECMEHTOB.
CoBpemenHas (HOpMYyIHPOBKa MEPHOANIECKOTO 3aKOHA. 3HAUEHHE MEPHOJNYECKOTO 3aKOHA M IEPHOAMYCCKOM
CUCTeMBl XUMHUUecKuX deMenToB JI.M. MeHzeneeBa sl pa3BUTHs HAYKH M TIOHUMaHUSI XUMHYECKON KapTHHBI
MHpa.
JeMoHcTpanum: DIIEKTPU3AIIUS TeJI U UX B3aUMOJICHCTBHE.
JladopaTopHbie padoThI: 2

MOHGJ’II/IPOBEIHI/IC TNOCTPOCHUSA HCpHOI{H‘IGCKOﬁ Ta6J'H/ILH:I XUMHYCCKHUX 3JICMCHTOB.
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Tema 1.3.
CTpoeHue BemecTBa

Cojepxanne yueGHOrO MaTepuana

1 | Nonnas xumuveckasi cBsi3b. KaTHOHBI, MX 00pa3oBaHME W3 aTOMOB B pe3yJbTaTe IMpoIecca OKUCICHHUS.
AHNOHBL, X 00pa30BaHNE U3 aTOMOB B PE3yJbTaTe MPOLECCa BOCCTAHOBICHMS. MIOHHAs CBS3b, KaK CBSI3b MEXKAY
KaTHOHAMH ¥ aHWOHAMH 3a CYET IEKTPOCTATHUECKOTO NpUTHKeHUs. Kiaccudukarust HOHOB: IO COCTaBy, 3HAKY
3apsiga, HaJIMYMIO THAPAaTHOW oOonouku. MoHHBIE KpucTamamdeckue pemeTkd. CBONHCTBA BEIIECTB C HMOHHBIM
TUIIOM KPHCTAIITHYECKON PEIIETKH.

JemoHcTpanuu: Mojens KpPHCTaJUIMYECKOH pEMIeTKH Xiopuaa HaTpusa. OOpa3mbl MHHEpPalioB C HOHHOM
KPUCTAJNINYECKOM PELIETKOMN: KalbIUTa, TAJINTA.

2 | KoBaneHTHasi XHMH4YecKasi CBf3b. MexaHH3M 00pa30BaHMs KOBAJICHTHOH CBS3M (OOMEHHBIH W JOHOPHO-
aKIEeNTOPHBIN). JIEeKTpoOTpHIaTeNbHOCTh. KoOBaneHTHbIE TMOJSApHAas M HemossApHas cBs3u. KpaTHocTh
KOBQJIGHTHON CBs3u. MoJeKylsApHble M aTOMHbBIE KpUCTauIMdeckue pemeTkd. CBoiicTBa BeIIECTB C
MOJICKYJIIPHBIMU M @aTOMHBIMU KPUCTAJUIMYECKUMHU PEIIeTKaMU.

JdemoncTpanuu: Mozenu KpHCTaJUIMUECKHX PEIIETOK «CyXOro Jipaa» (WiM uonma), anMasa, rpadura (unm
KBapua).

3 | Merannnyeckasi cBsfi3b. Meraminyeckas KpUCTaNIMYECKash pelIeTKa M MeTaJulMuecKas XHMHU4YecKas CBS3b.
Pu3nyeCKre CBOWCTBA METAIIOB.

4 | ArperaTHble COCTOSIHHSl BellleCTB M BOJOPOAHAsl CBfA3b. TBepHoe, XKHIKOE M Ta3000pa3sHOE COCTOSHUS
BemlecTB. [Ilepexo/ BelecTBa U3 OJHOIO arperaTHOro COCTOSIHUSA B Apyroe. BonopoaHas cBs3b.

JemoncTpanun: [Tpubops! Ha XUIKHUX KPUCTAJIIAX.

5 | Yncrble BemecTBa n cMecH. [TorsTie o cMecu BemiecTB. | oMoreHHble U reTeporeHHsle cMecH. CocTaB CMecei:
00beMHasl 1 MaccoBast JI0JM KOMIIOHEHTOB CMECH, MaccoBasi J10JIsI HPUMECEH.

6 | Aucmepcuble cuctemsl. Ilonsarue o naucnepcHoit cucreme. JlucnepcHas ¢(asza W JUCTIEpPCHOHHAS Cpefa.

Knaccudukanms aucriepcHbIx cucteM. [IoHATHE O KOJUIOUIHBIX CHCTEMAX.
Jdemoncrpamuu: OOpa3mbl pa3THIHBIX AUCICPCHBIX CHCTEM: IMYIBCHH, CYyCIIEH3MU, a’dp0o30Jei, Teneit 1 301eH.
Koarynsus. Cunepesuc. dpdexr Tunnais.

JlaGopaTopHbie padoThI:
[IpurorosneHue cycneH3nn kapooHaTa KaJibIus B Boje. [lomyueHne aMynbcHu MOTOPHOTO Macia. O3HaKOMIIEHHE CO
CBOMCTBAMH JUCIICPCHBIX CUCTEM.

KontpoabsHas padora no reme «CTpoeHHE BEIIECTBAY

Tema 1.4.
Bopa. PacTBopsbl.
DJIeKTpoJIuTHYeCKAs
JAUCCOLUALHS

CopepxaHue yaeOHOro Marepuaa

1

Boaa. PacrBopbl. PacTBopenme. Bona kax pactBopurtens. PactBopuMocTs BemiecTB. HachbiieHHBbIe,
HCHACBIICHHBIC, IEPECHINICHHBIE PAaCTBOPHI. 3aBHUCUMOCTH pPacTBOPUMOCTH Ta30B, )KI/I]IKOCTCI\/’I U TBEPABIX
BEIIECTB OT Pa3INIHBIX (PaKTOPOB.

MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA.

Jemoncrpanmuu: PactBopuMocth BemectB B Boje. CoOupaHue Tra30B METOAOM BBITECHCHHUS BOJEBIL.
PacTBopeHre B BOJIe CEpHOI KUCIOTHI UM coyiell amMoHHUs. O0pas3ipl KPUCTAIUIOTHAPATOB. M3roToBieHme
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THIICOBOW TOBSI3KH. [IpHroToBieHMe >KECTKOH BOJBI M yCTpaHeHHE ee >kecTKocTH. MonuThl. OOpasisl
MHHEPAIBHBIX BOJ Pa3IMYHOI0 HA3HAUCHHSL.
2 DJIeKTPOJUTHYECKAS  JUCCOMUANUA.  DJEKTPOIUTHI W HEDJIEKTPONUTHL.  DJIEKTPOIUTHICCKAs

mucconanus. MeXaHU3MBl AJIEKTPOJIMTHUECKOW IHCCONMAIINK U BEIIECTB C Pa3IMYHBIMU THIAMH
XUMHYECKOH CBS3HW. | MapaTHpoBaHHBIE W HETHAPATHPOBAaHHbIE HOHBL CTEMEHb 3IEKTPOIUTHICCKOM
mucconanui. CHIBHBIE W Ci1a0ble 3JEKTPOIUTHL. OCHOBHBIC MOJIOXKCHHS TEOPHH JIIEKTPOIUTHYCCKON
Jucconranui. KucioTel, OCHOBaHHA U COJIM KaK dJIEKTPOIIUTHI.

Jemoncrpanuu: lcmeiTaHne pacTBOPOB JJICKTPOIUTOB M HEIJICKTPOIUTOB HAa MpPEIMET AWUCCOIHAINH.
3aBHCHUMOCTh CTCTICHHU DJICKTPOJUTHUCCKON TUCCOIMAIMN YKCYCHON KHCJIOTHI OT pa30aBlICHHs PacTBOpA.
JIBrKeHHe OKpalleHHbIX HOHOB B DJIEKTPUYECKOM TOJIE.

IIpakTnyeckune 3aHATHS:

YPOBHH 3E€KTPOIUTHIECKOHN TUCCOIMAIUHL.

Pemenne 3a1a4 Ha MacCOBYIO JOJIO PACTBOPEHHOTO BEI[ECTRA.
[IpuroroBneHue pacTBOpa 3aJaHHON KOHIICHTPAIINH.

Tema 1.5.
Kaaccuduxanus
HEOPraHHYEeCKUX
COeIMHEHHUH U UX

cBOiicTBA

Conepkanne yueOHOro Marepuaia

1

Kucnorer m ux cBoiicTBa. KHCIOTBI Kak 3JEKTPOJIUTHI, WX KIacCH(PUKAIMA IO Pa3IMYHBIM ITPHU3HAKaM.
XuMHYEeCKHEe CBOWCTBA KHCIOT B CBETE TEOPHH DJIEKTPOJINTHUYECKOW aucconmanuu. OcoOeHHOCTH
B3aMMOICHCTBYUS KOHLIIEHTPUPOBAHHON CEPHON M a30THOM KHUCIOT ¢ MeTayuiaMu. OCHOBHBIE CIIOCOOBI ITOTydIEeHUS
KHCJIOTHI.

JdemoncTpauun: B3anMopelicTBue a30THOM M KOHIIEHTPUPOBAHHON CEPHOM KUCIIOT ¢ METaJlJIaMU.

OcHoBaHusi W UX cBoiicTBa. OCHOBaHMS KaK JIEKTPOJMTHI, MX KIACCU(PHKAIM 1O PA3IMYHBIM IPU3HAKAM.
XUMUYECKUE CBOMCTBA OCHOBAaHMM B CBETE TEOPUU JJIEKTPOJIMTUYECKOM Juccouuanuu. PasnoxkeHue
HEPaCTBOPHUMBIX B BOJie OCHOBaHUH. OCHOBHBIE CIIOCOOBI OJYYEHUSI OCHOBAHUII.

Jemoncrpanun: [Toxyuenue u cBoiicTBa aM(pOTEepHOTo rMAPOKCHUIA.

Coun u ux cBoiicTBa. Conu kak deKTpoauThl. CONHM cpeHue, KUCIbie U OCHOBHBIE. XMMHUYECKH CBOMCTBA COJei
B CBETE TEOPHH IIEKTPOIUTHIECKON arcconuanui. CIocoOBI OTydIeHHUs COei.

I'mnponus coneil.

Jemoncrpamun: HeoGpatumelid ruposin3 kapouaa xanbius. OOpaTuMblil THAPOIN3 CONed pa3IMyHOro THIIA.

Oxcuapl W ux cBoiicrBa. ConeoOpasyromue U HeconeoOpasyromume okcuabl. OcHOBHBIC, aM(OTEpHBIC H
KHCJIOTHBIC OKCHJBL. 3aBHCUMOCTh XapaKTepa OKCHIA OT CTCIICHH OKHCJICHHS OOpa3yIoIIero ero MeTasia.
Xumuueckue cBoiicTBa okcuaoB. [lonydyeHne okcuaos.

Jemoncrpamun: ['openne dpochopa 1 pacTBOpeHHE NPOTYyKTa TOPSHHUS B BOJIC.
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JlaGopaTopHble padoThI: 6
HcnpiTanne pacTBOpPOB KUCIOT MHAMKATOpamu. B3aumoneincTBUE METAUIOB C KMCIOTaMU. B3aumoaeiicTBue KUCIoT ¢
OKCHJaMM METAJUIOB. B3anMopelicTBIe KUCIOT ¢ OCHOBaHUSAMHU. B3anMoseiicTBue KUCIOT C CONIsIMU.
HcnpiTanue pacTBOpoB Lienoueil nHANKaTopaMu. B3zaumozelicTBue menodeit ¢ conamu. Pa3noxeHne HepacTBOPUMBIX
ocHoBaHUM. BsaumopeiictBue coneil ¢ Mmertainamu. BzanmopelicTBue coseid apyr ¢ Apyrom. I'maposu3 coneit
Pa3NUYHOrO THUIIA.
Tema 1.6. CosiepkaHue yueOHOro MaTepuaia 8
Xumunyeckue peakuyu | 1 | Knaccupukanuss XuMHMYecKHX peakumil. Peakium coeluHEHHS, pa3lIOXKEHMs, 3aMeIleHHus, OoOMeHa.
Kartanuruueckue peakumu. OOpatuMmble M HeoOpaTUMbIE peakuud. |'OMOTEHHblE U T'€TEpOrCHHBIE PEaKIHU.
DK30TepPMHUUECKHE U SHAOTEPMHUUECKHE PeaklUH. TermIoBod 3QdeKkT XMMHUYEeCKUX peakuuil. TepMoxumudeckue
YpaBHEHHUS.
Jemoncrpanun: [Ipumeps! He0OpaTUMBIX peakuuii, HAYIIHX ¢ 00pa30BaHUEM 0CaJIKa, a3a WU BOJIBL.
2 | OKMCIMTEILHO-BOCCTAHOBHTENILHbIE peaknuu. CreneHb okuciieHus. OKUCIUTENb W BOCCTaHOBJICHHE.
BoccranoButens u okuciieHne. MeTon 3J€KTpOHHOrO OajaHca Al COCTABICHUS YPaBHEHHH OKHCINTEIHHO-
BOCCTAHOBHTENBHBIX PEAKIIHH.
Jemoncrpanuu: Mogens anekrponusepa. Moaens 371eKTpOIU3HON BAHHBI IS TIOYYEHUS aTIOMHHUS.
3 | Ckopoctp xuMuHYecKHX peakmuii. [loHATHE O CKOPOCTH XHMHYECKHX peaKIWi. 3aBHCHMOCTh CKOPOCTH
XUMHUYECKHX PpEeakIMi OT pa3inyHbBIX (AKTOPOB: TPHUPOABI pEarupyrolinX BEUIECTB, HMX KOHLEHTpPALHH,
TeMIepaTypbl, HOBEPXHOCTU CONPUKOCHOBEHHUS U UCIOIB30BAHUS KaTaIU3aTOPOB.
JemoHcTpanuu: 3aBHCUMOCTb CKOPOCTH pEAaKUMM OT INPHUPOJBl pEearupyrollux BelecTB. Bi3aumoneiicTBue
pPacTBOPOB CEPHOM KHUCIOTHI C PAacTBOpaMH THOCYIb(aTa HATpUS PA3TUYHOM KOHIEHTPAIMH M TEMIIEPaTyphl.
Mogens KHUMALIEro cios. 3aBUCHMOCTh CKOPOCTH XMMHYECKOH peaknuuu OT HPUCYTCTBUS KaTalau3aTopa Ha
IIpUMepe Pa3IoKEeHNs IePOKCHIa BOAOPOIa C MOMOIIBIO JUOKCHIa MapTaHIla U KaTaJla3sbl.
4 | O0paTuMocTh XMMHUYeckMX peakunuii. OOpatumble M HeoOpaTUMBIE PEAaKIHMH. XUMHYECKOE PAaBHOBECHE H
CHOCOOBI €r0 CMEILIEHUSL.
JlaGopaTopHbie padoThI: 4
Peaknus 3amelieHus MeU 5K€Ie30M B pacTBOPE MEIHOIO KyIopoca.
Peakimu, nayniie ¢ o0pa3zoBaHHeM OcajKa, Ta3a HiIH BOJBI.
3aBHCHMOCTh CKOPOCTH B3aUMOJECHCTBUS COJITHOW KHCIOTHI C METaUIaMH OT MX HPUPOABI. 3aBHCHMOCTH CKOPOCTH
B3aUMOJICHCTBUS IIUHKA C COJSHOM KHUCJIOTOM OT €€ KOHLEHTpaluH. 3aBUCUMOCTb CKOPOCTU B3aUMOJEHCTBUSI OKCUAA
meu(ll) ¢ cepHOi KMCTIOTOM OT TEMIepaTypsbl.
IIpakTHyeckue 3aHATHUS: 4
Merton anekTpoHHOr0 OanaHca IS COCTaBICHHUS YPaBHEHHH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIH.
Peakiuu noHHOTO OOMEHA.
Kontponbsnas pabora no teme:" Xumuueckne peaknuu' 2
Tema 1.7. CopepxaHue yaeOHOro Marepuaa 8
Mertanibl 1 1 | Meraaabl. OcoGEHHOCTH CTPOEHUSI aTOMOB M KpucTayiioB. dusndeckue cBoiicTBa MeTayuioB. Kimaccupukarms
HeMeTaIbl METAJUIOB 110 Pa3IMYHBIM MpPHU3HAKaM. XHUMHYECKHE CBOMCTBA METAJUIOB. DIEKTPOXHUMHUYECKUH DS/l HANPSDKEHUH
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MeTauioB.  Mertammorepmus.  OOmue  cnocoObl  MONyYeHUs MeTauioB. [IOHATHE O  METalUTyprHH.
[MupomeTtammyprusi, THAPOMETAIUTYPIHA U dJIeKTpoMeTauryprus. CIutaBbl YepHBIE U [IBETHEIC.

Hdemoncrpanuu: Komreknns Meramios. BzanmoeiicTBrie METAIIIOB ¢ HEMETAIUIaMH (KeJie3a, IHKA W ATFOMAHUS
C Cepoi, amIOMUHHUS C HOAOM, CYpBMBI C XJOpPOM, TOpeHHE jKeje3a B Xxjope). [opeHHe MeTayIIoB.
AJIOMUHOTEPMUSL.

2 | Hemeranabl. OcoOCHHOCTH CTpPOSHHS aTOMOB. HeMeTainiel — MPOCTBIE BEIIECTBA. 3aBHCHMOCTH CBOWCTB
TaJlOTeHOB OT WX MoyiokeHHs B [lepmommueckoii cucteme. OKUCIHUTENFHBIE M BOCCTAHOBHUTEIFHBIE CBOHCTBA
HEMETaJIOB B 3aBUCUMOCTH OT UX MOJOXXEHUS B PAAY ICKTPOOTPUIATECITHHOCTH.

Jemoncrpanun: Komtekuus HemeramioB. ['openne HemerayuioB (cepbl, docdopa, yrist). BeitecHeHne meHee
aKTHBHBIX TaJIOTEHOB W3 pPAacTBOPOB MX couieil Oojiee aKTHBHBIMH TranoreHamMu. KoOJUIeKIMM MNpOIyKLUid
CWIMKAaTHOW TpOMBINUICHHOCTH (cTekia, ¢apdopa, (dasHca, IeMEHTa pa3IMYHbIX Mapok u 1p.)Momens
IIPOMBIIIIJIEHHOM YCTaHOBKH ISl IPOU3BOJICTBA CEPHOM KUCIIOTHL.

JlaGopaTopHble padoThI: 2
Wzyuenne cruiaBoB jkene3a. 3aKanka ¥ OTIYCK cTann. O3HAKOMIICHHE CO CTPYKTYPaMH CEporo 1 Oeroro 4yryHa.
PacrniozHaBaHue pyn xkeiesa.
IIpakTHyeckue 3aHATHS: 4
[onydenne, cobupanne 1 pacrio3HaBaHKE Ta30B.
Perenne skcnepiMEHTAIBHBIX 33/1a4.
Pa3pen 2. 50
Opranuyeckas XuMus
Tema 2.1. CopepxaHue yaeOHOro Marepuaa 6
OcHOBHbIE NOHATHS 1 | lpeamer opranuyeckoii xumuM. IIpupoaHsle, MCKYCCTBEHHbIE M CHHTETHYECKHE OPraHMYECKHE BEIeCTBA.
OpPraHMYecKoi XMMHUH CpaBHeHHE OPTraHUYECKHUX BEIIECTB C HEOPTaHUIECKUMU.
U TeopHsl CTPOEHUA BaneHTHOCTh. XMMHUECKOE CTPOCHUE KaK MOPSAJOK COSMHEHHUS] aTOMOB B MOJIEKYJIBI IO BaJIGHTHOCTH.
OpraHu4ecKux 2 | Teopusi cTpoeHusi opraHnyeckux coequnenuii A.M. ByriiepoBa. OCHOBHBIE MOJIOXKEHHS TEOPUU XUMHYECKOTO
CoeIMHEeHMIi cTpoenus. M3omepus u n3oMepsl. XUMHUYEeCKHEe GOPMYIBI U MOJEIH MOJIEKYJI B OPTaHHYECKOH XUMHUH.
3 | Knaccndpuxanus oprannyeckux Bemects. Kiaccnpukanus BemecTB N0 CTPOSHUIO YIJIEPOAHOTO CKeJeTa 1
HaIM4YHIo0 QyHKIMOHAJIBHBIX Ipymn. ['omonoru u romonorus. Hawana Homenkiatypst IUPAC.
JemoHcTpanuu: Moaeny MOJIEKyJ TOMOJIOTOB U H30MEPOB OPTaHMUYECKUX COEAUHEHHH.
4 | Knaccnpukanuss peakumid B opraHmyeckoii xmmum. Peaknum npucoenuHeHus  (THIPUPOBaHUS,
TaJIOTEHUPOBAHUS, THUAPOTAIOTEHUPOBAHUS, THApaTanuy). Peakmuu  OTIIEIUIEHUS  (AETHIPHUPOBAHUS,
JIETHAPOTaJIOTeHUPOBaHUs, Aeruapartarmn). Peakunn 3amenienns. Peakunu n3oMepu3anuu.
JlaGopaTopHbie padoThI: 2
WzroToBiieHne Moiesieii MOJIEKYJI OPraHUYECKHX BEIIECTB.
IIpakTHyeckue 3aHATHUS: 2
Knaccudukanus peakiyii opraHnueckoil XUMHUH
Tema 2.2. Conepxanue yueOHOro Marepuana 10
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YreBoaopoasl U UX 1 | AakaHbl. AJKaHBI: TOMOJIOTHYCCKUIN PsiJl, U30MEPUS M HOMCHKJIATYypa alKaHOB.XHMHUYECKUE CBONCTBA aJKaHOB
MPUPOTHBIE (MeraHa, 3TaHa): TOPEHUE, 3aMEIICHUE, PA3JIOKCHHE, ICTHpUpOBaHue. [[puMeHEHHE aJKaHOB Ha OCHOBE CBOCTB.
HCTOYHHKH Jemoncrpanuu: ['operane Merana. OTHOIIEHNE METaHa K pacTBOpaM IIepMaHTaHaTa Kaius 1 OpOMHOH BOJE.
2 | AnkeHbI OTuieH, ero MOJY4YCHUE (meruapupoBaHHEM JTaHa, JICTIOIAMEpU3aIUCH
mosuITIICHA). [ OMOOrHYecKuid  psifi, M30MEpHUs, HOMEHKJIATYypa AaJIKCHOB. XHMMHYECKHE CBOWCTBA JTHIICHA:
TOpPeHHE, KAadeCTBEHHBIC peaknuu (oOeclBeYnBaHHE OpPOMHOW BOABI M pacTBOpa IIEPMaHTaHATA KaJws),
ruaparanysl, noauMepusanus.lIpuMenenue aTuneHa Ha OCHOBE CBOMCTB.
Hdemoncrpumnm: ['openue sTuieHa. OTHOIICHUE 3TWICHA K pacTBOpaM IMEpPMaHTaHaTa Kajius U OpOMHOI Boje.
[omy4yeHne 3THIICHA peakIell IeruapaTaliuy 3TaHOJIA.
3 | Juensl n kayuyku. [loHsATHE 0 THEHAX KaK yTJIEBOJOPOJAAX C ABYMS ABOHHBIMU CBs3sIMH. CONpsKEHHBIE UEHBI.
Xumudeckue cBoiictBa OyrajaueHa-1,3 u u3ompeHa: obOeciBedrBaHHE OpPOMHOW BOABI M MOJMMEpPH3aLUS B
Kaydyku. HaTypaipHBI U CHHTEeTHYECKIE KaydayKu. Pe3uHa.
JdemoncTrpamuu: PasnoxeHne Kaydyyka Tpd HarpeBaHUM, WCIBITAHHE MPOAYKTOB pAa3jOKEHUS Ha
HETPEACTbHOCTD.
4 | AnkuHbl. AneTwicH. XMMHYCCKHE CBOWCTBA aleTWICHA: TOpeHHe, oOeclBeYMBaHWE OpOMHON  BOJEL,
MIPUCOCTUHECHUE XJIOPOBOIOpOaa M rujapartaius. [IpuMeHeHHe aleTHICHa Ha OCHOBE CBOMCTB. MekKiiaccoBas
HU30MEPHS C AJTKATHCHAMH.
Jemoncrpamuun:['openne anermieHa. OTHOIICHHE alleTWICHA K pAacTBOpPaM IEPMaHTaHATa Kausd U OpOMHOI
Bojie. [loyueHue aneTuieHa — TuIpoJIM30M KapOuaa KajbIusl.
5 | Apennl. benzon.Xumudyeckue cBoOWCTBa O€H301a: TOpEHHE, peakIuu 3aMelieHus (TaJoreHUpOBaHUE,
HUTpoBaHue). [IpuMeHeHne OEH307Ia Ha OCHOBE CBOMCTB.
Jemoncrpamuu: OTHONIeHHE OCH30J1a K pACTBOpPaM IIepMaHraHata KaJiusi 1 OpOMHO# BoJie.
6 | IlpupoaHbIe HCTOYHUKH YIJIeBOXOPOAOB. [IpUpOAHBIN Ta3: COCTaB, IPUMEHEHHE B KAUECTBE TOILJIMBA.
Hedrb. CocraB u nepepadotka Hedru. [leperonka neru. HedrenpomayKkrsi.
Jdemoncrpamun: Kosnekuust o0pasuoB HepTr 1 HepTenpoaykroB. Komtekuus «KaMeHHBIH yronb U NPOAYKIMs
KOKCOXHMHYECKOTO TIPOU3BOJICTBAY.
JlaGopaTopHblie padoThI:
O3HaKOMIICHHE C KOJUICKIHEH 00pa3oB HeTH 1 MPOIYKTOB ee mepepaboTku. O3HAKOMIICHUE C KOJUICKIIACH KayqyKOB
1 00pa3namMu u3JIeIuil U3 PEe3UHEI.
IpakTuyecKue 3aHATHS:
CrpoeHne CTPYKTYPHBIX POPMYII H30MEPOB AJIKAHOB, AIKEHOB ,JHCHOB.
Pemienue pacyeTHbIX 3a/1a4 110 YPABHEHUIO XUMUYECKUX PEaKLU.
KontpoabHasi padora mo teme: " OCHOBHbIE MOHSITHS OPraHUYECKOl XUMHHU U TEOPHUs CTPOEHHSI OPraHNYeCKUX
cOeIMHEeHM i
Tema 2.3. Conepxxanue yueOHOTO MaTepuaia
Kucaopoaconepkamue | 1 | Ciuprel. Ilonydenune sTaHona OpoKEHMEM TIIIOKO3bI M TMApaTtauued STHieHa. ['MOpOKCHIbHas Tpymna Kak
opraHuMyecKmue ¢yHkuuoHanbpHas. [lOHATHE O TPEAENbHBIX OJHOATOMHBIX CIIUPTaX. XWUMHYCCKHE CBOHCTBAa HSTaHOJA!

B3aHMOHGI7[CTBPIC C HATpHUCM, 06p330BaHI/IC MPOCTBIX U CJIOXKHBIX 3(1)I/Ip0B, OKHCJICHHUEC B aJIbJACTUI. HpI/IMGHeHI/IG
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COCAUHCHUSA

9TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U NPeayIpexIeHHE.

I'munepuH Kak HpencTaBUTENh MHOTOATOMHBIX CIUPTOB. KadecTBeHHas peakiisi HA MHOTOATOMHBIC CIIUPTHI.
[Ipumenenue ravuepuHa.

JemoncTpanun: OkuciaeHne cnupra B anpaeruy. KauecTBeHHbIE peakIMy HA MHOTOATOMHBIE CITUPTHI.

2 | ®enon. dusnueckne W XUMHUYECKHE CBoOWcTBa (eHona.B3amMHOe BIMsSHHE aTOMOB B MOJEKyJe (eHOoa:
B3aUMOJEHCTBHUE C THIPOKCHIOM HaTpHs M a30THOH KHUCIOTOH. [IpuMeHeHne (heHosa Ha OCHOBE CBOMCTB.
JemoncTpanun: PactBopumocTs (heHoNa B Bosie pH OOBIYHOM TeMmeparype U NMpH HarpeBaHuu. KauecTBeHHbIE
peaxnuu Ha (heHOJI.

3 | Ambgeruapl. [oustue 00 ampaerumax. AJbAerwHas Tpymna Kak (QyHKOHOHAnbHas. POpManbIerHa U ero
CBOMCTBA: OKHCJICHHE B COOTBETCTBYIOILYIO KHCIIOTY,BOCCTAHOBICHHE B COOTBETCTBYIoLMi crmpt. [Tomyuenue
aNbJICTH/IOB OKHCICHHEM COOTBETCTBYIOIINX cUPTOB. [IpuMeHeHre GopMansaeriia Ha OCHOBE €r0 CBOMCTB.
Jdemoncrpanusi: Peakiust cepeOpsiHOro 3epkana aibaeruaoB. OKHUCICHHE albJETUI0B B KUCIOTY C IOMOIIBIO
ruapokcuaa meau(ll).

4 | KapoonoBble kuciaorhl. [lonsarue o xapOOHOBBIX KHCIOTaX. KapOokcmibHasi rpynmna kak (yHKIHOHAJIbHAs.
I'omouoruyeckuii psii HpenesibHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCHOT. [lonmyueHue KapOOHOBBIX KHCIOT
OKHCJICHHEM aJIbJIeTHI0B. XHMMHUYECKHE CBOWMCTBA YKCYCHOW KHCIOTHI: OOLIME CBOWCTBA C MHHEpPAIbHBIMU
KHCJIOTaMH M peaknus srepudukanuy. [I[puMeHeHne yKCyCHOM KHCIIOTHI Ha OCHOBE CBOMCTB. Bricuine xupHbIe
KHCJIOTBI Ha MPUMEpPE NaIbMUTHHOBOM U CTEAPHHOBO.

5 | Cnoxuble 3¢upsl u xupbl. [losydeHue cinoxHbIX 3QHUPOB peaknuei sTepupukannu. CroxHble 3(UPH B
TIpUpoJIe, NX 3HaUeHue. [IpuMeHeHne CloXHbBIX 3(HPOB HA OCHOBE CBOWCTB.

XKups! kak crnoxsble 3pupsl. Kinaccnduxarust ;kupoB. XMMHYECKHE CBOWCTBA XHUPOB: THAPOJIN3 U THAPUPOBAHHE
KHUIKHUX KUPOB. [IpuMeHeHNe )XKUpoB Ha OCHOBE CBOICTB MbLJIa.

Jemoncrpanmun: Koyutexiys a3pupHbIX Macer.

6 | YraeBoabl. YrieBoJpl, UX KiaccuduKaius: MOHocaxapuabl (TJr0Ko3a, (Gpykrosa), nucaxapuusl (caxaposa) u
MoJIcaxapuabl (Kpaxmai U LEeNII03a).

I'moko3a — BEMIECTBO C JBOMCTBEHHON (YHKIMEH — allbACTHIOCIUPT. XUMHUYECKHE CBOWCTBA TUIFOKO3BI:
OKHCIICHHE B TIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHNE B COPOUT, CIUPTOBOE OposkeHue. IIpuMeHeHne rITfoK036I Ha
OCHOBE CBOMCTB.

3HaueHune Yrii€BOJ0B B JKHUBOM IpUPOJE 1 KU3HU YCJIIOBEKA. Ilonusarue o PpCaKUAX MOJUKOHACHCAIIUNU U THAPOTIN3a
Ha TIPUMEpe B3aMMOIIPEBPAIICHHUIN: TIII0K03a —> MOJIUCaXapu.

JemoncTpanuu: Peakmus cepeOpsHoro 3epkana TOKO3bl. OKHCICHHE TIIOKO3BI B KHCJIOTYy C IOMOIIBIO
ruapokenya meau(ll). KauectBenHas peakiust Ha Kpaxmadl.

JlaGopaTopHblie padoThI:
N3yyenune cBOMCTB KUCIOPOCOIEPIKALINX OPTaHUYECKUX COSAUHEHUH.

HpaKTuquKne 3AHATHHA:
Pemenne 3a7a4 10 YpaBHCHUIO XUMHUYCCKUX pCaKHHfI.
«Kncnopoacouepmamne OpraHn4YC€CKUC COCAMHCHU )
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Tema 2.4. ConepxaHue yueOHOro Marepuaia 7
A30Tcoziep:Kalue 1 Amunbl. [Toratne 00 ammHax. Anudarndeckue aMHHBL, UX KIacCHpUKAIMA W HOMEHKJIATypa. AHWINH, Kak
opraHu4ecKmue opranndeckoe ocHoBaHue. [lomyderne aHmnHa U3 HUTpoOeH301a. IIpiMeHeHne aHUIMHA HAa OCHOBE CBOMCTB.
coeUHEeHHUSI. Jemoncrpanuu: B3anMopelicTBue aMMuaka W aHWIHHA C COJITHOW KWCIIOTOH. Peaknms aHWIMHA ¢ OpOMHOM
Tosumepbl BOJIOM.
2 AMMHOKHCIOTBI. AMHHOKHCIOTHI Kak aMQOTepHble NU(YHKIHOHAIbHBIE OPTraHWYECKUE COCIMHCHHUS.
XuUMHUECKHe CBOICTBa aMHHOKHUCIIOT: B3aUMOJICHCTBHE CO IIEI0YaMH, KHUCIOTaMH U APYT C IPYroMm (peakuus
HOHI/IKOH}IeHcaLlI/II/I). HeHTHHHaH CBA3b U NOJUIICIITUABI. HpI/IMeHeHI/Ie aMHUHOKHMCJIOT Ha OCHOBE CBOMCTB.
JemoncTpanmn: Jloka3arenbcTBO HaMM4Msl (YHKIIMOHAJIBHBIX IPYII B pACTBOPaX aMUHOKHUCIIOT.
3 Beakn.llepBuyHas, BTOpUYHAs, TPETHYHAs CTPYKTYypbl OelkoB. XHMMHUYECKHE CBOIiCTBa OENKOB: TOpEHHE,
JICHATypalus, TUAPOJIU3, [IBETHBIC peakIiuu. buongorunyeckue QyHKIMNA OCIKOB.
Jemoncrpanuu: PactBopenne u ocaxaeHue OenkoB. LlBeTHble peakiuu OenkoB. ['opeHHe NTHYBETO mepa u
HIEPCTSIHOW HUTH.
4 IToaumepsl. benku u nonucaxapuabl Kak OHOIIOTUMEPHL.
[Tmactmaccer. [lomydeHne nmonmMMepoB peaknueld MONMMEPH3ALUH U MOJIMKOHICHCANNH. TepMOIIacTHIHbBIE U
TEepMOpEaKTHBHBIE IUTacTMacchl. [IpencraBurenn mactmace. BonokHa, ux kinaccudukanums. [lomydenue
BOJIOKOH. OT/IeNbHBIE MTPEACTABUTENN XUMHUUECKUX BOJIOKOH.
JlaGopaTopHblie padoThbI: 2
M3yueHne cBOWCTB OENKOB.
IIpakTHyeckue 3aHATHUS: S
Pemenne OKCIICPUMEHTAJIbHBIX 3a/1a4 Ha I/I}Z[CHTI/I(bI/IKaI_[I/I}O OPraHn4€CKUuX COEHHHEHHﬁ.
Pacrno3naBanue miaacTMacc ¥ BOJOKOH.
AzoTcozeprkanie opraannieckue coeanHenus. I[lommepst
JAuddepenunpoBanHblii 3a4eT M0 Kypey: « XUMHUS» 2
Bcero: 124

JIi XapakTepUCTUKH YPOBHS OCBOCHMs yUeOHOr0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIue 0003HaueHuU:

1. — o3HaKOMHTENbHBIHN (Y3HaBaHUE paHee U3yUYEeHHBIX 00BEKTOB, CBOMCTB);

2. — perO,Z[yKTI/IBHLII\/'I (BLIHOJ'IHCHI/IG JACATCIIbHOCTH I10 O6p8.3].[y, HHCTPYKIMU UJIH 110/ pYKOBO,Z[CTBOM)
3. - HpO,Z[yKTI/IBHLII\/'I (HJ'IaHI/IpOBaHI/IC " CaMOCTOATCIIBHOC BBIITOJIHCHUEC ACATCIIbHOCTH, PCHICHUC HpO6HCMHLIX 3a;1aq)
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3. YCJIOBUSI PEAJIM3ALIMU PABOYEN IPOTPAMMBI YUYEBHOI
JTUCHUIINHBI

3.1. TpeGoBaHusi K MUHUMAJBLHOMY MATEPUAJIBLHO-TEXHHYECKOMY 00ecredeHHIo
Peanuzanus nporpamMmbl AUCHMILIUHBI TPeOyeT HANUYUS y4eOHOro KaOMHEeTa XUMHUHU.

O6opynoBanue yaeOHOT0O KabWHEeTA:

MO0CAJOYHBIC MECTA 110 KOJIMYECTBY 00YJArOIIUXCS;
pabodee MeCTo MperoaBaTels;

KOMIUICKT 3aKOHOJATeIIbHBIX U HOPMATHBHBIX IOKYMEHTOB,;
KOMIUICKT Y4eOHO-METOAMYECKON TOKYMCHTAIIHNH;
JIEMOHCTPAIIMOHHBII CTOI,

JI0CKa ayJTUTOpHAS,

BBITSDKHOM 1IKad;

y4eOHO-HATJISAHBIC TOCOOUS 10 XHUMUH,

nabopaTopHoe 000pyI0BaHUE.

TexHu4eckue cpencTpa 00yueHus:

KOMIIBIOTEP C JIMIIEH3MOHHBIM IPOrpaMMHBIM OOeclieueHuEeM, UMEIOIIUM BbIXOJ B CETh
WHTepHeT;

MYJIbTUMENNA IIPOEKTOD;

IIPUHTED;

nporpaMMHoOe oOecrieueHue.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
IMepeyenn yueOHbIX N31aHuil, UHTepHET-PeCypCoOB, TONMOJTHUTEILHOM JUTEPATYPHI

OcHOBHbIE HCTOYHHKH:

1.

["abpuensn, O.C. Xumus: yue6. Xumus 10 xnacc. bazossiii yposens / O.C. 'aGpuensH.-
7-e 3., crepeotn.- M.: [Ipocda, 2019.-191
["abpuensn, O.C. Xumus: yue6 .Xumus 10 xnacc. bazossiii yposens / O.C. ['aGpuensH.-
5-e u31., crepeotn.- M.: [Ipoda, 2018.-223

I_[OHOJIHI/ITGJII)HBIC HCTOYHUKMU:

1.

[Mabpuensu, O.C. Xumusa B TecTax, 3ajladyax ¥ ynpaxHeHusx: yueO. [locobue mns crys.
yupexjaeHuit cpen. mpod. obpazoBanus / O.C. T'abpuensn, I'.I'. JlbicoBa.- M.:
Axanemus,2011.- 224 c.

[Nabpuensn, O.C. Xumus. 10 knacc: KOHTPOJIbHBIE U MPOBEPOUYHbIE PAOOTHl K YUEOHUKY
O.C. T'abpuensna «Xumusa.l0 kmacc. bazoseiit ypoenb» / O.C. T'abpuensn, I1.H.
Bepeskun, A.A. Ymakosa.- M.: Jlpoda, 2009.- 253 c.
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HNuTepHeT-pecypces:

1.
2.

10.

11.
12.

13.
14.

15.

16.

AJIXUMUK: caiit JI.IO. AnnkbepoBoit [Dnekrponnsiii pecype]/ URL: www.alhimik.ru
lNazera "Xumust" u cadt miusa yuutens "S uay Ha ypok xuMuu'[DIeKTpOHHBIN pecypc]/
URL: http://him.1september.ru

Enunoe okHO mocTyna kK 00pa3oBaTesibHBIM pecypcaM [ DnekTponHbIi pecypc]/URL:
http://window.edu.ru/

Enunas xomreknust mudpoBBIX 00pa30BaTENbHBIX PECYpCOB [DIEKTPOHHBINA pecypc]/
URL: http://school-collection.edu.ru/

Kypuan «Xumust ©u XUMHKA» [DnektpoHHblid  pecypc]/URL:  http://chemistry-
chemists.com/index.html

3aHMMaTenbHas XUMHS: BCe O Merauiax [Jnektponnbid pecypc]/ URL: http://all-
met.narod.ru

Manyiinos, A. B., Ponuonos, B. . OcuoBbl xumuu. nTepHeT-yueOHUK. [DIEKTPOHHBIN
pecype]/ URL: http://www.hemi.nsu.ru/

Hayuno-nonynsipasiii kanan SIMPLE-SCIENCE. 3aanmarenbHble XUMUYECKHUE OIBITHI H
UHTEPECHbIE  OKCIEPUMEHTHl 10 XHMHH [DIEKTpOHHBIH  pecypc]/ URL:
http://simplescience.ru/video/about:chemistry/

OmnaifH-CIIpaBOYHKMK XMMHUYeCKuX 3emeHToB WebElements[DnekrpouHnsiit pecype]/
URL: http://webelements.narod.ru

Opranuyeckass XUMHS: SJICKTPOHHBIM Y4€OHUK JUIsl CpeAHEW ILIKOJIbI [DJIEKTPOHHBIN
pecypc]/ URL: http://www.chemistry.ssu.samara.ru

OTKpBITHIN KOJUISIDK: XuMHus [ DnekTponHsbii pecypc]/ URL: www.chemistry.ru

[Tonynsapuas OuONMMOTEKAa XWMHUYECKHX dJIEeMEHTOB [OnekTpoHHBIM pecype]/ URL:
http://n-t.ru/ri/ps/

[Topran ecrecTBEHHBIX HaykK [DnekTpoHHbIH pecypc]/URL:http://e-science.ru/

Caiit Alhimikov.net: nmonesnas nHpopmanus o xumun [InexTpoHHblid pecype]/ URL:
http://www.alhimikov.net/

depepabHbIi HEHTP HHPOPMALMOHHO-00Pa30BaATEILHBIX PECYPCOB [ DIEKTPOHHBIN
pecypc]/URL: http://fcior.edu.ru/

XuMust 17151 BCeX: WLTFOCTPHUPOBAHHBIC MATEPHUAIbI [0 O0IIeH, OpraHUuYecKOl u
Heopranudeckor xumuu [ DnexTpoHHsIit pecypce]/ URL:http://school-sector.relarn.ru/nsm/
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4. KOHTPOJIb ¥ OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEFHOM
JUCHUIIJIMHBI

KoHTposib M omeHka pe3ylbTaTOB OCBOCHUS JUCIUIUIMHBI OCYIIECTBISIETCS
npenojaBaTesieM B IpoIlecce MPOBEACHUS MPAKTHUUECKUX 3aHATUN M J1abopaTOpHBIX padoT,

TECTUPOBAHM:, a TAKKE BBIIIOJIHCHUSA 06yLIaIOH_II/IMI/ICH HHAWUBUAYAJIbHBIX Sa,I[aHI/Iﬁ.

OcBoeHHE coJiepyKaHUs YUCOHOW AUCIUILIMHBI « XUMHUS», 00CCIICUUBACT

JOCTHKEHHE CTYICHTaMH CIEAYIONINX Pe3ybTaTOB:

DopMBbI 1 METObI
KOHTPOJISI U OIleHKH
pe3y/bTaTOB
o0yueHust

JTuunocmmuwix:

YyBCTBO TOpAOCTH MW YBAXCHHA K HUCTOPUHM U JOCTHIKCHHUAM

OTEYECTBCHHONM  XMMMYECKOM  HAyKW; XHMMHMYECKM I'PAMOTHOE

noBeZicHHe B MPO(ECCHOHANBHON JESITENBHOCTH W B OBITY IpH

TEKYLIUH KOHTPOJIb,
YCTHBIHA OIIPOC
KOHTPOJIbHBIE Pa0OTHI

oOpamieHny ¢ XMMHYECKHMMH  BEIIECTBAMH, MaTepuallaMd M | OLCHKA BBIIOIHEHUS
MIPOLIECCAMU; n1abopaToOpHBIX U
- TOTOBHOCTh K MPOJODKCHHIO O00pa3oBaHMS ¥  TOBBIMICHHS | IPAKTHYECKUX padoT

KBaIM(UKAIMU B W30pPaHHOW NPOGECCHOHAIBHON JCSITEILHOCTH U
00BEKTUBHOE OCO3HAHUE POJIU XUMUYECKHX KOMIICTEHIIHIA B 3TOM;

YMEHHUE HCITOh30BATh JOCTHKCHUS COBPEMEHHON XUMHUYECKON HAYKH
TEXHOJIOT Wi COOCTBEHHOT'O

n XUMHYCCKHX JUIA

MHTEJUICKTYIbHOTO Pa3BUTHsI B BbIOpaHHOH mHpodeccHOHaIbHOM

TIOBBIICHUA

ACATCIIbHOCTH,

Memanpeomemmnuix:

UCIIOJIb30BAHUE PA3JIMYHBIX BUJIOB MMO3HABATEIBbHOMN JCSITENBHOCTH U
OCHOBHBIX ~HMHTEIUICKTYaJbHBIX oOrnepanuii (IOCTAHOBKH  3a/lauH,
bopmynupoBaHHs

O606I.LI€HI/I$I, CUCTCMATU3alluH, BBISBICHUSA NPHYUHHO-CICACTBCHHBIX

TUIOTe3, aHajiu3a W CHHTE3a, CpaBHEHUS,
CBsi3ell, MONCKa aHAIOTOB, (POPMYITMPOBAHUS BHIBOJOB) JUISl PEIICHUS
MOCTABJIEHHON 3a7jaud, NMPUMEHEHHE OCHOBHBIX METOJOB ITO3HAHUS
(HaGyoeHus, HAYYHOTO SKCIIEPHUMEHTA) Ul M3YYEHHUs Pa3TUuHBIX
CTOPOH XMMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIUMOCTD CTAJIKUBATHCS B MPO(ECCHOHAIBHOM cdepe;

WCTIOJIb30BaHMUE PAa3TUYHBIX NCTOYHUKOB IS TTOJTYUYEHHUS] XUMAYECKOH
MHQOPMaIK, YMEHHE OLEHHUTh €€ JOCTOBEPHOCTH IJISI TOCTHIKEHHS

XOPOILINX PE3YJIbTAaTOB B PO ECCHOHANBHON cdepe;

YCTHBIH OMpOC,
NHCbMEHHbIE
KOHTPOJIBHBIEPA0OTHI,
OLICHKA BBITIOIHEHUS
1a00paTOPHBIX U
NPaKTUIECKUX padoT,
OLIEHKA TEKYILETO U
WUTOTOBOTO KOHTPOJIS

Ilpeomemmnuix:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MECTe XMMHHU B COBPEMEHHOM
HAYYHOW KapTHHE MHpA; MOHMMAaHHE POJH XUMHUH B (HOPMHUPOBAHUH
Kpyros3opa U (yHKIMOHAJIBHOM I'PaMOTHOCTH YeNIOBEKa ISl PELICHUS
NPaKTUYECKUX 3a7ay;

BJIaJICHUE XUMUYECKUMHU

OCHOBOITOJIaratouMu IIOHATHAMU,

TCOPHUAMH, 3aKOHAMH U 3aKOHOMCEPHOCTAMHU, YBEPCHHOC I10JIE30BAHUC

YCTHBIH onpoc,
KOHTPOJIBHEIC
MMACEMEHHBIE paOOTHI
OIICHKA BBITIOTHCHHS
MPaKTUIECKUX padboT
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XMMHUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BIIaJCHHUE OCHOBHBIMH METOdaMH Hay4HOI'O IMO3HAHMS,
WCTIONB3yEMBIMH B XMMHUU: HAOJIOJACHUEM, OIMCAHUEM, U3MEPEHUEM,
JKCIICPUMEHTOM; YMEHHE 00padaThiBaTh, OOBSACHATH PE3YJILTATHI
MIPOBEICHHBIX OTBITOB M JEJIATh BBIBOJIBI, TOTOBHOCTH U CIIOCOOHOCTH
MPUMEHSATh METO/Ibl IO3HAHUS MPU PELIEHUH MPAKTUYECKUX 3a4aY;

- chOpMUPOBAHHOCTh YMEHHS JaBaTh KOJMYCCTBCHHBIC OIICHKH U
MPOM3BOANTD PACUETHI 0 XUMUIECKUM (DOpMyIiaM M YpaBHEHUSIM;

- BJIaJICHUC TPABUIAMHU TEXHUKH O€30MACHOCTH IPH HCIIOJIb30BAHUU
XHUMHYECKHUX BEIIECTB;

- chOpMUPOBAHHOCTh COOCTBEHHOW TMO3UIIMU 10 OTHOIICHUIO K

XUMUAYECKOH HHPOPMAIUH, TIOIy4aeMOH U3 Pa3HbIX HCTOYHHUKOB.




