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1. TIACIIOPT ITPOI'PAMMBI YUEBHOU JUCIUATIIMHBI

1.1. O6macTh IPUMEHEHHS TTPOTPaAMMBbI

[Iporpamma y4eOHOW AMCHMIUIMHBI « XUMUS» SBISIETCS YacThIO IPOTPaAMMBI
MOATOTOBKHU crienuanucToB cpeaHero 3BeHa (ganee — IIIICC3) B cOOTBETCTBUU C
®I'OC mo cnermanpHOCTIM CITO 35.02.02 TexHomorust Jieco3aroToBoK 0a30BOM TOI-
TOTOBKH.

1.2. Mecto y4eOHOM TUCIMIUIMHBI B CTPYKTYpPE OCHOBHOM MPOheCCHOHAIBHOM
o0pa3oBaTeabHON MPOrPaMMBbI:

VYyebHas nucuMIiiHa « XUMUsD» BXOJUT B 00111€00pa30BaTeIbHbIN ITUKIT
[ITICC3, 6a3oBas aucuumiHa bJ1.06.

1.3. Lenb 1 3a1aun yueOHOM AUCIMIUIMHBI — TPEOOBAHUS K pe3yJibTaTaM OCBOE-
HUS y4eOHOUN TUCIUILTAHBI:

B pe3ynbraTte ocBoeHUS y4eOHOW MTUCIUIUIMHBI O0yJIarOITUNCS TOKEH YMETh:

-Ha3bIBaTh N3YUYCHHBIC BEILIECTBA 110 «TPUBAAIBLHOWY WM MEXIYHAPOIHON HO-
MEHKJIATypE;

-ONPEIECIISITh: BAJICHTHOCTD M CTEIIEHb OKUCIICHUS XUMHUYECKUX BJIEMEHTOB, THUI
XMMHUYECKOU CBSI3U B COEMHEHHUSX, 3apsi]l HOHA, XapaKTEP CPEJbl B BOJIHBIX pACTBOPAX
HEOPTaHWYECKUX U OPraHUYECKUX COCIUHEHUSAX, OKUCIIUTED U BOCCTAHOBUTEIID;

-XapaKTEPU30BATh: MIEMEHTHI MaJbIX IEPUOAOB IO HX IonoxkeHuto B [ICXI;
o0lIllMe XMMUYECKHE CBOMCTBA METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB OpraHUYe-
CKMX ¥ HEOPTraHWYECKUX COCIMHEHHUI;

-00BACHSITh: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;, MPUPOTY
XUMHUYECKOU CBSA3U (MOHHOM, KOBAJICHTHOM, METAJNTMYECKOM ), 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKOHN PEaKIUU U MOJIOKEHUS XUMUUECKOTO PAaBHOBECHS OT PA3IMYHBIX (PaKTo-
POB;

-BBINOJIHATh XUMHUYECKHAMN SKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIIMX OpraHu-
YECKUX U HEOPTaHUYECKHUX BEIIECTB;

-IIPOBOJIUTH CAMOCTOSITEIBHBIN MOMCK XUMUUECKON HH(OPMAIIMH C UCII0JIH30Ba-
HHUEM PA3JIMYHBIX UCTOYHUKOB;

- ICTI0JIB30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHHUS B IPAKTHYECCKOMN JCATEILHO-
CTH Y IOBCEIHEBHOM KU3HHU.

B pe3ynbraTte ocBoeHUS yICOHOM MUCITUIIIMHBI O0YYAIOIIUIACS JOJIKEH 3HATh:

- BOKHEWIINE XUMHUYECKUE MOHATHUA: BEIIECTBO, XUMUUYECCKUHN DJIEMEHT, aTOM,
MOJIEKYJIa, AaTOMHAsI U MOJIEKYJISIpHAsI Macca, HOH, AJUTIOTPONHSI, U30TOIbI, XUMUYECKas
CBSI3b, BJIEKTPOOTPHUIIATEIILHOCTh, BaJEHTHOCTh, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHAS
Macca, MOJIIPHBIN 00BhEM, BeIIecTBa MOJIEKYJISIPHOTO U HEMOJICKYJIIPHOTO CTPOCHUS,
PACTBOPBI, BJICKTPOJIUT U HEIJIECKTPOJIMUT, SJIEKTPOIUTHYECKAS] JUCCOIUALNS, OKUCIIU-
TeJIb 1 BOCCTAaHOBHUTEIb, OKMCIICHUE BOCCTAaHOBJICHUE, TEIJIOBOM 2 (PEKT peakiuu, CKo-
pOCTh XMMUYECKON PEAKIINM, KaTaIn3, XUMUYECKOE PABHOBECHE;

- OCHOBHBIE 3aKOHBI XMMUHU,

- OCHOBHBIE TEOPUH XUMUHU;

- BAKHEUIIIME BEILIECTBA U MaTEPUAJIbI.
-4 -



1.4. TlepeueHnb HOpMUPYEMBIX KOMIIETECHIIHIA:
O6mue komneteHimu (OK)

HaumenoBaHue o0IMX KOMIIETEHIINN

CdhopmupoBaHHOCTH MPEACTABICHUI O MECTE XMMHUHU B COBPEMEHHOW Hayu-
HOW KapTUHE MUpA; MOHUMAHUE POJIM XUMHUU B (POPMUPOBAHUU KPYro3opa H
(YHKIIMOHATBPHOW TPAaMOTHOCTH YEJIOBEKA JIJISl PEIICHUs] MPaKTUYECKUX 3a-
Jag;

Brnaaenue ocHOBOMoNMaralommMyd XUMUYECKUMU TTOHATUSMH, TEOPUSIMH, 3a-
KOHAaMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE TTOJIb30BAHUE XUMUYECKOU TEPMU-
HOJIOTHEN U CUMBOJIMKOM;

Branenne oCHOBHBIMH METOIaMH HAYIHOTO TIO3HAHUS, UCTIOJIb3YEMBIMU B
XUMUU: HAOJIIOZIeHHEe, ONTMCAaHNEe, U3MEPEHUE, SKCIIEPUMEHT; YMEeHHUEe oOpada-
THIBaTh, OOBSCHATH PE3YIbTAThI MPOBEACHHBIX OMBITOB U JICJIATh BEIBOIBI; TO-
TOBHOCTB M CIIOCOOHOCTH MMPUMEHSATH METOBI TTO3HAHUS MPU PEIICHNUN TTpaK-
TUYECKUX 3a]1aY;

CdopmMupoBaHHOCTh YMEHHSI JaBaTh KOJWYECTBEHHBIE OIEHKU M MPOBOJIUTH
pacy€Thl O XUMHUUYECKUM (HOpMyJIaM U YpaBHEHUSIM

BJIaI[GHHe IIpaBUJIaMU TCXHUKH 0e301acHOCTH IIpHU UCIIOJIB30BAaHUHN XUMHUYIC-
CKHX BCIICCTB,

CdopMupOBaHHOCTH COOCTBEHHOM MO3UIIMHM IO OTHOIICHUIO K XUMHYECKON
nH(popMaIu, moJiydaeMom 13 pa3HbIX HCTOUHUKOB

1.5. KonnyecTBO 4acoB Ha OCBOCHHE MPOTPAMMBbI Y4EOHOM JTUCHUTIIINHBI:

MaxkcuMmanbHas yueOHas Harpy3ka oOydaromierocs 118 yacos, B ToM uucie:
- o0s3aTenpHAs ayIUTOpPHAs ydeOHas Harpys3ka 78 dacos.
- caMocTosTeNbHas paboTta odyuaromierocs 40 dYacos.




2. CTPYKTYPA 1 COJIEPXKAHUE YUEBHOM JIMCLIUITJIMHBI

2.1. O0beM yueOHOM AUCITUIIIMHBI U BUIbI Y4eOHOH paboThI

Bun yue6HO# paboThI Obvem uacos

MaxkcumanbHas yueOHasi Harpy3ka (Bcero) 118
OO6s3aTenpHas ayAUTOpHasl yueOHasi Harpy3ka (BCEro) 78
CamocrosiTenbHas paboTa o0yyatomierocs (BCero) 40
B TOM YHCJIC:

CHUCTeMaTHYecKasi MpopadOTKa KOHCIIEKTOB 3aHATUH, YUeOHON 38

JUTEPaATyphl

BBITIOJTHEHHE KOHTPOJIHHOU PabOThHI 2

HUmoeosas ammecmayus 6 sude 3auema 6 I cemecmpe u suoe oughghepernyuposan-
HO20 3auema 60 2 cemecmpe




2.2. Temamuueckuil nian u cooepiricanue y4eoHoil OucCyunaIuHbl Xumus

HaumeHnoBanue pasae/ioB u
TeM

Copaep:xanue y4eOHOro MaTepuaJa, iabopaTopHble H NPAKTHYeCKHe PadOThI, CAMOCTONTEIbHAsS padoTa
o0yuamuxcs, KypcoBasi padora (IpoeKT) (eciu npedycmMompensi)

O0beM yacoB

Yposensb ocBo-
eHus

1

2

3

4

BBenenue

HaquHe MCTOABI ITO3HAHHUA BCIICCTB U XMMUYCCKUX siBIeHuii. Pojb OKCIICPUMCHTA U
TCOPHUU B XUMHUHU. MOI[CJ'II/IpOBaHI/IC XUMHWYCCKUX IMPOHECCOB.

1

1

Pasgen 1. OPTAHUYECKAS XUMMUS

48

Tema 1.1

OcHoBHbBIE 110~
HATHUSI OPraHUYeCKOM
XHMHUHM U TEOPHsi CTPO-
€HHUS OPTraHNYeCcKNX
coeTUHEeHNH

Conep:xaHue y4eOHOro MaTepuaJia:

Jlexuun
1. Ilpeamer opranuyeckoi xumuu. [IpupoaHblie, HCKYCCTBEHHbIE U CUHTETUYECKHE OPraHU-
yeckue BemecTBa. CpaBHEHHE OPTaHUYECKUX BEUIECTB C HEOPTaHUYECKIUMH.

BanenTHOCTh. XUMHUECKOE CTPOEHHE KaK MOPSJIOK COCIUHEHUs aTOMOB B MOJICKYJIbI
10 BaJIGHTHOCTH.

Knaccudukanusi oprannyeckux BemecTB. Kiaccupukanus BEmIECTB MO CTPOCHHIO

YIJIEPOJHOIO CKeJleTa U HAIWYMIO (YHKIMOHANBHBIX Ipynn. ['omonoru u romosnorus. Havana
Homenkiarypsl IUPAC.
2. Knaccupukanus peakumii B oprannyeckoil xummun. Peakuuu npucoenunenust (ruipupo-
BaHU, IaJIOTCHUPOBAHUS, THAPOTAIOTEHUPOBAaHUs, TuApaTanun). Peakuun otieruieHus (ne-
THJIPUPOBAHUS, JIETUPOTalOreHUPOBaHMs, Aeruaparanuu). Peakuuu 3amenieHus. Peaxiuu
N30MEpH3aIHH.

JlaGopaTopHbie pabOThI
1. zroroBieHne Moienei MOJIEKyI OPraHndeCcCKUuX BEIECTB.
DopMbI M METOABI KOHTPOJISI: aHAJIN3 U OIICHKA JJAOOPATOPHOW PabOTEHI.

[IpakTuueckue 3aHATUS
1. Pemienue 3aad Ha HaXOXKaeHHE (HOPMYJT OPraHUYECKUX BEIIECTB.

KoHTtposbHble paboThl

CamocrosiTeibHast padoTa 00y4yaommxcst
1. Teopusi crpoeHusi opranndeckux coeannenuii A.M. bytiepoBa. OcCHOBHBIE TIOJIOKEHUS
TEOPHH XUMUYECKOTo cTpoeHus. Vizomepus u nzomepsl. XuMudeckue GopMyiibl U MOAETH MO-
JIeKyJ B opraandeckoit xumun. (Pabora ¢ yaeOHHMKOM: COCTaBICHHE KOHCIIEKTA)
[ToaroroBka pedepaToB U MPE3EHTAINI HA TEMBI:

e Kparkue cBeneHus 1Mo MCTOPUY BOSHUKHOBEHUS U PA3BUTHS OPraHUYECKON XHUMUH.

w w
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e Kusnb u gearenpHocts A.M. bytiepoga.
e Buranusm u ero kpax.
e PoJib OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUU U PA3BUTHH MUPOBON OPraHUYECKON XHU-
MUH.
e (CoBpeMEHHBbIE NIPEACTABICHUS O TEOPUU XUMUYECKOTO CTPOEHUSI.
®opMbI M METOAbI KOHTPOJIS:
1. 3amwuTa pedepaToB U JEMOHCTpAIHS IPE3CHTAIUH.
2. DOpoHTaANbHBIA U UHAWUBUIYAJIbHbBIA OMPOCHI.

Tema 1.2
YrieBogopoabl U UX
NMPUPOJAHbIE HCTOYHUKH

Conep:xaHue y4eOHOro MaTepuaJia:

10

Jlexuun

1. AukaHbl. AlKaHbl: TOMOJIOTUYECKUH psijl, U30MEPUS U HOMEHKJIATypa aJIkaHOB. XH-
MHUYECKHE CBOMCTBA aJIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMEILEHUE, PA3I0KEHHUE, IETHAPUPO-
BaHue. [[puMeHeHune akaHoB Ha OCHOBE CBOMCTB.

2. AJIKeHbl. DTHIIEH, €ro IMoJiydyeHue (IETUAPHUPOBAHUEM 3TaHa, JEHNOJMMepH3alen
nojua THIIeHa). ['oMosiornueckuil psas, U3oMepusi, HOMEHKJIATypa alKeHOB. XUMUYECKUE CBOM-
CTBa ATHJICHA: TOPEHHE, KaUeCTBECHHbIE peakuuu (oOeciBeunBaHue OPOMHOM BOJBI U pacTBOpa
[epMaHraHaTta Kajus), Tuaparauus, nonuMepusauus. lIpuMeHeHue STuiIeHa Ha OCHOBE
CBOMCTB.

3. JInenbl M kayuyku. [ToHsATHE O THUEHAX KaK yIJIEBOJOPOJIaX C ABYMS JBOMHBIMU CBS-
3ssMu. ConpsikKeHHble JTUeHbl. XUMHUYecKue cBoicTBa OyrajaueHa-1,3 u usomnpeHa: odeciBeyu-
BaHuE OpPOMHOM BOJIBI U MONMMEpHU3alus B Kayuyyku. HaTypanbHblil 1 CHHTETHYECKHE KaydYKH.
Pe3una.

4. AnkuHbl. AtetuieH. XUMHYECKUE CBOMCTBA alleTHIICHA: TOpPEHHE, 00ECIIBEUMBaHUE
OpOMHOI BOJbI, MPUCOEANHEHHE XJIOPOBOAOPOAa U TuapaTanus. [IpuMeHeHue aneruieHa Ha
OCHOBE CBOMCTB. MeKKIaccoBasi U30MepHs C AJIKaJUEHAMU.

[TpakTHdeckue 3aHITHS
HonyquI/Ie AJIKCHOB U aJIKMHOB.
DopMbl M METOAbI KOHTPOJISI: aHAJIN3 U OIIEHKA JTJaO0OpaTOpHON pabOTEHI.

KonTtposbHble paboThl

CamocTtosiTeibHas padoTa 00yuyaommMxcst
1. Apensl. benzon. Xumuyeckue cBoiicTBa O€H301a: TOPEHUE, peaKIuy 3aMelIeHns (TaJoreHu-
poBanue, HUTpoBaHue). Ilpumenenne OeH3ona Ha ocHOBe cBOMCTB. (PaboTa ¢ yuyeOHUKOM- CO-
CTaBJICHUE KOHCIIEKTA)
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2. IlpupoaHbie HCTOYHHUKH YIJIeBOAOPOAOB. [IpupoiHblii ra3: coctaB, IPUMEHEHHUE B Kaye-
ctBe TorunBa. Hedts. CocraB u nepepadotka Hedtu. [leperonka negru. Hedrenponyxrsl. (Co-
CTaBJICHHE JIOTMKO-AUJAKTHUECKUX CTPYKTYP IO TEME)
3. IloaroroBka pedeparoB u Mpe3eHTALNI HA TEMBI:
e DKOJOTMYECKHE aCIEKThI UCIIOIb30BaHMS YIIIEBOJAOPOJHOTO ChIPhS.
e DKOHOMHMYECKHE aCIEKThl MEXAYHAPOIHOIO COTPYIHUYECTBA 110 UCIIOIb30BAHUIO yIJIE-
BOJOPOJHOTO CBIPBS.
e lcropus OTKpHITHS U pa3pabOTKH ra3oBbIX U HEYTIHBIX MECTOPOXKIEHH B Poccuiickoii
®denepauuu.
e  VYTIIeBOIOPOAHOE TOIJIMBO, €r0 BUbI U HA3HAUYCHHUE.
e HedTp u ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOTHOT'O MEKIYHAPOIHOTO CO-
TPYJHUYECTBA.
e ApoMaTHYECKHE YTIEBOIOPOABI KaK ChIPbE I IPOU3BOJICTBA IIECTULIUIOB.
e VYTIEBOJBI U UX POJIb B )KUBOU IIPUPOJIE.
®opMBI M METOABI KOHTPOJISA:
1. IlpoBepka nucbMEHHBIX pabOT. AHAIN3 HAIMCAHUS XUMUUECKUX PEaKIUil, XapaKTe-
PHU3YIOIIMX XUMHYECKHE CBOMCTBA YIJI€BOIOPOLOIOB.
2. AHanu3 JIOTUKO-TUIAKTUHIECKUX CTPYKTYD.
3. 3ammra pedepaToB U AEMOHCTPALIUS NPE3EHTAIUH.

Tema 1.3
Kucnopoacoaepxamme
OpraHuvecKHe coeau-
HEeHMA

Conep:kaHue y4eOHOro MaTepuaJia:

Jlexnuu

1. Cnuprsl. [lonydyeHnue 3TaHona OpoKEHUEM TIIIOKO3bI M TUApaTanuei stuwieHa. ['ua-
pOKCHIIbHAs Tpymmna Kak (pyHKinoHanbHas. [IoHATHE O MpeAenbHBIX OJHOATOMHBIX CIIHUPTaX.
XUMHYECKUE CBOMCTBA ATAHOJIA: B3aUMOJICHCTBUE C HATPHEM, 00pa30BaHUE MPOCTHIX U CIIOXK-
HBIX 3(UPOB, OKUCIIEHUE B albJerua. [IpuMeHene 3TaHoa Ha OCHOBE CBOWCTB. AJIKOTOJIM3M,
€ro MOCJIEACTBUS U IPEIYIPEKICHUE.

['nmuuepuH kak OpencTaBUTENIb MHOTOATOMHBIX CIHUPTOB. KauecTBeHHast peakius Ha
MHOI'0aTOMHBbIE cIUPTHI. [I[puMeHeHune raunepuHa.

®enos. OusnuecKkue U XMMUYECKHE CBOIcTBa (eHosia. B3auMHoe BIMsSHHE aTOMOB B
MoJieKyJie peHoJa: B3auMOJICHCTBHE ¢ THAPOKCUIOM HATPUSA M a30THOM KuciaoTou. [Ipumene-
HUe (peHos1a Ha OCHOBE CBOMCTB.

2. Aapaernanl. [lorsarue 00 ampaernnax. AlbJeruaHas rpynmna Kak GyHKIHOHATbHAS.
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dopManbaerua U ero CBOMCTBAa: OKUCIEHUE B COOTBETCTBYIOUIYIO KHUCJIOTY, BOCCTAHOBIICHHUE B
COOTBETCTBYIOIIMM crupT. [lonydeHne anbaeruzioB OKUCIEHUEM COOTBETCTBYIOIIUX CIIMPTOB.
[Tpumenenue hopmabaeruaa Ha OCHOBE €ro CBOMCTB.

KapGonoBbie kuciaorhl. [lonsatue o kapOoHOBBIX KHUCIOTax. KapOokcuibHas rpymmna
Kak (QyHKIMOHaANbHAs. ['OMOMOrHYecKuil psl MpefesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHC-
70T. IToxydyenue kapOOHOBBIX KHUCIOT OKHCICHUEM AJIbJIETUAOB. XMMHUECKUE CBOWCTBA YKCYC-
HOM KUCIIOTHI: O0IIHME CBOMCTBA C MUHEPAIbHBIMH KUCIOTAaMU U peakuus stepuduxaruu. [pu-
MEHEHUE YKCYCHOW KHUCJIOTBI Ha OCHOBE CBOMCTB. BbIClINE >KMpHBIE KUCIOTHI HAa IMPUMEPE
MaJIbMUTUHOBOU U CTEAPUHOBOM.

3. Cinoxuble 3¢pupsl U KUpbl. [lomydyeHne CIOXHBIX dPUPOB peakuueil dTepuduka-
uu. CrnoxkHele >Gupbl B IpUpoje, Ux 3HaueHue. [IpuMeHeHne CcloXKHBIX 3(UPOB Ha OCHOBE
CBOMCTB.

Kupsl kak crnoxubie 3¢upsl. Knaccudukanus xupoB. XUMHUYECKHUE CBONCTBA KHUPOB:
TUJIPOJIN3 U TUAPUPOBAHUE KUJIKUX KUPOB. [ [puMeHeHune xKupoB Ha OCHOBE CBOMCTB. MbLia.

JlaGopaTopHbie pabOThI

1. PacTtBopenue riuiepuHa B Bojie U B3aumoerctue ¢ ruapokcuaom meau(ll). Cpoiicta yk-
CYCHOM KUCIJIOTBI, OOIIIHE CO CBOWCTBAMU MUHEPATIBHBIX KUCIOT. J[0Ka3aTenbcTBO HENMpPeaeib-
HOT'O XapakTepa )KHUJIKOTO XKupa. B3anMoaelicTBHE TIIFOKO3BI U Caxapo3bl C THAPOKCHIIOM
meau(ll). KauectBennast peakius Ha KpaxMad.

DopMbI M METOABI KOHTPOJISI: aHAJIN3 U OIICHKA JJAO0OPATOPHOW PabOTEHI.

HpaKTI/I‘-ICCKI/IC 3aHATHUA

KoHTponbHbIe paboThI

CamocrosiTeibHas padoTa 00y4yaommxcst
1. YraeBoabl. YTIeBOIbl, UX KiaccH(UKaAIM: MOHOCaXapu bl (TII0K03a, PpykTo3a), Aucaxa-
puIBl (caxapo3a) U MoIMcaxapuibl (Kpaxmal U LeT003a).
['mrok03a — BEMIeCTBO € JIBOMCTBEHHOM (DYHKIIMEW — abJACTUIOCTHPT. XUMUYECKHUE CBOMCTBA
TJIFOKO3bI: OKUCIIEHHE B TIIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJIEHHE B COPOMT, CIUPTOBOE Opoxke-
Hue. [[puMeHeHne TIF0K036 HA OCHOBE CBOMCTB.
3Ha4yeHue YIrieBOoJI0B B )KHUBOU MPUPOE U KU3HU uenoBeka. [IoHsTHe 0 peakusax MoJIuKoH-
JCHCAIlNH U THIPOJIN3a Ha IPHUMEpEe B3aUMOTIPEBPANICHUN: TIIF0K03a —> monucaxapuy. (Pa-
0oTa ¢ y4eOHUKOM- COCTaBJICHHE KOHCIIEKTA)
2. IloaroroBka pedepaToB U MPE3CHTAIMNA HA TEMBI:

e Meranon: xemopuius 1 xemopoOusi.

EENEE N
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e DraHoJ: Benuuaiiiiee 6;1aro v CTpaurHoe 3710.

e AJKOTrojiu3M U ero npouiakTHKa.

e @dopmanbJeru]l Kak OCHOBA MOJIYYE€HHUS BEUIECTB U MaTEPHUAJIOB JIJIsl MOel mpodeccuo-
HaJIbHOU 1E€ATEIbHOCTH.

e MypaBbpuHas KUCJIOTA B IPUPOJIE, HAYKE U IIPOU3BOJICTBE.

e lcropus ykcyca.

e (Crnoxuble 3(UpHI U UX 3HAYCHHE B IPUPOJE, OBITY U IPOU3BOJICTBE

JKupbl Kak MpOAYKT MUTAHUS U XUMHUYECKOE ChIPHE.

3aMeHa )KMpPOB B TEXHUKE HEMHILEBBIM ChIPHEM.

Mpina: npoiuioe, HacTosiIee, Oyayiiee.

CpenctBa rUrueHbl Ha OCHOBE KHUCIOPOJICOIEPKALUX OPraHMUYECKUX COEIMHEHUI.

Cunrernueckue Morouue cpenctsa (CMC): 10cTOMHCTBA U HEJJOCTATKU.

VYTrieBoabl M UX poJib B JKUBOM IPUPOJIE.

CrpoeHue III0K03bl: UCTOPHS pa3BUTHUS IIPEICTABICHUMN U COBPEMEHHBIE BO33PEHUS.
e PaseurHe caxapHOU NPOMBINIIEHHOCTH B Poccum.

®opMBbI M METOABI KOHTPOJIS:

1. 3amuTa pedepaToB U 1eMOHCTpALMS PE3EHTALUH.

2. [TIpoBepka MUCHbMEHHBIX pa0d0T. AHAIIN3 HATUCAHMSI XUMUYECKIX PEAKITHMA, XapaKTepU3yIo-

IIMX XUMHUYECKNE CBOMCTBA KMCIOPACOAEPKAIINX OPIrAaHUUECKUX COEAUHEHUN.

3. AHayIn3 JIOTUKO-IUJIJAKTUYECKUX CTPYKTYP.

Tema 1.4
A3oTcoaepixauiue op-
raHU4YecKue CoequHe-

Hus. [Tosmmepsl

Conep:kaHue y4eOHOT0 MaTepuaJa:

Jlexkunn

1. Amunsl. Ilonarue 06 amuHax. Anudaruyeckue aMHUHBI, UX KJIacCU(PHUKALUsi U HO-
MEHKJIaTypa. AHWINH, KaK opraHuyeckoe ocHoBanue. [lonyyeHne aHuIMHA U3 HUTPOOEH30a.
IIpuMeHeHre aHUIMHA HA OCHOBE CBOMCTB. AMMHOKHCJIOTHI.

2. Beaku. IlepBuynas, BTOpUYHas, TpeTHUHAs CTPYKTYphl O€lIKoB. XMMHUYECKHE CBOII-
cTBa OEJIKOB: TOpeHHe, AeHATypalus, THIPOJIN3, [IBETHbIE peakiuu. buonornueckue GyHKIUU
6enkoB.Ilosmmmepsbl. benku u nonucaxapuapl Kak OUOIOIUMEDBI.

JlaGopaTopHbie pabOThI

1. PactBopenue OenkoB B Bojie. OOHapyx)eHHe OEIKOB B MOJIOKE U B MSICHOM OyNnbOHE. XUMU-
YEeCKHe CBOMCTBA IIIIOKO3bI, caxapo3bl, Kpaxmaia. M3ydeHne cBOICTB OEIKOB.

@opMbl M MeTOIbI KOHTPOJISI: aHAJIU3 U OIIEHKA JJa00paTOPHOM paboTHI.
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[TpakTHdeckue 3aHATHS

1. Pemenue 3KCIepUMEHTANIBHBIX 33/1a4 HA UICHTH(PHUKALNIO OPTaHUYECKUX coeTuHeHni. Pac-
IIO3HABAaHUE IJIACTMACC U BOJIOKOH.

@DopMBbI M METOABI KOHTPOJISI: aHAJIU3 U OLIEHKA NIPAKTUYECKONW pabOoThl.

KonTponbHbie paboThl

CamocTtosiTeibHast padoTa 00y4yarommxcst

1. AMHHOKHUCIIOTHI Kak am(oTepHble AU(YHKIIMOHAIBHBIE OPraHUYECKHE COCUHEHUA. XUMHU-
YEeCKHE CBOMCTBA AMUHOKHUCIIOT: B3aMMOJEHUCTBUE CO ILIE€JI0YaMH, KUCIOTAMU U JIPYT C APYroM
(peaxuust nmonukoHaeHcauuu). IlentuaHas cBa3b U nonunenTuasl. IlpuMeHeHne aMUHOKHUCIOT
Ha OCHOBE CBOMCTB. (PaboTa ¢ yueOHUKOM- COCTaBICHUE KOHCIIEKTA)

2. Ilnactmaccel. IlomyyeHue monuMepoB peaklMed MONMMEPU3ALUU U TOJIMKOH/AECHCAIUU.
TepMoruiacTu4HbIE U TEPMOpPEAKTUBHBIE I1acTMacchl. [IpeacraBureny miactmace.

BonokHa, ux knaccugukanus. [lomyuenne BonokoH. OTAenbHble NPEACTAaBUTEIN XUMUUYECKUX
BOJIOKOH. (CocTaBiieHHE JTOTMKO-TUAAKTHYECKUX CTPYKTYp 10 TEME)

®opMbI M METOAbI KOHTPOJISI: 1. AHANIU3 JIOTUKO-UIAKTUYECKUX CTPYKTYP.

2. yctHbIi onpoc. 3. IIpoBepka NTMCbMEHHOIO KOHCIIEKTA.

N B

PA3AEN 2. OBIIAA U HEOPTAHUYECKASA XUMMA

68

Tema 2.1
OcHOBHBIC MOHATHSA U
3aKOHBbI XMMUH

Conep:xaHue y4eOHOro MaTepuaJia:

Jlexmn

1. OcHoBHble nousiTUsl XuUMuHK. BemectBo. AToM. Monekyna. XUMAYECKUN dNIEMEHT. AJUTO-
tponusd. [IpocTeie u ciio)kHbIE BellecTBAa. KaueCTBEHHBIN U KOJIMYECTBEHHBI COCTAB BEIIECTB.
Xumuyeckue 3Hakd U hopmynbl. OTHOCUTENbHBIE aTOMHAs U MOJIeKyJsipHas macchl. Konuye-
CTBO BEIIIECTBA.

2. OcHoBHBIE 3aKOHBI XUMHHU. CTeXHOMETpHs. 3aKOH COXPAHEHHUS MACChI BEIIECTB. 3aKOH I10-
CTOSTHCTBA COCTaBa BEIIECTB MOJEKYJISIPHOU CTPYKTYpHI. 3aKOH ABOTAJIpO U CJIEICTBHS UX HE-
ro.

3. PacueTHbple 3a/aun Ha HAXOXKJECHUE OTHOCHTEIHHOW MOJICKYISPHON MAaccChl, OmpejeiieHue
MacCOBOM JOJHM XUMHYECKHX DJIEMEHTOB B CIIO’KHOM BEIIIECTBE.

JlaGopaTopHbie pabOTHI

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

KoHnTponbHbIe paboThl

CamocrosiTeibHast padoTa 00y4yaommxcst
1. CocraBnenne xumMuyeckux (Gpopmys no BageHTHOCTU. OnpeieneHne OTHOCUTENBHOM U MoJle-
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KYJISPHOH MAaccChl, KJlacca HEOPraHMYECKUX COCAMHEHHH, IPUMEpPHI, HazBauus. (PaboTa ¢ KHu-
rOii, KOHCIIEKTOM. )
@opMBbI B METOAbI KOHTPOJISI: IIPOBEPKA IIMCHMEHHBIX Pa0bOT, OLIEHKA M AHAJIM3 U KOHCIIEKTOB.

Tema 2.2.
Iepuoguyeckuii 3aK0H
u [lepnoanueckas cu-
cTeMa XUMHYECKHX
jemenToB /.. MeH-
JejieeBa U CTPOeHHe
aToma

Coaep:xanue yueOHOTo MaTepHaJia:

Jleknuun
1. Ilepuognuecknii 3axkon /L.U. MengeneeBa. Otkpeitue .M. Menneneessim Ilepuonnue-
ckoro 3akoHa. [lepuonnueckuii 3akoH B hopmynuposke .M. Menneneena.

[lepuonuueckast Tabnua XUMUYECKUX 3JIEMEHTOB — rpadudeckoe 0ToOpaxxeHue nepu-

onuyeckoro 3akoHa. CTpyKTypa MEpUOAMYECKON TaOnHIbl: Mepuoabl (Maible W OOJbIIue),
rpyninsl (TaaBHas U 10OOYHas).
Crtpoenue atoma u nepuoanyveckuii 3akon .M. MenaeneeBa. ATOM — CJI0XKHasi 4acTHUIIA.
SAnpo (IpOTOHBI U HEUTPOHBI) U 3JIEKTPOHHAsA oOosiouka. M3oTonbl. CTpoeHHE 3JIEKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB MaJIbIX MEepHOI0B. OCOOEHHOCTH CTPOCHHUS IIEKTPOHHBIX 000J10-
YEK aTOMOB JJICMEHTOB OOJIBIINX TEPUOIOB (IIEPEXOAHBIX IeMEHTOB). [loHATHEe 00 OpOUTa-
JsIX. S-, p- 1 0-OpOurtanu. DaeKTpoHHbIC KOHPUTYPAIIMH ATOMOB XUMUYCCKHUX JIEMEHTOB.

JlaGopaTopHbie pabOThI
1. MonenupoBanue nocrpoeHus [leproanueckoi TaOIUIbI XUHMUYECKUX 3JICMEHTOB.
DopMbI M METOABI KOHTPOJISI: aHAJIN3 U OIICHKA JJAO0OPATOPHOU PabOTEHI.

HpaKTI/I‘-ICCKI/IC 3aHATHUA

KonTtposbHble paboThl

CamocrosiTeibHast padoTa 00yuyaommxcst
1. CoBpemeHHast GOpMyYIMpPOBKa NMEPUOANYECKOrO 3aKOHA. 3HAUEHUE MEPHOAMYECKOTO 3aKOHA
Y IIEPUOJUYECKON CHCTEMBI XUMHUYECKuX anemMeHToB [[.M. MenneneeBa /st pa3BUTHS HAYKH U
NOHUMaHMs XMMHUYeCcKOi KapTUHbI Mupa. (PaboTa ¢ yueOHMKOM, COCTaBlIEHUE KOHCIIEKTA);
2. IloaroroBka pedepaToB U MYJIbTUMEIUHHBIX IPE3CHTAINI HA TEMBI:
e Kuznsb u gearenvHocts J[.M. Menaeneena.
o «llepuonuueckomy 3aKoHY Oyyliee He TPO3UT Pa3PyLICHUEM...).
e Cunre3 114-ro snemenTa - TpuyM} pOCCUHCKUX (PU3UKOB-SAEPIIUKOB. 30TOMBI BOMIO-
pona.
DopMbI U METOAbI KOHTPOJIA:
1. ®ponranbHelii onpoc no TeMaM: «llepuoanyueckuii 3aKOH U epUOINYECcKasl CUCTEMA
J.M.MenpneneeBa», «CtpoeHue atoMa u nepuoandeckuii 3akoH JI.M1. Menneneesay.
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2. IlpoBepka MUCEMEHHBIX JIOMAIIHUX 33/1aHU 110 TeMe «OCHOBHBIC ITOHSITHS U 3aKOHBI
XUMHN.
3. 3ammra peepaToB U AEMOHCTPALNS TPE3CHTAIUH.

Tema 2.3
CTtpoeHue BelecTBa

Conep:kanue y4eOHOT0 MaTepuaJia:

Jlexuun

1. Monnasa xummuveckasi cBs3b. KaTHoOHBI, UX 00pa3oBaHHE U3 aTOMOB B pe3yJbTaTe
npolecca OKUCICHUS. AHMOHBI, UX 00pa30BaHUE U3 aTOMOB B PE3yJbTaTE MPOLIECCa BOCCTA-
HOBJICHHUs. MIOHHAs CBsA3b, KaK CBSI3b MEKJY KaTHOHAMM Y aHMOHAMM 3a CUET IEKTPOCTATHY -
ckoro nputsbkeHus. Kinaccudukanus MOHOB: MO COCTaBy, 3HaKy 3apsijia, HAIMUYUIO THAPATHON
o0osouku. MoHHbIE KpucTauinyeckue pemerkd. CBONCTBAa BELIECTB C MOHHBIM TUIIOM KpH-
CTaJUIMYECKON PELIETKU.

2. KoBajieHTHasi XxuMu4eckasi CBfi3b. MexaHu3M 00pa30BaHUsI KOBAJICHTHOW CBA3U
(0OMEHHBIN M TOHOPHO-AaKLENTOPHBIH). DIEKTPOOTPULIATENbHOCTh. KOBaJIeHTHBIE MOJIApHAs U
HenoJisipHast cBsA3U. KpaTHOCTh KOBaJEHTHOH CBA3M. MOJNEKyIIIpHBIE U aTOMHBIE KPUCTAJUIMY E-
ckue pemeTku. CBOICTBa BELIECTB C MOJIEKYJISIPHBIMHU M aTOMHBIMU KPHCTaUIMYECKUMU pe-
LIETKaMH.

3. ArperaTHble COCTOSIHUSI BelleCTB M BOJAOPOIHAs CBA3b. TBepioe, )KUIKOE U Ta30-
o0Opa3Hoe cocTosiHUS BellecTB. Ilepexos BeliecTBa U3 OJHOTO arperaTHOro COCTOSIHUS B JpY-
roe. BogoponHas cBA3b.

Yucrelie BemecTBa U cMecH. [loHaTne 0 cMecu BemiecTB. |'OMOreHHBIE U TE€TEPOTEH-
Hble cMecH. CocTaB cMecel: 00beMHasi U MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MaccoBast A0JIs
IpUMecen.

JMucnepcublie cucreMsl. [lonstue o nucnepcHoil cucreme. /{ucnepcHas ¢asza u auc-
nepcuoHHas cpena. Kiaccudukanus qucnepcHsix cucteM. [ToHATHE 0 KOJUTOMIHBIX CUCTEMAX.

JlaGopatopHble paboThI

1. IIpuroroBieHue cycrieH3un KapOoHaTa KalbIws B Bojie. [loydenue sMyIbCHI MOTOPHOTO
Mmacina. O3HaKOMJIEHHE CO CBOMCTBaMU JTUCIIEPCHBIX CUCTEM.

DopMbI U METOIbI KOHTPOJISI: aHAJINU3 M OIIEHKA JIA00paTOPHOM pabOTHI.

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

KonTtposbHble paboThl

CamocrosiTeibHAas padoTa 00yuyaommxcst
1. Merajuimyeckasi CBsi3b. MeTaJsIMuecKasi KpUCTAJUIMYECKAs pelIeTka M MeTaJulndecKas XH-
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mMuyeckas cBs3b. @usndeckue cpoiicTBa MeTaiwioB. (CocTaBleHHE JIOTHKO-IUAAKTHUYECKHX
CTPYKTYp IO TEME)
2. OnpeneneHue CTEEHH OKHCIICHNS B CIIOKHBIX BeniecTBax. (PaboTa ¢ KHUIroii, KOHCIIEKTOM.)
[ToaroroBka pedeparoB u Mpe3eHTAIN HA TEMBI:

e [Ina3ma — ueTBepTOE COCTOSHHUE BEILECTBA.

e AmopdHBIE BemecTBa B IPUPOIE, TEXHUKE, OBITY.
®opMBbI U METOIbI KOHTPOJISL:

1. 3amwuTa pedepaToB U IEMOHCTpAIMS IPE3CHTALUI.

2. VnpmBuayaneHbIi onpoc 1o Teme «CTpoeHue BEIecTBay.

Tema 2.4
Bonxa. PacTBOphbl.
DJIeKTPOMTHYeCKAsI
JUCCOIMAIUS

Conep:xaHue y4eOHOro MaTepuaJa:

Jlexnun

1. Boaga. PactBopbl. PacTBopenne. Bona kak pactBoputeb. PacTBOpUMOCTh BEIIECTB.
HacplienHble, HEHACHIIEHHBIE, MEPECHIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTHU Ia-
30B, KHUJIKOCTEH M TBEPABIX BEIIESCTB OT PA3IMYHBIX (PaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA.

2. DJIEKTPOJIUTHYECKAS] TUCCONMANUSA. DICKTPOIHUTH U HEIJIEKTPOIUTHI. DIECKTPOIIH-
TUYECKAsl Jucconuanus. MexaHu3Mbl 31€KTPOJUTUYECKONW AMCCOUMALMM ISl BEIIECTB C pas-
JUYHBIMHA THIIAMH XMMHYECKOU CBSI3H. [ MapaTupoBaHHbIE U HETHApPATUpPOBaHHBIE MOHBI. CTe-
IIEHb YJIEKTPOJIMTUYECKON TUCCOLMALIUH.

JlaGopaTopHbie pabOThI

IIpakTHueckue 3aHATUS
1. IlpuroroBieHue pacTBopa 3a/laHHON KOHIIEHTPAILUH.
@opMbI M MeTObI KOHTPOJISI: aHAJIU3 U OIIEHKA TPAKTUYECKON pabOThI.

KoHTponbHbIe paboThI

CamocrosiTe/ibHas padoTa 00y4YaroUuxcst
1. CunbHble U cnadbie 2MeKTPOTUThl. OCHOBHBIE MONOXKEHHS TEOPUU ANEKTPOIUTUIECKON JHC-
coruaruu. KucimoTsl, OCHOBaHUS M COJIM KaK 3JIeKTpoauThl. (PaboTa ¢ yaeOHMKOM- cocTaBiie-
HUE KOHCIIEKTA)
2. IloaroroBka pedepaToB U Mpe3CHTAIMNA HA TEMBI:

e PacTBOpHI BOKpPYT Hac.

e Boga kak peareHT u Kak cpefia Juisi XMMHYECKOTo MpoIiecca.

e Tumsl pacTBOpOB.

w w
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e CoBpeMeHHBIC METOBI 00€33apaKUBAHUS BOJIBI.
e Bxiag oTe4eCTBEHHBIX YUCHBIX B PA3BUTHE TEOPUU DICKTPOTUTHUCCKOMN JTUCCOIIUAIINH.
e VYcrpaHeHUe KECTKOCTH BOJIBI HA IPOMBIIIUICHHBIX TIPEITPUATHSX.
@DopMBbI U METO/IbI KOHTPOJIA:
1. 3amwuTa pedepaToB U JEMOHCTpAIHS IPE3CHTAIUH.
2. WHnuBMayanbHBIN OMPOC IO TEME.
3. TIpoBepka MUCHMEHHBIX 3aJaHHA.

Tema 2.5
Kaaccndpuxanus neop-
TaHNYeCKHX COeTMHEeHUIH
H UX CBOMCTBa

Coaep:xanue yueOHOTo MaTepHaJia:

Jlexnun

1. KucoTsl u ux cBoiicTBa. KHCIOTHI Kak 3JIEKTPOJIUTHI, HX KiIacCH(UKAIUS 10 pas-
JUYHBIM IIpU3HAaKaM. XMUMHYECKUE CBOMCTBA KUCIIOT B CBETE TEOPHUH 3JIEKTPOJUTUYECKON HC-
couuanui. OcoOEHHOCTH B3aUMOJCHCTBUSI KOHIICHTPUPOBAHHON CEPHOM M a30THOW KHCIOT C
MeTaiamMu. OCHOBHBIE CITOCOOBI MOTYUEHUSI KUCIIOTHI.

OcHoBanus U uX cBoiicTBa. OCHOBAaHUS KaK JJIEKTPOJIUTHI, UX KiaccH(puKamus 1o
pa3IMYHBIM MPU3HAKaM. XUMUYECKUE CBOMCTBA OCHOBAaHUM B CBETE TEOPUU AJIEKTPOJUTUYE-
CKOM aucconuanuu. PaznoskeHne HepacTBOPUMBIX B BOJIE OCHOBaHUI. OCHOBHBIE CIIOCOOBI 1MO-
Jy4Y€HHUsI OCHOBAHUM.

2. Cosin m ux cBoiicrBa. Conmu kak meKkTponauTbl. Conm cperHue, KHCable 1 OCHOBHEIE.
XUMHUECKU CBOMCTBA COJIEH B CBETE TEOPUH AIEKTPOIUTHUECKOH aucconuanuu. CrnocoOsl mo-
JIy4EHHUs COJEM.

I'maposus coueil.

JlaGopaTopHbie pabOThI

1. VcnbiTanue pacTBOPOB KHUCIOT WHAMKAaTOpaMu. B3aumoneicTBHE METaIOB C KHUCIOTaMH.
B3aumoneiicTBue KHUCIOT € OKCHJIaMU MeTajlioB. B3aumopeicTBHe KUCIOT ¢ OCHOBAaHUSAMM.
B3anmoneicTBre KUCIOT C COJISIMU.

2. MctiplTanne pacTBOPOB IIeNIOYei MHANKaTopamMu. B3anMoaelicTBre menoueit ¢ comsimu. Pas-
JI0’KEHHE HEPACTBOPUMBIX OCHOBaHUH.

B3aumoneiictBue cosieil ¢ metamuiamu. BzanmopencTtsue coneit aApyr ¢ apyrom. ['maponus co-
Jed pa3IM4HOro THUIIA.

@DopMbI U METO/IbI KOHTPOJISI: aHAIU3 M OIIEHKA JJAOOPATOPHBIX PaboT.

HpaKTI/I‘-ICCKI/Ie 3aHATHA

KoHnTponbHbIe paboThl
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CamocrosiTesbHAsi padoTa 00y4ar0IMXcs
1. Oxcuapl 1 ux cBoiicTBa. ConeoOpasyronye U Hecoeoopasyromue okcuapl. OCHOBHBIE,
amM(OTepHBIEC U KUCIOTHBIE OKCUIbI. 3aBUCUMOCTh XapaKTepa OKCUAA OT CTENEHU OKUCIICHUS
oOpa3yroliero ero Metajuia. XuMuueckue cBoiicTsa okcuoB. Ilonyuenue okcunos. (Cocras-
JICHHE JIOTUKO-IUJAKTUYECKUX CTPYKTYp IO TEME)
2. Jlucconmanysi KUCIOT, OCHOBAHUM, COJIeH. Y paBHeHHE Tuapoiu3a. loHHbIe ypaBHEHHS pe-
akiuii. YpaBHueHus siekrposmsa. (Pabora ¢ KHUTOM, KOHCIIEKTOM.)
3. IloaroroBka pedeparoB u Mpe3eHTANI HA TEMBI:

e (CepHas KUCIIOTA — «XJIEO XUMHUECKOW MPOMBIIITICHHOCTH.
Hcnonb30BaHrne MUHEPATIBHBIX KUCIOT HA MPEANPHUATHSIX PA3IMUHOTO MPOQUIIS.
OKcubl ¥ COJIM KaK CTPOUTEIIbHBIE MaTEPHUAIIbI.
Hcropus rumnca.
[ToBapeHHas cOJIb KAK XUMUUYECKOE ChIPHE.

e  MHOronukuii KapOOHAT KaJIbIM: B IPUPOJIE, B IPOMBIILICHHOCTH, B OBITY.
@DopMBbI U METObI KOHTPOJIA:

1. 3amwuTa pedepaToB U JIEMOHCTPAIHS IPE3CHTAIUH.

2. WuauBuayalbHBII OMPOC IO TEME.

3.IIpoBepka NUCbMEHHBIX 3aJaHUM.

N B

Tema 2.6
XuMHYeCKHe peakuuu

Conep:xaHue y4eOHOro MaTepuaJia:

Jlexuun

1. Knaccupukanusi XuMuYecKMX peakumii. Peaknuu coeinHeHus, paszioKeHus, 3a-
MmereHus, oomena. Karanurtuueckue peakiuu. O6patumble 1 HeoOpaTuMmble peakiuu. I'omo-
TEHHBIE U F€TEPOreHHbIE peaklnu. DK30TepMUYECKHE U IHIOTEpMUYECKUE peakiuu. TernaoBoi
3P PEeKT XUMHUECKUX peakuuil. TepMoXuMu4ecKrue ypaBHEHHUsI.
OKuCIANTEJBbHO-BOCCTAHOBHUTEIbHBIEe peakuuu. CteneHs okucienus. OKUCIUTENb U BOCCTa-
HOBJIeHHE. BoccTaHOBUTENb M OKUCIIEHHE. MeToJ 3JIEKTPOHHOro OajlaHca Uil COCTaBJICHHUS
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

2. CxopocTh XMMHYeCKHX peakuuid. [IoHATHE O CKOPOCTH XMMHUYECKHX peakiuii. 3a-
BHUCHUMOCTb CKOPOCTH XUMHUYECKHUX PEaKIUi OT pa3IU4HbIX (PaKTOPOB: MIPUPOJIbI pearupyrOIINUX
BEUIECTB, UX KOHLIEHTPALIUH, TEMIIEPATYPHI, IOBEPXHOCTH CONPUKOCHOBEHUS M UCIOJIb30BAHUS
KaTaJIu3aTOPOB.

OOpaTuMoCcTh XMMHYeCKUX peakuuii. OOpaTiMble 1 HEOOpaTHMBbIE pEaKlUU. XHUMHUYECKOe
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pPaBHOBECUEC U CII0COOBI €T0 CMCUICHHUA.

JlaboparopHbie pabOTHI

1. Peakuus 3aMenieHus] MU JKEJIE30M B pacTBOpE MEAHOro Kynopoca. Peakuuu, uaymue ¢ 00-
pa3oBaHUEM 0CaJiKa, ra3a Wi BOJbl. 3aBUCUMOCTb CKOPOCTU B3aUMOJEHCTBUSI COJISIHON KUCIIO-
ThI C METAJJIAaMH OT UX MPUPOJIbl. 3aBUCUMOCTh CKOPOCTH B3aUMOJICHCTBUS IIUHKA C COJISTHON
KHCJIOTOH OT €€ KOHLIEHTPaLKU. 3aBUCUMOCTh CKOpOCTH B3aumozeicTeust okcuaa meau(ll) c
CEpHOM KUCJIOTOU OT TEMIIEPATYPHI.

DopMbI M1 METOIbI KOHTPOJISI: aHAJIU3 U OIIEHKA JJa0OpaTOPHBIX PadoT.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

KoHTponbHbIe paboThI

CamocrosiTe/ibHasA padoTa 00yYarIUuXCs
1. O6paTumMoCcTh XUMHYECKUX peakumii. OOpaTuMbie U HEOOpAaTUMBbIE PEaKIuU. XUMHUECKOE
paBHOBECHE U CIIOCOOBI ero cMmemeHus. (PaboTa ¢ yueOHMKOM- COCTaBIICHUE KOHCIICKTA)
2. CocTaBiieHUE OKUACIIUTEIILHO- BOCCTAHOBUTEIbHBIX peakiuu. (PaboTa ¢ KHUTOM, KOHCIIEK-
TOM.)
@DopMbI M METOAbI KOHTPOJISL:

1. TIpoBepka MHUCHMEHHBIX JOMAITHUX PabOT.

2. 3amuTa pedeparoB U IEMOHCTPAIUS TPE3CHTAIINN.

Tema 2.7
MeTaJjaiabl 1 HEMeETAJI-
JIbI

Conep:xaHue y4eOHOro MaTepuaJia:

Jlexunn
1. Meranabl. OcoOEHHOCTH CTPOEHUS aTOMOB U KpHCTauloB. Pu3nyeckue CBONCTBA MeTall-
noB. Knaccudukanus MeTanioB Mo pa3ivMyHbIM NpU3HaKaM. XMMHUYECKHE CBOMCTBA METAJJIOB.
DNEKTPOXUMHUYECKUN Psijl HAllpsDKEHUH MeTallioB. MeTamiorepmust.

O6ume crocoOb! noxydyeHus: MetamuioB. [lonstue o meramnypruu. [Iupomeramnyprus,
TUAPOMETAJUTYPrHs U dJeKTpoMeTamryprusi. CriaBbl 4YepHbIE U LIBETHBIE.
2. HemeTtaabl. OcoO€HHOCTH CTpOeHHs aTOMOB. HemeTanibsl — mpocThie BelecTBa. 3aBUCH-
MOCTb CBOMCTB TJIOT€HOB OT UX MOJ0XeHUs B [leprnoanyeckoit cucteme. OKHCIUTEIbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOWCTBA HEMETAIIIIOB B 3aBUCUMOCTH OT UX ITOJIOKEHHUS B PSAY DIIEKTPO-
OTPHLIATEIIBHOCTH.

JlaGopatopHble paboThI

1. 3akanka u otmyck cranm. O3HAaKOMJIEHHE CO CTPYKTypaMu ceporo u 6emoro uyryHa. Pacmo-
3HaBaHUE PyJI JKene3a.

@DopMbI U METO/IbI KOHTPOJISI: aHAJIU3 M OIIEHKA JIA00paTOPHOM pabOTHI.
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HpaKTI/I‘ICCKI/Ie 3aHATHUA

DNEeKTPOIUTHYECKOE TTOTydeHNe U pahUHUPOBAHHUE MEITH.
Kuznp u gesrenpHocTh . [[oBH.
Ponp MeTanioB B HICTOPUH YEJIOBEUYECKON IUBUIM3ALUH.
Hcropust 0Te4eCTBEHHON YEpHOM METaJLTypIrHH.
HcTopust 0Te4eCTBEHHOM 1IBETHOW METAJIIypTUu.
CoBpeMEHHOE METAJUTYPTHYECKOE TPOU3BOJICTBO.
CrnenuanbHOCTH, CBSI3aHHBIE ¢ 00Pa0OTKOI METaJIIOB.
Ponb MeTanioB u crijiaBoB B HAYYHO-TEXHUYECKOM IIPOrpeCCe.
Koppo3us MeTannos u criocoObl 3alIUThl OT KOPPO3HUHU.
e UHepTHBIC WK OJIArOPOTHBIC T'a3bl)
2. Iloarpymma rajJoreHoB, e XapakKTepUCTHKa, CBOWCTBA rajioreHoB. [loarpymnma kuciopoaa u
cephl, UX AIOTpoNHbIe BUou3MeHeHus. [loarpynmna yrinepona. AyncopOurnoHHas ciocoOHOCTh
akTuBupoBaHHOro yris. (IlonroroBka pegepaTuBHBIX COOOIIEHNUH)
®opMBbI M METOABI KOHTPOJIS:
1. ®poHTanbHBINA U UHAWBUIYAJIBHBIM OMPOCHI.
2. 3amuTa pedepaToB U IEMOHCTPAIUS PE3EHTALNH.

1. ITonyuenue, cobupaHue U pacro3HaBaHue ra3oB. Perienne sKkcrepruMeHTaIbHBIX 3a/1a4. 2
DopMbI M METOIBI KOHTPOJISI: aHAJIN3 U OIICHKA MPAKTHYECKON pabOTHI.
KoHTtposbHbIe paboThI -
CamocrosiTesbHasi padoTa 00y4ar0IMXcs 4
1. 3ammTa MeTauioB OoT Koppo3uu. O01acTu MPUMEHEHUSI METAJUIOB, CIIJIABOB. 2
(ITonroroBka pedepaTuBHBIX COOOIICHUI HA TEMBI:

e lcropus moxydeHus U IPOU3BOJICTBA ATFOMHHUS. 2

Jis XapakTepUCTUKH YPOBHS OCBOCHMS yUeOHOT0 MaTepualla UCIOJIb3YIOTCs Clelylonue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (Y3HaBaHHE paHee U3yYEeHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTHUBHBIHN (BBIMOIHEHUE JIEATEIBHOCTH 10 00pa3ily, HHCTPYKIUH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIMTOJTHEHHE JICATEIIEHOCTH, pEIIeHHE TPOOJIEMHBIX 3a71a4)
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3. YCJIOBU PEAJIM3AITMN YUYEFHOM JIUCLIMITJIMHEI

3.1. TpeGoBaHusI K MUHUMAJIBHOMY MaTEPHAITLHO-TEXHHUYECKOMY 00€CIICUCHHUIO
Peanuzanus nporpamMmbl y9eOHON TUCIUTIIMHBI MPEAIIONIaracT HATHIUE TEOPETH-
YECKOro y4eOHOTro KabnuHeTa

O6opynoBaHne TEOPETHUECKOTO YIeOHOTO KaOMHEeTA:

— pabodee MecTO MpernoJaBaTes;

— TI0CaJI0YHBbIE MecTa 00y4Jaronuxcs (1o KOJIMYECTBY 00yJarommXxcsl);

— T0CaJ0YHbIC MecTa oOydaronuxcs (B CIEIUATU3UPOBAHHON XMMHUYECKOW J1a0o-

paropun);
— Ppa3maTOYHBIA MaTEepHUa IO U3YIaeMbIM TEMaM.

TexHuueckue cpeacTBa 00yUCHUS:
- HOYTOYK;
- XUMHYECKasl J1abopaTopusi, OCHAIIICHHAs HEOOXOIUMBIMH JIJIST yIEOHOM AesTeIbHO-
CTH XMMHUYECKIMHU PEaKTUBAMHU U 000PYIOBaHHUEM.

3.2. UudopmanimonHoe obecrieueHre o0yueHus

OCHOBHBIE HCTOYHUKH:

1. Oprannueckass xumus: ydeOHUK i ydamuxcs 10-11 kmaccoB o61meodpas3oBa-
TeNBbHBIX y4eOHBIX 3aBeneHuit / LieTkoB JI.A. — U3nmatenbcTBO: ['yMaHUTApHBIN HM3/1a-
tenbekuil nueHtp BJIAJIOC, 2012.
2. OOmas u HeopraHudeckas XuMus: yaeOHoe mocodue/Jleancos B. B., Tananos B.
M., Henucora U.A., [lpoBoBo3oBa T.1. — U3narensctBo: enuke, 2013. — (DnexkTpon-
Hast Oubmmoreunas cucrema http://www.biblioclub.ru).
3. Xumust: YaebHo-MeToauueckoe mocobdue. — MznarensctBo: KemepoBckuii rocy-
napcTBeHHbIM  yHuBepcuter, 2015. — (OnexkrpoHHass OuOmMoTedHash cucTEMa
http://www.biblioclub.ru).

JIOTIOJIHUTENBHBIE UICTOUHHUKH

1. I'a6puensa O.C. bepéskun I1I1., Ymakoa A.A. KoHTpoIbHBIE M TIPOBEPOU-
Hble paboTbl. Xumus. K yueOnuky O. C. I'abpuensina «Xumus. 11». «Ipoda», Mocksa,
2015rox. — 253 c.

2. I'abpuensu O.C.. [Iporpamma kypca xumuu 1t § — 11 kaccoB o61ieo0paso-
BaTEJIbHBIX yupexkaeHuil. OCHOBHas IIKOJIa, CpeaHss ( [oaHas1) mKoia. ba3zoBsklil ypo-
BEHb, PO MIHHBINA ypoBeHb. «Jlpoda», Mocksa, 2008 rox. - 67c.

3. I'abpuensu O. C., KynmioBa A.B. TeTpanp 175 OIICHKH KauecTBa 3HAHUH 10
xumun. — M.: Ilpoda, 2015r. -110 c.

4. Tabpuensu O.C. Xumus 10 knacc. bazosiii ypoBenb. «JIpoday, 2009 rox. —
215c.

5. Xumus. 11 xi. KontponbHbie 1 mpoBepodHble padboThl kK yueoHuky O. C. I'a0-
puensiHa «Xumus. 11 knace. bazoseiit ypoenny / O. C. I'abpuensy, I1. H. bepe3skun, A.
A. YmakoBa u ap. — M.: Jlpoda, 2010r — 110c.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHMS YUEEHOM

JIACHUTUIMHBI

KoHTponb u onieHKa pe3ysnbTaToB OCBOCHMS yU€OHOW AUCUUIUIMHBI OCYIECTBIIS-
€TCsl IPEToAaBaTesieM B IPOLECCe MPOBEAEHUS YCTHOTO OIpOca, MUCbMEHHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBINOJIHEHNS 00Yy4alOIUMUCS KOHTPOJIBHON pabOTHI.

OrneHka KauecTBa OCBOEHUS y4eOHOM MPOrpaMMbl BKIIFOUAET TEKYIIMA KOHTPOJIb
YCIIEBAEMOCTU U IIPOMEKYTOYHYIO aTTECTALUIO I10 UTOraM OCBOCHUS TUCLUIUIMHBI.

Texyimuii KOHTPOJIb TPOBOAUTCA B (pOpME YCTHOTO OMpPOCA, BHITIOJHEHHUS KOH-

TPOJILHOUM pabOThI U TECTOBBIX 3aJaHUM.

[TpomexxyTouHas arrectanusi: B 1 cemecTpe 3a4eT U BO 2 CeMEeCTpe MO JAUCIU-

IUTMHE TIPOBOAUTCA B AU(depeHIIMPOBAHHBIN 3aYeT.

Pe3ynbrarel 00yueHus
(ocBOeHHBIE YMEHUSI, YCBOSHHBIC 3HAHUS)

@®opMBI U METO/IbI KOHTPOJISA U
OLICHKH Pe3yJIbTaToOB 00yUYCHHUS

Ymemo

-Ha3bIBaTh U3YUYCHHBIC BEIIECTBA M0 «TPUBHAIBLHONY UITH MEXKITYHAPOTHOM
HOMEHKJIaType;

-ONPE/ENATh: BaJJCHTHOCTD U CTETIEHb OKHCIICHHSI XUMHUIECKUX IIEMEHTOB,
THIT XUMUYIECKOH CBSI3U B COCAMHECHISIX, 3aps]] HOHA, XapaKTep CPEIbl B BOJI-
HBIX PACTBOpPax HEOPTAaHHMUECKHUX COCIUHEHUSAX, OKUCIUTEIh H BOCCTAHOBHU-
TeIb;

-XapaKTepPU30BaTh: AJIEMEHTHI MAJIBIX TIEPUOAOB MO HX MoyiokeHuio B [ICX3;
00II1e XUMHYECKUE CBOMCTBA METAJNIOB, HEMETAJIIOB, OCHOBHBIX KJIACCOB
OpPTaHUYECKUX U HEOPTAaHMUECKUX COeIMHEHU,

-00BSCHATH: 3aBUCUMOCTb CBOWMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; TIPH-
POy XMMHYECKOU CBsI3U (MOHHOM, KOBAJICHTHOMN, METAJITMYECKOM ), 3aBUCH-
MOCTh CKOPOCTH XHMHYECKOW PEAKIINH U TIOJOKESHHUS XUMUYECKOTO PaBHOBE-
CHSl OT pa3NIUYHBIX (aKTOPOB;

-BBIMIOJTHATH XUMHYECKHUI KCTIEPUMEHT I10 PACIIO3HABAHUIO BAKHEHUIIIUX Op-
TAaHUYECKUX M HEOPTaHUIECKUX BEIIECTB;

-IIPOBOJIUTH CAMOCTOSITENILHBIA TTOUCK XUMHIUYECKOH HH(OPMAITUH C UCTIOIB30-
BaHHEM Pa3INIHBIX UCTOYHUKOB;

- UCIIOJIB30BAaTh HpI/IO6peTéHHI:I€ 3HAaHWUA U YMCHUS B HpaKTH‘IeCKOﬁ ACATCIIb-
HOCTH U HOBCQI{HCBHOfI KHU3HU.

Bnamo

-Ha3bIBaTh, OINPEACIIATh, XapaKTEPH30BaTh BEIIECTBA, OOBICHITH SIBICHUSA U
CBOWCTBA, BBIMOJHATH XUMUYECKHIA SKCIIEPUMEHT.

- BaKHEHIINE XUMHUYECKHUE ITOHITUS

-OCHOBHBIE 3aKOHBI XUMUH.

-OCHOBHBIC TEOPUU XUMHHU.

-Ba)KHEUIIINE BEIIECTBA U MATEPHUAIIBL.

- epeHImpOBaHHABII HHIH-
BHJlyaJIbHBIN ITMCbMEHHBIN
o11poc,

-CaMOCTOSATENIbHAsI IPOBEPOYHAs
pabora,

-CaMOCTOSTENIbHAS TPOBEPOYHAS
pabora,

- TECTUPOBAHUE, JUKTAHT, ITHCH-
MEHHBIE TOMAIITHUE 3aJaHUsI 1
T.1.

-CaMOCTOSTENIbHAS IPOBEPOUHAS
pabora,

- epeHIpOBaHHBII HHITHU-
BHJlyaJIbHBIN TMCbMEHHBII
o11poc,

- epeHIpOBaHHBII HHITH-
BH/yaJbHBIN MMCbMEHHBIN
o11poc,

s Teky1ero TeMaTu4eckoro
KOHTPOJISl ¥ OLIEHKU 3HAHUM B
CUCTEME IIPEyCMOTPEHBI 3aue-
ThI, KOHTPOJILHBIE PAOOTHI.

-KOHTpOJIbHAs paboTa,

-3a4eT,
-3a4eT,
-3a4eT,
-KOHTpOJIbHAA padoTa.
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