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PaGouasi mporpamMma 3/JeKTHBHOIO Kypca s yaamuxes 11 xiaacea
«IToaroroska k EI'D mo xumumn»

IMosicauTeAbHAsA 3alIHCKA

Iporpamma «IloaroToBKa K EI'D mo XAMHAM» COCTABICHA B COOTBETCTBAY C 3aKOHOM
P® «O6 0Gpa3oBaHum», paspaboTaHa Ha OCHOBE demeparbHOr0 KOMIIOHEHTa IOCy 1apCTBeH-
HOTO CTaHmapTa o6mero o6pa3oBaHus M0 XUMHH, paboueii mpOrpaMMBI IO XAMUH 33 Kype
cpemHeii (tomHOH) 00IIe#l MKOIEL, Ha OCHOBC 6a3uCcHOTO YPOBHS 061meo6pa3oBaTeIbHOM
moxrorosku k ET'D o xumun . OHa paspaboTaHa [ yIamuxest 11 KaccoB ¥ paccUMTaHa
Ha 34 gaca(l "aca B HEJIEMO).

Pabouast porpaMma OTPaXKaeT COCPXKaHHe OCHOBHBIX yaeGHBIX TpeOOBaHHH K pe3yIbTa-
TaMm 06ydeHH s, KOTOPEIE MOTYT GBITH HOCTHTHYTBI, HCXO/I 73 yaeGHOTO BPEMEHH, BEIICIICH-
HOTO Ha €T0 M3yUeHHE B IPEMEPHOM TEMATHICCKOM IUIAHC.

Pa6ouast mporpaMMa CIIyXKUT JUIs COCTABIICHIS pab0odero TeMAaTHIECKOro MIaHa 1Mo MO/~
roroBke ygamuxcs K EI'D mo xaMui.

IMenu u 3a0auu Kypca:
- H3ydeHue OCHOBHBIX TEMATHIECKUX PAs/ICIIOB, HEOOXOMIMBIX IS yeremnHo# cady EmuHo-
ro [ocyapcTBEHHOr0 JK3aMeHa 10 XHMUH.
-3aKpEIUICHAE, CHCTeMaTH3aus 1 yTIyGreHHe 3HAHHUK yIauxcs 0 HEOPraHuIeCKO#i H Op-
AHITIECKOl XMMIH COOTBETCTBYIOIIX TPEOOBAHMSM S/IUHOTO TOCYapCTBEHHOTO 9K3aMCHA;
- OCBOCHHE 3HAHWH O XHMHIECKOH COCTABIISIOMEN ©CTECTBCHHO-HAYIHOH KapTHHBI MHADa,
BAYKHEHIIIX XVMIIECKHX TOHATHAX, 3aKOHAX A TCOPHX,
- OBJAJCHAC YMECHMSAMY IPHMEHATH IOTYICHHBIC SHAHMA ISl OOBSICHEHHsS Pa3sHOOOPasHBIX
XPMAUECKHX SBIICHHI ¥ CBOMCTB BEIIECTB;
- pa3sBHUTHE MO3HABATEIBHBIX HHTCPCCOB 1 MHTEIIEKTYaNTFHBIX CIIOCOOHOCTER B MPOIECCE Ca-
MOCTOSTETFHOTO IPHOOPETCHIS XUMHUICCKIX 3HAHUH ¢ MCIOIBE30BAHAEM PasIHIHBIX HCTOH-
HEKOB HH(OPMAIH, B TOM THCIIC KOMIIBIOTEPHBIX,
- BOCIHTAHWE YOSKTEHHOCTH B O3UTHBHOM PO XMMHUH B JWM3HA COBPEMEHHOTO 00INeCTBa,
HEOGXOMMMOCTA XMUMAUECKH TPaMOTHOTO OTHOMICHHS K CBOEMY 3IOPOBBIO 1 OKpyKaromei
cpexe;
- IPMMCHEHHE IOy ICHHbIX 3HAHWH ¥ YMEHHH i1 6e30[acHOr0 MCIIOIb30BAHMA BEIECTB U
MaTepHAIOB B OBITY, CETBCKOM XO3SHCTBE M HA IPOM3BOJCTRE, PEIICHIS MPAKTAECCKIX 3818t
B TIOBCETHEBHOM JKU3HH, MPETYIPEKICHAA SBIICHH}, HAHOCSIIUX BPET 3[0POBBIO IeI0BCKA 1
OKpy>Karomme# cpese.
- O3HAKOMJICHHE YIaIUXCsl C. THIIOBEIMA BapHaHTaMH EI'D 10 XMMHH.

Dopmbl Op2AHU3AUUU YyuebHoll OeAmebHOCHU:
AHIMBHAIyaTbHAs, TPYIIIOBasi, KOJUICKTHBHAS.

ITepeuens mpebosaruti K yposHIo 110020M06KU, NPOEEPAEMBIX HA eOUHOM 20¢cy0apcmeeH-
HOM IK3AMeHe NO XUMUU

TlepedeHb TpeOOBAHMHA K YPOBHIO MOATOTOBKH, TIpOBEPSEMBIX Ha €/IMHOM TOCYIapCTBCHHOM
5K3aMEHe [0 XMMHUH, COCTaBJICH Ha OCHOBE Tpeboannit denepanbEOro KOMIIOHCHTA rocy-
JApCTBEHHBIX CTAHaPTOB OCHOBHOTO 06mero 1 cpeHero (OJHOTO) o6mmero 00pa3oBaHUA
(6a30BBI 1 IPOQITBHEIHA ypoBHH) (IprKa3 MEHOOpa30BaHA Poccuu ot 05.03.2004 Ne
1089).
3namov/nonumams:
1.1 Basicneiiniue XumuiecKue ROHAMUA



[IOHHNMATb CMBICI BayKHEHINMX MOHATHH (BBIICIATH X XapaKTEePHbIC TpU3HAKM): BEMIECTBO,
XAMAUECKII IEMEHT, aTOM, MOJIEKYJIa, OTHOCHTEIBHBIC aTOMHBIC M MOJICKYILIPHBIC MACCEL,
FOH, H30TOIIBI, XAMAYECKas CBA3b, JNEKTPOOTPHIATCIBHOCTD, BAICHTHOCTS, CTEICHb OKHC-
JIEHWSI, MOJIb, MOJISIPHAsI Macca, MOJISPHBIH 00BeM, BelecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKY-
JIIPHOTO CTPOCHHS, PACTBOPHL, JMECKTPOIHATEI A HEICKTPOHTEL, 3IIEKTPOIUTHIECKAS TUACCO-
[MAIWs, THAPONM3, OKUCIIATETh K BOCCTAHOBUTE]b, OKACICHUC 1 BOCCTaHOBJIEHHUE, SIIEKTPO-
JTA3, CKOPOCTh XMMUYECKOH PEaKIiH, XUMAIECKOS PABHOBECHC, TennoBoi 3P GEeKT peaKuH,
YTIIEpOIHBIA CKENeT, (PyHKIMOHATBHAS TPYIIIa, H3OMCPHI 1 TOMOJIOTHS, CTPYKTypHas 1
IIPOCTPAHCTBEHHAS H30MEPHSL, OCHOBHBIC THIIBI peaxiuii B HSOPraHWIECKOH 1 OpraHUYECKOU
XAMUAW; BESIBIIATH B3aUMOCBSI3H IIOHSTHN; HCIONB30BATh Ba)KHEHINNE XUMUYIECKHE
IS OOBACHEHMS OT/ETHHBIX HAaKTOB M SBICHAML.

1.2 Ocroérble 3aKOHbL U MEOPUU XUMUU

IIpUMEHSTH OCHOBHBIE [IOTIOXCHAA XUMAICCKHX Teopuil (CTPOCHHS aTOMa, XAMHIECKOH CBSI-
3H, SIEKTPOIMTHICCKOH JUCCOIUAIAH, KACIIOT 1 OCHOBaHWM, CTPOCHUS OPraHAICCKAX
COeIMHEeHNH, XIMAIECKON KMHETHKM) [Vl aHANH3a CTPOCHUS 1 CBOMCTB BEIIECTB;

[OHAMATb TPAHHIEI IPIMEHAMOCTH H3yICHHBIX XHMIICCKHX TeopHii; IOHUMATh CMBICI 11e-
PHOIMYECKOr0 3aKOHA JI.W. Menzeneesa d UCIOIB30BATh €TO I KadeCTBEHHOTO aHaIA3a 1
060CHOBAHHMS OCHOBHBIX 3aKOHOMEPHOCTEM CTPOCHHS aTOMOB, CBOMCTB XMMHYECKHX JIEMCH-
TOB ¥ MX COCTMHCHUH.

1.3 Basicneiimue eeuieCmea U Mamepuasl

KrnaccnhunupoBaTh HEOPraHWYECKAE M OPraHuIeCKUE BEMECTBa 110 BCEM H3BECTHBIM KJIac-
cH(UKAMOHHBIM IPUA3HAKaM; IOHAMATB, HTO IPaKTHIeCKOe IPUMECHEHNE BEICCTB
06YCIIOBIEHO MX COCTABOM, CTPOCHHEM M CBOiCTBaMM; MIMETH MPEICTABICHAE O POJIA ¥ 3HA~
YeHHMHM JAHHOTO BEIIECTBA B IPAKTHKE; OOBSICHATH 06ImHe CIOCOOB! ¥ TIPHUHIAIEI IOTYIECHH
HamnOoJIee BAYKHBIX BEIIECTB.

Ymemo:

2.1 Ha3zvieamo

M3yUCHHBIE BEMECTBA TI0 TPHBHAIBHON HITH MEXIyHApOIHOH HOMEHKIIATYPE.

2.2 Onpedenamy/ Kiaccuguyuposeams:

BaJIGHTHOCTH, CTEIICHb OKHCIICHHS XUMIAIECKHX IIEMEHTOB, 3apsbl HOHOB; BHL XAMHUYIECKHAX
CcBS3eH B COCMHEHMSX U THII KPUCTAIAYECKO] PEIIETKH; IPOCTPAHCTBEHHOS CTPOCHHE MO-
JIEKYJT; XapaKTep CPe/Ibl BOMHBIX PACTBOPOB BEIICCTB; OKACIMTCIE H BOCCTaHOBHTED,
IIpEHAIIEKHOCTD BEMECTB K PasiiIHbM KJIaccaM HeOPraHeckuX 1 OpraHU9IecKMX COeHH-
HEHMIL; TOMOJIOTH X H30MEPHI; XMMUIECKHAE PEAKIHH B HEOPraHWIECKOM M OPTaHAIECKOH XH-
MuH ([0 BCEM H3BECTHBIM KJIACCU(HUKAIMOHHBM MpHU3HAKaM).

2.3 Xapaxmepu3sosambp:

§-, p- ¥ d-3JIEMEHTHI IO MX MOJIOKCHUIO B Ieprommaeckoii cucteme J[.W. Menneneesa; 00-
IIyie XMMAUECKHE CBOUCTBA IIPOCTHIX BEIIECTB — METAIIIOB X HEMETAILIOB, o0Imre XUMHIYe-
CK¥Ie CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHHIECKUX COE/IMHCHNH, CBOMCTBA OTAEIBHBIX
IIpe/ICTaBHUTENCH STHX KJIaCCOB; CTPOCHHAC M XMMITICCKHC CBOMCTBA H3y9YCHHBIX OPraHMICCKIX
COEIMHCHUH.

2.5 O6vacnamop:

3ABFICAMOCTD CBOMCTB XAMUUIECKHX SJIEMCHTOB M MX COCAMHEHMH OT IIOIOXCHISA JIICMCHTA B
eprommaeckoii cucteme J[.U. Menneneesa, IPHUPOIY XAMIIECKON CBA3H (noHHOH, KOBa-
JIEHTHOM, METAJUIIECKOM, BOJIOPO/IHOM); 3aBHCHMOCTD CBOMCTB HEOPraHMYECKAX U OpraHm-
qeCKUX BEIIECTB OT X COCTABa M CTPOCHHS; CYIHOCTh H3YICHHBIX BH/IOB XUMIICCKIX peax-
[ii: SIEKTPOIAUTIHIECCKOR MUCCOMHAIIH, HOHHOTO 06MeHa, OKHCIUTEIEHO - BOCCTAHOBH-
TENBHBIX (A COCTABITH UX YPABHEHHUS); BIMSIHAE DA IHbX ¢axTOpOB Ha CKOPOCTH XUMHUIC-
CKOH peaKuy U Ha CMEIECHAC XUMHUIECKOr0 PaBHOBECHS.

2.5 ITnanuposamv/npo6ooumay:



TToHMMATE CMBICIT BaXKHEHIIINX TOHSTHI (BBIEIATD HX XapaKTEPHBIC IpHU3HAKHK). BEMECTBO,
XIMAHCCKII JIEMEHT, aTOM, MOJIEKYJIa, OTHOCHTC/IBHbIC aTOMHBIE ¥ MOJEKYJISIPHBIC MACCHI,
HOH, H30TOIIb], XUMAIECKas CBA3b, 3EKTPOOTPHIATEIHHOCT, BAICHTHOCTD, CTEIeHb OKHC-
JICHHS, MOJIb, MOJISIpHAs Macca, MOJIIPHEIA 00BEM, BELIECTBA MOJICKYIIAPHOTO 7 HEMOJIEKY-
JISIPHOTO CTPOCHMS, PACTBOPEL, 9IIEKTPOJIUTEI ¥ HEINICKTPOJIHUTEL, 9IIEKTPOMATHIECKAsT ACCO-
IHAISL, THAPOIH3, OKACIHTENE K BOCCTAHOBUTCIID, OKHCIIEHNE ¥ BOCCTAHOBIICHHUE, JIICKTPO-
JIN3, CKOPOCTH XMMIIECKON PEeaKIy, XUMHIICCKOS paBHOBECHE, TEIIOBOX s dexT peaknuy,
yIIIepOAHBIN CKEIET, (QyHKIMOHATEHAS TPYTITIA, H30MCPHS 1 TOMOJIOTHS, CTPYKTypHas K
IPOCTPAHCTBEHHAS H30MEPHsl, OCHOBHBIC THIIEI PeaKIui B HEOPraHnIEeCKOd 1 OpraHU9eCKOH
XMW, BEIBIATE B3aUMOCBSI3H TIOHSATHI; HCIIONB30BaTh BaXHEUINAEC XUMHAICCKAC
JUTS 0GBSICHEHHS OTACTBHBIX (aKTOB 1 SIBIICHUI.

1.2 OcHogHble 3aKOHbL U MEOpUU XUMUU

TIpuMeHSTH OCHOBHBIC TIOJIOXKCHNAS XPMHAYECKUX Teopui (CTpOCHHUA aToMa, XAMHAYIECKOHR CBSI-
31, DIEKTPOTUTAICCKOH ACCOMUAIIAN, KACIOT ¥ OCHOBaHUi, CTPOCHHS OPraHHICCKAX
COEIMHCHHM, XAMUIECKOH KMHETHKH) [ULS aHajli3a CTPOCHU CBOMCTB BEIIECTB;

IOHAMATH TPAaHHIIE! IPIMEHAMOCTH H3yHCHHBIX XAMAIECKIX TEOPHii; TOHUMATh CMBICI Ile-
PHOIAIECKOTO 3aKOHA JI.W. MerpeneeBa i ACIOIB30BATE €TI0 IS KAUECTBEHHOT'O aHAIM3a U
000CcHOBaHHUS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHS aTOMOB, CBOMCTB XMUMHUYIECKHX JJIEMEH-
TOB H UX COEIUHEHUH.

1.3 Baoicheiiviue éeusecmea U Mamepuabl

KnaccrpunupoBaTh HEOPraHAICCKUE 1 OpraHUgYeCKHE BEIECTBA 10 BCEM HM3BECTHBIM KJIac-
cH(UKAMOHHBIM IIPH3HAKAM; IOHAMATE, YTO IIPAKTHIECKOE TIPIMEHEHHC BEIICCTB
0GYCIIOBIICHO HX COCTABOM, CTPOCHHEM H CBOMCTBAMM; HIMETH IIPESACTABICHAC O PO H 3Ha-
yeHWH MTAHHOTO BEINECTBA B IPAKTHKE; 06 BSICHSTE 00IIHE CIOCOOHI ¥ TPHHITHIIB! IOy ICHIA
HamboJsee BXKHBIX BEMICCTB.

Ymempn:

2.1 Ha3vieambo

M3y9dCHHBIC BEINECTBA 110 TPUBHAIBHON MITH MEXyHapOIHOH HOMEHKIAType.

2.2 Onpedenamy/ KNaccuguyuposamo:

BAIEHTHOCTD, CTEIICHb OKUCTCHAS XUMHIIECKIX SIICMEHTOB, 3apsIBl HOHOB; BUJ XMMIICCKIX
cBs3eil B COSIMHEHUAX 1 THII KPHCTAILTAIECKOA PEIICTKH; TPOCTPAHCTBEHHOE CTPOCHHUE MO-
JIeKyII; XapaKTep Cpe/ibl BOMHBIX PACTBOPOB BEIIECTB; OKACIIATENh X BOCCTAHOBUTCIIb;
IPHHAUICKHOCTD BEMECTB K PasIiIHbM xIaccaM HeOPTaHWHIeCKHX U OPraHMIecKHX COC/IH-
HEeHwUiA: TOMOJIOTH H M30MEpHBI; XUMUICCKAE PeAKIIMH B HEOPraHWIeCKOd 1 OpraHugeCcKod XHu-
MuH (TI0 BCeM H3BECTHBIM KTaccuPUKAMOHHBIM IPU3HAKAM).

2.3 Xapaxmepu3oeamo:

§-, p- ¥ (-3IIEMEHTBI 10 MX TIOJIOKCHHIO B [NeproMIECKO CHCTEME JI.W1. Menzeneesa; 00-
II7e XAMAYECKHE CBOACTBA MPOCTHIX BEIIECTB — METAIIOB ¥ HEMETAILIOB; O0MHAC XUMUIC-
CKIe CBOMCTBA OCHOBHBIX KIIACCOB HEOPTaHAICCKIX coeIMHEHHUH, CBOMCTBA OTACIBHBIX
TIpe/icTaBHTENeH ITHX KIaCCOB; CTPOCHHC XIMWTIECKIE CBOHCTBA H3YJEHHBIX OPraHiicCKuX
COCIUHCHUMN.

2.5 Ob6vacnamoe:

34BUCHMOCTH CBOMCTB XMMHIECKUX DIIEMCHTOB 1 HX COEIMHEHHM OT MOJIOXKCHHS JJICMCHTA B
ITepromiIecKoi CHCTEME /. MenneneeBa; IPAEPOAY XIMAYECKOH CBsA3¥ (HOHHOM, KOBA-
JIEHTHOH, METATAIECKOH, BOJIOPOIHO}); 3aBHCHMOCTE CBOMCTB HEOPTaHWYCCKUX U OpraHu-
JecKWX BEIIECTB OT MX COCTaBa M CTPOCHUS; CYIMHOCTD M3y9IEHHBIX BATOB XUMIIECKHX peaK-
I(7if; 3EKTPOTMTHISCKOR IACCOIUAIIH, HOHHOTO 0OMeHa, OKHCITATENIBHO - BOCCTAHOBH-
TeJIbHBIX (A COCTABIIATh MX ypaBHEHHS);BIMSHAC PasIHTHBIX (haxTOpOB HA CKOPOCTH XMMHHE-
CKOJ peaKiiiyl U Ha CMCIICHAE XAMIICCKOT0 paBHOBECHSL.

2.5 ITnanuposamsv/npoeoounts:;



SKCIIEPHUMEHT IO TIOJTYICHHIO ¥ PaCIlO3HABAHHIO Ba)KHEHIMAX HEOPraHWYECKUX M OpraHic-
CKIX COC/TAHEHHH, C YIETOM IIPHOOPETECHHBIX 3HaHWI 0 IpaBmiIax 6e30MacHoH paboTEI C Be-
IeCTBAMH B 1a6OPaTOPHH U B OBITY; BEIMHCICHI IO xpMAuecKuM HopMylIaM ¥ yPaBHCHHIM.

Copep:xanue Kypca.
(34 gaca, 1 yac B HEJIEIO)

Tema 1. Beeoenue. Teopemuueckue 0CHO6bL XUMUL .

CTpoeHHe 3MEKTPOHHBIX 000I0YEK aTOMOB 5T€MEHTOB IIEPBBIX FETHIPEX IEPHONIOB: §-, P- 1
d-3IeMeHTHL. DIeKTpOHHAs KOHQUrypaiys aToMa. OcHOBHOE ¥ BO30YXIECHHOE COCTOSHUC
aTOMOB.

3aKOHOMEpPHOCTH H3MEHEHNs CBOCTB SJIEMCHTOB 1 X COCMHEHHIA TI0 IIEPHO/IaM ¥ TPyII-

am.
O6mas XapaKTepHUCTIKa METaIIOB TA-TITA rpyIi B CBS3H C UX IOJIOKCHACM B ITepuomu-
YeCcKOM CHCTEME XAMUYICCKUX IIICMCHTOB JI.V1. Menpeneesa u 0COOEHHOCTSIMA CTPOCHHA BX
aTOMOB. XapaKTepHACTHKA TICPEXOHBIX SICMEHTOB (Mezu, TUEHKA, XpOMA, xKeJesa) Mo ux Io-
JTOXEHHIO B IEPHO/IAYECKON CHCTEME XUMUICCKIX siemenToB JI.Y. Menzeneesa A 0CO0CH-
HOCTSIM CTPOCHHUS MX aTOMOB.

O6mas XapaKTepUCTIKa HEMCTAILIOB IVA-VIIA rpynm B CBA3H € HX MOJIOXCHACM B Ile-
PHOIMUECKOH CHCTEME XUMHUICCKIX snemenToB J[.V1. Menzeneesa 1 0Cc0oOEHHOCTSIMH CTPOE-
HHS WX aTOMOB.

KoBajieHTHAs XAMHUECKast CBA3b, €C Pa3HOBHIHOCTH 1 MeXaHH3MBI 00pasoBaHus. Xapak-
TePHUCTHKY KOBAIEHTHOH CBA3H (TOJIPHOCTD ¥ SHEPTH cBsi3w). MloHHas cBA3b. MeTaunitc-
cKas CBs3b. BomopoaHas CBA3b.

DEXTPOOTpPALATENBHOCTD. CTETICHD OKHCIICHI 1 BaJIEHTHOCTh XHUMHYECKAX JJIEMCHTOB.

BemecTBa MOJIEKYSIPHOTO ¥ HEMOIIEKYJIPHOTO crpoeHms. THIl KPHCTaIIHIECKOH pe-
[eTKY. 3aBACHMOCT CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHMA.

Knaccnbukanus XUMHICCKAX peaknui B HEOPraHAIeCKOM 1 OpraHmIeCKON XUMHH.
TemnoBo 5GHEKT XAMIIECKOH PEAKIIHH. TepMOXUMIIECKAE YPABHCHHUA.
CKOpOCTh PEaKIiH, €€ 3aBHCUMOCTD OT pa3sIH4IHBIX (HaKTOpOB. OGpaTrMbIe H HeOOpaTUMEIE
XEMAYECKHE PEAKIAY. XAMUIECCKOE PABHOBECHC. CMeIenre XMMAIECKOr0 PaBHOBECH IO/
JeficTBHEM pasiMIHbIX (HaKTopOB. DIeKTPOIATHIECKAsT TACCOHATIHAL 9JIEKTPOIMTOB B BOA-
HBIX pactBopax. CHIBHEIC 1 c1abpie IEKTPOIHTHL. Peaknuy HOHHOTO ob6mena. I'uaposms co-
neit. Cpezia BOAHBIX PacTBOPOB: KHCIAs, HeTpanbHas, MeToTHas. PeaKnun OKiCIATEIBHO-
BOCCTaHOBHTEIbHBIE. KOoppo3us METAJLIOB 1 CII0COOBI 3aIMATEL OT Hee. DJNEKTPOIA3 pacilia-
BOB M PacTBOPOB (CONEH, Imesiodei, KICIIOT).

Tema 2. HeopzanuuecKaa Xumus.

Krnaccubukamys HeOpraHHIECKAX BEIECTB. HoMeHKIIaTypa HeOpraHHIeCKUX BEMICCTB
(TpuBHANbHAS X MeXIyHapoaHad). XapaKTePHBIC XIMUAYECKIE CBOMCTBA IMPOCTHIX BEICCTB —
METALIOB: METOYHBIX, TIET0IHO3EMETbHBIX, AIFOMUHHS, MEPEXOHBIX METAILIOB (menu, IUH-
Ka, XpoMma, Kenesa).

XapakTepHBIC XUMAICCKHAC CBOMCTBA MPOCTHIX BEMECTB — HEMCTAILIOB. BO/IOPOJIa, TajIo-
reHOB, KHCIOPO/a, CepEl, a30Ta, docdopa, yraeposa, KpeMHHA.

XapakTepHbIE XUMAICCKAC CBOMCTBA OKCH/IOB: OCHOBHBIX, aM(OTEepHBIX, KACTIOTHBIX.

XapakTepHBIC XAMAICCKHIC CBOMCTBA OCHOBAHMI U aM(POTCPHBIX THIPOKCHIOB

XapakTepHBIC XHMUICCKHAC CBOMCTBA KHCIIOT.



XapakTepHBIE XUMAIECKAC CBOICTBA COJNIEH: CPEHAX, KMCIIBIX, OCHOBHBIX; KOMIIICKCHBIX
(Ha TIpUMepe COSTUHCHNH] aIFOMIHNS 1 IMHKA)
B3auMOCBS3b Pa3IAUHBIX KIIaCCOB HEOPraHMHeCKuX BEIMECTB.

Tema 3. Op2anu4eckans Xumus .

Teopusi CTPOCHHASL OPTaHAICCKIX COeMHEHMH: TOMOJIOTHS ¥ M30MCPH (cTpyKTypHas #
IIPOCTpaHCTBeHHasT). B3anMHOE BIIIHHAC ATOMOB B MOJIEKyJax. THIIBI CBs3eH B MOIIEKyJax
OpraHM9IECKUX BEIECTB. ['mOpum3alist aTOMHBIX opOuTaNeH yriaepona. Pamuxan. @yHK-
IHOHAIbHAS rpymIa.

KnaccuduKamus OpraHmIeCKyX BEmMeCTs. HoMeHKIaTypa OpraHA9eCKuX BeImeCTB (TpuBH-
AbHAS ¥ MEXTyHAPOIHAL).

XapaxTepHbIC XUMHUICCKUC CBOMCTBA yTIIEBOJIOPO/IOB: AJIKAHOB, AKIIOAIKaHOB, AJIKCHOB,
JIMEHOB, AKHHOB, apOMaTHICCKHX yraeBofoponoB (beH3ona i TOJIYOJIa).

XapakTepHbIC XUMHUICCKAC CBOMCTBA IIPECIBHBIX OTHOATOMHBIX 1 MHOTOATOMHBIX CIIHP-
TOB, ()eHOIA.

XapaxTepHble XUMUICCKUC CBOMCTBA albACTANOB, IPEACTbHBIX KapOOHOBBIX KUCIIOT,
CIIOHBIX 2(QHPOB.

XapakTepHbIC XUMHUICCKUC CBOIiCTBA a30TCOCPIKAIIAX OPraHIICCKAX COCIMHCHUN: aMy-
HOB ¥ @MAHOKHCIIOT.

BHOIOrHYeCKH BaXXHBIC BEMIECTBA: KHPBI, ek, YIIIEBOIBI (MOHOCAXapU/IBI, Jcaxapuibl,
TOJIMCAXaPH/IBL).

BsauMmocBg3b OpraHMIeCKUX COEIMHCHHUH.

Tema 4. Memoobl nO3HAHUA 6 XUMUL. Xumua u HcUu3Hb.

IIpasuia paboTHI B na6opartoprn. JlabopaTopHas ocyna 1 o6opyznosanue. [IpaBuina
6€30IIACHOCTH TIPH PabOTe C €IKAMHM, TOPIOTHMHA 1 TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMHU
6urroBoit xumun. Haydrble METOIBI HCCIICOBAHMA XMAYECKHX BEIIECTB A PEBPAIICHAN.
MeTo/I5I pa3/IelicHus CMecel ¥ OTUCTKH BEINECTB.

Omnpe/ieeHne XapaKrepa Cpeip! BOHBIX pacTBOPOB BEIIECTB. VIHAAKATOPHI.

KauecTBEeHHBIE PEAKIUH HA HEOPraHMICCKUC BemecTBa U HOHBL. Ka9eCTBeHHBIC PeakIii
OpraHMYCeCKUX COE/TMHCHHUH.

OCHOBHBIE CIOCOOH! IOy IcHHS (B 1aGopaTopHH) KOHKPETHBIX BEMICCTE, OTHOCSTIIUXCS K
M3yUeHHBIM KJIaccaM HEOPTaHMIeCKIX COETAHCHUM.

OCHOBHBIE CII0COOBI TIOTYUEeHHAS YIIIEBOOPO/IOB (B 1aGOpPaTOPHH).

OCHOBHBIE CIIOCOGH! IOy IeHHS KHCIOPONCONePXKAIIIX coeHeHHi (B Ta00OPaTOPHH).

TToHSTHE O METAIUTYPrHH: 00IIHIe CII0COOBI IIOTyIECHUS METAJLIOB.

O61ye HayYHbIC TPAHIAIE] XUMIIECKOTO IPOM3BOJCTBA (Ha IIPEMEPES IPOMBIILICHHOTO
TIOJTyHeHNs aMMHUAKa,CePHOU KUCIOTRL, MeTaHoia). XUMHAYECKOe 3arpA3HCHAC OKpyXKaromen
CpeJIBI ¥ €T0 TOCIIEICTBAL.

TIpupo/THEle HCTOTHHKH YTICBOMOPOTIOB, #X TepepaboTKa.

BEICOKOMOJIEKYIIIPHBIC COCAMHCHHA. Peakiuy IOTAMEPH3AIAH U ITONMMKOHICHCATHH. Tlo-
smepEL. T11acTMacesl, BOJIOKHA, KaydyKi

BrIurciIeHre Macchl pacTBOPEHHOT0 BEMIECTEA, coJlepIKamlIerocs B OIIpeeNIeHHON Macce
pacTBOpa ¢ U3BECTHOH MACCOBOM JONeil; BRMUCIICHAE MaCCOBOH JOTH BeIecTBa B pacTBOPE.
PacdeTsI 00BEMHBIX OTHOIICHHH Ta30B TIPH XHMIICCKIX peaKITHsX.

PacueTs Macchl BEIecTBa Mk 00beMa Ta30B 110 M3BECTHOMY KOJIMIECTBY BEIECTBa, Macce
I 06BEMY OTHOTO B3 YIaCTBYIOMMX B PEAKIMH BEINECTB.

PacueTsl TemioBoro 3gdeKxTa peaKuy. Pacuersr Mmacchl (00BbeMa, KOIMICSCTBA BEINECTBA)
TIPOJTYKTOB PEAKIUH, €CIIA OJIHO U3 BeIecTB [[aHo B U30BITKE (IMeeT IPEMECH)

Pacuersl Macchl (00beMa, KOIMICCTBA BeIEcTBa) MPO/IyKTa PEaKIiH, ECIH OJIHO 13 BE-
MeCTB AAHO B BHJIE pacTBOpa C ompeeneH ol MaccoBol fHomeH PacTBOPEHHOTO BEMECTBA
HaxosxIeHIe MONEKy IpHOH GOpMyIIBI BEIECTBa



PacueTE MacCOBOM MK 06BEMHOM JIOJH BBIXO/a IPOIYKTa PeaKIih OT TEOPETHIECKA

BO3MOXHOTO.

PacueTh MACCOBOM IOJH (MaCChI) XHMHAYECKOT0 COSTMHCHUS B CMECH.

TemaTn4ueckoe NJIAaHAPOBaHHUE.

HauMmeHOBaHHE pasiciioB X TEM KonwdaecTBO 9acoB
Tema 1. Beenerue. TeopeTHuecKre OCHOBBI XUMHUH. 9
Tema 2. Heopraaudaeckast XUMH. 11
Tema 3. OprasudecKas XUMHSL. 12
Tema 4. MeTo/IbI TO3HAHAS B XAMIH. XVMUS U XKU3Hb. 2
HWroro: 34




KaJIEH)IapHO - TeMaThu4eckoe NJIaHUPOBAaHMUE

Codepxgnue (pasdeasl, memot)

Koaruuecmso

4acoe

Damwi nposedenus

JTo naawny

9o paxmy

Bgrenenue. TeopeTnyecKue 0CHO-
Bbl XUMHH.

9

Crpoenue aToma. [leproaaeckas CACTC-
Ma xuMmaeckrx snemerTos JILW. Menpe-
JieeBa.

Bripl XMMAYECKOR CBs3H. THII KpACTal-
JIUIECKOH PEIICTKH.

O6mast XapakTepHCTHKa METAJUIOB TA-
IITA rpym. O6mast XapaKTeprCTHKA HE-
merasios IVA—VIIA rpymni.

KraccrbuKamys XEIMAUECKAX PEaKIui B
HEOPraHMIECKOH # OPTaHAIEeCKON XIMUH.
TemtoBoit 3QHeKT XMMATECKON PEAKITHH.
Pacuets TemoBoro dhdexra peaKum.

CKOpPOCTb PEaKI|H, €€ 3aBUCAMOCTE OT
pasUHEX (aKTOpoB. XUMIIECKOS PaB-
moBecre. CMeImenre XAMIUIECKOro paBHoO-
BecHs IO/l IEHCTBAEM PasIMIHBX (GaKTo-
POB.

DTeKTPOUTAYCCKAS TACCOIMAITH. Peax-
I[MH WOHHOTO OOMEHA.

TEposu3 colel. DIEKTPOIH3 paciliaBoB
F PacTBOPOB (COJICH, [meJI0uei, KACIOT).

8-9

Peakiuy OKHCIATEIBHO-
poccragoBuTeNbHEIC. KOppo3us METALIOB
¥ CIIOCOORI 3aIUTHI OT HEE.

Tema 2. Heopranuieckas XuMHs.

11

10

Knaccudukarus HeOPraHWIECKAX BE-
mecTB. HoMeHKIaTypa HeOpraHuaeCKIX
BelnecTB (TpUBHANbHAS ¥ MEKTyHapOA-
Has).

11

XapakTepHbIe XUMHIECKAC cBOMCTBA MIPO-
CTBIX BEIECTB — METAJIIOB: MEIOIHBIX,
IeI09HO3EMENBHBIX, AJTFOMAHUT, IIEPe-
XOJHBIX METAUIOB (MEIH, IMHKA, XpOMa,
Kelesa).

12

XapakTepHbIe XUMHIECKUC CBO¥CTBA IPO-
CTBIX BEMECTB — HEMETAJIIOB: BOAOPOI3,
raJlOTeHOB, KMCIOPOAa, CEPEI, a30T4, doc-
dopa, yriaepona, KpEMHHAA.

13

XapaKTCPHBIC XHMHICCKHC c¢BoiicTBa OK-
CHIIOB X OCHOBAHMH.

14

XapakTepHbIC XUMHICCKHIC CBOMCTBA KH-




\ﬁ \ CIIOT ¥ COTEH.

15-
16

BoamcieHre Macchl paCTBOPEHHOTO BE-
IIecTBa, COACPIKAIIETOCH B OIpeeTIeHHON
Macce pacTBopa € A3BECTHOM MaccoBOi
JoJeit; BEIIMCIICHAE MAaCCOBOH JOMH BE-
IIEeCTBa B pacTBOPE.

17-
18

PacgeTs Macchl (00BEMa, KOIAICCTBA BE-
IMeCTBA) MPOJYKTa PEAKIIHH, €CIIH O/(HO U3
BEIIECTB IaHO B BHJIE pacTBOpa C OMperc-
JIEHHOH MAcCOBOM 0JIeH paCTBOPCHHOTO
BemecTBa. PacueTsl 00bEMHBIX OTHOIIE-
HWii Ta30B IPXA XUMAYCCKUX PCAKIMAX.

19-
20

B3aMOCBs3b pPa3InIHbIX KJ1accoB HEoOpra-
HUYCCKUX BCIICCTB.

Tema 4. OpzanuyecKan Xumua.

12

21

Teopus CTPOSHHUS OPraHUIECKUX COCTIH-
Henwmit. Knaccudukanus OpraHAIeCKUX

pemectB. HoMeHKIIaTypa OpraHuIeCKuX
BeIecTB (TpUBHAIbHAS ¥ MEXKTyHapOA-

Has).

22

XapaKTepHBIC XMMIIECKHe CBOHCTBA all-
KAHOB, AIKCHOB, AJIKWHOB.

23

XapaKTepHLIC XUMHUYICCKHUC CBOMCTBA ITHK-
JIOAJIKAHOB, AJIKAIUCHOB.

24

XapaKTepHBIe XMMIIECKHE CBOHCTRA OeH-
30714 B €70 TOMOJIOTOB.

25

XapakTepHbIE XUMAICCKHC CBOMCTBA IIpe-
JIeTBHBIX OJTHOATOMHBIX ¥ MHOTOATOMHBIX
CIMpPTOB, (eHONA.

26

XapakTepHbIE XUMAIECKAC CcBOCTBA
AIIBICTAIIOB, TPE/ICIBHBIX KapOOHOBBIX
KWCJIOT, CIOXHBIX 3QHPOB.

27

XapaKTCpHBIC XHMHICCKIES ceoiicTBa
a30TCOEPKAIMX OPraHAICCKUX coeIruHe-
HA: aMAHOB ¥ aMAHOKUCIIOT.

28

BHOJIOrMUecKH BaXKHBIE BEIIECTBA: KUPBI,
OeIIKH, YTIIEBOIBL.

30

B3aEMOCBA3b OPraHMHEECKAX COS/MHEHHH.

31-
32

Haxox/IeHre MOJIEKYJSIPHOH HOpMYJIBI
BEIECTBA.

Tema 4. MemoOvl nO3HAHUA 6 XUMUU.
Xumus u HcUu3Hb.

33

KadecTBECHHBIC pCaKInK Ha HEOpTraHuIC-
CKHe BeIecTBa U HOHBI. KadgecTBeHHBIC
peaknn OpI‘aHI/I‘-ICCKI/IX COCZ[I/IHCHI/Iﬁ.

34

O6mve HayYHble IPUHITAIE! XAMAICCKOTO
IIPOM3BOACTBA (Ha IpHMepe IPOMBIIIICH
HOTO TONy49CHAA aMMHAaKa,CepHOM KUCIIO-
THI, METAHOTIA).

Htoro:

34




