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ITOACHUTEJIBHAA 3AIINCKA

[Tporpamma paspaboTtana asis yyammxcs 8 Kj1accoB M cocTaBiieHa Ha 0aze DepepanbHOro KOMIIOHEHTa
rOCy/IapCTBEHHOT'O CTaHAapTa OCHOBHOTO 00IIeTo 00pa3oBanus (pruka3 MuHHCTEPCTBA 00pa3oBaHus
P® ot 05.03.2004 Ne 1089). Paccunrana Ha 34 yaca.

Pabouas nporpamma oTpaxkaeT cofiepxaHre OCHOBHBIX YU€OHBIX TpeOOBaHUI K pe3ysibTaTaM
00y4eHHs, KOTOPbIE MOTYT OBITh JOCTUTHYTHI, UCXO/ U3 y4eOHOTO BPEMEHH, BBIICJICHHOTO Ha €To
M3y4YEHUE B IPUMEPHOM TEMATHYECKOM ILJIAHE.

Ilenu u 3a0auu Kypca:
-3aKpeIUIeHre, CHCTEMAaTU3allus U YrIIyOJieHUe 3HAHUH YJaluXxcsl 10 HEOPraHU4IeCKOW 1 00IIe XUMUH,

- OCBOCHHE 3HAHUI O XHUMHYECKOU COCT&BJ’IHIOH.IC?I eCTGCTBeHHO'HaquOfI KapTUHbI MHpPA, BaKHEHUIITHX
XUMHUYCCKUX IMMOHATHUAX, 3aKOHAX U TCOPHUAX,

- OBJIQJICHUE YMEHUSMHU MIPUMEHSITH MTOJIYYCHHBIC 3HAHUS JUTsI OOBSICHEHHUST Pa3HOOOPA3HBIX XUMHYECKHUX
SIBIICHHI M CBOMCTB BEILIECTB;

- pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYaTbHBIX CIIOCOOHOCTEH B Iporecce
CaMOCTOSITEJILHOI'O IPUOOPETEHHS] XUMUUYECKUX 3HAHUH C MCII0JIb30BaHUEM PA3IMUHBIX HCTOUHHKOB
nHpOpMAILINH, B TOM YHCJIe KOMIBIOTEPHBIX;

- BOCIIUTaHUe YOKICHHOCTH B MO3UTUBHOMN POJIM XUMHHU B )KU3HU COBPEMEHHOTO 00IIIEeCTBa,
HEO0OXOIMMOCTH XMMHUYECKH IPAMOTHOT'O OTHOIIICHUS K CBOEMY 3JIOPOBBIO M OKPYKAIOIICH Ccpelie;

- IPUMEHEHHE MOJYYCHHBIX 3HAaHUKA U YMEHUH /7151 0€30T1aCHOTO MCIIOIh30BAHUS BEIIECTB U
MaTepHalioB B OBITY, CEJILCKOM XO3SHCTBE U Ha MPOU3BOCTBE, PEIICHUS PAKTHUECKUX 3ajiau B
ITIOBCEITHEBHOM KU3HM, NIPEAYNPEKACHUS ABICHNN, HAHOCALIUX BPEJl 310POBbIO YEJIOBEKA U
OKpY>KaIoIlEe cpene.

Dopmbl opeanuzayuu yueoHou desmenbHOCmU: VHIUBUIYalIbHAS, TPYIIIIOBas, KOJJICKTUBHASI.
Osrcudaemolie pezyibmamol:
3namv/nonumame:

XUMUYECKYI) CUMEOIUKY: 3HAKH XUMUYECKHUX AJIEMEHTOB, (POPMYIIbl XUMHUECKHUX BEIIECTB, ypaBHEHUS
XUMHYECKUX PEAKIIUH.

eavicHellue Xumuiueckue ROHAmuUA. BeeCTBO, XUMUUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEIbHBIE aTOMHASI U MOJIEKYJISIPHASI MacChl, MOH, KATHOH, aHUOH, XMMHYECKasi CBA3b,
3IEKTPOOTPULIATENBHOCTD, BAIEGHTHOCTh, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIH
00BeM, PacTBOPHI, IEKTPOITHUTHI U HEAIEKTPOIUTHI, SJCKTPOIUTHUYECKAS TUCCOIUAIINS, OKUCTUTEND 1
BOCCTaHOBUTEIb, OKUCIICHHE U BOCCTAHOBJICHHE, TETUTOBOM 3()(HEKT peaKkiluu, OCHOBHBIE THITHI PEAKIIHiA
B HEOPTaHUYECKOW XUMUU; XapaKTEPHbIC MPU3HAKN BAKHEUIITUX XUMHUECKUX MTOHSATUI; O
CYIIECTBOBAHUH B3aMMOCBSI3U MEKy BOKHEHIIIMMHA XUMHUYECKUMHU MTOHSITHSIMH.

CMBIC]I OCHOBHBIX 3AKOHO06 U MeOPUIl XUMuu . aTOMHO-MOJIEKYJISIPHAsI TEOPHUS; 3aKOHBI COXPAHEHUS
MacChl BEUIECTB, MOCTOAHCTBA cocTaBa; [lepuoanueckuii 3akon .M. Menaeneesa; nepBoHayaIbHbIE
CBEJICHUS O CTPOCHUU OPraHMYECKUX BEIIECTB XUMHUUYECKUE AJIEMEHTBI, COCTMHEHUS N3YUEHHBIX
KJIaCCOB HEOPTaHWYECKHX BEIIECTB; OPTaHMYECKHUE BEIIECTBA MO X (popMmyIie: MeTaH, dTaH, dTHIICH,
allETUIICH, METAHOJI, TAHOJI, TJIMLEPUH, YKCYCHAs KHUCIIOTA, TJIFOK03a, Caxapo3a.

O6vacnuame: GU3NUECKUN CMBICT aTOMHOTO (TIOPSAAKOBOT0) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMEPOB
rpymisl u nepuoja B [lepuonnueckoit cucteme .M. MenzeneeBa, K KOTOPbIM JIEMEHT MTPUHAIIICKHUT;
3aKOHOMCPHOCTHU U3MCHCHUS CTPOCHUA aTOMOB, CBOMWCTB DJIEMEHTOB B npeaciax MaJlblX IIEPUOI0B U
TJIaBHBIX MTOJATPYIII, a TAKXKe CBOMCTBA 00pa3yeMbIX UMH BBICIIMX OKCHJIOB; CYIITHOCTH MpoLiecca
AIIEKTPOIUTUIECKOMN TUCCOIMALINN B PEAKIIN HOHHOTO OOMEHa.



Xapaxmepu3zoeamp: XUMUYIECKUE STIEMEHTHI (OT BOJIOPO/IA IO KAJbIMs) HA OCHOBE UX IMOJIOXKCHHS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB J[.M. MenaeneeBa 1 0cCOOEHHOCTEH CTPOCHUS UX
aTOMOB; B3aMMOCBSI3b MEK]ly COCTaBOM, CTPOCHHEM U CBOMCTBAMU HEOPTaHUYECKUX BEILIECTB;

XMMHUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUIOB, KUCIIOT, OCHOBAHUHN U
CoJieit); B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOCHUEM U CBOMCTBAMHU OT/ACJIbHBIX MPEICTaBUTENEH
OpPraHMYECKUX BEIIECTB.

Onpedenamuv/Knaccugpuyuposams: cOCTaB BEIIECTB M0 UX (GopMyJiaM; BAJIEHTHOCTh U CTEIICHb
OKHCJICHUS AJIEMEHTA B COEMHEHUH; BUJI XUMUUYECKOM CBSI3U B COEUHEHMSIX; IPUHAITIEKHOCTh
BEIIECTB K OIpPeIeICHHOMY KJIacCy COSAMHEHUI; TUITBl XMMUUYECKUX PEaKLUi; BO3MOKHOCTh
MPOTEKaHMS PEAKIUH HOHHOTO OOMEHa; BO3MOXXHOCTD IMTPOTEKAHHSI PEAKIIMIA HEKOTOPBIX
MpeJICTaBUTENIe OPraHMYECKUX BEIIECTB: C KUCIOPOI0M, BOJAOPOIOM, METAIIJIAMH, BOJOH,
OCHOBAHUSIMHU, KUCIIOTaMH, COJISIMH.

Cocmaenamp: cxeMbl CTpoeHUs aTOMOB NepBbiX 20 anemenToB [lepunoanueckoit cucremsl J. 1.
Mewnpeneesa; GOpMyIIbl HEOPraHUIECKUX COSTMHEHUI H3yYEeHHBIX KIACCOB; YPABHEHUS XUMHUECKUX
peaKkuid.

Obpawamobca: ¢ XUMAYECKON MOCYI0N U 1a0OpaTOPHBIM 000PYIOBAaHHEM.

Ilpogooumps onvimul / pacnoznasams onsimHbIM nymem: TOATBEPKAAIOIINE XUMUUECKHUE CBOMCTBA
M3YYEHHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB; M0 MOJYYCHHIO, COOMPAHUIO U U3YUECHUIO XUMHUECKUX
CBOMCTB HEOPraHMYECKHUX BELIECTB; ra3000pa3Hble BEUIECTBA: KUCIOPO, BOAOPOI, YIJIEKUCIIbIN ra3,
aMMHaK; pPacTBOPHI KUCIIOT U IIEJI0YEH M0 U3MEHEHUIO OKPACKH MHIUKATOPA; KUCIOTHI, HIEIOUU U COIU
[0 HAJIMYHUIO B MX PACTBOPAX XJIOPHUA-,CyibdaT-, KaApOOHAT-HOHOB M HOHA AaMMOHHUS.

Boiuucnamsp: MaCCOBYIO 100 XUMUYECKOT'0 JIEMEHTA 0 (POPMYJIE COEITUHEHHS; MACCOBYIO JI0JIO
BEIIECTBA B pacTBOPE; KOJIMYECTBO BELIECTBA, 00BEM MM MACCY BEIIECTBA 10 KOJUYECTBY BEIECTBA,
00BbEMY MJIM MACCE PEareHTOB HJIU MPOYKTOB PEaKITUH.

Hcnonvzoeamsb npuodpemennbvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeTbHOCIU U
Nn06CEOHEeGHOIL Jcu3HU 01A: OE3011acCHOr0 OOPALIEHUs C BEECTBAMU M MaTEpUalaMU B II0BCEIHEBHON
KM3HU U TPAMOTHOI'O OKa3aHUs MEePBOM MOMOILM MPH 03KOTax KMCIOTaMH U ILEI04YaMH; 00bICHEHUS
OTJENbHBIX (DAKTOB U MPUPOJIHBIX SBICHHUM; KPUTUUECKON OIIEHKU MH(POPMAIH O BEIIECTBAX,
UCMOJIb3yEeMBbIX B OBITY.

Coaep:kanue Kypca.

Tema 1. Bewecmeo.

Crpoenue atoma. CTpoeHHE IEKTPOHHBIX 000J10ueK aTOMOB MepBbIX 20 31nemenToB [lepuonnyeckoit
cucremsl .M. Menneneesa. [lepunoguueckuii 3akoH u [leprogudeckas cucreMa XUMHYECKAX
anemenToB .M. Menneneesa. I'pynmnsl u nepuonsl. [lepuogndeckoit cucteMbl. DU3UYECKUN CMBICIT
MOPSAIKOBOTO HOMEpa XUMHYECKOI'0 AJIEMEHTA. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB M UX
COCIMHEHM B CBA3M C MOJ0KEeHHUEM B [leproauyeckon cucteme XMMUYECKUX di1eMeHToB [1.1.
MenneneeBa. CTpoeHHe BEIIECTB. XMMHUECKas CBsI3b: KOBaJIEHTHAas (TOJIsSpHAst U HEMOJIIpHast),
MOHHasl, MeTaJlIn4yeckas. BaTeHTHOCTh XMMHUYECKUX 3J1€MEHTOB. CTENEHb OKUCIIEHUS XUMUUYECKUX
aneMeHTOB. UncThble BemecTBa U cMecu. ATOMBI U MOJIEKYJIbl. XUMHUYeCKHi a1emMeHT. [IpocThie u
ClI0KHbIE BemecTBa. OCHOBHBIE KJIacChl HEOpraHndeckux BeuecTs. HomeHknaTypa HeopraHudeckux
COCIUHCHHM.

Tema 2. Xumuueckasn peaxyus.

XuUMHU4YeCKas pcaKus. YcaoBus u MMPU3HAKU TPOTCKAHUA XUMHUYCCKUX peaxumﬁ. XUMUYECKHUE
YpaBHCHUA. COXpaHeHI/Ie MacCChI BEIICCTB IIPHU XUMHUYCCKUX PCAKIIUAX. KJ’IaCCI/I(bI/IKaHI/IH XUMHUYCCKHUX
peaKI_II/Iﬁ 10 PA3JIMYHBIM IPpU3HAKAM: YUCITY U COCTABY UCXOJHBIX U MMOJYYCHHBIX BCUICCTB, U3BMCHCHUTIO
CTEIICHEH OKHCIICHNS XUMHUYECKIX OJICMECHTOB, IMOITTOMICHUIO U BBIJACIICHUIO SOHCPTHUH. :‘)J'IeKTpOJ'II/ITI)I n



HE3JIEKTPOJIUTHI. KaTHOHBI U aHUOHBI. DJIEKTPOIUTHYECKAs JUCCOLMAIIUS KUCIIOT, 1IEJI04Yel U coiel
(cpeanux). Peakiuy noHHOTO 0OMEHA U yCIOBHSI UX OcyIlecTBIeHHs. OKUCIUTENbHO-
BOCCTAHOBUTEJbHBIE peakuu. OKUCIUTEIh U BOCCTAHOBUTEIIb.

Tema 3. 3ﬂemeumapubte OCHOBbl HeopeanuquKoﬁ xumuu.

Ilpeocmaenenusn 06 opeanuueckux eeujecmeax. XuMHUUECKHUE CBOMCTBA MPOCTHIX BEILIECTB.
XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-METAIIOB: IIEIOYHBIX U HIEIOYHO3EMEIbHBIX METAJIIOB,
AITIOMUHUS, JKeJle3a. XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETANIOB: BOJOPO/Ia, KUCIOPOa,
raJloTeHOB, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS. XUMUYECKHE CBOMCTBA CIIOKHBIX BEIIECTB.
XHWMHYECKHE CBOMCTBA OKCU/IOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX. XUMHUYECKHE CBONCTBA
OCHOBaHMI. XMMUYECKHUE CBOMCTBA KUCJIOT. XMMUYECKHE CBOMCTBA cojiel (cpeanux). BzaumocBs3pb
Pa3IMYHBIX KJIACCOB HEOPraHWYECKHUX BellecTB. [lepBoHavYaibHBIC CBEIEHUS 00 OPraHUYEeCKUX
BEILIECTBAX. YTJIEBOJOPOIbI IIPEACIIbHBIC U HEMIPEACIbHbIC: METaH, 3TaH, 3TUJICH, alleTHIICH.
Kucnoponconeprkaniue BemiecTBa: CiupThl (METaHOI, TAHOJ, TJIMIICPHUH ), KAPOOHOBBIE KHCIIOTHI
(YKcycHas ¥ cTeapuHOBasi). BHOIOTHYecKy BaKHBIE BEIIECTBA: OCIKH, YKHUPHI, YTICBOIBI.

Tema 4. Memoowvl no3nanus eeuiecme U XUMU4ECKUX A6J1eHUIL.

Ixcnepumenmanvhsvie 0cHosvl xumuu. I1paBuia 6e3onacHoil pabOThI B HIKOJIBHOMN JIAOOPATOPHUH.
Jlaboparopras mocyaa u obopynoBanue. Paznenenue cmeceit u ouncrtka BemiecTs. [Ipuroropnenue
pacTtBopoB. OmpeneneHue XxapakTepa Cpebl pacTBOpa KUCIIOT U LIEJI0OYEN ¢ IOMOIIbI0 MHIANKATOPOB.
KauecTBeHHBIE peakIi Ha HOHBI B pacTBOpE (XJI0pua-,cyibdar-, kapOOHAT-HOHBI, HOH aMMOHHS).
ITomy4yenue razoo0pa3HbIx BemecTB. KauecTBeHHbIE peakliuy Ha ra3000pa3Hble BellecTBa (KMCI0PO,
BOJIOPOJI, YIJIEKUCIBIN Ta3, aMMHuak). [lomyuenue u u3yyeHue cBOMCTB U3YUEHHBIX KJIACCOB
HeopraHmueckux BeuiecTs. [IpoBeneHne pacueToB Ha OCHOBE (POPMYJI U YpPAaBHEHUN peakLuil.
Boruncnenus MaccoBoil 1011 XMMHUECKOIO 3JIEMEHTA B BEIlleCTBE. BhIunciaeHust MaccoBOi 10U
PacTBOPEHHOI'0 BEIIECTBA B pacTBOpe. BrlunciaeHne KkoinyecTBa BelecTBa, Macchl UM 00bemMa
BELIECTBA 10 KOJIMYECTBY BELIECTBA, Macce WM 00bEMY OJIHOTO U3 PEareHTOB WM MPOJYKTOB PEaKLUU.

Tema 5. Xumusn u rcusno.

[TpoGiembl 6€30MaCHOTO UCIIOIB30BAHUS BEIIECTB M XUMUYECKUX PEAKIINIl B TOBCEAHEBHON KHU3HU.
XUMHYECKOE 3arps3HEHNE OKPY>KAIOIIEH CPe/Ibl U €To MOCIeACTBUS. YeT0BEeK B MUPE BEILIECTB,
MaTepUajIoB U XMMHUECKUX PEaKIIUi.

TemaTnueckoe NJIAaHUPOBAHUE.

Koua-Bo
HaumeHoBaHMe pa3iesioB H TeEM

4acoB
Tema 1. Bemectso. 5
Tema 2. Xumudeckas peakuusi. 6
Tema 3. DnemeHTapHBIE OCHOBBI HeOpraHudecko xumuu. [IpeacraBienns 06 OpraHnuecKux 11
BEILECTBAX.
Tema 4. MeTozpl MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUH. DKCIIEPUMEHTATIbHBIE OCHOBBI 8
XUMUH.
Tema 5. XuMus u >KU3Hb. 4
Hroro: 34




TemaTnuyeckoe nIaHMPOBaHUE

Koua-Bo
Ne Copaepxanue (pas3aebl, TeMbl) /3
4acos
Tema 1. Bewecmeo(54)
Crtpoenue atoma. CTpOeHHUE IEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 Paz6op
anemMeHToB llepnoanueckoii cucremel .M. Menneneesa. [leprnonnueckuii Ne 1-2
o |-
3akoH u [lepuoanueckas cucrema XxumMuaeckux snemeHTos [1.1. lé '
1 Menaeneesa. ['pynnsl u nepuobl. [lepuoguyeckoil CUCTEMBI. 1
OuU3NYEeCKUil CMBICI MOPAIKOBOTO HOMEpa XUMUYECKOIO JIEMEHTA.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B
CBsI3M ¢ nosioxkeHueM B [lepuoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
.. Menneneesa.
2 | Xummnueckas CBS3b. 1 Ne 3
3 BanenTHOCTH XUMUYECKUX 3JIEMEHTOB. CTENIEHb OKUCICHUS XUMUYECKUX 1 No 4
3JIEMEHTOB.
ATOMBI U MOJIEKYJIbl. XUMUYECKUH 351eMeHT. [IpocThie U cioxHbIe 2 Ne 5
4 | BemectBa. OCHOBHBIE KJIACChl HEOPTAaHMYECKUX BellecTB. HoMeHknaTypa
HEOPraHUYECKUX COEAMHEHUH.
Tema 2. Xumuueckasn peaxkyus (6u)
XuMuyeckasi peakius. Y CI0BUS U MPU3HAKU POTEKAHUS XUMUYECKUX 1 Ne 6
5 | peakumii. Xumuueckue ypapHeHUs. CoXpaHEHUE MacChl BEIIECTB IIPU
XUMHUYECKHUX PEAKIIHIX.
Knaccugukarus XuMHUeCKUX peakinii 0 pa3IMYHbIM IpU3HaKaM: ynucty | 1 Ne 6-7
6 | ¥ cocTaBy HUCXOJHBIX U MOJTYYCHHBIX BEIIECTB, UI3MEHEHHIO CTETICHEH
OKHCJIEHHUS XMMHUYECKUX 3JIEMEHTOB, IIOTJIOUICHUIO U BBIJECIEHUIO SHEPTUHU.
7 DIIEKTPOIUTHI U HEANEKTPOIUTHL. KaTMOHBI M aHUMOHBI. 1 Ne 7
DONEeKTPOIUTHYECKAs JUCCOLMAIUS KUCIIOT, IEI04Yel U coliell (CpeiHuX).
8 | Peakunu mOHHOrO OOMEHa M YCIOBHSI UX OCYIIECTBIICHUS. 1 Ne8
9 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakui. OKUCIUTENb U 2 Ne7-8,
BOCCTAHOBUTEb. 20

Tema 3. Inemenmapnsvie ocrnoswvt neopzanuueckou xumuu. Ilpeocmasnenus 06 opzanuueckux
eeuwgecmeax (11u)

10 XUMHUECKHE CBOICTBA MPOCTHIX BEIIECTB-METAIJIOB: LIETOYHBIX U 1 Ne 9
MIEJI0YHO3EMENTbHBIX METAIIJIOB, ATFOMUHHUS, Kele3a.

11 XUMHUECKUE CBOICTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPO/A, 1 Ne 10
KHCJIOPO/Ia, TAIOTEHOB, CePHI, a30Ta, Gpocdopa, yriepoaa, KpeMHHUS.

12 | Xumuueckue cBOMCTBAa OKCHIOB: OCHOBHBIX, aM()OTEPHBIX, KHUCIIOTHBIX. 1 Ne 11

13 | Xumuueckue cBOMCTBa OCHOBaHNH. XUMHUYECKHAE CBOHCTBA KHCIIOT. 1 Ne 12

14 | Xumuueckue CBOMCTBA coliel (CpeaHumX). 1 Ne 9-12

15 | B3auMocCBs3b pa3IMyHBIX KJIACCOB HEOPIaHUYECKHUX BEILECTB. 1 Ne 19

16 | Pemenue BapuanToB OI'D 1 Ne 9-




12,19

17 YrneBoopoibl IpeAeabHbIE U HETIPEIeIbHbIC: METaH, 3TaH, YTUJIEH, 1 Ne 17
aIeTHIICH.
18 Kucnopoconep:xaiue BemecTBa: CoupThl (METaHOM, 3TaHOI, raulepuH), | 1 Ne 17
KapOOHOBBIE KUCIIOTHI (YKCYCHAsi U CTEApHUHOBAs ).
19 | buonornyecku BaKHBIC BEIIECTBA: KUPBI, OCIKH, YTICBOIBI. 2 Nel7
Tema 4. MemoOwt no3nanus éewyecme u XuMu4ecKux A61eHull. IKCnePUMEHmMaaIbHble OCHOBbL
xumuu (8u)
20 [TpaBuna 6e3omacHO pabOTHI B IKOJIBHOM JJabopaTopuu. JlabopaTopHas 1 No 13
nocyna u obopynoBanue. Pa3nenenue cmeceil 1 OUMCTKa BEUIECTB.
OrnpezenieHne xapakTepa cpe/ibl pacTBOpa KUCJIOT U IenoUel ¢ momonipo | 1 No 18,
UHAUKATOPOB. KauecTBEeHHBIC PeaKkIIuy Ha NOHBI B pacTBOPE (XIJIOpHU/I- 22
21 | ,cynbdar-, kapOoHAT-MOHBI, HOH aMMOHHs ). [TomydeHue razoo0pa3HbIX
BemiecTB. KauecTBeHHbIE peakliy Ha Ta3000pa3Hble BeliecTBa (KHCIOPO/I,
BOJIOPOJI, YTJIEKUCIBIN Ta3, aMMHUAK).
22 | IIpakTHyeckoe MmoydeHue BEeIIeCTB. 1 Ne 22
Pewenne BapuantoB OI'D 1 Ne 18,
23
22
24 | IlpoBeneHue pacueToB Ha OCHOBE ()OPMYIJI U ypaBHEHUH peaKIIUil. 1 Ne21
Brrancnenus MaccoBO J10JIM XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE. 1 Ne 15,
25 21
Brrunciienust MaccoBo# JOJIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE.
Brruncnenue koau4ecTBa BellecTBa, MacChl I 00beMa BElecTBa 1o 1 Ne 21
26 | KONMMYECTBY BEUIECTBA, MACCE MM 0OBbEMY OJTHOTO U3 PEareHTOB MIIH
MPOJYKTOB PEAKIUH.
Tema 5. Xumusn u ncuzns. Ipakmuxym. (4u)
[TpoGyieMbl 0€3011aCHOTO UCITOJIB30BAHUS BEIIECTB M XUMUYECKHUX peakiuil | 4 Ne 13
o7 | B MOBCETHEBHOM JKU3HH. XUMUYECKOE 3arpsi3HEHUE OKPY KaIoIei cpeabl 1
€ro mocyeacTBhs. YeI0BeK B MUpE BEIIECTB, MATEPHATIOB H XUMHUYECKHX
peaKuui.
Hroro: 34

ITepeyenn pexoMeHyeMoOM JINTEPaTypbl

1.Yue6noe nmocobue "OI'D 2023. Xumus. 9 knacc. OCHOBHON TOCYAapCTBEHHBIN SK3aMeH. THITOBbIE
TECTOBBIC 33IaHUS

2. IToaroroBka k OI'D o xumuu 2023. «OI'D. ®UIIHU — mkoaex», 2023.

3. Xumusi. HoBbIii MOMHBIN CTIpaBOYHUK 1T moaArotoBku kK OI'D. 9 kmace, F0.H. Mengenes,

MzparensctBo: ACT, 2023r.




