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1. Ilnanupyemble pe3yJibTaThl OCBOEHHS y4eOHOI0 MpeAMeTa
JIMYHOCTHBIMH Ppe3yJIbTATAMM HU3Y4YCHHUS TNpeaMera «XHUMHs» B 8 Kilacce SBISIOTCS CIEAYIOLIUe
YMEHHUS:

— OCO3HaBaTh €IMHCTBO U LIEJIOCTHOCTh OKPYXKAIOIIET0 MUPA, BO3MOKHOCTH €0 IM03HABAEMOCTH U
00BSICHIMOCTH Ha OCHOBE JJOCTH)KEHUH HayKH;

— TIOCTENEHHO BBICTPaMBAaTh COOCTBEHHOE 1I€JIOCTHOE MHUPOBO33PEHHUE: OCO3HABATh MOTPEOHOCTH U
TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCJIE M B pAMKaX CAMOCTOSITEIILHON JESITEIbHOCTH BHE
LIKOJIBL;

— OIICHMBAThH >KU3HEHHBIE CUTYaIlMH C TOYKH 3pEHHs] 0€301MacHOro o0pasa KM3HHM U COXPAaHEHUS
3/10pOBbS;

— OLICHUBATbH IKOJOTUYECKHI PUCK B3aUMOOTHOILIEHUI YEI0BEKa U IPUPOIBI.

— ¢opMHUPOBATh 3KOJOTHYECKOE MBIIUICHUE: YMEHUE OLIEHUBATH CBOIO JIEATENBHOCTh U MOCTYIKU
APYIUX JIFOAEH C TOYKM 3pEHUsS] COXPAHEHUs OKPYKAKOUIEH Cpenbl - rapaHTa XU3HH U
OJarormnoirydus Jrojei Ha 3emiie.

MeranpeaMeTHbIMH  pe3yJIbTATAMH U3Yy4eHUS Kypca «XuMmusi» sBhsercs (opmupoBaHue
YHUBEpCcaJIbHBIX yueOHbIX neiictBuil (Y'Y I).

Pecynamusnvie YV/I.

CaMOCTOSITENIFHO OOHapyXXUBaTh UM (HOpPMyIUpOBaTh y4eOHYIO HpoOJIeMy, ONpeaessTh Ielb y4eOHOMH
NEeSATEIbHOCTH;

BbIIBUTaTh BEPCUM pEIICHHs MpoOJeMbl, OCO3HaBaTh KOHEUHBbIM pe3ynbTar, BbBIOMpATh U3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEIBHO CPEACTBA JOCTUKEHUS LIEIH;

COCTaBJIATh (MHAUBUYaIbHO WIH B IPYIIIE) IUIaH PEIICHUS TPOOIIEMBI;

paboTas 1o 1IaHy, CBEpSATh CBOM JCHCTBHS C LEIbI0 M, MPU HEOOXOIUMOCTU, UCIPABISTH OLIUOKU
CaMOCTOSITEIILHO;

B JIMAJIOTE C YYUTENIEM COBEPIICHCTBOBATH CAMOCTOSTENILHO BBIPAOOTaHHBIE KPUTEPUHU OLICHKH.
lloznasamenvnvie YVJI:

aHAIIM3UPOBaTh, CPABHUBATH, KJIIACCU(DUIIUPOBATH U 0000IIaTh (GaKThl U SBJICHHS. BBISBIATH MPUYUHBI U
CJIEJICTBUS IIPOCTHIX SIBICHUU.

OCYILIECTBIISITh CpaBHEHHUE, KiIacCH(UKAINIO, CaMOCTOSTENBHO BBIOMpPAsi OCHOBAHUS U KPUTEPHH IS
YKa3aHHBIX JJOTUYECKHUX OTlepaliuii;

CTPOMTB JIOTHYECKOE PACCYKIEHUE, BKIIIOYAIOIIEE YCTAHOBICHUE IPUUYNHHO-CIIEACTBEHHBIX CBSI3EH.
CO3/1aBaTh CXEMAaTUUYECKHE MOJIENHN C BbIJIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBbEKTA.

COCTaBJIATh TE3UCHI, pa3INYHBIC BUBI TUIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).

npeoOpa3oBbIBaTh MHPOPMAILIMIO M3 OJHOTO BUJA B IPYro# (TaOIUIly B TEKCT U TIp.).

YMETb OMpPEENSITh BO3SMOXKHBIE HCTOUHUKHA HEOOXOIUMBIX CBEJICHUI, MPOU3BOINUTH MOUCK MH(POPMAITIH,
aHAJIM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

Kowmmynuxamuenvie YVJI[:

CaMoCTOSATEIbHO OpPraHM30BbIBATh Y4eOHOE B3aUMOJIEHCTBUE B Trpymnne (Ompenenarb oOuiue LeiH,
pacnpenensiaTb poid, JOrOBApUBaTLCA IPYT C APYTOM U T.1.).

IIpenmeTHble pe3yJIbTaThl

Oo0yuaromuiicss HAYYHTCH:

- OIPEIENATH POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.

paccMOTPEHHE XMMHUECKHUX IIPOLIECCOB:

- IPUBOJIUTH IPUMEPHI XUMHUUECKUX MPOIIECCOB B IPUPOJIE;

- HaXOJUTh YEPThl, CBUAETENIHCTBYIONIME 00 OOIMIMX MPU3HAKAX XUMUYECKUX MPOLECCOB U UX PA3IUUMSIX.
- HCIIOJIb30BaHUE XUMHYECKUX 3HAHUI B OBITY:

— 00BSACHATH 3HAYCHHE BEILECTB B KHU3HU U XO3SHCTBE YeIOBEKa.
- 00BSCHATD MUP C TOUKH 3PEHUS XUMUHU:

— MEePEUYUCIIATh OTIMYNUTEIbHBIE CBOMCTBA XMMUUECKUX BEILIECTB;
— pa3nu4aTh OCHOBHbBIE XUMUYECKHUE MPOIIECCHI;

- OIPEJENATh OCHOBHBIE KJIACChl HEOPraHUYECKUX BELIECTB;

- IOHUMATh CMBICII XUMHUYECKUX TEPMUHOB.



OBJIaZICHHE OCHOBAMH METOJI0B IIO3HAHMSI, XapaKTEPHBIX JJIs1 ECTECTBEHHBIX HAYK:
- XapakTepu30BaTh METO/Ibl XUMUYECKOM Hayku (HaOI0eHIE, CPaBHEHUE, SKCIIEPUMEHT, U3MEPEHUE) U
WX POJIb B TO3HAHUU TTPUPOJIBL;
Ooyuarowuiica noayuum 603MONCHOCHIb HAYUUMbCA:
- IPOBOOUMb XUMUYECKUE ONbIMbL U IKCNEPUMEHMbL U 0OBACHAMb UX Pe3YIbMambl.
- oyeHuBamv nogedeHue 4Yeno08eKa C MOYKU 3PEHUS XUMUUECKOU 0e30nacHOCmu no OMHOUIeHUI0 K
ueno6eKy u npupooe:
- UCNOIL308aMb 3HAHUSL XUMUU NpU COONIOOEHUU Npasuil UCHONIbL30BAHUS OLIMOBLIX XUMUYECKUX
npenapamos,
— pasiuyams onacHvle u be3onachvie geujecmad.

2. Coaepxanue y4eOHOIO nmpeamera
Beenenue (44)
[Ipenmer  xuMuu. MeToapl TMO3HAHHWS B XHMMHHU: HAOIIOJCHUE, HKCIEPHUMEHT, MOJCIMPOBAHHE.
HcTounuku xumudeckod uH(pOpMaluU, €€ MOJy4YeHHe, aHajdh3 W MPEJICTaBICHHE €ro pe3yJbTaToB.
[ToHATHE O XMMHYECKOM d3J€MEHTE U (hopMax €ro CymeCTBOBAaHHUS: CBOOOJIHBIX aToMax, MPOCTHIX U
CIIOKHBIX BemiecTBax. [IpeBpamienus BemecTB. OTiIMYME  XUMHUYECKUX PEAKIHUH OT (U3NYECKUX
sBIeHUA. Poib XWMUM B )KH3HH 4enoBeka. Xemodwmms u xemopoous. Kparkue cBeneHus: U3 UCTOpUA
BO3HUKHOBEHHMS M Pa3BUTHUS XUMHUH. POJIb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJIECHUU XUMUYECKON HAyKu
— paboter M. B. JlomonocoBa, A.M. byrtneposa, /[. U. MenneneeBa. XuMudeckasi CHMBOJIMKA. 3HAKH
XUMHUYECKHUX JJIEMEHTOB U MPOUCXOXKICHHE HX Ha3BaHUM. Xumuueckue (opmynsl. WMuaekcsl u
kod(pdurnmenTel. OTHOCUTEIIBHBIE aTOMHAsI U MOJIEKYJIsIpHas Macchl. [IpoBeneHne pacdyeToB MacCOBOM
JOTM XHMHUYECKOTO DJIEMEHTa B BeElIecTBE Ha OcHOBe ero ¢Gopmynbl. llepuonnueckas cuctema
xumuueckux anemeHToB J[. M. MenzaeneeBa, ee CTpyKTypa: Majible U OOJBIIMNE MEPUOJbI, TPYIIBI U
noarpynnsl. Ilepuoguueckas  cucreMa Kak CHOPaBOYHOE IOCOOME MJis MOJNYYEHUS CBEIECHUH O
XUMHUYECKUX JIEMEHTAX.
Hemonctpauuu. 1. Mogenu (mapocrepxkueBbie u Ctroapra—Dbpurieda) pa3iuyHBIX TPOCTBIX U
CJIO’KHBIX BEILIECTB.
2. Konmnekuust cTekinsiHHOM xuMuueckor nocyael. 3. Kosuiekuust marepuanoB M M3JENHMM U3 HUX Ha
ocHOBe amoMmuHUs. 4. B3auMmopeiicTBue Mpamopa ¢ KUCIOTOM U IOMYTHEHHE H3BECTKOBOM BOJIBI.
JlaGopatopublie onbIThl. 1. CpaBHEHHE CBOWCTB TBEPAbIX KPHCTAIMUECKUX BEIIECTB M PacTBOPOB. 2.
CpaBHeHHE CKOPOCTH UCHIAPEHUs BOJIbI, OJEKOJIOHA U ATUIIOBOTO CIUPTA ¢ QUIBTPOBAIBHON Oymaru.
Tema 1. ATOMBI XUMHYECKHUX JIeMeHTOB (84)
ATOMBI KaK (popMa CyIIECTBOBAaHUS XUMUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJIEHUSI O CTPOCHUU aTOMOB.
JlokazarenbcTBa CIOXKHOCTH cTpoeHus aToMmoB. OmbiThl Pesepdopna. [lnanerapHas Monens cTpoeHus
aToMma.
CocTaB aTOMHBIX S[€p: MPOTOHBI, HEUTPOHBI. OTHOCHUTEIBHASI ATOMHAs Macca. B3auMOCBsI3b MOHATUI
«MIPOTOH», «HEUTPOH», KOTHOCUTENIbHAS aTOMHAsl Maccay.
V3MeHeHMe yncia MpOTOHOB B siZipe aToMa —O00pa30BaHNEe HOBBIX XUMHUECKUX HJIEMEHTOB.
W3meHeHue uncia HEHTPOHOB B sjipe aTomMa —oOpa3zoBaHue HU30TOMOB. COBpPEMEHHOE OIpesesieHue
MOHATHSI «XUMHUYECKHI d1eMeHT». M30Tombl Kak pa3HOBUAHOCTH aTOMOB OJHOTO XHMMHUYECKOTO
AJIEMEHTA.
OnexTpoHbl. CTpoeHHE D3JIEKTPOHHBIX YPOBHEH aTOMOB XHMHUYECKUX JJIEMEHTOB MajblX IE€PHOJOB.
[ToHsiTHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.
[lepnognueckast cucrema xumuueckux odnemeHtoB JI. WM. MenneneeBa M CTpOo€HHE aTOMOB —
(bu3nyecKui CMBICI MOPSIIKOBOIO HOMEpa 3JIEMEHTa, HOMepa TPYIIIbl, HOMEpa NepUoa.
W3MmeHeHne yMcna 3J€KTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI'O 3JIEMEHTa —
o0Opa3oBaHHe MOJIOKUTEIbHBIX U OTPHUIIATEIbHBIX HMOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMU METAJIJIOB U
HeMeTaJsioB. [IpUuMHBl M3MEHEHMS METaUNIMYECKMX M HEMETAINIMYECKMX CBOWCTB B IEpHOJAX H
rpynnax. O6pa3oBanue OuHapHbIX coequHeHHH. [loHsTHe 00 HOHHON cBsizu. CxeMbl OOpa3oBaHM
HMOHHOU CBSI3H.
B3aumopeiicTBue aToMOB 3JIEMEHTOB-HEMETAUIOB MEXIy co00ii — o00pa3oBaHuE JIBYXaTOMHBIX
MOJIEKYJI TIpPOCTBIX BemlecTB. KoBajleHTHassh HenoJsipHass XMMHYECKAas CBsI3b. OJEKTPOHHBIE H
CTpYKTYpHBIE (opmynbl. BzammonelicTBHE aTOMOB HEMETAUIOB MEXIy co00oi — oOpa3oBaHHe
OMHApHBIX COCTUHEHUH HEMETaUIOB. OJEKTPOOTPHUIATENbHOCTh. KoBaneHTHast MOJspHAs CBA3b.
[lonsiTHe O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB OOpa3OBbIBaTh KOBAJIEHTHbIE XHMHUYECKHUE CBSI3U.



Cocrasnenue hopMmys OMHAPHBIX COSIMHEHUH MO BaJIEHTHOCTH. Haxoxk/IeHue BAICHTHOCTH 110 (hopMyIie
OMHAPHOTO COCTMHEHUSI.

B3aumMopeiicTBie aTOMOB METaNIOB MEXAYy co0o — o00pa3oBaHHE METALTUYECKUX KPUCTAJUIOB.
[loHsATHE O METAIIINYECKOH CBA3U.

Hemonctpauuu. Mojenn aTOMOB XUMHUYECKHUX 3JeMEHTOB. llepuoamyeckas cucteMa XHMHYECKUX
anemenToB J[. . MenpeneeBa (paznuyunbie GopMBI).

JlaGopatopuble omnbIThl. 3. MojenupoBaHHe MNPUHLIMINA JCHCTBHS CKaHUPYIOUIETO MHUKpOCKoma. 4.
N3rororieHue Moaeneit MOJICKYJl OMHAPHBIX COSAMHEHHH. 5. MI3rOTOBICHHE MOJIEIH, HILTIOCTPUPYIOIICH
CBOMCTBA METAJUIMYECKOU CBSI3H.

Tema 2. IIpocThie BemecTBa (74)

[TonoxxeHne MeTajIoB ¥ HeMeTa/loB B [leproauueckoii cucTeMe XUMUYECKUX DJIEMEHTOB

. U.MengaeneeBa. BakHelme mpocThie BelIECTBA — MeETaUIB (KeJie30, aTlOMHUHHUH, KaJbIIWH,
MarHui, HaTpui, kanuif). O0mue Qu3ndecKkue CBOMCTBa METAUIOB. BakHeimue mpocThie BelecTBa-
HEMeTallIbl, O0pa30BaHHBIE aTOMaMH KHCIOpOJAa, BOJOpPOAa, a3oTa, cepbl, (ocdopa, yriepona.
Mouekynbl IPOCTBIX BELIECTB-HEMETAIUIOB — BOJ0OPOA, KUCIOpPOaa,

a3oTa, ranoreHoB. OTHOcUTEIbHAS MoJieKyJsspHas Macca. CrloCOOHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB
K 00pa3oBaHUI0 HECKOJBKHUX IMPOCTHIX BEHICCTB — aUIOTPOIUSA. AJIIOTPOIHBIE MOIAU(PUKAIIUN
kucnopona, Gocdopa, onoBa. MeTannuueckrue U HEMETAIUYECKHME CBONCTBA MPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTD 3TOTO TTOHSTHSI.

UYucno ABoragpo. KonmuectBo BemectBa. Monbs. MonspHas macca. MosipHblii 00beM ra3000pa3HbIX
BemiecTB. KparHble €IUWHUIIBI W3MEPEHHsS] KOJIMYECTBA BEHIECTBA — MWJUIMMOJb U KHUJIOMOJb,
MUJUIUMOJISIPHAS. ¥ KUJIOMOJIIpHAsT Macchl BEIIECTBA, MUJUIMMOJIAPHBIA W KUIOMOJISPHBIN OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuyetsl ¢ ucnonb30BaHUEM MOHITHH «KOJIHUYECTBO BEUIECTBA», «MOJSPHAS MAccay, «MOJIAPHBIA 00beM
ra3oBy, «4MCIIO ABOTaPO».

Hemonctpauuu. Ilomyuenue ozona. OOpasisl 6enoro u ceporo oyoBa, 0eixoro u kKpacHoro ocdopa.
HekoTopeie MeTasuibl 1 HEMETaJLJIbl C KOJIMYECTBOM BeliecTBa 1 Moib. MossipHblil 00beM ra3000pa3HbIX
BEILIECTB.

Jlaboparopubie ombIThl. 6. O3HaKOMIIEHHE C KOJUIEKIIMeW MeTayuioB. 7. O3HAKOMJIEHHE C KOJUIEKITUEH
HEMETAaJUIOB.

Tema 3. CoennHeHNs] XHMHYECKHX 31eMeHTOB (154)

Crenenb oxucneHusa. CpaBHEHHUE CTENEHU OKHUCIECHHUS M BaJEHTHOCTH. OrmpeneneHue CTeneHu
OKHUCJIEHUS JJIEMEHTOB B OWHapHbIX coenuHeHusix. CocrtaBieHue (opMys OMHApHBIX COEIUHEHU,
001K cnoco6 UX Ha3BaHUU.

bunapnbie coemMHEeHNs] METAJUIIOB U HEMETAJIIIOB: OKCHJIBI, XJIOPUIbI, CylbGuasl U np. CocTaBieHne ux
dbopmyn. buHapHbIe cCOeTUHEHHS] HEMETAIJIOB: OKCH/IBI, JIETY4re BOJOPOJIHbBIE COCTUHEHUS, UX COCTaB U
Ha3BaHus. [lpeacTtaBuTeny OKCHJIOB: BOJAA, YIJIEKUCIBbIM Ta3, HeramieHas W3BecTb. l[lpeacraBurenu
JIETY4HX BOAOPOJHBIX COETUHEHUI: XJIOPOBOJAOPO U aMMHUAK.

OcHoBaHus, WX COCTaB M Ha3BaHUs. PacTBOpMMOCTh OCHOBaHWiI B Boje. [IpeacraButenu mienaouei:
THIPOKCHU/IBI HATPUS, Kaus U Kaiblus. [[oHsTHE 00 MHAUKATOpaX U KaueCTBEHHBIX PEaKIIUIX.

Kucnotsl, ux cocraB u HazBanms. Knaccudukanus kucnot. [IpeacraButenn KUCIOT: cepHasi, CONsTHA,
azoTHas. [loHsTHe 0 mKane kuciaotHocTH (mkana pH). MI3MeHeHHe OKpacKu WHANKATOPOB.

Conm Kak NpoOW3BOJHBIE KUCIOT U OCHOBAaHUM, UX COCTAaB M Ha3BaHWs. PacTBOPUMOCTH COJIEW B BOJE.
[IpencraBuTenu conei: XIopua HATPUs, KapOoHAT U docdaT KalbLus.

AMopdHBIE 1 KPUCTALTUIECKHE BEIIECTBA.

MexxMoneKynapHble B3aUMOJEHUCTBHS. THIBI KPUCTALIMYECKUX PEIIETOK. 3aBHUCHUMOCTb CBOWCTB
BEIIIECTB OT THUIOB KPUCTAUTUYECKHUX PEIIETOK.

Uuctele BemiecTBa U cMecH. [IpuMepsl KUIKHUX, TBEPIbIX U Ta3000pa3HbIX cMmeceil. CBOMCTBA YHCTHIX
BemecTB B cMeceil. X coctaB. MaccoBas u o0beMHas IO KOMIIOHEHTa CMecH. PacdueTsl, cBs3aHHBIE C
WCIIOJIb30BAHUEM MOHATUS «HOJIS.

Hemonctpanuu. O6pa3ipl OKCHIOB, KUCJIOT, OCHOBAaHUHN U coyieid. Mojenn KPpUCTANTHYECKUX PEIIETOK
XJIopuaa HaTpus, anmasa, okcuaa yriepona (IV). KucnoTrHo-menouHnsle MHIUKATOPHI, U3MEHEHHE UX
OKpacK{ B Pa3jiMYHBIX Cpelax. YHHUBEPCAIbHBIM MHIUKATOP M MU3MEHEHUE €ro OKPacKH B Pa3IMYHBIX
cpenax. lkana pH.



Jlaboparopubie onbIThl. 8. O3HaKOMIIEHHE C KOJUICKIMEH OKCHAOB. 9. O3HAKOMIIEHHE CO CBOWCTBAMU
aMMHaKa.

10. KauectBeHHas peakuus Ha yriaekucisii ra3. 11. Onpenenenue pH pacTBOpoB KHUCIOTHI, LIENOYH U
BOJBL.

12. Omnpenenenve pH numMoOHHOro M s0JOYHOTO COKOB Ha cpese MmiIoAoB. 13. O3HakomieHue c
KOJUIEKLUEN COJIEH.

14. O3HaKOMJIEHME C KOJUIEKIIMEN BELECTB C Pa3HbIM TUIIOM KPUCTANIMYECKON pemieTku. M3rorosienue
MOJIeJIeH KPUCTATMYECKUX pemeTok. 15. O3HakomiieHne ¢ 00pa3IioM rOpHON MTOPOJIBI.

Tema 4. U3menenus, npoucxoasiiue ¢ Bemecrsamu (114)

ITonsTre ABJIEHUH, CBS3aHHBIX C U3MEHEHUSIMH, TPOUCXOJALUIMMHU C BEILIECTBOM.

SIBneHus1, CBSI3aHHBIE C M3MEHEHUEM KPHUCTAUIMYECKOTO CTPOEHHUS BELIECTBA NPU IHOCTOSHHOM €ro
coctaBe, — (usznyeckue siBieHus. PU3NYECKUe SBICHUS B XUMHUM: JUCTHWILUIALMS, KpUCTAJIM3ALUs,
BBIIAPHBAHKE M BO3TOHKA BEIIECTB, (DUIBTPOBAHUE U IEHTPU(PYTUPOBAHUE.

SIBneHus, cBsI3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA, — XUMUYECKUE peakuuu. [Ipu3Haku u ycinoBus
MPOTEKaHU XUMHUYECKUX peakiuii. BeleneHne TEmoTel U cBeTa —peakuuu ropenus. Iloustue o6
9K30- ¥ DHAOTEPMHUYECKHUX PEAKLIMSIX.

3aKOH COXpaHEHHS MAacChl BEIIECTB. XMUMUYECKHUE ypaBHEHHs. 3HAYCHHE WHACKCOB M KOA((UIIMEHTOB.
CocraBiieHnEe ypaBHEHUN XUMUYECKUX PEAKLUHL.

Pacuersl mo XuMHuYeCKMM YypaBHEHMsM. PelieHue 3ajad Ha HaXO0XKJIEHHUE KOJMYECTBA, MAacCChl WIIU
o0beMa MpPOAYKTa pPEaKkLUUU IO KOJIUYECTBY, Macce WM 00beMy HMCXOJHOIO BemlecTBa. PacueTsl ¢
HCIOJIb30BAHUEM IOHSITHUS «I0Js», KOIJa MCXOAHOE BEIIECTBO JaHO B BUJE PacTBOpa C 3aJaHHOU
MacCOBOH J0JI€M paCTBOPEHHOT'O BEILECTBA WM COJEPKUT ONPEAEICHHYIO JOJIO IPUMECEH.

Peaknun paznoxxenus. [IpencraBinenue o cKopocT XxuMudeckux peakuuii. Karaimmusatopbl. @epMeHTSI.
Peakuuun coenunenus. KatanuTuueckue M HEKaTATUTHMUYECKHE DPEAKLUHU, OOpaTUMble W HEOoOpaTUMble
peakuuu. Peakiuu 3amenienus. Psg akTMUBHOCTH METaJJIOB, €r0 UCIIOJIB30BAHUE IS TPOTHO3UPOBAHUS
BO3MOXXHOCTH IPOTEKaHMsI peakUui MEXIy MeTalllaMd M KHCIOTaMH, PEaKLUH BBITECHEHUS OJHMX
METaJUIOB U3 PACTBOPOB UX COJIEH ApyruMu Metajuiamu. Peakuuu oOMeHa. Peakuuu HeWTpamuzamuw.
VYcnoBust MpoTeKaHusl peakiuii oOMeHa B pacTBOpax A0 KOHLA.

Tunel XUMHUYECKUX pEakIMi Ha IpUMEpe CBOWCTB BOJABI. Peaknus pasiioKeHUsT —HIEKTPOJIU3 BOJBL.
Peakuum coennHeHuss — B3aMMOJACHMCTBHE BOABI C OKCHJAMH METAUIOB U HEMETAJUIOB. Y CIIOBUE
B3aUMOJCUCTBUS OKCHIOB METAUIOB M HEMETAIOB ¢ BoAOW. llonsartue «ruapokcuasl». Peaknnn
3aMellleHUs —B3aUMO/IeHCTBHE BOJIBI ¢ MeTalaMu. Peakiiuu oOMeHa —THpoJin3 BEIIECTB.
Hemonctpauuu. [Ipumepsl usndeckux sBIEHUI: a) MiaBieHHe NapauHa; 0) BO3rOHKa HMOAa WU
OEH30IHOM KUCIIOTHI; B) pACTBOPEHHE OKPALICHHBIX COJIei; I') U dy3us TyIIHMCTHIX BEIIECTB ¢ ropsiei
JAMIIOYKK HakanuBaHusA. [IpuMepbl XUMHUYECKMX SIBICHHI: a) ropeHue wmaraus, ¢docdopa; 0)
B3aMMOJICHCTBHE COJITHOW KHMCIIOTHI ¢ MPaMOpPOM MJIM MEJIOM; B) mojydeHue rujapokcuaa meau (II); r)
pacTBOpeHHE IMOIYYEHHOIO THIPOKCHIA B KUCIOTax; 1) B3aumojeictBue okcuaa menu (II) ¢ cepnoit
KHUCJIOTON MPU HarpeBaHUM; €) pa3jioKeHue MepMaHraHaTa Kajlus; 5K) pa3jiokeHue MepoKcuaa

BOJIOpPOJIa C TIOMOIIIbIO JUOKCH/Ia MapraHiia U Karaja3bl KapTo(ess Wi MOPKOBH; 3) B3aUMOJEICTBHE
pa30aBIEHHBIX KUCIOT C METaNIaMH.

Jlabopatopupie ombiTel 16. [lpokanuBanue Meau B IJIaMEHHM CHOUPTOBKU. 17. 3amereHue Meau B
pactBope xnopuaa Meau (II) xenezom.

Tema 5. IlpakTukym1.(34)

IIpocreiimme onepanuu ¢ BEMECTBOM

[IpaBuia TexHuku Oe3o0macHOCTH Npu padore B XuMHUYecKoM KaOuHete. Ilpuembl oOpaiuenus c
na0opaTOpHBIM 000pY/OBaHMEM M HarpeBaTelbHbBIMU Hpubopamu. HaOmioneHus 3a HM3MEHEHUSIMH,
MIPOUCXOJSIIMMHU C TOpSAIIeH CBeUOil, U UX OoNHcaHue (JOMAIIHUMA SKCIIEPUMEHT). AHAJIN3 MMOYBBI U BOJIbI
(momamHui skcnepuMeHT). [lpm3Haku xummuueckux peakuuil. Ilpurorosnenue pacTtBopa caxapa u
pacueT ero MaccoBOil J10JI1 B pacTBOPE.

Tema 6. PactBopenne. PactBopsl. CBoiicTBa pacTBOPOB 3J1eKTPOJHTOB (164)

PactBopenne kak ¢usnuko-xumuueckuid mnpouecc. IloHstne o THApaTax W KPUCTAJUIOTHIpaTax.
PactBopumMocTs. KpuBble pacTBOpUMOCTH KaK MOJEIb 3aBUCHMOCTH PaCTBOPUMOCTHU TBEPJBIX BELIECTB
0T Temneparypbl. HachllieHHbIE, HEHACBIIICHHBIE U IIEPECHIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB IS
IIPUPOJIBI U CEIBCKOTO XO35AHCTBA.



[TonsiTe 00 DIIEKTPONUTUYECKONW TUCCOLMAIMU. OIEKTPOIUTHl U HEIIEKTPOIUTHL. MeXaHHu3M
JUCCOLUMAIMN  BJIEKTPOJIUTOB C PA3IMYHBIM  XapakTepoM CBs3H. CTeNneHb AIEKTPOTUTHYECKOMN
nuccoruanui. CUIIbHBIE U CTa0bIe AIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHHUSI TEOPUM DIICKTPOJUTHUYECKON auccouranuu. VOHHBIE ypaBHEHHS pEaKIi.
Peakuuu oOMeHa, waymue 10 KOHIIA.

Kinaccudukanms HOHOB U UX CBOMCTBA.

Kucmorel, wux knaccudukanus. Jlucconmmammsi KUCIOT ¥ HMX CBOWCTBA B CBETE TEOPUHU
AJIEKTPOJIUTAYECKON Aucconmanri. MoJieKyJIsipHble U MOHHBIE YpaBHEHHUs peakuuil. BzaumonenicTBue
KHCIIOT C METAJUIAMU. DJIEKTPOXMMUYECKUH Psiji HANpPSKEHUM MeTauioB. B3aumonelcTBuE KHCIOT C
OKCHJIAaMU METaJUIOB. B3auMoJelcTBUE KHUCIOT C OCHOBAaHUSAMHM — PEaKIus HEHUTpaIu3aluu.
B3aumopeiictBue Kucinor ¢ coisiMu. Vcronbp3oBaHue TaOMUIBI PaCTBOPUMOCTH IS XapaKTEPUCTHKU
XHMHYECKHX CBOMCTB KHUCIIOT.

OcHoBanust, ux Kiaccupukanus. Jlucconuanus OCHOBaHMM W WX CBOICTBa B CBET€ TEOPUHU
AIIEKTPOJUTUYECKON JHCCONManuK. B3anMoaeicTBue OCHOBaHMM ¢ coyiiMH. Vcmoab30BaHME TaOIHIIBI
pacTBOPUMOCTH ISl XapPAKTEPUCTUKA XMMHUYECKHUX CBOWCTB OCHOBAHMM. B3amMoJelCTBUE ILIETOYEN C
OKCHJIaMM HEMETAaJIJIOB.

Conmm, wuX pguccolManysi W CBOWCTBA B CBETE€ TEOPUU AJICKTPOJUTUYECKOM  AMCCOLIMAIIMH.
B3auMozeiicTBre colield ¢ MeTauiaMu, OCOOCHHOCTH ATHUX peakiui. BzaumomelcTBie cojieit C COJIMH.
Hcnonws3oBanue TaOIUIBI PACTBOPUMOCTHU VISl XapPAKTEPUCTUKU XUMHUYECKUX CBOMCTB COJICH.
O06o0meHre cBeleHni 00 OKCHaax, X KilacCU(pUKAIIUU U CBOMCTBAX.

I'enernueckue psabpl MeTaia M HEMETaJUIa. ['@HeTHYeCcKast CBSI3b MEXIY KIacCaMu HEOPraHUYECKUX
BCILIECTB.

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

Omnpenenenue cTerneHel OKUCIEHUS ISl SJIEMEHTOB, 00pa3yIOLIMX BelIecTBa Pa3HbIX KiaccoB. Peakiuu
MOHHOTO OOMEHAa W OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKHUCIUTENIb M BOCCTAHOBUTEIND,
OKHCJIEHUE M BOccTaHOBJIeHUE. COCTaBICHUE YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIMA
METOOM 3JIEKTPOHHOTO OajnaHca.

CBolicTBa MPOCTBIX BEIIECTB - META/VIOB M HEMETAJUIOB, KHUCIOT W COJEH B CBETE€ OKHUCIUTEIbHO-
BOCCTaHOBHUTEJIbHBIX PEAKIIUH.

JemoncTtpauuu. McnbslTaHue BemeCTB M MX PACTBOPOB HA 3JIEKTPONPOBOJHOCTh. 3aBHCHUMOCTH
AJIEKTPONPOBOJHOCTA YKCYCHOW KHUCJIOTBI OT KOHILIEHTpaluu. JIBM)KEHHE OKpall€HHBbIX HOHOB B
3JIeKTpUUYeCcKOoM mose. B3aumopelicTBue IUHKA ¢ cepoi, coistHOM kucioroi, xisopuaom menu (II).
I'openne marnus. BzaumonenicTBue XJIOPHON U CEPOBOJOPOIHON BOJIBI.

Jlaboparopubie ombITel 18. B3ammopeiicTBue pacTBOpPOB XJopuaa HaTpus M HuUTpara cepebpa. 109.
[Tony4yenue HEpacTBOPUMOTO THAPOKCHUIIA U B3aUMOJEHCTBHE ero ¢ kucioTamu. 20. BzaumoneiictBue
KHCIIOT ¢ OCHOBaHWsAMH. 21. B3aumopelicTBHEe KHCIOT C OKCHAAMH MeTalioB. 22. B3auMopmeicTBue
KUCIIOT ¢ MeTamiaMu. 23. BzaumopeiicTBue KHCIOT ¢ coysaMu. 24. BsauMogeiicTBue IIelIoueH ¢
kuciaotamu. 25. B3anmoneicTBue menodeii ¢ okcuaaMu HeMeTauioB . 26. B3anmoeiicTBre menoueii ¢
comssmMu. 27. Tlomy4deHue U CBOICTBA HEPACTBOPUMBIX OCHOBaHMi . 28. B3auMoseiicTBHEe OCHOBHBIX
OKCHIOB ¢ KHciaoTaMu . 29. BsaummoneiicTBHe OCHOBHBIX OKCHIOB C BOIOI . 30. BsaumopeiictBue
KHUCIOTHBIX OKCHIOB ¢ ImeimoyamMu. 31. Bs3auMopaeiicTBHe KHCIOTHBEIX OKCHIOB C BOIoil. 32.
BzaumopneiictBue coneii ¢ kucioramu. 33. B3anmopelicTBue cojiei ¢ menodamu. 34. B3aumMoneicTue
coJieit ¢ cosamu. 35. B3anmopaeiicTBre pacTBOPOB COJIEH C METaIaMU.

Tema 7. IIpakTukyMm 2. CBoiicTBa pacTBOpPOB 3/1eKTPOoJuTOB(14)

Pemenue skcnepuMeHTaIbHBIX 3a7a4.

IMpome:xkyTounasi arrecTanusi (TectoBasi padora) 1 yac



TemaTnueckuii mian

Neri/n Hazpanue temsl, pazaena Kon-Bo | Ilpaktuueckue | KonTponbHbie
4acoB paboThl paboTsl
8kaace
1. BBenenue 4 yaca
2. ATOMBI XUMHUYECKHX JIEMEHTOB 8 yacoB 1
3. ITpocTsie BenecTBa 7 yacoB
4. CoeMHEHNs] XUMUYECKUX YIEMEHTOB 15 vacoB 1
5. M3MmeHeHust, MpOUCXOsIIINe C BENIECTBAMU 11 yacoB 1
6. [paxtukym Nel 3 gaca 3
7. PactBopenue. PactBopsl. CBOWCTBA PaCTBOPOB IEKTPOJIUTOB 16 gacos 1
8. IIpaxTukym Ne2 1 gac 1
9. [pomexxyTouHas aTrectanus (TectoBas pabora) 1 yac
66 yacos 4 yaca 4 gaca
Hroro:




3. TemaTH4eckoe (KaJieHIAPHO-TEMAaTHYeCKOe) NJIAHUPOBAHME 10 XUMHUH 8 KJIacce

No HazBanue pa3nena u TeMma KomnuecTtso ara
P 4ACOB 4 ®opmupoBanue YV
ypoka [Ipumeuanue
1o (KOppEKTUPOBKA)
PETYJISATHBHBIC | IO3HABATEIbHbIC | KOMMYHHUKATH | JIMYHOCTHBIC
Teme BHBIC
BBenenue(44)

1 BBoausiii HHCTPYKTaX I10 Tb 1 dopMupoBaHue DopMupoBaHUE dopMupoBaHue DopMupoBaHUe
pu pa60Te B KaOMHETE XMMHU. MIOHATHA O XUMHUHU | YMEHHS yMeHus paboTaTh | MHTEpeca K
HpeHMeT XUMUU. BemeCTBa_ 1 ec poJikd B Ha6J'I}OI[aTB, B I1apax, OTBCUATh HOBOMY

2 I/ICTOpI/Iﬂ pa3BI/ITI/I$I XUMUH. 1 JKH3HHU 4YC€IIO0BCKaA JAC€JIaTh BBIBOAbI Ha BOIIPOCHI peaAMETY.
[IpeBpallcHIE BEIECTB. IIPY IPOBEICHUM | YYHTEIS, yMEHUE

3 3HAKU XMMUYECKUX JJIEMEHTOB. 1 OTIbITOB, YMCHWA | HCTOAR3OBATS
Ta6muma .. Menseneesa paboTath ¢ XUMHUYCCKHUN

KHUTOM U ¢ SI3BIK, YMEHUE
4 Xumuaeckue GOpMyIIbI. 1 y Y
OTHOCHUTENbHAS AaTOMHAS U MEpUOAITECKOH | padoTars ¢
CHUCTEMOM. XUMHUYECKOU
MOJIEKYJIIPHAS] MACCHI. Hocynoit
MaccoBas 10511 2IeMEHTa B
COEMHEHHH.
Tema 1. ATOMBI XUMHYECKHX 3J1eMEeHTOB (84)

5 Crpoenue atoma. M30TOIBI 1 ®opmupoBanu | DopmupoBanu | DopmupoBanu | PopmMupoBaH

€ IOHATHI O € yMEHUs € YMEHHUs ve UHTepeca

6 Onextponsl. CTpoeHHE 1

P P CTPOCHUH paboTath ¢ CITyIIaTh
AIEKTPOHHBIX 000JOYEK. . K
7 W3MmeneHue cBOiCTB 1 aroma, KHHTOH, YAHTCI,
. KOHKPETHOM
XUMUYECKHX IEMEHTOB 110 XUMHUYECKON YMEHHUS BECTH JHUAJIOT C P y
XUMHYECKOM
TPYIIIaM U TEPHOIAM. CBSI3H U €€ MHTETPUPOBAT | YUUTEIIEM U
Y DJIEMEHTY,

Meramnueckue cBOMCTBA.




HMonnas cBsa3b.

KoBasienTHas HenosipHas
XUMHYECKasl CBS3b.

10

DJiekTpooTpuUliaTeibHOCTh. KoBa
JIEHTHAs MOJISIPHASE XUMUYECKAst
CBSI3b.

11

O00011IeHIE U CUCTEMATHU3ALIS
3HAaHWUHU 10 TeEME «ATOMEI
XUMHUYECKUX BJIEMEHTOBY.

12

KounrpoJabnas padora Nel no
TeME «ATOMBI XUMUYECKUX
AJIEMEHTOBY

BUOaXx.

b 3HAHUA U3
¢u3uku B
XHMHUIO.

ApYruMu
YYAIIUMHUCS.

TIOUCK
JIOTIOJIHUTEIh
HOH
uHpopMauu
O HEM.

Tema 2.IIpocThie BemecTBa(/4)

13

Merammueckas cBsa3b IIpocteie
BEIIECTBA-METaJLIbI.

14

IIpoctsle BemecTBa —
HEMEeTaJlJIbl, UX CPaBHEHHE C
MeTaJlJIaMu. AJUIOTPONUSL.

15

Komunuecto BCIICCTBA.

16

Mounsipabiii 00BEM
ra3000pa3HbIX BEIIECTB.

17

Perenue 3agau c
HUCIIOJIBL30BAaHUEM ITOHATUN
«KOJIMYECTBO BEIIECTBA»

18

Pemenue 3amau ¢
HCITOJIb30BAHUEM MOHATHHI
«MOJISIpHAsi Maccay, «MOJISIPHBIN
00BEMY

19

O0001IeHrEe 1 CUCTEMAaTH3aIINs
3HaHui 1o reme «lIpocrteie
BELIECTBAY

®opMupOBaHU
€ MOHATHUSA O
MeTaJax,
HEMeTaJulax,
KOJINYECTBE
BEILECTBA.

YMenue
padoratb ¢
Y4EOHHKOM,
JIOTIOJIHUTEIbH
on
JIUTEPATypOH,
MEePUOIUYECKO
1 CUCTEMOM.

YMeHue
COTpyIHHYAT
b C YUUTEIIEM
B TIOUCKE U
coope
UHpOpMaLIUU
, CITyIIIaTh
ero.

Osnagenue
HaBBIKAMH
JUIS
MPAKTHIECKO
i
JEeATETBHOCT
H.




Tema 3. CoennHeHHs1 XMMHYECKHUX 3J1eMeHTOB (154)

20 Crenensp okuciaeHus. OCHOBbI 1 ®opMupoBaHu | YMeHue YMenue YMeHue
HOMEHKJIATYpbl OMHAPHBIX € TMOHSATHUS O paboTats ¢ paboraTth B UCIIOJIb30BaT
CO€JIMHEHUI CTENeHU Y4eOHHUKOM, napax, B b 3HAHUS B

21,22 | Okcunsl 2 OKHCIIEHUS, yMeHUue rpynmmax, OBITY.

23,24 | OcHoBaHus. 2 KJIaCCOB CONOCTAaBJIATh, | OTBEYATh Ha

25,26 | Kuciorsl 2 COCJIMHECHUH, paborath ¢ BOIIPOCEI

27,28 | Conu, Kak MPOU3BOJIHBIE COJICH 2 YHUCTBIX opmynamu. YIUTECIIA.

Y OCHOBAHUU BEIIECTBAX U

29 AMop(hHBIE U KPUCTATUITMYECKHE 1 CMECAX.
BEIIIECTBA.

30 Yucrele BEIecTBa U CMECH. 1
MaccoBast u 00beMHas 1011
KOMITOHEHTOB B CMECH.

31 Pacuyersl, cBs3a”HHBIE C 1
TIOHSITUEM «JIOJIS.

32 O00011IeHIE U CUCTEMATU3AIUS 1
3HaHui mo reMe «CoeanHeHust
XUMHUYECKUX HJIEMEHTOB)

33 du3ndecKue SIBICHUS . 1
Pasznenenus cmecei.

34 KonTtpoabnas padora Ne 2 o 1
TeMme «CoeMHEeHNs XUMUYECKUX
AJIEMEHTOBY

Tema 4. U3menenusi, npoucxoasinue ¢ Bemecrsamu (11y)

35 XUMHUYECKHUE SBIICHUS. Y CIIOBUS 1 ®opMupoBaHu | YMeHHE YMenue YMeHue
Y TIPU3HAKYU TTPOTEKAHUS € TIOHSITHH O paboTath ¢ BECTH WHTETPUPOBA
XUMHUYECKUX PEeaKui XUMHUYECKUX Y4eOHUKOM, JTUAJIOoT, Thb

36 3aKOH COXpPaHEHUSI MACChI 1 peaKnusIxX, uX | MepUOANYECKO | paboTaTh B MOJyYCHHBIE
BellleCTBA. XUMHUYECKUE TUIAX; YMEHUSL | U CUCTEMOH, napax, 3HAHUS B
ypaBHEHUS MrcaTh AITOPUTMOM paboratb ¢ MPaAKTHIECKO




37,38

PacueTsl mo xummyeckum
YPaBHEHUSM

peaKIu u
paccTaBisTh

39

Peakuuu paznoxenus. [lousitue
0 CKOPOCTH PEaKIuu U
KaTaJin3aTopax

ypaBHEHHUE B
XUMHYECKHUX
peaxusx.

40

Peakuuu coegunenus. Lenouku
MIEPEXO0JIOB.

41

Peaknuu 3amemenud. Pan
aKTUBHOCTH METAJIJIOB

42

Peakuun oomena. [1paBuiio
bepronne.

43

Tunel XUMHYECKUX pEaklUii Ha
IIPUMEPE CBOMCTB BOJBI.
[TonsiTue o runponuse

44

O06001IeHYE ¥ cCUCTEMAaTU3 AL
3HaHui o reMe «3MeHeHus,
MIPOUCXOJIAIINE C BEICCTBAMMN)

45

Kounrpoabnas padora Ne 3 no
TeMe «3MeHeHus,
MIPOUCXOSIINE C BEIIECTBAMM

paccraBieHUs
KO3 PHUIHEHT
OB B
XUMUYECKUX
YPaBHCHHSIX;
yMEHHe
UHTETPUPOBAT
b 3HAHUA U3
(bu3uKH B
XHMHUIO.

YUUTEJIEM.

U JKU3HU.

Tema S. Ilpa

KTHKYM 1. «IIpocTeiimme onepanynu ¢ BemecT

BOM» (34)

46

[IpaBuna no TexHuke
0e30macHOCTH IpU paboTe B
kabuHere xumun. [IpakTndeckas
pabota Ne 1 «IIpuembl
oOpaiiieHus ¢ 1abopaTOPHBIM
000pyZ0BaHUEM U
HarpeBaTeIbHBIMH TPHOOPAMI

1

47

[TpakTuyeckas pabora Ne 2
«IIpu3HaKn XUMHUYECKHX
peaKuuii»

48

[TpakTuueckas pabora Ne 3




«IIpuroroBiienue pactTropa
caxapa U OIpPEJEIIEHUE Er0
MacCOBOM JIOJIM B pacTBOPE»

Tema 6. PacTBopenne. PactBopbl. CBoiicTBa p

aCTBOPOB JJIeKTPOJIUTOB. (164)

49 DNEKTPOIUTHYECKAS 1
JTUCCOITHAITHS.

50 OcHoBuble nonoxeHust TOJI. 1
HoHHbIE ypaBHEHUS pEaKIUN.

51,52 | KucioTsl: kiaccudukanus u 2
cBoiicTBa B cBeTe TO/]

53,54 | OcHoBaHuA : KIaccuUKaIUI U 2
cBoricTBa B cBeTe TO/I,

55,56 | Okcuapl: KIaccupuKamms u 2
CBOICTBA

57,58, | Conu: kimaccudukamnms u 3

59 cBoiicTBa B cBete TOJ]

60 ['eneTnueckast CBSA3b MEXKAY 1
KJIACCAaMH HEOPTaHUIECKUX
BEIIECTB.

61 KonTtpouabHnas pa6ora 4 no 1
Teme «PacrBopenue.

PactBopsl. CBoiicTBa
PACTBOPOB JIEKTPOJIHUTOB.»

62 Knaccnuukanuss XUMHYECKIX 1
peakiuit. OKUCIUTETHHO —
BOCCTAHOBUTEJIHbHBIC PEAKITHH.

63 CBolicTBa N3y4EHHBIX KIIaCCOB 1

BeniecTB B ceete OBp

®opMupoOBaHU
€ YMEHUS
pabotath ¢
Y4EOHHKOM,
ANITOPUTMAMH
COCTaBIICHUS
MOHHBIX
YpPaBHEHUU U
paccTaHOBKH
kodurmeHt
OB B
OKHUCJIUTEIHHO
BOCCTAHOBHUTEI
BHBIX
pEaKIMsIX.

dopMHUpOBaH
ue yMeHus
paboTaTh
VHAWBHUYaJIb
HO U B Iapax,
COTpYJHUYAT
bC
YUUTENEM,
yMEHHE
3a/1aBaTh
BOIIPOCHI.

dopmMupoBaH
ue yMeHus
UHTErPUpPOBA
Tb 3HaHUSA O
pacTBoOpax,
KHCJIOTax,
OCHOBAHMUSIX,
COJISIX U
OKCHJIaX B
IIOBCEIHEBHY
10 JKU3Hb.

[Ipe3enTanus

[Ipe3enTanus

[Ipe3enTanus

[Ipe3enTanus

[Ipe3enTanus

[Ipe3enTanms




64

[ToBTOpHTENEHO-0000IIAFOTITHI
ypok 1o teme «PactBopeHue.
PactBopnl. CBOMCTBA pacCTBOPOB
AJIEKTPOJIUTOBY»

Tema 7. [IlpakTukym 2. «CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOBY (14)
65 HpaKTI/IquKa}I pa60Ta 4 dopmupoBaHue dopmupoBaHue ®opmupoBanue | PopmHpoBaHHE
«PelLICHHE SKCIIePHMEHTAIBHBIX HOHSITHH 0 yMEeHHUsI paboTaTh | yMeHHsI yMEeHHsI
312 pacTBopax, C YIeOHHUKOM, pabortaTh HWHTETPUPOBATh
A IEKTPO- ITOPUTMaMU WHANBHUAYAIBHO | 3HAHHUS O
JIUTHYCCKOM COCTaBJICHUSI U B mapax, pacTBopax,
JIMCCOLMALHH, HOHHBIX COTPYIHHUYATh C | KHCIOTaX,
HOHHBIX ypaBHEHUI 1 yUUTEIEM, OCHOBAHWUSIX,
YPaBHEHUSIX, PacCcTaHOBKU yMEHHe COILIX U
KHCIIOTax, KO3 PHUIIUCHTOB 3a/1aBaTh OKCHJaX B
OCHOBaHHH, BOKHCIIUTEIBHO- | BOIPOCHI. HIOBCEJHCBHYIO
COJISIX, OKCHJIOB, BOCCTaHOBHTENIBH JKU3HB.
OKHUCJIUTCIIbHO- bIX pCaKIHU-X.
BOCCTAaHOBUTCIIbH
bIX pCaKIuiX.
IIpomexyTounas arrectauus (14)
66 [TpoMexyTodHast aTTeCTaIHS

(TecroBas pabota)




Onucanue yue0HO-MeTOAUYECKOr0, MATEPHAJBLHO-TEXHUYECKOT0 U HH(OPMAIIMOHHOT 0
odecneyeHnsi 00pa3oBaTeJILHOIO NMpoiecca.

HatypanbHble 00bexThl. HaTtypanbHble 00BEKTHI, HCHOIb3yeMble B OOYyYEHHH XMMHH, BKJIIOYAIOT B
ce0s KOJUIEKIMHM MHHEPAJIOB M TOPHBIX IOPOJ, METAIOB M CIUIABOB, MHHEPAJbHBIX YIOOpEHHH,
TUIACTMACC, Kay4yKOB, BOJOKOH M T. A. O3HAKOMJICHHE YyYaluXcsl ¢ oOpa3laMu HCXOIHBIX BEIIECTB,
MOJTYNPOAYKTOB W TOTOBBIX M3AETHHA TO3BOJSET MOMYYWTh HATJSAHOE TMPEACTAaBICHHE 00 JTHX
MaTepHajax, UX BHEIIHEM BUJE, a TAKXKe O HEKOTOPbIX (hpr3ndecKkux CBONHCTBaX. 3HAUUTEIbHbBIE YIeOHO-
MO3HABaTEeNbHBIE BO3MOXKHOCTH HMEIOT KOJJICKIMH, H3TOTOBICHHBIE CaMUMH  OOyYaroIIUMHUCS.
[TpeameTs! A7 TAKMX KOJUIEKLIWE COOMPAIOTCS BO BpEMsI OKCKYPCHI M JPYTUX BHEYPOUHBIX 3aHSTHH.
Konnexnun ucnosp3yroTcsl TOIBKO A O3HAKOMJICHHS YYAIMXCsl C BHEIIHUM BUAOM U (pU3MYECKUMHU
CBOWCTBAMH M3Yy4aeMbIX BELIECTB M MaTepuayioB. (i mpoBeeHHs XMMHUYECKUX OIBITOB KOJUICKIIUH
HCIIOJIb30BaTh HENb34.

XuMHYecKHe peakTHBBI U MaTepuanbl. OOpalieHne co MHOTHMH BEIIECTBAMH TPEOYeT CTPOroro
COOJIIOICHHUSI IIPABUII TEXHUKU 0€30I1aCHOCTH, OCOOEHHO P BBIITOJHEHNH OIIBITOB CAMUMH YYaIMMUCSL.
Bce mnHeoOxoauMple Mepbl IMPEJOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOIIMX JOKyMEHTax U
WHCTPYKIUSX, a TAK)KE B IIOCOOUSX ISl yUUTENeH XUMUH.

Haunbonee yacto ncrnosb3yemble peakTUBBI U MAaTEpHAIIBL:

1) mpocThie BellecTra - Me/lb, HATPHH, KAIbIMH, aTFOMUHUHN, Marduii, jkene3o0, HHK, Cepa,;

2) oxcunabl — meau(ll), kampims, xenesa (1), maruaus;

3) KHCIOTBI - COJIsIHAsI, CepHasi, a30THAsL;

4) OCHOBaHHS - TUAPOKCHJ HATPUS, TMAPOKCHA KajlblHs, THIPOKCHI Oapusi, 25%-HbIii BOAHBII
pacTBOp aMMHaKa;

5) conu - xnopuasl Hatpus, meau (I1), xenesa(lll); HuTpaTel kKanus, HaTpus, cepedpa; CynbhaThl
memu(ll), sxemesa(ll), xxenesa(lll), amromunus, aMMOHHS, Kajvsi, OPOMHUJT HATPHS,

6) opraHMYecKue COCTMHEHHMS - KpaxMmall, TJIMLIEPUH, YKCYCHas KUCIOTa, METHIOBBIH OpPaH)KEBBIN,
(deHondTaNenH, TaKMYyC.

XuMnyeckasi J1adopaTopHasi HOCyAa, ANNAPAThI M NPUOOPbI. XUMUYECKas TOCYa NOIpa3aesieTCs Ha
JIBE TPYIIIBL: ISl BBIIOJIHEHUS OMBITOB YYALIMMUCS U AEMOHCTPALIIOHHBIX OIBITOB.

[TpubGopbl, anmapaTthl W YCTAaHOBKH, HCIOJb3yeMble Ha YpPOKax XHUMHH, IOJAPA3ACISIIOT HA OCHOBE
NPOTEKAIOUINX B HUX (DU3NYECKUX M XUMHYECKHX MPOLIECCOB C YYAaCTHEM BEILECTB, HAXOMSIINXCS B
Pa3HbBIX arperaTHbIX COCTOSIHUSX:

1) mpubops! It pabOTHI ¢ Ta3aMH - TOJyYeHHEe, COOMpaHUe, OYMCTKA, CYIIKa, MOTJIONICHHE Ta30B;
pEaxIui MeX 1y IOTOKaMH T'a30B;

2) ammapaTbl W TPUOOPHI Ul OMBITOB C JKUAKAMH M TBEPIbIMH BELIECTBAMU - IIEPErOHKA,
GUIbTpOBaHUE, KPUCTAJUTU3AIMS; TPOBEACHUE pEAKIUi MEeXIy TBEpIbIM BEUICCTBOM U
JKUAKOCTBIO, )KMJKOCTBIO U JKHUJIKOCTBIO, TBEPABIMH BEILIECTBAMH.

Bae 3710ii knaccupukanuy HaXOAATCS 1BE IPYIIbI yueOHOM anmaparyphl:
1). nnst U3ydeHusl TEOPETUIECKUX BOINPOCOB XUMHU - MIUTIOCTPALMS 3aKOHA COXPAHEHHS MacChl
BEIIECTB, AEMOHCTpAIU 3JIEKTPONPOBOJIHOCTH PACTBOPOB, JEMOHCTpPALIMS ABIKEHUS HOHOB B
JNIEKTPUYECKOM TII0JIe; Il W3Yy4YeHHs CKOPOCTM XHMHYECKOW peakIuu U XHMHUYECKOro
paBHOBECHS;
2). IUTsl WIDTEOCTPAIH XUMHUYECKIX OCHOB 3aBOJICKUX CIIOCOOOB TMOTydeHHUs] HEKOTOPHIX BEIIECTB
(cepHOI KHCTIOTHI, aMMHaKa ! T. II.).
BcemomoratenbHyl0  poib  MrpalOT HM3MEPHUTENIbHBIE W HarpeBaTelbHbIE IMPHOOPHI, Pa3IHYHBIC
TIPHUCIIOCOOIEHUS IT1s1 BBITTOTHEHSI OTIBITOB.
Mopean. O0beKTaMH MOJEIHPOBAHHUS B XMMHUU SIBISIFOTCSI aTOMBI, MOJIEKYJbBI, KPUCTAJUIBI, 3aBOJCKUE
anmapartbl, a TaKKe MNPOUCXOIAIINE IMpolecchl. B mpenogaBaHuM XMMUH HCIOJB3YIOTCS MOZCIH
KPHUCTAJUIMYECKUX PEIIeTOK aimasa, rpadwura, cepbl, pocdopa, okcuna yraepoxa(lV), nona, xenesa,
Mean, mMarausa. HaGopel Mojeneil aTOMOB ISl COCTaBIIEHHS IIAPOCTEP)KHEBBIX MOJENEH MOJEKYyJ IpH
M3YYEeHUU OPTaHUYECKON XUMUH.
Y4ueOHBbIe MOCOOHS HA MeYaTHOHN ocHOBe. B mporiecce 00ydeHUsT XUMUHM HCIIONB3YIOTCS CIIEIYIOIIHNE
TaOJIMIBI TIOCTOSHHOTO 3KcmoHupoBaHus: «llepmogmueckas cucrtema xuMmudeckux snementoB J[. U.
MenneneeBa», «Tabmuia pacTBOPUMOCTH KHCJIOT, OCHOBAaHWUH W coyiely, «NEeKTPOXHUMUYCCKUN Pl
HaNpsDKEHUH METaIoBy.
Jnis opraHu3anii caMOCTOSATENFHONH paboThl OOydYalOMIMXCS Ha YPOKaxX MCHOIB3YIOT Pa3sHOOOpa3zHbIe
JUIaKTUYECKUE MaTepualipl: T€Tpaju Ha II€4aTHOH OCHOBE, KapTOUKU C 3aJaHUSAMH Pa3HOW CTENEHU
TPYAHOCTH [T U3y4YEHHSI HOBOTO MaTepHaia, CAMOIIPOBEPKH U KOHTPOJIS 3HAHUH ydyaIuxcsl.



OKpaHHO-3BYKOBbIe CpeJACTBa 00y4eHHsl. DKPaHHO-3BYKOBBIC TOCOOMS AEIATCS Ha TpU OOJbIIHUE
TPYIIbL: CTATUYHBIC, KBA3UINHAMHIYHbIC U TUHaMUYHbIe. CTaTHIHBIMU SKPaHHO-3BYKOBBIMHU CPEJICTBAMU
o0yyeHHs1 SBIAIOTCS AWAQUIBMBI, IUANO3UTHUBBL  (CNAABI), €JUHWYHBIE TpPAHCIAPAaHTBl IS
rpagompoektopa.  Cepurt  TpaHCHApaHTOB  TO3BOJSIOT ~ WMHUTHUPOBaTh  ABIDKCHHE  IIyTEM
MOCJICIOBATETIPHOTO HAJIOXKEHUSI OJHOTO TpaHCHapaHTa Ha JApyrod. Takwe cepuu OTHOCAT K
KBa3UIMHAMHYHBIM YKPAHHBIM ITOCOOHSM.

JuHaMUYHBIMH ~ 3KPaHHO-3BYKOBBIMH ~ TMOCOOMSIMH  SIBIISIIOTCSI  TNPOM3BEJCHHMs  KuHemarorpada:
JOKyMEHTAJILHOTO, XPOHHKAIBHOTO, MYJIBTHIDIMKAIMOHHOTO. K 3TO#l ke rpynme OTHOCATCS >KpaHHO-
3BYKOBBIE CPENICTBA OOYUCHHMS, Ul MPEIbSBICHUS HHPOPMAIUN KOTOPHIX HEOOXOANMa KOMITBIOTEpHAs
TEXHUKA.

Texunueckue cpeacrsa odydenus. [Ipy KOMIUIEKCHOM HCIIONB30BAHUHU CPEACTB OOYUYCHHUSI HEN30EKEH
BOIIPOC O BO3MOKHOCTH 3aMEHBI OTHOTO IIOCOOUS APYTUM, HApHMep IEeMOHCTPAMOHHOTO I Jlabopa-
TOPHOTO OIBITA €ro u300paxkeHueM Ha skpaHe. MHpopmaius, comepxkaliascs B 3KpaHHOM IocoOuw,
NpeACTaBiIsieT COOO0H JIMIIb OTpPakeHHE PealbHOT0 MHUpa, M MO3TOMY OHAa JOJDKHA HUMETHb OMOpy B
YyBCTBEHHOM OIBITE 00ydJaromuxcs. B mpoTuBHOM citydae (popMUpYIOTCS HETIpaBUIIbHBIE U (popMaIbHbIE
3HaHMA. OcOOCHHO OMacHO GPOPMHUPOBAHNE UCKAKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX IPECTaBICHHUIA,
MIOCKOJIBKY 9KpaHHOE MPOCTPAHCTBO U BPEMsl 3HAUUTENHHO OTIMYAIOTCS OT PEalbHOTO MPOCTPAHCTBA U
BpPEMEHHU. DKpaHHOE I0COOUe HE MOKET 3aMEHUTH COOOH peabHbIi OOBEKT B MPOLIECCE €ro MO3HAHUSA
BBHUJIy TOTO, YTO HE MOXKET OBITHh HCTOYHHKOM YYBCTBEHHOT'O OIIBITA O CBOMCTBAX, CYIIECTBEHHBIX MPHU
HN3Y4YCHHUU XUMHU: IBCTEC, 3alaxe, KpUCTALUIMYECKOM CTPOCHHU U T. O. B 10 *)e BpemMs IIPpU HAJIMYHNU Y
ydamuxcs J0CTaTOYHBIX YYBCTBCHHBIX 3HaHUU Ha HEKOTOPLIX 3Talax O6y‘ICHI/I$[ BOCITPOU3BCACHUC XNUMU-
YECKOT0 OTbITa B JKPAaHHOM TOCOOMM MOXeT ObITh Ooyiee IIenecooOpa3HBIM, YeM €ro IOBTOpPHAs
JIEMOHCTpAaNusl.

Ilnanupyemble pe3yJbTaThl H3yUeHHs] y4eOHOr0 npeMeTa.

B pesynbrare n3ydeHus: Xumun Ha 6a30BOM ypOBHE YUEHUK JOJIKCH
3HATH/IOHUMATh:

® XHMHYECKYI0 CHMBOJHKY: 3HAKA XHMHYECKHX JJIEMEHTOB, (OPMYIBl XUMHUYECKHX BEIIECTB,
YPaBHEHUS] XUMHUECKUX PEaKLIU;

® BAXKHCUIHME XUMHYECKHE TIOHSITHS: BEIIECTBO, XWMHUYSCKHM JJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTCJILHBIC aTOMHasd W MOJICKYJIIpHass MAacCChbl, MOH, aJUIOTPOIHWA, HM30TOIIbI, XUMHNYCCKAA
CBsA3b, JJICKTPOOTPHUUATCIIBHOCTH, BAJICHTHOCTL, CTCIICHbL OKHCJIICHUA, MOJIb, MOJIApHAA Macca,
MOJISIDHBI 00BEM, BeIecTBa MOJEKYJISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHHS, PacTBOPEI,
AIEKTPOIUT U HEAIEKTPOIIUT, ANEKTPOIUTHUECKAS AUCCOLUALINS, OKUCIUTENb U BOCCTAHOBUTETD,
OKHUCJICHHE U BOCCTAHOBJICHHE, TEIJIOBOH 3((EeKT peakluu, CKOPOCTh XMMUYECKOW pEakiuu,
KaTajan3, XUMHUYECKOe paBHOBECHE, YIIIEPOAHBIN CKeleT, (pyHKIMOHANbHAS TPYIIa, U30Mepus,
TOMOJIOTHS,

L] OCHOBHBIC 3aKOHBI XMMUHU: COXPAHCHUA MACChbl BEIIECTB, ITIOCTOAHCTBA COCTaBa, nepnognqecm/n‘/i
3aKO0H;

L] OCHOBHBIC TCOPHUU XHUMHU: XUMHUYECKOHN CBs3H, SHGKTpOHHTHHeCKOﬁ aucconuranuvmn, CTpOCHHUA
OPraHUYEeCKUX COEIUHEHU;

e  BaXKHEWIIKE BELIECTBA U MaT€pUANIbl: OCHOBHBIC METAJUIBI U CIUIABBI, CEpHAs, COJISIHASI, A30THASI U
YKCYCHasi KHCJOTHI, IIEII0OYM, aMMHAaK, MUHEpajbHbIE YJAOOpEHUS, METaH, STWICH, alleTUIICH,
OeH30I1, ATaHOJ, KUPBI, MbIJIa, TIIFOKO3a, caxapo3a, KpaxMal, KIeTdaTka, 0K, UCKYCCTBEHHBIC
N CUHTECTHUYCCKUEC BOJIOKHA, Kay4yKH, IJIaCTMACCHhI;

yYMeTh:

e Ha3bIBaTh. 3HAKU XHMHUUYECKHUX 3JIEMEHTOB, H3YUYCHHBIE BEIIECTBA MO «TPUBUAIBHOI» WU
MEXXIyHapOJIHON HOMEHKIATYPE;

L] onpeaeysaTb: BAJICHTHOCTb M CTCIICHb OKHUCIICHUA XUMHYCCKHUX JJIEMCHTOB, THIL XUMHUYECKOH
CBsA3M B COCAMHCHUAX, 3apsa] HOHA, XapaKTEp CpE€Abl B BOJHBIX pPaCTBOpaxX HEOPraHUYCCKUX
COCIMHEHUM, OKUCIUTENb U BOCCTAHOBUTENb, IPUHAAJICKHOCTh BEIIECTB K Pa3IMUHbIM Kilaccam
OpPraHUYECKUX COCTUHEHUMN;

®  XapakTepH30BATh: JIECMEHTHI MAJBIX TIEPHOJOB IO WX IMOJIOKEHUIO B MEPUOIMIECKON CUCTEME
JI.1.MenneneeBa;, oOmpe XMMHYECKHE CBOWCTBA METAJUIOB, HEMETAJIOB, OCHOBHBIX KIIACCOB
HEOPraHWYECKUX U OPTaHMYECKUX COEJUHEHUM; CTPOCHUE U XUMHUYECKHE CBOMCTBA M3YUEHHBIX
OpPTraHUYECKUX COCTUHCHUMN;



e O0OBSICHAITH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBAa M CTPOEHUS; MPUPOAY XUMHUECKOU
CBsI3U (MOHHOM, KOBAIEHTHOM, METAJUINYECKOM ), 3aBUCMOCTh CKOPOCTH XUMHYECKOH peakiu 1
MOJIO’KEHHUST XUMUIECKOTO PAaBHOBECHSI OT Pa3IMUHBIX (PaKTOPOB;

® BBINOJHATH XHMUYECKUH SKCIHEPUMEHT IO pPACIO3HABAHMIO BaXXHEUIINX HEOPraHMYECKHX
(xucnopoa, BOIOpO/, YIIIEKUCIBIHA ra3, aMMHaK, PACTBOPHI KUCIIOT U LIETI0Yel, XIOpUa-, CylbhaT
-, KapOOHAT-NOHBI, HOHBI AMMOHHUS) U OPTaHUYECKUX BEILECTB;

e BBIYHCIATH. MACCOBYIO JOJIO0 XWMHYECKOTO dSJIeMEHTa Mo (popMmyne COeIMHEHHS, MacCOBYIO
JIONIF0 PacTBOPEHHOTO BEIIECTBA B  PAacTBOpE, KOJIMYECTBO BEMIECTBA, OOBEM WIHM Maccy
peareHToB WK MPOAYKTOB PEaKIINH.

® MPOBOAUTH CAMOCTOSITETIHHBIN MOMCK XUMHUECKONH HHPOPMAIIUK C UCIOJIb30BAHHEM Pa3InIHBIX
WCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX  M3JaHWH, KOMIBIOTEPHBIX ©0a3 JaHHBIX, PECypCOB
HHTepHeTa); MCHOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHMH I 00pabOTKM MW Tepemadu
XUMHYECKOH HH()OPMAaILIMY U €€ TPECTaBIeHHs B Pa3IHIHBIX (opMax;

®  HCNOJb30BATh NPHOOpPeTeHHbIe 3HAHMSI M YMEHHs] B NPAKTHYECKOil IeATeIbHOCTH H
TMOBCEIHEBHOM KM3HH JIJIA:

e  00BSCHEHUS] XUMHUYECKHX SBJICHUH, TPOUCXOISAIINX B IPUPOJIE, OBITY U Ha TPOU3BOJICTBE;

e ompenereHus BO3MOXXHOCTH NMPOTEKAHUA XUMHUYECKUX MpPEeBpallleHuil B Pa3IMYHBIX YCIOBUAX U
OLICHKHU MX IIOCIICACTBUM;

®  DKOJIOTMYECKH IPaMOTHOTO MTOBEICHUS B OKPYKaIOIIEH cpere;

® OIICHKH BIHUSHHUS XMMHUYECKOTO 3arps3HEHHsI OKPYKAMOIIEH Cpeibl Ha OpPraHW3M YellOBeKa H
JIPYTHE KUBBIE OPTaHU3MEI,

e (Oe3omacHOro OOpalieHUs] C TOPIOYMMH M TOKCHYHBIMH BEUIECTBAMH, J1a0OpaTOpHBIM
00opyI0BaHUEM;

® PUTOTOBJICHHUS PACTBOPOB 3a/IaHHOI KOHIIEHTPAIMH B OBITY U Ha IPOU3BOCTBE;

® KPUTHYECKOH OLIEHKH JIOCTOBEPHOCTH XHMMHYECKOW WH(POPMALUH, MOCTYMAIOMIEH M3 pPa3HBIX
HCTOYHHKOB.

Pexomenayemasi qureparypa.
1. Jlurepartypa, ucnoJib3yemMasi yuuTejieM

- OCHOBHAs IUmepamypa
1. T'abpuensa O.C. [Iporpamma kypca xumun aist 8-11 kimaccoB 0011e00pa3oBaTeIbHBIX YUPEKACHUH. —
M.: [poda;

2. I'abpuensa O.C. Xumus: 8 kiace : yueOHUK JuIs 00111e00pa30BaTeNIbHBIX yupexaeHuit. — M.: Jlpoda.

- OONONHUMENbHASA TUMEPAmypa

1. T'abpuensia O.C. Uzywaem xummio B 8 .. nupakruueckue matepuaisl / O.C. I'abpuensn, T.B.
CwmupnoBa. — M.: bk rutroc

2. Xumusi: 8 Kimacc: KOHTPOJIBbHBIE W TpoBepouHbie padotsl kK yueOnuky O.C. [abpuensna «Xumus. 8
knace» / O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymakosa u ap. — M. : poda;

3. T'abpuensia O.C., Buckoboitnukosa H.IT., SlmykoBa A.B. HacronbHas xkHura yuutesns. XuMus. 8 K.
Metoaudeckoe nmocodue. — M.: Jlpoda;

4. I'abpuensu O.C., PynoB H.H., TonkyHoB B.M. Xumuueckuil skcriepuMeHT B mmkone. 8 kiacc. — M.:
Apoda

5. Anxumuk (http://www.alhimik.ru/) - oguH M3 Jy4mHMX CANTOB PYCCKOS3BIYHOTO XHUMHYECKOTO
WnTepHeTa OpueHTHPOBAHHBIM HA YUUTENS U yUCHUKA, PETIo1aBaTeNsl U CTY/ACHTA.

2. JluTepatypa, peKoMeHayeMas JJIs yUanuxcs.
- OCHOBHAs IUmepamypa
Iabpuensa O.C. Xumus: 8 knace : yueOHUK i 0011e00pa3oBaTeNbHEIX yupexaeHuil. — M.: [lpoda.
- OONONHUMENbHASA TUMEPAmypa
1. Kypnan «XvuMus B IMKOIE»;
2. Kontpen - Xumus msa Beex (http://kontren.narod.ru). - uapopmManroHHO-00pa3oBaTeNbHbIN cailT Ay
TeX, KTO U3y4aeT XUMHIO, KTO €€ MPENoAaeT, Ul BCEX KTO HHTEPECYEeTC s XUMHUEH.
3. Amxumuk (http:/www.alhimik.ru/) - omuH W3 Jy4mIMX CAHTOB PYCCKOS3BIYHOTO XHUMHYECKOTO
WuTepHeTa OprueHTHPOBAHHBIM HA YUUTENS U YUCHUKA, PETIOAaBaTeNsl U CTYACHTA.
4. DHUMKIIONEINYECKUH CIOBaph FOHOTO XUMHUKa



3. Menguapecypchsl.
— CD «Heopraamdeckast XUMHS», U30ATEIBCTBO «Y UATEIIH
— CD «lIIxona Kupmina u Medoaus», H31aTeabCTBO «Y YUTEINbY
—  Xwumus. IIpocBemenne «Heopranndeckast XuMus»,. 8 kiacc. (Ha 2-X THCKaX)
— Xwuwmus (8-11 xmacc). Bupryansaas mabopatopus (yaeOHOE dIEKTPOHHOE U3JaHIe)

https://visper.tech/public-video/b6f70d8a-4967-11ee-832b-0242c0a8400a



https://visper.tech/public-video/b6f70d8a-4967-11ee-832b-0242c0a8400a

