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1. TTosicHUTEIbLHAA 3aAMHCKA

[Tporpamma Kypca coctaBieHa Ha ocHOBe OCHOBHOW 00pa30BaTeIbHOW MPOTPAMMBI CPETHETO
obmero obpazosanus MOY bpeittopckoit COIIl, ¢ ydueTroM aBTOPCKOW NMPOTrpaMMbl K JTUHUHU
YMK B.B.Jlynuna: Xumus. YriyOnennsnii ypoBeHb. 10—11 kmaccel : pabodasi nmporpamma K
muann YMK B. B. Jlynuna : yue6HO-MeTomnueckoe mocodue / B. B. Epemun, A. A. /Ipo3mos,
H. B. Epemuna, 2. HO. Kepumos. — M. : [Ipocda, 2017.

OnexkTuBHbIN Kypc «PerieHne pacdeTHbIX 3ahad IO XUMUN» paccuuTaH Ha 344. (1 yac B
Henemo). Kypc npennasHauen Juig  ydammuxcs 10 KiaccoB M HOCUT — IIPEIMETHO-
OPHUEHTUPOBAHHBIN XapaKTep.

Xumuueckoe 00pa3oBaHHE 3aHMMAET OJHO U3 BEIYLIMX MECT B CHCTeMe OOLIero o0pa3oBaHusl,
4TO Ompenaesercss 0e3yCIOBHOM MPAaKTUYECKOH 3HAYMMOCTBIO XHMHUH, €€ BO3MOXHOCTSIMH B
IIO3HAHUU OCHOBHBIX METOJIOB H3YYEHHUS HIPUPOAbI, (YHAAMEHTAJIbHBIX HAYYHBIX TEOpPUH U
3aKOHOMEPHOCTEH.

Pemienue pacyeTHbIX 3a/a4 3aHMMAET BaXXKHOE MECTO B U3YYEHHUU OCHOB XMMHMUYECKOW HAayKH.
[Ipu pemeHun 3ama4 TPOUCXOAUT OoJiee TIyOOKOE M TOJIHOE YCBOEHHE yuyeOHOTo marepuarna,
BbIpa0aThIBAIOTCS HABBIKM IMPAKTUUYECKOTO0 NPHUMEHEHHs HMEIOIUXCA 3HAHWH, pa3BUBAIOTCS
CIIOCOOHOCTH K CaMOCTOSITEJIbHOM paboTe, MpOoUCXOoAUT (OPMUPOBAHHME YMEHUS JIOTUYECKU
MBICJIUTB, UCII0JIb30BaTh IPUEMbI aHAJIN3a U CUHTE3a, HAXOJUTh B3aUMOCBSI3b MEXKAY 00bEKTaMHU
U SBICHUSIMHA. B 5TOM OTHOIIEHNHU pemieHue 3ajad sBISETCs] HE0OXO0AUMBIM KOMIIOHEHTOM TIPU
U3y4EHHH TaKOW HAyKH, KaK XUMHUS.

Hesn kypca:

- BOCIIUTaHHUE JUYHOCTH, UMEIOIIEH pa3BUTOE €CTECTBEHHO-HAYYHOE BOCIIPUSATUE TPUPO/IBI;

- pa3BUTHUE TBOPYECKOTO MOTCHIMAJIA YUAIIUXCS;

- pa3BUTHE MO3HABATEIBHON MEATEIHHOCTH YYAIlUXCS 4Yepe3 aKTUBHBIE (DOPMBI M METOJbI
00y4eHUs;

- 3aKperieHue, CUCTeMaTH3alusl 3HAHUH yJalluXcsl 10 XUMHUU;

- oOydYeHHEe yJaluxcs OCHOBHBIM TOJIX0/IaM K PEIIEHUIO0 PACYETHBIX 3aJ1a4 M0 XUMUH.

3apaum kypca:

- BOCIIUTBIBATh TPYAOIIOOHE U LIEIEeYCTPEMIICHHOCTb;

- IIOKa3aTh CBA3b O6y‘~IeHI/I$[ C JXXU3HBIO,

- (opMHpOBaTh HAYYHOE MHUPOBO33PEHHE;

- pa3BUBATh JIOTHUYCCKOC U TBOPUYCCKOC MBIINIJICHUEC, YMCHUC HAXOUTH HGCTaHI[apTHBIﬁ Ioaxona K
PEIICHUIO 3a/1a4M U BEIOUPATh PAllMOHATBHBINA CIIOCOO pelIeHHs], yMEHUSI IPaBUIIHHO
0(QOpMIISITh pellIeHne 3a7au, IPUMEHATh (PU3NUYECKUE BEJIMYUHBI, CIIPABOYHYIO HH(OpMaIIHIO;

- IOMOYb yYalllUMCS B TOATOTOBKE K MOCTYIUICHHUIO B BY3bI;

- Pa3BUTh UHTEPECHI YUAIINXCS, YBJICKAIOIUXCS XUMHUEH.

Conepkanre MaTepualia, MCIOJb3yeMble (OPMBI U METOAbI OOYyUEHHsI TO3BOJSIOT YCHUIIUTH
B3aHMOCBSI3b MPENoJABAHMA M H3yYeHHMs Kypca ¢ peaju3aunueil padodeii mporpammsl
BOCIIMTAHUA HIKOJIBI.

B conepxanun peanusyroTcs cleayrolue 3a1a4i BOCIUTHIBAIONIETO XapaKTepa:

- (hopmupoBaHNe XUMUYECKON KapTHUHBI IPUPO/IBL;

- (popmupoBaHUe YCTONYMBOTO MO3HABATENLHOIO HHTEPECA K XUMUUECKON HayKe, XUMHYECKOMY
00pa30BaHUIO U XUMUYECKUM MPOeECCHsIM;

- BOCIIUTAHHE MOJIOKUTEIBHBIX TMYHOCTHBIX Ka4eCTB 00yJarOIUXCS;

- BOCIIUTaHHUEC CaAMOCTOATCIBHOCTH, ITOOIIPECHUEC HaCTOMYHNBOCTH IIpu pCIICHUU HECCTAaHAAPTHBIX
3aJa4, MOMCKE BBIXOA U3 MPOOJIEMHBIX CUTYyalUH;



-OpraHu3alys 3MOLMOHAIBHBIX CHUTYallUl, BBI3BIBAIOLIUX YIMUBIECHHUE, PafOCThb, IPUMEHEHHUE
APKUX MIPUMEPOB, MOJIOKUTEIBHO BO3ACHCTBYIOLINX Ha YyBCTBA 00YYAIOIIUXCS;

- BOCHHTaHUE TIOTPEOHOCTEW B UTCHMM JONOJHHUTEIHHOH XHMHYECKOH JHUTEpaTypsl, B
JKCIIEPUMEHTUPOBAHUM KaK MOTUBALIUY yYEHHUS.

Peanuzamuu nporpaMMbl BOCHUTAHHUS CIIOCOOCTBYET HCIOJIb30BAaHUE HHTEPAKTHUBHBIX (POpPM
OpraHu3aluu

JESTEIIbBHOCTH 00y4JaroluXcs:

- UHTEIUIEKTYaJbHBIX M POJEBBIX HWIP, CTUMYJHPYIOUIUX I103HABATEIbHYI0 MOTHBALIUIO
IIKOJIbHUKOB;

- JIMCKYCCHH, KOTOpbIE JAlOT Y4YallUMCS BO3MOXKHOCTh HPUOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOI'O

JI1aJIoTa;

- UCTIOJIb30BaHUE IPYNIOBON (OpMBI pabOThI WM PadOTHI B Mapax, KOTOPbIE y4aT HIKOJIbHUKOB
KOMaHHOU paboTe U B3aUMOJICHCTBHUIO C IPYTHMU JIETbMU;

- BKJIIOUEHHUE B 3aHATHUS UIPOBBIX IMPOLEAYP, KOTOpPbIE MOMOIaroT IMOAJAEPkKaTh MOTHUBALIMIO
JeTe K MOJY4YeHHMIO 3HAHUM, HaJaKMBAHWUIO IMO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILEHUN B
KJIacce, MOMOTal0T YCTAaHOBJICHUIO TOOpOXKenaTeaIbHOU aTMoc(ephl BO BpeMsl 3aHATHS

2. Ilnanupyemble pe3yJbTaThl 00y4YeHHUSs

Ilo oxkOHYaHMHU KypCa YYCHUK HAYYUTCH:
- UCnONBL308aMb hopmyabl A pacyéTa OCHOBHBIX XUMUYECKUX BEJIUYNH;
- onepupoeéamsv NOHAMUAMU. KOJIUYECTBO BELIECTBA, IJIOTHOCTb, OTHOCUTEIbHASA IJIOTHOCTb,
Mmacca, 00bEM, UNCII0 CTPYKTYPHBIX €AMHMII, MaccoBas 10Jis, 00bEMHast 10JIf;
- NpUMeHAmMb pasiuuHble eOUHUYbl WU3MEPEHUs BEIUYHH, COBPEMEHHYIO MEXIYHAPOIHYIO
HOMCHKJIATYPY OPTraHUYCCKHUX U HCOPraHUUCCKHX BCUICCTB,
- 6bINOJIHANMb pacqembli
- 10 (hopmyJiaM, UCTIOJIb3YsI KOJIMUECTBEHHBIC OTHOIIICHHUS,
- 10 HECKOJIbKMM XHUMHYECKUM YPAaBHEHUSIM;
- [10 TCPMOXUMHUYCCKHUM YPABHCHHAM;
- pacueTsl, CBSI3aHHBIE C KOHLIEHTPALMEH BEIIECTB;
- Ha BBIXOJ MMPOAYKTA PEAKIINU OT TCOPETUICCKU BO3SMOXKHOTO,
- 10 XUMHUYECKUM YpaBHEHUSM, €CITH OJTHO U3 PEarupyrolux BEIECTB B3ATO B U30BITKE;
- 10 YPAaBHEHHSM pEAKIUHd C HCHOJB30BAHUEM PACTBOPOB C  OMNPEICIEHHOU
KOHLEHTpALHUEN paCTBOPEHHOTO BEIIECTBA;
- NPOCHO3UPOBAMb pe3yibmam U BO3MOKHOCTb IIPOTEKAHUsI OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuui ¢ y4aCTUEM OPraHUYECKUX U HEOPTaHUYECKUX COCIUHEHUN;
- paccmaenames KodI(puyuenmvl B ypaBHEHUAX OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaKLUi
METOJIOM 3JIEKTPOHHOTO OanaHca;
-yCMaHaenueams MOJIEKYJSIPHYI0O U BO3MOXKHYIO CTPYKTYpHYIO (GOpMylly BellecTBa IO
W3BECTHBIM IIPOJYKTAM CIOPAaHMS UM MACCOBBIM JIOJISIM 3JIEMEHTOB B COCIMHEHUU.

3. CoaepxxaHue NporpaMMsl
Tema 1. Cmpykmypa xumuueckot 3adayu (5 uacos)

JIBe CTOPOHBI XUMUYECKOW 3a/1aur. AHAIHU3 3a7]a4H, BBIJCICHUE XUMHUECKON 1 MaTeMaTHIeCKON
4acTel, CIoCOOBI 3aJaHMsI YCIOBHIA: HETOJIHBIC, JUIIHAE W HEONPEICIICHHBIE MaTeMaTHIECKUe
MaHHBIE 3aJa4H.

[Tonsitie o B3auMHO OOpaTHBIX 3amadax. OOparHas 3amada W ee cocrabieHune. CocTaBieHUE
MPOCTBIX M CIIOKHBIX 33724 IO XUMUYECKUM (pOpMYJIaM BEIIECTB.



CrpykTypa 3aJa4y 10 ypaBHEHUSIM XUMHUYECKUX peakuuil. Ux coctaBienue. CioxHble 3a/1ayu,
UCIOJIb30BaHNE KOMOMHHUPOBAHHBIX 3HAHUN W3 Pa3HBIX Pa3/elioB XUMHUU U APYTUX MPEIMETOB.
OpuruHanbHOCTh BONPOCA HECTAHAAPTHBIX 3a]ay, HAJIMUUE HEONPEAEIEHHOCTH, UCTOPUUECKUX
CBEICHMI, BKJIIOUYEHHE pPA3HOOOpPA3HBIX Ha3BaHHWI BEIIECTB. 3aHUMAaTelbHBIC 3aJayu.
TpuBuanbHas U COBPEMEHHAs! HOMEHKJIATypa XMMUYECKUX COCIUHECHUI.

Tema 2. Boiyucnenus no xumuveckum gpopmynam (14 wacos)

Pacuérbl ¢ wucmonb30BaHMEM Ta30BBIX 3aKOHOB, OTHOCHUTEIHHOW IUIOTHOCTH CMECH TIa30B,
00BEMHON U MOJIBHOM JTOJIM BEIIECTB B CMECH.

Boruucnenuss cpenHeil MoJApHOW Macchl cMecH. HaxoxkiaeHue MaccoBOM J0JIM 3JIEMEHTa B
BEIIECTBE, MACChl XMMHUYECKOTO AJIEMEHTa B 00pasiie BEIIeCTBA, ONPEICICHHE XUMHYECKOTO
3JIEeMEHTa Ha OCHOBaHHUH €r0 MacCOBOM JIOJM U CTENIEHU OKHUCIICHUS! B OMHAPHBIX COSAMHEHUSX.
Haxoxnenne MonekynsipHOH (opMysbl BellecTBa MO ero aOCOJOTHOM W OTHOCHTEIBbHOM
IUIOTHOCTHU MApPOB U MacCOBOH J10JI€ AJIEMEHTOB.

Haxoxaenne MONEKyIsIpHOW (GOPMYIbl OPTaHUYECKOTO COCIUHEHUs 1Mo Macce (00bemy)
MPOJYKTOB CTOPAHHSL.

Haxoxxnenne macchl d7€MEHTa, €ClIM W3BECTHAa Macca BEIIeCTBa; M MacChl BEIECTBA, €CIU
M3BECTHA Macca JJIeMEHTa.

Pemienue 3amau Ha cmecu anreOpandecKuM CrocoOoMm.

Tema 3. 3a0auu na pacmeopwl (15 uacos)

Paznuunble criocoOb! perieHns 3a1a4 Ha pacCTBOPUMOCTh. PacTBOpUMOCTh KPUCTAUIOTUIPATOB U
UX OCAKICHHE U3 HACBIIECHHBIX pAacTBOPOB. 3aJauyd C MCIOJIb30BAaHUEM CBEICHUM O
PacTBOPUMOCTH KPHUCTAJUIOTUIPATOB UJIM CBA3aHHbBIE C UX IOJIyY€HUEM. 3a/1a4l Ha BbIUMCIICHHUE
MacCOBOW J10JIU PacTBOPEHHOI'O BEILIECTBA MPU PACTBOPECHUM KPUCTAJUIOIMIPATOB U OOpaTHBIE
3anaur. CpaBHEHUE MOHATUN «PacTBOPUMOCTb» M «MaccoBas J0JIsl paCTBOPEHHOI'O BEIIECTBA B
pactBope». IIpaBuno cmemeHus u anreOpandeckuil cnoco0 peleHHs 3a/ady Ha CMEIIMBaHHE
pacTBOpOB.

ITonsTHe KOHUEHTpanuu pacTBopa. MoligdpHas KOHLEHTpauus. Pemenue oauMnuaasbIX 3a1ay ¢
IPUMEHEHHUEM Pa3HOOOPa3HbIX CIIOCOOOB BBIPAKEHUS COJIEP)KAaHUS PACTBOPEHHOI'O BEILIECTBA B
pactBopax. Ilepexon oT o1HOM KOHLIEHTpalyy K Ipyroi. Pemenne 3agau EI'O.

4. TemaTnyeckoe IUIAHHPOBAHHE MaTepHaja Kypca

Ne Ha3Banue Tembl. Koz1-Bo yacos
Tema l. | CTpykTypa XMMHYECKOH 3aJ]auu. 3)

Tema 2. | BeraucneHus mo XuMuIecKuM Gopmynam 14

Tema 3 | 3agauu Ha pacTBOPHI 14

Tema 4. | UTorosoe o0o01IeHNE. 1

Hroro 34

IHoypouHoe niiaHNpOBaHME 3aHATHI

Ne n/n ‘ Tema 3ansTHA

CrpykTypa Xumu4deckoi 3agaum (5 yaca)

1 JIBE CTOPOHBI XUMHUYECKOU 3a/1a4U.

2 [TonsiTre 0 B3aMHO 00paTHBIX 3aadax. OOpaTHas 3a7a4a U €€ COCTaBJICHUE.




CtpykTypa 3a7a4d 10 ypaBHEHUSIM XUMHUUYECKUX peakiuid. CocTaBieHue 3agad mo
OJTHOMY YPaBHEHUIO pEAKLIUH.

4 TpuBuanpHast M COBpeMEHHass HOMEHKJIaTypa HEOPraHWYEeCKUX COEIUHEHUH.
CocrapiieHHe XUMUYECKUX PEAKIUi ISl POBEJICHUS PACUETOB.
5 TpuBuanpHast W COBpEeMEHHAas HOMEHKJIATypa OPraHH4eCKHX COEIWHEHUH.

CocTaBiicHHE XHMUYCCKHX peaKuHﬁ C Yy4aCTUCM OpraHu4YCCKUX BCIICCTB U
OCYIICCTBJICHHUEC PACUYCTOB 110 HUM.

Bouruncienust mo xumuveckum popmyaam (14 yacon)

6 Pacuétsl ¢ ucnonp3oBaHNEM 3aKOHAa ABOTAPO, OTHOCUTENHHON IIIOTHOCTH CMECH
ra3oB, 00bEMHOI1 1 MOJIBHOM J10JIM BEUIECTB B CMECH.

7 Pacu€rtsl ¢ HCOJIB30BAHMEM Ta30BBIX 3aKOHOB.

8 Boeluucnenuss cpenHeld MOJSIPHOM Macchl cMmecH. PemieHue 3agad Ha Ta3oBbIE
CMECH.

9 Haxoxzaenue wmaccoBoil [0 53JeMEHTa B BEIIECTBE, MAacChl XHMHUYECKOTO
2JIEMEHTa B 00pasle BEIleCTBa.

10 HaxoxaeHne Macchl XUMHUYECKOT0 AJIEMEHTa B 00pas3iie BellecTBa, MacCOBOU JJOTU
JJIEMEHTa B COeAMHEHUH. B3anMooOpaTHbIe 3a/1a4un.

11 OmnpeneneHre XUMHYECKOTO 3JIEMEHTAa HAa OCHOBAaHUU €ro MaccOBOH JOIH H
TIOJIOKEHHS B IEPUOITIECKON CUCTEME.

12 OmnpeneneHne XUMHYECKOIO 3JIEMEHTa HAa OCHOBAaHUU €ro MaccoBOM JOIM U
CTETeHH OKUCJICHHs B OWHAPHBIX COCTMHEHUSX.

13 Haxoxnenne MoJnekylnsspHO (OpMyINIbI BEHIECTBA IO €ro aOCONIOTHOW H
OTHOCHUTEIIbHOM MJIOTHOCTH MapOB U MACCOBOM JI0JI€ SJIEMEHTOB.

14 Haxoxnenne MoJekylnsspHO (OpMyINIbI BEHIECTBAa IO €ro aOCONIOTHOW W
OTHOCHUTEIIbHOM MJIOTHOCTH MapOB U MACCOBOM JI0JI€ SJIEMEHTOB.

15 Haxoxnenne MoseKymsipHOH (OpPMYJBI OPraHUYEeCKOTO COSAMHEHHUS IO Macce
(06beMy) MPOTYKTOB CTOPAHUSL.

16 Haxoxnenne MoJIeKyJIsipHOH (OpMYJIBI OPraHUYEeCKOTO COCAMHEHHUS MO Macce
(06bemMy) MPOJYKTOB CrOpaHuss M YCTAaHOBJIEHUE €r0 BO3MOXKHOM CTPYKTYPHOM
(hopMyIIBI.

17 HaxoxxneHne Macchl 3JIeMEHTa, €ClIM M3BECTHAa Macca BEIIeCTBA; M MacChl
BEIIECTBA, €CJIM U3BECTHA Macca dJIEMEHTA.

18 Pemenue 3agay Ha cMecH anredpanyeckuM CIIOCOOOM € MCHOJIb30BAHUEM OJHOM
MePEMEHHOMN

19 Pemenue 3agau Ha cMmecHu anreOpanuyeckuM CIIOCOOOM C HMCHOJIb30BAaHUEM JABYX

TNICPpCMCHHBIX.

3anaum Ha pacTBOpbI (14 yacos).

20 Paznuunble criocoOb! penieHus 3a1a4 Ha paCTBOPUMOCTb.

21 PaCTBopI/IMOCTB KpUCTAJJIOTHAPATOB W HUX OCAKACHHWC H3 HACBIIICHHBIX
pacTBOpoB. PacueTsl Macchl B pacTBOpE.

22 3azauM C MCMONb30BAaHUEM CBEIEHUN O PAaCTBOPUMOCTH BEIIECTB, B TOM YHCIE
KPHUCTAJUIOTUIPATOB.

23 KomOuHupoBaHHbIE 33aydl C MCIOJIB30BaHUEM JIaHHBIX O PpacTBOPUMOCTHU
BEIICCTBA.

24 3agaun Ha BBIUMCIEHHE MAacCOBOM JIOJIM PAacTBOPEHHOIO BEIIECTBA IpPH
pacTBOPEHUH KpUCTAJUIOTUApaToB. B3aumoobparTHble 3a1auu.

25 3amaun  Ha BBIYMCIEHHE MAacCOBOM JIOJIM PAacTBOPEHHOrO BEIECTBA IIpU




PacTBOPEHUH KPUCTAJUIOTUIPATOB U OOpaTHBIE 3a/JaUH.

26 CpaBHEHHE TIOHSTHHA «PACTBOPUMOCTB» M «MaccoBas JOJS PacCTBOPEHHOTO
BelecTBa B pacTBopey». CriocoObl BBIpaXKEHUS KOHIIEHTPAIIMU PACTBOPOB.

27 CpaBHEHHE TIOHSTHHA «PAacTBOPHUMOCTB» M «MaccoBas [OJS PacTBOPECHHOTO
BEIIECTBA B PACTBOPE».

28 [IpaBuiao cMmemeHus pPacTBOPOB, XHUMHYECKHH CIIOCOO pelIeHus 3agad  Ha
cMmemmBanue pacTBopoB. Criocod pemieH s Mo «IIPABIITY KPECTay.

29 [IpaBmwio cmemieHuss U rpadUyecKuil crocod pelieHus 3a1ad Ha CMENTUBAaHUE
pacTBOpPOB, UX pa30aBIICHHE.

30 Pemtenne 3agau EI'D. 3aganne Ne 27, 28, 29.

31 Pemenue 3amay EI'D. 3amanme Ne 34,

32 Pemenue 3anay EI'D. 3ananue Ne 35.

33 HroroBas paboTa 1o pemieHuo 3aiay.

34 HToroBoe 06001menne. Peduiekcus pe3yibTaToB 0CBOEHUsI MaTepuaa.

5. MeToauveckne U OLlEeHOYHbIE MATEPHAJIbI
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I'munka H. JI. 3agaun u ynpaxhHeHus mo oOmiei xumuu: Yued. mocobue anst By30B. - JL.:
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Ky3bmenko H. E., Epemun B. B., [lonkos B. A. Xumus: 1151 HIKOJIBHUKOB CTapIIUX KJIACCOB
U TIOCTYTAOIIUX B BY3bl: Yuel. mocobue. - M.: [Ipoda, 1995.

[Ty3akoB C. A. Ilocobue mo XUMHH JIJs MOCTYHAIOIIMX B BY3bl. BOmpockl, ympaxHeHws,
3a/1auun.

Csuranbko U. B. HecrangaptHele 3a1auu no xumuu. - M.: Benrana-I'pad, 1994.

Xomuenko I'. II., Xomuenko U. I'. 3amaun nmo xumuu (Ui MOCTYNAIOUIMX B BY3bl). — M.:
Bricmras mikoira, 1994,

Jaitnexo B.M. Kak Hay4uTh IIKOJIBHMKOB peHIaTh 3a7add MO OPraHUYECKOM Xumuu. — M.:
[IpocBemenue, 1992.

3abponuna P.U., Conosenkas JI.A.. KauecTBeHHBIE 3aJjaud B OPraHUYECKOM XUMHUH. —
benropon, 1996.

PomanoBckas B.K. Pemenue 3agau. — C-ITerepOypr, 1998.

[Mrpemmuep I'.1., XoxnoB A.1. MeTonuka pacueTHbIX 3a1a4 1o XuMuu 8-11 kmaccos. — M.:
[Ipocsemenue, 2001.

Ky3spmenko H.E. Yuucs pemats 3anaun no xumuu. — M.: Ilpocsenienne, 1986.

11 Ky3emenko H.E., Epemun B.B. Xumus s abutypueHToB M ydammxcs. — M.: DK3aMeH,
2003.
12.JIunun P.A., Monouko B.A. Xumus nis aburypuentoB — M.: Xumus, 1993.

13.Mapmanoa [".JI. 500 3amgau o xumun. 8-11 kinacc. — M.: U3gar-mkona, 2000.

14.Cnera JI.A., Xonun 10.B., Uepnsiii A.B. KonkypcHble 3a1aui 110 XMMUU C PEIICHUSIMU. —

Mocksa-XapbkoB: Mnekca-rumuasus, 1998.

15.Xomuenko I'.I1., Xomuenko WU.I". COOpHUK 33124 110 XUMUU AJIs1 TOCTYTAIOIINX B BY3bl. — M.:

Hosas Boana, 1996.

6. llugposbie 00pa3oBaTe/ibHbIE pecypchl



7.
8.

9

http://fipi.ru — denepanbHbIi HHCTUTYT MEAATOTMYECKUX U3MEpeHHH, OTKPHITHINA OaHK
3aJJaHuH.

http://ege.edu.ru — nopran Exunoro NocymapcTBeHHOr0 DK3aMeHa

http://kontren.narod.ru — caiit «KoHTpen» - HHPOpMAIKs 0 OPraHU3ALUH U TTOJITOTOBKE K

ET'D mo X¥Muu, THITEI 331aHui, yaeOHas TUTepaTypa, BOIPOCHI U OTBEThI, HHTCPAKTHBHBIE
TECTHI.

http://www.egesha.ru/  Erema Py

https://chem-ege.sdamgia.ru/ Pemry EI'D. Xumus.

https://chemege.ru/materials/ TeopeTnyeckue MaTepHabl U MPUMEPHI 33[aHUN TI0 XUMHUH C

PCLICHUSMH.
WurtepueT-ypok (00pa3oBaTenbHbIH BUIeo noptan) Anpec caiira: https://interneturok.ru/

Wurtepuer-yueOnnk «OcHOBBI XuMun» Ajnpec caiira: http://www.hemi.nsu.ru/

. Xumus. O0pa3zoBaTelIbHBIN CAlT IS KOJIBHUKOB. Anpec caiira: http://hemi.wallst.ru/

10. YueOnuk xumun. Anpec caiita: http://my.mail.ru/community/chem-textbook/
11.Menua-ypoku caiira 'Y SI0 HITUCO  https://media.edu.yar.ru/media/index.html?group=21
12.®enepanbHbIil HEHTP HHPOPMALMOHHO-00Pa30BATENBHBIX PECYPCOB
http://fcior.edu.ru/catalog/srednee_obshee

13. TecroBbie paboTs o xumuu 11 ximacce https://infourok.ru/biblioteka/himija/klass-
11/uchebnik-278/type-58

14. [lepconanbublii caiit yunrtenss Monoakunoit H.H.
https://www.sites.google.com/site/personalnyjsajtmolodkinojnn/ucenikam/10-klass



http://fipi.ru/
http://ege.edu.ru/
http://kontren.narod.ru/
http://www.egesha.ru/
https://chem-ege.sdamgia.ru/
https://chemege.ru/materials/
https://interneturok.ru/
http://www.hemi.nsu.ru/
http://hemi.wallst.ru/
http://my.mail.ru/community/chem-textbook/
https://media.edu.yar.ru/media/index.html?group=21
http://fcior.edu.ru/catalog/srednee_obshee
https://infourok.ru/biblioteka/himija/klass-11/uchebnik-278/type-58
https://infourok.ru/biblioteka/himija/klass-11/uchebnik-278/type-58
https://www.sites.google.com/site/personalnyjsajtmolodkinojnn/ucenikam/10-klass
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