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MNOACHUTEJBbHASA 3AIINCKA

Pabowas mporpamma 1O XUMHM pa3paboTaHa Ha OCHOBE CIEIYIOIUX HOPMAaTHBHBIX
JOKYMEHTOB:

1. @denepalibHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOI'O OOIIETO
o0Opa3oBaHms, YTBEPKIAECHHOTO Mpukazom MunoobpHayku Poccun ot 17 nexadbpst 2010r. Nel1897 (nanee
oIrocC)

2. [IpumepHoii  ocHOBHOH  00pa3oBaTeNbHOW  MPOrpaMMBI  OCHOBHOI'O  OOIIETo
oOpazoBanusi, 0100peHHO DenepanbHBIM Y4eOHO- METOJAMYECKUM OOBEAMHEHHEM IO OO0IIeMy
obOpazoBanmuto (mpotokon 3acemaanus ot 08.04.2015 Ne 1/5)

3. PaGouass mporpamma kypca xumuu pa3paboraHa k yueOHukam aBTopoB O. C.
labpuenssna, M. I'. OcrtpoymoBa, C. A. CnamkoBa mius 9 KiaccoB 001eo0pa3oBaTeIbHBIX
opranuzanuii. CTpykTypa u cojepkanue pabodeil mporpammbl COOTBETCTBYIOT TpeOOBaHUSIM
denepallbHOTO TOCYAapCTBEHHOTO0 00pa30oBaTENbHOTO CTaHAApTa OCHOBHOIO OO0IIero oOpa3oBaHMUs.

YMK O. C. I'abpuensna, . I'. Octpoymona, C. A. Cnaakosa. U3narensbctBo «IIpocsemenuey, 2020

B ocHOBY Kypca n0JIOKEHBI CIEAYIOIINE UICH:

- MaTepUaJbHOE CAMHCTBO M B3aUMOCBS3b OOBEKTOB M SIBJICHUI MPUPOJIBL;

- BeIyllas poJib TEOPETHUYECKUX 3HAHHWM JUIsi OOBSCHEHUS M MPOTHO3MPOBAHMS XUMHYECKHX
SIBJICHU, OLIEHKH WX MPAKTUYECKOW 3HAYNMOCTH;

- B3aUMOCBSI3b KQU€CTBEHHOM M KOJIMUECTBEHHOU CTOPOH XUMUYECKUX 00BEKTOB MAaTEPUATLHOTO
MHUpA;

- pa3BUTHE XMMHUYECKOW HAYKHM M NPOU3BOJACTBO XMMHUUYECKUX BELIECTB U MATEPUAJIIOB IS
YIOBJIETBOPEHHUS HACYIIHBIX MOTPEOHOCTEHM ueloBeKa M OOIIECTBA, PEIICHUs TI00adbHBIX MPoOIeM
COBPEMEHHOCTH;

- TEHETUYECKAs CBSI3b MEXKY BELIECTBAMMU.

Hemu:

@®opMUPOBaHME Y YHAIIUXCS [IEJIOCTHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

Pa3BuTHe mO3HABATENBHBIX HWHTEPECOB, HMHTEIUIEKTYaIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH
yyalMxcsi B IPOLECCE M3YYEHUsT XHMHUYECKOW HAyKM M €€ BKJIaJa B COBPEMEHHBIM Hay4dHO-
TEXHUYECKHUH Tporpecc; (pOpMUPOBAHUE BaXXHEHIINUX JIOTMUECKUX OIEpalfii MBIIUICHUS (aHAIU3,
CUHTE3, 0000IIeHNe, KOHKPETHU3aIKs, CpaBHEHUE U JIP.) B MPOIECCE TTO3HAHUS CHUCTEMbl BOKHEUIITNX

HOHSITI/Iﬁ, 3aKOHOB U TeOpI/II\/’I 0 COCTaBE, CTPOCHUH, CBOMCTBaX U MMPUMCHCHUH XUMHNYCCKUX BCIICCTB.



Bocnuranue yoeXI€eHHOCTH B TOM, YTO MPHUMEHEHHUE MMOTYYSHHbIX 3HaHUN U YMEHUIIIO XUMUU
ABISIETCA OOBEKTUBHON HEOOXOIMMOCTBIO JUIsl Oe30MacHoi padoThl ¢ BEIIECTBAMU M MaTepHalaMU B
OBITY M Ha TIPOU3BO/ICTBE.

IIpoexTHpoBaHMe U peanu3alnus BHITYCKHUKAMU OCHOBHOM IIKOJIBI JIMYHOM 00pa3oBaTeIbHON
TpaekTopuu: BbIOOp mpoduias oO0ydeHHs B cTapiied IIKojie MWIM IpodhecCHOHATHLHOTO
00pa30BaTENBLHOTO YUPEKICHUS.

OgiajieHne KJIKYeBbIMH KOMIETEHIMAMHU: YUeOHO-TI03HABATEIbHBIMHU, HH(POPMALIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKAaTUBHBIMH.

Metoanueckue 0COOCHHOCTH:

1. Cooepircanue Kypca 6vbICHIPOEHO 6 COOMEEMCMEUU C UCMOPUKOIOSUYECKUM U
CUCMEMHO-0EAMETbHOCHHBIM  N00X00aMU HA OCHOGe uepapxuu yueOHvlx npoodaem. Bee
IUJIaKTUUECKUE eIUHUIBI y4YeOHBIX KHUT JUisi 8—9 KIacCcOoB HAYMHAIOTCA C [OCTAHOBKH
oOpa3oBaTenpHON TpoOIEeMBbl (BOIPOC, 3aJaHUE, SKCHEPUMEHT), KOTOpas peuiaercs B Ipolecce
n3ydeHus naparpagda Ha OCHOBE JIEITETbHOCTHOTO TIOJX0/1a.

2. Teopemuueckue nonodxcenus Kypca XuMuu OCHOGHOIU WIKOIbl PACKPbIEAIOMCA HA
OCHOGe WUPOKO20 UCHOIb306AHUA XUMUYECKO20 IKcnepumenma (1a0OPATOPHBIX OIMBITOB H
MpaKTU4YEeCKUX paboT), B TOM YHCIE M MPOBOJAMMOTO B JOMAalIHUX YCIOBUSX, a TakKke
JI€MOHCTPALIMOHHOTO SKCIIEPUMEHTA.

3. Pazeumue UHDOPMAYUOHHO-KOMMYHUKAMUBHOU KomMnemenmuocmu
obyuarouwguxca: oopalieHue K pa3IMYHbIM HCTOYHMKAM XMMHUYECKOH HH(pOpMaIiM, MOATrOTOBKA
MH(GOPMALMOHHOTO MPOJYKTA U €ro NMPe3eHTaLsl, YMEHHE BECTH TUCKYCCHUIO, OTCTAUBATh CBOIO TOUKY
3peHusl U KOPPEKTUPOBATh MO3UIIMIO HA OCHOBE aHaJIW3a apryMEHTOB YYaCTHUKOB JTUCKYCCHHU.

4, MemanpeomemHnulit xapakmep co0epIHCanus yueonHo2o mamepuana:

peann3anys CBsI3€H € MPEIMETaMU HE TOJBKO €CTECTBEHHOHAYYHOIO IIMKJA, HO U C UCTOPHE,
JIUTEPaTypOi, MUPOBOH XYZ0KECTBEHHOU KYIbTYpPOH.

o. Ilpakmuko-opuenmuposannaa 3HaYUMOCms 0mMoOOpa y4ebHo20 CO0epIHcanuUsl, CBI3b
M3Yy4aeMOro Marepuaia ¢ *HU3HbI, (OPMUPOBAHUE IKOJIOTUYECKON IPaMOTHOCTH MpU OOpaIIeHUHU C
XMMHAYECKMMHU BEIIECTBAMM, MaTepHajlaMM U MpOoIlecCaMH, OTBEYAIOIIMMHU TpPEOOBAHHUSIM IPABUI
TEXHUKH O€30MaCHOCTH MPU paboTe B XUMHUYECKOM KabuHeTe (11abopaTopuM) U MOBCETHEBHOM JKU3HU.

Conep:karesibHbIC JIUHUHU NIPeMeTa:

e «Bewjecmeo» — B3aUMOCBSI3b COCTaBa, CTPOEHUS, CBOMCTB, MOJYYEHUS U TNPUMEHEHHS
BELIECTB U MaTEPHUAJIOB;

o «Xumuueckas peakyus» — 3aKOHOMEPHOCTH NIPOTEKAHUS

1 YIPABJICHHSI POLECCAMH ITOYYEHUS U IPEBPAILICHHS] BEIIECTB;



o «Xumuueckuul A3bIK» — OINEPUPOBAHUE CHUCTEMON BAKHEHIIUX XUMHUYECKUX IOHATHM,
BIIQJICHUE XWMHYECKON HOMEHKIATYpOH M CHMBOJHMKON (XMMHUYECKMMH 3HaKamu, (HopMyliamMu u
YPaBHEHUSIMHU);

o «Xumus u dcu3Hby — COOJIOJICHHE TPABUJ XUMHUYECKON O€30MacHOCTH MpH OOpaIieHuu ¢

BCIICCTBAMH, MaTCpralaMi U XUMHYCCKNMHU IIpOLI€CCaMU B HOBCGﬂHCBHOﬁ JKM3HHU 1 Ha ITPOU3BOACTBE.

[Iporpamma opueHTHpOBaHA HA OCBOCHHE OOYYAIOLIMMHCS OCHOB HEOPTaHMYECKOW XUMHH U
KpaTKO€ 3HaKOMCTBO ¢ HEKOTOPBIMU MOHATHIMU U 00bEKTaMH OPraHUYeCKONH XUMUH.

B conepxarenbHOM MHUUN «Bewecmeoy pacKpbIBaeTCA yYEHUE O CTPOCHUHU aTOMa U BEILECTBA,
COCTaBe U KJIACCU(PUKAINH XMMUYECKUX BEILIECTB.

B conepxatenbHON JIUMHUM «Xumuueckas peaxyus» pacKpbIBaeTCs YUYEHHE O XUMHUYECKHX
nporeccax: Kiaccu(puKaus XUMUYECKUX PEaKLUil U 3aKOHOMEPHOCTH UX MPOTEKaHMsI; KaUeCTBECHHAs
U KOJMYECTBEHHAs CTOPOHBl XUMHUECKUX IPOLECCOB (pacd€Tbl IO XUMHUYECKUM (opMmyiaamM Hu
YPaBHEHUSIM XUMHYECKHUX PEAKIIM).

B conepxarenpHON TWHUM «Xumuueckuil s361k» GOPMHUPYIOTCS yYMEHHS YYallMXCsl Ha3bIBATh
BellecTBa 110 (opMysIaM U COCTaBIATh (POPMYJIbI IO UX HA3BAaHMSIM, 3alUChIBATh YPAaBHEHUs peakLUi
U XapaKkTepHU30BaTh UX, PacKpblBaTh MH(OpMAIUIO, KOTOPYIO HECET XMMHUYECKas CUMBOJIMKA, B TOM
qrcie BbIpakeHHas B TaOnmyHoi gopme (Ilepmoamueckas cucrtema XuMH4Yeckux snementoB /[, .
MenneneeBa, Tabiula pacTBOPUMOCTH BELIECTB B BOJIE); HCIIOJIB30BATh CHUCTEMY XHWMHUYECKUX
MOHATHUH JUTSl ONMCAHUS XUMUYECKHX OOBEKTOB (JIEMEHTOB, BEIIECTB, MAaTEPHAJIOB U MPOLIECCOB).

B conepxxarenbHON JWMHUM «Xumus U JiCU3HbY PACKPBIBAIOTCSA JIOTUYECKUE CBSI3U  MEXKAY
CBOMCTBaMHU, MPUMEHEHUEM, MOJyYEHUEM BELIECTB B Ja0OPAaTOPHBIX YCIOBHUSX U Ha MPOU3BOJCTBE;
dbopMupyercss KyabTypa 0€30HaCHOrO0 M HSKOJIOTMYECKHM TPaMOTHOro oOpallleHusi ¢ XMMHYECKUMU
00BEKTaMHU.

B kypce 3HauMmrenpHas poJIb OTBOAUTCA XMMHUYECKOMY OKCIEPUMEHTY: IPOBEICHUIO
MIPaKTUYECKUX pabOT U JTaOOPATOPHBIX OMBITOB, (PUKCAIMM U aHAINU3Y UX PE3YyJIbTaTOB, COONIIOIECHUIO
HOPM H MPaBHJI 0€30MacHOM pabOThl B XUMHUYECKOM KaOuHeTte (1abopaTtopun).

Peanuzanus nmporpaMmsbl Kypca B Ipoliecce 00yd4eHuUs MO3BOJUT 00ydaroMMCs OHATh POjib U
3HaYeHHE XMMUHU CpelM JPYTruX HayK O MPHUpOJE, T. €. PacKpbITh BKJIAJ XUMHH B (hOpMUpPOBaHHE

L[EJIOCTHOW €CTECTBEHHO -HAYYHON KapTHHBI MUPA.

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaMera
IIpenmeTHbIe pe3yabTaThl
[lo 3aBepuieHHio Kypca XUMHHM Ha 3Tale OCHOBHOIO OOIIEro oOpa3oBaHMs BBITYCKHUKHU

OCHOBHOM IIKOJIBI JOJIKHBI OBJIaJICTh CIICAYIOIUMHA PE3YyIbTaTaMU:



|. JTuunocmmuwie pezynomamer:

1. 0co3Hanue CBOEN 3THUYECKOM NPUHAIJICHKHOCTH, 3HAHUE HCTOPUM XUMHUHU U BKIaAa
POCCUMCKON XMMUYECKOM HAYKU B MUPOBYIO XHUMHUIO;

2. ¢opmuposarue OTBETCTBEHHOIO OTHOLIEHUS K IIO3HAHMIO XHWMHUH; TOTOBHOCTH H
CIOCOOHOCTH O0YyYaroIMXCsl K CaMOPa3BUTUIO M CaMOOOPA30BaHMIO HAa OCHOBE M3YyYEHHBIX (PaKTOB,
3aKOHOB M TEOPUH XMMHUH; OCO3HAHHOTO BBIOOpa M MOCTPOCHHE WHAWBUIYAIbHOW 00pa3oBaTeIbHOMN
TPacKTOpUHU;

3. ¢opmuposanue I€TOCTHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, HEOThEMIIEMOM
YaCThIO0 KOTOPOH! SIBIII€TCSI XUMHUYECKasi KApTHHA MUPA;

4. 061a0eHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIMM YPOBHIO pa3BUTHUS HAyKU H
OOIIECTBEHHOH MPAKTHKH, B TOM YHCIIE U XUMHUECKUM;

S. oceoeHue COLMATIbHBIX HOPM, MpaBHJI MOBEIECHUS, poiel U GOpM COLMaTbHON KU3HU B
cCoLMyMe, TNPUPOAE U YAaCTHOW >KMU3HU Ha OCHOBE OHKOJOTMYECKOH KyJIbTyphl M 0€3011aCHOTO
oOpalieHus ¢ BeUIeCTBaMU 1 MaTepHallaMH;

6. @opmuposarue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMH U
B3pOCIBIMU B IIpoliecce 00pa30BaTeNIbHOM, OOLIECTBEHHO IMOJIE3HOH, Y4eOHO-HCCIIeI0BaTENIbCKOM,
TBOPYECKOH M JPYTUX BUIOB JAEATEIbHOCTH, CBI3aHHBIX C XUMHUEH.

Il. Memanpeomemnmnoie pezyromamot:

1) onpedenenue nieneil coOCTBEHHOro OOy4YeHMs, MOCTAaHOBKAa W (HOpMyJIHpOBaHHE ISl ceOs
HOBBIX 33J1a4;

2)nnanupoeanue myTel  JOCTYDKEHUS  KEJaeMoro pesyibrata oOOy4eHHMs XHMHUHM  Kak
TEOPETUYECKOT0, TaK U IKCIIEPUMEHTAIBHOIO XapaKkTepa,

3)coomnecenue CBOMX JAEUCTBUN C IUIAHUPYEMBIMH pPe3yJbTaTaMH, OCyujecmeieHue KOHTPOIIs
CBOEH eATeNbHOCTH B NPOIECCE JOCTHKEHMs pe3ylbTara, olpe/ielieHne crnocoOoB AEHCTBUM mpu
BBINOJIHEHUH J1TA0OPAaTOPHBIX M MPAKTHUYECKMX pPAa0OT B COOTBETCTBUM C MpPAaBUIAMHU TEXHUKHU
0e301acHOCTH;

4) onpedenenue NCTOUHUKOB XMMHUYECKOW WH(OpMAINUKU, MOJyYeHUEe M aHaiu3 €€, CO3aHue
MH(POPMAIIMOHHOTO MPOJYKTA U €ro Mpe3eHTalNs;

5) ucnonv3o6anue OCHOBHBIX MHTEIUIEKTYAIILHBIX OIEpAIMid: aHAIW3a U CUHTE3a, CPABHEHHS H
cUCTeMaTu3aluM, OOOOIIeHHs] W KOHKPETHU3allMH, BBISBICHHE MPUYMHHO-CIEICTBEHHBIX CBS3eH
U nocmpoeHue JIOTUYECKOTO PacCyXICHUS M yMO3aKJIIOUeHUs (MHIAYKTUBHOIO, NEAYKTUBHOIO M IO
aHaAJIOTUH) Ha MaTepHalle €CTECTBEHHO-HAYYHOI'O COJIEP/KaHUS;

0) ymenue coziaBaTh, IPUMEHSTh U MPE0OPa30BBIBATh 3HAKU M CUMBOJIBI, MOJICIM M CXEMBI JJIs

peicHuA y‘Ie6HI)IX 1 IMMO3HaBaTCJIbHBIX 3a1a4,



7) popmuposanue u pazeumue SKOJIOTHUECKOTO MBIIUICHUS, yMEHHE TPHUMEHITh €ro B
M03HABATEIBHON, KOMMYHHUKAaTHUBHOM, COLIMAIBHON MPAKTUKE U MPO(eCCHOHAIBHONW OpUCHTAINH;

8) eenepuposanue nneit u onpeaeIeHUE CPEACTB, HEOOXOIUMBIX JUIS UX PeaTH3aluu.

1I1. IIpeomemnsie pe3yrvmamel:

Buvinycknuk nayuumca:

- XapaKTeprU30BaTh OCHOBHBIC METO/IbI TO3HAHMS: HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT;

- OTNKCBIBATh CBOMCTBA TBEPIBIX, KUIKUX, ra3000pa3HBIX BEIIECTB, BBIACIAS UX CYLIECTBEHHBIC
MIPU3HAKU;

- PacKphIBaTh CMBIC] OCHOBHBIX XUMHUYECKHX MOHATHH (( arom», (( MOJEeKyla», «XUMHUYECKHI
3JIEMEHT», «IIPOCTOE BEIIECTBOY, (( CJII0KHOE BEHIECTBO», (( BAJIGHTHOCTHY», «XUMHUYECKASI PEAKIU,
UCIOJIb3YS 3HAKOBYIO

CUCTEMY XUMUHU;

- packKpbIBaTh CMBICII 3aKOHOB COXPAHEHMSI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

- pa3nu4aTh XUMUYECKHE U (PU3HUECKUE SBIICHHUS,

-Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;

- OIPEIENSITh COCTAaB BEIIECTB MO UX opMyam;

- OIPEJENSATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHMSIX;

- OIPEIENSITh TUIl XUMUUYECKUX peaKLnii;

- Ha3bIBaTh IPU3HAKHU U YCJIOBUS IPOTEKAHNS XUMUUECKUX PEAKLIN;

- BBIABIATH INPU3HAKH, CBHUJETEIBCTBYIOUIME O IMPOTECKAHUM XWUMHUYECKOW PEAKLUM IpU
BBIMIOJTHEHUN XUMHUYECKOIO OTIbITA;

- COCTaBIISATH (POPMYIIBI OMHAPHBIX COCTMHEHUI;

- COCTABJIATh YPAaBHEHUSI XMMHUECKHUX PEaKIIMA;

- co0mo1aTh NpaBuiia 0e30nacHoi paboThl PU MPOBEIEHUH OIBITOB;

*-I10JIb30BaThCSI TAOOPATOPHBIM 000PYIOBAHUEM U MTOCY/IOM;

-BBIYHUCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl

BELIECTB;

- BBIUMCIIATH MAcCOBYIO JIOJI0 XUMHUECKOTO 3JIeMEHTa Mo (hopMyJie COeIMHEHHUS;

- BBIUHCHATH KOJMYECTBO, OOBEM WM MacCy BeEIIeCTBa IO KOJWYECTBY, 00beMy, Macce
peareHToB WM IPOAYKTOB pPEaKIINH;

- XapakTepu3oBaTh (U3NYECKHE W XMMHUYECKHE CBOMCTBAa IMPOCTBHIX BEIIECTB: KHUCIOpPOJA M
BOJOPOJa;

- I0JIy4aTh, COOUPATH KUCIOPOJ U BOJIOPOS;

- pacro3HaBaTh OMBITHBIM MYTEM Tra3000pa3HbIC BEIIECTBA: KUCIOPO/I, BOIOPOI;



- PacKpbIBaTh CMBICI 3aKOHAABOraapo;

- PacKpBIBATh CMBICII TIOHATHH «TETUIOBOM 3 (PEKT peakum», «MOISIPHBIA 00beM»;

- XapaKTepu30BaTh (pU3MUYECKHEe M XUMHUYECKHUE CBOMCTBABOJBI, " PAacCKpBIBATh CMBICI MOHSITHS
«pacTBOp»;

-BBIYMCIIATH MAaCCOBYIO JOJIIO PACTBOPEHHOIO BELIECTBA B PACTBOPE;

-IIPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU 10JIEH PACTBOPEHHOIO BEILIECTBA;

- Ha3bIBaThb COEJAMHEHHS HM3YUEHHBIX KJIACCOB HEOPraHMYECKUX BELIECTB; " XapaKTepU30BaTh
¢u3nyeckue W XUMHMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX BEIIECTB: OKCHJIOB,
KHCJIOT, OCHOBAHHUM, COJICH;

- OIIPEACIIATh IPUHAJIEKHOCTD BEILIECTB K ONPEIEICHHOMY KJIaCCy COCIMHECHMUI;

- COCTaBJIATH (POPMYJIBI HEOPTaHMYECKHX COCIMHEHWH HM3YYEHHBIX KJacco B; " TMPOBOAMUTH
OIIBITHI, IOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPIAHUYECKUX BEILECTB;

- pacmo3HaBaTh OIBITHBIM IIyTEM pacTBOPHI KUCIOT M ILEIOYEH MO0 M3MEHEHUIO0 OKPACKHU
MHMKATOpa;

- XapaKkTepu30BaTh B3aUMOCBS3b MEXKy KJIACCAMHU HEOPIraHUYECKUX COCIMHEHNN;

- packpseiBath cmeici [lepuoanueckoro 3akonall. M. Menzaeneesa;

- OOBSICHATh (PU3MUYECKUIM CMBICI aTOMHOTO (TMOPSIKOBOI0) HOMEpa XMMUYECKOI'O 3JIEMEHTA,
HOMEPOB I'PYIIIBI U IEpUOJa B iepuoanueckon cucreme .M. Menneneesa;

- 0OBSACHATHh 3aKOHOMEPHOCTH HM3MEHEHHS CTPOEHHUS aTOMOB, CBOICTB 3JIEMEHTOB B Ipejenax
MaJIbIX IIEPUOJIOB U IVIABHBIX MTOATPYIII;

- XapaKkTepHU30BaTh XUMHUECKUE 3JIEMEHTHI (OT BOJIOPOJIA 10 KAJIBIU) HA OCHOBE UX MOJIOKEHUS
B nepuoandeckoi cucreme 1. . MenneneeBa u ocoO€HHOCTEN CTPOSHUS UX aTOMOB;

- COCTaBJISITh CXEMbl CTPOEHHUSI aTOMOB MepBbIX 20 3IEMEHTOB MEepHOAUYEcKON cuctemsl 1. .
Menpaeneena;

- PacCKpBIBATh CMBICI TIOHATHH «XUMHUYECKas CBS3bY, (( 2IEKTPOOTPULIATEIEHOCTh;

- XapaKTepHu30BaTh 3aBUCUMOCTh (PU3MUECKHX CBOMCTB BEIIECTB OT TUINA KPUCTAJUIMUECKOM
PELIETKY;

-OIPENEIATh BUL XUMUUECKOH CBSI3W B HEOPraHUUECKUX COCIUHEHMSIX;

- u300pakaTh CXEMbl CTPOGHHMS MOJEKYJ BEIIeCTB, OOpa30BaHHBIX pa3HbBIMU BHUJAMHU
XUMHUYECKUX CBSI3EH;

- PacKpbIBaTh CMBICI MMOHATHA «MOH» «KaTHOH», «AHHOHY, QJIEKTPOIIUTBIY, «HEIIEKTPOIUTHDY,
«QJIEKTPONIMTHYECKAS JUCCOLUALMUA», «OKHCIUTENbY», «CTENEHb OKUCICHUS»,BOCCTAHOBUTEIDY,
«OKHCJIEHHEY, «BOCCTAHOBIIEHUEY;

- OIIpCACIIATh CTCIICHb OKUCIICHUA aTOMa 3JICMCHTA B COCANHCHUU

- paCKpbIBaTb CMBICII TCOPHUU BJ'IGKTpOJ'H/ITI/I'-IeCKOI\/’I JUCCOoIHanuu,



- COCTaBJISITh YPABHEHUS JICKTPOJUTHUYECKON JUCCOIUAIIMU KUCIIOT, MIEI0YEH, COJICH;

- OOBSACHATH CYIIHOCTh MPOIECCa 3JICKTPOJUTUYECKON JUCCOIMALMA M PEAKIUNA HOHHOTO
oOMeHa;

- COCTaBJISATH MOJHBIC U COKPAIIEHHBIC HOHHBIC YPaBHEHUS PEaKIMii 0OMeHa;

- OIIPEACIIATh BO3MOYKHOCTD IMPOTEKAHUS PEAKIIM HOHHOTO OOMEHa;

- IPOBOJIMTH PEAKLINY, OATBEPKAAOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BELIECTB;

- OIIPEACIIATh OKUCIUTENb U BOCCTAHOBUTEIb;

- COCTaBJISATh YPaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUI;

- Ha3bIBaTh (DaKTOPHI, BIMSIONINE HA CKOPOCTh XUMHUYECKON PEAKIIUH;

- KJIaCCI/I(I)I/II_[I/IpOBaTB XUMHUYCCKHUEC peaKLII/II/I 110 paBJII/I‘IHBIM HpI/I3HaKaM;

- XapaKTepU30BaTh B3aUMOCBSI3b MEXKy COCTaBOM, CTPOSHHUEM U CBOMCTBAMH HEMETAILJIOB;

- TPOBOJUTH ONBITHI MO TMOJYYEHUIO, COOMPAHUI0O U U3YYCHHIO XHMHUYECKUX CBOICTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIOT0 ra3a, aMMHaKa;

- paCHO?;HaBaTI) OIIBITHBIM HYTéM Fa3006pa3HI)I€ BCIICCTBA. yI“JIeKI/ICJII)If/'I ra3 1 aMMHaK,;

-XapaKTCpI/ISOBaTI) B3aNMOCBS3b MG)KIIy COCTaBOM, CTpOCHI/ICM nu CBOfICTBaMI/I MCTAJIJIOB,

- Ha3bIBaTh OPraHMYECKHE BEIIECTBa MO uUX GopMyle: MeTaH, 3TaH, 3TUJICH, METAHOJ, 3TaHOI,
TIIMLEPHUH, YKCYCHas KUCIIOTa, aMUHOYKCYCHasl KUCJIOTa, CTEApUHOBAsI KHUCJIOTa, OJICMHOBAsI KUCIIOTA,
IJII0K034a;

- OLICHUBATh BIUSHUE XUMUYECKOTO 3arPsI3HEHHS OKPYKAIOIIEH Cpeibl Ha OPraHU3M YeIOBEKa;

- TPaMOTHO 00paIaThCcs ¢ BEIIeCTBAMU B TOBCETHEBHOMN KU3HMU;

- ONpEAeNsATh BO3MOKHOCTh MPOTEKAHMS PEAKIMl HEKOTOPBIX MPEICTaBUTENIed OpraHUYeCKUX

BCIICCTB C KUCJIOPOAOM, BOAOPOAOM, METAJLJIaMH, OCHOBAaHUAMM, IraJIOTCHAMMU.

BoinyckHUK noayuum 603M0M4CHOCHIb HAYHUMbBCA:

-BBIIBUTaTh U MPOBEPATH 3KCIEPUMEHTAIBHO THIIOTE3bl O XMMHUYECKHUX CBOMCTBAaX BELIECTB Ha
OCHOBE HX COCTaBa M CTPOEHMSI, MX CIIOCOOHOCTH BCTyNaTh B XMMUYECKUE PEAKIMH, O XapaKTepe U
MPOJYKTAX PA3IUYHBIX XUMUYECKUX pEaKui;

- XapaKTEpHU30BaTh BEIIECTBA IO COCTaBYy, CTPOCHUIO M CBOWCTBaM, yCTaHABIMBATh NPUYHUHHO-
CIIEICTBEHHBIE CBS3M MEXKAY JAHHBIMHU XapaKTEPUCTUKAMH BEILECTBA;

- COCTaBIISITh MOJIEKYJIIpPHBIE M TIOJHBIE HOHHBIE YPAaBHEHHS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

- IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENBHBIE UM BOCCTAHOBUTEIbHBIE
CBOMCTBA C yUYETOM CTENIEHEN OKUCIEHUS 3JIEMEHTOB, BXOSLINX B €r0 COCTaB;

- COCTaBJISITh ypaBHEHHUs peakUWd, COOTBETCTBYIOIIMX IOCJIEI0BATEIbHOCTH IpEeBpallieHuit

HCOPTraHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB;



- BBIIBUTATh U NIPOBEPATH IKCIEPHUMEHTAIBHO TMIIOTE3bI O PE3yJIbTaTaxX BO3JICHCTBUS Pa3IMIHBIX
(aKTOpPOB HA U3MEHEHUE CKOPOCTH XMMUYECKON pEaKIIiH;

- HCIIOJB30BaTh HpI/I06peTéHHbIe S3HAHUA [JId OSKOJOTMYCCKHM TI'paMOTHOI0 TIIOBCACHUA B
OKpYXKalollel cpene;

- WCHOJB30BaTh MPUOOPETEHHBIC KIIOUEBBIE KOMIETEHIIMM NPH BBINOJIHEHHH IPOCKTOB U
y4eOHO-HMCCIIE0BATENbCKUX 3aJau 0 M3Y4YEHHUIO CBOMCTB, CIIOCOOOB IMOJYYEHUS M PaclO3HABaHUS
BEILIECTB;

- 00BEKTUBHO OIICHWBATh HH(POPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOLIECCax;

- KPUTHYECKH OTHOCHUTBHCS K ICEBJOHAY4YHOW HH(pOpMAaLUH, HEZOOPOCOBECTHOW peKIame B
CpeAcTBax MaccoBOM MH(pOpMAIIHH;

- OCO3HaBaTb 3HAYCHUC TCOPCTHUYCCKHUX 3HAHUHM 110 XUMHHU JJIA HpaKTI/I‘IeCKOﬁ JACATCIIbPHOCTHU
YeJI0BEKa;

- CcOo37aBaTh MOJEIHM M CXEMBI JUIA PEIICHHs Y4eOHBIX M IO3HABATENBFHBIX 3a]ad, HOHHUMATh
HCO6XOIII/IMOCTI> CO6JHOI[CHI/I$I Hpe[[HI/IcaHI/If/'I, npeapiaraCMbeiX B HHCTPYKIHUAX I10 HCIIOJB30BAHHUIO

JIEKapCTB, CPEJICTB OBITOBOW XUMHHU U AP.



Conep:kanue y4eOHOro npeamera
9 kaacc

IloBTOpEeHue u 00001IeHNe CBeIeHUIT 10 Kypcy 8 kiacca

bunapusie coemunenus. OKcuUIbI CcoJIeOOpa3yroOIIMe W HecojeoOpasyromue. [ HapoKCUabI:
OCHOBaHMs, aMpOTepHbIC, KUCIOThL. Cpennue, kucibie, ocHoBHbIe COJIN.

O06o0uieHne cBeJCHUN O XMMHUYECKHX peakuusx. Kiaccupukaruss XMMUYECKUX PEeakIuid 1o
Pa3IMYHBEIM OCHOBAHUSAM: COCTAaBY W YHCIY PEarnpyroIlux U OOpa3yrIIUXCs BEHIECTB, TEIIIOBOMY
ahdexTy, HapaBICHUIO, U3MEHEHUIO CTEIIEHEH OKHMCIICHUS JIEMEHTOB, 00Pa3yIOIIUX PearupyroIme
BeIeCTBa, (Da3e, MCIOJIb30BaHUIO KaTaIM3aTopa.

[ToHsiTHE O CKOPOCTH XMUMHUYECKOW peakuuu. DaKTOpbl, BIUSIOMIKE HA CKOPOCTh XMMHUUYECKUX
peakuuii: TpuUpoAa pearupyrolux BEHIECTB, HMX KOHIIGHTpalUs, TeMIlepaTypa, IUIOMAIb
CONPUKOCHOBEHUS, HAIMYKE KaTtanu3aTopa. Karamus.

JdeMmoHcTpamun

o O3HaKOMJICHHE C KOJUICKIIUSIMU METAJIJIOB U HEMETAJIOB.

o O3HaKOMJICHHE C KOJUICKIIUSIMU OKCHJIOB, KHCIIOT M COJICH.

e 3aBUCHUMOCTbh CKOPOCTH XUMHYECKON PEaKIIMK OT MPUPObI PEArUPYIOIINX BEIIECTB.

e 3aBUCHUMOCTbh CKOPOCTH XUMHYECKON PEaKIIMK OT KOHIIEHTPALIMH PEarupyromux BemecTB.

e 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKIMu OT IUIOIIAJU CONMPUKOCHOBEHUS pearupyrommnx
BEIECTB («KUIISIIHIA CIION).

¢ 3aBHCUMOCTh CKOpPOCTH XUMHYECKOMN pCakiun OT TEMIICPATYPhI pCArnpPpYyHOIIUX BCIICCTB.

XHMMHYEeCKHE peaKIMU B PACTBOPAX JJIEKTPOJIHTOB

[TonsiTie 006 3IEKTPOIUTUYECKON NUCCONMALNU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. MexaHu3m
JUCCOLMAIMKN DJIEKTPOJUTOB C Ppa3IM4YHBIM XapakTepoM cBsi3u. (CTENeHb DJJIEKTPOIUTHYECKON
aucconnanuu. CUabHbIE U ClIa0ble SIEKTPOIIUTHI.

OcCHOBHBIE TIOJIOKEHUS TEOPUH EKTPOIIUTUUECKON Tucconnanuu. Knaccupukanus HOHOB U UX
cBoiicTBa. KHCI0ThI, OCHOBaHUS U CONU KaK EKTPosnThl. VX kinaccudukanus U Juccoruarnus.

OOmre XMMUYECKHe CBOMCTBAa KUCIOT: U3MEHEHUE OKPAaCKU HWHAMKATOPOB, B3aUMOJIEHCTBUE C
METaJUIaMH, OKCHIaMHU M THAPOKCHIAMHU METAJUIOB M COJIIMU. MoOJEeKysipHbIe U MOHHBIE (TIOJIHBIE U
COKpalIEHHbIE) YPABHEHUSI peaKInil.

XHWMHMYECKUN CMBICII COKpPAIIEHHBIX YPaBHEHHUW. YCIOBUSA IPOTEKAHUS PpEAKIUN MEXAY
JJIEKTPOJIUTAMHU 10 KOHIIA. P11 aKTUBHOCTH METAJLIOB.

OOme XUMHUYECKHE CBOWCTBa IIEJOYed: B3aMMOJEHCTBHE C KHCIOTaMM, OKCHIaMHU
HEMeTaJlJIOB, coisiMu. O0IIre XUMHUYEeCKHE CBOIICTBA HEPACTBOPUMBIX OCHOBAaHUM: B3aUMOJIEHCTBUE C

KHCJIOTaMHU, Pa3JIOKCHHUE TP HarpCBaHUU.



OO0mue XMMUYECKHE CBOWCTBA CPEAHUX COJICH: B3aMMOJICHCTBHE C KHCIIOTaMH, IIEI0YaMU,
COJIIMM U MeTaJlZIaMU. B3auMOIEHCTBUE KUCIBIX COJIEH CO IIEI0YaMH.

I'maponus, kak OOMEHHOE B3aWMOJICHCTBHE coOJiel ¢ BOAOH. ['MApOIM3 COMM  CHIIBHOTO
OCHOBaHUS U cl1aboi KuciaoThl. ['uaponau3 conu cnaboro oCHOBaHUS U CUIIbHOM KucioTsl. [kana pH.

CBoiicTBa KHUCJIOT, OCHOBAHMI, OKCHJIOB M COJIEMl B CBET€ TEOPHUMU IJIEKTPOJUTUUYECKOU
JUCCOIMAIIUU U OKUCIIUTENBHO ~-BOCCTAHOBUTEIIBHBIX PEAKIUH.

JdemMoHcTpanuu.

e VcnibiTaHuE BEIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOIHOCTD.

e 3aBUCUMOCTb 3JICKTPONPOBOJHOCTH YKCYCHOM KHCIOTHI OT KOHIEHTpanuu. " JIBukeHue
OKpAIIICHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.

e Onpenenenue xapakrepa cpesibl B paCTBOpax COJEH.

IIpakTuyeckue padoThl

1. CBoiicTBa KHCIIOT, OCHOBAaHHUH, OKCHUJIOB U COJIEH B CBET€ TEOPUHU DIIEKTPOJIUTHUYECKOMN
JUCCOITMAIIMY U OKUCITUTEIIBHO ~-BOCCTAHOBUTEIBHBIX PEAKIIUN

HeMeTasuibl M UX coeIMHEHUS

CrpoeHue aroMOB HEMETaUIOB W UX TmojoxeHue B Ilepuonuueckoir cucreme. Psn
3NEKTpOOTpULATENbHOCTU. KpucTamnuueckue pemeéTrku HEMETaUIOB — MPOCTBIX  BEIIECTB.
Annotrponusi u €€ mpuuuHbl. Ou3znueckue CBOMCTBa HeMeTauioB. OOIME XWMHUYECKHE CBOMCTBA
HEMETaJIJIOB:

OKHUCIIUTENbHBIE U BOCCTAHOBUTEIBHBIE.

l"anorensl, cTpoeHHEe UX aTOMOB U MOJIEKYJ. PU3HUECKUE U XMMUYECKHUE CBOMCTBA TajJOre€HOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB TaJIOTEHOB B 3aBUCUMOCTH OT X TOJIOKeHus B [lepuoanueckoit
cucteme. HaxoxeHne raloreHoB B MPUPOJIEC U UX TOJydeHHEe. 3HAUCHHE U IPUMEHEHHE TaJOTeHOB.

lasoreHOBOIOPOJBI M COOTBETCTBYIOIIME MM  KHUCIOTBHI:  IUIaBUKOBas,  COJIsSHAsd,
OpoMoBoAOpOHAs, MOI0BOOpoaAHAasA. ['amorenuasl. KauecTBeHHBIE peakllMd Ha TaJIOT€HU-UOHBHI.
[IpumeHneHne coeTMHEHUH rajJoreHoB U UX OMOJOru4ecKast poJib.

OO6mas xapakrepuctuka »3yeMeHToB VIA-rpynmel. Cepa B mpHupoae U €€ IMOJIydeHHE.
AmnnoTpornHbie MOAU(UKAIINK CepPhl U MX CBOMCTBA. XUMUYECKHE CBOWCTBA Cephl U € MpUMEHEHHE.

CepoBoJOpOI: CTpOEHUE MOJNEKYNbI, (U3NYECKHE U XMMHYECKHE CB MHCTBa, TMOIyYeHUE U
3HaueHnne. CepoBogopoanas kuciaota. Cynbduabl U ux 3HaueHue. JIroMmuHOPOPHI.

Oxkcun cepri(1V), cepauctas kuciora, cyabputel. KauecTBeHHas peakiys Ha CyJIb(QUT-UOH.

Oxcun cepsi( VI), cepnas xkucnora, cynbdarel. Kpucramnoruapartel. KauecTBeHHas peakuus Ha

Cynb(ar-uoH.
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CepHass KuCJIOTa - CHJIBHBIN 2JIeKTpoiauT. CBolcTBa pa30aBICHHOW CEPHOM KHUCIOTHI, Kak
TUIMYHOW KHUCIIOTHI: B3aUMOJACWCTBUE C METallaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHIAMH,
OCHOBAHHUSMH M aM(OTEPHBIMH THIIPOKCHIaMH, colisiMu. KauecTBeHHas peakuus Ha CyIb(aT-uoH.

OOmiasi xapakTepucTUKa 3JIeMEHTOB VA-rpymmbl. A30T, CTpOEHHE aroMa M MOJIEKYJIbL.
Ouznyeckue U XMMHUECKHUE CBOMCTBA W NMPUMEHEHHE a30Ta. A30T B MPUPOJE U ero OuoJIornyecKas
pOJIb.

AMMHaK, CTpPOCHHE MOJIEKYJIbI W (PU3MYECKHEe CBOMCTBA. AMMHAYHas BOJA,, HaIIATHIPHBIHI
CHOUPT, TUApaT aMMuaka. J[OHOpHO -aKLENTOPHBIM MeXaHW3M O0O0pa30BaHUS KAaTHOHA AMMOHUSIL.
BoccranoBurenbHbie cBoiicTBa aMMuaka. Conu aMMOHMS M UX NpuMeHeHHne. KauecTBeHHas peakuus
Ha KaTUOH aMMOHHUSI.

Oxcuapl a30Ta: Hecoiaeo0pas3yrolue U KUCIOTHbIE. A30THCTasi KUCIOTa U HUTPUTHI. A30THas
KHUCJIO0Ta, €€ MoJlydeHue U cBoicTsa. Hurparsl.

®octop, crtpoenne aroma u amiorpornua. Docougsl. Dochun. Oxcun docdopa(V) u
oprodochopras kucnora. Docharer. Dochopubie ynodperus. MHCEKTULIHIBL.

OOmas xapakrepucTuka 31eMeHTOB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHMSI aTOMOB, IPOCTBIX
BELLIECTB M COEAMHEHUU B 3aBUCHUMOCTU OT MOJOKEHMs 3j1eMeHTOB B llepmomuueckoil cucreme.
VYrnepon. AmnorpornHele Moaudukanuu: anmas, rpadut. AMOpGdHBII yriepon W €ro copra: caxa,
aKTUBHUPOBAHHBI yroiab. ApcopOuus. XuMmMudeckue cBoWcTBa yriepoja. Kokcoxumuueckoe
MIPOM3BOJICTBO U ero npoaykuus. Kapousl.

Oxcup yraepoaa(ll): ctpoenne MoieKynsl, modydeHre U ero coictBa. Okcun yraepona(lV):
CTPOCHHE MOJIEKYIIBI, IIOJTYYEHHE M €ro CBOMCTBA. YrojibHass KucioTa. ConM yrojipHOM KHCIIOTHI:
KapOOHaThI U THIpoKapOOHaThl. TeXHUYeCcKas ¥ MUILEBasi COJa.

Heoprannueckue ¥ oOpraHMyecKkue BELIECTBA. YTJIEBOAOPOAbl. XHMHUYEC KO € CTPOEHHUE
OpPraHUYECKUX BEILECTB, KaK MOPAIOK COEJUHEHHS aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Meran, 3TaH, Kak MNpeAeIbHbIE YIVIEBOJAOPOJbl. OJTWJIEH M aUETWIEH, Kak HENpeAcibHbIC
(HeHachlllleHHBbIe)  yriieBojoponbl. ['opeHue yrieBogoponoB. KauecTBeHHble peakuuu Ha
HenpeeNbHbIE COSIUHEHMUS.

OTWIOBBIN CHMPT, €ro MOJy4YeHue, IpUMEHEeHne 1 pu3nogoruyeckoe aercraue. TpéxaToMHBIN
cnupT ruuepuH. KauecTBeHHasi peakiyss HA MHOTOAaTOMHBIE CHHUPTHI. YKCyCHas - NpPEICTaBUTEIb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemnuii, ctpoenue ero aroma u cBoiictBa. Kpemunii B npupozae. Cumuiuasl u cunad. Okenn
kpemHus(1V). KpemHueBast kuciora 1 €€ Coiu.

IIponsBonacTBO crekia M LeMeHTa. lIpoaykuus CUIMKAaTHONH IPOMBILUIEHHOCTH: ONTHYECKOE

BOJIOKHO, KepaMuKa, hapdop, pasHc. Ontuyeckoe BOJIOKHO.
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Hemerannsl B mpupone. ®pakuuoHHAs NMEPEroHKa >KUIKOTO BO3IyXa KakK CIOCO0 MOTy4eHUs
KHCJIOpOAa, a30Ta, aprona. [lomydenue pocdopa, KpeMHUs, XJI0pa, HOJa. DIEKTPOIN3 PAaCTBOPOB.

[TosnydyeHue cepHON KUCIOTBI: ChIPbE, XUMU3M, TEXHOIOIMUYECKas CXEeMa, METOJ| KMIISILETO €04,
IPUHLUIBL TEJI000MEHa, MPOTHBOTOKA W LMpKyasanuu. Oneym. IIpom3BoacTBO aMmuaka: ChIpbE,
XMMM3M, TEXHOJIOTHYECKAs CXeMa.

JdemMoHcTpanuu

» Kosuekuust HemeTaos.

e Moieny KpUCTaJNIMYECKUX PEIIETOK HEMETAIOB: aTOMHBIE U

MOJIEKYJISIDHBIE.

e O30HATOP ¥ MPUHIIMIIBI €70 PAOOTHI

o ['opeHre HeMeTaIIOB - MPOCTHIX BEIECTB: Cepbl, (pocdopa, ApeBECHOTO

yTIIs.

o OOpas1bl TalOreHoB - MPOCTHIX BEILECTB.

» B3anMopencTBre rajloreHoB ¢ MeTaJlJIaMU.

 BeiTecHeHne X0pa OpoMOM HITH MO/ U3 PACTBOPOB UX COJIEH

o Komtekuyst MpupoAHbIX COEINHEHUH XJI0pa.

» B3aumopeicTBue cepsl ¢ METAJIIIAMH.

o ['opeHue cepsl B KUCIOpOIE

o Komnexuust cynbGuaIHbIX py/I.

» KauecTBeHHas peakuys Ha Cyab(uA-UOH

» ObecrBeunBaHNe OKPALICHHBIX TKAHEW U IIBETOB CEPHUCTBIM Ta30M.

» B3anMozeicTBrIE KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEBIO.

e O0yriMBaHNEe OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHOMN CEpHON KHCIOTOM

e Jluarpamma (( CoctaB Bo3ayxan.

e BuneodpparmenTs! u cnaiinel «[Itnasu 6a3apsi».

e [lonyuenue, cobupanue u pacrio3HaBaHUE aMMHAKa.

o PaznoxxeHne 6MxpoMaT aMMOHUS.

o B3anMozencTBre KOHLIEHTPUPOBAHHOM a30THOU KUCIIOTHI C MEJBIO.

o - ['openue 4€pHOro nopoxa.

« PaznokeHre HUTpaTa Kajiusi U TOPEHHE IPEBECHOIO yrojibKa B HEM

e - OOpa31el MPUPOIHBIX coeauHenuit hocdopa.

« ['openne pocdopana Bo3ayxe 1 B KUCIOPOJE.

e [Tonyuenue Genoro gocopa 1 UCHIBITAHUE €TI0 CBOICTB

o Komnexuust «O0pa3ipl NpupoaHbIX COEAMHEHUN yIiiepoia»

e [Toptper H. 1. 3enunckoro. Ilornomenne akTHBUPOBAHHBIM YITIEM
12



PacTBOPEHHBIX BEILIECTB UJIU T'a30B.

e YCTpOWCTBO IPOTUBOTa3a.

o Mozenu MOJIEKyJI METaHa, 3TaHa, STWICHA U alleTUJICHA.

o B3aumoeiicTBre aTueHa ¢ OpOMHOM BOJION M pacTBOPOM TEpMaHTaHaTa

KaJIusl.

e O0me XMMHYECKUE CBOWCTBA KHCIOT Ha NpUMeEpe YKCYCHOM KucioTel. " KauectBennas
peaxius Ha MHOTOATOMHbIE CIIUPTHI.

o Komnexkuust «O0pa3ipl NpUPOAHBIX COSAUHEHUN KPEMHUS.

o Komnekuus crekna, KepaMHMKHU, IEMEHTA U U3JI€TIUI U3 HUX.

o Koyutekuust npoIyKIMM CUIMKATHON TPOMBILLIIEHHOCTH.

e Buneodparments! u cnaiiasl «I[Ipons3BoicTBO CTEKIIA U LIEMEHTA) .

o Komnexkuust «IIpupogHbie coeqMHEHNs HEMETAILIOB .

e Buneodparmentst u  crnaiinel  «DPpakiMOHHAs ~ IMEpPEroHKa OKUAKOro  Bo3dyxa» "
Buneodparmentsl u cnaiasl «l[lomydenrne Bogopoaa, KHCIOPOAa W TAIOTEHOB SJIEKTPOIUTHICCKHM
CIIOCOOOMY.

e Mopenu anmnapaToB AJi IPOU3BOJCTBA CEPHOM KUCIIOTHI.

e Mopeinb KUIsIMEro cios.

e Mopeib KOJIOHHBI CHHTE3a aMMHUAKa.

n

e Buneodparmentsr u cnaiinpl «lIpoM3BOACTBO CEpHONM KHUCIOTHD». Buneodparmentsr u
cnanael «[Ipon3BoaCTBO aMMuaKa.

o Komnexkuus «CpIpp€ 111 OJTy4EHUsS CEPHOM KUCIIOTBD».

IIpakTnyeckue padoTnl

2. U3y4yeHue CBONCTB COJISTHOM KHCIOTHI.

3. 3y4yeHune CBOMCTB CEpHOM KUCIIOTHI.

4. IlonyyeHne aMMuaKa U U3y4E€HUE €T0 CBOWCTB.

5. IlonyyeHune yriieKuciioro ra3a u U3y4eHHe €ro CBOMCTB.

MeTaJuuibl M UX COeIMHEHUS

[Tonoxenue Merauios B Ilepuogudeckon cuctemMe XUMUYECKUX dJIeMEeHTOB 1. 1. Menneneesa,
CTPOEHHE HUX aTOMOB M KpHUCTALIOB. Merajmmyeckas CBA3b M METAUIMYECKas KPUCTAJLUIMYECKast
pemérka. PuU3MYECKHME CBOMCTBA METAJJIOB: 3JEKTPO- M TEIUIONPOBOJHOCThH, OTPAKAIOIIAS
CHOCOOHOCTb, MIACTUYHOCTD. CIiy1aBbl YEPHBIE U LIBETHBHIE.

Meramibpl Kak BOCCTAHOBHUTENH. DJIEKTPOXUMHUYECKUU psi HanpsbkeHuidl. B3aummopeiicTBue
METAJIJIOB C HEMETAJIJIaMH, OKCHJaMH, KUCIIOTAMH, COJISIMU. AJTIFOMUHOTEPMUS.

CrtpoeHre aTOMOB M TPOCTHIX BEIIECTB IIETOYHBIX METAIJIOB. 3aBUCUMOCTb (PU3UYECKUX U

XUMHYECKNX CBOMCTB IICJIOYHBIX METAJJIOB OT 3apsa0B AACP UX aTOMOB. OKCI/I)II)I U TUAPOKCHIBL
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LIEJIOYHBIX METAJUIOB, MX IIOJIy4eHHE, CBOWCTBA, INPUMEHEHHE. BakHeWlne Coau IIEeTOYHbIX
METAJUIOB, UX 3HAYEHUE B JKMBOM U HEKUBOU IPUPOJIE U B )KU3HH YEIIOBEKA.

CtpoeHue aroMOB M TPOCTHIX BEIIECTB IIEIOYHO3EMENbHBIX METAJJIOB. 3aBUCHUMOCTh
(bu3MYECKUX U XMMHYECKUX CBOMCTB IIETIOYHO3EMENbHBIX METANI0 B OT 3apsioB sifep MX aTOMOB.
Okcuabl U THAPOKCH/IBI IIEIOYHO3EMEIbHBIX METAUIOB, UX IOJYYEHHE, CBOWCTBA M NPHUMEHEHHE.
Baxwneiimme cony MWETOYHO - 36MEIbHBIX METAJUIOB, UX 3HAYEHHUE B MPUPOAE U KU3HU UYEIIOBEKA.
KapOonatsl u rujpokapOOHATHl KAIbLIHU.

XKéctkocTh BOABI: BpeMeHHas M MocTosiHHas. CrocoObl yCTpaHEHUS BPEMEHHOM KECTKOCTH.
CrocoObl  ycTpaHeHHs] MOCTOSIHHOM >k€cTKOoCcTH. MonuThl. CoelMHEHUs allOMUHUS B MPHUPOJE.
XuMuueckue CBOMCTBa amroMuHUSA. OCOOEHHOCTH OKCHA U THAPOKCH/IA aIFOMUHUS KaK aM(pOTEpHBIX
coequHeHn. Baxkneiye cou antoMUHUS (XJIOpU, cyibdar).

OcoOenHoctu cTpoeHust atoMa xeinesa. XKene3o B mpupoje. Baxneiimue pyas xene3a. OKCHIbI
u rugpokeuasl ckenesa(ll) u xenmesa(Ill). Comm xeneza(ll) u xeneza(Ill). OOGnapyxeHHEe HOHOB
KaTHOHOB JKeJie3a B pacTBOpe. 3HAUCHHE COSTMHEHUN Keesa.

Kopposust xumuueckass U 3JIEKTPOXUMHUYECKasA. 3alUTa METAJIOB OT KOPpO3uu. MeTaiisl B
pHUpoje: B CBOOOAHOM BUIE U B Buie coeauHenuii. [lonstue o meramnypruu. UépHas U 1BETHAS
Mertamutyprus. IlupoMmeramnyprusi, TUIAPOMETALTYPrusi, 3JEKTpoMeTaIyprusi. JloMeHHbI mpouecc.
[TepepaboTka 4yryHa B CTaJlb. DIEKTPOIU3 PACILIIABOB.

JdemMoHcTpanuu

* Bzaumopencreue HaTpus, JUTHS U KAJIBLIUSA C BOJIOM.

e ['opeHue HaTpusi, MarHus U kene3a B KUCIOPOJe.

o Benbllka TEpMUATHON CMECH.

e BzaumopencTBie cMecr MOPOUIKOB CEPBI U JKeJe3a, [IMHKA U CEPBI.

e BzaumopeiicTBre adtOMUHUS C KUCIOTAMH, IEI0YaMU U BOAOM.

* BzaumopencrBue xenesza 1 MEAU C XJIOPOM.

e BzaumopeictBue Meau € KOHUECHTPUPOBAHHOM CEPHOM KHCJIOTOW M a30THOW KHCIOTOMU
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

o OKpacka IIaMeHu COEIMHEHUSIMU 1IETOUYHBIX METAJIIOB.

e Okpacka IIaMeHu COeIMHEHUSIMU IETOYHO3EMENIbHBIX METAILIOB .

o ["armienyie U3BeCTH BOIOM.

o [Tonmyuenue »ECTKON BOJBI B3aUMOAEHCTBUEM YTIIEKHACIOTO C U3BECTKOBOM BOJIOM.

e YcTpaHeHue BPeMEHHOM KECTKOCTH KUIISTYEHHUEM U 100aBKOU COJIBI.

e YcTpaHeHue MOCTOSTHHOM KECTKOCTH T00ABKOM COJIBI.

e OHUTHI ¥ IPUHIIUTI UX AEUCTBUS (BUACOPpPArMEHT).

o Kosutekuusi npupoIHBIX COETMHEHUN AITFOMUAHMS.
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e BuneodparmenTsr u cnaiiasl «OKCHI aTIOMHHUS U €70 MOIU(PUKAITAN.

o [Tomyuenue ampoTepHOro TUAPOKCHUIA ATFOMUHUS M UCCIICIOBAHUE €T0 CBOMCTB.

o Komneknusa «XuMHUUECKHE HCTOUHHUKH TOKa.

e Pe3ynbTarhl MJIWUTENIBHOTO H3KCIEPUMEHTAa MO H3YYEHHUIO KOPPO3UM CTAJbHBIX H3/CIUA B
3aBUCUMOCTH OT yCJIOBUH IPOIIECCOB.

e Boccranosnenue meau u3 okcunamenu(Il) Bogopogom.

e BuzneodparmenTs! u cnaiiel «IIpon3BOACTBO YyryHa U CTaJIN.

e BusneodparmenTs! u cnaiiasl «M3nenus U3 4yryHa u CTaam.

e BuneodparmenTst u cnaiiasr «[Ipon3BOACTBO ATFOMUHUSY.

IpakTHyeckne padboThl

6. [lomyueHue sxecTKOM BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

7. Pemenue sKcriepuMEeHTaIbHBIX 3a71a4 110 TeMe «MeTasuib».

XuMHUA U OKpYKALIas cpeaa

Crpoenue 3emiu: sapo, MaHTHs, 3€MHas KOpa, UX XUMHUYECKHUd cocrtaB. Jlutochepa u eé
xuMudeckuil coctaB. Munepansl. Pynbl. Ocagounbie mopoasl. [lone3nsie nckomaemple. XUMAYECKHUI
coctaB ruzipocdeppl. XuMHUUYEC KM COCTaB aTMOC(HEpHI.

HcTouyHnKM XUMHUYECKOTO 3arps3HEHHs] OKpyKawolied cpenbl. [Jo0anbHbIE SKOIOTHYECKHE
mpoOJIeMBl  YelIOBEYECTBA: MApPHHUKOBBIA  A((EKT, KUCIOTHBIC JOXKIW, O30HOBBIC JIBIPHI.
MexayHapoaHOE COTPYAHHYECTBO B O0JACTH OXpaHbl OKPYKAIOMIEH cpeapl OT XHUMHYECKOTO
3arps3HeHUs. «3enEHast XUMUS».

JdemoncTpanuu

e Buneodparmentsr u cnaiiapl «CtpoeHne 3emiu U €€ XUMHUYECKUM cocTaBy. " Komekmus
MHUHEPAJIOB ¥ TOPHBIX MOPO/I.

o Konmnexkuust «Pyabl MeTamioBy.

e Buneodparments! u cnaiiapl «[ moOagbHbIe YIKOJIOTHYECKUE TIPOOIEMBI YEIIOBEYECTBAY.

O06o01enue 3HAHUI MO XMMHMHU 32 KYpPC OCHOBHOW mKoJbl. [loaroroBka k OcHOBHOMY
rocyapcTBeHHOMY JK3aMeHY

Crpoenue atoma B COOTBETCTBUM C TOJIO)KEHHMEM XUMHUYECKOro 3jeMeHTa B llepuoanueckoit
cucteMe. CTpoeHHE BEIIECTBA: XHUMHMUYECKass CBS3b W KPUCTAIMYECKHE PEHIETKH. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX AIEMEHTAMU MIPOCTHIX BEIIECTB (METAJIJIOB, HEMETAJNIOB, OJJAaTOPOJHBIX Ta30B)
OT moJiokeHust 3yeMeHTOB B Ilepuomnueckoit cucrteme. THUMONIOrMS HEOPraHWYECKUX BEUIECTB,
JIeJIeHNe X Ha KJlacchl U rpynmnsl. [IpencraBurenu.

[Ipu3Haku u ycinoBusi IPOTEKaHUSI XUMUYECKUX peakiui. TUMOIorus XuMUYecKux peakui 1o

Pa3IMYHBIM OCHOBAHUSM. PeaKI_[I/II/I HOHHOT0 0OMeHa. OKUCIUTENHHO-BOCCTAHOBUTEILHBIE pPCaKknum.
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XWUMUYECKHME CBOMCTBA NPOCTBIX  BEIIECTB.  XapaKTepHbIE  XHMHYECKHE  CBOMCTBA

coJ1e00pa3yoLUINX OKCUIOB, THAPOKCUAOB (OCHOBAaHUM, KHUCIOT U aM()OTEPHBIX THIPOKCHJIOB), COJICH.
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I'PA®UK ITPOBEJAEHUSA KOHTPOJIBHBIX U IPAKTUYECKHUX PABOT B 9

KJIACCE

KonrtpomnbHbie paboThI

[IpakTnueckue padboThI
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KanengapHo - remaTnyeckoe nNJIaHUPOBaHMe 10 XUMUHM 9 KJ1acc.

Ne | Tema ypoka KomnuectBo | [ara nposenenus ypoka | Jomamnee
Jacos ITo mmany [To gaxry | 3amanue

IToBTOpEHNE OCHOBHBIX BOIPOCOB Kypca 8 kJjiacca U BBeleHHe B Kypc 9 kiacca (4 4.)

Knaccudukanus XUMHUYECKHUX 1 §. l.ynp.1-3
1 .

COEIMHEHUI.

Knaccudukanusi XaMHUIECKUX peaKIiii 1 §2. yop. 1-3
2.

CkopocTh XuMHUuYecKux peakiuii. Katanus. 1 §.3, ymp. 3
3.

JlnarHocTuyeckasi KOHTPOJIbHAas padoTa 1
4 3a Kypc¢ 8-ro kiacca.
XuMH4YecKHe peakunu B pacTtBopax (8 4.)

DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 1 §4.ynp.1-3
5.

OcHoBHble niosioxkenus: TO/I. 1 §5.ymp.1-3
6.

XUMHUYECKHE CBOMCTBA KUCIOT KaK 1 § 6 ynp.1-3.
7.
3JIEKTPOJIUTOB.

XUMHYECKHE CBOMCTBA OCHOBAHUM KakK 1 §. 7, ynp. 1
8.

AIEKTPOJIUTOB. -4

XUMHYECKUE CBOMCTBA COJIEH Kak 1 §. 8, ymp. 4-
9.

DJICKTPOJIUTOB. 5

IIpakTnyeckas padora 1. Pemenue 1 3ajaun B
10.

IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe TeTpaIsIX

«DNEKTPOIUTHYECKAS TUCCOLIUALINS»

I'upponus comnent. 1 §.9, ynp. 5
11.

Pemienne 3amau mno Teme «lmaponus 1 3amaun B
12. .

conei. TeTpaIsIX
HemeTtanabl u ux coequnenus. (31 4.)

OO011ast XxapakTepUCTHKA HEMETAILIOB. 1 §. 10, ymp.
13.

2-4

OOmas xapakrepuctuka 31eMeHToB VIIA- 1 11, ymp. 4-5
14.

TPYMIIBI - TAJIOT€HOB.

CoenuHeHns rajloreHoB 1 §. 12, ymp.
15.

2,3
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16.

IIpakTnyeckass 2. H3yyeHue CBOICTB

3agadHust B

COJITHOM KHMCJIOTBI. TeTpaasax
Pemenue 3amay 1o reme «l ajoreHn» §. 11-12
17 IIOBTOPUTb.
Xanbkorensl. Cepa. §13 ymp.1-4
18.
Ceposogaopoa. Cynabhupbl. §14.ynp.1-4
19.
Kucnopoanbie coefuHeHHs CEPBI. §15 ynp.1-4
20.
Pemenue 3amad no teme «Cepa» 3amaHus B
21. TEeTpaiaxX
IIpakTuyeckass paGora 3. MH3yueHue NunuBunya
22. CBOMCTB CEPHOM KHUCJIOTHI. JIbHBIE
3a/laHus
OO6mas xapaktepucTuka 3j1eMeHTOBB VA- §16 ymp.1-3
23
rpynmsl. A30T
Ammuak. Coan aMMOHUS. §17.ymp.1-4
24.
I[IpakTuyeckass padora 4. Iloayuyenue 3amanus B
25. aMMMAaKa U ero CBOMCTB. TeTpasx.
KucnoponHbie coenHEHUs a30Ta. §18 ymp.1-4
26.
Pemenue 3amau mo reme «A30T» NunuBunya
27
JIbHBIE
3a/laHus
docdop u ero coenuHEHHS. §19.ymp 1-3
28.
Pemenue 3amau mo reme» docdop» 3ajmanus B
29. TEeTpasIX
OO6mas xapakrepuctuka 3neMeHToB |VA- §20.ynp.1-4
30.
TPYIIIBL. YTIEPOI.
Kucnopoaneie coequHeHus yriaepoa. §21 ynp.1-4
31.
Pemenune 3agau no reme «Yriepoay. 3amanus B
32. TEeTpajsx.
IIpakTuyeckass padora S. Iloayuenue §20-21
33. COsa. MOBTOPUTH.
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YrieBonopoibl. §22 ymp.1-3
34.
Kucnopoacoaepxaniue OpraHUYEeCKHe §23
3. BEIIECTBA.
Pewmenne 3amau no teme «OpraHudeckue 3ajgaHus B
36. COCTUHEHUS) TEeTpasX.
Kpemuuii u ero coeiiHeHus. §24.Yup.1-
37.
4
CunukarHas IpOMBIIITIEHHOCTD §25.ynp.1-4
38.
ITony4yenue HEMETAIUIOB. §25.ymp.1-4
39.
[lonyyenue  BakHEHIIMX  COEOUHEHUU §27.ymp.1-4
40. HEMETaJIOB.
O0o0menne u cucreMaTu3anus 3HAHUMN 3anaHus B
4l no teme «Hemeraibn» TETPaAX
KonTpoasnas paGora Nel mno Teme
42.
«HeMeTauabn.
AHaM3 KOHTPOJIHHOUN paboTHI. 3amanus B
43.
TeTpasx.
Tema: MeTaibl 1 uX coequHeHus. (19 4.)
OO0m1as XxapakTepUCTUKA METAIIIOB §28 ymp.1-2
44,
OO0m1as XxapakTepucTUKa METAILIOB. §28.ymp.3-
45.
5.
XUMHYECKUE CBONCTBA METAJLIOB. §29ymp.1-
40, 329
XHUMHUYECKUE CBOMCTBA METAJIIIOB §29 ynp.4-6
47.
OOmass xapakTepucTuKka 37eMeHTOB |A- §30.ymp.1-3
48. TPYIIIIBL.
OOmast xapakTepucThka 3yneMeHTOB [A- §30.ynp.4-6
49 TPYIIIBL.
OO6mas xapaktepuctuka ds1eMeHToB |IA- §31.ynp.1-4
50. TPYIIIBL.
XKectkocTh  BOABI M CIOCOOBI €€ §32.ynp.1-3
ol.

yCTpaHEHHUS.
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Pemenue 3amau mo temMe «MeTajiby. Nuausn.
52.
3anaHusl.
IIpakTnyeckass padora 6. KecTtkocTh
53.
BO/JbI M CIIOCOOBI ee yCTPAHEeHHUSI.
AJIOMUHUH U €0 COEINHEHUS §33 ymp.1-4
54.
’Kene3o u ero coeIMHEHUS. §34.ynp.1-3
95.
IIpakTuyeckast padora 7. Pemenue [ToBTOpPUTH
56.
IKCINIEPUMEHTAJBHBIX 3aJ1a4 10 TeMme KOHCIEKTBI
«MeTa/Lib1».
Koppo3uss mMetasmoB M crocoObl  ee § 35, ynp. 4
S7.
3alIUTBHI.
Meramnel B mpupozae. llonarue o § 36, ynp. 3
58.
METaJUTypIrHH.
XVMMHUYECKUH COCTaB IUIAHETHI 3EMIIS. § 37, ynp. 5
60.
OxpaHa OKpy>Xarouiei cpebl. § 38, ynp. 4
61.
Kontponbnasi paGora Ne2 mo Teme
62.
«MeTtanibi».
AHaJnu3 KOHTPOJIBHOM paboTHI.
63.
O0o0menne 3HAHMH 1O XHMHHM 3a Kypc OcHOBHOM mmkoJbl. IlogroroBka k OcHoBHOMY
rocyaapcrBeHHoMy sk3ameny. (5 4.)
Bemecrsa. §39, ymp. 1-
64.
3
XUMHUYECKUE PEaKIiH. §40.  VYmp.
65.
1-4.
OCHOBBI HEOPTAHUYECKON XUMUH. §41. Vup.
66.
2-4.
HroroBasi koHTpOJBLHast padora 1o
67.
XHMMHH 32 Kypc 9 kiaacca (Tecr)
AHaIn3 KOHTPOJIbHOM paboThI.
68

Hroro - 68 4.

21



YuyeoHo-MeToauYeckoe ooecrneyeHmue

Jlumepamypa ona yuawuxcs.:

1.

2.
3.

O.C. Tabpuenssn, M. I'. Ocrtpoymo, C.A. CnagkoB. Xumusa 9 xmacc. Y4eOHHMK st
obmieoOpazoBarenbHBIX yupexaeHuid. M.: [Ipocsemenue 2020.

Kontponbabie u mpoepounsie padoTel. O. C. ['abpuensn

Jlumua, P.A. CnpaBouHple MaTepuaiabl IO XUMHH IS TOATOTOBKM K 3K3aMeHam/
P.A.JIugun.—M.: ACT: Actpens: [Ipoduznar,2005.

Jlumepamypa o1 yuumens:

N

O.C. I'abpuensta. Xumus 9 knacc. YueOHUK i 00111€00pa30BaTEIbHBIX YUPEKICHUN.

Xumus B TECTax, 3a/1auax, ynpakaenusx. 8-9 kmacce. O.C. ['abpuensh.

Iabpuensu, O.C. Xumus. 8-9 kiaccel: Meton.nocodue/ . ['abpuensH, O.C., A.A. SmrykoBa,--
M.: Ipocda, 2008.

Xumus. 9 k.. KontponbHeie U mpoBepouHbie paboTel k yueObnuky O.C.['aOpuensina
«Xumua.8»/ O.C.I'abpuensn, I1.H. bepeskun, A.A.Ymakosa u np.—M.: [Ipoca, 2003—2006.
COOpHMK HOpPMATHUBHBIX TOKyMeHTOB. Xumwus/ coct.D.J[. Hduempos, A.I'.ApkanseB.—M.:
Hpoda,2008.

I'abpuensn O.C. HacronbHast kHura yuurtens Xxumuu. 9 knacc. — M.: bauk mumoc, 2005
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