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IHosicHUTENBHAA 3ANMHCKA

Pabouast mporpamma 1o xumuu COCTaBJIeHa HA OCHOBE CIIEAYIO X HOPMATUBHBIX JIOKYMEHTOB!
o ®denepanbHblii 3ak0H OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O06 obpazosanmnu B Poccuiickoit @eneparyin» (C U3M. U JOIL., BCTYI. B
cuy ¢ 01.09.2020

e [lacmopr HanmoHanbHOro Mpoekta «OOpazoBanue» (yTB. mpesuguymom Coseta mpu Ilpesunenre PP mo crparernieckoMy pa3BUTHIO U
HALIMOHAJIBHBIM ITPOEKTaM, POTOKOI OT 24.12.2018 Ne 16).

o TocynapcreenHnas mporpamma Poccutickoit @eneparuu «Passutne obpazosanms» (yTB. IlocranoBnenunem [lpaBurenscrea P® ot 26.12.2017
Ne 1642 (pen. or 22.02.2021) «O06 yTBep)IeHNN rocyaapcTBeHHON nporpaMmbl Poccutickoii @eneparnn «Pa3sutne odpazoBaHus.

e IIpodeccuonanbubiii ctangapt «Ilemaror (memarorudeckast IESTENbHOCTh B AOIMIKOJIBHOM, Ha4aJbHOM OOIIEeM, OCHOBHOM OOIIEM, CpenHeM
obmmem obpaszoBanum), (BocnUTaTeNb, yIuTeNb)» (pen. or 16.06.2019) (ITpukaz MunHHCTEpCTBA TPYyAA W COLUANBHON 3ammThl PO ot 18 ok-
a0pst 2013 1. Ne 544H, ¢ U3MEHEHUsIMH, BHECEHHBIMU MPUKa30oM MuHucTepcTBa Tpyaa U couzamursel P or 25.12.2014 Ne 1115H u ot
5.08.2016 r. Ne 422n).

e Meronuyeckue peKOMEHAALNHU 10 CO3AaHUI0 U (PYHKIMOHMPOBAHHUIO B 0011e00pa30BaTENbHBIX OPraHU3aLUAX, PACIOIOKEHHBIX B CEIbCKON
MECTHOCTH M MaJbIX TIOpOAax, IEHTPOB OOpa3OBaHUS €CTECTBEHHO-HAYYHOW W TEXHOJOrMYecKoW HampaBieHHocTel («Touka pocray)
(YTBep:kneHs! pacnopstkeHneM MuHucTepcTBa npocsemenns Poceuiickoit @enepanuu ot 12 staBaps 2021 r. Ne P-6).

o @I'OC 00O (yTBep:kaeH nmpukazoM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccutickoit @eneparuu ot 17.12.2010 Ne 1897) ¢ usmeHeHHUsiMH,

yTBEP)KAEHHBIMU NTPUKa3aMu MUHHCTEPCTBA 00pa3oBaHus U Hayku Pd:

-0129.12.2014 Ne 1644 (3aperucrpupoBano B Munrocte Poccun 6 ¢espaist 2015 r. Ne 35915);

-or31.12.2015 Ne 1577 (3aperucrpupoBano B Muntocre Poccun 02.02.2016 Ne 40937);

-or 11.12.2020 Ne 712 (3aperucrpupoano B Munrocte Poccun 25.12.2020 Ne 61828);

OObpa3zoBaTenbHasi mporpamMmmMa OCHOBHOro obmero obpazosanus MKOVY OOIIl ¢c. ®aTeeBo

VYuebnsiit mman MKOY OOIII c. @areeso

Kanennapueiii yuednsiii rpadpuxk MKOY OOIII c. dateeso
[Iporpamma ocHoBHOT O 0O1Iero oOpazoanusi. Xumus 8 kinacc O.C.I'abpuensin Mocksa «J{poda» 2019

IIpenmer «xuUMHsT» OTHOCHTCS K mpenMeTHOH obmactu «EcrecTBeHHO-HAaydHBIE MPEIMETBhI», PEaM3yeTcsl 3a C4eT O0sI3aTEeNbHOH YacTH

yueOHOro IJIaHa LIKOJIbl B pa3Mepe 24aca B HEIEI, YTO cocTaBiisier 68 vacoB B roa. I[Iporpammoii 8 kiacca mpeaycMOTPEHO: KOHTPOJIBHBIX paboT —
3; mpakTH4ecKuXx pador-7.

s peanuzaliid JTAHHOW TPOrpamMMBbl HCHOJb3yeTcs ydeOHO-meToamueckuii komrmuieke mnon penmaknuern O.C.IabpuensHa, cTaHaapTHbIA
kommiekT obopynosanusi llentpa «Touka pocta», yrBep:kaeHHbIH pacnopsixeHueM MuHucTepcTBa npocsemenus Poccuiickoit ®enepannu
or 12 suBaps 2021 r. Ne P-6. CranpaptHbiii kommiekT obopyaosanusi Ilentpa «Touka pocta» olGecneuuBaeT peaiu3allUui0 CHCTEMHO-
AeSITeJIbHOCTHOTO0 MOAX0Ja B (POPMHPOBAHHUM €CTEeCTBEHHO-HAYYHOH IPAMOTHOCTH 4Yepe3 BoOBJIeUeHHEe O0YYAIOIIUXCS B NPAKTHYECKYIO
AeSITeJIbHOCTD 10 NMPOBeJIeHUI0 HAOII0eHU U ONbITOB.



Lenp u 3amaum oOy4deHHs] XHMHU B 8 KJIacCe COOTBETCTBYIOT IUIAHUPYEMBIM pe3yjbTaTaM, C(OPMYJIMPOBAHHBIM B pasfene «JIMYHOCTHBIE,
MeTarpeAMETHBIC H ITPEIMETHBIE PE3YJIBTATED padoueil mporpaMMBL.

Lenbto oOy4ueHust mpenMeTra XHMHU B 8 Kjacce sByisiercss (OPMHPOBAaHUE Y OOYYArOIIUXCA 3HAHUHA O LIEIOCTHOH €CTEeCTBEHHO-HayYHOH
KapTUHBl MHUpa. Pa3BuTHE NO3HABATENBPHBIX HHTEPECOB, HMHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH ydalIUXCsl B MpOIecce H3YUYeHHs
XUMUYECKOH HayKd M €€ BKJIaJa B COBPEMEHHBIN HAayYHO-TEXHHUYECKUI mporpecc; GpopMupoBaHHe BaKHEHWIINX JIOTMYECKUX OMEPafidi MBIIIJICHUS
(anamm3, cuHTe3, 0000IIEHNE, KOHKPETH3AMS U Ap.) B MPOLIECCE MO3HAHUS CUCTEMbl BAXKHEHIIINX MMOHATHH, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHUH,
CBOMCTBAax U NPUMEHEHNHU XUMHUYECKUX BEILIECTB.

OcCHOBHBIMH 3a1a4aMi OOyUEHHsI IPEAMETY «XUMUS» B 8 KJacce SIBISOTCSL:

® [IPHUBHTH MO3HABATENLHBIN HHTEPEC K HOBOMY ISl YI€HUKOB NPEAMETY Yepe3 CHCTEMY Pa3HOOOpa3HbIX MO (OpMe YPOKOB U3YHIEHHUS] HOBOT'O
Matepuaia, 1a0opaTopHble paboThl, KCKYPCHH, HECTAHAAPTHBIC YPOKH KOHTPOJIS 3HAHHIA,

®  CO371aBaTh yCJOBHS Al JOPMHUPOBAHUS Y YUAIIMXCS TIPEIMETHON U yueOHO- NCCIIeOBATEIbCKONH KOMITETEHTHOCTEH:

e olecriedyuTh yCBOEHHE YUAIIUMICS 3HAHUI OCHOB XMMUYECKOH HAYKH: BAKHEHIINX (PaKTOPOB, MOHSITHH, XUMHUUECKUX 3aKOHOB U TEOPHI,
S3bIKA HAYKH, JOCTYITHBIX 0000MEeHNH MUPOBO33PEHUECKOr0 XapakTepa B COOTBETCTBUH CO CTAHAAPTOM XHMHUYECKOrO 00pa3OBaHMUS,

e CcrocoOCTBOBATH (POPMUPOBAHUIO Y IIKOJBHUKOB MPEIMETHBIX YMEHUI U HABBIKOB. YMEHUs paboTaTh ¢ XUMHUYECKIM O0OOpPYIOBAHUEM,
HaOJFOIaTh U OMTUCBIBATh XUMUYECKHE SIBJICHUS, CPABHUBATD UX, CTABUTb HECIIOXKHbIE XUMHUYECKH € OMBITHI, BECTH HAOIOIEHHS Yepe3 CHCTEMY

JTa00paTOPHBIX, MPAKTUIECKUX padOT U SKCKYPCHH,;

® MPONOJDKHUTH PA3BHBATH Y 00yHAOIMXCSA 00IeydeOHbIe YMEHHS U HABBIKH: 0CO00€ BHUMAHHE YACIUTh Pa3BUTHIO YMEHUS IIEPECKA3bIBATh
TEKCT, aKKypPaTHO BECTH 3aMHUCU B TETPAAH U 1€JIaTh PUCYHKU.

e [lpuBHTHE YUEHHKAM HAaBBIKOB CAMOCTOSITENIbHON PaOOThI C JOMOIHUTENIbHON yueOHOH, HaydHOH, HAyYHO-TIONY JSIPHON JIUTEPaTyPOH 1o
IPEAMETY, C 3JIEKTPOHHBIMH PECYPCAMH.

e Bocnuranne yOexnEHHOCTH B TO3UTHUBHON POJIM XUMHUH B KH3HH COBPEMEHHOr0 00IIeCTBa, HEOOXOAMMOCTH XUMHUYECKH I'PAMOTHOTO
OTHOUIEHUS K CBOEMY 30POBBIO U OKPY KaOIIEeH

e B mporecce oBnaneHuss XUMHYECKIMH 3HAHUSIMHA U YMEHHSIMU Y4aInuecs JOJDKHBI OCO3HATh OUEBUAHBIN (PakT: XuMus He OoJiee ornacHa, 4eM
mobast Apyras Hayka, - OaCHO ee HelTOHUMAaHNe UJIH IpeHeOperkeHne 3aKOHAMH, YTO BEAET K CO3aHHIO HKOJIOTMYECKH HEMOJIHOLEHHBIX
TEXHOJIOTHI U MPOU3BOACTB, ONACHO CO3HATENBHOE UCIIOIb30BAHUE AOCTHXKEHUM XUMUYECKON HAYKH U XMMHYECKOU MPOMBILIJIEHHOCTH BO
BPEI YEJIOBEKY.

Coneprxanue yueOHOr0 mpenMeTa «XUMHUS» CIIOCOOCTBY €T peaiM3aliy MPOrpaMMbl BOCIIUTAHUS M COLMAIIM3ALMH O0YYarOIIIX Csl

00pa3oBaTeIbHON MPOrpaMMBl MIKOJIBI Y€Pe3 MUHU-TIPOEKThI, MHANBUAYAJIbHbBIE TBOPUECKUE 3aaHHSL.

Coneprxanue yaeOHOr0 IpenMeTa «XUMHUS) CIOCOOCTBYET peaiM3aliiy POrPaMMbl PA3BUTHST YHUBEPCAJIbHBIX yUEOHBIX NEHCTBUI 00yHarOInXCst
00pa3oBaTeIbHON MporpaMmbl IIKOJIBL B padodeil mporpaMme CrlaHUPOBAHBI Y POKH, HA KOTOPBIX OCY IIECTBJIISIETCS TPOEKTHASI U yueOHO-
UCCIIeIOBATENbCKAS AEATEIPHOCTh O0YUAIOLINXCS, a TAKXKE IPYyTHe HECTAaHAAPTHBIC YPOKH, HarpasiieHHbIe HA popmupoBanue Y'Y/, JlaHHbIe ypok U
OTMEUEHBI B KaJEHAAPHO-TEMATHYE€CKOM TUIAHUPOBAHUH 3HAKOM *.

Conepxanne yueOHOro npeamMera XUMUU CrocoOCcTByeT nanbHelmemy popmuposannio UK T-koMIeTeHTHOCTH 00y4aroIuXcsi U OCBOSHUIO
CTpaTeruii CMBICJIOBOTO YTEHHUS 1 pabOTHI C TEKCTOM, (POPMHUPOBAHHIO €CTECTBEHHO-HAYYHOH TPAMOTHOCTH.



B kxaneHmapHO-TEMaTHYECKOE IUIAHUPOBAHHE BKIFOUEHA CHCTEMa Y4&éra M KOHTPOJIS TUIAHHUPYEMBIX (METampenMETHBIX W TNPEIMETHbIX)
pe3yabtaToB. OCHOBHBIMH (POPMaMU KOHTPOJISL SIBJSIFOTCS: TECTBI, CAMOCTOSITENIbHBIC, MPOBEPOUHBIE padOThI, (PPOHTANBHBINA OMPOC, MPAKTUYECKHE
pabotel [IpoMexyTodHast aTTecTalus 1o MPEaAMETy IPOBOAUTCS B (JOPME HTOrOBOI'O KOHTPOJIBHOT'O TECTA.

IInanupyembie pe3yibTaThl OCBOEHHS H CO/lep:KaHHe Yy4eOHOro npeamera «Xumus» B 8 kiacce
JIN4HOCTHBIE, METANIPEAMETHBIE U NMPEeIMETHbIE Pe3yJIbTAThHI

JInunocrtHbIe:
® 0CO3HAaBaTh €IUHCTBO U LEJOCTHOCTh OKPYKAIOIIEro MHpPa, BOSMOXKHOCTH €ro IMO3HABAEMOCTH M OOBSCHUMOCTH Ha OCHOBE
JOCTUKEHUN HAyKH,
® IIOCTENEHHO BBICTPANBATh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHNE. OCO3HABATE MOTPEOHOCTh 1 TOTOBHOCTH K CAMOOOPA30BAHUIO, B TOM YHCIIE
U B PAMKax CaMOCTOSITEJIbHON 1eSITEIbHOCTH BHE LIKOJBI,
® OILICHUBATbH KM3HEHHbIC CUTYaIlMH C TOYKHU 3PEHUS 0€30MacHOro oopasa JKM3HU U COXPAHEHUS 3710POBbS,
e OLICHMBATb SKOJOTMYECKUI PUCK B3aMMOOTHOILIECHHH Y€JI0BEKa U IPUPOABL
¢ (hopMHPOBATH IKOJIOTHUECKOE MBIIUIEHHE. YMEHHE OLIEHIBATh CBOO AESTEIbHOCTD U MOCTYIKH IPYTHX JIFOAEH C TOUKH 3PEHHSI COXPaHEHHS
OKpY>KaroIIel cpenbl - rapaHTa KU3HU 1 OJIaronoyqus Jiroael Ha 3emite.
MeTanpeameTHbIe pe3yJIbTATbI:

Pecyuamucnvie YVII:
CamocTrosiTelbHO O0HAPYKUBATh U (POPMYJIUPOBATH MPOOJIEMY B KJIACCHOW M MHIUBUYAJTbHON Y4EeOHOH NesITeTbHOCTH.
* BeigBurate Bepcuu perieHus npodiieMbl, OCO3HABATh KOHEUHBIH PEe3yJIbTaT, BEIOMPATh U3 MPEIJIOKEHHBIX U HCKaTh CAMOCTOSITENIbHO CPEICTBA
TOOCTHXKEHHS L[ENTH.
* CocraBnsaTh (MHIMBUAYAJIbHO WK B CPYIINE) TUIAH PeIueHHst MpoOaeMbl (BBITIONHEHHS TPOEKTA).
* [TogOupath k kaxknoii mpobiieme (3a1a4e) aIeKBATHYIO €l TEOPETUIECKYIO MOJIEb.
* PaboTas o npeano:xKeHHOMY U CAMOCTOSITENIbHO COCTABJIEHHOMY TUIAHY, MCTIONB30BaTh HAPSIAY C OCHOBHBIMH U IONIOJHHUTEIIBHbIE CPEICTBA
(cripaBOYHAs TUTEPATYPA, CIOKHBIE TPUOOPHI, KOMITBIOTED).
* PaboTaTh MO CaMOCTOATENBHO COCTABIICHHOMY ILJIaHY, CBEPSISICH C HUM H LIENBIO 1A TEIbHOCTH, UCTIPABIISISI OIIMOKH, HCITOJIB3Ys CAMOCTOATEIbHO
nopoOpaHHbIe cpencTsa (B ToM yucne u MaTepHeT).
» CBOOOIHO MOJNIB30BATHCS BBIPAOOTAHHBIME KPUTEPHSIMU OLIEHKH M CAMOOLICHKH, HCXOS U3 1€ 1 UMEIOIIUXCS KPUTEPUEB, pa3iyasi pe3yJibTaT u
crocoObl AEHCTBH.
* B xone npencraBneHus NpOeKTa AaBaTh OLIEHKY €ro pe3yJIbTaTaM.
» CaMOCTOSITENTBHO OCO3HABATh MPUYUHBI CBOETO YCIIEXa WIIM HEYCIeXa U HaXOAUTh CIIOCOOBI BBIXOAA M3 CUTYalLlUH HeycIiexa.
* J[aBaTh OLIEHKY CBOHMM JITYHOCTHBIM Ka4eCTBAM M YEPTaM XapakTepa («KakoB s»), ONPENeNsATh HAIIPABJICHHUSI CBOETO Pa3BUTHSI («KKAKHM 51 XOUY
CTaTh», 4TO MHE IJI HTOr0 HAJO CAENIATHY).

Losnacamenopsie VVJI:



*  aHAJIM3HUPOBATh, CPaBHHUBATH, KJACCU(PUIUPOBATH M 0000IATH (PAKThI U SIBJCHUS, & TAK)KE BBISBISTD IPUYHHBI U CIIEICTBHUS MPOCTHIX
SIBJIEHUA,

* OCYLIECTBJISITb CPaBHEHHUE, KJIACCH(PHUKALMIO, CAMOCTOSITENIHO BBIOMPAst OCHOBAHUS U KPUTEPUH [T YKA3aHHBIX JJOTHYECKHUX ONEpaLni;

*  CTPOWTBH JIOTHYECKOE PACCYKACHNE, BKIIFOYAIOIIEE Y CTAHOBJICHUE TPUIHHHO-CIIETICTBEHHBIX CBS3EH;

*  CO3/1aBaTh CXEMATHYECKHE MOJIEIIH C BBIIEJICHUEM CYIECTBEHHBIX XapaKTEPUCTUK O0BEKTa;

*  COCTaBJATh TE€3MCHI, PA3JINYHbIE BUBI IJIAHOB(TIPOCTHIX, CIOKHBIXH T.I1.);

* mpeoOpa3oBbIBaTh MH(POPMALMIO W3 OAHOIO BHIA B JIPYrod(Tabiuily B TEKCT U Mp.);

*  yMETb ONPEAENATh BO3MOKHbIE HCTOUHUKH HEOOXOIMMBIX CBEIEHHH, TPOU3BOANTD MOMCK HH(OPMALINH, AaHAJM3UPOBATh M OLICHUBATH €&
JIOCTOBEPHOCTb.

Kosypuurxamusnsie VYL

*  co0ozaeT HOPMBbI MyOJMYHONW PEYH U PErJIaMEeHT B MOHOJIOTe M TUCKY CCHU,

* TOJB3YETCSl aJeKBATHBIMH pEYEBBIMH KJHWIIE B MOHOJOre (myOJMYHOM BBICTYIICHHUH), AUAJIOTE, TUCKYCCHH,

*  dopmynupyeT cOOCTBEHHOE MHEHHE U MO3UIUI0, APTYMEHTUPYET UX;

*  KOOPIMHHUPYET CBOO MO3HIHIO C MO3ULMSIMA TAPTHEPOB B COTPYIHUYECTBE NPU BBIPAOOTKE O0IIEro;

*  YCTaHABJIMBAET U CPABHUBAET Pa3HbIE TOYKU 3PEHUS, PEKAE YeM NPUHUMATDb PELISHUS U JeNaTh BBIOOD;

*  CIOPHT U OTCTAUBAET CBOO MO3ULHIO HE BPaKIeOHBIM IJIs1 OMIIOHEHTOB 00pa3oM;

*  OCYLIECTBJIIET B3aMMHBI KOHTPOJb M OKAa3blBAET B COTPYIHUYECTBE HEOOXOAMMYIO B3aMMOMOMOIIE;

* OpPraHW30BBIBACT U IUIAHUPYET y4eOHOE COTPYIHHYECTBO C YUYHUTEJEM H CBEPCTHHKAMU,

e  ompenenaTh HelH U PyHKIUU yUaCTHUKOB, CIIOCOOB! B3aUMOEHCTBYS; TUIAHUPOBATh O0LIIe CIOCOObI PadoOTHI;

* ymeeT paboTaTh B IPyIIe — yCTaHABIMBAET paboune OTHOLIEHHUS, 3PPEKTHBHO COTPYAHUYALT U CIIOCOOCTBYET MPONYKTHBHON
KOONEPALNH;, UHTETPUPYETCS B TPYIIY CBEPCTHUKOB M CTPOUT MPONYKTUBHOE B3aMMONIEHCTBHE CO CBEPCTHUKAMHUHB3POCIBIMUY,;

* YUYUTHIBATb Pa3HbIE MHEHHMS M HHTEPEChl M OOOCHOBBIBATH COOCTBEHHYIO MO3ULIHIO.



Coaep:xkanue yueOHOro npeamera

Howmep u Ha3BaHue pas3nena nporpaMmsl, K-BO

IInanupyempble npeaMeTHBIE Pe3yIbTaThl

JacCoB, COACPKAHUEC pa3aciia

BBIITYCKHUK HAYUUTCA:

BBIITYCKHUK ITOJTYYUT BO3MOXKHOCTb HAYYHUTHCA

Beenenue — 4 yaca:

XuMHsl — Hayka O BEIleCTBaX, UX CBOWMCTBAX U
npeBpaiieHussx. IloHsTne O  XHMHYECKOM
sneMeHTe u  (QopMax ero CyIeCTBOBAHHS:
CBOOOAHBIX aTOMax, TMPOCTBIX M  CIOXKHBIX
BemecTBax. llpeBpamenust Bemects. OTiuuue
XUMUYECKHX PEAKUUH OT (PU3UUECKUX SBICHUH.
Ponp xuMuM B KM3HU uesOBeKa. XeMOoQwius U
xemo(oOust. KpaTkue cBemeHus U3 HCTOPHH
BO3HUKHOBEHMs] U pa3Butus xumuu. Ilepuon
anmxumun. llonatue o ¢unocodpckom kamHe.
Xumus B XVI B. Passutne xumun Ha Pycu. Ponp
OTE€UECTBEHHBIX  yUY€HBIX B  CTAHOBJICHUU
XUMUYECKOH Hayku — paborei M. B.
Jlomonocosa, A. M. byrneposa, . H.
MenneneeBa. XuMu4eckass CHMBOJMKA. 3HAKU
XUMHUUYECKUX DJJIEMEHTOB U IMPOUCXOXKAEHHE HX
Ha3BaHUi. Xumudeckne (popmynbl. UHmekcsl u
ko3 punmentol. OTHOCUTENBHBIC ATOMHAs W
MOJIEKyJisipHass Maccbl. Pacuer mMaccoBOH n0Oau
XHUMHUYECKOTO 3JIeMEHTa 1Mo (opMyJie BEIIeCTBa.
Ilepuonnueckas cucTeMa XUMHUYECKUX
snemeHTtoB J[. M. MeHneneeBa, ee CTpyKTypa:
Majple © OONbIIME TEPUONbI, TPyNIbl |
TOATPYTIITBI (rmaBHas u noOovHast).
Ilepnonuueckast cucreMa Kak CIPaBOYHOE
nocobne NIl TONy4YeHHWsl  CBENEHUH O
XUMHUUYECKUX 3jeMeHTax. PacueTtHble 3ajgaun. 1.
HaxoxxneHne OTHOCUTENBHOH — MOJIEKYJISPHOR
Macchl BEIIECTBA MO €r0 XUMUYECKOH (popmyiie.
2. BplaucneHne MacCOBOH JOMM XUMHUYECKOTO
JJIEMEHTA B BEIECTBE MO ero GpopmyJie

- XapaKTEePU30BaTh BCIICCTBA 1O COCTABY, CTPOCHUIO U
CBOfICTBaM, YCTaHaBJIMBATb NPUYNHHO-CJIICACTBCHHBIC
CBA3U MECXKAY AAHHBIMU XaPAKTEPUCTUKAMU BCIICCTBA,

- PaCKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSITUN
«aToM», KMOJIEKYJIa», KX XAMUYECKUM JIEMEHTY,
«TPOCTOE BEIECTBOY», «CIOKHOE BELIECTBOY,
«BAJICHTHOCTDY», UCIOJIb3Y S 3HAKOBYIO CHCTEMY
XUMUU;

- ONMCHIBATDh U XapaKTePHU30BaTh TAOINYHYIO POpMy
NEPUOANIECKON CUCTEMbI XUMUYECKHUX 3JIEMEHTOB,

- pacKpblBaTb CMBIC]T TEPUOIUYECKOrO 3aKOHA
J. 1. Menneneesa

- 0OBEKTUBHO OLIEHNBATH UH(POPMALHIO O
BEILIECTBAX U XUMUYECKUX MTPoLieccax, KpUTHUECKU
OTHOCHTBCS K MCEBAOHAYYHOH MH(POPMALINH,
HenoOPOCOBECTHON peKjIaMe, Kacaroencs
HCMOJb30BaHUS Pa3JINYHBIX BEILECTB.

- OCO3HAaBaTb 3HAYCHUE TCOPETUICCKUX 3HAHUH
JJIA HpaKTquCKOﬁ JCATCIBbHOCTH YCJIOBCKA,

- ONUChIBATb U3YYCHHDBIC 00BEKTHI KaK CUCTECMBI,
MPUMCECHSS JIOTUKY CUCTEMHOI'O aHaJIn3a,







Pasgen: ATOMBI XHMHYECKHX YJIEMEHTOB — 9
JACOB.

ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMHUECKUX
37eMeHTOB. OCHOBHBIE CBEJIEHUS O CTPOEHUU
aToMOB. JloKa3aTenbCTBa CIOXKHOCTH CTPOEHHS
atomoB. OmnbiTel Pesepdopna. [1nanetapras
Mofenb cTpoeHus aroMa. CocTaB aTOMHBIX SiAEp:
IIPOTOHBI U HENTPOHBL. OTHOCUTENbHAS ATOMHAs
Macca. B3auMocCBsI3b MOHATHH « IPOTOH », «
HENTPOH », « OTHOCUTENbHAsA aTOMHAs Maccay.
HsmeHeHue 4yucnia NpOTOHOB B siipe aToMa —
00pa3oBaHME HOBBIX XMMHUYECKUX 3JIEMEHTOB.
H3mMeHeHne ynciaa HEUTPOHOB B SIAPE aTOMa —
obpazoBanue n3orornos. CoBpeMeHHOE
ofperneneHne MOHATUS «XUMUYECKUH 2JIEMEHT».
H3oTomns! Kak pa3HOBUIHOCTH aTOMOB OTHOTO
XUMHYECKOT0 3JIeMeHTa. DIeKTpoHbl. CTpoeHune
3JIEKTPOHHBIX 000JIOYEK aTOMOB XUMHUYECKUX
snemMeHTOB Ne 1 —20 nepuonudeckoil CHCTEMBI
J. . Menneneesa. [1onaTHE O 3aBEPIIEHHOM U
HE3aBEPIIEHHOM 3JIEKTPOHHOM

croe (pHepreTudeckoM ypoBHe). [leprogudeckast
CUCTE€Ma XUMHUYECKHUX 3JieMeHTOB 1. Y.
MenneneeBa 1 CTpPOSHHUE aTOMOB. (PU3NIECKUI
CMBICTI ITOPSIIKOBOrO HOMEpa 3JIEMEHTa, HOMepa
IpyIIbL, HOMepa nepuoaa. M3meHeHnue yucna
3JIEKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM YpOBHE
aTOMa XMMHUYECKOr0 3JIeMeHTa — O0pa3oBaHHE
MOJIOKUTEJBbHBIX U OTPULIATEIbHBIX HOHOB.
Honsbl, 00pa3oBaHHBIE AaTOMAMH METAIJIOB

u HemeTaJutoB. [IpuunHbl H3MeHeHus
METAJIIMYECKUX U HEMETaNTINUECKUX CBONCTB B
nepuonax u rpynmnax. O0pa3oBaHue OWHAPHBIX
coequHennii. [Toasitue 00 MOHHOM cBsi3u. CXeMbl

- pa3jiniaThb BUAbI XUMHYECKON CBSI3H: HOHHYIO,
KOBAJICHTHYIO MOJIAPHYIO, KOBAJICHTHYHO HEMMOJIAPHYO
" METAJIJIMYECKYTO,

- n300paxaTh 3JIEKTPOHHO-MOHHBIE (POPMYJTBI
BEIIECTB, 00 Pa30BAHHBIX XUMHUUECKUMH CBS3SIMU
pa3HOro BUJA,

- BBISIBJISITH 3aBUCUMOCTEL CBOMCTB BCIICCTB OT
CTPOCHUA UX KPUCTAJUTUICCKUX pemer OK: HOHHBIX,
ATOMHBIX, MOJICKYJIIPHBIX, METAJIJIMYCCKUX,

- OOBSICHSITD CYyTb XUMHNYCCKUX IMPOLCCCOB U UX
NPUHLOUITHAJIBHOC OTJIMYUE OT (I)I/ISI/ILIGCKI/IX;

- COCTaBJIATH ()OPMYJIbI BEIECTB MO UX HA3BAHUSIM;
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- OnpeacATb BAJICHTHOCTb U CTCIICHb OKUCJICHUSA
JJIEMCHTOB B BCIICCTBAX,

- IPUBOJUTHL IPUMEPHI PEAKIIUH,
MOATBEPKAAKIINX CYLIECTBOBAHUE B3aUMOCBS3H
MEXy OCHOBHBIMH KJIACCAMHU HEOPraHUYECKUX
BELIECTB;

- IPUMEHSTb 3HAHUsI O 3aKOHOMEPHOCTSIX
MEPUOAUYECKON CUCTEMBl XUMUYECKHUX 3JIEMEHTOB
111 OOBSICHEHUSI U TIPEABUICHHS CBOMCTB
KOHKPETHBIX BELIECTB,

- pa3BUBaTh HH(POPMALIMOHHYIO KOMITE€TEHTHOCTD
MIOCPEACTBOM YIITyOJIeHUs 3HAaHUH 00 HCTOPHH
CTaHOBJICHUS] XMMUYECKOU HayKH, €€ OCHOBHBIX
MOHATUH, NEPUOANYECKOr O 3aKOHA KaK OJHOTO U3
BA)KHEHUIINX 3aKOHOB IPUPOABL, & TAKKE O
COBPEMEHHBIX NOCTUKEHUSIX HAYKU U TEXHUKU.




00pa3oBaHMsI HIOHHOM CBSI3H.

BzaumMoneicTBe aTOMOB XUMHUYECKUX 3JIEMEH-
TOB-HEMETAJUIOB MEKIy co00l — oOpasoBaHue
JBYX aTOMHBIX MOJIEKYJI TPOCTBIX BEIIECTB.
KoBasnentHast HemossipHasi XUMHYECKast CBSI3b.
DNIeKTPOHHBIEC U CTPYKTYPHBIC (HOPMY JIbI.
BzanmopeiicTBe aTOMOB XUMHYECKHIX
3JIEMEHTOB-HEMETAJIJIOB MEXKIY COOON —
obpa3zoBaHre OMHAPHBIX COCAMHEHHI
HEMETAJUIOB.

DnexkTpooTpunaTenbHocTh. [TonsTHE O
KOBAJIEHTHOMN MOJISIPHOM CBsi3U. B3aumonelcTeue
ATOMOB XUMHUYECKHX 3JIEMEHTOB-METAJIIOB
MKy coOol — o0pa3oBaHKe METALTUIECKIX
KpUCTAJJIOB. I IOHATHE O METAJUINYECKON CBSI3H.

Paszpen: IlpocThie BemecTBa — 6 4acos.
[MonoskeHrne MeTaJIOB U HEMETAJIJIOB B
MIEPUOTUIECKON CUCTEME XUMHUYECKIX
anemenToB /1. 1. Menaeneea. Baxknetime
MPOCTHIE BEIIECTBA — METAJUIBL: JKEJe30,
AFOMUHUIN, KaJIbLIUH, MAarHUN, HATPUH, KaJIUH.
OO01ue pusndeckre CBOWCTBA METAIJIOB.
BakHeiimme npocTbie BEIIECTBA — HEMETAJUID,
o0pa3oBaHHBIE ATOMAaMH KHCIIOPOAA, BOIOPOLA,
asora, cepsl, pocdopa, yriepoaa. CnocodHOCTh
ATOMOB XUMUYECKUX 3JIEMEHTOB K 00Pa30BaHHIO
HECKOJIbKHX MPOCTBIX BEIECTB — aJUIOTPOITHSL.
ANOTpONHBIE MOAU(PHUKALINN KUCIOPOAA,
docdopa u o0Ba. Meramndeckue u
HEMETaJTUYeCKHEe CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBHOCTD AEJICHHSI TPOCTHIX BEIIECTB
Ha MeTaJutbl U HeMeTauibl. [locTosiHHAs
Asoranpo. Konmuuectso Bemectsa. Mob.
MonsipHasi Mmacca. MoJisipHbIil 00beM

- OIpeneNsTh NPUHANJIEKHOCTh HEOPraHUYEeCKUX
BEIIECTB K OMHOMY M3 U3YYEHHBIX KJIACCOB/TPYII:
METaJUIbl 1 HEMETAJUIBL, OKCUJbI, OCHOBAHHSI,
KHCJIOTBI, COJY,

- COCTaBJIATH ()OPMYJIbI BEIIECTB MO UX HA3BAHUSIM,
- ONPEaENATh BAJICHTHOCTb U CTEMEHb OKUCIECHUS
3JIEMEHTOB B BELIECTBAX;

- COCTaBJIATH (POPMYJIbI HEOPTaHUIECKUX COSTMHEHHIA
1O BAJICHTHOCTAM U CTCIICHAM OKUCJICHUA 3JICMCHTOB,
a TaKKE 3apsadaM NOHOB, YKa3aHHbIM B Ta6m/1ue
PacTBOPUMOCTHU KHCJIOT, OCHOBAHHI U COJEH;

- Ha3bIBaTh OOIIME XMMUYECKHE CBOCTBRA,
XapakTepHBIE JJIs1 TPYIT OKCUAOB. KUCJIOTHBIX,

OCHOBHBIX, aM()OTEPHBIX;

- Ha3bIBATh OOIIME XUMHYECKHUE CBOMCTBA,

- IPUMEHSTb 3HAHUsI O 3aKOHOMEPHOCTSIX
MEPUOAUYECKON CUCTEMBl XUMUYECKHUX 3JIEMEHTOB
111 OOBSICHEHHSI U TIPEBHUICHHS CBOWCTB
KOHKPETHBIX BELIECTB,

- IPUBOJUTBL IPUMEPHI PEAKIIUH,
MOATBEPKAAKIIUX CYLIECTBOBAHUE B3aUMOCBS3H
MEXy OCHOBHBIMH KJIACCAMHU HEOPTraHUYECKUX
BELIECTB;

- IPOrHO3UPOBATb XUMUYECCKUE CBOICTBa BCIICCTB
Ha OCHOBEC HUX COCTaBa U CTPOCHMUS,




ra3o00pa3HbIX BelecTB. KpaTHbIE eAMHULIBI
KOJINYECTBA BEIEeCTBA — MHUJUIUMOIIb U
KUJIOMOJIb, MUJUTUMOJISIPHAs U KUJIOMOJISIpHAs
Macchl BELECTBA, MUJLIUMOJISIPHBIN U
KAJIOMOJISIPHBINA 00bEMBbI ra3000pa3HbIX
BellecTB. PacueTsl ¢ MCMOMb30BAHNUEM MOHATUI
«KOJIMYECTBO BELIECTBa», KMOJIAPHAs Maccay,
«MOJIIPHBIN 00BEM Tra3oBy», KITOCTOSTHHAS
ABoranpo». Pacuernble 3anauu. 1. Berancnenue
MOJIIPHOIN MacChl BEIIECTB [0 XUMHUYECKUM
dopmynam. 2. PacyeTsl C HCIONIB30BAHHEM
MOHATUHN «KOJMUYECTBO BEIIECTBAY, KMOJISIPHAsI
Maccay, «MOJIIPHBII 00BEM ra3os », «
MOCTOsIHHAs1 ABOTrazipo ».

XapakTepHbIE AJI KaXKA0TO U3 KJIaCCOB
HCOPraHNM4YeCKUX BCIICCTB. KUCJIOT, OCHOBaHHfI,
COJIe;

- MPUBOUTH MPUMEPHI PEAKLIMIA, TOATBEPKAAIOIINX

XUMHUYECKHE CBOUCTBA HCOPTaHUYICCKUX BCUICCTB!
OKCHJIOB, KHMCJIOT, OCHOBaHUM 1 COJIEH,

Pa3znen: CoennHeHUs1 XUMHYECKHUX 3JIEMEHTOB
— 12 yacos.

Crenenbp oxucienusi. OmnpeneneHue CTENEHH
OKHCJICHUS 3JIEMEHTOB 110 XUMUYECKOU popmyie
coenunenmst. CocrasieHne (opmys OMHAPHBIX
COenuHEHMH, OOIui Ccrmocod HMX HAa3bIBAHUSI.
BunapHble CcoenMHEHMs OKCHIbI, XJIOPUMBI,
cynmbpuner u np. CocraBiaeHue ux GopMyd.
[IpeacraBurenu OKCUIOB: BOAA, VIVICKUCIBIN ra3
U HerameHas u3Bectb. lIpencraBurenu neryunx
BOJIOPOJHBIX COEAMHEHHWI: XJIOPOBOAOPON H
amvuak. OCHOBaHUS, UX COCTAaB W HAa3BAHUSL
PactBopumocTh oOcHOBaHMii B Bome. TaOmuia
PacTBOPUMOCTH THAPOKCHUAOB U COJIEHM B BOZE.
IIpeacraBurenu menao4del: TUAPOKCUIBI HATPHS,
Kamusi U Kajbiusi. [loHsATHE O Ka4eCTBEHHBIX
peakuusix. HMuaukatopel. M3MeHeHHE OKpacku
WHJUKATOPOB B IIeJO4HON cpene. Kuciaorsel, ux
coctaB W HasaHus. Kmaccudukarmusi KUCIOT.
IIpencraBurenu KUCJIOT. CepHas, COJIIHAas U
azotHasi. M3MeHeHHe OKpacKu HHINKATOPOB B
kucnoTHo cpene. Comu  Kak TPOU3BOAHBIC

- Ha3bIBaTbh IPU3HAKH U yCJOBUS POTEKAHUSA
XUMHYECKUX PEaKLUM;

- YCTaHAaBJIMBATh NPHUHAIJICKHOCTD XUMHYECKOI
peakuy K ONpeneN€HHOMY TUITY 10 OOQHOMY U3
KJIaCCU(UKALTMOHHBIX TPU3HAKOB!

1) Mo 4MCTy U COCTABY UCXOMHBIX BEIIECTB U
MPONYKTOB PeaKIHH (peaKIHKi COSTUHEHUS,
Pa3NIoXKEHHs], 3aMeIeHHs 1 OOMeHa),

2) 110 BBIACJIICHUIO UJIN ITOTIJIOIECHUIO TEIJIOThI

(peakuuu SK30TEPMUIECKUE U YHITOTEPMUIECKHE);
3) 1O U3BMEHEHHUIO CTeTeHe OKUCIIEHUST XUMUYECKUX

3JIEMEHTOB (PEaKI[UU OKHCITUTETbHO-
BOCCTAHOBUTEINIbHBIE),

4) mo obpaTumocTtu mporecca (peakuuu 00paTuMbIe 1

HeoOpaTuMmele);

- IPOTHO3UPOBATh PE3YJIbTAThI BO3ACHCTBUA
pPa3MYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH
XUMHUYECKON PEaKLUH,

- IPOrHO3UPOBATh PE3YJbTAThI BO3AECHCTBHSA
Pa3IMYHBIX (PAKTOPOB HA CMELIEHNE XUMHYECKOTO
paBHOBECHS.

- IPOrHO3UPOBATb XUMHUYECCKUE CBOICTBa BCIICCTB
Ha OCHOBEC HUX COCTaBa U CTPOCHMUS,




KHCJIOT M OCHOBaHWN. MX cocTtaB M Ha3BaHWUs.
PactBopumMocTs coneli B Bome. llpeacrasurenn
cojedi: xjopun Hatpus, kapboHaT u ¢ocdar

Kamblusi.  AMoOpdHBIE U KPUCTAJLIHYECKUE
BELIECTBA. MexMOneKy JIsIpHbIe
B3aUMOIEHCTBUS. Tumnsl KPHUCTAJUTAY €CKUX

PELIETOK: HWOHHAs, aTOMHAsl, MOJEKYJsIpHas H
MeTajlandecKas. 3aBUCUMOCTb CBOICTB BEIECTB
OT TUINOB KPUCTAJIMUYECKUX pelieTok. BemecTsa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHMSI.
3aKkOH IIOCTOSHCTBA COCTaBa JUIS BEINECTB
MOJIEKYJIIPHOTO CTpoeHusl. UncThie BelecTsa u
cmecu. Ilpumepbl  kMAKMX, TBEpPABIX U
razoobpasHbix cMecedl. CBOHCTBA  YHCTBIX
BelecTs U cmeceil. Mx cocraB. Maccoas u
oObeMHasT MOJU KOMIIOHEHTa cMecu. Pacuers
CBA3AHHLBIC C UCITOJIB30BAHUECM MMOHATUS KOOI .

Pazpen: HM3meHeHus,
BemecTBamu — 11 gyacos.
IlonsTHE SIBJCHUN KaK U3MEHCHUH,
MPOUCXOISIIUX C BELIECTBAMHU.

SBneHus1, CBSI3aHHBIE C H3MEHEHUEM
KPUCTAJNINYECKOTO CTPOCHHSI BEIECTBA TIPH
MOCTOSTHHOM €r'0 COCTaBe, (PU3MUeCKUe SBICHMUSL.
Du3nuecKne sIBICHUS] B XUMHUH: TUCTHILISLUS,
KPUCTAJIN3AIIHs, BbITAPUBAHNE U BO3TOHKA
BEIIECTB, [IeHTPU(DyrUpOBaHHE.

SlBneHus1, CBA3aHHBIE C U3MEHEHHUEM COCTaBa
BEIIECTBA, - XUMHUECKHUe peakuunu. [IpusHaku u
YCJIOBUS MPOTEKAHUS] XUMHUECKUX PEAKLIUM.
[Tonsitue 06 5K30- U SHAOTEPMIYECKIX
peakuusix. Peakuumn ropeHus Kak 4aCTHBIN
Clly4ai SK30TepPMUUECKUX PEAKLIUH,
MPOTEKAIOIINX C BBIIEJICHIEM CBETA.

3aKOH COXPaHEHUsI MacChl BEILECTB.
XUMHUYECKHE YPAaBHEHUSI. 3HAUCHNE HHIEKCOB U

MpoUCXoAAIIHE Cc

- Ha3bIBaTb IPU3HAKU U YCJIOBUS TPOTEKAHUS
XUMHYECKUX PEAKLUM;

- YCTaHAaBJIMBATh NPHUHAIJICKHOCTD XUMHYECKOI
peakuu K ONpenenéHHoOMy TUITY 10 ONHOMY U3
KIaCCU(UKALTIOHHBIX TPU3HAKOB!

1) Mo 4KCy U COCTABY UCXOMHBIX BEIIECTB U
MPONYKTOB PeaKIuy (peaKIHKi COSTUHEHUS,
Pa3NIoXKEHMsI, 3aMeIeHHs 1 OOMeHa),

2) 110 BBIACJICHHUIO UJIN ITOIJIOIIEHUIO TEIJIOTHI
(peakuuu SK30TEPMUIECKUE U YIHTOTEPMUIECKHE);

3) 1O U3BMEHEHUIO CTETEeHeH OKUCIIEHUST XUMUIECKUX
3JIEMEHTOB (PEaKI[UU OKHCITUTETbHO-
BOCCTAHOBUTEINIbHBIE),

4) mo obpaTuMocTH porecca (peakuu 00 paTUMbIE U
HeoOpaTuMmele);

- COCTaBJISITh Y PaBHEHUS 3JIEKTPOJUTHIECKOMN
IHUCCOLIHMAIIH KUCJIOT, IIeJI0Uei, CONel; MOJHbIE

- IPUBOJUTH IPUMEPHI PEAKLIUH,
MOATBEPKAAKIIUX CYLIECTBOBAHUE B3aUMOCBSI3H
MEXy OCHOBHBIMH KJIACCAMHU HEOPraHUYECKUX
BELIECTB;

- IPOTHO3UPOBATh PE3YJIbTATHI BO3AEHCTBUA
pPa3MYHBIX (PAKTOPOB HA UBMEHEHHE CKOPOCTH
XUMHUYECKON PEaKLUH,

- IPOrHO3UPOBATh PE3YJILTAThI BO3AEHCTBHSA
Pa3IMYHBIX (PAKTOPOB HA CMELIEHNE XUMHYECKOTO
paBHOBECHS.

- IPOrHO3UPOBATb XUMHUYECCKUE CBOICTBa BCIICCTB
Ha OCHOBEC HUX COCTaBa U CTPOCHMUS,

- IIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA
MIPOSIBJIATH OKUCIIUTENbHBIE UIIN
BOCCTAHOBUTENIbHBIE CBOWCTBA C YUETOM CTEMNEHEN




k03 ppurmentos. CocraBneHne y paBHEHHIA
XUMHYECKUX PEaKLUi.

Pacdersl o xXumMu4eckuM ypasHeHUsM. Pemnenue
33724 Ha HaxXOXXIEHHE KOJINYECTBA BELIEeCTBa,
Macchl UM 00BeMa MPONYKTA PEAKLIMH 1O
KOJIMYECTBY BEIECTBA, MACCe UM O0BEMY
HUCXOAHOTO BeecTsa. PacueTsl ¢
HCIMOJIb30BAaHUEM MOHATHUS «AOJSD», KOrna
HCXOAHOE BELIECTBO JAaHO B BUAE PaCTBOpaA C
3aaHHOM MacCOBOM N0JI€H PaCTBOPEHHOTO
BELIECTBA UJIU COAEP>KUT ONPEEIEHHYIO JOJI0
puMecei.

Peaxuuu pasznoxxenus. Ilonsitue o ckopoctu
xuMudeckux peaxkuuil. Katamuszatoper
DepMEHTHI.

Peaxuuu coenunenus. Kataautuaeckue u
HeKaTtaJuTuaeckue peakuuu. ObpaTumble U
HeoOpaTUMBbIE PEaKLIUU.

Peakuuu 3aMernenus. DIEKTPOXUMHUUECKU psia
HaIpPsDKCHU METAJIJIOB, €0 UCIOIb30BAHNE 115
IIPOrHO3U POBAHUS BO3MOXHOCTH MPOTEKaHUS
peakuuil MeXAy MEeTaJJIaMU U PaCTBOPAMHU
KHCIOT. Peakiiun BbITECHEHUST OTHUX METAJIJIOB
13 paCTBOPOB UX COJIEH NPYTUMHU METaJUIAMH.
Peakimu obmena. Peakiinu HelTpam3anuy.
YcnoBust MpoTeKaHUs peakunuii oOMeHa B
pacTBOpax A0 KOHLA. THUIbI XUMHUYECKHUX
peakuuii (1Mo NPU3HAKY KYHUCIO U COCTAB
HCXOJHBIX BELIECTB U MPOAYKTOB PEAKIINN») HA
NpuMepe CBONMCTB BOABI. Peakius pas3nokeHus -
3JIEKTPONN3 BOABL Peakuun coenunenus -
B3aUMOJIENICTBHE BOABI C OKCUIAMH METAJIJIOB U
HemeTayu1oB. [IoHATHE «TUIPOKCUIIBDY.
Peaxiuu 3aMenieHus - B3aUMONEHCTBUE BOABI €
IeJIOYHBIMU U 1eJI0YHO3EMEbHBIMU
METaJIAMH.

Peakuu obmena (Ha mpuMepe THAPOIIH3a
cynbpuaa aIFOMUHNS U KapOnaa KaJblHs).

COKpaIIEHHbBIE HOHHBIC YPABHEHMS peakiuii OOMeHa;
YpPaBHCHUSA OKHUCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaxui;

- MPOTHO3UPOBATD MPOAYKThI XUMHUUECKUX PEAKLIUit
1o Gopmyaam/Ha3BaHHUSM UCXOIHBIX BEIIECTB;
OMpENeNsITh UCXOMHbIE BEIECTBA MO
¢opMyIaM/Ha3BaHUSAM MPOAYKTOB PEAKIIHH;

- COCTaBJIATb YPABHEHHUS PEAKLHA, COOTBETCTBYIO LIIHX
MIOCIIEOBATENbHOCTH (KIIEMOYKE» ) PEBPaLeHUN
HEOPraHN4YCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,

OKHCJICHUA 3JICMCHTOB, BXOIAIINX B €10 COCTaB,




Paszpen: HpakTuxym Nel, pocreitmue
onepauuM ¢ BemecTBOM — S 4acoB.

1. IIpaBuna TexHuku 6€30MaCHOCTU MPH paboTe
B XUMHUECKOM Kabunete. [Ipuemsr oOpamienus ¢
JTa00paTOpHbIM 00OPYIOBAHUEM U
HarpeBaTenbHbIMU nipudopamu. 2. I1pusHaku
XUMHUYECKUX peakuuil. 3. [Ipurorosnenune
pacTBOpa caxapa U ornpezeieHne MacCOBOM 10U
ero B pactBope.4. Habmonenue 3a ropsimeit
CBEUOI. 5. AHAJIN3 IIOYBBI U BOIBL.

- BBISIBJIATE B npouecce BKCHepI/IMeHTa HpI/ISHaKI/I,
CBI/II[eTeJ'IbCTBYI'OH_[I/Ie 0 HpOTeKaHI/II/I XI/IMI/ILIGCKOI\/'I
peaxiuu,

- MIPUTOTOBJISATE PACTBOPHBI C ONPENEIEHHON MaCcCOBON
JOJIEN PacCTBOPEHHOI O BEILECTBA,

-[IPOBOIUTD JTabopaTopHbIe OTIBITBI,
MOATBEPKAAIOLINE XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHUUYECKUX BEIEeCTB,;

- OCO3HABATh 3HAUECHUEC TCOPECTUICCKUX 3HAHMI
JJIA HpaKTquCKOﬁ JCATCJIIbBHOCTHU YCJIOBECKA,

- ONMMUCHIBATb U3YUYCHHbBIC OOBEKTHI KaK CUCTCMBI,
MPUMEHSA JIOTUKY CUCTEMHOI'O aHaJIn3a,

Pazgen: PacrBopenue. PactBopnl. CsolicTBa
pacTBOpPoOB 3J1eKTPOJHTOB. OKHCIHTEIBHO —
BOCCTAHOBHTEJIbHBbIE peaKkunu — 16 1acos.

PactBopenme kak GU3NKO-XUMHUYECKUH MPOLIECC.
IlonsATHE O rHApaTaX U KPUCTATIIOTUAPATAX.
PactBopuMoOCTh. KpuBble paCTBOPUMOCTH KaK
MOZIeJIb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPBIX
BELIECTB OT Temmneparypel. HaceieHnesre,
HEHACBIILEHHBIE U NIEPECHILIEHHbIE PACTBOPBL
3HaueHue pacTBOPOB AJIs IPUPOABI U CETIbCKOro
XO35IUCTBA.

ITonsATHE 00 3JIEKTPOIUTUIECKON TUCCOLUALIH.
DNEeKTPOJIUTHI U HE AJIEKTPOIUTHL. MexaHnu3M
JUCCOLMALINY JIEKTPOJIUTOB C Pa3IUYHBIM
TUIIOM XUMHUecKOH cBs3U. CTeneHb

3JIEKTPOIU THYECKON

nuccounanuy. CunbHbIe U cnadbie
3neKkTponuThl. IToHsATHE 00 3JIEKTPOIUTHIECK O
JUCCOLIMALINH.

DNEKTPOIUTHI U HE BJIEKTPOIUTHI. MexaHusm

- BBISBJISITH 3ABUCUMOCTEL CBOMCTB BCIICCTB OT
CTPOCHUA UX KPUCTAJUTUICCKUX pemer OK: HOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAJIJIMYCCKUX,

- OOBSICHSITD CYyTb XUMHNYCCKUX IMPOLCCCOB U UX
NPUHLUUITHAJIBHOC OTJIMYUE OT (I)I/ISI/ILIGCKI/IX;

- Ha3bIBaTh MPU3HAKH U yCJIOBUS IPOTEKAHUSA
XUMHYECKUX PEAKLUM;

- YCTaHaBJHMBATh NPUHAOJICKHOCTD XUMHUYECK O
peakLUu K ONPEneNEHHOMY THUITY 10 ONHOMY U3
KJIaCCU(UKALTIOHHBIX TPU3HAKOB!

1) Mo 4MCTy U COCTABY UCXOMHBIX BEIIECTB U
MPONYKTOB PeaKIuy (peaKHKi COSTUHEHUS,
Pa3NIoXKEHMsI, 3aMeIeHIs 1 OOMeHa),

2) 110 BBIACJICHHUIO UJIN ITOI'JIOIIEHUIO TEIJIOThI
(peakuuu SK30TEPMUIECKUE U YIHTOTEPMUIECKHE);

3) 1O U3BMEHEHHUIO CTETeHeH OKUCIIEHUST XUMUYECKUX
3JIEMEHTOB (PEaKLNU OKUCITUTEbHO-
BOCCTAHOBUTEINIbHBIE),

- IPUBOJUTB IPUMEPHI PEAKLIUH,
MOATBEPAKAAKIINX CYIIECTBOBAHUE B3aUMOCBSI3U
MEXy OCHOBHBIMH KJIACCAMHU HEOPraHUYECKUX
BELIECTB;

- IPOTHO3UPOBATh PE3YJIbTATHI BO3AEHCTBUA
pPa3MYHBIX (PAKTOPOB HA UBMEHEHHE CKOPOCTH
XUMHUYECKON pEaKLUH,

- IPOrHO3UPOBATh PE3YJbTAThI BO3AECHCTBHSA
Pa3IMYHBIX (PAKTOPOB HA CMELIEHNE XUMHYECKOTO
paBHOBECHS,

- IPOrHO3UPOBATb XUMHUYECCKUE CBOICTBa BCIICCTB
Ha OCHOBEC HUX COCTaBa U CTPOCHMUS,

- IPOTHO3UPOBATh CIIOCOOHOCTH BEILIECTBA
MIPOSIBJIATH OKUCIIUTENbHBIE UIIN
BOCCTAHOBUTENIbHBIE CBOMCTBA C yYETOM CTENEHEN
OKHUCJICHUS 3JIEMEHTOB, BXOSILINX B €0 COCTAB;




JUCCOLMALINY JIEKTPOJIUTOB C Pa3IUYHBIM
TUTIOM

XUMHYECKOH CBsi3U. CTereHb
BIEKTPONUTUYECKOHN nuccounannul. CUIbHBIE U
crnabbIe 3TEKTPONTUTHL

OcCHOBHbI€E MTOJIOXKEHUSI TEOPUU
3JIEKTPOIUTUUECKON nucconuanu. MoHHbie
VPaBHEHHUS peakui. Y CIOBUS MPOTEKAHUS
peakuuu 0OMeHa MEKAY JIEKTPOIUTAMHU A0
KOHLIA B CBE€TE€ HOHHBIX NPEACTABICHUN.
Knaccugukanus HOHOB U X CBOKMCTBA.
Kucnotsl, ux xinaccudukamus. luccounanus
KHUCJIOT U UX CBOWCTBA B CBETE TEOPUU
3JIEKTPOIUTUYECKON AUCCOLIMALINY.
MonexynsipHble U HOHHBIE YPABHEHUs PEAKLUI
KHCJIOT.

B3anmopencTBre KUCIOT C METaJUIaMU.
DNEeKTPOXUMHMUECKUHN Psifi HANIPSLKEHUH
METAJIOB.

B3anmozaencTBre KUCIOT C MeTAJNIAaMU U
OKCHAAMU METaJUIOB. B3auMoneincTeue Kucor ¢
OCHOBAHMSIMU -PEAKLUS HEHTPAJIU3ALUH.
B3anmonencTere KUCIOT C COJISIMU.
Hcnonb3oBanue TabJIUIBI PACTBOPUMOCTHU

IUJISL XapaKTePUCTUKH XUMHYECKHUX CBOWCTB
KHCJIOT.

OcHoBaHus, ux knaccudpukanuys. Juccounamnms
OCHOBAHHUH U UX CBONCTBA B CBETE TEOPUH
3JIEKTPOIUTUYECKON AUCCOLIMALINH.
BzaumonelicTBre OCHOBaHUM C KUCIIOTAMH,
KUCJIOTHBIMA OKCUAAMHU U COJIIMH.
Hcnonp3oBanne TabIUIBI pACTBOPUMOCTH JJISI
XapaKTEPUCTUKU XUMUYECKUX CBONCTB
OCHOBaHUH. Pa3noxeHne HepacTBOPUMBIX
OCHOBAHUH NPU HArPEBaHUU.

Comn, ux xaaccuukaus 1 qUCCOUAIUS B
ceete TO/] paznuunbIX TUIIOB cojieil. CBOICTBA
COJIEH B CBETE TEOPHUH DJIEKTPOIUTHYECKON

4) o obpaTumocTu mpouecca (peakuuu oopaTUMBbIe U
HeoOpaTuMele);

- COCTaBJISITb YPABHEHUS 3JIEKTPOJIUTHYECKON
IHUCCOLTHAITAN KUCJIOT, IIEJIOYEH, COJICH; TIOJIHbIE 1
COKpaIEHHbIE HOHHBIC YPABHEHMS peakiuii OOMeHa;
YpPaBHCHUSA OKHUCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaxuui;

- IPOrHO3UPOBATH MPOAYKTHI XUMHUYECKUX PEAKLUN
1o popMyiamM/Ha3BaHUSAM HCXOIHBIX BEIIECTB,;

- ONpenensiTh HCXOIHbIE BELIECTBA MO
(opMyIaM/Ha3BaHUSAM MTPOAYKTOB PEAKIIHH,

- COCTaBJIATb YPABHEHHUS PEAKIHA, COOTBETCTBYIO LIIHX
MOCIIEOBATENbHOCTH (KIEMOYKE» ) PEBPaLeHUN
HCOPraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,

- BBISIBJISITh CYIIECTBOBAHUE M'E€HETUYECKON
B3aUMOCBSI3M MEXKY BEIIECTBAMH B PSALY: MPOCTOE
BELIIECTBO — OKCHUJl — T'UAPOKCUA — COJIb;

- OPraHnu30BbLIBATDH, IPOBOAUTDL YUCHUYCCKUEC
MPOCKTHI IO UCCICAOBAHUTIO CBOICTB BCIIECTB,
HMCHOIINX BAXKHOC MPAKTUICCKOC 3HAYCHUEC.




nuccouuanuy. BzanMoneiicTeue coneii ¢
MeTaJUTAMH, Y CJIOBUS TPOTEKAHUS STUX PEAKIIHIL.
BzaumonelicTBre coseil ¢ KUCIOTaMH,
OCHOBAHMSIMH U COJIIMHU. Mcnonp3oBaHuE
TaONUIBI PACTBOPUMOCTH ISl XaPAKTEPUCTUKH
XUMHYIECKUX CBOMCTB COJICH.

OnpeneneHue CTENEHNU OKUCICHUS IS
3JIEMEHTOB, OOPA3YIOIINX BEINECTBA PA3HBIX
KkyaccoB. Peakiun nonnoro oomena u OBP.
OKI/ICJ'II/ITGJ'IB U BOCCTAHOBUTCIIb, OKHCJIICHUEC U
BOCCTaHOBJIEHHE. Peakiun HOHHOrO 0OMeHa U
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHHL.
CocraBneHue ypaBHEHUN OKUCIUTENbHO-
BOCCTAHOBUTECIIBHBIX peaKLII/Iﬁ METOOOM
3JIEKTPOHHOrO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAJUIOB U
HEMETAJIJIOB, KUCJIOT U COJIEl B CBETE
MPEACTaBICHNUN 00 OKHCIUTEIBbHO-
BOCCTAHOBUTEBHBIX MTPOLIECCAX.

Paszpen: pakTukym No2, CsoiicTBa
PACTBOPOB JIEKTPOJIMTOB — 2 4yaca.

YcnoBUs NpOTEKaHUS] XUMUYECKUX PEaKLIMil
MEXIY PacTBOPAMH 3JIEKTPOJIMTOB A0 KOHIIA.
CaoiicTBa KHMCIIOT, OCHOBAHHM, OKCHIOB U COJICH.

Pemenne SKCIIEPUMEHTAJIbHBIX 3a4a4.

- ONpeaAcATh BEIIECTBO-OKUCIUTEIIb U BEIICCTBO-
BOCCTAHOBUTEIIb B OKUCJIIUTCIJIBHO-
BOCCTAHOBUTEIIbHBIX PCAKLIUAX,

- COCTABJISITb OKUCJIMTENIbHO-BOCCTAHOBUTEIbHBIMN
OanaHc (A1 U3yYEHHBIX PEAKIIHIA) TIO TIPEIJIOKEHHBIM
CXE€MaM peaKLui;

-[IPOBOIUTD JTabopaTopHbIe OTIBITHI,
MOATBEPKAAIOLINE XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHUUYECKUX BeEIEeCTB;

- IPOrHO3UPOBATh XUMHUYECCKUE CBOICTBa BCIICCTB
Ha OCHOBEC HUX COCTaBa U CTPOCHMUS,

- IPOTHO3UPOBATh CIIOCOOHOCTH BEILIECTBA
MIPOSIBJIATH OKUCIUTENbHbBIE WIIN
BOCCTAHOBUTENIBHBIE CBOMCTBA C yYETOM CTENEHEN
OKHUCJICHUS 3JIEMEHTOB, BXOASILIMX B €0 COCTAB;

- BBISIBJISITH CYIIECTBOBAHUE T'C€HETUYECKOMN
B3aUMOCBSI3M MEXKY BEIIECTBAMH B PSALY: MPOCTOE
BEILIECTBO — OKCHUJ| — TFUAPOKCUA — COJIb;

Pazgen: O600menue 3Hanni — 3 yaca




Kanennapao-remaTuieckoe IiiaHupOBaHHe
o X¥MHH B 8 Kj1acce

Neri/m | Ne Tema ypoka Hata
TEMBI B
paznene IIaH | daxt
Beenenue - 4 4
1 1 Bsonnbiii unctpyktax no OT. IIpenver xumuu. Bemmecrsa.
2 2 [IpeBpamenne BemecTs. Poib XMMHUU B )KU3HHU YeNlOBEKa. *
3 3 3Haku xuMuueckux dyeMeHToB. Tabmuia J{. M. MeHneneesa.
4 4 Xumnueckre GopMyibl. OTHOCHTEIIbHBIE ATOMHAS M MOJIEKYJISIPHASI MACCBL.
Tema 1. ATOMBI XMMHYECKHX JJIeMEHTOB - 94
5 1 OCHOBHBIE CBEIEHHS O CTPOCHUU ATOMOB.
6 2 Hsoronsl.
7 3 CTpoeHue 371eKTPOHHBIX 000I0UEK aTOMOB.
8 4 HoHHasa xumundeckas CBsi3b
9 5 KoBaneHnTHas HenonsipHasi XUMH4YECKasi CBSI3b
10 6 KoBaneHnTHast noJsipHast XMMHYECKasi CBsI3b™
11 7 Merannnueckass XUMUY€ECKasl CBA3b.




12 O06o01menune u cucTeMaTH3aIUs 3HAHUH*
13 Kontponbras pabora Ne 1 mo TeMe « ATOMBI XUMHUECKUX 3JIEMEHTOB) .
Tema 2. I1pocThie BemecTsa - 64
14 IIpocTeie BewecTBa — METAILIBL.
15 IIpocTeie BewecTBa — HEMETAILIBL.
16 Konnuectso Bewmecrsa. MonsipHas macca.
17 MounsipHbIl 00BEM Ta30B.
18 Pewenune 3anau.
19 O6obmenue no Teme: "IIpocTeie BemecTra"*
Tema 3. CoennHeHUs1 XHMHYECKHX 3JIEMEHTOB - 124
20 CrerneHb OKUCIIEHUS.
21 Oxkcunsl.
22 I'unpuae
23 OcHoBaHusl.
24 KucnoTsl
25 Comu.
26 Comu.




27 8 Kpucranmmueckue pemerku.

28 9 YucTele BELEeCTBA U CMECH.

29 10 MaccoBasi 1 00bEMHAsI O KOMITOHEHTOB B CMECH.

30 11 O0600enne U cucteMaTu3anus 3Hauui o reMe « CoequHeHuss XUMUY ECKUX
3JIEMEHTOBY. *

31 12 Konrponbras pabora no teme: «CoennHEHUst XUMUYECKUX 3JIEMEHTOB)

Tema 4. U3meHeHusi, npoucxoasiimye ¢ pemecrsamu — 114,

32 1 @u3nYECKHE SIBJICHHUS.

33 2 XUMHUYECKUE PEAKLIUH.

34 3 XUMHUYECKHE Y PABHEHUS.

35 4 Pacuérsl N0 XUMHUYECKUM YPaBHEHUSIM.

36 5 Peaxunu paznoxeHus

37 6 Peakunu coenuHeHus.

38 7 Peaxunu 3ameruenus.

39 8 Peakuuu oOmena

40 9 Tunel XUMUYECKUX PEaKIINil Ha TPUMepe CBOWCTB BOIBI™

41 10 O6obmenue o Teme «F3MeHeHMs1, MPOUCXOSIINE C BEIIECTBAMI *

42 11 Konrponbnas pabora Ne 3

1O TEME:




((HSMGHGHI/UI, MNPpOUCXOOAIUNE C BEICCTBAMID).

Tema S. IllpakTuxymNel. [Ipocreiimue onepauuy ¢ BemecTBOM - S4

43 IpakTuueckass padora Ne 1. IlpaBuna Th. Ilpuémer obpamenus c
HarpeBaTeNIbHBIMU NMPUOOpaMu U J1ad0paTOPHBIM 00OPyAOBaHHEM . *

44 IIpakTuueckas padora Ne 2. [IpurotosieHue pacTBOpoB C 3aJaHHOMN
MaccoBOM Joel BemecTna™

45 IIpakTuueckas padora Ne3. IIpusHaky XUMUYECKUX PEAKLU.

46 IpakTuueckas padora Ned, HaOmonenue 3a ropsimeli cBedoi. *

47 IpakTnueckas padora NeS. AHanu3 MouBbI U BOABL *

Tema Ne 6. PactBopenue. PacTteopbl. CBoOMCTBa pACTBOPOB 3JIEKTPOJIUTOB. OKHC/IUTEIBHO — BOCCTAHOBUTEJIbHbIE

peakuuu - 164

48 PactBopenmne. PactBopumocTs BemecTs B Bozne. *
49 DNEKTPOTUTHYECKAST TUCCOLIUALIHS

50 OcHoBHbIe nonoxkenns: T/

51 HonHble ypaBHEHUS

52 Kucnotsl, ux knaccupukamms .

53 XUMHUYECKHE CBONCTBA KUCIOT

54 OcHoBanus, UX KJ1acCU(UKAHS U CBOICTBA.

55 XUMHUYECKHE CBONCTBA OCHOBAHUI

56 Oxcuapl, UX KjacCuQUKAIMs .




57 10 XUMHYECKHE CBOMCTBA OKCUIOB
58 11 Knaccudukanus coneit
59 12 CroiicTsa coneit
60 13 I'eHeTnueckas CBsI3b MEXKTY KJIACCAMH BEIECTB ™
61 14 O6obmenue 3nanuii mo teme 6: "PacrBopenue. PactBopsl. CaolicTBa
PacTBOPOB BJIEKTPOJUTOB" *
62 15 OKUCIUTENBHO - BOCCTAHOBUTENBbHBIE peakLuu
63 16 OKUCIUTENBHO - BOCCTAHOBUTENBbHBIE peakLuu
Tema 7. IlpakTukymNe2. «CBolcTBa pACTBOPOB JIEKTPOJIMTOB — 2 4
64 1 IIpakTuueckas padora Ne6. Pelienne sxkcrepiMeHTaIbHbIX 337124 10 TEME:
«OBP»
65 2 IIpakTuueckas padora Ne7. «ColicTBa KHCIOT OCHOBAHUHN, OKCUIOB U
conei». *
Tema 8. O606menue 3HAHUH - 34
66 1 IIpomerkyTouHas arTecTalus B popMe HTOrOBOrO TECTa 3a 8 Kiacc
67 2 AHanu3 NpoMeKyTOUHOMN aTTecTaluu.
68 3 O600menne 3HaHmi " Xumus 8 xnacc"




MarepuaibHO-TeXHHYECKOE 00ecnedeHne yueOHOro mpeamera

Y4eGHo-MeTOANYECKAN JIUTEPATYPA

Ne ABTOp HazBaHnue HznarenscTBo I'on usnanus
OCHOBHAsI

1. O.CTI'abpuensu Xumus 8 knacc Mocksa. «Ipodar» 2019

2.
AOTOJIHUTEJIbHAS

1.

2.

ITeuaTnnie nocoous

HaumenoBaunue

Konnuecrso

Tabnuywr:

DnexTponu3 pacTBopos xjopuna menu(ll)

Psa manpsikeHHs: MeTaJIoB

I'uaponus BOTHBIX PaCTBOPOB COJIEH

DNEeKTPONPOBOIHOCTb PACTBOPOB

Ilepuonnueckas cucrtema

PacTBOpUMOCTB BELIECTB B BOAE

AmdoTepHbIe THAPOOKCUIBI

PacnpocTpaHE€HHOCTb XUMHUYECKHX 3JIEMEHTOB

Hsomepus

Howmenknatypa coneit

bunapHbie coenuHeHus

CreneHb OKUCIIEHUS

Crtpoenue atoma

BajenTtHocTh

—_t| = =] = = = =] = = = =] = =] =




XUMHUYECKas CBSI3b

I'enernueckas CBsI3b KJIACCOB HCOPTaHUYICCKHX COGI[I/IHGHI/Ifl

HNHdopMannoHHO-KOMMYHHKATHBHbBIE CPEACTBA

HaumenoBanue

Konnuectso

ONEeKTPOHHBIH  HOCUTEb «uH(POYPOK» (BUIIEOCIOXKETHI,
Npe3EeHTALNH, TECTHI)

1

JKpPAHHO-3BYKOBbBIE MOCO0HA

HaumenoBaunue

Konuuectrso

TexHuueckue cpeacrsa o0yueHust

HaumenoBaunue

Konunuectso

KomneroTep

1

IIpunTep

1

Kononku

1 xomriexT

HoyT0yx

2

MenuanpoexTop

1

HntepakTuBHas 1OCKa

1

YueOHo-npakTHYeCcKOe H YyieOHO-1a00paTopHOe 000pyA0OBaHHe

Haumenosanue Komnuectso
Touxa Pocra «lludposas nadoparopus yueHn4ueckas» (Xumus...)| 2
Touka Pocma  Kommiexkt mocyabl W 00opyaoBaHusi [Jist | 2

Y4€HHYEeCKHX OMNbITOB.

IItaTie 1aGOpPaTOPHBIN XUMHYECKHUI
Ha6op gamex [lerpu

HaGop nHCTpyMEHTOB npenapoBaJbHBIX




Jlokka Jisi CXKATaHUS BEIIECTB

Crynka dapdopoBas ¢ mnecTukom

Hab6op 6aHOK 111 XpaHeHus: TBepabIx peakTuBoB (30 - 50 mur)
Ha6op cknsiHok ((p1akOHOB) 17151 XpaHEHHsT PaCTBOPOB PEAKTHBOB
Ha6op nputopoxk (ITX-14, [1X-16)

IIpubop st mosyyeHust ra3oB

CrouproBka

I'oprouee nia CiUPTOBOK

OunbTpoBanbHast Oymara (50 mir.)

Konba xoHn4eckas

IManouka cTeKysHHAs (C PE3UHOBBIM HAKOHEYHHKOM)
Yareyka [IJisi BbIapyUBaHUs (BbIMApUTEIbHAS YalleyuKa)
MepHblii numuHAP (1114 CTUKOBBIN)

BopoHka crexisiHHas (Masast)

Crakan crexiHHbIH (100 M)

I'azoorBOmHAs TpyOKa

Touka Pocma JlemoHcTpaloHHOEe 000pyaI0BaHUE

CocraB KOMILIEKTA:

Cromvik nmombeMHbIit HazHaueHnue: cOopka yueOHBIX YCTaHOBOK,

pasmep cronernHuLel He MeHee 200*200 MM, MJIaBHBIH MOABEM C

MIOMOIIBIO BUHTA, HAJIUYHE

IITraTuB JE€MOHCTPALIMOHH bIi1 XAMHYECKHH
Hasnauenue:

IEeMOHCTPALIUs MPUOOPOB M YCTAHOBOK, OITOPA, CTEPKHH, JIATIKH,

My ThbI, KOJIbLIA. HAJIMYHE, BO3SMOXKHOCTb 3aKPETLICHHUS 3JIEMEHTOB Ha

pa3Nu4HON BbICOTE: HaJM4uue Anmapat JUisl IPOBEleHUs XUMHYECKUX

peakuuii: HasHaueHue: 1eMOHCTpaIsl XUMUYECKUX PEAKIIH,

MOTJIOTUTENb MAPOB U ra30B. HAJMYKME, MATEPHAI KOJIOBI: CTEKJIO

Hab6op nis anekTponusa qeMoHcTpauronHblii: HasHauenue:

H3y4YeHHe 3aKOHOB 3JIEKTPOIIN3a, COOpKa MOJIENH aKKyMy JIATOpa,

€MKOCTb. HAJIMYHE, 3JIEKTPOA L HAMINE

Kommnekt  mepHbIx  kon®d  majoro  oObema:
Haznauenue:

JIE€MOHCTPALMOHHBIE OMBITHL, 00BeM KosO: oT 100 M1 10 2000 mu,

KOJIMYECTBO KOJIO: He MeHee 10 1mT., MaTepua Kojd: CTEeKJIO

Ha6op dakonos (250 - 300 M1 aist XpaHEHHUs! paCTBOPOB

peakTuBOB). HasHaueHue: XpaHeHE PAaCTBOPOB PEaKTUBOB,

KONMM4YecTBO (1akoHOB: HE MeHee 10 mT., Matepuan







(hJTaKOHOB: CTEKJIO MPOOKA: HAJTHMUNE

ITpudop ISt OIBITOB TIO XUMHH C 3JIEKTPUIECKIM

TOKOM

Komnexnuu: I'panut 1
Konnexunun: MuHepasel ¥ TOpHBIE TOPOABI 2
Boponku dapdoposbie 8
Iunusaapet Ha 100 mn 8
Konbsl pazmiuanbie 15
Crynka n nectuk pappopoBsie 20
Turmm pappopoBbie ¢ KPBILIKAMU 10
HepxaTens nJist mpoOUpoK 10
ITpoOupku CTEKIISTHHbIE 50
Yaiuku 111 BbINApUBAHUS 8
Habop crexnsHHBIX TpyOOK 3







