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IMosicuuTeILHASA 3aIMCKA

Pabouas mporpamma 1o xumuu COCTaBJICHa Ha OCHOBE CIICIYIONIMX HOPMATUBHBIX JJOKYMEHTOB:
»  @enepanbublit 3akoH 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit deneparyin» (C U3M. U J0I1., BCTYI. BCHITY C

01.09.2020;

« ®I'OC OOO (yrBepxaeH mpukazoM MuHuCTepcTBa oOpa3oBaHus M Hayku Poccuiickorr ®emepaumun or 17.12.2010 Ne 1897) ¢ wm3MeHeHusMH,
YTBEPKIEHHBIMH ITpUKa3zaMu MuHHCTEpcTBa 00pazoBanus U Hayku PD, ot 29.12.2014 Ne 1644 (3apeructpupoBano B Munrocte Poccun 6 depainst 2015 r. Ne 35915); ot
31.12.2015 Ne 1577 (3apeructpupoBano B Munrocte Poccun 02.02.2016 Ne 40937); ot 11.12.2020 Ne 712 (3apeructpupoBano B Munrocte Poccun 25.12.2020 Ne 61828);

* Meronuyeckue peKOMEHIAINH 110 CO3/IaHUI0 U (YHKIIMOHUPOBAHHIO B 00II€00pa30BaTENIbHBIX OPraHU3aLUAX, PACIOI0KEHHBIX B CEIbCKOM MECTHOCTH U
MaJlbIX TOpoJax, IEHTPOB OOpa30BaHMS €CTECTBEHHO-HAYYHON M TexHoJIornyeckoi HampaBieHHocTel («Touka pocrtay) (YTBepk AeHbl pacnopsKeHuEeM
MunucrepcTBa npocseiienus Poccuiickoit denepanuu ot 12 susaps 2021 r. Ne P-6).

» OOpazoBarenpHas nporpamma ocHoBHoro oOuiero o6pazoBanusi MbBOVY «Tunckas CL Ne 3 um. B.T. Komosuua,

* IIporpamma ocHOBHOTO 00mIeT0 0OpazoBanus. Xumust 8 knacc Kysnenosa H. E., Tutosa U. M.,

Kerun A. 1O ; mox pen. H. E. Ky3nenosoii. — M.: Benrana — I'pag, 2018, 128

[IpeaMer «XUMHs» OTHOCHTCS K HpeaMeTHOW obiactu «EcTecTBEeHHO-HAYYHbBIE MPEIMEThD», PEaln3yeTcs 3a CYEeT O0S3aTeNbHOM YacTH y4eOHOTO IUIaHa IIKOIBI B
pasmepe 2 yaca B HelleNto, YTo cocTasisieT 68 vacos B rof. [Iporpammoii 8 kiacca npeaycMOTpeHO: KOHTPOJILHBIX paboT —3; MpakTHYeCKHX paboT-7.

Jlnia peanm3anuu JIaHHOM MPOTrpaMMbl MCIIONB3YeTCs CTaHIAPTHBIN KoMIuieKT obopynoBanus Llentpa «Touka pocta», yTBEpKACHHBIN pacHOpsSKEHHEM
MunucrepctBa npocsemienus Poccuiickoit ®enepanuu ot 12 suBaps 2021 r. Ne P-6. CranpgaptHblii koMiuiekT oOopynoBanusi llentpa «Touka pocta»
o0ecreunBaeT peaqu3alrio CUCTEMHO-AESITEIbHOCTHOIO MOJAX0Ja B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON TpaMOTHOCTH Yepe3 BOBJIEUYEHHE OOY4aroluXcsl B
MPAKTUYECKYIO AEATEIbHOCTh MO MPOBEICHUIO HAOIIOICHUH U OIBITOB.

Lenp u 3amaun oOy4yeHHMs XMMHUU B 8 KJlacCe COOTBETCTBYIOT IUIAHHPYEMBIM pe3ylibTaTaM, CQOpPMYJIMPOBAHHBIM B paszfielie «INYHOCTHBIE,
MeTarpeIMETHbIE U IPEAMETHBIE Pe3yJIbTaTh) pabodel MporpaMMsl.

Lenbto oOyueHuss mpenMera XUMHHM B 8 Kjacce siBIseTcsl (OpMUpOBaHUE Y OOy4arOlUXCsl 3HAHUM O LEJIOCTHOM €CTEeCTBEHHO-HAay4HOMU
KapTUHBl Mupa.Pa3BuTHe MO3HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEW yualluxcs B IMpolecce H3ydeHUus
XMMHUYECKOM HAayKM M €€ BKJIaJa B COBPEMEHHBIM Hay4HO-TEXHHUYECKHUIl mporpecc; (popMHUpOBaHME BaXHEHUIIMX JIOTMUECKUX ONEPAlUi MBIIUICHHS
(ananms, cuHTE3, 0000IICHNE, KOHKPETHU3AIUS U JIp.) B MPOIIECCE MO3HAHMS CHCTEMBl BAKHEHIITNX TIOHSATHIA, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHUH,
CBOWCTBaX M MPUMEHEHUH XMMUYECKHX BEIECTB.

OCHOBHBIMHU 33/1a4aMi  00Y4EHUS MPEAMETY «XUMHs» B 8 Kiacce SBISIOTCS:

® TIPHUBHTH MO3HABATEIHHBIA HHTEPEC K HOBOMY JIJISl YICHUKOB TIPEAMETY Yepe3 CHCTEMY pa3HOOOPa3HbIX MO (hOpMe YPOKOB H3Y4EHUSI HOBOTO
MaTepuana, 1abopaTopHble paboThl, SKCKYPCHUH, HECTAaHAAPTHBIE YPOKU KOHTPOJIS 3HAHU;

®  CO3/1aBaTh YCIOBHS ISl JOPMHUPOBAHUS Y YIAIIHXCS TIPEAMETHON B ya4eOHO- CCIIeIOBATEIhCKONW KOMITETEHTHOCTEH:

e o0ecrneynTh yCBOCHHE yYallluMUCS 3HaHUI OCHOB XMMUYECKON HayKH: BaKHEHITNX (PaKTOPOB, HOHATHH, XUMUYECKUX 3aKOHOB M TEOPHIA,
SI3bIKa HAYKH, IOCTYITHBIX 0000IIEHII MHPOBO33PEHYECKOT0 XapakTepa B COOTBETCTBUH CO CTAHAAPTOM XMMHUECKOTO 00pa30BaHMS;

e crocoOCTBOBAaTh (POPMHUPOBAHHUIO Y IIKOJHHUKOB IPEIMETHBIX YMEHHH U HAaBBIKOB: YMEHHSI pa00TaTh C XMMUYECKIM 000PYIOBaHUEM,
HaOIIOIaTh M ONMCHIBATh XUMHUYECKHE SIBIICHNS, CDABHUBATD MX, CTABUThH HECIIOKHBIE XUMUYIECKUE OIIBITHI, BECTH HAOIIOICHNS Yepe3 CUCTEMY

71a00paTOPHBIX, MPAKTHYECKUX PAOOT U IKCKYPCHH;

® TIPOJOJDKUTH Pa3BUBATh y 00yUarONIMXCs 001eydeOHbIe YMEHHS U HaBBIKU: 0c000€ BHUMAHHE YJICIUTh Pa3BUTHIO YMEHHS IIEPECKA3bIBATh

TEKCT, aKKypaTHO BECTH 3aIHCH B TETPAIU U JeNIaTh PUCYHKHU.



e [IpuBHUTHE yYECHHKAM HABBIKOB CAMOCTOSITEIHLHON PabOThI C IOTMOJHUTENBHOW YUeOHOH, HaydHOH, HAydHO-TIOMYISIPHOM JINTEpaTypoil Mo
IIPEIMETY, € DJIEKTPOHHBIMHU PECypCaMH.

e Bocnuranue yoexIEHHOCTH B TO3UTUBHOM POJIM XMUMHUH B KU3HU COBPEMEHHOTO 00IIECTBA, HEOOXOIUMOCTH XUMHUECKH TPAMOTHOTO
OTHOILIEHUS K CBOEMY 3J0POBBIO U OKPYKAIOIIECH

e B nporecce oBnaneHUsI XAMHYECKUMH 3HAHUSMHU U YMEHUSIMH y4YaIluecs TOJKHBI OCO3HATh OYEBHIHBIN (hakT: XUMHUsI He OoJiee onacHa, yemM
mo0as apyrasi HayKa, - ONaCHO €€ HeTIOHMMAaHUe WITH NPeHeOpeKeHNe 3aKOHAMU, YTO BEIET K CO3JJaHHUIO SKOJIOTUYECKU HETIOJIHOIIEHHBIX
TEXHOJIOTUH U IIPOU3BOJICTB; OIMACHO CO3HATEIBHOE UCIIOJIb30BAHNE JOCTH)KEHUN XUMUUYECKON HAYKH U XUMHUYECKOW ITPOMBIIIIIEHHOCTH BO
BpE/l 4EIIOBEKY.

Coneprkanue yueOHOro IpeaMeTa «XUMHUs» CIIOCOOCTBYET pean3aliy IporpaMMbl BOCIIUTAHUS U COLIMATIN3ALMU 00yJarOLINXCs

00pa3oBaTeNbHON POTPAMMBI HIKOJIBI YePe3 MUHU-TIPOCKTHI, UHAUBHUyaTbHbIC TBOPUECKHUE 3aJaHMUS.

Coneprkanue yd4eOHOro IIpeaAMETa «XUMUs» CIIOCOOCTBYET pean3aliii IPOrpaMMbl Pa3BUTHS YHUBEPCAIbHBIX Y4eOHBIX JEHCTBUI 00ydaroINXCs
00pa3zoBaTeNbHON POTrPaMMBI MIKOJIBL. B pabodeli mporpaMMe CrijlaHUPOBaHBI YPOKH, HAa KOTOPBIX OCYIIECTBIISIETCS IPOSKTHAS U y4eOHO-
HCCIIeI0BATEbCKAs IS TEIbHOCTh O0YYaIOIIUXCs, a TAKXKe Apyrue HecTaHJapTHbIE YPOKH, HallpaBiieHHbIe Ha ¢popmupoBanue Y'Y 1. JlaHHble ypOKHT
OTMEYEHBI B KaJICHIapHO-TEMaTUUYECKOM IUIAHUPOBAHUU 3HAKOM *.

Coz[epxcaHI/Ie yqe6Horo npeaMeTa XuMHu CHOCO6CTByeT I[aJ'IBHeﬁI.HeMy Q)OpMHpOBaHI/IIO HMKT-koMIeTeHTHOCTH O6y‘IaIOH_[I/IXC$I 1 OCBOCHHIO
CTpaTel"I/Iﬁ CMBICJIOBOI'O UYTCHHA U pa6OTBI C TCKCTOM, (1)OpMI/Ip0BaHI/IIO GCTGCTBGHHO-HaquOﬁ I'PaMOTHOCTH.

B kanengapHo-TeMaTH4ecKOe IUIAHUPOBAaHHE BKJIIOYEHA CUCTEMa Y4éTa M KOHTPOJS IUIAHUPYEMbIX (METamnpeJAMETHBIX U TPeIMETHBIX)
pe3ynabTatoB. OCHOBHBIMU (hOpMaMM KOHTPOJIS SIBJISIIOTCS: TECThI, CAMOCTOSITENIbHBIE, ITPOBEPOUHbIE PAOOTHI, (PPOHTAIBHBINA OMPOC, MPAKTUYECKHE
paboTsl. [IpomMexxyTouHas aTTecTanus Mo NpeAMETy POBOJUTCS B OPME UTOTOBOM KOHTPOJIBHON PabOTHI.

IInanupyembie pe3yJbTaTbl OCBOCHHS U COAEPKAHUE Y1eOHOI0 MpeaMeTa «XuMus» B 8 Kiacce
JInuHOCTHBIE, MeTaNIpeIMeTHbIE U NIPeMeTHbIEe Pe3yJIbTaThl

JInyHOCTHBIE:
® 0CO3HaBaThb €JUHCTBO M IEJIOCTHOCTh OKPYXKAIOLIETO MHpPa, BO3MOXHOCTH €ro MO3HABAEMOCTH U OOBSICHHMOCTH Ha OCHOBE
JNOCTH>KEHUH HAYKH;
® [IOCTENEHHO BhICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33pEHHUE: OCO3HABATh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCIIE
U B paMKaX CaMOCTOSITEIILHOU JIE€ATEIbHOCTH BHE LIKOJIBI,
® OIIGHUBATh KU3HEHHbIE CUTYAllUU C TOYKHU 3pEHUS 0€30MacHOro 00pasa >KU3HU U COXPaHEHHS 3/I0POBbS;
® OLICHMBATh KOJIOTMYECKUI PUCK B3AMMOOTHOIIICHUN YEJI0BEKA U IIPUPOJIBIL.
e (opMHUPOBATh HKOJOTHUECKOE MBIIUIEHUE: YMEHHE OLIEHUBATh CBOIO JIESITEIBHOCTD U MOCTYNKH IPYTUX JIOAEH C TOUKU 3pEHHS COXPAaHEHUS
OKpY>KaloIlel Cpebl - rapaHTa )XU3HM U 0J1aronoiryyus Jiroei Ha 3emie.
MeranpeamMeTrHblie pe3yJabTaThl:

Pecynamugnvre YY/I.

CamocTosATenbHO 00HaPYKUBATh U (HPOPMYIHPOBATH IPOOIEMY B KJIACCHONW M MHAMBUIYAIbHOM yUeOHOH NesITeIbHOCTH.
* BoiBurath Bepcuu pemieHus mpooieMbl, 0CO3HABATh KOHEUHBIH Pe3ysbTaT, BEIOMPATh U3 MPEUIOKEHHBIX M UCKATh CAMOCTOSITETILHO CPEICTBA



TOCTHIKEHHUSI LIEIIH.

* CocTaBnsaTh (MHIMBUAYAIBHO WIX B TPYIINE) IJIAH PEIICHHUS IPOOIeMbl (BBITOTHEHHS IIPOCKTA).

* [lonOupath K KaXxa0i rmpodaemMe (3a71aue) afeKBaTHYIO €l TEOPETHICCKYIO MOJICIIb.

* PaGoras 1o npeasoKeHHOMY U CaMOCTOSITENIFHO COCTaBICHHOMY IIIaHY, HCIIOJIb30BaTh HApSAy C OCHOBHBIMH U JOIOJIHUTEIbHBIE CPE/ICTBA
(ctipaBOuHas IUTEpaATypa, CIOKHBIE TPUOOPHI, KOMITBIOTED).

* PaGoTath o caMOCTOSATENHHO COCTABICHHOMY IUJIaHY, CBEPASCH C HUM U LENbIO JESTEIbHOCTH, UCIPABIISis OUIMOKH, UCIIOJB3YSI CAMOCTOSITENIEHO
nogoOpaHHbIe cpeAcTBa (B TOM uucie u MHTepHeT).

* CB0OOAHO MOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMU OLIEHKU U CAMOOLIEHKH, UCXO/Isl U3 LIeJIU U UMEIOUINXCS KPUTEPUEB, pa3iinyas pe3ysbTar u
CIOCOOBI JIEWCTBUIA.

* B xoJe npezcTaBieHus NpoeKTa 1aBaTh OLIEHKY €r0 pe3ysibTaTaM.

» CaMOCTOSITENTFHO OCO3HABATh IPUYUHBI CBOETO yCIIeXa WIIM HEyCIeXa U HaXOAUTh CIIOCOOBI BBIX0/1a U3 CUTYallUU HEycIexa.

* JIaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KayecTBaM U YepTaM XapakTepa («KakoB 5»), ONPEIesITh HAIPABICHUS CBOETO Pa3BUTHS («KaKUM 51 XOUY
CTaThy, «4TO MHE JJIsl TOTO HAJI0 CACNATHY).

Ilo3znasamensuble ‘! ;! 41.'

*  aHaANU3UpPOBaTh, CPaBHHMBATh, KilaccHU(UUUpPOBaTh M 00001IaTh (DAKThI U SIBJICHUS, @ TAKXKE BBISBIATH IPUUYMHBI U CIEICTBHS IPOCTHIX
SIBJIICHHI,

*  OCYUIECTBJIATh CPaBHEHME, KJIACCHU(PUKALINIO, CaMOCTOSTENbHO BbIOMpasi OCHOBAHUS U KPUTEPHHU AJIs YKA3aHHBIX JIOTUUECKUX Olepaiuii;

*  CTPOUTBH JIOTUYECKOE PACCYK/IEHNE, BKIIOYAIOIIEe YCTaHOBICHNE MPUYNHHO-CIIEJICTBEHHBIX CBSI3€H;

*  cO3[aBaTh CXEMaTHUYECKHUE MOJIENH C BBIJICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA;

*  COCTAaBJIATbH TE3UCHI, PA3IUYHBIE BUbI TUIAHOB(IIPOCTHIX, CIOKHBIXH T.11.);

* npeoOpa3oBbIBaTh MHPOPMAIMIO W3 OJHOIO BUAAa B JAPYroi(Tabiuily B TEKCT U IIp.);

*  yMETb ONpPENEIITh BO3MOXHbIE HCTOUHUKN HEOOXOAUMBIX CBEACHUN, IPOM3BOAUTH MOUCK HH(OPMALINY, aHATTU3UPOBATh U OLIEHUBATH €€
JIOCTOBEPHOCTS.

Kowwynuxamuenvie YY/I:

*  cOOJIOTaeT HOPMBI TyOJIMYHOM PEYH U PErJIaMEHT B MOHOJIOTE U JUCKYCCHU;

* TMOJIB3yeTCs aJICKBATHBIMHA PEYEBBIMU KIIUIIE B MOHOJIOTE (IIyOJIMYHOM BBICTYILICHHH ), THAIIOTE, TUCKYCCHU;

*  ¢opmynupyeT cOOCTBEHHOE MHEHHE U TIO3UIINI0, APTYMEHTHPYET WX,

*  KOOPJIUHHUPYET CBOIO MO3HUITHIO C TIO3HMIMSIMH TTAPTHEPOB B COTPYTHUIECCTBE ITPH BEIPAOOTKE 00IIIETo;

*  YCTAaHABIIMBAET M CPABHUBACT Pa3HBIC TOYKH 3PCHHUS, MPEXKJIC YeM IMPUHUMATEL PEIICHHS | JeJIaTh BBIOOD;

*  CIIOPUT U OTCTAMBAET CBOIO MO3UIUIO HE BPaXA€OHBIM JJIsl ONTIOHEHTOB 00pa3oMm;

*  OCYIISCTBJIICT B3aWMHBIH KOHTPOJIb M OKa3blBa€T B COTPYAHHYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb;

* OpraHU30BBLIBACT W IUIAHHPYET y4eOHOE COTPYIHHYECTBO C YUYHTEIEM U CBEPCTHHKAMU;

*  ONpeAeNsITh HeNU U QYHKIIUA YIaCTHUKOB, CITOCOOBI B3aUMOICHCTBHUS; INTAHUPOBATh OOIIHE CIIOCOOBI pabOTHI;

* yMeeT paboTaTh B IPyIIe — yCTaHABIMBACT pabovre OTHOMICHUS, 23P(HEKTUBHO COTPYIHUYAET U CIIOCOOCTBYET MPOIYKTUBHON
KOOIIEPAILlNU; HHTETPUPYETCS B TPYIITY CBEPCTHUKOB W CTPOUT MPOAYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

* YYUTHIBATh Pa3HbIC MHECHHS M HHTEPEChl M OOOCHOBBIBATH COOCTBEHHYIO IMO3HUIIHIO.



4acoB, COJICPXKAHUE pa3ierna

BBIITYCKHHUK HAYYHUTCH:

BBIITYCKHHUK IMOJIYYUT BO3MOKHOCTb HAYYHUTHCA

BBenenne — 4 yaca:

XuMusl — HayKa O BEIIECTBaX, UX CBOMCTBaxX U
npepauieHusX.  [loHATHE O  XMMHYECKOM
JIeMeHTe M (QopMax ero CyuleCTBOBaHMS:
CBOOOJIHBIX aToOMax, MPOCTBIX M  CIIOKHBIX
BeniecrBax. IIpeBpamenus BemiectB. Otinmyue
XUMHAYECKUX PEAKIUN OT (PU3NUYECKUX SBICHUH.
Ponp xumuM B KM3HM yenoBeKa. XeMopuiusg U
xemodoOus. Kparkue cBeneHHss W3 HCTOPUHU
BO3HUKHOBEHHA M pa3Butus xumuu. Ilepuop
amxumun. [loHsTHe O QUIOCOPCKOM KamHe.
Xumus B XVI B. Pazsutue xumuu Ha Pycu. Poib

OTEYECTBEHHBIX  YYEHBIX B  CTAHOBJICHHH
XUMHYECKOH Hayku — paborei M. B.
JlomonocoBa, A. M. byrneposa, J. MN.

MenpeneeBa. XuMHYECKass CUMBOJIMKA. 3HAKU
XUMHUYECKHUX DJIEMEHTOB U IMPOUCXOXKACHUE HX
Ha3BaHuil. Xumuueckue (opmyinsl. MHAEKCH U
kod(purmentsl. OTHOCHUTENBHBIE aTOMHAas |
MOJIEKYJIsIpHass Macchbl. Pacuer maccoBoi nonu
XMMHUYECKOT0 3JI€MEHTa 1Mo (QopMyJsie BellecTBa.
Ilepnonuueckas cucrema XUMHUYECKHUX
sanementoB [[. M. MeHneneeBa, ee CTpyKTypa:

Majible W OOJbIIME MEPUOAbI, TPYNIbl U
MOATPYIIIBI (rnaBHas u no0OoyHas).
[lepuonuueckass cucTteMa Kak CIPABOYHOE
nocodue Ui TONyYeHHs  CBEACHUH O

XUMHUYECKUX 3remMeHTax. PacuerHbie 3amauu. 1.
Haxoxnenne OTHOCUTENBHONM MOJEKYISIPHOU
Macchl BEUIECTBA MO €r0 XUMHUYecKol (hopmyre.
2. BuruuciieHne MaccoBOHM JOJTM XHUMHYECKOTO
3JIEeMEHTa B BEIIECTBE 10 €0 hopmyIie

- XapaKTEpru30oBaTh BEUICCTBA 110 COCTaBy, CTPOCHUIO U
CBOﬁCTBaM, YCTaHaBJIMBATb MPUYUHHO-CIICACTBCHHBIC
CBA3U MCXKAY JaHHBIMHA XapaKTECPHUCTUKAMH BCUICCTBA,

- PacKpbIBATh CMBICT OCHOBHBIX XUMUYECKUX MOHATHMA
«aToOM», «MOJICKYJIa», «XUMUUYECKHUI JIEMEHT,
«IPOCTOE BEILIECTBOY, «CI0KHOE BEIIECTBOY,
«BAJICHTHOCTBY, UCIOJIb3Yys 3HAKOBYIO CHCTEMY
XHUMHH;

- OTHCHIBATH U XapaKTEPH30BaTh TAOINYHYIO POpMY
[IEPUONYECKON CUCTEMBI XMMUYECKUX DJIEMEHTOB;

- packpblBaTb CMBICH
. 1. MeHnaeneeBa

NepuoaANYCCKOro 3aKoHa

- 00bEKTHBHO OLICHUBATh MH(OPMALIHIO O
BCIHICCTBAX U XUMHUUYCCKHUX ITPOLECCCAX, KPUTHYCCKHU
OTHOCHTbCSI K IICEBIOHAYYHOU nH(pOpMaIuy,
HEZ00POCOBECTHOH peKiiamMe, KacaroIiencs
MCIOJIb30BAaHUs PA3IMYHBIX BEIIECTB.

- OCO3HAaBaTh 3HAYCHUC TCOPECTUUCCKUX 3HAHHUH
JUIA HpaKTH‘ICCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

- OIIMCbIBATb U3YYCHHBIC 00BEKTEI KaK CHUCTEMBI,
IMPUMCHAA JIOTUKY CUCTEMHOI'O aHaJIn3a,




Pa3nen: ATOMBI XUMHYECKHX JJIEMEHTOB — 9
4acoB.

AToMBI Kak (popma CyIiecTBOBaHUS XUMUYECKUX
aneMeHTOB. OCHOBHBIE CBEJICHUS O CTPOSHUU
aToMOB. [oKa3zaTesbCcTBa CII0AKHOCTH CTPOCHUS
atomoB. OmnbITel Pezepdopaa. [Tnanerapras
Mo/elb cTpoeHust aToMa. CoCcTaB aTOMHBIX sIJIEp:
MPOTOHBI M HEUTPOHBI. OTHOCUTENBbHAS AaTOMHAs
Macca. B3auMocBsI3b MOHATHI « IPOTOH », «
HEUTPOH », « OTHOCUTEJIbHAS aTOMHAsl Maccay.
N3menenune ymciia npoToHOB B AJIpe aTOMa —
00pa30BaHKE HOBBIX XUMHUYECKUX JICMCHTOB.
W3meHeHue yncna HEUTPOHOB B SApe aTOMa —
oOpa3zoBanue n30tonoB. CoBpeMeHHOE
oTpeeNieHUE MOHATHS «XUMUYECKHUI S7IEMEHT.
N3oTormbl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO
XUMHUYECKOT0 3J1eMEeHTa. DNeKTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK AaTOMOB XUMHUECKUX
aneMeHTOB Ne |—20 nepnoanyeckoil CucTeMsl
. 1. Menneneena. [lonsaTre 0 3aBepIIEHHOM U
HE3aBEPILICHHOM 3JIEKTPOHHOM

cioe (oHepreTudeckom ypoBHe). [lepuonnueckas
cUCTEMa XMMUYECKUX 351eMeHToB /1. U.
MeHpeneeBa U CTpoe€HHE aTOMOB: (hPU3UYECKUIN
CMBICII TOPSIZIKOBOTO HOMEPA 3JI€MEHTa, HOMepa
TPYIIIbI, HOMepa nepuoja. Mzmenenue uncna
AJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE
aToMa XMMHYECKOT0 3JIeMEeHTa — 00pa3oBaHUE
MOJIOKUTEIBHBIX U OTPUIIATENIBHBIX HOHOB.
Honsl, 06pazoBaHHBIC aTOMaMH METAILIIOB

1 HeMeTauioB. [IpUuynHbBI U3MEHEHUS
METaJUIMYECKUX U HEMETAJUTMYECKUX CBOICTB B
neproaax u rpynmnax. OopazoBanue OMHAPHBIX
coequHenuil. [TonsTre 06 noHHOM cBs3U. CXeMbl

- pas3iin4daTtb BUAbL XHUMHYECKOU CBSI3H: HOHHYIO,
KOBAJICHTHYTO IMMOJISIPHYIO, KOBAJICHTHYIO HCIIOJISIPHYTO
U METATINIMYECKYIO;

- M300pakaTh JIEKTPOHHO-UOHHBIE (HOPMYJIBI
BEIIECTB, 00Pa30BaHHBIX XMMUYECKUMU CBSI3IMU
pa3HOro BUAA;

- BBISBJIATH 3aBHUCHUMOCTh CBOMCTB BCIICCTB OT
CTPOCHUSA UX KPUCTAIINICCKUX peH_IéTOKI HMOHHBIX,

ATOMHBIX, MOJICKYJISIPHBIX, MECTAJINIMYCCKUX ]

- 0OBSIICHSTH CYTb XUMHUYCCKUX ITPOLECCOB U UX
MPUHOHUIINAJIBHOC OTJINYUC OT (1)I/I3I/I‘-IGCKI/IX;

- COCTaBIIATH (DOPMYJIBI BEIIECTB MO UX HA3BAHUSIM;

- OIIpCACIATh BAJICHTHOCTD M CTCIICHb OKHCJICHUA
9JICMCHTOB B BCIICCTBAX,;

- IPUBOAUTD MIPUMEPHI PEaKkLni,
MOATBEPKIAIOIINX CYIIECTBOBAHUE B3aMMOCBSI3H
MEX/1y OCHOBHBIMHU KJIaCCAMH HEOPTaHUYECKHUX
BEILIECTB;

- HPUMCHATH 3HAHHA O 3aKOHOMCPHOCTAX
HepHOHquCKOﬁ CHUCTEMBI XUMHNYCCKHX 3JICMCHTOB
I O0OBSICHEHHS U MNpCaABUICHUA CBOMCTB
KOHKPETHBIX BCHICCTB,;

- pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETCHTHOCTD
MOCPEACTBOM yIi1yOJIeHUs 3HaHUN 00 UCTOPUU
CTaHOBJICHUSI XUMHUYECKON HAyKH, €€ OCHOBHBIX
MOHATUHN, IEPUOJIUYECKOT0 3aKOHA KaK OJIHOTO U3
BOKHEUIIMX 3aKOHOB MPUPOBIL, & TAKKE O
COBPEMEHHBIX JOCTUKEHUIX HAYKH U TEXHUKHU.




o0pa3oBaHMs HOHHOW CBSI3U.

BzanmojeiicTBrie aTOMOB XUMHYCCKHUX DJIEMEH-
TOB-HEMETAJIOB MEX]y CO00M — 0OpazoBaHue
JIBYX aTOMHBIX MOJIEKYJI POCTHIX BEUIECTB.
KoBaneHnTHas HenonsipHas XUMUYECKAs CBA3b.
DNEKTPOHHBIC U CTPYKTYPHBIC (DOPMYIIHIL.
BzanmoneiicTBHe aTOMOB XUMHUYECKUX
3JIEMEHTOB-HEMETAJNIOB MEXTy COO0H —
oOpa3zoBaHNe OMHAPHBIX COCAMHEHUI
HEMETAJIJIOB.

DJIEKTPOOTPULIATENBHOCTD. [loHATHE O
KOBAJICHTHOM MOJISIPHO# CBsi3U. B3auMoericTeue
aTOMOB XMMHUYECKUX JIEMCHTOB-METAJIJIOB
MeXy co0oii — o0pa3oBaHNe METANTNYECKUX
KpuCTauioB. [IoHsATHE O METATUIMYECKON CBS3H.

Paspnen: IlpocTsie BemecTBa — 6 4acos.
[Tono>xeHne METaJIOB U HEMETAIITIOB B
MIEPHOINICCKON CHCTEME XHMHUECKUX
anemenToB 1. 1. MenneneeBa. Baxueiine
MPOCTHIE BEIIECTBA — METAJLJIBL: JKEJIE30,
AIMIOMUHUN, KaJIbIIUNA, MarHUW, HATPUN, KaJIUU.
O6mwme Gpuznueckre CBOMCTBA METAIITIOB.
Bakneiime mpocTeie BEleCTBa — HEMETabI,
o0pa3oBaHHBIC aTOMaMH KHCIIOPOa, BOJIOPO/IA,
a3orta, cepbl, pocdopa, yrinepoga. CriocodHOCTh
aTOMOB XMMHYECKUX JIEMEHTOB K 00pa30BaHUIO
HECKOJIbKUX MPOCTHIX BEIIECTB — AJLTOTPOTIHSL.
AJTOTpOTTHBIC MOTU(DUKAIIMHA KHCIIOPOJIA,
dbocdopa u onoBa. Meramnueckue u
HEMeTaJJTNYeCKHE CBOMCTBA MPOCTHIX BEILECTB.
OTHOCUTENBHOCTH JICTICHHSI POCTHIX BEIIECTB
Ha MeTaJulbl U HemeTasuibl. [locTosHHas
ABorazpo. KonnuectBo BemectBa. Mosb.
Momsiprast Mmacca. MonsipabIi 00beM

- OIIpCACIIATDh IMIPUHAJIC)KHOCTh HCOPraHUICCKHUX
BCIICCTB K OJHOMY U3 U3YUYCHHBIX KJIaCCOB/FPYHHZ
METaJlJIbl U HEMECTAJJIbI, OKCHU/JbI, OCHOBaHMHA,
KHCJIOTHI, COJIN,

- COCTaBIIATH (DOPMYJIBI BEIIECTB MO UX HA3BAHUSIM;
- OMPENIEIATh BAJIGHTHOCTh M CTENEHb OKHUCIICHUS
3JIEMEHTOB B BEILIECTBAX;

- COCTaBJISITH (POPMYJIBI HEOPTaHUYECKUX COCTMHEHHM
10 BAJIGHTHOCTSIM U CTETIEHAM OKUCJIEHHSI SJIEMEHTOB,
a TaKKe 3apsAaM HOHOB, YKAa3aHHBIM B TaOJIHIIe
pacTBOPUMOCTH KHUCJIOT, OCHOBAHUI U COJIEH;

- Ha3bIBaTh OOLIME XMMUYECKHE CBONCTBA,
XapaKTepHBbIE 7S TPYIII OKCUIOB: KUCIOTHBIX,

OCHOBHBIX, aM()OTEPHBIX;

- Ha3bIBaTh OOIIHME XUMHYCCKHE CBOMCTBA,

- IPUMCHATH 3HAHHUA O 3aKOHOMCPHOCTAX
nepnonnqecxoﬁ CUCTCMBI XUMHNYCCKHX 3JICMCHTOB
JUTS O0BICHECHUS U NpECaABUICHUA CBOICTB
KOHKPCTHBIX BCUICCTB;

- IPUBOJIUTH ITPUMEPHI PEAKIINIA,
MIOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3H
MEXy OCHOBHBIMH KJIACCaMU HEOPTraHWYECKHUX
BEILIECTB;

- HPOTHO3UPOBATHL XUMHUYCCKUC CBOICTBA BEIIIECTB
Ha OCHOBC HUX COCTaBa U CTPOCHUA,




ra3000pa3HbIX BemiecTB. KpaTHbie eTMHUIIBI
KOJMYECTBA BEIIECTBA — MUJUIMMOJIb U
KUJIOMOJIb, MUJUITUMOJISIPHAS. U KWJIOMOJIIPHASI
MaccChl BEUIECTBA, MUJUIUMOJISIPHBINA U
KHJIOMOJISIPHBIA 00beMBI Ta3000pa3HbIX
BEIIECTB. PacyeThl ¢ MCoIb30BaHUEM ITOHSATHI
«KOJIMYECTBO BEIIECTBAY», «MOJISIPHASI MAaccay,
«MOJISIPHBI 00bEM T'a30BY, «ITOCTOSTHHAS
ABoraapo». Pacuernbie 3a1aun. 1. Beraucnenue
MOJISIPHOM MacChl BEIIECTB IO XUMUYECKUM
dbopmynam. 2. PacyeTsl ¢ UCIIONB30BAaHHEM
MOHSATUN «KOJIMYECTBO BEIIECTBAY, «MOJISIpHAs
Maccay, «MOJISIPHBIA 00bEM Ta30B », «
IIOCTOSIHHAsA ABOTaIpo ».

XapaKTEepHBIC JJIS KaXKJO0TO U3 KJIaCCOB
HEOPraHUYECKHUX BEUIECTB: KUCIIOT, OCHOBAHUH,
coJIei;

- IPUBOJUTH IIPUMEPBI PEAKIIUH, IIOATBEPKAAOIINX
XMMHMYECKHE CBOMCTBA HEOPraHUYECKUX BELIECTB!

OKCHJIO0B, KHUCJIOT, OCHOBAaHHUM U COJICH;

Pa3nen: CoennHeHNsl XUMHYECKHX 3JIEMEHTOB
— 12 gacos.

Crenenb okxucieHusi. OnpeneneHue CTENEHU
OKHWCJICHUS DJIEMEHTOB 110 XUMUUYECKOU (popMyIie
coeaunenus. CocraBieHue (opMyn OMHAPHBIX
coequHEHHH, oOmMi crmocod HX Ha3LIBAHUSL.
bunapHble coeqUHEHHUs: OKCHUIbI, XJIOPHUIBI,
cynbhuasl u ap. CocraBneHue ux (popmy.
[IpeacraBuTen OKCUIOB: BOAA, YTIEKHUCIbIN ra3
W HeraieHas M3BecTh. [IpencTaBuTenu JIeTydnx
BOJIOPOAHBIX COEIMHEHHUM: XJIOPOBOAOPOA U
ammuak. OCHOBaHMSA, HMX COCTaB U Ha3BaHUI.
PactBopumMocTs ocHOBaHHMiII B Boje. Tabnuia
pPacTBOPUMOCTH THAPOKCHJIOB M COJIEH B BOJIC.
[IpeacraBuTenu menoyen: TUAPOKCUIBI HATPHUS,
Kanusd W Kanblusa. IloHATHE O KadyecTBEHHBIX
peakuusx. Wunukatopel. M3meHeHue oOKpacku
WHJIMKATOPOB B IIenoyHoU cpeae. KucnoTel, nx
coctaB W HasBaHms. Kriaccudukaiusi KUCIOT.
[IpenacraBuTeny KHUCIIOT: cepHas, COJsSHAasI |
azoTHas. l3MeHeHHEe OKpackh HHAMKATOPOB B
kuciaotHot cpeae. Conum Kak TPOU3BOJHbBIC

- Ha3bIBaTh [IPU3HAKHU U YCJIOBUS MPOTEKAHMS
XMMHYECKUX PEAKLIUI;

- YCTaHaBJIMBAaTh NPUHAMJIEKHOCTh XUMHUECKOU
pEeaKIK K ONPEAeTIEHHOMY TUITY IO OJTHOMY U3
KJ'IaCCI/I(l)I/IKaHI/IOHHI)IX HpI/ISHaKOBI

1) o yKcIy U COCTaBy HCXO/HBIX BEIIECTB U
MPOJYKTOB PEAKIUU (PEaKIIMU COSTUHEHHS,
pasnioKeHus1, 3aMelieHns 1 00MeHa);

2) 110 BBIAECICHHUIO HJIH ITOTJIOMIEHUIO TEMIOTHI

(peaKHI/II/I OK30TCPMUUICCKHUEC U BHJIOTCpMI/I‘-ICCKI/IC);
3) 110 UI3MEHEHHIO CTEIIEHEH OKHCICHUS XUMHYSCKUX

9JIEMEHTOB (PEaKIIMH OKUCITUTEIIbHO-
BOCCTaHOBUTEJHHBIC);

4) o oOpaTuMocCTH mporiecca (peakiuu 00paTuMble U

HeoOpaTuMbIe);

- IPOrHO3UPOBATh PE3YyJIbTaThl BO3ACHCTBUS
pa3nuyHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHUYECKON PEaKLINN;

- IPOrHO3UPOBATh PE3YyJIbTaThl BO3ACHCTBHS
pa3nuYHbIX (AKTOPOB HAa CMEILEHHE XUMUYECKOTO
paBHOBECHS.

- IPOTHO3UPOBATb XUMHUYCCKUC CBOICTBa BCIIICCTB
Ha OCHOBEC HMX COCTaBa U CTPOCHUAA;




KHCJIIOT U OCHOBaHMH. VX cocTaB M Ha3BaHWUS.
PactBopuMocTs coneit B Boxe. IIpencrasurenu
coyiedi: XJjopuj Hatpus, kapOboHat u Qocdar

Kanplus. AMOphHBIE U  KPUCTALTUYCCKHEC
BEIIECTBA. MexMoleKyasapHbIe
B3aWMOJIEVCTBUS. Turel KPUCTAIUIMYECKUX

pELIETOK: HMOHHAs, aTOMHas, MOJEKYJApHas Hu
METaJIn4ecKas. 3aBUCUMOCTh CBOMCTB BCILECTB
OT TUIIOB KPUCTAJUIMYECKUX pelieTok. Bemjecta
MOJIEKYJIIPHOTO M HEMOJIEKYJISPHOIO CTPOCHMS.
3aKOH TIIOCTOSHCTBA COCTaBa I BEIISCTB
MOJIEKYJIIPHOTO CTpoeHus. UucThle BellecTBa U
cmecu. [lpumepsl  KMAKHUX, TBEPIAbIX U
razoo0pa3upix  cMeceid. CBOWCTBA  YHMCTBIX
BemiecTB M cmece. Mx cocraB. MaccoBas u
oO0beMHas J0JIM KOMIIOHEHTa CMecH. Pacuersl,
CBSI3aHHBIE C MCIOJL30BAaHUEM ITOHATHS «IOJIS».

Paznea: H3MeHeHus,
BemecrBamMu — 11 yacos.
IlousTre ABICHUN KaK N3MCHCHHH,
MPOUCXOASAIINX C BEIIECTBAMMU.

SIBneHUs, CBA3aHHBIC C M3MCHECHUEM
KPUCTAJUIMYECKOI0 CTPOEHHMS BEILLIECTBA IIPU
MTOCTOSTHHOM €TI0 COCTaBe, (U3NUECKUE SIBJICHUSI.
du3nueckue SIBICHUSA B XUMUN: JUCTUIUIALINS,
KpUCTAJUIN3allMsl, BEITAPUBAHUE U BO3TOHKA
BEIIECTB, IEHTPUPYTUPOBAHUE.

SIBneHMs, CBSI3aHHBIC C N3MEHECHHUEM COCTaBa
BEILIECTBA, - XUMHUUYECKUE peakiuu. [IpusHaku u
YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUMN.
[TonsiTHE 00 SK30- M SHAOTEPMHUUECKHUX
peakuusx. Peakiyy ropeHust Kak 4aCTHBIN
Cily4ai 3K30TepMUYECKUX PEAKLIUH,
MPOTEKAIOIINUX C BBIJICJIEHUEM CBETA.

3aKOH COXpaHEHHUs MACChl BELIECTB.
XUMHUYECKUE YPAaBHEHHMsI. 3HaUECHUE UHJICKCOB U

NMpoucxoasimue C

- Ha3bIBaTh IPU3HAKU U YCIOBUS MPOTEKAHUS
XMMHYECKUX PEaKIIHiL;

- YCTaHaBJIMBATh NPUHAIJICKHOCTD XUMHYECKOHN
peakuuu K ONpeneaEéHHOMY THITY IO OJJTHOMY U3
KJIaCCU(UKALIMOHHBIX MIPU3HAKOB:

1) o Yucay U COCTaBY HCXOIHBIX BELIECTB U
MPOTYKTOB PEAKINH (PEAKIINHA COSTUHEHUS,
pas3ioXeHus, 3aMelIeHns 1 0OMeHa);

2) 110 BBIACJICHNIO HUJIN ITIOTJIOMICHNIO TEIIJIOTHI
(peakiuu 3K30TePMUYECKUE U DHIOTEPMHUIECKUE);
3) 110 UI3MEHEHHUIO CTEMEHEH OKUCIIEHUS XUMHUYECKUX
JJIEMEHTOB (peaKLUU OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE);

4) mo obpatuMocCTH mporecca (peakiuu 00paTHMbIe 1
HEoOpaTUMBIE);

- COCTaBJIATh YPABHEHUS SJICKTPOJIUTUYECKON
JHCCOIUAIIUM KUCIIOT, IMIEI0YeH, COJIeH; ITOJHBIC U

- IPUBOJIUTH TPUMEPHI PEAKIINA,
MOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBS3H
MEXy OCHOBHBIMH KJIACCAMU HEOPTraHUYECKHUX
BEILECTB;

- IPOTHO3UPOBATh PE3yIbTaThl BO3ACHCTBUSA
pa3IUYHBIX (DAKTOPOB HA UBMEHEHUE CKOPOCTHU
XUMHUYECKON peaKluu;

- IPOTHO3UPOBATh PE3YyJIbTaThl BO3ACHCTBHS
pa3aNYHbIX (AKTOPOB HA CMEIIEHNE XUMUYECKOTO
paBHOBECHSL.

- HPOTHO3UPOBATHL XUMHUYCCKUC CBOICTBA BEIIIECTB
Ha OCHOBEC MX COCTaBa U CTPOCHUA,

- IPOrHO3UPOBATh CIIOCOOHOCTH BELIECTBA
IIPOSIBIIATH OKUCIUTENIbHBIC UITU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C yUETOM CTEIICHEH




ko3¢ dunrenToB. CocTaBICHUE YPaBHEHHIA
XUMUYECKUX PEAKLUN.

Pacuersl no xumuueckum ypaBHeHUsIM. Perenne
3a/1a4 Ha HaXOKJEHUE KOJIMYECTBA BEIIECTBA,
MacChl WM 00beMa MPOAYKTA PEAKIIUH 110
KOJIMYECTBY BEILIECTBA, Macce WIH 00beMy
MCXOJHOTrO BellecTBa. Pacuersi ¢
WCIIOJIb30BAHUEM IOHATHS «I0J51», KOTraa
HCXOJ/IHOE BELIECTBO JIaHO B BUJIE PACTBOPA C
3aJJaHHOM MACCOBOM J0JIeil paCTBOPEHHOTO
BEILIECTBA WM COJACPKUT OMPEEICHHYIO 100
MpUMECEH.

Peakuuu paznoxenus. [lonstue o ckopoctu
XUMHUYECKUX peakiuil. Katanuzaropsl.
DOepMEHTHI.

Peakuuu coequnenus. Karanuruueckue u
HeKaTaJduThuueckue peakiuu. O0paTumMele u
HEOOpaTHUMBIE PEAKIIHH.

Peaxiuu 3amemniennsi. DNEKTPOXUMUYECKUM PsiJT
HaIpsHKEHUH METAJUIOB, €r0 UCIIOJIb30BaHUE /IS
MIPOTHO3UPOBAHUS BO3MOKHOCTH TPOTEKAHUS
peakiuii MeX1y MeTaJllaMHi U PaCTBOPaMH
KHUCJIOT. Peakiy BBITECHEHHS OJJTHUX METAIJIOB
13 pacTBOPOB MX COJIEU IPYTUMHU METAJUIAMHU.
Peakiun obmena. Peakiiun HeWTpaau3aiuu.
YcnoBus mpoTeKkaHus peakiuii oOMeHa B
pacTBopax 10 KoHIA. TUIBl XUMHUYECKUX
peakiuii (Mo NpU3HAKY «UYUCIO U COCTAB
WCXOJIHBIX BEIIECTB M MPOAYKTOB PEAKIINN») Ha
MpuMepe CBOMCTB BO/AbL. Peakius pa3inoxxeHus -
AJIEKTPOJIN3 BOJBI. Peakimu coequHeHus -
B3aUMO/ICHCTBUE BOJABI C OKCUJAMHU METAJJIOB U
HeMeTauioB. [[oHATHE «TUIPOKCUIIBIY.
Peakuuu 3amenienus - B3aMMOEICTBUE BOJBI C
LIEJIOYHBIMU U IIETOYHO3EMEIbHBIMU
MeTaJulaMH.

Peakiiun oOmeHa (Ha mpumepe ruapoau3a
cynbdumaa aTIOMUHNS ¥ KapOnIa KaabIus).

COKpaII¢HHbIC MOHHBIC YPaBHEHUS PEeaKInii OOMEHa;
ypaBHeHI/ISI OKHUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX
peaKInii;

- IPOTHO3UPOBATH MPOAYKTHl XUMHUUECKHUX pEaKui
o Gpopmysam/Ha3BaHUSAM UCXOJHBIX BEILIECTB;
OIIpEAEIIATh UCXOAHBIE BEIIECTBA 10
(dhopMyiaM/Ha3BaHUSAM MPOTYKTOB PEAKLIUU;

- COCTaBJIATh YPABHEHUS PEAKIIUNA, COOTBETCTBYIOIINX
MOCIIEI0BATEIHHOCTH («IEMOYKE») MPEeBpALICHUI
HEOPraHUYECKHUX BEIECTB PA3IMYHBIX KJIACCOB;

OKHCJICHUA 3JICMCHTOB, BXOJAIIMUX B €0 COCTAaB,




Paznea: IpakTuxkymNel. Ipocreiimue
onepanyu ¢ BenecTBOM — 5 4acoB.

1. IlpaBuna TeXHUKHA OE30MACHOCTH TIpU paboTe
B XMMHYecKoM kabuHere. [Iprembl oOpaieHus ¢
J1ab0paTOPHBIM 000PYIOBAHUEM U
HarpeBaTesbHbIMU Npubopamu. 2.1IpusHaku
XUMHUYeCKUX peakuuid. 3. [Ipurorosnenue
pacTBopa caxapa v onpeesieHie MacCOBOM 01
ero B pactBope.4. Habmronenue 3a ropsiueit
CBEYOIi.5. AHAIN3 MOYBEI U BOJBI.

- BBISABJIATH B IIPOIIECCE IKCIIEPUMEHTA IPU3HAKH,
CBU/JICTEIBCTBYIOLIUE O MPOTEKAHUN XUMHYECKOU
peaKIuu;

- IPUTOTOBIIATH PACTBOPHI C ONpPEAENEHHON MacCOBOM
J0JIeH pacTBOPEHHOTO BEIIECTBA;

-[IPOBOAUTH nabopaTopHbIe OTIBITHI,
MOJTBEPXKAAIOUINE XUMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

- 0OCO3HaBaThb 3HAYCHUC TCOPCTUUCCKUX 3HAHUH
JJIs HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH YCJIOBCKA,

- OIIUCBIBATh U3YYCHHBIC 00BEKTEI KaK CHUCTCMBI,
IMPUMCEHAA JTOT'UKY CUCTEMHOI'O aHAJIN3a,

Pa3znen: PacrBopenue. PacrBopnl. CBolicTBa
PACTBOPOB 3JIEKTPOJMTOB. OKHCIUTEIBHO —
BOCCTAHOBHMTe/IbHbIE peakuu — 16 yacos.

PacTBopeHune kak GU3NKO-XUMHUECKUNA TPOLECC.
[TonsiTHE O TMApPATAX U KPUCTATUIOIMAPATAX.
PactBopuMocTs. KpuBbie pacTBOPUMOCTH Kak
MOJEJIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEILECTB OT Temneparypsl. HacsleHHsIe,
HEHACBIIICHHBIE U MTEPECHIILIEHHBIE PACTBOPHI.
3HaueHue pacTBOPOB ISl IPUPOBI U CETBCKOTO
XO35MCTBA.

[TonsiTHEe 00 NIEKTPOTUTHIECKON TUCCOIHAINH.
DIEKTPOJIUTHI U HE HIIEKTPOIUTHL. MexaHu3m
JUCCOLIMALUU JJIEKTPOIUTOB C Pa3IMYHbIM
THIIOM XUMHUYECKOH CBs3U. CTeneHb
JIEKTPOJIUTUYECKON

aucconnanu. CUiIbHBIE U Cl1a0ble
351eKTpOIUTHL. [ToHsATHE 00 3IEKTPOTUTUYECKON
OUCCOLUALUH.

DNEKTPOIUTHI U HE DIEKTPOIUTHI. MexaHu3m

- BBISIBJISATH 3aBUCUMOCTDL CBOMCTB BCIICCTB OT
CTPOCHUSA X KPUCTATNITUNICCKUX peHIéTOKI MOHHBIX,
ATOMHBIX, MOJICKYJISIPDHBIX, MECTAJINIMUCCKUX ;

- 0OBICHSTH CYTb XUMHUYCCKUX ITPOLECCOB U UX
MPUHOHUIIAJIBHOC OTJINYUC OT (1)H31/I‘~IGCKI/IX;

- Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS
XAMHYECKUX PEAKIIMIL;

- yCTaHaBJIMBATh MPHHAJICKHOCTh XUMUYECKOM
peakuuu K onpeAenéHHOMY THUILY 110 OTHOMY U3
KJIaCCU()UKALMOHHBIX PU3HAKOB:

1) o yKcIy U COCTaBY HCXO/IHBIX BEIIECTB U
MPOAYKTOB PEAKINHU (pEaKIH COeTUHEHNS,
pasnoKeHus1, 3aMeleHns 1 00MeHa);

2) TI0 BBIICJIICHHIO WY TTOTJIOIMIECHHIO TETIIOTHI
(peakuuu PK30TEPMHUUECKUE U SHAOTEPMHUUECKHUE);
3) 10 U3MEHEHUIO CTETICHEW OKMCICHUS XUMUYECKUX
3JIEMEHTOB (PEaKuu OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIC);

- MPUBOAUTD MIPUMEPHI PEAKIIUH,
MOATBEPKIAIOIINX CYIIECTBOBAHNE B3aMMOCBSI3U
MEXy OCHOBHBIMH KJIAaCCaMU HEOPTraHUYECKHX
BEIIIECTB;

- IPOrHO3UPOBATh PE3yJIbTaThl BO3ACHCTBUSA
pa3nuYHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH
XUMHUYECKON PEAKLINN;

- IPOTHO3UPOBATh PE3yJIbTAThl BO3EHCTBUS
pa3IuYHbIX (AaKTOPOB HA CMENICHNE XUMUUYECKOTO
paBHOBECHS;

- IPOTHO3UPOBATh XUMHUYCCKHUC CBOICTBa BCIIICCTB
Ha OCHOBEC HMX COCTaBa U CTPOCHUAA;

- MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA
MMPOABJIATH OKUCIIUTCIIbHBIC NI
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YUETOM CTETICHEN
OKHCJICHHUA 3JICMCHTOB, BXOAAIIUX B €0 COCTAaB,




JUCCOLUMAIMU BJIEKTPOIUTOB C PA3JIUYHBIM
TUTIOM

xuMuyeckou cBsi3u. CTerneHb
AIEKTPOJIUTUYECKOM auccounanny. CUIbHbIE U
CJ1a0bIe DIICKTPOIIUTHI.

OCHOBHBIE MIOJIOKEHUS] TEOPUU
BJIEKTPOJIUTUYECKON auccormanuu. Monneie
YpaBHEHUs peakluil. Y coBUs MPOTEKAHUS
peakiuu oOMeHa MKy IEKTPOIUTAMU 10
KOHIIA B CBETE€ MOHHBIX MPEACTABICHUM.
Krnaccudukanus HOHOB U UX CBOICTBA.
Kucnotsl, ux xnaccuduxanus. Juccounanus
KHUCJIOT U UX CBOMCTBA B CBETE TEOPUHU
3IEKTPOJIUTUYECKON AUCCOLUALINH.
MounekyJIspHbIE U HOHHBIE YPABHEHUS PEaKLIUM
KHUCJIOT.

B3anMozeincTBre KUCIOT C METAJIAMH.
DNEKTPOXUMHUECKUN Psijl HANIPSKEHUH
METAJLIOB.

Bs3auMoelicTBHE KUCIIOT ¢ METaJIaMH U
OKCHJIAaMU METAJIJIOB. B3anmoneincTere KUCIor ¢
OCHOBaHMSIMH -PEAKIUS HEUTPATU3ALIUH.
B3anmoneincTeue KUCIOT ¢ COJSIMU.
Hcnonb3oBanne TabIUIBI PACTBOPUMOCTH

JUTSL XapaKTePUCTUKH XUMUYECKUX CBOMCTB
KHUCJIOT.

OcHoBanus, ux kinaccupukanus. Jucconuanus
OCHOBaHMM U UX CBOMCTBA B CBETE TEOPUU
AJIEKTPOJIUTAYECKON AUCCOIUALINH.
B3anmoneiicTBre OCHOBAHUM € KUCIIOTaMH,
KHUCJIOTHBIMHU OKCHJIaMH U COJISIMHU.
Hcnonk30BaHue TaOIHIIBI PACTBOPUMOCTH JIJISI
XapaKTEPUCTUKN XUMUYECKUX CBONCTB
OCHOBaHMU. Pa3ioxeHne HepacTBOPUMBIX
OCHOBAHMI MIPU HArpPEBaHUH.

Conu, ux kaaccu@ukaus 1 TMccouranus B
ceere TO/] paznuunbix THIOB cojeil. CBoKcTBa
COJIEH B CBETE TEOPUHM JICKTPOJIUTHIECKOU

4) mo oOpaTUMOCTH Tpoliecca (peakuy oopaTuMble U
HEoOpaTUMBIE);

- COCTaBIIATh YPaBHEHUS JIEKTPOJIUTUUECKON
JIMCCOITMAIINHI KHUCJIOT, IIIEI0YEeH, COJICH; MOTHBIC B
COKpaII¢HHbIC HOHHBIC YPaBHEHUS pEeaKInii OOMEHa;
ypaBHeHI/IH OKHCJIINTCIIBHO-BOCCTAHOBUTCIIbHBIX
peaKInii;

- MPOTHO3UPOBATH MPOAYKTHI XUMHUYECKHUX PEAKITUT
o Gpopmynam/Ha3BaHUSM UCXOTHBIX BEIIECCTB;

- ONpENENATh UCXOTHBIC BEIIECTBA 110
(dhopMynaM/Ha3BaHUSAM MPOIYKTOB PEAKIUY;

- COCTaBJIATh YPaBHEHUS peakiuil, COOTBETCTBYIOLIUX
MIOCJIEZI0BATEIBHOCTH («IIEMOYKE») MPEBPALLIEHUI
HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX KJIACCOB;

- BBISIBJISITH CYIIECTBOBAHUE TEHETUUECKOM
B3aMMOCBSI3U MEX]1y BEILIECTBAMU B PAJlY: IPOCTOE
BEIIIECTBO — OKCHUJ] — THJIPOKCH]] — COJIb;

- OpraHru30BbIBATH, IPOBOAUTL YYCHHYCCKUC
IMPOCKTHI 11O UCCICIJOBAHNIO CBOMCTB BCIIICCTB,
HMCIOIIUX BAXKHOC MMPAKTUYCCKOC 3HAYCHUC.




nucconuanuu. BzaumMoneiicTBre Coiet ¢
MeTaJUIaMH, YCJIOBHS MPOTEKAHUSI 3TUX PEAKIIUH.
BzanmoneiicTBHe cojieii ¢ KHCIIOTaMH,
OCHOBaHUSIMH U coisiMu. Mcnons3oBanue
TaOJIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTHKHU
XHUMHUYSCKHUX CBOMCTB COJICH.

OrmpesenieHne CTETICHU OKUCIICHUS ISt
3JIEMEHTOB, 00Pa3YIOIINX BEIIECTBA PA3HBIX
KJraccoB. Peaknuu nonsoro oomena u OBP.
OKMCIIUTEIbF U BOCCTAaHOBUTEIb, OKHCICHUE U
BOCCTaHOBJIEHHE. Peakiiuy HOHHOro oOMeHa 1
OKHCJIUTEIHbHO-BOCCTAHOBUTEIBLHBIE PEAKITUH.
CocraBneHue ypaBHEHUN OKUCIUTENbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA METOJIOM
3JICKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAIOB U
HEMETAJIOB, KHCIOT U COJIEH B CBETE
MPEACTABICHUN 00 OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX MPOLIECCAX.

Paznen: [IpakTukym No2, CsoiicTBa
PACTBOPOB JIEKTPOJIUTOB — 2 yaca.

VYcnoBus TPOTEKAHUSA XUMAYECKUX PEAKIIUI
MEK1y PaCTBOPAMH 3JIEKTPOJIUTOB 10 KOHIIA.
CBoOMCTBa KHCIOT, OCHOBAaHUM, OKCHJIOB 1 COJICH.

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4.

- OIIpCACIATH BEIICCTBO-OKHUCIIMTEIIb U BEIICCTBO-
BOCCTAHOBUTCJIb B OKHCJIUTCIIBbHO-
BOCCTAHOBUTCIIbHBIX PCAKIUAX,

- COCTaBJIATh OKUCIIMTEIBHO-BOCCTAHOBUTEIbHBIN
OanaHc (U1 U3y4EHHBIX PeaKLUil) M0 MPeI0KEHHBIM
CXeMaM PeaKIni;

-IIPOBOJAUTH nabopaTtopHbIe OMBITHI,
MOJTBEPKIAIONIME XUMHUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPIaHUYECKUX BELIECTB;

- IPOTHO3UPOBATb XUMHUUYCCKUC CBOICTBa BCIICCTB
Ha OCHOBC MX COCTaBa U CTPOCHUA,

- IPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA
MIPOSIBIIATH OKUCIUTENBHBIC UITU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YUETOM CTENIEHEN
OKHUCJICHUS 3JIEMEHTOB, BXOSAIIMX B €r0 COCTaB;

- BBISIBJISITH CYIIECTBOBAHUE TEHETUUECKOM
B3aUMOCBSI3M MEX]1y BEILIECTBAMH B PAJly: IPOCTOE
BEIIIECTBO — OKCHUJ] — THIPOKCH]] — COJIb;

Pa3zgen: O0o0menye 3Hanuii — 3 yaca




KanengapHo-temaTnyeckoe nNiaHUPOBaHHE
o XuMuu B 8 Ki1acce

Nor/m | Ne Tema ypoka Jara
TEMBI B
pasznere IJIaH ‘ daxt
BBenenue - 4 g
1 1 BBoausbiit uncrpykrax no OT. IIpenmer xumuu. BemecTsa.
2 2 [IpeBpamienue BemiecTB. Pojib XUMUM B )KM3HU YelIOBEKa. *
3 3 3HaKu XUMUYCCKUX 31eMeHToB. Tabauna /.M. Mennaeneesa.
4 4 Xumuyeckue Gopmyssl. OTHOCUTENBHBIE AaTOMHAS U MOJIEKYJIIpHAs! MAacCHI.
Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB - 94
5 1 OcHOBHBIE CBEJIEHHUS O CTPOSHUHU aTOMOB.
6 2 H3zoTorml.
7 3 CTtpoeHue 3NeKTPOHHBIX 000JI0UeK aTOMOB.
8 4 Honnasg xuMH4eckas CBA3b
9 5 KoBanenTHast HenmomnsipHasi XUMHYECKast CBI3b
10 6 KoBanentnas nmonspHas XuMudeckasi CBsizb™
11 7 MeTanandeckass XMMHYECKAs CBSI3b.




12

O0001IeHrEe U cucTeEMaTU3alusd 3HAHUI*

13 KonTponpnas padora Ne 1 o Teme « ATOMBI XUMHUYECKHX 3JIEMEHTOBY.
Tema 2. IIpocTsie BemecTBa - 64
14 IIpocTsle BemecTBa — METAJLIBL.
15 IIpocTsle BemecTBa — HEMETAILIBL.
16 KomnnuectBo BemecrBa. MossipHast macca.
17 MoutsipHblii 00BbEM ra3oB.
18 Pemenue 3anau.
19 O606menue no Teme: "[IpocTrie BemecTBa'"*
Tema 3. CoeqnHeHUs XUMHYECKHX JJIEMEHTOB - 124
20 CreneHb OKUCIECHHUS.
21 Oxkcupl.
22 Iaapuaet
23 OcHoBaHus.
24 Kucnotsr.
25 Commu.
26 Comnu.




27 8 Kpucrannuueckue pemérku.

28 9 UucThie BEeCTBa U CMECH.

29 10 MaccoBast u 00bEMHAS TOJTM KOMIIOHEHTOB B CMECH.

30 11 O06001eHre 1 cucrteMaru3anys 3HaHui o teMe «CoeTnHEHNST XUMUYECKIX
AJIEMEHTOBY. *

31 12 Kontponbnas padota o teme: «CoeTUHEHHUS] XUMUUECKUX JJIEMEHTOBY

Tema 4. U3mMeHeHus, MPpoUcCXoasilue ¢ BemecTrBamu — 114.

32 1 dusnyecKkue ABICHUS.

33 2 XUMHUECKUE PEAKIIHH.

34 3 XUMUYECKUE YPABHEHHUS.

35 4 Pac4€rbl M0 XMMHUECKUM ypaBHEHUSM.

36 5 Peakuuu paznoxenus

37 6 Peakuuu coenrHeHusI.

38 7 Peakuuu 3amenienus.

39 8 Peakuun oomena

40 9 Tumnel XUMHYECKHX peakIfii Ha MpuMepe CBOMCTB BOJBI*

41 10 O606mienue o Teme «/3MeHeHus1, MPOUCXOAIINE C BEIIECTBAMI»*

42 11 KontponbHas padota Ne 3

10 TEMC:




«I/I3M€H€HI/I$I, MMPpOUCXOAAINHNEC C BEHICCTBAMU)).

Tema 5. IIpakTukymNel. IIpocreiimue onepanum ¢ BemiecTBOM - 5S4

43 1 IpakTuuyeckas padora Ne 1. IlpaBuna Tb. Ilpuémer obpamenus c
HarpeBaTeIbHBIMU MPUOOpaMH B Ta0OPATOPHBIM 000pYyI0BaHHEM. *

44 2 IIpakTuyeckas padora Ne 2. [IpurorosiieHue pacTBOPOB C 3aJaHHOMN
MAaccOBOM 1oJjieli BemecTra*

45 3 IIpakTnueckas padora Ne3d. [Ipy3Haku XMMHUUECKUX pEeaKLUi.

46 4 IIpakTuyeckasi padora Ned4, HaGmroneHue 3a ropsiieii cBe4oid. *

47 5 IIpakTHyeckasi padora NeS. AHanu3 MOYBbI U BOJBL. *

Tema Ne 6. PactBopenue. PactBopsbl. CBOHCTBa PACTBOPOB 3J1EKTPOJIUTOB. OKHCINTEIbHO — BOCCTAHOBUTEIbHbIE
peakuum - 164

48 1 PactBopenue. PacTBopuMoOCTb BellecTB B Boje. *
49 2 DNEeKTPONUTHYECKAs TUCCOLUALIMS

50 3 OcnoBHbIc onoxeHus TO/I.

51 4 HNonnsle ypaBHEHUS

52 5 Kucnotsl, ux kinaccupukamms .

53 6 XUMHYECKHE CBOHCTBA KUCIOT

o4 7 OcHoBaHusl, UX KJIacCU(pUKaLUs U CBOWCTBA.

55 8 XuMHYECKUE CBOMCTBA OCHOBAHMM

56 9 Oxkcupl, uX Kiaccuukanus .




57 10 XUMHYECKHE CBOUCTBA OKCUIOB

58 11 Knaccudukanus coneit

59 12 CaoiicTBa coneit

60 13 I'eneTnueckas CBSI3b MEKIY KIacCaMU BEUIECTB™

61 14 O6o6mienue 3Hanmii Mo teme 6: "PactBopenme. PactBopsl. CBoiicTBa
pacTBOPOB AJIEKTPOJIUTOB" *

62 15 OKHUCIUTENBHO - BOCCTAHOBHUTEIBHBIC PEAKIINN

63 16 OKHUCIUTENBHO - BOCCTAHOBHUTEIBHBIE PEAKIINU

Tema 7. IlpakTukymMNe2. «CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB — 2 4

64 1 IIpakTnuyeckas padora Ne6. PemieHne sxcriepuMeHTaNbHBIX 3a/1a4 [0 TEME:
«OBP»

65 2 IMpakTuyeckas padora Ne7. «CBoiicTBa KHCIOT OCHOBAHHI, OKCUIOB U
cojei». *

Tema 8. O0001menne 3HaAHUI - 34

66 1 IIpomerxyTouHas arTectanus B opMe UTOrOBOM KOHTPOJIBHOM paboThI 3a 8
KJ1acc

67 2 AHanu3 NpoMeXyTOYHOU aTTECTALIUN.

68 3 O060061eHne 3Haunii ' Xumug 8 kiacc"




MarepuajibHO-TeXHUYeCKoe obecredeHne yueOHoro npeamera

Y4eOHO-MeTOAMYECKAs JIUTEPATypa

Ne ABTOp Haszpanue N3 paTenscTBO l'on u3nanus
OCHOBHasI

1. Kysnemnosa H. E., TutoBa 1. | Xumus 8 kiacc Mocksa. «/Ipoda» 2019

M., I'apa H. H., XXerun A. I1O.

2.
JAOTIOTHUTEIbHAsI

1.

2.

ITeuaTHbIe mocoous

HanmenoBanue

KonnuectBo

Tabnuyol:

DnexTponu3 pactBopoB xjopuaa meau(1l)

Psan HaIIpsPKCHU A METAJIJIOB

I'maposn3 BOAHBIX pacCTBOPOB COJIEH

DNeKTPONPOBOAHOCTH PAaCTBOPOB

[Iepnonnueckas cucrema

PacTBOpuMOCTB BEIIECTB B BOJIE

AM@oTepHbIe THAPOOKCH/IBI

PaCHpOCTpaHeHHOCTL XHUMHUYCCKUX JJIEMECHTOB

N3omepus

Homenkiatypa coneit

bunapHble coenuHeHus

CreneHp OKUCIIEHUS

Ctpoenue aToma

BanentHOoCTE

I




XuMHuUeCcKas CBA3b 1
I'eneTnyeckas CBA3b KIIACCOB HEOPraHUYECKUX COCIUHEHUN 1
NudopmManuoHHO-KOMMYHHKATHBHBIE CPE/ICTBA

HanmenoBanue KomunuecTBo
DNEeKTPOHHBIA  HOCUTENh «HIHPOYPOK» (BumeocroxkeTsl, | 1
MPE3EHTALIUH, TECTHI)

JKPaHHO-3BYKOBBIE ITOCOOH

HaunmenoBanue KonnuectBo
Texnuyeckue cpeacrBa o0yueHust

HaunmenoBanue KonnuectBo
KommbroTep 1

[IpunTep 1

Konounku 1 xomruIeKkT
Hoytb6yxk 2
MenuanpoekTop 1
WNHTepakTuBHAsA JOCKa 1
YueOHo-npakTHUYeCcKOe U y4eOHO-1a00paTopHOe 000py10BaHHe
HaunmenoBanue KomnuectBo
Touka Pocrta «I{udpoBas maboparopust yaeHnIeckas» (XUMHUsI. . .) 2

Touka Pocma Komniiekt mocyabl u o0opynoBanusi Ajs | 2

Y4eHHYECKHX ONBITOB.

[TaTuB 1a60pPaTOPHBII XUMHUUECKUI
Hab6op uwamex [lerpu

HaGop nHCTpyMEHTOB NpenapoBaibHbIX




JIokKka 11 COKUTaHUs BEIIEeCTB

Crymnka dapdopoBas ¢ mecTUKOM

HaGop 6anoxk amst xpaneHus TBepabIx peakTuBoB (30 - 50 m)
Hab6op ckisiHOK ((i1akoHOB) SISl XpaHEHUS pACTBOPOB PEAKTHBOB
Ha6op npubopoxk (I1X-14, 11X-16)

[Tpubop st momydyeHus razon

CnuproBka

['oproyee /i ciUpPTOBOK

dunbrpoBansHas 6ymara (50 1mirt.)

Konba konnueckas

[Tanouka crexnsiHHAs (C pe3UHOBBIM HAKOHEYHHKOM)
Yameuka 15t BeImapuBaHusl (BbIMIAPUTENbHAS YaIlIeUKa)
Mepublii uIMHAP (T1aCTUKOBBII )

Boposnka creknsHHas (Masas)

Crakan crexsstHabI#A (100 Mo1)

["azooTBOIHAsA TpyOKa

Touka Pocma JlemoHCTpauMOHHOE 000pPy10BaHHE

CocraB KOMILICKTA:

Cronuk nogbeMHblii HazHauenue: cOopka ydeOHBIX YCTaHOBOK,

pasmep crosiemHuibl: He MeHee 200*200 MM, MIaBHBIN TOABEM C

MOMOIIBIO BUHTA: HAJTUYUE

IraTus JEMOHCTPALIMOHHBII XUMHUYECKHUMN:
Haznauenwe:

JIEMOHCTpaIus MpuOOPOB U YCTAHOBOK, ONOPA, CTEPIKHU, JIANIKH,

My(TBI, KOJIblIa: HATHYUE, BO3SMOXXHOCTh 3aKPETIJICHHS JIEMEHTOB Ha

Pa3IMYHOM BBICOTE: HAIMYUE ATmapar Jisl MPOBEICHUS XUMHUYECKUX

peakuuii: HazHaueHue: 1eMOHCTpALUs XUMUYECKUX PEaKIUi,

MOTJIOTUTEINH MMAPOB Y Ta30B: HAJTUYKE, MaTeprajl KOJIObI: CTEKIIO

Habop ns snexkTponusa AeMOHCTpallnoHHbIN: HazHadueHnue:

M3y4eHHe 3aKOHOB AJIEKTPOJIN3a, COOpKa MOJIETH aKKyMYJISITOPA,

€MKOCTb: HaJTUIHe, dJIEKTPOJIbI: HATHYNE

Kommnexkt  MepHblx  kon®  Majoro  obbema:
Haznauenwue:

JIEMOHCTpPAIIMOHHBIE OMBITHI, 00beM K0J16: oT 100 M o 2000 mut,

KOJIMYECTBO KoJ0: He MeHee 10 mIT., MaTepuan Kojd: CTeKIIO

Ha6op ¢makonos (250 - 300 mu1 111 XpaHEHUSI PAaCTBOPOB

peaktuBoB). HazHaueHue: xpaHeHue pacTBOPOB PEAKTHBOB,

Kor4ecTBO (priakoHoB: He MeHee 10 mT., MaTepuan




(1akOHOB:CTEKJIO MPOOKa: HAIM4Ke

[Tpubop TUTST OTIBITOB TIO XUMHH C dJIEKTPHUYECCKUM

TOKOM

Konnexuuu: ['panut 1
Komnekiuu: MuHepaisl ¥ TOPHBIE TOPOTBI 2
Boponku dapdoporsie 8
Humuaapst Ha 100 Mo 8
Kon6w1 paznuunbie 15
Crynka u nectuk paphopoBbie 20
Turnu dapdopoBsie ¢ KpbIIKAMH 10
Jlepxatens st IpoOHPOK 10
[TpoOupku CTEKISTHHBIE 50
Yamrku Jy1si BRIIApUBAHUS 8
Habop crexnsaHHbBIX TpyOOK 3
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