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IlosicHuTeILHAS 3aIUCKA

Pabouass mporpamma 1O XUMHU TOCTPOCHA HA OCHOBE (DYHIAMEHTAIBHOIO Spa COJCPKAHHS OCHOBHOIO OOIIEro 0Opa3oBaHMUS,
TpeOOBaHMN K pe3yJabTaraM OCBOCHHMS OCHOBHOW 0Opa3oBaTEIbHON IMPOTpamMMbl OCHOBHOTO OOLIEro OOpa3oBaHUs, TPeOOBAHUI K CTPYKTYpe
OCHOBHOHM 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO 00IIero oopa3oBaHusi, PONMCaHHBIX B DenepaibHOM rocyJapCTBEHHOM 00pa30oBaTeIbHOM
CTaHJIapTe€ OCHOBHOTO 00IIero 00pa3oBaHus, a Takke KoHIeNmu TyXOBHO-HPABCTBEHHOTO PA3BUTHS M BOCITUTAHUS Ipaxk1aHnHa Poccum.

Paboyast mporpaMMa 1o XMMHHU COCTaBIIeHA C ydeToM nporpammbl Bociimtanus MBOY "COL Ne 10".

[IpenomaBanue yaeOHOTO Kypca « XMUMHM» B OCHOBHOM IITKOJIE OCYIIECTBIISETCS B COOTBETCTBUU C OCHOBHBIMH HOPMATHBHBIMH JOKYMEHTAMH H

WHCTPYKTUBHO METOUYCCKHUMH MaTepHallaMu:

v’ 3akon Poccuiickoit ®enepannn «O06 obpazosanuu B Poccuiickoit @enepanum» ot 29.12.2012r. Ne273-D3;

v\ @enepanbHbli  TOCYJAPCTBEHHBIA 00pa30BaTENbHBIM  CTaHAAPT OCHOBHOTO OOIIEro  00pa3oBaHWs, YTBEPKIECHHBIM  IPUKAa30M
Muno6paaykun Poccum ot 17.12.2010 Ne 1897 «OO06 yTBepkIeHWH W BBEACHHUM B JEWUCTBHE (eaepalbHOTO TOCYAapCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHIapTa OCHOBHOTO 00111ero oopazoBanus» (B pea. npukaza MunoopHayku Poccun ot 29.12.2014 Ne1644)

v' Xwumus. Pa6oune nporpammel. Ilpeamernas nunus yuebuukos O. C. TaGpuensna, M. I'. Ocrpoymona, C. A. Cnagkosa. 8—9 kimacchl:
yaeOHoe rmocodue s oomeoopa3zoBarenbHbix opranusanuii / O. C. I'abpuensH, C. A. CiangkoB — M.: IIpocsemenne, 2019.

v’ TlpumepHas pabodas mporpamMmma o XuMHH 1jis 8—9 KJIacCoB ¢ MCIOJb30BaHKeEM 000pyaoBanus eHTpa «Touka pocTay

v OOII MBOY "COIII Ne 10" r. Huxusa Canpa.

Ha 6a3e nientpa «Touka pocray obecnieunBaeTcst peaiu3aus 00pa30BaTeNIbHBIX MPOIPAMM €CTECTBEHHOHAYYHOW U TEXHOJIOTHYECKON
HaIMpPaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPeOOBAaHUSMU 3aKOHOIATENIbCTBA B chepe 00pa30oBaHus U ¢ YIETOM PEKOMEH AN
denepanbHOTO oneparopa yueoHoro npeamera «Xumus». OOpa3oBaTenbHas IporpaMMa Mmo3BoJsIET MHTETPUPOBATH PEATU3yeMbIe TT0IXOIbI,
CTPYKTYPY U COJep KaHHUE TP OpraHu3alluu 00ydeHHs] XUMUU B 8—9 Kiaccax, BRICTPOEHHOM Ha 0ase T000ro U3 TOCTYIMHBIX Y4eOHO-
MeToanyeckux komiekcos (YMK).

Hcnons3oBanue O60py,Z[OBaHI/I${ «Touka PoOCTa)» IIpU pCain3aliuu JTaHHOM OI1 no3BosieT CO31aThb yCJIOBUA:



* JUISl pacIIMPEHHUs COACPIKaHUS IIKOJIHLHOTO XUMHUECKOTO 00pa30BaHuUs;
* JUIsI [TOBBIILIEHUS [I03HABATEIbHOM aKTUBHOCTH 00YYaOIIMXCSl B €CTECTBEHHOHAYYHOM 001acTu;

* JUISl pa3BUTHS JINYHOCTH PEOEHKA B Mpoliecce 00yUCHUsI XUMUH, €r0 CIIOCOOHOCTEH, (GOPMHUPOBAHHUS U yIOBICTBOPEHHS COLIMATBHO 3HAYNMbIX
MHTEPECOB U MOTPEOHOCTEH;

* 17151 pabOTHI ¢ OJIAPEHHBIMY IKOJIFHUKAMU, OPTaHU3aIMN UX PA3BUTHSI B PA3JIMYHBIX 001aCTsIX 00pa30BaTEIbHOM, TBOPUECKOU EATETLHOCTH.
[Ipennaraemast mporpaMMa o XMMHUHM pacKpbIBaeT BKJIaJ y4eOHOTO MpeaMETa B JOCTHKEHHE 1€l OCHOBHOTO 0OIIero o0pa3oBaHus U
oTpeieTIsieT BaKHEUIITNE COIepKATEIbHBIC TUHUU MPEIMETa:

® «BCIICCTBO» — 3HAHHEC O COCTABC U CTPOCHHHU BCUICCTB, UX CBOIiCTBax U OHOJIOrTYECKOM 3HA4YCHHUMU,

® XUMHYCCKad pCaKUusa» — 3HAHUC O MNPCBPAIICHUAX OAHHUX BCHICCTB B APYIrue€, YCIOBUAX IMPOTCKAHHUA TaKUX npeBpameHHﬁ A crocodax
VIpaBIICHUS PEAKIIHSIMHU;

® (IPUMCHCHHE BEIIECTB» — 3HAHWE W OTBIT 0€30MaCHOTO OOpAIEeHUs ¢ BEMECTBAMH, MaTepHallaMd U MPOIECCaMU, HEOOXOIUMBIMH B OBITY U
Ha MPOU3BOJICTBE;

(GI3BIK XUMHH» — OTICPUPOBAHHUE CHCTEMOM BaXKHEHIINX XMMHUYECKUX MOHITHH, 3HAHUE XUMUYECKOW HOMEHKIIATYPHI, a TAKXKE BJIaJICHHE
XUMHUYECKON CHMBOJIMKON (XUMHYECKUMU (DOpMYIaMu U YpaBHEHUSIMH ).

Henan:

. Dopmuposanue y yaamuxcs 1eJI0CTHON €CTeCTBEHHOHAYYHOW KapTUHBI MUDA.

. Pa3zeumue No3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH ydYamMXCs B TPOIECCE H3y4CHUS
XMMHUYECKON HayKu M €€ BKIaJa B COBPEMEHHBIH HAy4HO -TEXHUYECKHH Mporpecc; (GOpMUPOBAHHE BAKHEUIINX JOTHYECKUX OIEepalui
MBIIIUICHHS (aHAJIU3, CUHTE3, 0000IICHIE, KOHKPETU3AIIMS, CPABHEHUE U Jp.) B MPOIECCE TMO3HAHUSA CHCTEMbl BAKHEHIIIMX MOHSATHIH, 3aKOHOB U
TEOpHUH 0 COCTaBe, CTPOCHHUH, CBOMCTBAX U MPUMEHEHUN XMMUYCCKUX BEIIICCTB.

. Bocnumanue y0e:xx1EHHOCTH B TOM, YTO MPUMEHEHHE MOTYyYECHHBIX 3HAHUM U YMEHUN MO XMMHH SIBIIAETCS OOBEKTUBHOM
HE0OX0IMMOCTBIO /17151 6€30MacHOM paboTHI ¢ BEIIeCTBAMU U MaTepuaiaMu B ObITY U Ha TIPOU3BOJCTBE.

. Ilpoexmuposanue u peanuzayus BHITYCKHUKAMH OCHOBHOM WIKOJBI JIMYHOW 0Opa3oBaTeIbHOW TPACKTOPUU: BBHIOOP Mpodums
oOyueHus B cTapliiei MKoJIe UM MPoPecCHOHATEHOTO 00pa30BaTeNLHOTO YUPEKACHUS.

® Osnadenue Kiouesvimu KOMRnemenuyuamu. y‘le6HO-H03HaBaTCHBHLIMI/I, I/IH(1)OpMaI_II/IOHHLIMI/I, OCHHOCTHO-CMBbICJIOBBIMH,
KOMMYHUKATHBHBIMHU.



JUI1st TOCTHKEHUS 3THX LeJIeH B Kypce XMMHHU Ha CTYIIEHH OCHOBHOTO OOIIEro 00pa30BaHus PEIIAIOTCS CIEAYIOUINE 3a1aH:

v GOPMHPYIOTCS 3HAHUS OCHOB XMMHUYECKON HayKH — OCHOBHBIX (DAKTOB, MOHATHH, XUMHUUYECKHX 3aKOHOB M TEOPHUH, BBIPAKEHHBIX
IMOoCPEACTBOM XMMHYCCKOT'O A3bIKA,

v/ pa3BUBAIOTCS YMEHUS HAOIIOIATh U OOBACHSIIOT XMMHYECKHE SIBJIICHUS, TIPOUCXOIAIINE B IPUPOJIE, TAOOPATOPHBIX YCIOBHAX, B OBITY M Ha
MIPOU3BOJICTBE;

4 HpI/IO6pCTaIOTCﬂ CIICUAJIBHBIC YMCHHUSA W HAaBBIKU 110 6630HaCHOMy 06paHI€HI/IIO C XUMHUUYCCKHMMHU BCHICCTBAMH, MaTCpHUaIlaMn n
IIPOIIECCaMU;

v dopMHpyeTCs TYMaHUCTHYECKOE OTHOIIEHHE K XMMHUM KakK MPOW3BOJUTEIBLHON CHIIE OOMIECTBA, C MOMOIIBI0 KOTOPOM PEIaroTCs
r1106anpHbIe MPOOJIEMbI YEIOBEUECTBA;

v/ OCYIIECTBJISIETCS HHTErPALUs XMMHYECKOM KapTHHBI MUPA B €MHYIO HAYYHYIO KAPTHHY.

Conep:xaHue nporpamMmbl
Xumus 8 kiacce
(70 yacoB, 2 yaca B He/IeJI10)

HavyanbHble OHATHS H 3aKOHBI XUMHH

Tena u BemecTBa. CBOMCTBA BEMIECTB. DTaJIOHHBIE (DPU3MYECKUE CBOMCTBA BEIIECCTB. Marepuaiasl U MarepuanoBencHue. Ponp xumun B
YKU3HHU COBPEMEHHOT0 001ecTBa. OTHOIIIEHUE 00IIECTBA K XUMUU: XeMOPUIHSI U XeMO(oOus.

Mertoap! n3ydyenus xumuu. Habmonenue. Dxcriepument. MoaenupoBanue. Mojienu MaTepraibHbIC U 3HAKOBBIE WM CUMBOJIBHBIE.

I'azp1. XKuakoctu. TBEpabie BemiecTBa. B3auMHbIe Tepexopl MEXAY arperaTHbIMU COCTOSIHUSIMH BEIeCTBa: BO3TOHKa (CyOnmumarusi) u
necyonuMalius, KOHJICHC AU U UCTIapeHNe, KPUCTALTU3allUs U TIJIaBlICHUE.

®dusnyeckue sBieHUs. YucThie BelecTBA U CMeCH. | OMOTEHHBIE M reTeporeHHble cMecH. CMecu ra3zoo0pas3Hbie, KUIKHE U TBEPIBIC.
CriocoObl  pa3feneHus cMeced: TeperoHka, WIW JUCTWUISANUSA, OTCTauBaHHWe, (QUIBTPOBAaHHME, KPHUCTAJUIM3AIUS WM BbIIapUBaHUE.
Xpomarorpadus. [IpumMeHeHune 3Tux cnoco0oB B TaOOPaTOPHON MPAKTUKE, HA IPOU3BOJCTBE U B OBITY.

XUMHUYECKHE 3IEMEHThl. ATOMBI M MoJIeKyabl. [IpocTeie M cliokHBIE BellecTBa. AJUIOTpONUs Ha mIpumepe Kuciopoga. OCHOBHbIE
MOJIOKEHHUS aTOMHO - MOJIEKYJIIpHOTO yueHusl. MoHbl. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUSI.

3HaKu (CHMBOJIBI) XMMHYECKHUX JJIEMEHTOB. MH(popmarmsa, KOTOpyl0 HECYT 3HAKM XHMHUYECKUX DIIEMEHTOB. DTHMOJIOTHS Ha3BaHHMA
HEKOTOPBIX XUMUYECKHX dJIeMeHTOB. [lepuoanueckas Tabnuma xumudeckux snemenToB Jl. M. MenaeneeBa: KOpOTKOTIEPUOIHBIN U



JUTMHHOTIEPUOIHBIN BapuaHThl. [lepuosl u rpymnmel. I 1aBHas u nobouHast HOArpynnsl, uid A- u b-rpynmnsl. OTHOCHTENbHAS aTOMHAs Macca.

Xumnueckue ¢opmynbsl. Manexcer u ko3ddunmenter. OTHOCHTENBHAS MOJIEKY/IsIpHAs Macca. MaccoBas 10l XUMHUYECKOTO JJIEMEHTA B
coequaeHnu. MH(popmaIms, KOTOPYIO HECYT XUMUUYECKHE (POPMYIIBI.

BanentHocts. CtpykrypHble (OpMyINbl. XWUMHYECKHE IJIEMEHTHI C IOCTOSIHHOM M TIEPEMEHHOW BAJICHTHOCTHIO. BBIBOA (QopMyItsl
COCIMHEHUS 10 BaJIeHTHOCTH. OnpeieNieHne BaICHTHOCTH XMMHUYECKOTO 3eMeHTa 1o gopmyne BemecTBa. CocTaBieHHe HA3BaHUHI COSAUHEHUH,
COCTOSIIIMX U3 ABYX XMMHUYECKUX 3JIEMEHTOB, 10 BaJIECHTHOCTU. 3aKOH MOCTOSIHCTBACOCTaBABEIIECTB.

XuMHUYeCcKue peakiuu. PeareHTsl M nMpoaykThl peakuuu. [Ipu3HaKyM XMMHUYECKHX peakUMW. YCJIOBHS MX NPOTEKAHMS W MPEKpPALICHUS.
Peakuuu ropenus. Dxk30TepMUYECKUE U SHAOTEPMUYECKHE PEAKIUU.

3aKOH COXpaHEHHUs Macchl BellecTB. XUMHYeckue ypaBHeHHUs. CocTaBieHHME XMMHUYECKMX ypaBHeHHMU. MHdopmanms, KOTOpyro HEcET
XUMHUYECKOE YPaBHEHHE.

Knaccudukanus XMMHYECKUX peakIfil 0 COCTaBy U YUCILY PEareHTOB U MPOIYKTOB. THIIBI XMMHUYECKUX peakuuil. Peaknuu coenuneHus,
pasznokeHus, 3amelleHus u oomena. Karanuzaropsl u katanus.

JdemoHcTpauuu
*  KoJekiusa MaTepualioB U U3JEIUN U3 HUX.
*  Mopenu, UCTIOIB3yeMbIE Ha YpoKaX (U3UKU, OMOJIOTHH U Teorpaduu.
*  OObEMHBIE U IAPOCTEPAKHEBBIE MOJIEIM HEKOTOPBIX XUMUYECKUX BEIIECTB.
*  Mojenu KpUCTaUNIMYECKUX PEIIETOK.
* CoOupanue npubopa A MOJYYeHUS ra3a u MpoBepKa ero Ha repMEeTUYHOCTb.
* Bosronka cyxoro npja, Hojaa wid HapTaauHa.
* ArperaTHble COCTOSTHUS BO/IBL.
* Pazznenenue qByX HECMEIIMBAIOIINXCS KUIKOCTEH C MOMOIIBIO JETUTEIbHON BOPOHKH.
e JluctuimisaTop u ero padora.
* VYcranoBka ans GpuiIbTpoBaHUs U e€ padoTa.
* VYcraHOBKa AJis BBIMTAPUBaAHUS U €€ padoTa.
* Komnekuus OITOBBIX MPUOOPOB AJist GUIHTPOBAHHS BO3IyXa.
* Pazgenenue kpacsiiero BemiecTsa paomacrepa ¢ mOMOIIbI0 OyMaXHOM XpomaTorpaduu.
*  Mogenu annoTPONHBIX MOIUGUKALIUN YTIIEpOIa U CEPHI.



* IlomyueHnue o30Ha.
* Toprpersi . 5I. Bepuenuyca u /1. Y. Menneneesa.
*  KopoTkoneproaHslii U JIMHHONEPUOAHBIN BapuaHThl [Iepnoanueckoii cucremsl . . Menneneesa
* KoHcTpyupoBaHue LIapOCTEPKHEBBIX MOJIENEH MOJIEKYJI.
* Amnmnapar Kunmna.
* PaznoxeHue OuxpomaTra aMMOHHSL.
* T'openue cepbl U MAarHUEBOM JIEHTHI.
* Tloptpetrst M. B. JlomoHocoBau A. JI. JIaBya3be.
*  OmnbIThl, WUTIOCTPUPYIOLINE 3aKOH COXPaHEHUsI MacChl BEIIECTB.
* Topenue gocdopa, pacTBOpeHHE MPOAYKTa TOPEHHUS B BOJIE€ U HCCIIEI0BaHUE TIOJYYEHHOTO PAaCTBOPA JIAKMYCOM .
* BzanmojelcTBHE CONSTHON KUCIIOTHI ¢ IIMHKOM.
* Tlomyuenue ruapoxcuaa menu(Il) u ero pasznoxxeHue mpu HarpeBaHUU.
JlaGopaTopHbIe ONBITHI
. O3HaKOMJICHHE C KOJIIEKIIMEH Ta00paTOPHON TIOCY/IBI.
. IIpoBepka mpubopa /17151 MOTy4eHUs ra30B HA FEPMETUYHOCTb.
. O3HakoMJIIeHHE ¢ MUHEepalaMH, 00pa3yloIMMU I'PaHUT.
. [IpuroroBiieHne reTeporeHHON CMECH MOPOILIKOB CEPhI U JKEJIe3a U UX pa3JielIeHuE.

1
2
3
4
5. B3auMojielicTBHE pacTBOPOB XJIOPHIOB U HOIUIOB Kallksl C PACTBOPOMHHUTPATA cepedpa.
6. IMonyuenne ruapoxcuna meau(1l) u ero B3anMoeHCTBHE ¢ CEPHOM KMCIIOTOI.

7. BzaumoeiicTBrie pacTBOpa COJibl C KUCITOTOM.

8. IIpoBepka 3aKOHA COXpAHEHMsI MacChl BEIIECTB HA IIPUMEPE B3aUMOIEHCTBHSA MIEI0YH U KUCIIOTHL

9. TIIposepka 3aK0oHa COXpAHEHHUs MAcChl BEIECTB Ha IPUMEPE B3auMOoecTBHs ménouu u conu xenesa (I11).

10. Pasnoxenue nepokcuaa BOAOPOIA ¢ IOMOIILI0 okcuaa Mapranna (1V).

11. 3amemienue xKene3oM MEIU B MEIHOM KYIIOPOCE.

IIpakTnyeckne padoThI

1. 3HAKOMCTBO ¢ J1abopaTopHbIM 000pyAoBaHueM. [IpaBuna TexHuku 6€30NMacCHOCTH MpHU padoTe B kabuHeTe XuMuu. HekoTopsie BUIbI
paboT.



2. Awuanus nousbl
Baskneiiuue npeacraBuTe/ M HeopraHn4yecknx BeuecTs. KoinvecTBeHHbICOTHOIEHUS] B XMMMU
CocraB Bo3ayxa. [lonstue 06 00bEMHOM 0JI€ KOMIIOHEHTA TPUPOIHOM ra30BOM cMecu — Bo3ayxa. Pacuér o0bémMa KOMIIOHEHTA
ra30BOM CMECH I10 ero 00BEeMHOM J0JIe U HA000pOT.
Kucnopoa. O3omn. [lonyuenne kucinopoaa. CoOupanue u pacro3HaBaHue KUCIOpoa. XMMUYECKHUE CBOMCTBA KUCIOPO/Ia: B3aUMOICUCTBUE C
MeTajjlaMu, HEMeTaJlJlaMU U CJIOKHBIMU BenlecTBamu. [Ipumenenue kuciaopoa. KpyroBopor kuciaopoia B mpupo/e.
Oxcupl. O6pazoBaHue Ha3BaHUM OKCUIOB 10 UX popmynaM. CoctaBieHue GopMys OKCHAOB MO WX HazBaHUAM. [IpencTaBuTenn OKCUI0B:
BOJIa U YIJIEKUCIIbIH Ta3, HeraméHas U3BeCTb.
Bonopon B npupose. @uznyeckue 1 XUMUUYECKHE CBOMCTBA BOIOPOA, €r0 NOJyYeHHE U TPUMEHEHHUE.
Kucnotsl, ux coctas u knaccudukanus. Maaukaropsl. Tabnuia pactBopumoctu. CosisiHasi U cepHasi KUCIOThI, UX CBOWCTBA U
MIPUMEHEHHE.
Conu, ux cocraB u Ha3BaHUs. PacTtBopumocTs coseil B Boge.[IpeacraBurenu coneil: xjaopu HaTpus, KapOoHaT HaTpHs, GocdaT Kaablus.
[Tocrostnnas ABoranpo. KonnuectBo BemectBa. Monb. MonsipHas macca. KpatHbie eTMHUIBI H3MEPEHHST KOJTMYECTBA BEIIECTBA —
MUJIJIUMOJIb ¥ KMJIOMOJIb, MAJUTUMOJISIPHAS. M KWJIOMOJIIPHAsI MacChl BEIIECTBA.
Pacuérel ¢ ncnoab30BaHNEM MOHATHN «KOJIMYECTBO BELIECTBA», «MOJISIPHAS Maccay, «IIOCTOSIHHAsE ABOTapo».
3akoH ABoraapo. MomsipHbiil 00bEM Ta3000pa3HbIX BemecTB. OTHOCUTEIbHAS TUIOTHOCTh OJTHOTO Ta3aro IPYyroMy.
KpaTHbie equHUIIBI U3MEPEHUS] — MUJUTUMOJIIPHBIN U KUJIOMOJISIPHBIM 00BeMbI Fa3000pa3HbIX BELIECTB.
Pacuérbl ¢ ucnonb30BaHUEM MOHITUN «KOJMYECTBO BEILIECTBAY», «MOJISIPHAS MAcCay, «MOJISIPHBIM 00bEM Ta30By, «IIOCTOSHHAsA ABOTaIpo».
Pacuérhl ¢ ucnonbp30BaHUEM MOHATHI «KOJIMYECTBO BEUIECTBAY, «MOJISIPHAS MAccay, «MOJIIPHBIA 00BEM ra30B», «UUCIO ABOTaIpoy.
I'unpocdepa. KpyroBopoT Boasl B ipupojie. Puznueckue 1 XUMUYECKHE CBOMCTBA BOJIbI: B3aUMOJICHCTBHE C OKCHJIAMHU.
OcHoBaHus, UX cocraB. PacTBOPUMOCTh OCHOBaHMI B Boje. M3MeHeHHe OKpackM MHAMKATOPOB B ILIeiaouHOM cpexe. IIpeacraBurenu
1Ie104Yel: TUAPOKCU bl HATPUS, KAJIUSI U KaJIbIIHS.
PactBoputens u pactBopéHHOE BeliecTBO. PactBoprl. PactBopenue. ' mapatel. MaccoBasi 10711 pacTBOPEHHOTO BelecTBa. PacyéTsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHATHS «MACCOBast 10J151 PACTBOPEHHOTO BELLIECTBAY.
JdeMoHcTpanuu
* OrmpeneneHue coAepKaHns KMCIOPOia B BO3IyXeE.
* [lomydeHue kucnopoa pas3jIo)KEHUEM IIEPMaHIaHaTa Kajlus U IEpPOKCUAA
BOJOpOJIA.
* CoOupaHue METO/IOM BBITECHEHHUS BO3/1yXa U BOJIBI.



* Pacno3HaBaHUEKHCIOPOA.
* Topenue maraus, xeinesa, yrisi, cepsl U pochopa B KucIopoe.
*  KoJekuus OKCHIOB.
* Tlonmydenue, cobupanue u pacro3HaBaHUE BOJAOPO/IA.
* T'openue Bomoposa.
* BzaumoseiictBue Bogopoa ¢ okcuaom meau(1l).
* KOJ’IJ’ICKIII/ISI MUHEPAJIBbHBIX KUCJIOT.
* [lpaBuno pa3daBieHus cCepoil KUCIOTHI.
*  Kommekuus comnen.
* Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJIE.
® HGKOTOpI)Ie METaJlJIbl, HEMETAJIJIBI U COCIMHCHUS KOJIMYCCTBOM BCIIICCTBA B 1 MonB.
*  Mopenb MOJSIpHOTO 00BEMA ra3000pa3HbIX BELIECTB.
JlaGopaTopHbIe ONBITHI
12.  TlomyTHeHHE M3BECTKOBOM BOBI IIPH MPOIYCKAHMH YIIIEKKCIIOTO Ta3a.
13.  TlomydeHue BogOpOAa B3aMMOAEHCTBAEM IUHKA U COJITHOM KHUCIIOTEL
14,  PacnosHaBaHue KMCIIOT MHIMKATOPAMHU.
15.  M3MeHeHue OKpacKu MHIMKATOPOB B LIEJIOYHOMN CpEE.
16. Osmakomuienue ¢ mpenaparaMy IOMAIIHEN WM MIKOJLHOW alTeYKH — PacTBOPaMH IIEPOKCHAA BOAOPOJA, CIIMPTOBOM HACTOMKH HOJA M
HAIIaTBIPHOTO CIIUPTA.
IIpakTH4eckue padoThl
3. Tonyuenue, cobMpanue U paclo3HABaHKUE KUCIOPOIA.
4. Tlony4enue, COOMpaHUEN PACIIO3HABAHUE BOIOPOIA.
5. TlpuroToBieHHE PACTBOPOB COJIEH C MX 3aJaHHOM MAaCCOBOM JOJIEH.
OcHoBHbIE KJIacChl HEOPraHN4YecKuX coequHeHuii O0o0meHne cBefeHnii 00 okcruaax, ux Kiaccuukaiy, Ha3BaHUSIX U
coiicTBax. CriocoObl MOTy4yeHHUs OKCHIOB.
OcHoBanusl, UX knaccudukalys, Ha3BaHUs U CBOMCTBA. B3auMoaelicTBUe C KHCIOTaMH, KUCIOTHBIMU OKCUAAMH U COJSIMU. PasznoskeHue
HEPacTBOPUMBIX OCHOBaHUH. CrIOCOOBI OTY4YEHUsI OCHOBaHUH.
Kucnotel, ux xmaccuduxammss u HazBaHus. OOmMEe XUMHUYECKHE CBONCTBa KUCIOT. B3auMojeicTBHEe KHCIOT C MeTallJIaMH.



DIEeKTPOXUMHUYECKUH PsiJl HAPSHKEHUM MeTasuioB. B3aumoaeicTBIE KUCIOT ¢ OKCUAAMHU METAJLJIOB.
B3anmMoieiicTBrE KHCIIOT C OCHOBaHUSIMU — pPEaKIMs HeTpanu3aiuu. B3anmonelicTBiue KuciaoT ¢ COJISIMU. [Tonmydenue
OCCKHUCIIOPOIHBIXH KUCIOPOICOICPIKAIIUX KUCIIOT.
Conum, ux xnaccudukaiys u cBolicTBa. B3anmopelicTBre colieli ¢ MeTaiaMu, 0COOSHHOCTH 3TUX peakiuii. BzanmoaericTBre comneil ¢
COJISIMHU.
['eneTndeckue psiibl MeTauia 1 HemeTauia. ['eHeTrnueckas CBA3b MEX Iy KJlacCaMH HEOPTaHUYECKUX BEIIECTB.
JlabopaTopHble ONBITHI
17. BzaumopeiicTBre OKCHIA KANBIKS C BOJOM.
18. TToMyTHEHME N3BECTKOBOM BOIBL.
19. Peaknus Heifrpanusanyu.
20. Tlonyuenue ruapokcuaamenu(Il) u ero B3auMoIeHCTBHE C KUCIOTOM.
21. Paznoxenue ruapokcuna meau(1l) mpu HarpeBaHumm.
22. BaumoieficTBHE KUCIIOT C METAJIJIAMH.
23. B3aumoieiicTBHE KUCIIOT C COJISIMHU.
24. O3HaKOMIIEHHE C KOJUIEKIIMEH COJIEH.
25. Bsanmoneiicteue cynbgara meau(Il) ¢ xenesom.
26. B3aumoieiicTBIE COJIeH C COTSIMM.
27. T'eHeTnyecKas CBA3b Ha IPUMEPE COCAUHEHUN MEIH.
IIpakTHyeckue padboThl
6. Pemienue SKCIepMMEHTAIBHBIX 3a/1a4.

Iepuoguyeckuii 3axon u Ilepuoanyeckasi cucreMa XUMHYECKHX 3J1€MEHTOB
J. . MenaesieeBan CTpOeHNE aTOMA
EcTtecTBeHHBIE cCeMeiicTBa XUMHUYECKHUX 3JIEMEHTOB:IIIEIOYHBIEH IIEIOUHO3EMENbHBIE METAJUIbI, TAIOTeHbI, UHEPTHBIE (01aropo/IHbIE) Ta3bl.
AmdoTepHOCTh. AM(]OTEpHBIE OKCHUIIBI U TUAPOKCUIBI. KOMITTIEKCHBIE COJH.
Otkpeitue J. . MenneneeBbim [lepronanueckoro 3akoHa u cozianue uM lleproanyeckoit CUCTEMbI XUMUYECKUX DJIEMEHTOB.
AToMBI Kak (hopMa CyIIECTBOBAHUS XUMHUYECKUX 3JeMEHTOB. OCHOBHBIC CBEJIEHUS O CTPOCHHUM aTOMOB. Jloka3aTenbcTBa CIOKHOCTU
cTpoenus aromoB. OnbIThl Pezepdopaa. [InanerapHas Moenb CTpOSHUS aTOMA.



CocraB arOMHBIX siep: MPOTOHBI, HEUTpoHBL. OTHOCUTENbHAs aTOMHas Macca. B3aWMOCBs3b MOHATHA «IIPOTOH», «HEHUTPOHY,
«OTHOCHUTEJIbHAsI ATOMHAs Maccay.
Muxkpomup. DnekTpoHsl. CTpoeHHe 3JIEKTPOHHBIX YPOBHEW aTOMOB XuMudeckux 31eMeHToB NeNe 1-20. [TonsTie 0 3aBepieHHOM
AJIEKTPOHHOM YpPOBHE.
N3orombl. dusnmdeckuit cMmpicin cuMBOJWKH [lepumomnmyeckoii cucreMbl. CoBpemeHHas (opmynupoBka [leprogudeckoro 3akoHa.
W3meHeHus CBOMCTB 3JIEMEHTOB B IEPUOAAX U IpyMNax, Kak (QYHKIUS CTPOEHHS 3JIEKTPOHHBIX 000JI0UEK aTOMOB.
XapakTepuCTHUKa AJIEMEHTAa-MeTajla U AJIEMEHTAa-HEMETaIa Mo UX MoJoKeHUIo B [leproanyueckoil cucteMe XumMudeckux snemMentos 1. WM.
Menneneesa.
JdeMoHcTpanuu
*  Paznuunbie GopMbI TAOIHI] TEPHUOUIESCKON CHCTEMBI.
* MopaenupoBanue nocrpoenus lleproanueckon cucremst 1. 1. Menneneesa.
* Mojenu aToMOB XMMHUYECKUX 3JIEMEHTOB.
*  Mogenu aToOMOB 3JIEMEHTOB 1—3-T0 IEpHOI0B
JlaGopaTopHbie ONBITHI.
28. Tlonyuenne aMm(pOTEPHOro TMAPOKCHIA U UCCIIEIOBAHUE ETO CBOMCTB.

Xumuuyeckasi cBaA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu

Honnas xumuyeckas cBs3b. MoHbl, 00pa3oBaHHBIE aTOMaMH METAUIOB M HeMeTaJlI0B. CxeMbl 00pa30BaHKsl HOHHON CBSA3M JUIsl OMHAPHBIX
coequHeHuil. loHHBIEe KpUCTAJUIMYECKHE PEIIETKU U (PU3UUECKUE CBOMCTBA BELIECTB C ITUM TUIIOM peiiérok. [Tonsarue o ¢popmynbHO# enuHule
BEIIECTBA.

KoBaneHTHast XuMuueckasi CBs3b. DJEKTPOHHBIE M CTPYKTypHble (opmynbl. KoBaseHTHas HenossipHass cBsizb. CxeMbl 0Opa3oBaHMs
KOBAJIGHTHOM CBs3U Ul OMHAPHBIX COeITMHEHUH. MOJEKyIspHbIE M aTOMHbIC KPUCTAIJIMUECKUE PEIIETKU, U CBOMCTBA BEILECTB C 3TUM THUIIOM
PELIETOK.

DNEeKTPOOTPULIATENBHOCTb. Psisl anekTpooTpunarensHocTd. KoBaneHTHas mojsipHas xuMudeckas cBs3b. J{umonb. Cxembl oOpa3oBaHUs
KOBAJICHTHOM MOJISIPHOM CBSI3U JUIs OMHApHBIX cOeAMHEHHH. MoeKylspHble U aTOMHbIE KPUCTAIIIMYECKHE PELIETKH, CBOMCTBA BEIIECTB C 3TUM
THUIIOM PEUIETOK.

Merannnueckass XUMHUYECKash CBSI3b M METAJUIMYECKash KpUcTauindeckass pemérka. CBoiicTBa BELIECTB C ATMM THIOM pemerok. Eaunas

npupoaa XUuMHICCKUX CBsI3€I1.



Crenens okucnenus. CpaBHEHHE CTEIIEHU OKUCIICHUS U BaJieHTHOCTH. [IpaBuiia pacuéra cTerneHei OKUCIeHus o GopMynaM XUMUYECKUX
COCOUHCHU.

OKHCIIUTENEHO-BOCCTAHOBUTENNbHBIE peakiuu. OmnpenencHue CTENeHEH OKHUCICHHUS IS 3JEMEHTOB, OOpa3ymolIMX BEIIECTBA Pa3HbBIX
KJIacCOB. PeakIMUUMOHHOTO OOMEHa W OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIE peakinuu. OKHUCINTENh W BOCCTAHOBUTENb, OKHCIICHHE U
BocctaHoBlieHne. CocTaBlieHuEe YPaBHEHUM OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIXPEAKIIUNA METOIOM JIEKTPOHHOTO OanaHca.

JdeMoHcTpauuu

*  Buneo ¢parmenTs! u cnaiasl «MloHHAsS XMUMUYECKas CBSI3b ».
*  KomaeKius BeIeCcTB ¢ HOHHOM XMMHYECKOM CBSA3bIO.
*  Mojenu HOHHBIX KPUCTALTUYECKUX PEIIETOK.
*  BuneodparmenTsl u cnaiiapl «KoBaneHTHassXuMU4ecKast CBSI3b».
*  Koutekmus BemecTB MOJICKYASIPHOTO ¥ aTOMHOTO CTPOCHUSI.
*  Moaenu MOJIEKYISIPHBIX U ATOMHBIX KPUCTALTHYECKUX PEIIETOK.
*  BuneodparMeHTsl U cinaiabl «MeTamndeckasi XMMUYECKasi CBS3bY.
*  Komneknusa «MeTalibl U CIJIaBED».
*  BsauMmoelicTBHE IIMHKA C CEPOM, COSTHOM KucaoToM, Ximopuaom meau (11).
* Topenue maruus.
* BsaumopeiicTBre XJIOPHON U CEPOBOIOPOTHOM BOJIBI.
JlaGopaTopHble ONBITHI
29. U3roToBieHHE MOJENH, HILIFOCTPUPYIOIIECH CBOWCTBA METAIIMYECKON CBA3M



Coneprxanue nporpamMmsbl
Xumusa 9 kiace
(70 gyacoB, 2 yaca B He/leJI10)
IToBTOpEeHue u 00001IeHHE CBeIEHUIT 110 Kypcy 8 kiacca

bunapusie coenqunenus. OKcuabl cojieoOpasyroiiue u Hecosieoopasyromue. ['mapokcuabl: ocHoBaHusl, aMpoTepHbie, KUCIOThI. CpeaHue,
KHCJIbIE, OCHOBHBIE COJIH.

O06o001eHre cBeIeHni 0 XUMHYECKUX peakiusx. Kinaccuduxaius XMuMUYECKUX PEaKIIUi 10 Pa3IMYHBIM OCHOBAHUSIM: COCTaBY U YUCITY
pearupyromux 1 o0pa3yronuxcsi BEIECTB, TEIIOBOMY 3P eKTy, HallpaBJICHUIO, U3MEHEHUIO CTETICHEW OKHUCIICHUSI JIEMEHTOB, 00pa3yIOIIuX
pearupyroime BemecTna, gpase, UCIoJIb30BaHUIO KaTallnu3aTopa.

[TonsaTHE O CKOPOCTH XUMHUUECKOU peakinu. DaKTOPHI, BAUSIOMINE HA CKOPOCTh XUMUYECKUX PEAKIINI: IPUPOIa PEarupyIONIuX BEIIECTB,
WX KOHIIEHTpAIHUS, TEMIIEPATypa, IIIOMIaab COMPUKOCHOBEHHUS, HATMYKe KaTainu3aTtopa. Karamms.

JdeMoHcTpauuu
*  O3HAKOMJICHHE C KOJIJIEKIIMSIMHU METAJIJIOB M HEMETAJIJIOB.
*  (O3HaKOMIJICHHE C KOJUICKIIMSIMHU OKCHAOB, KHCJIOT 1 COJICH.
* 3aBHUCHMOCTb CKOPOCTH XUMUYECKOW PEaKIMH OT MPUPO/Ibl pEarupyroluX BEIIECTB.
* 3aBHUCHMOCTb CKOPOCTU XUMUYECKOM PEaKkIuy OT KOHIEHTPALlMU pearupyroliruxX BelIecTB.
* 3aBHUCHMOCTbh CKOPOCTU XUMHUUYECKOHN peakluu OT IUIOIaIn
CONPUKOCHOBEHHUS PEArUPYIOIINX BEIIECTB (KKUIISIIIUN CIO»).
* 3aBHUCHMOCTb CKOPOCTH XUMUYECKON PeakIi OT TEMIEPaTyphl pearupyromux BeIEeCTB.
JlaGopaTopHble ONBITHI
BiaumoneiicTBue amMmmuaka U XJ0poBOJIOpOa.
Peaknus nelitpanuzanum.
Habmonenue temnoBoro a¢dexra peakiinui HenTpaau3anuu.
BzaumopeiicTBre cepHoit kucinotsl ¢ okcugaom meau (I1).
Pasnoxxenue nepokcuaa BOAOPOIa ¢ TOMOIIBIO KaTalasbl KapTodens

o0k owhE

3aBHCHMOCTb CKOPOCTH XUMUYECKOH peakIy OT IPUPO]Ibl PEarupyIOIMX BELIECTB HA MPUMEPE B3aUMOIeHCTBUS PacTBOPOB THOCYIb(aTa
HaTpus U Xjopuaa 6apusi, THOCyab(aTa HATPUS U COJTHON KUCIIOTBI.

7. 3aBHUCHMOCTh CKOPOCTH XUMHUYECKOU pCaKknuu OT NPUPOJAbl MCTAJIJIOB IIPH UX B3aHMOJCHCTBUHU C COJISTHOM KHCIOTOM.



8. 3aBUCUMOCTBH CKOPOCTH XMMHYECKON PEAKIMHU OT IIPUPOJILI KUCIIOT IIPH B3aMMOIEHCTBHHU UX C JKEIE30M.

9. 3aBHCUMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT TEMIIEPATYPHI.

10.  3aBMCMMOCTB CKOPOCTH XHMHUYECKOM PEAKIIUK OT KOHIIEHTPALMH.

11.  3aBUCHMOCTH CKOPOCTH XMMHYECKOM PEAKIMHU OT IUIOIIA[{ CONPUKOCHOBEHUS PEATHPYIOIINX BEIIECTB.
12, 3aBHCHMMOCTBH CKOPOCTH XHMHYECKON PEAKIIMH OT KATAIM3aTOPA.

XuMHYECKHE P€aKkIuM1 B pacTBopax 3JIEKTPOJIUTOB

[TonsaTre 00 MEKTPOTUTHIECKON TUCCOIUAIIUU. DIIEKTPOIUTHI M HEIJIEKTPOIUTHI. MEeXaHU3M JUCCOIUAIIAN IIEKTPOJIUTOB C PA3IMUYHBIM
XapakTepoM CBsi3U. CTENEHB IEKTPOTUTHIECKOM nucconnanun. CHUIbHBIC U CI1a0bIe AIEKTPOIUTHL.
OCHOBHBIE TTOJIOKEHUSI TEOPUH IICKTPOJIUTHUYECKON aucconnanun. Kinaccudukaims noHOB 1 uX cBoWcTBa. KHCIOTHI, OCHOBaHUS U COJU
KaK AJIEKTPOJUTHI. VX Kiaccudukaius u TuccoIuarus.
OO6mre XMMHUYECKHEe CBOMCTBA KHCIIOT: N3MEHEHUE OKPACKH WHIMKATOPOB, B3aUMO/ICHCTBUE C METAJUTAMH, OKCHIaMH M THIPOKCUIAMHU
METAJIJIOB M COJISIMUA. MOJIEKY/ISIpHBIE M HOHHBIC (TIOJTHBIC M COKPAIEHHBIC) YPAaBHEHUS PEAKIIHA.
XUMUYECKUH CMBICIT COKPAIIEHHBIX YPABHEHUN. Y CJIOBUS TPOTEKAHUS PEaKIM MEX Y SJIEKTPOJIMTAMU 0 KOHIA. Psiji akTHBHOCTH METaJIOB.
OO0mMe XMMHAYECKHE CBOMCTBA IIEJI0YEH: B3aNMOJAECHCTBHE C KUCIOTAMHU, OKCHAAMH HEMETAJIOB, coiaMu. OOIpe XuMHYSCKIE CBOMCTBA
HEpPAaCTBOPUMBIX OCHOBAHMI: B3aUMO/JICUCTBUE C KUCIOTAMHU, PA3JIOKEHHUE IIPU HATPEBAHUU.
OO0mue XMMUYECKHe CBOMCTBA CPEIHUX COJICH: B3aMMOJICHCTBHE C KUCJIOTaMH, INEJIOYaMH, COJIIMH W MeTallaMu. BzammojeilcTBue
KHCJIBIX COJICH CO MICI0YaMHU.
I'uaponus, kak 0OMEHHOE B3aUMOJICHCTBHUE COJIEH ¢ BOJOW. [ MAPOIM3 COJIM CUITLHOTO OCHOBAHUS M CJIa00¥ KUCIOTHL. ['maponm3 conu
c1aboro OCHOBaHUA U CHIIbHOM KucoThl. [kama pH.
CBolicTBa KUCJIOT, OCHOBAHM, OKCHUJIOB U COJIEH B CBETE TEOPHUH AIEKTPOIUTUUYECKON TUCCOLMAIIUUA U OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peaKkiuu.
JdemoHcTpanum.
* lcneiTaHue BEIIECTB U UX PACTBOPOB Ha JEKTPOIPOBOJHOCTD.
*  3aBHCHUMOCTb 3JEKTPOIPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIEHTPALUH.
* JIBM>KeHHE OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IOJIE.

° Onpe;[eneHHe XapakTepa Cpeabl B paCTBOPAX COJIeH.



JlabopaTopHbIe ONBITHI.

13. Jlucconnamus cnaObIX 2IEKTPOIUTOB HA IPUMEPE YKCYCHOM KHCIIOTHI.

14. Vismenenue oKpacKy UHIAMKATOPOB B KUCIOTHOM CPEJIE.

15.  Peakuus HeHTpaju3alKu pacTBOPA MIENOYH PA3IMYHBIMU KHCIOTAMHU.

16.  ITomyuenue rugpoxcuna meau (1I).u ero B3auMOAEHCTBUE C Pa3IMYHBIMH KMCIOTAMH.

17. BzaumoeiicTBrE CUIBHBIX KUCIOT ¢ okcuaoM meau (I1).
18-20. B3zaumoielicTBHAE KUCIOT C METAJUTAMH.

21. KauecTBeHHas peakiys Ha KApOOHAT-HMOH.

22. Tlony4eHune CTyHs KPEMHHEBOM KHCIIOTBI.

23. KauecTBeHHas peakiys Ha XJIOPHJL - WK CYJIb(PaT-HOHBI
24. VI3menenne OKpacKy MHIMKATOPOB B LIENOYHOM Cpee.

25. B3zauMoaeicTBHUE IEN0Yel ¢ yrIeKUCITBIM Ta30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHSI.

27. Iomyuenue ruapoxcuaa meau (11) m ero pasnoxenne.

28. BzaumopeiicTBue KapOOHATOB ¢ KUCIOTAMH.

29. IMonyuenue ruapoxcuna xenesa(1ll).

30. BzaumoneiicTBue xenesa ¢ pactBopoM cyabdara meau (11)
IIpakTHyeckue padboThl

1. CsoiicTBa KUCIIOT, OCHOBAHMI, OKCHIIOB U COJIEH B CBETE TEOPHMH DIEKTPOIUTHUECKOMN AUCCONUAIUM U OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIIMI

HemeTanabl 1 UX cOeTUHEHUS
CTpOGHI/IC aTOMOB HEMCTAJIJIOB M HX IIOJIOKCHHEC B HepHOHquCKOﬁ cucteme. Psan QJICKTPOOTPUIATCIIbHOCTH. KpI/ICTaJ'IJ'II/I‘IeCKI/Ie peI_HéTKI/I
HEMCTAJUIOB — IIPOCTBIX BCIICCTB. AJIJ'IOTpOHI/IH u eé IMPUYIUHBIL. du3znyecKkue CBOMCTBAa HEMETAILIIOB. O6I_I_II/IC XHMHUYECKHE CBOMCTBA HEMETAIIOB:
OKHCIIUTCIBHBIC U BOCCTAHOBUTCIIBHBIC.
FanoreHH, CTPOCHUC UX ATOMOB U MOJICKYII. dusznyeckne U XUMHYECKHE CBOMCTBA raJOTrCHOB. BaKOHOMepHOCTI/I W3MEHEHHS CBOMCTB
TaJJOI'CHOB B 3aBHUCUMOCTH OT HUX IIOJTOXKCHHA B HepHOﬂquCKOﬁ cucremMe. HaxoxxJaeHue rajoreHoB B npupoac U UX IOJTYUCHHUC. 3HaueHHE U
MMPUMCHCHUC I'aJIOTCHOB.



I'amoreHoBOIOPOABI M1 COOTBETCTBYIOIIME KM KHUCJIOTHI: IIaBUKOBAs, COJIsHas, OpOMOBOJOpOJAHAs, MOJOBOJOpOJHAs. [ 'anoreHupsl.
KauectBennsie peakiinu Ha rajioreHuA-uoHbl. [I[puMeHeHne coeIMHEeHnH rajJOTeHOB U X OMOJIOTUYECKast POJib.

O6mas xapakrepuctuka eMeHToB VIA-rpymmel. Cepa B npupojie u €€ noxydeHue. AJUIOTpOIHbIE MOAU(PUKAIIMKN CEPhl U UX CBOMCTBA.
XHUMHUYECKUE CBOKMCTBA CEPBI U €€ MPUMEHEHHUE.

CepoBoIOpOA: CTPOCHHE MOJIEKYJbl, (PU3MUECKHME M XUMHUYECKHE CBOWCTBA, IMOJydeHHE M 3HaueHue. CepoBOJOpOAHAs KHCIOTA.
Cynbhunel 1 ux 3HaueHue. JIroMuHOPOPHL.

Oxkcun cepsl (IV), ceprucras kuciota, cynbhuThl. KauecTBeHHas peakius Ha CyJIb(PUT-HOH.

Oxkcun cepsl (VI), cepnas kucnota, cynbdatsl. Kpucramnorunparsl. KauecTBenHas peaxius Ha Cyib(}ar-uoH.

CepHast KucinoTa - CHJIBHBIN 37eKTpoJuT. CBOWCTBAa pa30aBIICHHOW CEPHOW KHUCJIOTHI, KaK TUIMYHOW KHUCJIOTHI: B3aWMOJICHCTBUE C
MeTaJIlaMH, OCHOBHBIMH W aM(OTEPHBIMH OKCHIAMH, OCHOBAaHHSIMH W aM(OTEPHBIMH THIPOKCHUIAMH, COJIsAMH. KauecTBeHHas peakius Ha
cynbdaT-uoH.

OO6mrast xapaktepuctuka ayeMeHTOB VA-Tpynmbl. A30T, CTPOCHHME aToMa W MOJEKynbl. DU3MYEeCKHe W XHMHUYECKHE CBOWCTBA WU
MIpUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro Ouosiornyeckas posb.

AMMHaK, CTpOEHHWE MOJIEKYJIbl W (U3WYecKue CBOMCTBA. AMMHA4YHas BOJA, HAMIATHIPHBIA CHOUPT, THApAT aMMuaka. J(OHOpHO -
aKUENTOPHBIM MexaHu3M oOpa3oBaHMs KaTHOHa amMMoOHMs. BoccraHoBuTenbHbIE cBOiicTBa ammuaka. CojlM aMMOHHUS U UX IMPUMEHEHHE.
KauecTtBeHHas peakiius Ha KATHOH aMMOHHUSI.

Oxcugpl a30Ta: HEcoJaeo0pa3yrolue U KHUCIOTHbIE. A30THUCTas KUCIOTa W HUTPUTHL. A30THas KUCJIOTa, €€ MOJydyeHHEe U CBOMCTBA.
Hurtpartsi.

®docdop, crpoenne aroma u amwtorponus. Dochunasl. Pochun. Oxcun docdopa(V) u oprodochopnas kuciaora. Docdarel. DochopHbie
ynoopenusi. UHCeKTUIUABL.

OO0mas xapakTepucTuka syeMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, MPOCTHIX BEIIECTB U COSAMHEHUN B 3aBUCUMOCTU OT
noJsiokeHus sneMeHToB B [lepuoauueckoii cucreme. Yriaepoa. AIOTPONHbIE MOAU(PHUKAIIMK: anMa3, rpaduT. AMopdHBIN yriaepoa U ero copra:
caka, aKTUBUPOBAHHBIN YroJb. AjncopOuus. XUMUYECKUE CBOMCTBA yriepoaa. KokcoxuMuyeckoe mporu3BOCTBO U €ro nmpoaykius. KapOumpl.

Oxcup yraepona(Il): crpoenue Mozexynbl, moidydeHue u ero cBoictBa. Oxcun yraepona(lV): crpoenne Monekymnbl, MOJIy4eHHE U €ro
cBoiicTBa. YrompHas kucnota. Coiu yroiabHON KUCIOTHI: KapOOHATHI U THIPOKapOOHaThl. TexHudeckas U NuIeBas co/a.

Heoprannueckue u opraHndeckre BelecTBa. YTIJIEBOJOPOIbl. XMMHUECKOE CTPOCHHUE OPraHUYECKHUX BEIIECTB, KaK MOPSA0K COCTUHEHHUS
aTOMOB B MOJIEKYJIE TIO BAJICHTHOCTH.

MertaHn, 3TaH, Kak MpeJelbHbIE YIIeBOJOPOAbl. DTUJICH M alleTHIICH, KaK HerpeneibHble (HEHACHIIIEHHbIE) yriieBoaopoabl. ['opeHue
yriaeBoaopoaoB. KauecTBeHHbIE peakIiuu Ha HEMPEIeIbHBIE COCTUHEHHUSL.



OTWIOBBIN CIIUPT, €ro MoJydeHue, MpuMeHeHue u gusnonorndeckoe aeiicrsue. TpéxaroMublii ciupt rimuepud. KauecTBeHHas peakuus
Ha MHOTOATOMHBIE CIUPTHI. YKCYCHAsl - IPEACTaBUTENb Klacca KApOOHOBBIX KUCIIOT.
Kpemuuii, crpoenue ero atoma u cBoiictsa. Kpemuuii B npupoae. Cunnuuiel u cuinad. Oxeua kpemuusi(1VY). KpemnueBas kucnora u eé
COJIN.
[IpousBocTBO crekiia u ieMeHTa. [IpoayKius CUIMKaTHOM MPOMBIIIJIEHHOCTH: ONTUYECKOE BOJIOKHO, Kepamuka, gpapdop, dasHc.
OnTHyeckoe BOJIOKHO.
Hemerannel B npupone. ®@pakiuoHHas MEperoHKa >KUAKOTO BO3JyXa Kak cIoco0 MOJydyeHHs KHUCIopoja, a3oTa, aproHa. llomydenue
dbocdopa, kpemHUS, XJT0pa, o1a. DIEKTPOJIU3 PpaCTBOPOB.
[TonyueHue cepHOIl KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOTUYECKAsI CXEMa, METO] KUIISIIETO CJI0sl, PUHLUIIBI TeIII000MEeHa, MPOTUBOTOKA U
nupkKyisiuu. OneyM. [Ipon3BoicTBO aMMHaka: ChIpbE, XUMH3M, TEXHOJIOTHYECKAs CXEMa.
JdeMoHcTpanuu
e Koieknus HeMeTaIoB.
e Moenu KpUCTANINYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e O30HATOP M NPUHIUIIBI €0 PAOOTHI.
e ['opeHue HeMeTaIoB - MPOCTHIX BELIECTB: cepbl, Pochopa, IPEBECHOTO YIIIs.
e OOpa31bl raJIOr€HOB - IPOCTHIX BEILECTB.
e BsaumopelicTBHE TaJIOTEHOB ¢ METAJIJIAMH.
e BriTecHenue xjopa 6poMOM WM 1012 U3 paCTBOPOB UX COJIeH
e Kosekuus npupoaHbIX COCIUHEHUN XI0pa.
e BsaumopelicTBre cepbl C METAJIIAMHU.
e ['opeHnue cepsl B KUCIOpOLIE
o Koumnexuus cynbQpUIHBIX PYA.
e KayecTBeHHast peakiys Ha Cyab(hUaA-UOH
e OO0eciBeurnBaHUE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTBIM I'a30M.
e B3saumozelcTBUE KOHIEHTPUPOBAHHON CEPHOU KUCIIOTBI C MEMBIO.
e OOyriMBaHHE OPraHUYECKUX BEIIECTB KOHIEHTPUPOBAHHOM CEPHOI KMCIOTOM.
e Jlnarpamma «CocTaB BO31yXa».
e Bugaeodparments! u cnaiisl «I[ITuubu 6azaps».



[Tomy4yenue, cobupanue u pacro3HaBaHUE aMMHUAKa.

Paznoxxenue 6uxpomara aMMOHHUSL.

B3anmonencTBre KOHIEHTPUPOBAHHON a30THOM KUCJIOTBI C MEBIO.

l'openue uyepHoro nopoxa

Pa3noxeHne HUTpaTa Kajius U TOPEHUE IPEBECHOIO YrOJbKa B HEM

OO0pa3iel TPUPOIHBIX coeAMHEHUH Gocdopa.

I'openue docdopa Ha BO3yXE U B KUCIOPOJIE.

[Tonydyenue 6enoro gocdopa u ucnbITaHNE €TI0 CBONUCTB

Komnexnust «O6pa31sl mpUpOHBIX COSTMHEHHUH YTIIEPOaay»

[Toptper H. JI. 3enunckoro. [Tornomenne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEILIECTB UJIM ra30B.
YeTpoicTBO MPOTHBOTa3sa.

Monenu MoJieKysl MeTaHa, 3TaHa, ITUJIEHA U alleTUJICHA.

B3anmoelicTBrue sTraeHa ¢ OpOMHOM BOJOW U PACTBOPOM IEpMaHTaHATa KaJlusl.
OO0mue XuMHUYECKUE CBOMCTBA KUCIIOT HA IIPUMEPE YKCYCHOM KUCIIOTHI.
KauecTtBeHHas peakius HA MHOTOATOMHBIE CITUPTHI.

Komnexuust «O6pa3ibl MPUPOTHBIX COSTUHEHUN KPEMHUS.

Komnexkuus crekna, kepaMHUKH, LIEMEHTA U U3AEJIUN U3 HUX.

Kosnexuust npoayKuuy CUIMKATHOW MPOMBIIIIIEHHOCTH.

BuneodparmenTst u cnaiiasl « [pou3BoaCTBO cTEKIa U IEMEHTAY.

Komnexkuus «IIpupoHbie coeAMHEHUS HEMETAIITIOBY.

BuneodparmenTsl u cnaiinbl «@pakiinoHHas MeperoHka )XHIKOTO BO3IyXa»
BuneodparmenTtst u cnaiinsl «llonmydenue Boiopoia, KUCIOPOa U TaJOTEHOB IEKTPOJIUTUIECKUM CIIOCOO0OM).
Mopenu annapatoB AJis IPOU3BOJACTBA CEPHOU KUCITIOTHI.

Mogenb KUISIIETo CIO4.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneogparmentst u cnaiinel «I[Ipon3BoacTBO CEpHOI KHCIOTHD».
BuneodparmenTs u cnaiinsl «I [pou3BoACTBO aMMHUaKay.

Komnexkuust «CpIpb€ 1715 OJIy4E€HUSI CEPHON KUCTOTBI».



JlabopaTopHbIe ONBITHI

31. Pacno3naBaHue rajoreHu1-uoHOB.

32. Ka4yecTBEHHBIE PEAKIMY Ha CYIb(AT-HOHBL

33. KayecTBeHHas PEaKIUs HA KATHOH AMMOHHSL.

34. XuMuueckue CBONCTBA a30THOM KMCIIOTHI, KaK dJIEKTPOJIUTA.
35. KavectBennsle peakiuu Ha Gocdar-uoH.

36. TTonydeHne 1 CBOMCTBAYTOJBHOM KHCIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. Ilpomyckanue yriaeKucIoro ra3a 4epe3 pacTBOp CHIIMKATa HATPHSL.
IIpakTH4eckne padoThI

2. V3yuenue CBOMCTB COJITHON KUCIIOTEL

3. U3ydeHune CBOMCTB CEPHOM KUCIIOTHI.

4. Tlonyyenre aMMHaKa U U3y4eHHUE Er0 CBOMCTB.

5. TTonyyeHue yriaekUucaoro ra3a i Mu3ydeHue ero CBOMCTB.

MeTajuibl M HX COCINHCHUHA

Ilonosxenne MeTamioB B HCpHOI[H‘lCCKOﬁ CHCTEME XHUMHUYCCKUX 3JIEMCHTOB I[ . MeHz[eneeBa, CTPOCHUE HX aTOMOB M KPUCTAJLIOB.
Merannuueckass CBS3b U MeTaJUIMYecKas KpUCTAJININYCCKAA peméTKa. duznyeckue CBOKWCTBA METAJJIOB: QJICKTPO- MU TCILIOIIPOBOJIHOCTD,
OTpaxarouias CHOCO6HOCTB, m1acTUHYHOCTh. CII1aBBI IlépHI:Ie K IBCTHBIC.

Mertannsel KaKk BOCCTAHOBUTEIU. QHGKTpOXI/IMI/I‘IeCKI/Iﬁ paa HaHpH)KeHHﬁ. B3aHMOI[eI>'ICTBHe MCTAaJIOB C HEMCTAalllaMHU, OKCHJaMH, KHMCJIIOTaMU,
COJIsIMU. AJ'IIOMI/IHOTepMI/IH.

CTpOGHI/IC ATOMOB U MPOCTHIX BCHICCTB HICJIOYHBIX MCETAJIIOB. 3aBUCHMOCTD (1)I/I3I/I‘IGCKI/IX U XUMHYECKUX CBOMCTB IIEJIOYHBIX METAIIOB OT
3apsAA0B A0€p UX aTOMOB. OKCI/I,[[I)I U TUAPOKCUIBI MICJIOYHBIX MCTAJIJIOB, UX ITOJIYYCHUC, CBOﬁCTBa, IIPUMCHCHHUC. Baxwueiimune coay mea0YHbIX
MCTAJIJIOB, X 3HAYCHUC B ’KMBOU U HEXKHUBOU IMPUPOAC U B )KU3HHU YCJIIOBCKA.

CTpOGHI/IC ATOMOB M IPOCTHIX BCIICCTB MICJIOYHO3EMCIIBHBIX MCTAJJIOB. 3aBUCHMOCTD (I)I/I3I/I‘leCKI/IX U XMMHYECKHX CBOMCTB IIEIOYHO3EMEIbHBIX
MCTAJUIOB OT 3apdad0B dACP HX aTOMOB. OKCI/I,Z[LI U TUAPOKCHUABI MICIIOYHO3CMCIIbHBIX MCTAJUIOB, HMX IIOJYYCHHC, CBOMCTBA U IMPUMCHCHUC.



Baxueiinme cou meENoYHO - 3¢MeNbHBIX METAJUIOB, UX 3HAYCHHUE B TIPUPOJC U )KU3HU YenoBeka. KapOoHaThl M rHIpOKapOOHATHI KaIbLIKS.

XéctkocTh BOIBI: BpeMeHHas U mnocrosiHHas. CrocoObl ycTpaHeHusi BpeMeHHOM kEcTkocTu. CrnocoObl yCTpaHEHHUS! NOCTOSHHOW KECTKOCTH.

I/IOHI/ITI)I.COCIII/IHCHI/ISI AJIIOMHMHHA B IIPpHUPOAC. XuMmudeckue cBoiicTBa amoMuHHsA. OcOOCHHOCTH OKCHaa U T'MApPOKCHIa aJTIOMHWHHA KakK

aM(OTEpHBIX coeMHeHNI. BakHelmme conu aroMuHus (XJI0pua, cynbdar).

OcobenHocTr cTpoeHHs aToma xenesa. JKenezo B mpupoje. Baxkneiimme pynsr xene3za. Okenapl 1 ruapokcuanl xenesa(ll) u sxenesa(Ill). Comn

xenesa(Il) u xxeneza(Ill). OOHapyxeHHEe HOHOB KATHOHOB JK€J€3a B pacTBOpE. 3HaUCHUE COEIMHEHUI JKeme3a.

KOppO3I/I$I XUMHUYCCKAA U SJICKTPOXUMUYICCKAs. 3aHII/ITa MCTAJUIOB OT KOPPO3HHU. Merannsl B pupoac: B CBO60)IHOM BHUJC U B BUJIC COGI[HH@HHﬁ.

[Tonarue o metaimypruu. YépHas u nBeTHas Mmetauryprus. [Iupomeramtyprus, riApoOMeTauIyprus, AEeKTPOMETAILTYprus. JJoMeHHBbIN Ipo1iecc.

[TepepaboTka uyryHa B cTajib. DJIEKTPOJIU3 PACILIaBOB.

JdeMoHcTpauuu

B3anmonericTBue HaTpus, TUTHS U KaJIbIHS C BOJIOH.

['openue HaTpus, MarHus u kejie3a B KUCIOPOJIE.

Bcenbika TepMUTHOM CMECH.

B3anmopeiicTBre cMecH MOPOIIKOB CEPHI U JKeJie3a, IMHKA U CEPBI.

BzanmoneiicTBue alfOMUHUS C KMCIIOTaMM, IIJI0YaMH M BOJOM.

B3anmopeiicTBre xene3a u M ¢ XJIOPOM.

B3auMoselicTBre Meiu ¢ KOHIIEHTPUPOBAHHOM CEPHOM KMCIIOTOM U a30THOM KUCIOTOH (pa30aBIeHHON M KOHIICHTPUPOBAHHOM).
Okpacka 1jaIaMeHu COSTMHEHUSIMHU 1ETOYHBIX METAJIIOB.

Okpacka rmjIaMeHu COCTMHEHUSAMH IET0YHO3EMETbHBIX METAJLIIOB .

T"amenue u3sBecTu BOJON.

[Tonyyenue x€cTKOM BO/bI B3aMMOIEUCTBUEM YIIJIEKUCIIOTO Ta3a € U3BECTKOBOM BOJOH.
YcTpaHneHue BpeMEHHOM )KECTKOCTH KUIITYCHUEM U T0OABKOM COJIBI.

YcTpaHeHue OCTOSHHOM )KECTKOCTH T0OABKOM COJIBI.

WoHuTh! 1 npuHIUT UX IeHCTBUS (BUI€O(GparMeHT).

Kosnnexuust npupoIHbIX COETUHEHUI alIFOMUHUSL.

BuneodparmenTs u cnaitabl «OKCH aTIOMUHUS U €70 MOJU(PHKAITUN.

[Toyuenue ampoTepHOTO THAPOKCUIA ATFOMUHHUS U UCCIICIOBAHUE €T0 CBOMCTB.
Komnekmus «XuMudeckrue HCTOYHUKU TOKA.



* Pe3ynbTaThl JUIMTENBHOTO SKCIEPUMEHTA 110 U3YYEHUIO KOPPO3UU CTAIBHBIX U3ACINN B 3aBUCUMOCTH OT YCJIIOBUH IPOLECCOB.
* Boccranonenue meau u3 okcuaamenu(Il) Bogopogom.

* Buneodparments! u cnaiiabl «IIpon3BoACTBO UyryHau CTaIm».

* Buneodparmentsl u cnaiinel «M3nenus u3 4yryHa u CTaimy.

* Buneodparments! u cnaiinsr «IIpon3BoACTBO aTIOMUHHSY.
JlabopaTopHble ONBITHI
39. BsaumopeiicTBue xenesa ¢ pactsopom cyibdara memu(Il).
40.Tony4enne n3BECTKOBOM BOBI M OIIBITHI C HEM.
41.Tlonyuenne ruapokcunos sxeesa(ll) u (11).
42.Ka4eCTBEHHBIE PEAKIMU HAa KATHOHBI JKeJIE3a
IIpakTH4eckne padoThI
6. TlosmyueHue KECTKON BOBI M CIIOCOOBI €€ YCTPaHEHUS.

[. Pelienne 3KCIIEPUMEHTAIBHBIX 337124 110 TeMe «MeTabi».
XuMHUs U OKpYyKawIuas cpeaa

Crtpoenue 3emiud: sIpo, MaHTHsI, 3eMHAs KOpa, UX XUMHUYEeCKU# cocTaB. JIutochepa u e€ xumuueckuii coctaB. Munepaibl. Pysbl.
Ocanounslie noposl. [lone3nsie uckonaempie. XUMHUYECKU cocTaB rupocepbl. XUMHUUYECKUN cOCcTaB aTMOC(hephl.
HcTouHrKHM XMMHUYECKOTO 3arpsi3HEHHs OKpyXatouieil cpepl. [ modanbHble 3KoJI0ornYeckue mpooaeMbl YeJI0BeUecTBa: NapHUKOBBIN 2P dexT,
KHCIIOTHBIE JIOK]IU, 030HOBBIE JIBIPEL. MeXTyHapOJHOE COTPYIHUYECTBO B 00JIACTH OXpaHbl OKPYXKAIOIIEH cpeabl OT XUMUYECKOTO 3arps3HeHUsI.
«3enénas XuUMHsI».
JleMmoHCTpamumn

*  BuaeodparmenTs u cnaiiapl «CTpoeHre 3eMin U €€ XUMUYECKUN COCTaBy.

* Komiekuus MUHEpaIOB U TOPHBIX TOPO/I.

*  Komnekuus «Pyasl MeTamioBy.

*  BuneodparmenTsl u cnaiinbl «I 100anbHbIE SKOJIOTHYECKUE TPOOIEMbI YEIOBEUECTBAY.
JlabopaTopHbIe ONbITHI
43. U3yuenue rpaHuTa



O000menne 3HAHNI 10 XMMHMH 32 KyPC OCHOBHOI IIKOJIbI.
IHoaroroBka k OCHOBHOMY IoCy1apCTBEHHOMY 3K3aMeEHY
CrpoeHue aToMa B COOTBETCTBUU C MOJIOXKEHUEM XUMHUUYECKOT0 3ieMeHTa B [lepuonnueckoii cucteme. CTpoeHHE BELIECTBA: XUMUYECKAsl CBSI3b

UKPUCTAIIMYECKHUE PEIIETKH. 3aBUCUMOCTb CBOMCTB 00pa30BaHHBIX 3JIEMEHTaAMH IIPOCTHIX BELECTB (METAUIOB, HEMETAJIIOB, OJIArOPOIHBIX
ra3oB) OT I10JIOKE€HUS 1eMeHTOB B Ilepuonnyeckoii cucreme. TUNOIOTHS HEOPraHUYECKUX BELECTB, I€JI€HUE UX Ha KJIacChl U TPYIIIBL.
[IpencraBurenu.
[Ipu3Haky U yclioBUS IPOTEKAHUS XUMUYECKUX PeakMi. TUNOIOrus XUMUYECKUX peaklnii M0 pa3IMuHbIM OCHOBaHUAM. Peakiiuu HOHHOTO
oOMeHa. OKUCIUTETHHO-BOCCTAHOBUTEIbHbBIE PEAKIINH.
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKHNE CBOMCTBA COJICO0Pa3yIOIIUX OKCUIOB, THAPOKCHIOB (OCHOBAHHM, KUCIIOT U

aM(}OTEepHBIX THAPOKCHUIOB), COJIEH.



YueOHO-TEMaTHYECKHUI IIJIaH

Ne HammeHnoBanwue pasnenos (Tem) KommuectBo vacos B ToM umcie Ha mpoBeneHne
10 MIpOTpamMme [IpakTrueckux padbot KonTposibHbIX
pabot
8 Kknacc
1 HavanbHbie MOHATHS U 3aKOHBI XUMUHU 21 2 2
2 | BaxHeimme npeIcTaBUTEIN HEOPTaHNIECKUX BEIIECTB. 18 3 1
KonndecTBeHHbIC OTHOIICHHS B XUMHH
3 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COECTMHEHUI 10 1 1
4 | Ilepnonnueckuii 3akoH u Ilepuonuyeckas cucrema 8 1
xuMuueckux aemMeHToB J[. 1. MenzeneeBa u crpoeHue
aToma
5 Xumuyeckas CBSI3b. OxuciauTensHo- 11 0 2
BOCCTaHOBUTEJIbHBIE PEAKIINU
Pezepr 2
Uroro 70 6 7
9 knacc
1 [ToBTOpenue u 06001IeHNE CBECHUI TTO KypCy 8 5 1
KJjacca. XUMHUYECKUE PEaKIHH
2 XHWMHYECKUE PEAKIIUU B PaCTBOPaxX 10 1 1
3 Hemeraiuisl 1 X cOeTMHEHUSI 25 4 1
4 Merajuisl 1 UX COEIUHEHUSI 17 2 1
5 XuMUs ¥ OKpyXKaromias cpesia 2
6 O060011eHNe 3HAaHUH 0 XMMHUU 32 KypCe OCHOBHOM 7 1
mrkoutbl. [loaroroBka k OCHOBHOMY TOCYIapCTBEHHOMY
sk3ameny (OI'9)
Peseps 2
Uroro 68 7 5




HJIaHI/IpyeMBIe pPe3yJbTaTbl 0CBOCHUA y‘l66HOFO nmpeamMera

ITo 3aBepieHUIO Kypca XHMHH Ha 3TaHE OCHOBHOTO 00IIIero 00pa30BaHus BRITYCKHUKHA OCHOBHOM IIKOJIBI JIOJDKHBI OBJIQ/ICTh CIICTYIOIIUMU
pe3yJbTaTaMu:

|. Jluunocmmuovie pesynemameor:
1) ocosnanuecBoeii STHUUECKOM NPUHAIEKHOCTH, 3HAHHE HCTOPHU XMMHH M BKJIaJla POCCHICKOM XUMUYIECKON HAYKH B MUPOBYIO XUMHUIO;
2) hopmupo6ae0TBETCTBEHHOTO OTHOINEHHMS K TO3HAHUIO XHMHUH; TOTOBHOCTH M CIOCOOHOCTH 00YYarOIMXCs K CAMOPA3BUTHIO U
caMo00pa30BaHUIO Ha OCHOBE M3YUEHHBIX ()aKTOB, 3aKOHOB U TEOPHI XMMHUHU; OCO3HAHHOTO BBHIOOPA M MIOCTPOCHUE WHANBHYaTbHOM
00pa30BaTeNIbHON TPAaeKTOPUU;
3)  popmupoeanuenenoCTHON €CTECTBEHHOHAYYHON KAPTHHBI MUPA, HEOTHEMIIEMON 9aCThI0 KOTOPOH SBISETCS XUMUYECKas KapTHHA MUPA;
4) o6radenuecoBpPEMEHHBIM A3BIKOM, COOTBETCTBYFOIIUM YPOBHIO Pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, B TOM YHCJIE U XMMHUYECKUM:;

5) ocsoenueconnanbHBIX HOPM, IPABUJI MIOBEAEHNS, POJIcH U (OPM COLMATBLHOMN )KU3HH B COLIMYME, IPMPOJIE U YACTHOM )KU3HH HA OCHOBE
9KOJIOTMYECKOM KyIbTYphl U 0€301acHOro oOpalleHus ¢ BelleCTBaMU U MaTepuaIamMu;

6) G opmuposarueKOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIIEHUH CO CBEPCTHUKAMU M B3POCIIBIMU B TIpoliecce 00pa3oBaTeIbHOM,
00IIeCTBEHHO MOJIE3HOH, Y4eOHO-HNCCIEA0BATEIBCKOM, TBOPUECKOM M IPYrUX BUIOB JCATEIBHOCTH, CBI3aHHBIX C XUMHUEH.

Il. Memanpeomemnuviepezynomamo::
1) onpedenenueneneii cobcTBEHHOro 00yUeH s, IOCTAHOBKA U (POPMYIUPOBAHKE I ceOs HOBBIX 3a71a4;
2) naanuposanueryTel JOCTHXEHUS KENAeMOT0 pe3yybTara 00ydeHUs XMMUK KaK TEOPETHUECKOr0, TaK M SKCIIEPHMMEHTAILHOTO XapaKTepa;
3) coommecenuecBoux NeHCTBUIA C MIAHUPYEMBIME PE3YILTATAMH, OCYU/ECMETeHUEKOHTPOIIS CBOEH IeATENbHOCTH B IIPOLECCE JTOCTHKEHHS
pe3yibTaTa, onpedeneruecnocoboBAeHCTBUMIIPY BBITIOJHEHUH JTa00PATOPHBIX M IPAKTUYECKUX PAOOT B COOTBETCTBUH C IIPABMIAMH TEXHUKH
0€30I1aCHOCTH;
4) onpedenenuencToUHNKOB XUMUYIECKOH HH(OPMALUH, TIOJTyYeHHE U aHAIU3 €&, co3laHKe MH(POPMALHOHHOTO TIPOIYKTa M €r0 IIPE3eHTAIUS;
5) ucnonv306anueocHOBHBIX HHTEILIEKTYANbLHBIX OIEPALMii: aHAIM3a U CUHTE3a, CPABHEHHUS M CUCTEMATU3AIMH, 0000IEHNS U KOHKPETU3AIlUH,
6bl6IeHUe TTPUUUHHO-CIIEICTBEHHBIX CBI3EN U nOCMpOoenueornueckoro paccykKIEHHs ¥ yMO3aKIHOUeH s (MHIYKTUBHOTO, J€AYKTHBHOIO U IO
AHAJIOTUK) Ha MaTEPUAJIe ECTECTBEHHOHAYYHOTO COIEPIKAHUS;

6) ymeHue co34ar0T, IPUMCHATb U HpeO6pa3OBLIBaTL 3HAKU U CUMBOJIbI, MOJCIN U CXEMBbI JIS1 pCUHICHU A y‘-IC6HBIX 1 IIO3HABATCJIbHBIX 34144,



1) popmupoeanuen pazeumiuesKon0ruueckoro MIILIEHUs, YMEHHE IPMMEHSATH €ro B I03HABATeIbHOM, KOMMYHHKATHBHOI, COLMAILHOM
MIPAKTUKE U TPO(ECCHOHATLHOW OpUEHTAIIHH;

8) cenepuposanuenneii v onpeIeTIEHUE CPEICTB, HEOOXOAMMBIX JUISl UX PEATH3aIHH.

1. IIpeomemnvie pezynomamer:

1) ymenue 0003HaYaTh XUMUYECKHE JIEMEHTBI, HA3bIBaTh UX U XapaKTEPU30BaTh HA OCHOBE ToyIokeHus B [lepuomuueckoii cucreme /. U.
MenneneeBa;

2) popmynuposarue N3yICHHBIX TIOHATHI: BEIIECTBO, XUMUYECKHI JIEMEHT, aTOM, MOJICKYJI1a, HOH, KATHOH, aHUOH, ITPOCTOE U CIIOKHOE
BEILIECTBO, XMMUYECKAsl PEAKIIMsI, BUJbl XUMHUECKUX PEAKIUHN U T. II.;

3) onpedenenue no hopmynam cocTaBa HEOPraHUUECKUX U OPraHUIECKUX BEIIECTB, BAICHTHOCTH aTOMOB XUMHUYECKUX AJICMEHTOB HJIH CTEIICHU
UX OKUCJICHHUS;

4) nonumarnue nHGOPMAIHH, KOTOPYIO HECYT XUMHUECKHE 3HAKH, (POPMYJIbI M YPABHEHHS,

5) ymenuexnaccugpuyuposams MpocThie (METALIBI, HEMETAILIBI, OJarOPOIHBIC Ta3bl) M CIIOKHBIC (OMHAPHBIC COCAUHCHHMSI, B TOM YHCJIC U OKCHUIBI,
a TaKk)Ke TUAPOKCHIIBI — KUCIIOTHI, OCHOBaHHMS, aM(pOTEpHBIC THAPOKCHIBI U COJIN) BEIIECTBA;

6) popmyruposanue Ileproan4ecKoro 3aK0Ha, 0ObsACHeHUe CTPYKTYPhI 1 HHPOPMAaIUU, KOTOPYIO HecéT [leproanyeckas cucreMa XUMHYCCKHX
anementoB M. 1. MenpeneeBa, packpvimue 3na4enust [lepnoauyeckoro 3aKoHa;

7) ymenue xapakmepuzo6ams CTPOCHHUE BELICCTBA — BH/Ibl XUMUYECKUX CBSI3€H M TUITbI KPHCTAUTMIECKUX PEHIETOK;
8) onucanue ctpoeHuss aTOMOB XUMHUYIECKUX 371eMeHTOB Ne 1—20 1 Ne26 u omobpasicenue ux ¢ IOMOIIIBIO CXEM;
9) cocmasnenue GopMya OKCHIOB XUMHUECKHUX IIEMEHTOB M COOTBETCTBYIOIIMX UM THIPOKCHIOB;

10) nanucanue cTpyKTYpHBIX GOPMYI MOJICKYISIPHBIX COCAUHEHUH 1 (POPMYIBHBIX SANHHI] HOHHBIX COCANHEHHI 110 BAJICHTHOCTH, CTEIICHSIM
OKHCJICHUS WIH 3apsijaM HOHOB;



11) ymenue ghopmynuposams OCHOBHBIE 3aKOHBI XMMUHM — ITIOCTOSIHCTBA COCTaBa BELICCTB MOJICKYJISIPHOTO CTPOCHUSI, COXPAHCHHUST MACChI
BEIIECTB, 3aKOH ABOTajpo;

12) ymenue ghopmynuposams OCHOBHBIC MOJ0KEHHSI AaTOMHO-MOJICKYJIIPHOTO YYCHUS M TEOPUU AICKTPOIUTUICCKOM TUCCOIMAIIIH;
13) onpeodenenue pU3HAKOB, YCIOBUI MPOTEKAHUS U MPEKPAIICHUS XUMHUCCKUX PEaKIIHii;

14) cocmasnenue MONCKYIAPHBIX YPAaBHEHUI XMMUYECKUX PEAKIINH, TOITBEPIKIAIONIMX OOIINE XUMUIESCKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKHUX BEIIECTB M OTPAKAIOIINX CBA3U MEXKY KJIIACCAMM COEIMHEHMI;

15) cocmaenenue ypaBHEHHI peakinii C y4aCTHEM 3JIEKTPOJIUTOB TAK)KE ¥ B HOHHOU (popme;

16) onpedenenue Mo XUMUIECKUM YPaBHEHHUSAM MPUHAUICKHOCTH PEAKIIMN K ONIPEACIEHHOMY THUITY HJIH BHIY;

17) cocmasnenue ypaBHEHHI OKUCITUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIUI C ITOMOIIBIO METO/1a IEKTPOHHOTO OanaHca;

18) npumenenue MOHATHI «OKUCICHUE» U «BOCCTAHOBIICHHUE JIUISI XapAKTEPUCTUKN XUMHUYCCKUX CBOWCTB BEIIECTB;

19) onpeodenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIUI XJIOPU/-, CYIb(aT- 1 KapOOHAT-aHHOHBI ¥ KATHOH aMMOHHS B PaCTBOPE;
20) o6vscHenue BAUSIHAS Pa3IHUHbIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIH;

21) YMeHue xapakmepu3oeans IOJTOKECHUC MCTAJIJIOB U HEMCTAJLJIOB B HepHOHquCKOﬁ CUCTEMCE JJICMCHTOB, CTPOCHUEC UX aTOMOB U KPUCTAJIJIOB,
O6H_II/IG (bH?)H‘iCCKI/Ie U XUMHWYCCKHC CBOﬁCTBa;

22) 06vbsicHeHue MHOTOOOpa3usl MPOCTBIX BEIIECTB SIBICHUEM aJUIOTPOIUH C YKa3aHUEM €€ MPUYKH;

23) ycmanosnenue pa3inauil THAPO-, TUPO- U IMEKTPOMETAIUTYPTUU U WIIOCMPUPOSAHUe NX PUMEPAMH TIPOMBIIIICHHBIX CIIOCO0O0B MOJTyYECHUSI
METaJIOB;

24) ymenue dasams o01LyIO XapakTeprcTHKy dnemeHToB I, 11, VIIA rpynm, a Takxke BoIoposa, KHCIOpoa, a30Ta, cepbl, Gpocdopa, yriepona,
KPEeMHHUS U 00pa30BaHHBIX UMM MIPOCTHIX BEIIECTB U BAXHEHUIIINX COEIMHEHUN (CTpOeHHe, HAXOXKAEHUE B IPUPO/IE, OTydeHne, GU3NIECKue U
XMMUYECKHUE CBOMCTBA, MPUMEHEHHE);



25) ymenue onucvléams KOPPO3UIO METAIIOB M CIIOCOOBI 3aIIUTHI OT HEE;

26) ymenuenpouzeo0uns XUMUUECKUE Pacu€Thl C UCIIOIBb30BaHUEM MTOHATHI «MAcCOBasi JIOJIS BEIIECTBA B CMECHY, «KOJIMYECTBO BEIIECTBAY,
«MOJIIPHBIN 00BEM» 10 popMyIaM U ypaBHEHHSM PEaKLUii;

27) onucanue CBOWCTB U MPAKTUYECKOTO 3HAYCHHUS U3YUCHHBIX OPraHUYECKHUX BEIICCTB;
28) gvinonnenue 0003HaAYESHHBIX B IIPOTPaMMe IKCIIEPUMEHTOB, pACNO3HA8AHUE HEOPTAHUIECKUX BEIIECTB 110 COOTBETCTBYIONINM IPU3HAKAM;

29) cobnrodenue ipaBuil 6€30MaCHON pabOTHI B XUMUYECKOM KaOuHeTe (J1abopaTopun).

BhInyCKHUK HAY4YUTCS:

®  XapaKTepU30BaTh OCHOBHBIE METO/IbI TO3HAHUA:HAOIIOICHUE, U3MEPEHHE, IKCTIEPUMEHT;

® ONMCBIBATh CBOMCTBA TBEPJBIX, )KUIKUX, Ta3000pa3HbIX BELIECTB, BBIJEIAA UX CYLLIECTBEHHbIE IPU3HAKH;

® PaCKpbIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATHH «aTOM»,«MOJIEKYJIay, «XUMHUYECKHUH DIIEMEHTY, «IIPOCTOE BEILECTBOY,
«CII0KHOEBEIIIECTBOY, BAIECHTHOCTBY, «XUMHUYECKAs PEAKLM, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

® PAaCKpbIBATH CMBICII 3aKOHOB COXPAHEHHS MACCHI BEILECTB, IIOCTOSIHCTBA COCTABA, AaTOMHO-MOJIEKYJIIPHON TEOPUH;

® DPa3IMYaTh XUMUYECKUE U (PU3HUECKHE SBICHUS;

® Ha3bIBATH XUMHUUYECKUE DIIEMEHTHI;

e OIpeAeNsATh COCTaB BELIECTB M0 UX (hopMynaM;

® OIPEENSTh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COCAUHEHUSX;

®  OIPEIENSTh TUIl XUMUYECKUX PEAKIIM;

e Ha3bIBATh IPU3HAKHU U YCIOBUS INPOTEKAHUSA XUMUYECKUX PEAKLINA;

®  BBIABIATH IPU3HAKH, CBUAETEIBCTBYIOLUE O IPOTEKAHUNA XUMUYECKON PEAKLIUU IIPU BBITIOJIHEHUH XUMUYECKOT'0O OIIBITA;

® COCTaBJATH (OPMYIIbl OMHAPHBIX COETUHEHUH;

® COCTaBJIATH YPABHEHUS XUMUYECKUX PEAKLINA;

e coOmonaTh npasuiia 0e30MacHON pabOThI P MPOBEACHUH ONBITOB;

® [0JIb30BaThCA JIAOOPATOPHBIM 000PYIOBAHUEM H MOCYIOH;



BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB;
BBIUUCIIATH MaCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTa 10 (hOpMYyIIe COCIMHEHUS;

BBIUUCIIATH KOJIMYECTBO, 00BEM MITH MacCy BEIIECTBA 110 KOJIMYECTBY, 00bEMY, Macce peareHTOB WM MPOIYKTOB PEaKIiH;
XapaKkTepu30BaTh (pU3NYecKre U XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia U BOJOPO/Ia;

MOJTy4aTh, COOMPATH KHCIOPO U BOJOPOL;

pacrno3HaBaTh OIBITHBIM ITyTEM ra3000pa3HbI€ BEIIECTBA: KUCIOPO/I, BOJIOPOI;

pacKpbIBaTh CMBICI 3aKOHA ABOTaIpo;

PacKpbIBaTh CMBICI MOHATHI «TETIOBOM 3 (EKT peakium», «MOJSIPHBIN 00BEM»;

XapaKTepu30BaTh PU3NYECKHE U XUMUYECKHE CBOMCTBABO/IbI;

PaCKpBIBAaTh CMBICH IOHSATHS «PACTBOPY;

BBIYUCIISITH MAaCCOBYO JIOJIFO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONIPEAEITEHHON MAaCCOBOM J10JIEW PaCTBOPEHHOI'O BEILIECTBA;

Ha3bIBAaTh COCVMHECHHS N3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEUIECTB;

XapaKTepu30BaTh (PU3NUECKHE U XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHNYECKUX BEILECTB: OKCUIOB, KUCIOT, OCHOBAHU,
COJIeH;

ONPEIEIIATH IPUHAUIEKHOCTD BELIECTB K OIIPEIEIIEHHOMY KJIACCY COCIMHEHUM;

COCTaBJIATh (POPMyYJIbI HEOPraHMUECKUX COSAMHEHUH N3yUEHHBIX KIaCCOB;

IIPOBOJUTDH OIIBITHI, IIOATBEPKAAOIINE XUMUUECKAE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB;
pacrno3HaBaTh OIBITHBIM ITyT€M PacTBOPBI KMCIIOT U IIEJI0YEH 10 U3MEHEHUIO OKPACKU UHAMKATOPA;

XapaKTepU30BaTh B3aHMMOCBSI3b MEKY KJIAaCCAMU HEOPraHUUYECKUX COEIUHEHNN;

packpsiBaTh cmbIci Ilepuoauueckoro 3akoHa /1. 1. Menaeneesa;

O0OBACHATH (1)I/ISI/I‘IGCKI/II‘/’I CMBICJI aTOMHOTI'O (HOpr,Z[KOBOl"O) HOMEpAa XUMHUYCCKOT'O 2JICMEHTA, HOMCPOB I'PYIIIILI U IIEPHUOJa B HepHOHquCKOﬁ

cucteme /1. 1. MeHnneneena;
O0OBSACHATH 3aKOHOMEPHOCTH M3MEHEHUSI CTPOCHHS aTOMOB, CBOMCTB JIEMEHTOB B MpeesaX MaJIbIX IEPUOJIOB U TTIaBHBIX MOATPYIII;

XapaKTCpUu3oBaTb XUMHUYCCKUC DJICMCHTBI (OT BOOOpPOda IO KaJ'IBI_II/ISI) Ha OCHOBC HUX IIOJIOKCHUS B HepHOHquCKOﬁ CHUCTEMC I[ n.
MeHaeneeBa u 0coOeHHOCTEH CTPOCHUA UX ATOMOB;

COCTaBJIAATh CXEMbI CTPOCHUA aTOMOB IIEPBLIX 20 s11eMEeHTOB HCpHOI[H‘-IGCKOﬁ CHUCTCMBI I[ n. MCHI[CJIGCB&;
PaCKpbIBATb CMBICIT MOHATUH: «XMMHYECKas CBA3b», «OJICKTPOOTPULATCIIBHOCTB,



XapaKTepU30BaTh 3aBUCUMOCTD (DU3MUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAUIMYECKON PEIIETKH,

OHpG[[GJI?ITI) BU]L XI/IMI/I‘-IGCKOI\/JI CBsSI3U B HGOpFaHI/I‘-IGCKI/IX COCIUHCHUAX,

I/I306pa)KaTI) CXEMBbI CTpOCHI/Ifl MOJIeKy.H BCIICCTB, 06p330BaHHI>IX pa3HI>IMI/I BHUJIaMU XUMHWUYCCKUX CBSISCfI;

PaCKpBIBATh CMBICI IOHSATUN «HOH»,KKATHOHY,«AaHHUOH,«IJIEKTPOUTHI», «HEDJIEKTPOJIUTHIN, «IIIEKTPOIUTHYECKAS
IIACCOLMALIHAS, KOKUCIIUTEIIDY, «CTEEHLOKHUCICHU, KBOCCTAHOBUTEIID, KOKUCIICHUE,«(BOCCTAHOBIIEHUE;
OTIPENIETISATh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTa B COCTMHEHNUN;

paCKpBIBaTB CMBICJT TGOpI/H/I SHGKTPOHHTH‘ICCKOI;'I Jucconualnuu,

COCTaBJISITh YPABHEHUSA JICKTPOJUTHUYECKON JUCCOLUALIMU KUCIIOT, IIEJI0YEN, COJIEH;

OOBSCHATH CYIITHOCTH IMPOIIECCA IEKTPOTUTHIECCKON TUCCOIMAIIIN M PEAKIIMii HOHHOTO OOMEHa,

COCTaBJISATh TOJIHBIE U COKpALIEHHbIE HOHHBIE YPaBHEHUS peakinii o0OMeHa;

OTIPEIENATh BO3MOKHOCTh TPOTEKAaHUS PEAKIINI HOHHOTO OOMEHa;

HpI/IBOHI/ITI) peaKHI/II/I, nonTBepmnafoume KaquTBeHHBII)’I COCTaB paSHHqHBIX BCIIIECCTB,

OTIPENIETISATh OKUCIUTENh K BOCCTAHOBUTEIIh;

COCTaBJISITh YPaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA;

Ha3bIBaTh (PAaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUIECKON PEaKInu;

KJIacCU(PHUITMPOBATh XUMUYECKUE PEAKIIUU 110 PA3TMYHBIM ITPU3HAKAM;

XapaKTepPH30BaTh B3aUMOCBS3bh MEXJY COCTABOM, CTPOSHHUEM 1 CBOMCTBAMH HEMETAIJIOB;

MIPOBOJIUTH OTIBITHI 1O MOJYYCHHUIO, COOMPAHUIO U M3YYCHUIO XUMHUECKHX CBOMCTB ra3000pa3HbIX BEIIECTB: YIICKUCIOTO Ta3a, aMMHUaKa,
pacro3HaBaTh OIBITHBIM ITYTEM T'a3000pa3HbIe BEIIECTBA: YIJICKUCIIBIA ra3 U aMMHAK;

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOSHUEM U CBOMCTBAMH METALIOB;

Ha3bIBAaTh OPraHUYECKHE BEIECTBA 110 X POopMyie: METaH, 3TaH, 3TUJICH, METaHOJI, STaHOJ, MIMLEPHH, YKCYCHasl KUCIIOTa,
AMUHOYKCYCHasl KHCIIOTa, CTEApUHOBAs KUCIIOTA, OJIEMHOBAsI KUCJIOTA, TJIFOK034;

OIICHUBATh BIUSHUE XMMHUYECKOTO 3arpsi3HEHUS OKPYXKAIOLIEH cpefibl Ha OPraHu3M YeJIOBEKa;

IPaMOTHO OOpaIaThCs C BEIECTBAMU B MOBCEAHEBHON KH3HHU;

OonpeCACIIsITE BO3BMOKHOCTD IPOTCKAHUA peaKLII/Iﬁ HCKOTOPBIX HpeHCTaBHTeHeﬁ OpPraHN4YCeCKUX BCHIECTB C KUCIOPOA0OM, BOAOPOJIOM,
MeTallliaMHi, OCHOBaHUAMHU, I'aJIOTCHAMH.



BLIHyCKHHK MOJIYYMT BO3MOKHOCTHb HAYUYUTLCH:

*  gbIOBUSAMD U npoeepsamb 9KCNepumMermaibHo cunomesbl O XumMudecKux CBOUCMBAX eeuiecnme Ha OCHoee ux cocmaea u Cmpoernus, ux
cnocobHocmu ecnynambs 6 XxumudeckKkue peakyuu, o xapakmepe u npodykmax PA3TUYHBIX XUMUHYECKUX peam;m?,‘

® Xapakmepuzosambv eeuiecmed no cocmasy, CmpOoeHuio u CGOMVCWlGaM, ycmanaesiaueairom nputtuHHo-CﬂedcmeeHHble C6A3U Meofcdy
OQHHBIMU xapakmepucmukamu eewecmea,

® cocmaenAamb MOJEKYIAPHbIE U NOJIHble UOHHbIE YPABHEHUA NO COKpClWéHHblM UOHHbIM YPABHEHUAM,

® NPOCHO3UPOBANIb cnocobrHocm eewjecmea npoAeIimb OKUCIUMENbHbLE UU 60CCMAHOBUMENIbHbLE ceolicmea C yuemom cmenenreti
OKUCJIEHUS 9]1EMEHMOE, 6XO()EWUX 6 e2o cocmas,

® cocmaeniams YpaeHeHUs peam;m?, coomeemcmeyrouux noc1e008amelbHOCmu npeepau;enm? HeopeanuvecKkux eeujecme pasiudnvlx
Kiaccos,

*  guIOBUAMD U npoeepsmb IKCNEPUMERMAIbHO 2UNnomesbl 0 pesylbmamax 6030elicmeus Pa31TUYHbIX qbakmopoe HA UBMEHEHUE CKopocmu
xwuuquKoﬁpeaKL;uu;

*  UCNONB308aMb NPUOOPEMENHBLE 3HAHUSA 0I5 IKOJIO2UUECKU 2PAMOMHO20 NOBEOeHUs 8 OKpYicaloujeli cpeoe;

® UCNnoOib308amb npu06peméHHbze Klro4esble KoMnemenyuu npu 6blNOJIHEHUU NPOEKNO6 uylle6H0'uCCJZ€aOGGm€JZbCKMX 3a0a4 no
U3y4eruro C601/7CI’I’ZG, cnocobos NOJIYYeHUA U paCno3HABAHRUS 6EULeCm B,

*  00BEKMUBHO OYEHUBAMb UHDHOPMAYUIO O BeUeCmBaX U XUMUUECKUX NPoYeccax,
*  KpumuuecKu OmHOCUMbCA K NCe80OHAYYHOU UHDOpMayuu, He00OPOCOBeCMHOU peKilame 8 CPeOCM8ax Macco8oll UHphopmayuu,
*  0CO3HABAMb 3HAYEHUE MEeOPeMU4ecKUX 3HAHUL No XUMuu OJisk NPAKMU4ecKou 0esimelbHOCMU Yelo8eKa,

* c030arom mMooenu u cxemvl OJis peuleHus Y4eOHbIX U NO3HABAMENbHBIX 3a0ay, NOHUMAMb He0OX00UMOCHb COON0OeHUsI NPEONUCAHULL,
npeonazaemvlx 6 UHCIMPYKYUSX NO UCNOAb308AHUIO TEKAPCME, CPeOCME ObIMOBOU XUMUU U OP.



MECTO YYEBHOTI'O IPEJIMETA B YYEBHOM IIJIAHE

denepanbHbIi rOCyIapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHAAPT MPEIyCMATPUBACT M3yYEHHE Kypca XMMUU B OCHOBHOM IIKOJE KaK COCTaBHOW
94acTH MpeIMETHON 00acTi «EcTecCTBEeHHOHAYYHBIE MTPEIMETHI.

Kypc xumun B 8—9 knaccax paccuutaH Ha 2 9aca B Hezento B o0beMe 140 yueOHBIX wacoB. M3ydeHue 3TOro Kypca J1aeT BO3MOXKHOCTH
BBIITYCKHUKY OCHOBHOM LIKOJIbI ycnemHo caatb OI'D 1o XuMuu Kak npeaMera no Bsioopy.

[Ipenyaraemsrii Kypc, XOTS ¥ HOCUT OOIIEKYIbTYPHBIN XapakTep W HE CTaBUT 3aJady Mpo(ecCHOHAILHON MOATOTOBKY O0YJarOIUXCs, TEM HE
MeHee, T03BOJIIET UM ONPEIETUTHCS ¢ BBIOOPOM NMpoduiis 00ydeHus B cTapllei MmKoJe.

YYEBHO-METOANYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knacc»

1. Ta6puensu O. C. Xumus. 8 kimacc: yueOHuK s obmeoopasoBatensubix opranuzanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. Ciaakos.
— M.: [Ipocsemenue, 2019

2. Tabpuensu O. C. Xumus. Metoaudueckoe mocobue s 8 kimacca yuebHoe mocobue uist obrieoOpasoBatenbubix opranusaruii / O. C.
INabpuensu, U. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsemnienue, 2019

3. T'abpuenssa O. C. Xumus. COOpHUK 3ama4 W yrnpaxHeHUH. 8 kiacc: ydeOHoe mocobue it obmieoOpa3oBarenbHbix opranmzanuii/ O. C.
INabpuensu, U. B. Tpuryouak M.: IIpocsemenue, 2019

4, Taopuensa O. C. Xwumumsa. Terpamp s 11a00OpaTOPHBIX OMBITOB M MPAKTHYECKUX paboT. 8 kiacc: ydeOHOe mocoOue s
obrreoopazoBarenbubix opranu3anuii / C. I'abpuensn, U. B. Akcénosa, . I'. Octpoymos. — M.: IIpocserienue, 2019

5. T'abpuensu O. C. Xumus. Pabouast TeTpaap. 8 kiacc: yuebHoe mocobue mjist obiieodpasoBarenbubix opranusanuii / O. C. N'abpuensn, C. A.
Cnanxos, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2019

YMK «Xumusa. 9 knacc»

1. Ta6puensu O. C. Xumus. 9 kinace : yueOHHK 11 001eo0pa3oBatenbhbix opranusammii / 0. C. Tabpuensn, W. I'. Ocrpoymos, C. A.
CnankoB. — M.: IIpocsemenue, 2019

2. Tabpuensu O. C. Xumus. Meroauueckoe nocodue ajs 9 kinacca: yaed. mocobue s odireoOpazoBarenbHbix opranusamuii / O. C. ['abpuenss,
. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2019

3. T'abpuensn O. C. Xumus. CO0pHUMK 3aau M ynpakHeHHi. 9 kiacc @ yyeOHoe mocobue Juis oOmieoOpasoBarenbHbix opranuzaunuit/ O. C.
I'abpuensn, U. B. Tpuryouak. M.: IIpocsemenue, 2019

4. Tabpuensa O. C. Xumusa. Terpamp g 1a00OpaTOPHBIX ONBITOB W INpakTHUecKux pabor. 9 kimacc : ydeGHoe mocobue Juis
oOmeobpaszoBarenbHbix opranuzanuit /O. C. I'abpuensH, 1. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsemmenue, 2019

5. Tabpuensn O. C. Xumust. Pabouas terpanp. 9 kiace : yueOHOe mocobue s oouieoOpazoBarenbHbix opranusanmii / O. C. ['abpuersH,
C. A. Cnaakos, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2019



Hugpopmayuonnsie cpeocmea
NHuTtepHeT-pecypcesl
1. http://www.alhimik.ru IIpencTaBneHsl pyOpUKU: COBEThI aOUTYPHEHTY, YYUTEII0 XUMHH, CIPABOYHUK (0YeHB OOJIbIIast HOA00pKa TaOIHIl U
CIIPaBOYHBIX MAaTEPUANIOB), Becesasi XUMHUsI, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPHUYCCKUX CBEICHUH ).
2. http://www.hij.ru XXypHaan «XumMus 1 )KH3HBY» TOHITHO U 3aHUMATEIBHO PACCKa3bIBACT 000 BCEM MHTEPECHOM, YTO TIPOUCXOIUT B HAYKE U B MUPE, B
KOTOPOM MBI J)KUBEM.
3. http://chemistry-chemists.com/index.html DnexTponHsiii )xypHas «XUMHUKA 1 XUMHSD», B KOTOPOM MPEACTABICHO MHOXECTBO
OTIBITOB TI0 XUMHH, 3aHUMATEIILHON WH(POPMAIIHH, TIO3BOJISIONICH yBJICYh YICHHKOB YKCIIEPUMEHTAILHON YacThIO MPEMETa.
. http://c-books.narod.ru Beero3moskHast tuteparypa rno XuMHH.
. http://www.drofa-ventana.ru M3BectHoe n3aaTenbCTBO yueOHO# uTeparypsl. HOBUHKM HayqHO-MOMYJISPHBIX M 3aHUMATEIBHBIX KHUT TI0 XMMUH.
. http://1september.ru Xyphaun asst yautesnen 1 He TOJIbKO. BoJbIioe KOJHUECTBO padOT YICHUKOB, B TOM YHCIIC M HCCIICA0BATEIBCKOTO XapaKTepa.
. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KoabHBIN MOPTAIT CO CCHUTKaMU Ha 00pa30BaTeIbHBIE CAUTHI TI0 XUMHH.
. www.periodictable.ru Coophuk craTeli 0 XUMUYIECKHX JIEMEHTaX, WLTIOCTPUPOBAHHBIIN SKCIIEPUMEHTOM.

o ~NOo O~

Onucanue y4e0HO-MeTOAUYECKOT0 H MATEPHAILHO-TEXHMYECKOro odecneyeHusi 00pa3oBaTe/ibHOI0 MpoLecca
HartypanbHble 00bekThl. HaTtypanbHble 00bEKTHI, HCIOJIb3yEMble B 00Y4EHUN XUMHH, BKIIOYAIOT B Ce0s1 KOJUIEKIIMA MUHEPAJIOB U TOPHBIX
MOPO/JI, METAJIJIOB U CIIJIABOB, MUHEPAJIbHBIX YIOOPEHNUH, IJ1aCTMAacC, Kay4yKOB, BOJIOKOH U T. JI. O3HaKOMJIEHHE y4allluXcs ¢ 00pa3liaMu UCXO0 AHBIX
BEIIECTB, MOIYNPOIYKTOB U TOTOBBIX U3/IEJINH MTO3BOJIAET MOJIYYUTh HATrIAAHOE MPEICTaBIEHHE 00 ITUX MaTepuallaX, UX BHEIIHEM BHJIE, & TAKKE O
HEKOTOPBIX GU3NYECKUX CBOMCTBAX. 3HAUUTEIbHbIE y4eOHO-TI03HABATENbHbIE BO3MOKHOCTH UMEIOT KOJIJIEKIIMH, U3TOTOBJIEHHbIE CAMUMU
oOyyaromumucs. [IpeameTs! 11 TakuX KOJUIEKIMA cOOMPAIOTCsl BO BPEMsI SKCKYPCHI U IPYyrUX BHEYPOUHBIX 3aHATHH.

KOJ'IJ'ICKI_[I/II/I HCITIOJIB3YIOTCA TOJIBKO JJI O3HAKOMJICHUS ydallluXCsa C BHCIIHUM BUJIOM U (1)I/ISI/ILIGCKI/IMI/I CBOMCTBaMH HN3y4ac€MBbIX BCIICCTB U
MaTCprajioB. HJ’I?I IPOBCACHUA XUMHUYCCKUX OIIBITOB KOJUICKIHWH UCIIOJIBb30BaTh HEJIL34.

XuMnuecKune PC€AKTHBBI U MaTE€pUAJbI. O6paLueHne CO MHOI'MMH B€IICCTBaAMH Tpe6yeT CTpororo CO6J'IIO,Z[€HI/I${ IIpaBUJI TCXHUKHU 6630H8.CHOCTI/I,

0COOEHHO ITpHU BBITIOJIHCHUHU OIIBITOB CaMUMU yHallIUMHUCH. Bce H606XO,I[I/IMBIG MCEPBI IPEAOCTOPOKHOCTH YKa3aHbl B COOTBCTCTBYIOIIUX NOKYMECHTAX U
HHCTPYKLUAX, a TAKIKC B MOCOOMIX JJIA qu/ITeneﬁ XHUMHU.

HawubGoiee yacto HCIIOJIb3YEMbIC PCAKTHBBI U MATCpUAJIbI:

1) TIpOCTHIE BEIIECTBA - MeJlb, OpOM, HATPUH, KANIbLIUH, ATFOMUHUNA, MAarHUM, )KeNe30;
2) okcuapl — meau(Il), kamsius, sxeneza(Ill), maraus;
3) KHUCIIOTHI - COJISIHASI, CEPHAs, a30THAS;

4) OCHOBaHMSI - TUPOKCU]] HATPHSI, THIPOKCH]T KaJIbIHsl, THAPOKCUA Oapust, 25%-HbIif BOAHBIN pacTBOp aMMHAKa,

5) comu - xyopunsl Hatpusi, menu(ll), amomunus, xenesza(lll); auTpatel kanus, HaTpus, cepedpa; cynbdarsl menu(ll), xenesa(ll), xeneza(Ill),
aMMOHHMSI; MOIUJ] KaTHsl, OpOMU HATPHS;
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6) OpraHM4ecKue COCAMHEHHS - STAHOJ, YKCYCHAs KMCIIOTa, METHIIOBBIN OpaHXeBblil, (heHOI(TaTIeHH, JaKMYC.
Xumuyeckas jadopaTopHasi ocyJa, annaparbl M Npudopbl. XuMudeckas ocy/a noapasieisieTcs: Ha JB€ IPYIIIbL: U1l BHIIIOJHEHUS ONBITOB
yUYaIIMMUCS U IEMOHCTPALIMOHHBIX OIIBITOB.

HpI/I60pI)I, amnmnapartbsl 1 YCTAHOBKH, UCIIOJIB3YCMbBIC Ha YPOKaX XUMHUH, TOAPA3ACIIAIOT HAa OCHOBEC IIPOTCKAIOIINX B HUX (1)I/I3I/I‘~I€CKI/IX U XUMHWYCCKHX
IMpOLECCOB € YHACTUEM BCUICCTB, HAXOAAINXCA B PA3HBIX arp€raTHbIX COCTOSAHUAX!

1) TpuOOpHI 11t pabOTHI C Ta3aMu - MOJYYEeHUE, COOMpaHNe, OUHNCTKA, CYIIKA, MOTJIONIEHUE Ta30B; PEaKIIMH MEXIy TTOTOKAMH T'a30B; PEaKIiu
MEK/ly Ta3aMH B 3JIEKTPUYECKOM Pa3pse; peaKIMy MEX/y T'a3aMH IIPY MOBBIIIEHHOM JaBJICHUU;

2) ammapatbl U IpUOOPHI ISl ONBITOB C KUAKUMH U TBEPIbIMU BEIIECTBAMU - IEPErOHKa, (PMIbTPOBAHHE, KPUCTAIUIN3ALINS; IPOBEICHUE peaKIIUi
MEKly TBEPABIM BEIIECTBOM M KHUJKOCTBIO, JKUJIKOCTBIO M JKUJKOCTBIO, TBEPBIMU BEIIECTBAMU.

BHe aT0# Kaccudukany HaXoAATcs ABE IPYINIbl y4eOHOHM anmapaTypsbl:

1) I U3YHYCHUA TCOPETUICCKUX BOIIPOCOB XMMHUU - UJIITIOCTPAIMA 3aKOHA COXPAHCHUS MaCChl BEUIECCTB, ACMOHCTPAHA SJICKTPOIIPOBOJHOCTH
PacTBOPOB, ACMOHCTpAUA ABMKCHUSA NOHOB B DJICKTPUUCCKOM II0JIC; JJId U3YYCHHA CKOPOCTHU XHUMHYECKOU PE€aKi U XUMHYCCKOT'O PaABHOBECHU A,

2) I WILTFOCTPAIMKA XUMHUYECKHX OCHOB 3aBOJICKHX CITOCOOOB TOJTydEHHUSI HEKOTOPBIX BEIIECTB (CEPHOI KMCIOThHI, aMMHaKa  T. 11.).
BcenoMoratenbHyto posib UTPalOT U3MEPUTENbHBIE U HarpeBaTelbHbIe MPUOOPHI, Pa3IMYHbIE TPUCIIOCOOICHNS IS BBITIOJIHEHUS OTIBITOB.

Mopenau. O0bekTaMi MOJCTUPOBAHUS B XUMUH SIBIISIIOTCS aTOMBI, MOJIEKYJIbl, KPUCTALJIBI, 3aBOJICKHE alIapaThl, a TAK)KE IPOUCXOASIINE
npoiiecchl. B npernogaBaHiy XUMHUN HCTIOJIB3YIOTCS MOJICTH KPUCTAUIMIECKUX PEIIETOK anmasa, rpadura, cepbl, hochopa, okcuaa yriaepoaa(lVv),
no/a, xemne3a, Meu, Marusi. [[poMbIIITIEeHHOCTBIO BBIITYCKAIOTCSl HAOOPHI MOJIeei aTOMOB IS COCTABJICHHS IAPOCTEPHKHEBBIX MOJIENIEH MOJIEKYT,
KOTOpBbIE, K COKAJIEHUIO, B OCHOBHOM HCIIOJIL3YIOTCS IIPU M3YUYEHUU OPraHUYeCKON XUMUU.

Y4yeOHble MOCcOOMsI HA Me4YaTHOI ocHOBe. B mporiecce oOydeHHs XUMUU HCIOJIB3YIOTCS CIASAYIOMIME TaOJHIBI MOCTOSHHOTO KCIOHUPOBAHMS:
«Ilepuonuueckas cucreMa xumuueckux aiemeHToB . Y. MenneneeBay, «Tabnuiia pacCTBOPUMOCTH KUCIOT, OCHOBAHUHN U COJIEH», «DIJIEKT-
POXUMHYECKUH Psijl HAMPSDKCHUH METAIIJIOBY U JIP.

J1Jis opraHu3aniy caMoCTOSTENbHON paboThl 00yUaroIUXCs HAa yPOKaxX UCHOJIB3YIOT pa3HOOOpa3HbIe AUIAKTUYECKUE MAaTepUaIIbl: TETPAJU Ha
MeYaTHON OCHOBE WJIM OTJENIbHbBIE paboyne JTUCTHI - MHCTPYKIIMH, KAPTOUKH C 3aJaHUSIMHU Pa3HOM CTENEHU TPYIHOCTH JUTsl H3y4SHHs] HOBOTO
MaTepuana, CaMOIPOBEPKU U KOHTPOJISI 3HAHUM yJaIIHXCsl.



TemaTn4eckoe IJIAHUPOBAHHUE C YYE€TOM NPOTrpaMMbI BOCIIUTAHUS

8 kiace
Ne Hara Tema ypoka Yder nporpaMMsbl BOCIIMTAHUSA Buabl yueGHoil1 1esiTeJIbHOCTH
n/n | Ilaan daxr OcHoBHOE coaep:kaHue YPOKa dopmMa,
peaau3anus
NPaKTHYeCKO# 4acTu
HavanbHble MOHATHSA U 3aKOHBI XUMHH (21 4)
1 [Ipeamer xumun. Tena u BemectBa. CBolicTBa Huckyccus OOBACHAIOT, YTO IPEIMETOM
Ponb XxMuM B )KU3HK | BEUIECTB. DTAJOHHbIE XUMUYECKUH IKCTICPUMEHT | M3YUCHUSI XUMUH SBIISTFOTCS
YeJI0BEKa ¢u3nyeckue cBOMCTBA BEIIECTB. JleMoHCcTpaLum. BEIIECTBA, UX CBOMCTBA U UX
Marepuains! n Kossekiust MatepranoB v | mpesparienus. Pasanyaror tena
MaTepuaiioBeieHue. Poiib Xumun | U3J1eNINMi U3 HUX. Y BEILIECTBA, BEIIECTBA U
B )KM3HU COBPEMEHHOTO JlaGopaTopHbie MaTepuasbl. Y CTAHABINBAIOT
obmecTBa. OTHOIIEHNE 00IIecTBa | ONBITHI. 1. O3HAKOMIICHHE | MPUIMHHO-CIICICTBEHHBIC CBS3H
K XUMUH: xeMO(i)I/mI/m " C KOJUIEKIIMEN MEXIYy CBOMCTBAMH BEIIECTB U
xemooous. 1a60paTOPHOMN TTOCYBI WX IPUMECHEHHEM
XapaKkTepu3yroT
MTOJIOKUTEIBHYIO U
OTPHLIATEIIBHYIO POJIb XUMUU B
KU3HU COBPEMEHHOTO
oO1ecTBa.
ApPryMeHTHPYIOT CBOE
OTHOIIEHHE K XeMO(pumuu u
xemooouu.
2 Meronapbl n3ydeHus Meroabl U3y4eHUs] XUMHH. MopenupoBanue XapakTepu3yrT OCHOBHbIE
XUMUU Habmonenue. DxcriepuMeHT ['pynmnosas pabota METO/Ibl U3YUCHUS

MoaenupoBanue. Moaenu
MaTepUaIbHbIE U 3HAKOBBIC UJIN
CHMBOJIBLHBIE.

JdemoncTpanuu.Moenu,
UCTIOJIb3yeMbIe Ha ypPOKax
busuku, OWONOTHUH U
reorpadgun. OOBEMHBIEC U
[IAPOCTEP)KHEBBIE MOJIENN

HEKOTOPBIX ~ XUMHUYECKUX
BEIIECTB. Monenu
KPUCTAJUIMUECKHUX
pemeToK

€CTECTBCHHOHAYYHBIX
JICIIATUIHH.

[TpuBoAAT IPUMEPHI
MaTepUATLHBIX U 3HAKOBBIX WIIH
CHUMBOJIBHBIX MOJIETIEH,
UCIIOJIb3YEMbBIX Ha YPOKax
¢busuku, OUOIOTUN U
reorpagum.

Cobuparor 00BEMHBIE U
IAPOCTEPHKHEBBIE MOJIEIIN




HCKOTOPLIX XUMHUYCCKUX
BCIICCTB

ArperatHble
COCTOSIHUS BELIECTB

I'a3br. XKuakoctu. TBEpubie
BelecTsa. B3anMuble nepexosl
MEXJ1y arperaTHbIMU
COCTOSIHUSIMU BEILIECTBA:
BO3rOHKa (cyOnumanus) u
necyOnmmanivs, KOHJICHCaUsl 1
UCHapeHue, KpUCTaJUIM3alus U
IUIaBJICHUE.

XUMHYECKUI
AKCIEPUMEHT
JdemMoHCcTpaumu.
Cobupanue npubopa s
MOJIy4EHUS Ta3a U
IIPOBEpKa €ro Ha
repMETHYHOCTh. BO3roHka
CyXOro JIbJia, UOAA WU
Ha(TanuHa. ArperaTHble
COCTOSIHUS BOJIBI.
JlaGopaTopHbie ONBITHI.
2. IlpoBepka mpubdopa ast
MOJIy4eHUs Ta30B Ha
repPMETUYHOCTH

PasznuyaroT Tpu arperatHbix
COCTOSIHUSI BEIIECTBA.
YcraHaBIMBaKOT B3aUMOCBSI3H
MEX/y HUIMH Ha OCHOBE
B3aMMHBIX [IEPEXOJIOB.
NnmrocTpupyroT 3T nepexosl
npumepamu Habmrogaror
XUMHUYECKAN dKCIIEPUMEHT U
JIeTarOTBBIBOIBI HA OCHOBE
HaOMIOACHU I

IT.p Ne 1 «3HaKkomMcTBO
¢ 1abopaTopHBIM
000pyTIOBaHHUEM.
[IpaBuna Th npu
pabote B kaOuHeTe
XUMHM»

3HaAKOMCTBO C 1a00PaTOPHBIM
000pyTOBaHHUEM.

[IpaBuia TeXHUKH 0€30MACHOCTH
pHu paboTe B KAOMHETE XUMHUH.
HexoTopbie BUBI padoT.

[IpakTukym

Pa6oTaror ¢ 1abopaTopHEIM
000pyTIOBaHUEM H
HarpeBareIbHbIMU IpUOOpamMu B
COOTBETCTBUU C MPaBUIAMHU
TEXHUKH 0€30MaCHOCTH.
BreinosHsitoT npocreiiiime
MaHUIYJISIUH C TaO0PaTOPHBIM
000pyI0BaHUEM: C
71a060PATOPHBIM IITATUBOM, CO
CIIUPTOBKOM

OdopMasioT OTYET 0
MIPOJICIaHHOM paboTe

dusznueckue sBICHUS
B XUMHH

®uznyeckue sBiIeHUs. YucToie
BellleCTBAa U cMecH. ['OMOreHHbIe
U TeTeporeHHsle cMecu. Cmecu
ra3oo0pa3Hble, JKUIKHUE U
TBEpABIE. CIOCOOBI pa3aeTeHHs
CMeCeH: IeperoHKa, Win
JUCTUJUISIIINS, OTCTalBaHUe,
bunbpTpOoBaHNE, KPUCTAIITU3AIUS

Huckyccus, oocyxaeHue,
XUMHYECKUN IKCTIEPUMEHT
JleMOHCTpalum.
Paznenenue nByx
HECMEIINBAIOIIUXCS
JKHUJIKOCTEH C IIOMOIIbIO
JIETIUTEIIbHON BOPOHKH.
Juctuiarop u ero

Paznuuaror ¢pusudeckue u
XUMUYECKUE SIBJICHUS, YUCTHIE
BEIIECTBA U CMECH.
Knaccugpunupyror cmecu.
ITpuBOIAT IpUMEpPBI CMECEN
Pa3IMYHOIO arperaTHoro
COCTOSIHUS. Y CTaHaBJIMBAIOT
IIPUYNHHO-CJIEACTBEHHBIE CBSI3U




WIN BbITApUBAHHUE.
Xpomatorpadus. [Ipumenenue
3TUX CIIOCOOOB B 1a00PATOPHON
NpaKkTUKE, Ha IPOU3BOJICTBE U B
OBITY.

pabora. YcraHoBka st
bunpTpOoBaHU U €€
pabota. YcraHoBka st

BBITTIAPUBAHUSA U €€ paboTa.

Komnnekuus ObITOBBIX
npuOOpoB AJist
¢ubTpOBaHMS BO3/1yXa.
Paznenenune kpacsiero
BelecTBa ¢uioMacrepa ¢
MOMOIIBI0 OYMaKHOM
XpoMarorpaduu.
JlabopaTopHble ONBITHI.
3.0O3HaKOMIIEHHE C
MUHEpaJlaMH,
00pa3yomuMH TPaHUT.
4. I[IpurotoBneHue
rETEPOreHHON CMECHU
IIOPOILIKOB CEPHI U
JKeJie3a U ux

MEXTy (PU3NIECKUMU
CBOMCTBaMH BEIECTB CMECH U
croco0aMu UX pa3/ieNieHuUs.
PazanuaroT uX, ONMCBEIBAIOT U
XapaKTEPU3YIOT NMPAKTHUECKOE
3HAYCHUE.

pasaciicHuc.
I1.p.Ne 2«Ananu3 AHanu3 no4Bbl [IpakTukym PaboTaror ¢ 1abopaTopHbIM
[OYBBI» WnauBuayanbHas pabota | 000pyIOBaHUEM U

['pynnosas pabota HarpeBareIbHbIMU IpUOOpamMu B

COOTBETCTBUU C ITPaBUIIAMHU
TEXHUKH 0€30MaCHOCTH.
BreimonHstoT mpocreitime
npuéMbl 0OpaleHus ¢
71a00paTOPHBIM
000pyI0BaHEM: BOPOHKOM,
(buUIbTPOM, CIUPTOBKOM.
Habmronarot 3a cBoiicTBamMu
BEILIECTB U SIBJICHUSIMU,
MPOUCXOJSIINMU C BEIIECTBAMHU.
OnuchIBalOT XUMHYECKHUI
AKCIIEPUMEHT C MOMOIIbIO
PYCCKOTO (POIHOTO) SI3bIKA U




SI3bIKa XUMUHU.

JlenaroT BBIBOJIBI 110
pe3yJbTaraM nIpOBEAEHHOTO
AKCHEPUMEHTA

7 ATOMHO- Xumuueckue aieMeHTsl. ATombl | Jluckyccus OOBSCHSIIOT YTO TaKOE
MOJIEKYJIIPHOE 1 MoJiekyabl. [IpocTeie u JeMoHcTpanuu. Mojienu | XUMUYECKUN JIEMEHT, aToM,
yuyeHHe. XMMHUUYECKHE | CII0KHBIC BEIIECTBA. AJUIOTPONHS | aJZIOTPOITHBIX MOJIEKYJIa, aJUIOTPOTIHS], HOHBI.
SJIEMEHTHI Ha TIpUMEpe KUCIOPOIa. MoauuKaui yriaepoaa u | PaznudaroT npocThie U CIOKHbBIE

OcCHOBHBIE TIOJIOKEHUST AaTOMHO- cepsl. [Tonydenue o3oHa. BEIIIECTBA, BEMIECTBA
MOJIEKYJSIPHOTO yueHus. oHBI. MOJIEKYJISIPHOTO U
BemectBa MoiekyIsipHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSI.
HEMOJIEKYJIIPHOTO CTPOCHHS. YcraHaBiIMBaOT NPUIUHHO-
CJICICTBEHHBIC CBSI3H MEXTY
COCTaBOM MOJIEKYJ U
CBOMCTBAMH AJIJIOTPOIIHBIX
MoaupUKaIui Kucaopoaa
DopMyIUPYIOT OCHOBHBIE
MTOJIOXKEHUS aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUSI

8 3HaKU XUMHAYECKHUX 3HaKH (CUMBOJIBI) XUMHYECKUX JleMOHCTpaIUH. Ha3pIBatoT 1 3anMChIBAIOT 3HAKU

JJIEMEHTOB. anemeHToB. Mupopmarus, Toprpets 1. S XUMHUYECKUX DIIEMEHTOB.
KOTOPYIO HECYT 3HAKH bepuenuyca u /1. U. Xapaktepu3yrT HH(HOpMaIHIO,
XUMHUYECKUX 3JIEMEHTOB. Menneneesa. KOTOPYIO HECYT 3HAKH
DTHUMOJIOTHS HA3BAHUI KopoTkonepuoauslii u XUMUYECKUX DJIEMEHTOB.
HEKOTOPBIX XUMHYECKHX JUTMHHOTIEPUOAHBIN OOBACHSIOT STUMOJIOTUYECKUE
anemeHToB. [lepnonnueckas BAPUAHTHI Hayajia Ha3BaHUN XUMUYECKUX
Ta0NIHIa XUMUYECKHX 3JIeMeHTOB | lleproandyeckoil CUCTEMBI | 3JIEMEHTOB U UX OTAEIIBbHBIX
. Y. Menpaeneena: J1. 1. MenaeneeBa CPYIIIL.

9 [lepuoanueckas KOPOTKOTIEPUOHBIN U OnuceIBalOT CTPYKTYPY
Ta0NHIa XUMUYECKUX | JUIMHHOIIEPUOIHBIM BADUAHTHI. TaOJIUIIBI XUMUYECKUX
snemeHTOB /1. U. [Iepuons! u rpynmsl. ['naBHas u snemeHTOB JI. . Menaeneena.
Menneneesa. no0O0YHas MOATPYIIBI WK A- U PaznuuaroT KOpoTKONepruoaHbIN

Bb-rpynmnel. OTHOCUTENBHAS Y JUIMHHOIIEPUO/IHBIN BapUAHThI
aTOMHAas Macca. ITepuonnueckont cucremsl /. 1.
MeHieneeBa
10 XUMHUECKHE Xumuueckue Gopmynbl. Uaaekcs! | Pemenne xummuaeckux OTo0OpakaroT COCTaB BEIIECTB C




hopmyIibt U KOO(PPUITUCHTEHI. 3aja4. MTOMOIIBI0 XUMUYECKUX
11 Xumudeckue Gopmyisl| OTHOCUTEIbHAS MOJIEKYIIIPHAS Ob6cyxnenue dbopmy.
Mmacca. MaccoBas 101 PaznuuatoT HHIEKCH U
XUMHUYECKOIO 3JIEMEHTA B ko3¢ punmentsl. Haxoasr
coenuaennu. Mudopmarms, OTHOCHUTEJIbHYIO MOJIEKYIISIPHYIO
KOTOPYIO HECYT XUMUYECKHE Maccy BELIECTBA U MACCOBYIO
bopmybr JIOJIF0 XMMHUYECKOTO AJIEMEHTA B
coeauHeHuu TpaHcaupyroT
nH(pOpMaIIHIO, KOTOPYIO HECYT
XUMHYECKHE POPMYIIbI
12 BasieHTHOCTB BanentHocTh. CTpYKTypHBIE MonenupoBanue OOBACHAIOT YTO TaKOE
13 BanentHocthb dbopmynbl. XUMUYECKHE JleMoOHCTpaIUH. BAJICHTHOCTH. [ToHMMaroT
3JIEMEHTHI C OCTOSIHHON U KoHctpynpoBanue OTpak€Hue MopsIKa
MEPEMEHHOMN BaJICHTHOCTHIO. HIapOCTEP>KHEBBIX COCIMHEHNST aTOMOB B
BeIBOT GOpMYITBI COETMHEHHS TT0 | MOAETIEH MOJIEKYII MOJIEKYJIaX BEIIECTB
BajJieHTHOCTH. OnpesiesieHue MOCPEICTBOM CTPYKTYPHBIX
BAJIEHTHOCTH XUMHUYECKOTO bopmyin. YdaTcst cOCTaBIATh
ajeMeHTa 1o (opMyJie BEIecTBa. bopMyIBl COeTUHEHUH TIO
CocraBieHue Ha3BaHUN BAJICHTHOCTHU U OIIPEIENIATH
COEJIMHEHUH, COCTOSIIUX U3 JBYX BaJICHTHOCTh JIEMEHTA 110
XUMUYECKUX 3JIEMEHTOB, 110 dbopmyIe ero coeiMHEHUs
BAJIEHTHOCTH. 3aKOH IIOCTOSHCTBA
COCTaBa BELIECTB.
14 XUMHUECKUE peakumuu. | XUMHUYecKHe peakuuu. Pearentsl | XuUMHUYECKHMA XapakTepu3yroT XUMHUYECKYIO

U IIPOYKTHI peakuuu. [Ipusnaku
XMMUYECKUX PEAKIUH. Y CIIOBUS
UX IPOTEKAHUS U MPEKpaICHuUs.
Peakuyu ropenusi.
DK30TepMUYECKUE U
SHJIOTEPMHUUECKUE PEAKIIUU.

SKCIIEPUMEHT , JUCKYCCHSL.
JdemoncTpanuu. Annapar
Kunmna. Paznoxenue
OuxpomMara aMMOHHUS.
I'openue cepsl u
MarHueBOM JICHTHI.
JlabopaTopHble ONBITHI.
5.B3aumonericteue
PacTBOPOB XJIOPUJIOB U
MOJHIOB KaJIUsl C
pacTBOpPOM HUTpaTa

peakluio U € yJaCTHUKOB
(peareHTbl U MPOTYKTHI
pEeaKInm).

OnuceIBalOT NPU3HAKY U
YCIIOBHUSI TEUEHUS XUMUYECKUX
peakuui. Paznmnuaror
AK30TEPMUUYECKHUE U
SHIOTEPMUUYECKUE PEAKLUU.
CoOTHOCAT peakiy TOPeHust U
AK30TEPMHUYECKUE PEAKLIHH.




cepeodpa.

6. [Tomyyenue rupokcuga
meau(Il) u ero
B3aUMOJICVCTBUE C CEPHOM
KHCIJIOTOM.

7. BzaumoneiictBue
pacTBOpa CoJibl €

KHCIIOTOMN
15 3aKOH COXpaHEHUs 3aKOH COXpaHEHMs MacChl XuMu4ecKkuit DopMyIHpYIOT 3aKOH
Macchl BEILIECTB. BeLIECTB. XUMUYECKHE OKCIIEPUMEHT , TUCKYCCUSI | COXPaHEHUSI MacChl BELIECTB.
XuMHU4YecKue ypaBHeHus1. CocTaBiieHHE JIeMOHCTpAIMH. CocCTaBJIsIOT HA €r0 OCHOBE
ypaBHEHUS XUMHUYECKNX YPABHEHMI. IToptpersr M. B. XUMHUYECKUE YPaBHEHUS.
WNudopmanus, koTopyro HECET JlomonocoBa u A. JI. TpaHcaupyroT HHPOpMaIHIO,
XMMHUYECKOE ypaBHEHUE. JlaBya3be. ['openue KOTOPYIO HECYT XUMUYECKHE
docdopa. OnbITHI, ypaBHEHUS.
16 XUMUYECKUe Knaccudukanus XuMuaeckux WJUTFOCTPUPYIOIIUE 3aKOH | DKCIIEPUMEHTAIBHO
YpaBHEHUS peaxiuii o coCTaBy M YUCITY COXPAaHEHHUS MaCChI MOATBEPXKIAIOT CIIPABEIMBOCTD
pEeareHToB U MPOAYKTOB. THIIBI BELIECTB. 3aKOHA COXPAHEHHUS MAaCChI
XUMHUYECKUX peakiui. Peakiuu JlabopaTropHble ONbITHI. | BEILIECTB
17 Tumbl XuMHUYECKUX COCTMHCHUS, PA3JIOKEHUS, 8.IIpoBepka 3akoHa Knaccudumupyror xummdeckue
peakuuit 3aMelleHus 1 ooOMeHa. COXPAHEHHUS MaCChI peaxkuy 1o Npu3HaKy 4ucia u
18 Tunsl XuMu4ecKux KaranuzaTopsl u kaTanus. BELIECTB HA IIpUMEPE COCTaBa peareHToB U

peakuui

B3aUMOJCICTBUA WENOYU
Y KHUCJIOTHI.

9. IIpoBepka 3akoHa
COXpaHEHUs MacChl
BEILIECTB HA IpUMeEpe
B3aUMOJCICTBUS WEIOUN
u comm xenesa (11).
JdemoncTpanun. 'opeHue
docdopa, pacTBopeHue
MIPOJIYKTa TOPEHUS B BOJIE
U UCCIeI0BaHue
MOJIY4EHHOTO PacTBOpa
JTAKMYCOM.
BzaumoaernictBue constHOM

MPOAYKTOB. XapaKTePU3YIOT
pOJIb KaTanu3aTropa B
MPOTCKAaHUH XUMUYECKOMN
peaKIuu.

HaO:romarot u onuchIBaroT
XAMHUYECKUN IKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POJIHOTO)
SI3bIKA U SI3bIKA XUMUU




KHUCJIOTHI C IIMHKOM.
[Tony4yenue rugpoxcuaa
meau(Il) u ero
pasiioKeHue mpu
HarpeBaHuU.
JlabopaTopHble ONBITHI.
10. Pa3noxenue
NepoKCcHia BOJIOPOa €
MTOMOIIIBIO OKCH/IA
maprania (V).
11.3amerienue sxej1e3oM
MeJI B MEJTHOM KYIOpOCe

19 [ToBTOpEHME U TectupoBanue, pemenue 3ana4d u | ['pynmosas padota O0600MIaI0T U CHCTEMATHU3UPYIOT
00001ICHIE TEMBI BBITIOJTHCHHE YIIPAKHEHHH TI0 CBOM 3HAHUS 110 TEME:
«HavasbHbIC TIOHATASA U | TEME «HavaspHble TOHATHS U 3aKOHBI
3aKOHBI XUMUI XuMuwy». [IpUMEHSIOT Ha
MPaKTUKE paHee U3YUEHHBIN
Marepua, paboTasi o rpymnmnam
C 3aJJaHUSIMHU PA3HOTO YPOBHS
CJIOKHOCTHU
20 K.p.Ne 1 «HavanbHbie KontposbHas padota [IpuMeHsIOT Ha MTPAaKTUKE paHee
MOHATHS U 3aKOHbI M3YYEHHBII MaTepuai, padoras
XUMUID 0 TpyNnam C 3aJaHUSIMHU
Pa3HOr0 YpPOBHSI CIOKHOCTH,
BBITIOJTHSAIOT KOHTPOJIBHYIO
pabory.
BaskHeiilme npeacTaBuTe/ M HeopraHuveckux pemecTs. Konmyecrsenubie oTHOmeHusi B xumuu (18 u)
21 Bo3znyx u ero cocras CocraB Bo31yXa. Huckyccus XapakTepu3yroT 00bEMHYIO
[Mousitue 06 o0bemHoi tone () | Pemenne 3aqaq JIOJIF0O KOMITIOHEHTA TaKON
KOMIIOHEHTA IIPUPOJHON ra3oBoi | leMOHCTpanum. IIPUPOIHOM ra30BOM CMECH, KaK
CMECH - BO3yXa Onpenenenne BO3/YX, 1 PAaCCUUTHIBAIOT €€ 0

Pacuer 00beEMa KOMIIOHEHTA
ra3oBOM CMECH IO €ro 00bEMHOI
J0Jie ¥ HA0OOPOT.

COJICpKaHUs KUCJIOPO/ia B
BO3JIyXE.

00BEMY 2TOH cMecH.
OnuceiBarOT 0OBLEMHBIN COCTAB
aTMoc(epHOTro Bo3Iyxa




MOHUMAIOT 3HAYCHHE
MOCTOSIHCTBA 3TOT'O COCTaBa IS
3JI0POBBSI

22 Kucnopon Kucnopoa. O3omn. [lonyuenue XUMUAYECKUI XapakTepus3yroT 030H, KaKk
kucioponaa. Cobupanue u HKCIIEPUMEHT AIOTPOTIHYIO MOIU(DHUKAIIIIO
pacro3HaBaHUE KUCIOPOJa. JleMOHCTpAIUH. kucinopoaa. OnuChBaOT
XUMHYECKUE CBOMCTBA [Tonmyuenue kuciopona (bu3HYeCKue U XUMHYECKIE
KHCJIOPO/Ia: B3aUMOJICHCTBHE C pa3noKeHnemM CBOMCTBA, IMOJTy4CHUE U
MeTaJlJIaMH, HeMeTalIaMu 1 MepMaHTaHaTa KaJIHs U PUMEHEHHE KUCIOPOaa C
CJIO)KHBIMHU BEIIIECTBAMH. MEPOKCHU/Ia BOJIOPO/IA. WCTIOJIb30BAHUEM PYCCKOTO
[Ipumenenue kucnopona. Cobupanue MeTooM (poaHOTO) SI3BIKA U A3bIKA
KpyroBopoT kucnopoza B BBITCCHCHHS BO3TyXa H XUMUH.

MIPHUPO/IE. BO/bI. PaciosHaBanme Y CcTaHaBIMBAOT MPUIMHHO-
kuciopona. ['openue CJICJICTBEHHBIC CBSI3U MEXKTY
MarHus, *eJesa, yrii, (U3HYECKUMU CBOMCTBAMH
cepsl u docdopa B KHCIIOPOJIa U COcO0aMu ero
KHCIIOPOJIe cooupanus. [IpoBomsT,

HaOJIFOMAIOT M OIUCHIBAIOT
XUMHUYECKUN SKCIIEPUMEHT 10
MOJTY4YCHHI0, COOMPAHHIO U
pacrno3HaBaHHUIO KUCIOPO/a C
coOII0ICHHEM MTPaBUI TEXHUKU
0€30MacHOCTH

23 I1. p.Ne3 «ITomyuyenue, | [lomyuenue, cobnpanue u [TpakTukym PaboTaror ¢ 1abopaTopHbIM

cobupanue u
pacro3HaBaHKe
KHCJIOPOa»

paciIo3HaBaHHUEC KUCJIOPOJda

NunuBuayansHas paboTa
[Tapuas pabora

00opynoBaHUEM U
HarpeBaTeIbHbIMU IpUOOpaMU B
COOTBETCTBUU C MPABUIAMH
TEXHUKH 0€30MacHOCTH.
BrimonHstoT mpocreiiiime
npuémbl 0OpaleHus ¢
1a00paTOPHBIM
06opynoBaHUEeM: cOOMpaATh
npuOOp JUIs MOJTydEeHHUs T'a30B,
MPOBEPATH €ro Ha
TrepMETUYHOCTH U HCIIOJIb30BaTh
JUISL TIOJTy9€HUS KHCIIOpOia.




Coluparor KUCI0po I METOIOM
BBITCCHCHHSI BO3/lyXa U
pacno3HaroT ero. Habmrogaror 3a
CBOMCTBaMH BEIIECTB U
SIBJICHUSIMH, TIPOUCXOISIIAMU C
BeniecTBaMu. OIUCHIBAIOT
XUMHYECKUN IKCTICPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO
(pyccKOro Ui poIHOTO) sSI3bIKa
U A3b1Kka XUMuH. COCTaBIISIIOT
OTYET 10 pe3yJibTaTaM
MIPOBEACHHOTO IKCIIEPUMEHTA

24 Oxkcupt Oxkcumpl. O0Opa3oBanue Ha3BaHui | JleMOHCTpanum. BriaensoT cylecTBeHHbIE
OKCHUJOB I10 UX OopMysIaMm. O p— MpU3HAKK OKCHIOB. J[aroT
Cocrasnenue GopMys OKCHIIOB Ha3BaHMsI OKCUIOB 110 UX
10 UX Ha3BAHMSIM. JlaGopaTopHble ONBIT. dbopmynam. CoCTaBIISIIOT
IpencraBurenu okcuaos: Boga u | 12. Ilomyrnenne (GhopMYITBI OKCHIOB TIO UX
YIIIEKUCIIBIN a3, HeraméHast W3BECTKOBOW BOJIbI TIPU Ha3BaHUSAM. XapaKTepU3yIOT
U3BECTb. MPOIMyCKaHUH TaKUX MpeAcTaBUTENeH
YIJIEKUCIIOTo ra3a OKCHUJIOB, KaK BOJA, YIJIEKHUCIIBIHI
ra3 u HerauméHas U3BeCTb
25 Bonopon Bopopon B npupone. ®usnueckue | XuMHUECKUN XapakTepus3yrT COCTaB
U XUMUYECKUE CBOICTBA SKCIIEPUMEHT MOJIEKYJIbI, PU3NYECKUE U
BOJIOPOJA, €ro MOJIyY€HUE U JleMOHCTpaIUH. XUMUYECKHE CBOWCTBA,
pPUMEHEHUE. [Tonyuenue, cobupanve U | MOJyYeHHUE U IPUMEHEHHE
pacmo3HaBaHHe BOJAOPO/JIA. | BOAOPOJA. Y CTaHABIMBAIOT
['openue Bogopoa. MPUYHUHHO-CIICICTBEHHBIE CBSI3U
Bzaumoneiictue MeXay PU3NIECKUMU
BOJIOPO/JIa C OKCUIOM MEIU | CBOMCTBAMHM U COCOOAMHU
(1. coOupaHust BOJOPOIa, MEXTY
JlabopaTopHble ONBIT. XUMUYECKUMHU CBOMCTBAMU U
13. Ilony4yenue Bogoposa | €ro NpuMEHEHUEM
B3aUMOJICHCTBUEM ITUHKA
U COJISITHOM KHUCIIOTBI
26 ILp. Ned4 [TpakTkym PaboTaroT ¢ 1abopaTtopHbIM
«Ilonyuenue, WnausunyaneHas pabora 000py0BaHUEM U




cobupanue u
pacro3HaBaHue
BOJIOPOJIa»

[Tapnas pabora

HarpeBareIbHBIMU IPUOOpaMU B
COOTBETCTBUU C IIPaBUIIAMU
TEXHHUKH 0€301aCHOCTH.
BrimosHsoT npocreitime
IpreMbl 0OpalleHus ¢
1ab0opaTopHBIM
000pyI0BaHNEM: COOMpPATh
puOOp Ui MOJIy4EHUs Ta30B,
MPOBEPSTH €ro Ha
T€PMETHYHOCTh U UCIIOJIb30BATh
JUISL TIOJTY4€HHUs BOJIOPO/Ia.
ColuparoT BOAOPOI METOJOM
BBITECHEHHUSI BO3/yXa U
pacno3HatoT ero. Habmrogaror 3a
CBOMCTBAMH BEIIECTB U
SIBJICHUSIMH, TIPOUCXOISIIIAMH C
BenrectBaMu. OMUCBHIBAIOT
XUMHYECKUN SKCIIEPUMEHT C
MOMOIIBIO €CTECTBEHHOTO
(pyccKOTo MM POJTHOTO) SI3bIKA
u si3b1ka XUMHH. COCTaBIISIIOT
OTUYET MO pe3yabTaTam
MIPOBEICHHOTO SKCIIEPUMEHTA

27

KucnoTtel

KucimoTel, BX COCTaB M UX
knaccudukanus. MHIMKaTopsl.
Tabnuia pacTBOPUMOCTH.
ConsiHas U cepHasi KHCIIOTBI, UX
CBOWCTBA M IPUMEHCHHUE

XUMUYECKUI
3KCIIEPUMEHT
JdemoHcTpanmm.
Konnekuust MUHEpanbHbIX
kucnot.IIpaBuio
pa3baBiieHUs cepoit

KUCJIOTEL
JlaGopaTopHbI€e ONBIT.
14, Pacno3naBanue

KHCJIOT UHAUKATOpaMHU.

AHaNU3UPYIOT COCTaB KHCIIOT.
Pacnioznaror KHCJIOTBI C
IIOMOIIBIO WHIUKAaTOPOB.
XapakTepusyror
npencTaBUTENEH KHCJIOT:
COJIIHYIO " CEpHYIO.
XapakTepusyrT pacCTBOPUMOCTD
COEUHEHUN c IIOMOIIIBIO
TaOIMIIBI PACTBOPHUMOCTH
YcTaHaBIMBaOT MIPUYUHHO-
CIECICTBEHHBIE CBA3U  MEXKIY
CBOMCTBAMH COJISHOM M CEpHOU
KACIOT M 00jacTaMu  MX




MMPUMCHCHUS.

28 Comnu Conu, ux cocTaB ¥ Ha3BaHUSI. Huckyccus XapakTepusyloT ~ COJIM  Kak
PactBopumocTs coseil B BoJe. JleMoHCcTpanum. IIPOJIYKTHI 3aMELLEHUS BOAOPOIa
[IpencraBurenu colien: XJI0pUg Komnexnus COJIEH. | B KHCIIOTE Ha  MeTajll
HaTpus, KapOOHAT HATpus, Tabmauna 3anuchiBaloT (GopMynbl  coJiei
docdar kambIus. 0 BaJCHTHOCTH. Ha3bIBaroT
con 1o popmymam.
Ucnons3ytor TaOIUITY
pacTBOPUMOCTHU e
XapaKTEPUCTUKNA CBOMCTB COJIEH.
IIpoBogsT pacu€Tsl 1o
dbopmynam cosieit
29 KommuectBo BemectBa | [locrosiHHas ABoraapo. JleMOHCTpaLUH. OOBACHAIOT YTO TaKoe
KommuectBo BemecTBa. MoIIb. HexkoTopsie MeTaibl, KOJIMYECTBO BEIIECTBA, MOJIb,
Mounspuas macca. Kpatasie HEMETaJlJIbl U COEJMHEHUsI | MOCTOsIHHAsE ABOTaipo,
€IMHUIIBI U3MEPEHUSI KOJIMYECTBa | KOJMYECTBOM BEIIECTBAa B | MOJIIpHAs Macca.
BEIIECTBA — MUJUIUMOJIb U 1 monb
KHUJIOMOJIb, MUJUTUMOJISIPHAS U
KUJIOMOJISIPHAsl MacChl BELIECTBA.
Pacyers! ¢ ucnonpzoBaHueM
HOHATUI «KOJIMYECTBO
BEIIIECTBA», «MOJIIPHAs Maccay,
«IIOCTOsIHHAsE ABOTaZpo».
30 Pemenue pacueTHbIx Pemienue pacueTHbIx Pemator 3agaun ¢
3a1a4 3a7a4y UCIOJIb30BAHUEM MOHATHI
«KOJINYECTBO BEILLECTBAY,
«MOJIIpHAs Maccay,
«TIIOCTOSTHHAsA ABOTa/Ipo
31 MonsipHblii 00beM 3akoH ABorazapo. MossipHbIi Pemenne pacueTHbIX OOBACHSIOT YTO TaKoe

ra3o00pa3HbIX
BEIIECTB

00BbeM ra3o00pa3HbIX BELIECTB.
OTtHOCHUTENbHAS IIOTHOCTD
OJIHOTO Ta3a o IpYroMy.
KpartHble equHUIBI H3MEpEeHus —
MUITUMOJISIPHBIN 1
KUJIOMOJISIPHBIN 00bEMBI

3a/aq
Huckyccus
demoncTpaumnu. Moneinb
MOJISIPHOTO 00BeMa
ra3000pa3HBIX BEIIECTB

MOJISIpHBII 00BEM ra30B,
HOpMaJIbHbIE yclioBH .Pemmaror
3a/1a4y C UCIOJIb30BAHUEM
MOHATUN «KOJIMYECTBO
BEILECTBA», «MOJISIPHAs MAacCay,
«MOJIIpHBII 00BEM T'a30By,




ra3000pa3HBIX BEIIECTB.
PacueThl ¢ HCoab30BaHUEM
MMOHATHH «KOJIUYECTBO
BEILIECTBAY, «KMOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM T'a30BY,
«IOCTOSIHHAsT ABOTaJIpoO».

«IOCTOSIHHASE ABOTAIpO».

32 Pacuétel no Pacuersl ¢ ucnosp3oBanuemM Pemenne pacueTHbIx XapakTepusyroT
XUMUYECKUM MOHSATUN «KOJIMYECTBO 3a/1a4 KOJIMYECTBEHHYIO CTOPOHY
YpaBHEHUSIM BEIIIECTBAY, «KMOJISIPHAS Maccay, XUMUYECKUX 0OBEKTOB U
33 Pacuérsl o «MOJISIPHBIH 00BEM Ta30BY, nporieccoB. Pemarot 3a1aum ¢
XUMUYECKUM «auciio ABoraapo WCIIOJIb30BAHUEM TOHSITUM
YpaBHEHUSIM «KOJIMYECTBO BEIIECTBAY,
«MOJIIpHAST Maccay, «KMOJISIPHBIN
00BEM ra3’oBy, IIOCTOSHHAS
ABoraapo»
34 Bona. OcHoBanus I'uppocdepa. KpyroBopoT Boabl B | XUMHYECKHI OOBSICHSIIOT YTO TaKOE
npupoje. Guznueckue u AKCIIEPUMEHT «OCHOBAHHUSI», «IIEIOYN,
XUMUYECKHE CBOMCTBA BOJIBI: JleMOHCTpAIUH. «KAaueCTBEHHAs PeaKIusi»,
B3aUMO/JIEVCTBHUE C OKCHIAMMU. Kosmeknus ocHOBaHUM. «UHAUKATOP.
OcHoBaHus1, UX COCTAB. JlaGopaTopHbIe ONbIT. Knaccudumupytor ocHoBaHus
PacTtBOpuMOCTH OCHOBaHUH B 15. I3mMeHenune okpacku [0 paCTBOPUMOCTH B BOJIE.
BoJIe. MI3MeHeHHne okpacKku WHIUKATOPOB B MICJIOYHON | OnpenenstoT NpuHa JIeKHOCTH
VHJIMKAaTOPOB B LIENIOYHOM CpeNe. | cpege. HEOPraHUYECKHUX BEIIECTB K
[IpencraBuTeny menoyei: KJIaCCy OCHOBAHUI 1o Gopmye.
TUAPOKCHIBI HATPHS, KAJIHS U XapakTepusyloT CBOWCTBA
KaJIbIIHS. OT/CIIbHBIX MPEICTABUTEIICH
ocHoBaHUU. Mcnons3yroT
TabIUIly PaCTBOPUMOCTH ISt
OIpeeNieHUs. paCTBOPUMOCTH
OCHOBaHUMU.
35 PactBopel. MaccoBas | PactBoputens u pacTBOpEHHOE Pewenue 3agau OOBACHAIOT YTO TAKOE

J0JIs
PacTBOPEHHOTO
BEILIECTBA

BEILECTBO. PacTBOPBL.
PactBopenue. I'mapartsr.
MaccoBast 10151 paCTBOPEHHOTO
BellecTsa. Pacuersl, cBsA3aHHbBIE C

Huckyccus
XUMHUYECKUI
DKCIIEPUMEHT
JlabopaTopHbIe ONBIT.

«MaccoBas 10J11 PACTBOPEHHOTO
BEIIeCTBay. Y CTAaHABJIMBAIOT
aHAJIOTHH ¢ O0OBEMHOM J0JIEH
KOMIIOHEHTOB Ir'a30BO#l CMECH.




HUCITIOJIb30BAHUECM ITIOHATUA
«MaccoBast JI0Jisi paCTBOPEHHOTO
BEILIECTBA.

16. O3HakomiieHHE C
rpernaparamMmu JOMaliHen

WJIU [IKOJIbHOU aIlITEYKU —

pacTBOpamu Mepokcuaa
BOJIOPOJIa, CHUPTOBOM
HACTOMKHU HoJa U
HAIIATBIPHOTO CITUPTA.

Pemmarot 3a1a4u C
HCIIOJb30BaHUEM TTOHSITHI
«MaccoBas JIOJId DISMCHTA B
BCIIECTBEY, «MACCOBast OIS
PacTBOPEHHOTO BEIIECTBAY,
«o0ObemMHast J10J1s ra3000pa3HOTo
BCIIECCTBAY

36

IT.p. Ne 5
«[IpuroroBnenue
pacTBOPOB COJIEH C UX
3aJJaHHOM MAaCCOBOM
JIOJIE

IIpakTukym
WNunnBuyansHas pabota
[Tapnas pabora

PaGorator ¢ 1abopaTtopHbIM
000pyTIOBaHUEM U
HarpeBareIbHBIMU IPHOOpaMU B
COOTBETCTBUU C IMPABUIIAMH
TEXHUKU O0€30MMacHOCTH.
BrimosHstoT npocreitme
MIPUEMBI 0OpaIIeHUs C
1abopaTopHBIM
000py/TIOBaHUEM: C MEPHBIM
HWIHHIPOM, C BECAMH.
Haoirogaror 3a cBoiicTBaMu
BEIIECTB U SIBJICHUSAMH,
MPOUCXOSIIMMH C BEIIECTBAMHU.
OnuchIBatOT 3KCIIEPUMEHT C
MOMOIIBIO €CTECTBEHHOTO
(pyccKOTo WJIM POJTHOTO) SI3bIKA
U si3b1ka XUMHUH. COCTaBIISIIOT
OTYETHI 10 pe3ysibTaTaM
MIPOBEJICHHOTO SKCIIEPHUMEHTA

37

O06o006111EHNE U
CHCTEeMaTH3aIus
3HAHUM 10 TEME:
«Baxneiue
MPEICTaBUTENU
HEOPraHUYECKUX
BEIIIECTB.
KomnuecrBenHbie
OTHOIIICHUS B XUMUM)

['pynmnosas pabota

O0600111aI0T ¥ CUCTEMATU3UPYIOT
CBOM 3HAHMS 110 TEME:
«BaxxHel1ue npeacTaBUTEIn
HEOPraHMYECKUX BEIIECTB.
KoauuecTBeHHBIE OTHOIIIEHHUS B
xumumny». [IpuMensroT Ha
MIPAKTUKE paHee U3Y4EHHBIH
Matepuai, padboTas 1mo rpynmnam
C 33JJaHUSIMH PA3HOTO YPOBHS




CJIOKHOCTH

38 K.p.Ne2 no Teme: Konrponsnas pabora [TpuMeHSIOT Ha IPAaKTUKE paHee
«Baxnenmue W3YYCHHBIN MaTepuai, paboras
IIpEICTaBUTENN 10 TpyNIam C 33JaHUSAMHU
HEOPraHUYECKUX Pa3HOro YpOBHSI CJIOKHOCTH,
BEILECTB. BBIIIOJIHSAIOT KOHTPOJIBHYIO
KonuuectBennsie pabory.

OTHOIIEHUS B XUMHUM»
OcHoBHBIE KJIacChl HeOpranuyeckux coeguHenni (10 4)

39 Oxcuer: O06o006meHne cBeaeHuit 00 XUMUYECKUHT OOBSCHSIIOT YTO TaKOe
KJaccupuKanus u OKCHUJAX, UX KJIacCU(pUKaIUH, 9KCIEPUMEHT HecoJieoOpa3yromre OKCUIbl,
CBOMCTBA HAa3BaHUSX U CBOMCTBAX. JlaGopaTopHble onbITHI. | cojieoOpa3yromre OKCUIbl,

CriocoObI TTOTYy4EeHHST OKCHUIOB 17. B3aumoneiicTBue OCHOBHEBIE€ OKCHJIBI, KHCIIOTHBIE
OKCHJA KaJIbLUA C BOJOU. | OKCHJIbI. XapaKTepu3yroT o01ue
18. IlomyTHEHHE XHUMHYECKHE CBOMCTBA
M3BECTKOBOU BOJIbI COIC00Pa3yIOIINX OKCHTIOB

(KUCTIOTHBIX M OCHOBHBIX)
CocTaBmsiOT ypaBHEHHUS
peaKkuii ¢ y4aCTUEM OKCHJIOB.
Habmrogaror 1 onuceIBaoT
pEeaklMy C y4aCTHEM OKCHUIOB C
IIOMOIIIbIO €CTECTBEHHOTO
(pyccKOT0 MM POJTHOTO) SI3BIKA
U sA3bIKa Xumuu. [IpoBoast
OIIBITHI, IOATBEPKIAIOIINE
XUMHUYECKUE CBOKCTBA OKCUIOB
¢ coOroieHreM MpaBul
TEXHUKH 0€30MaCHOCTH

40 OcHoBanus: OcHoBaHus, uX KIaccuukanus, | XUMHUECKHH CocTaBIsIIOT ypaBHEHHUSI
KiaccupuKaius u Ha3BaHMsI U CBOMCTBA. AKCIEPUMEHT peaxkuuil ¢ yqacTueM
CBOMCTBA B3anmonelictBre ¢ KUCIOTaMU, JlaGopaTopHble onbIThl. | ocHOBaHUil. Habmogaror u

KHCJIOTHBIMU OKCUAAMH U 19. Peaxknus OIMCBHIBAIOT PEAKIUH C

coJiiMU. Paznokenue HENTpaau3aluu. Y4acTUEM KHUCJIOT C IIOMOILBIO

HCPACTBOPUMBIX OCHOBaHMI.

Crnioco0bI oJTy4eHHs: OCHOBAHHIA.

20. ITonmyyenwue
rugpokcua meau (1) u

€CTECTBEHHOT'0 (pPyCCKOTO MU
POJIHOTO) sI3BIKA U SI3bIKA




€ro B3aUMO/ICHCTBUE C
KHCJIOTOM.

21. Paznoxxenue
rugpokcuaa meau (I1) mpu

XI/IMI/II/I.HpOBOI[}IT OIIBITHI,
MOATBCPKAAOIINUC XUMHUYCCKUC
CBOIiCTBa OCHOBAHUM, C
COOJIIOZICHUEM TPaBUJI TEXHUKU

HarpeBaHuU. 0€30M1acCHOCTH
41 Kucnotsr. KucnoTsl, ux xiaccuduxamnus u XUMUAYECKUI XapakTepusyrT odiue
Knaccudukarms Ha3zBaHus. OOIIMEe XUMUYCCKHE OKCIIEPUMECHT XHUMHYECKHE CBOHCTBA
KHCJIOT CBOMCTBA KUCJIOT. JlaGopaTopHble onbITHL. | KUCITOTCOCTABIISIIOT YPAaBHCHHUS
42 CBoiicTBa KHCIIOT B3aunmoeiicTBre KUCIOT ¢ 22. B3auMoeiicTBre peaKIuii C y9acTUeM KUCTIOT.
MeTaJuTaMH. DIEKTPOXUMHUUECKHH | KUCIOT ¢ MeTauiamu. 23. | HaOmromaroT u onuchIiBalOT
A HAIIPSIKEHUN METaJUIOB. B3anmoelicTBre KUCIOT € | peaklMK C y4aCTHEM KUCIIOT C
B3anmoneiicTBre KUCIIOT € COJISIMUA MMOMOIIBI0 €CTECTBEHHOTO
OKCHJIaMU METAJIJIOB. (pyccKoro Wi pOJHOTO) S3BbIKA
B3aumoelicTBrE KUCIIOT C U S3BIKA XHUMHH.
OCHOBAaHUSMH — PEAKITUS [TpOBOIAT OTIBITHI,
HEUTpaTU3aIHH. MTOITBEPIK IAFOIITUE XUMHUIECKUE
B3anMonelicTBie KUCIIOT ¢ CBOMCTBA KHCIIOT, C
consamu. [lomyuenue COOJIOZICHHEM TTPaBUJ TEXHUKHU
OCCKUCIIOPOTHBIX U 0€30I1aCHOCTH
KHCJIOPOJICOAEPKAIUX KUCIIOT.
43 Knaccudukanus coneii | Cosn, ux kinaccupukamus u XUuMHUYeCcKni PaznuyaroT noHATHS «CpeiHrE
cBoiicTBa. B3aumoneiicTBue SKCIIEPUMEHT COJINY», «KUCJBIE COTTUY,
coJiel ¢ MeTaJulaMU, 0COOEHHOCTH «OCHOBHBIE COJIH.
44 CBoiicTBa coeit 9THX peakuuil. Bzaumonelicteue | JlaGopaTtopHsble onbIThI. | XapaKTepU3yIOT o01IHe

COJIEH C COJISIMHU.

24. O3HaKoOMIIEHHE
CKOJUICKIIUEN COIEH.
25. BzanMopeiictue
cynbsdara meau (II) ¢
JKeIIe30M.

26. B3zauMoelicTBre
COJIEH C COJISIMHU.

XHMHYECKHE CBOMCTBA COJICH.
CocTaBiI0T ypaBHEHUS
peaxiuii C yuacTueM coJlieid.
HabnromaroT ¥ ONHUCHIBAIOT
pEeaKlMK C Y4aCTHEM COJIEH ¢
IMOMOIIBI0 €CTECTBEHHOTO
(pyccKOro UM POJIHOTO) SI3bIKA
U sA3bIka Xumuu. [IpoBoast
OTIBITHI, TOJATBEPKIAIOIINE
XHMHYECKHE CBOMCTBA COJICH C
cOOMIOICHNEM MPaBUII TEXHUKU




0€e30IacHOCTH
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I'eneTnyeckas cBA3b
MEXy Kilaccamu
HEOPraHUYECKUX
BCIIICCTB

I'eneTnyeckue psasl MeTaia u
HeMmeTaula. I'eHeTndeckas CBs3b
MEXKY KllacCamMu
HEOPraHUYECKUX BEIIECTB.

JlabopaTopHble ONBITHI.
27. 'eneTnyeckas CBsI3b
Ha PUMEPE COCAMHEHUN
MEJIH.

XapakTepu3yroT IMOHITUE
«TEHETUYECKUU PSa».
NnmrocTpupyroT reHeTUYECKYIO
B3alMOCBSI3b MEXKY
BELIECTBAMMU:

IIPOCTOE BEUIECTBO — OKCHUJL
— TUJPOKCUT — COJIb.
3anuchIBalOT ypaBHEHUS
peaKkuuii, COOTBETCTBYIOLIUX
MOCJIEZIOBATEIbHOCTU
(«uenoukey») npeBpalieHuit
HEOPraHMYECKUX BEIEeCTB
Pa3IMYHBIX KJIACCOB.
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IL.p. Ne 6 «Pemienue
AKCIEPUMEHTAIBHBIX
3a1au»

IIpakTukym

VYyarcs obpammarsces ¢
1ab0paTOPHBIM 000PYI0BAHUEM
Y HarpeBaTelIbHBIMH PUOOpaMu
B COOTBETCTBUU C MPaBUIAMHU
TEXHUKH 0€30ITacHOCTH,
pacrno3HaBaTh HEKOTOPbIE
aQHUOHBI U KAaTHOHBI.
HaOironaror cBoiictBa
AIIEKTPOJIUTOB U MIPOUCXOISIIHE
¢ HUMU siBieHus. HabmogaroT u
OTHCHIBAIOT PEAKIUU C
y4acTUEM DIIEKTPOJIUTOB C
MOMOIIBIO0 €CTECTBEHHOTO
(pyccKoro Uiy poHOTO) SI3bIKA
U s3bIKa XUMHHA. POPMYITUPYIOT
BBIBOJIBI 110 PE3yiIbTaTaM
MIPOBEJICHHOTO SKCIIEPHUMEHTA
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O06o006mIcHNE U
CHCTEMaTHu3aIus
3HAHUM 110 TEME:
«OCHOBHBIE KJIAaCCHI

CaMocTosTenbHas pa60Ta

O06001IatoT 1 CUCTEMATU3UPYIOT
CBOM 3HAHUS 0 TEME:
«OCHOBHBIE KITIaCChI
HEOPraHUYeCKUX COCHMHEHHI.




HEOPraHU4YECKUX
COEIMHEHUI

IIpuMeHAIOT Ha IPAKTUKE paHee
M3yUYCHHBIN MaTepuai, padoras
10 TPYIIIaM C 3aJaHUsAMU
Pa3sHOro ypOBHSI CJIOKHOCTHU

48 K.p. Ne3 1o teme: KonTponbhas padora [IpuMeHsIOT Ha IPaKTUKE paHee
«OCHOBHBIE KJIaCChI M3YYEHHbII MaTepual, padoras
HEOPraHUYECKUX 0 TpyINIaMm C 33JaHUSIMHU
COCIMHEHU I Pa3HOro YpOBHSI CJIOKHOCTH,
BBITNIOJIHSAIOT KOHTPOJIBHYIO
pabory.
IMepuonuueckuii 3axon u Iepuoanyeckas cucrema xumudeckux 3jiementoB J[. U. MennesieeBa u crpoenne aroma (8 u)
49 EcrecTBennsie EcrecTBeHHBIE CeMelicTBA JlaGopaTopHblie onbITbl. | OOBACHAIOT IPU3HAKH,
ceMelcTBa XUMHYECKUX DIIEMEHTOB: 28. Tomyyenwue [MO3BOJIAIOIINE OOBEIUHATD
XUMHUYECKUX HIEJIOYHBIE U aM(pOTEpPHOro rMAPOKCUIA | TPYIIBI XUMAYECKUX 3JIEMEHTOB
JJIEMEHTOB. I1EJIOYHO3EMENbHBIE METAILIBI, U UCCIIEN0BaHUE €T0 B €CTECTBEHHBIE CEMENCTBA.
AmdoTtepHOCTB rajoreHbl, UHEPTHBIE CBOWCTB. PackppIBatoT XuMHU4YECKUI

(6maropoHbIC) Ta3bI.
AMdoTtepHoCcTh. AMpOTEpHBIE
OKCHJIBI U TUIPOKCH/IBI.
KommuiekcHbie couu.

CMBICIT (3TUMOJIOTHIO) Ha3BaHUH
€CTECTBEHHBIX CEMEWNCTB
AprymeHTUpyoT
OTHOCHUTEJIbHOCTh Ha3BaHUs
«UHEPTHBIE Ta3bl»

OOBACHAIOT YTO TaKOE
«aM(pOTEpHBIE COCTUHEHUSD.
HabmrogaroT 1 onuchIBaoT
peakumii MeX 1y BEIIECTBAMH C
MOMOIIBIO PYCCKOTO (POJIHOTO)
S3bIKA U S3bIKa XUMHH.
XapakTepus3yroT ABONCTBEHHBII
XapaKTepe CBOMCTB
amM(pOTEepPHBIX OKCHJIOB U
rUAPOKCHIOB. [IpoBOAAT OTIBITHI
IO MOJIYYEHHUIO U
MOATBEPKJICHUIO XUMUYECKUX
CBOMCTB aM(OTEPHBIX OKCHJIOB




Y TUAPOKCHUJIOB € COOIIOIEHUEM
NIPaBUJI TEXHUKU 0€3011aCHOCTH.

50 Otkpertue . U. Otkpertue . . MenneneeBsiMm JleMOHCTpaIUH. Paznuyaror ectecTBEHHYIO U
MenpeneeBbiM [leprouueckoro 3akoHa u Paznuansie hopmbl HCKYCCTBEHHYIO
[Iepnoanueckoro co3nanue uM [lepnoanueckoi TabIUL IEPUOANYECKOI KJIacCU(UKAIIH.
3aKOHa CUCTEMBI XUMUYECKUX IJIEMEHTOB. | CUCTEMBI. ApryMeHTUpYIOT OTHECEHUE
MonenupoBanue [Tepronueckoro 3akoHa K
MIOCTPOECHHUS €CTECTBEHHOH KiaccU(PUKaIIIH.
Ilepnoanueckoit cucreMsl | MoaenmupyrOT XUMUYECKUE
. . MenneneeBa 3aKOHOMEPHOCTH C BBIACICHUEM
CYILIECTBEHHBIX XapaKTEPUCTUK
00BEKTa U MPEJICTABICHUEM UX B
MIPOCTPAHCTBEHHO-TpapuuecKon
WM 3HAKOBO-CUMBOJIMYECKOM
dhopme
o1 OcHoBHble cBeieHUs1 | ATOMBI Kak opma JemoncTpanuu. Mozaenu | OOBACHSIOT YTO TaKOE
O CTPOECHUU aTOMOB. CYLIECTBOBaHMS XUMHUYECKHUX aTOMOB XMMHUYECKUX «IIPOTOHY, KHEUTPOHY,
31eMeHTOB. OCHOBHBIE CBEICHUS | SJIEMEHTOB. «AIEKTPOH», «XUMHUYECKHUI
O CTPOEHUU aTOMOB. AJIEMEHT», «MacCOBOMI
Jloka3zaTenbCcTBa CIOAKHOCTH gucino». OnuchIBalOTCTPOCHUE
CTpOEHHS aTOMOB. OIIBITHI s/ipa aToMa UCHOJIb3Ys
Pesepdopna. [Tnanerapuas [Iepuoanueckyro cucremy
MOJIEJIb CTPOEHHS aTOMa. XUMHUYECKUX 351eMeHToB /[, U.
CocraB aTOMHBIX s/1€p: IPOTOHBI, Memnneneesa. [Tomydaror
HEUTpoHbl. OTHOCUTENbHAS MH(OPMALIKIO 110 XUMUU U3
aToMHas Macca. BzaumocBs3b pPa3IMYHBIX UCTOYHHUKOB,
MOHATUI «IIPOTOHY», KHEUTPOH, aHAIM3UPYIOT €€.
«OTHOCHUTEJIbHAsI AaTOMHAs1 Maccay.
52 Crpoenne Muxkpomup. DIEKTPOHBI. Huckyccus OOBACHSIOT YTO TaKoe

ANEKTPOHHBIX YPOBHEHN
ATOMOB XHUMHYCCKHX
sneMeHTOB Ne«Nel-20
B TaOmuie . M.
MeHaeneena.

CTpoeHue NEeKTPOHHBIX YPOBHEH
aTOMOB XHUMHUYECKHUX DJIEMEHTOB
NeNe 1-20. Iousgrue o
3aBEPIICHHOM AJIEKTPOHHOM
YpOBHE.

JIEKTPOHHBIN CIIOW UIIU
HHEPTreTUYECKUil YPOBEHb.
CoCTaBISAIOT CXEMBI
pacripeiesieHus! SJIEKTPOHOB T10
AIIEKTPOHHBIM CIIOSIM B
AIIEKTPOHHOU 000JI0UKe
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[Tepuonnueckuii 3aK0H
. Y. Menneneesa u

CTPOCHHUC aTOMa

H3oTonbl. Du3znueckuii CMbICI
cuMBoJiuky [leproauaeckoit
cuctembl. CoBpeMeHHas
dopmynupoBka [leproguaeckoro
3aKoHa. MI3MeHeHus CBOMCTB
3JIEMEHTOB B MEPUOIAX U
rpymmax, Kak QyHKIUs CTPOSHUS
JJIEKTPOHHBIX 000JI0YEK aTOMOB.

Huckyccus

PackpbIBatoT ¢pusndeckuit
CMBICIT: TIOPSAZIKOBOTO HOMEpa
XHMHUYECKOTO 3JIEMEHTa, HOMepa
Nepro/ia 1 HOMepa IPYIIIIHL.
OOBACHSIOT 3aKOHOMEPHOCTH
M3MEHEHHS METAJUTMYECKHUX H
HEMETAJUIMYECKUX CBOMCTB
XHUMHAYECKHUX DJIEMEHTOB M UX
COEAVHEHUH B IEPUOJIAX U

rpymnmnax

54 XapakTepucTuka XapakTepucTUKa JIEMEHTa- demoncrpauuu. Moaenn | XapakTepu3yrOT XUMUYECKUE
XUMHUYECKOTO MeTajlia ¥ 3JIeMeHTa-HeMeTajla | aTOMOB 3JieMeHTOB 1—3- | aymeMeHTsl 1—3-T0 eproA0B 1o
3JIEMEHTAa Ha 10 UX TMOJIOKEHUIO B r'0 TIEPUOJIOB WX TOJIO)KCHHIO B
OCHOBAaHHU €T0 [Teproanueckoii cucreme [Tepuonnueckoit cucreme
TOJIOKEHUS B XUMHUYECKUX AnemeHToB Jl. U. XUMHYECKUX 31eMeHToB /. U.
[Tepuonuueckoit Menpeneena. MenneneeBa. ApryMEHTHPYIOT
CUCTEME CBOWCTBA OKCHJIOB U

55 XapakTepucThka TUAPOKCHUJIOB METAIIJIIOB U
XUMHUYECKOTO HEMETAJUIOB MOCPEACTBOM
3JIEMEHTAa Ha YpaBHEHUH peakLuii
OCHOBAHUU €T0
MIOJIOKEHUS B
[Tepuoauueckoit
CUCTEME

56 3HaueHue CooOrienus yyammxcs o xu3Hu, | Juckyccus OnpenensitoT ICTOYHUKHU
[Tepuoanueckoro HAy4YHOU U OOIIECTBEHHOM IIpe3enTanus XUMHUYECKON nHpOopMaIuu.
3aKOHa U nestenbHOocTH .M. MenaeneeBa [TonyyaroT HEOOXOAUMYIO
[lepuoaunueckoit «IlepuoauyeckoMy 3aKOHY HE HH(pOpMAITHIO U3 PA3TUIHBIX

CUCTCMbI XUMHNYCCKHUX

anemeHTOB J[. 1.
Menpeneena

TPO3UT pa3pylIeHHE, a TOJIBKO
pa3BUTHE U HAJICTPOUKH
oOemaroTcst

HCTOYHUKOB, AaHAJIU3UPYIOT €€,
0(pOopMIISIOT UH(DOPMAITMOHHBIH
IIPOJYKT, IPE3EHTYIOT €TO0,
BEIYT HAYYHYIO TUCKYCCHIO,
OTCTaWBAIOT CBOIO TOUKY 3pEHUS

Xumuueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peaknuu (11 u)
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HNonnag xumuueckas
CBA3b

HNonnas xumuueckas CBs3b.
Hownbl, 06pa3oBaHHBIE aTOMaMH
METAJIJIOB U HeMeTalIoB. CXeMbl
00pa3oBaHusi MOHHOW CBSI3U IS
OuHapHBIX coenuHeHnil. MoHHbIe
KPUCTAJUIMYECKUE PELIETKU U
¢u3nveckre CBOWCTBA BEIIECTB C
STUM TUTIOM peméTok. [lousitue o
bopMyIBHOM €IMHUIIE BEIIECTBA.

JleMOHCTpaLum.
Buneodparments! u
cranael «MonHas
XHMUYECKasl CBA3DY.
Kommexmus BemecTs ¢
MOHHOM XUMHUYECKOH
CBs13b10. MO1e7T1 HOHHBIX
KPUCTaJUTMUECKHUX
PEWETOK.

OOBSCHSIOT YTO TAaKOE MOHHAs
CBSI3b, HOHBL. XapAKTEPU3YIOT
MEeXaHU3M 00pa30BaHUsI HOHHON
cBsi3u. COCTaBIISAIOT CXEMBI
00pa3oBaHusi HOHHOU CBSI3HU.
Hcnonb3yroT 3HaKoBOE
MozenupoBanue. Onpeaenstor
THUI XUMUYECKOU CBS3U IO
dbopmyre BemecTa. [IpuBoast
MPUMEPHI BEIMIECTB C MIOHHOU
CBSI3bI0. Y CTAHABJIMBAIOT
MIPUYMHHO-CJICJICTBEHHBIE CBS3H
MEXy COCTaBOM BEIIIECTBA U
BHJIOM XHMHUYECKOH CBSI3H,
MEXK1y HOHHOU CBS3BIO U
KPUCTAJUTMYECKUM CTPOCHUEM
BEILIECTBA ,MEKTY
KPUCTAJUIMYECKUM CTPOCHUEM
BELIECTBA U €ro (PU3NYECKUMU
CBOWCTBAMH
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KoBanenTnas
XAMHYECKas CBA3b

KoBaneHTHast XuMnu4eckas CBs3b.
DJEeKTPOHHBIE U CTPYKTYPHbIE
dopmyisl. [lonstue o
BasieHTHOCTH. KoBasieHTHas
HenoJsipHast cBs3b. CXeMbl
00pa30BaHus KOBAJEHTHOMN CBSI3U
JU1s1 OMHAPHBIX COEMHEHUI.
MonekyisipHble U aTOMHbIE
KPHUCTAITINYECKUE PEIIETKH, U
CBOJCTBA BEILLECTB C 3TUM THUIIOM
pemeEToOK

JdemMoHCTpaumu.
BuneodparmenTs! u
cnannel «KoBaneHTHas
XHMHUYECKast CBA3bY.
Konmekius BemniecTs
MOJIEKYJIIPHOTO U
ATOMHOTO CTPOCHHUS.
Moienu MONEKYISAPHBIX U
aTOMHBIX
KPUCTAJUIMYECKUX
PELETOK.

OOBICHIIOT YTO TAKOE
KOBaJIEHTHAS CBSI3b,
BajeHTHOCTh. COCTaBJIAIOT
CXeMbI 00pa30BaHUs
KOBAJICHTHOW HEMOJIAPHOU
XUMHYECKOH CBSA3H.
Hcrnonib3yroT 3HaKOBOE
MOJICTMPOBAHNE.

OnpenenstoT TUIT XUMUYECKON
CBs3M 10 (hopMyJie BEIIECTBA.
[IpuBOAAT IPUMEPHI BELIECTB €
KOBQJICHTHOM CBS3BIO.
YcTaHaBIMBaOT MPUYUMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXIY
COCTaBOM BEIIECTBA M BUJIOM
XUMUYECKOU CBSI3U, MEXTY




KOBAJICHTHOH CBS3bIO 1
KPUCTAJUIMYECKUM CTPOCHUEM
BEILIECTBA, MEXKLY
KPUCTAJUIMYECKUM CTPOCHUEM
BEIIECTBA U €r0 (PH3HUECKUMHU
CBOMCTBaMH
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KoBanentuas
MOJIApHAs. XUMHYECKas
CBA3b

DIEeKTPOOTPULIATEILHOCTD. Psij
ANEKTPOOTPULIATENBHOCTH.
KoBanenrnas nonsipHas
XHMHUYECKas CB3b. J(UMob.
Cxembl 00pa3zoBaHus
KOBAQJICHTHOM IOJISIPHOM CBSA3HU
JUIst OUHAPHBIX COETMHEHUH.
MouiekynsipHble U aTOMHbIE
KPUCTAJUIMYECKUE PELIETKHU, U
CBOMCTBA BEIIECTB C dTUM THUIIOM
PEMIETOK.

JemoncTpauuu. Moaenu
MOJICKYJIISPHBIX U
ATOMHBIX
KPUCTATININICCKHUX
peLETOK

OOBSCHSIOT YTO TaKOe
KOBAJICHTHAsI MOJISIPHAs CBSI3b,
ANEKTPOOTPHUIATEIHHOCTD,
BO3TOHKA UJIU CyOIUMaIusl.
CocCTaBIsAIOT CXEMBI
00pa3oBaHusl KOBAJIEHTHOM
MOJIIPHON XUMHUYECKOMN CBSI3U.
Hcnonp3yroT 3HakoBOE
MOJISTHPOBAHNE.
XapakTepu3yroT MEXaHU3M
00pa3zoBaHUs MOJIIPHOM
KOBAQJICHTHOM CBSI3U.
OnpenensitoT TUIT XUMHYECKON
CBsI3U 110 (hOPMYJIE BEIIECTRA.
[TpuBOIAT IpUMEPHI BELIECTB C
KOBAJICHTHOM TMOJIIPHOM CBSI3bIO.
YcTaHaBIMBaOT MPUYMHHO-
CJIEJICTBEHHBIE CBSI3U MEX]LY
COCTaBOM BEIIECTBA U BUJIOM
XUMHYECKOH CBS3H, MEXKITY
KOBaJICHTHOH CBSI3bIO U
KPUCTAIIMYECKUM CTPOCHHEM
BEIIECTBA, MEXKITY
KPUCTAITMYECKUM CTPOCHHEM
BEIIECTBA U €r0 (PU3NUEeCKUMHU
cBoiictBamu. CoCTaBIsAIOT
(bopMynbl OMHAPHBIX
COEIMHEHUH 0 BaJICHTHOCTH U
HAXOST BAJIEGHTHOCTHU
AIIEMEHTOB 10 opMmyIie




OMHAPHOTO COCTMHEHUSI.

60 Merannmnueckas Merannmndeckass XMMUYECKast Nemoncrpamuu.Buaecodp | OOBACHSIOT 4TO Takoe
XUMHYECKasi CBSI3b CBSI3b U METaJUTMYECKast arMEeHThI U CJIalIbI MeTaJlJIn4ecKast CBsI3b.
KPUCTAJUTMYECKAS PELIETKA. «Merannnyeckas CocCTaBIsIOT CXEMBI
CBoiiCTBa BEIIECTB C ITUM THUIIOM | XMMHUYECKas CBSI3bY. 00pa3oBaHus METAUIMUECKON
pewérok. Enqunas npupona Kosekuusa «Metaisl u XUMHUYECKOH CBSI3H.
XUMUYECKUX CBS3EH. CILJIaBBI. Hcnonb30BaTh 3HaKOBOE
JlabopaTopHble ONBITHI. | MOJEIUPOBAHHKE.
29. MsrorosiieHue XapakTepu3yroT MEXaHU3M
MOJEIH, 00pa3zoBaHus METAUIMUECKON
WJUTFOCTPUPYIOLIEH CBSI3U.
cBo¥cTBa MeTayumueckor | OnpenenstoT TUIl XUMUYECKON
CBS3U CBS3M 10 (opMyJie BEIIECTBA.
[IpuBOIAT IPUMEPHI BELIECTB C
METaJUIMYECKOM CBSA3BIO.
VYcTaHaBIMBarOT MPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXY
COCTaBOM BELIECTBA U BUJIOM
XUMHUYECKOU CBSI3U, MEXKIY
METaJUIMYECKOU CBSA3BIO U
KPUCTAJUIMYECKUM CTPOCHUEM
BEILIECTBA, MEXKLY
KPUCTaJUIMYECKUM CTPOECHUEM
BEIIECTBA U €ro (pU3NUeCKUMHU
CBOWCTBaMH.
61 CreneHb OKUCIEHUS Crenensb okucnenus. CpaBHenue | Pemenue 3anay OOBACHAIOT YTO TaKOE «CTETEHb

CTENIEHU OKUCIIEHUS U
BanieHTHOCTH. [IpaBuna pacuéra
CTEIIEHEN OKHUCIICHUS 110
dbopMynamM XUMHUYECKUX
COCAVHCHUN.

OKHCJICHHS», «BAJICHTHOCTHY.
CocraBisroT bopmyIbl
OMHAapHBIX  COCIUHEHWH  Ha
OCHOBE o0miero cmocoba ux
Ha3BaHUM.

CpaBHHMBAIOT BAJICHTHOCTh H
CTENeHb OKHCJICHHUS.
PaccuntreiBaroT CTCIICHHU
OKMCIICHHUS 1o dbopmynam




XUMHUYECKUX COCTUHEHUN

62 OxucnurenpHo- OxucaurenpHo- JleMOHCTpaLHH. OOBSCHSIOT 4TO Taxkoe
BOCCTAHOBHTEJIbHBIE | BOCCTAHOBUTEIIbHBIC PEAKIIUH. B3anmopelicTBie IMHKA C | OKUCIUTEIBHO-

peakuuu Ornpenenenue crernexHe CEpOH, COJITHOM KHCIIOTOM, | BOCCTAHOBUTEJBHBIE  PEAKIIUH,

OKHCIICHHS JUISl DJIEMEHTOB, xaopugoM  Mmeau  (ll). | okucauTenb,  BOCCTaHOBUTEND,

63 OxuciauTensHo- 00pa3yoIIKX BEIIeCTBA Pa3HBIX ['openue Marausl. | OKHCIICHUE, BOCCTAHOBIICHHE.
BOCCTAaHOBHTEIIbHBIE KJ1acCcoB. Peakiium MOHHOTO Bsaumonericteue xnopao | Knaccuguuupyror xumuyeckue
peakuuu 00MEHa ¥ OKHCIUTENBHO- U CEpOBOJIOPOJHOMN BOJBL. | peakiuid 1o MPU3HAKY

BOCCT@HOBHTEJIbHBIC PEAKIINH. «M3MEHEHHE CTeTeHen
OKucIMTENh U BOCCTAHOBUTEITD, OKHCIICHHSI DJIEMEHTOBY.
OKHCIICHHE ¥ BOCCTAaHOBIICHHE. OmnpenensitoT  OKHCIUTENb U
CocraBnenne ypaBHEHUI BOCCTaHOBHTEIb, MIPOLIECCHI
OKHCITUTEITh OKHCIICHHSI ¥ BOCCTAHOBJICHUSI.
HO-BOCCTaHOBHTEJIBHBIX PEaKIUit

METOJIOM 3JIEKTPOHHOTO OanaHca.

64 O6o0mmenue u CamocrosrenbHas padota | O000MIAOT U CUCTEMATU3UPYIOT
CUCTEMaTU3aIs cBoH 3HaHus no teme: «I13 u
3HaHUU 10 TeMam: «I13 [ICXD» u «CrpoeHne
u ICX9» u semectBa. OBPy». [Ipumensior
«Crpoenme BemecTsa, Ha IPaKTUKE paHee U3yYeHHBIN
OBP» Matepuai, paboTas o rpyrmmnam

C 3aJJaHUSIMHU PA3HOTO YPOBHS
CJIOKHOCTHU
65 KonTtponsHas paborta KontposbHas padota [IpuMeHAIOT Ha NIPAaKTUKE paHee
o temam: «I13 u M3YYEHHBII MaTepuai, padoras
[ICX9» n «Ctpoenue IO TPYIIaM C 3aJaHUsIMU
BemectBa. OBPy Pa3HOr0 YPOBHSI CIIOKHOCTH,
BBITIOJTHSIOT KOHTPOJIBHYIO
padory.

66 Pemenue pacueTHbIX Permenne pacueTHbIx PemaroT pacuetHble 3a1a4n.

3a/aq 3a/1a4

67 [TpomexyTouHas ['pynmoBas paboTa [TpuMeHSIOT Ha IPaKTUKE paHee

aTTecranus KonTpomnbhas pabota W3YYEHHBII MaTepual, padoras

IO TpyImmam € 3aJaHUuAMHA




Pa3HOTO YPOBHS CJI0KHOCTH,
BBIIIOJIHAKOT KOHTPOJIbHYIO
paboty

Pe3zepe — 2 uaca - «Pewenue pacuemusix 3a0au»

TemaTn4eckoe IJIAHUPOBAHHUE C YYETOM NPOrpaMMbl BOCIIMTAHUSA

9 kiacc
Ne Hara Tema ypoxka Y4yer nporpaMmbl BOCIIMTAHUSA Buabl yueoHoii
n/n NeATeJbHOCTH
Inan daxr OcHoBHoOe coJepkaHue YPOKa ®opma,
peanu3zanus
NPaAKTHYECKON YacTH
IMoBTOpEHUE U 0000IIEHNE CBeAeHHI O Kypcy 8 kiacca. Xumudeckue peakuuu (5 1)
1 Knaccudukarus bunapueie coequnennsi. Okcunpl | JdemoHcTpanmu. XapaKkTepu3yroT OKCHUJIbI,
HEOPraHUYECKUX coJieoOpa3ymomue u | O3HakoOMJIEHHE C TUAPOKCHU/IBI (OCHOBAHUS,
BEILECTB U UX HecoJieo0pasyrolue. KOJUIEKLIIUSIMU METAJUIOB U | aM(pOTEepHbIE TUIPOKCUIBI,
HOMEHKJIaTypa ['unpoxcus: OCHOBAaHUS, | HEMETAIIJIOB. KHUCIIOPOICOAEpKaIie

amdoTepHbie, KuciaoTel. CpenHue,
KHCJIble, OCHOBHBIE COJIH.

O3HaKOMJIEHHE C
KOJUIEKIIUSIMHU OKCUJIOB,
KHUCJIOT U COJIEU

KHCJIOTBI) U COJIH T10 TIIaHYy:
COCTaB, CIIOCOOBI 00pa3oBaHUs
HA3BaHMM, XapaKTePHBIC
CBOMCTBA M NOJTyYCHHE.
KnaccupuuupyroT oKCHIbI,
TUIPOKCHUIBI (OCHOBAHUS,
aM(pOTEepPHBIC THIPOKCH/IBI,
KHCJIOPOJICOACpIKAIIIE
KHUCJIOTBI) M COJIU TI0
Pa3IMYHBIM MMPU3HAKAM.
Y4arcs moATBEepKIaTh
XapaKTEePUCTUKY OTJENbHBIX
MpeJICTaBUTENEH KIIaCcCOB
HEOPraHMUYECKUX BEIEeCTB
YpaBHEHUSMH
COOTBETCTBYIOIIHUX PEAKIIUH.
PackppiBaroT B3aUMOCBSI3b




MEXK 1y KilaccaMu
HEOPraHWYECKUX COCTUMHECHUH,
KaK F'€HETHYECKYIO

Knaccugukamms O60061eHne CBEJICHUM o | JlabopaTopHblie onbITHI. | OOBACHSAIOT OHATHUS
XUMUYECKUX XUMUYECKUX peaknusx. | 1. Bzaumoneiicteue «XHUMHYECKAs pEaKIHs»,
peaxmmii mo Knaccudukarus XUMHAYECKUX | aMMHUaKa U «pEaAKIHNU COCTUHCHUS,
pa3IMYHBIM peaxuuii o Pa3InYHBIM | XJIOPOBOJOPOA. «PEAKINU PA3JI0KCHU,
OCHOBAHHSAM OCHOBaHMSIM: COCTaBy W umciy | 2. Peakums «peaKnuu 0OMEHay, «PeaKkIuu
pearupyomux 1 00pa3yromuxcs | HEUTpaJIN3alyH. 3aMEIICHUN», «PEAKLUN
BemecTB, TemioBoMy addekry, | 3. Habmonenue HEUTpaIu3anum»,
HaIpaBJICHUIO, U3MEHEHHUIO | TEIIOBOro 3¢ dekra «OK30TEPMUYECKUE PEAKIIAN,
CTEMEHEH OKHUCIICHHs DJIEMCHTOB, | PEAKLIUU HEUTPAIM3ALUU. | «IHJIOTEPMUUYCCKHE PEAKIHI»,
00pa3yromux pearupyiomue | 4. Bzaumoneiicreue «0OpaTUMBbIE PEAKIINI,
BEIIECTBA, (a3e, MCIOJIB30BAHHUIO | CEPHOM KHUCIIOTHI C «HEOOpaTUMBIC pEaKITu»,
KaTaauzaTopa. okcusiom meau(Il). «OKHCIIUTEITHHO-
5. Paznoxenne nmepokcuaa | BOCCTAaHOBUTENBHBIE
BOJIOPO/Ia C IOMOIIIBIO pPEAKIUN», «KTOMOTE€HHBIE
KaTajas3bl KapToens pEAKLUN», «TeTePOTreHHbIE
PEAKIUN», «KATATUTHYECKUE
peaKkuum»,
«HEKaTAJIMTUYECKHUE
peaKIum», «TeroBoi 3hdexT
XUMHUYECKON
peaxkuun».Knaccudunupyror
XUMUYECKHE PEAKLUH 110
Pas3IMYHBIM OCHOBAHMSM.
OnpenensitoT OKUCIUTENb U
BOCCTAHOBMTEIIb, IIPOLIECCHI
OKHCIICHUS U
BOCCTAHOBJICHHMS.
HaG:ronaroT 1 onuchBatoT
PEaKIMU MEX]ly BellIECTBAMHU
Bxonnas KonTtponsHas padota
JMarHOCTHYecKast
pabota

ITonsATHE O CKOpOCTH

[ToHsiTHE O CKOPOCTH XUMUUYECKOUN

JleMOHCTpanum.

OOBACHSIOT UTO TaKOE




XUMUYECKON peakuuu. dakropsl, BiMAOLME | 3aBUCUMOCTb CKOPOCTHU ((CKOPOCTb XMMUYECKOU
peaKuuu. Ha CKOpPOCTH XUMHUYECKUX | XUMUYECKON PEaKIMU OT  [peakuumn». ApryMeHTUPYIOT
Karanus peakuuii: mpupoja pearupyroux | IpUpPOAbl pEarupyrolnuX  [BHIOOP €AUMHUI] U3MEPEHUSI.
BEIIECTB, WX  KOHIIEHTpAllUd, | BEIIECTB. 3aBUCUMOCTh 'Y cTaHaBIMBaKOT NPUYMHHO-
TeMneparypa, IJIOIIA/Ib | CKOPOCTH XUMUYECKOMN CIICACTBCHHBIC CBSI3U BIIMSHUS
COIPUKOCHOBEHHS, HaJIM4ue | peakuuu OT KOH- pa3IUYHBIX (PAKTOPOB HA
karanu3aropa. Karanus. LEHTPALIMU PEATUPYIOIINX |CKOPOCTh XUMHYECKUX
BEIIECTB. 3aBUCUMOCTh peakuuii. Habmonarot u
CKOPOCTH XMMHUYECKOW pe- |OMUCHIBAIOT PEAKIIMU MEKTY
aKIMH OT INIOMIA N BEIIICCTBAMH C IIOMOIIBIO
COIIPUKOCHOBEHUS pyccKoro (poJHOro) si3bIKa U
pEarupyromux BeIecTB s13p1Ka XuMuu. [IpoBoasT
(«KHUTISTIUH CIOM). OTIBITHI, OATBEPKIAOIINE
3aBHCUMOCTb CKOPOCTH 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW PEaKIMU OT  [XMMHUYECKOUN peakiuu OT
TeMIepaTypbl pearu- Pa3IUYHBIX (PaKTOPOB
PYIOLIMX BEIIECTB.
JlaGopaTopHble ONBITHI.
6. 3aBUCMOCTH CKOPOCTH
XUMHYECKON peaKIuu OT
MIPUPOJIbl PEAruPYyIOIIUX
BEIIIECTB HA IPUMEPE
B3aUMOCUCTBUA
PacTBOPOB THOCYIIb(aTa
HaTpHs U XJopuaa dapusl,
TUOCYNb(aTa HATPUsl U
COJISTHOHM KUCJIOTHI.
7. 3aBMCMMOCTb CKOPOCTH
XMMUUYECKOWN peaKkLmm oT
NPUPOAbI METAN/I0B NPU UX
B3aMMOAENCTBMN C CONAHOMN
KMCNoToM. 8. 3aBUCUMOCTb
CKOPOCTU XMMUYECKOW
peaKkuuu OT NPUPOAbl KUCNOT
Xumuyeckue peaknuu B pacrsopax (10 u)
Onexrponutnuecka | [Tonstue 06 snekrponutndeckoit | JleMmoncTpanum. XapakTepu3yroT MOHATHS
' JUCCOIMAIMU. ONeKTpoauThl U | McnibiTaHHE BEMIECTB U UX | «IJIEKTPOJUTHYECKAS




JUCCOLMALIUS HEDJIEKTPOJIUTHI. MexaHusM | pacTBOpPOB Ha | JUCCOLUAUs»,
JUCCOLMALUN  DJIEKTPOJIUTOB  C | JJIEKTPOIIPOBOJIHOCTE «QIIEKTPOJIUTBIY,
pa3IUYHBIM  XapakTepoMm cBs3u. | JlabopaTopHbIe ONBITBI. | «HEJIEKTPOIMTHIY.

Crenenb anekTponutudeckoit | 13.Jlucconmanys cnadbblx | YcTaHaBIMBaKO NPUYUHHO-

JMCCOLIMALIUY. CunbHble U | 2JIEKTPOJIMTOB HA IPUMEPE | CIEJICTBEHHBIE CBSI3U MEXY

cJ1a0bIe 2IEKTPOJIUTHI. YKCYCHOW KHCJIOTBIL. IIPUPOJION PIEKTPOIUTA U
CTEIIEHBIO €0 TUCCOLUALINY.
YcraHaBIMBaOT NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEX]TY
TUIIOM XUMHUYECKON CBS3H B
AJIEKTPOJINTE U MEXaHU3MOM
€ro JTUCCOLMALINN.

OcHOBHBIE OcHoBHBIE TIOJIOKEHUsT Teopuu | JleMOHCTpanum. XapakTepru3yroT HOHATHS

MIOJIOKEHHSI TEOPUH | DIEKTPOJIUTHUECKOM 3aBUCHUMOCTh «CTETEHb JUCCOLMALIUNY,

ANEeKTpoNUTHYeCKO | aucconuanuu.  Kiaccudukanus | 2I€KTpONPOBOIHOCTH «CUJIbHBIE AJIEKTPOJIUTHDY,

1 IUCcCcOoIMaIiu

(TSN

HOHOB M UX cBoMcTBa.KHCIOTHI,
OCHOBaHMS u cou Kak
3JIEKTPOJIUTHI. Nx
KJ1accu(UKAIUs U TUCCOIHAITHSI.

YKCYCHOM KHCJIOTBI OT
KOHIIEHTpaluH. /[BrkeHue
OKpaIIeHHBIX HOHOB B
AIEKTPUIECKOM TTOJIE.

«CTabbIe AIEKTPOJIUTHDY,
«KaTHOHBI», «AHUOHBI»,
«KHUCJIOTBI», «KOCHOBAHUS,
«coam».CoCTaBISIOTYpaBHEHN
ST 3JIEKTPOJTUTHIECKOM
JIACCOIUAIINH KHCIIOT,
OCHOBaHMI U COJICHL.
NnnrocTpupyrot npumMepamu
OCHOBHBIE ITOJIOKEHUS TCOPUH
ANMEKTPOJIUTUYECKON
JINCCOLTUALIIH.

PaznnuaroT KOMIIOHEHTBI
JIOKa3aTeNbCTB (TE3UCOB,
apryMEeHTOB U (POPMBI
JI0KA3aTeIbCTBA)

XUMHUYECKUE
CBOIiCTBA KHCIOT B
ceere TOJ]

IXUMHUYECKHE

O6H.II/IC XHUMHUYECKHE CBOMCTBA
KHUCJIOT: HN3MCHCHHUC OKpacCKu
HHJIUKATOPOB, B3aUMOJICHCTBHUE C
METaljlaMH, OKCHAaAMHU U

XUMUYECKUI
OKCIEPUMEHT
JlabopaTopHble ONBITHI.
14.VI3MeHeHne OKpacku

XapakTepusyroT ol1mue
XUMHUYECKHE CBOWCTBA
KUCIIOT C MO3HULUI TEOpUU
AIEKTPOTUTUICCKON




CBOMCTBA KHCIOT B
ceete TOJ]

TUAPOKCUAAMM  METalIOB W
COJISIMHU. MounekynspHsle 51
VOHHBIE (monHbIE 51
COKpAILEHHBIE) yYpaBHEHUS
peakuuii. XUMHYECKUM CMBICI
COKpAILCHHBIX YpaBHEHU.
VYcnoBus IpOTEKaHUs peakUuu
MEXIY NIEKTPOJIUTAMHU J0 KOHIIA.
P akTHBHOCTH METaJlJIOB.

WHUKATOPOB B
KHUCJIOTHOM cpeJie.

15. Peakuus
HEUTpAIU3alUK pacTBOpa
EN0YU pa3IM4HBIMU
KHCJIOTaMH.

16. [Tonyuyenue

rugpokcuaa menu(ll) u
€ro B3aUMOJEHUCTBHE C
Pa3TUYHBIMHU KUCIIOTAMH.
17. B3anmoneiicteue
CHUJIBHBIX  KHCJIOT  C
okcusiom meau(Il).

18-20. BsaumoneiicTBue
KHCIIOT C METAJJIAMU.

21. KauectBennas
peakuusi Ha KapOoHaT-
HOH.

22. llonydyenue cCTymaHs
KPEMHHUEBOU KHUCJIOTHI.
23. KauecTtBeHHas
peaxius Ha XJIOpUA- WIn
cynbdaT-uoHbI

nucconmanuu. CocTaBIsiiOT
MOJICKYJISIPHBIC, TTOJTHBIE U
COKpAILIEHHBIE HOHHBIE
YPaBHEHUS PEAKLIHM C
Y4aCTHEM KHUCIIOT.
AprymMeHTUpYIOT
BO3MOKHOCTb ITPOTEKaAHUS
peaKuui ¢ y4aCTUEM KHCIIOT
Ha OCHOBE MpaBUIa
bepromte u psana
AKTUBHOCTH METAJIJIOB.
IIpoBOAAT ONBITHI,
MTOTBEPIKTAIOIINE
XUMHYECKHE CBOMCTBA
KHCJIOT, C COOJIIOJICHUEM
MIPABIIT TEXHUKH
oe3omacuoctu. HaGmromaror
Y OMHCHIBAIOT PEAKIINH C
y4acTUeM KHUCJIOT ¢
MTOMOIIBIO0 PYCCKOTO
(pomHOTO) SI3bIKA U SA3BIKA
XUMHH

10

XMHUdeckue
CBOMCTBA OCHOBaHUM
B CBETE TEOPUU
PIEKTPOJIUTUUECKON
MECCoIaIiu

OO0mmue XUMHYECKAE CBOWMCTBA
[ICJIOUEH:  B3aUMOJCHCTBHE C
KHCJIOTaMHU, OKCHUIaMU
HeMeTauioB, cojiaMu.  OO1ue
XUMHUYECKHE CBOMCTBA
HEpPacTBOPUMBIX OCHOBaHHMIA:
B3aMMOJICCTBHE C KHCJIOTaMH,
pa3noKeHUe Npyu HarpeBaHUU.

JlaGopaTopHble ONBITHI.
24.1I3MeHeHne OKpacku
WHIUKATOPOB B IIEIOYHON
cpene.

25. BzauMmopeiictue
LIEJI0YEH C YIIIEKUCIIBIM
ra3om.

26. KauectBeHHas
peaxIus Ha KaTHOH
aMMOHHSL.

27. Ilonyuenue
ruapokcuaa meau(Il) u
€ro Pa3JIoKeHHe

CocCTaBIsItOT MOJIEKYIISIPHBIE,
IIOJIHBIE U COKPALLEHHBIE
WOHHbBIE YPABHEHMS PEAKLIUN C
y4acTUEM OCHOBAHUI.
ApPryMeHTUPYIOT
BO3MOXHOCTb IIPOTEKaHUS
peaxkuuil ¢ yqacTueM
OCHOBAHUI Ha OCHOBE
npasuina beprosute. IIpoBonsat
OTIBITHI, TOATBEPIKIAIOIIHE
XUMHUYECKNE CBOMCTBA
OCHOBaHMH, ¢ COOII0IEHUEM
IIPaBWJI TEXHUKH




oe3omacHocTu. HabmrogaoT u
OTIMCBHIBAIOT PEAKIIUU C
Y4aCTHEM KHUCJIOT C TIOMOIIbIO
PYCCKOTO (POIHOTO) SI3bIKA U
A3bIKA XUMHUN

11

X IMUYECKHE
CBOMCTBA COJICH B
CBETE TEOPHH
PIEKTPOJIUTUYECKON
MICCOIUAITHI

OO01111e XUMHUYECKHE CBOMCTBA
CpPEIHUX COJIEH: B3aUMOJICUCTBUE
C KHCJIOTaMH, IIEJIOYaMH, COJIIMU
u MeTamiamu. BzauMonericteue
KHUCIIBIX COJICH CO IICI0YaMH.

JlabopaTopHble ONBITHI.
28. BzanmoeiicTBre
KapOOHATOB C KHCJIOTaMHU.
29. Tlomyuenue
ruapokcuaa xemnesa(lll).
30. Bzaumopeiicteue
XKelle3a ¢ pacTBOPOM
cynbdara meau(Il)

XapakTepusyroT od1ue
XUMHUYECKUE CBOMCTBA COJIEH
C NIO3ULINNA TEOPUHU
ANEKTPOJTUTUYECKON
nuccormanuu. CocTaBIsiOT
MOJIEKYJISIPHBIE, TIOJTHBIE U
COKpalIEHHbIE NOHHBIE
YPaBHEHUS PEAKIIHM C
Y4aCTHEM COJIEH.
ApryMeHTHPYIOT
BO3MOJKHOCTB TTPOTEKAHUS
peaKkuii ¢ y4acTUEM COJIeH Ha
OCHOBe IpaBwiia beprosuie.
[IpoBOAAT OMBITHI,
MOATBEPKIA0LIHE
XUMHYECKIE CBOMCTBA COJICH,
¢ coOIoIeHneM MpaBuil
TEXHUKH 0€30IMaCHOCTH.
Habmrogaror u onuceIBaoT
PEaKIUu C y4aCTUEM COJIeH C
MTOMOIIBIO0 PYCCKOTO
(pomHOTO) SI3bIKA U S3BIKA
XUMHH

12

[TonsTue
TUAPOIIN3E COJIEH

I'uaponus, KaK oOMeHHOE
B3aHMOJICHCTBHUE COJICH C BOJOM.
I'maponus conu CHIIBHOTO
OCHOBaHHS W CJa0OW KHCIIOTHI.
I'upponus COJIH ciaboro
OCHOBaHHMS M CHIIbHOM KHCIOTBI.
I[IIxamna pH.

JdemoHcTpanmm.
Onpenenenue xapaxkrepa
cpelbl B paCTBOpax COJIEH.

VY cTaHaBIMBAIOT 3aBUCUMOCTD
MEXy COCTaBOM COJIM U
XapaKTepOM IMAPOJIN3a.
AHanu3upymroT cpeny
pacTBOpa COJIM C MOMOUIBIO
uHAUKaTOpoB. [Iporuo3upyror
THUII TUAPOJIM3a COJIM Ha
OCHOBE aHAJIN3a ero (HopMyIIbI
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ILp. Ne 1. Pemienune
9KCIIEPUMEHTAIBHBIX
3ajad 1o TeMe
«DNEKTPOIUTHYECKA
sl TUCCOLIMALIUS»

IIpakTukym
NuauBuayanbHas pabota
napHas pabota

VYyarcs oOpamarbscs C
1a00paTOPHBIM
000pyI0BaHEM u

HarpeBaTelbHbBIMU NpUOOpamMu
B COOTBETCTBUHU C NPABHIIAMH

TEXHUKHU 0€e30I1aCHOCTH.
Hao6mronaror CBOWCTBA
JIIEKTPOJIUTOB u

MPOUCXOISIIUX C HUMH
SIBJICHUI. Hab6aronaror u

OITHUCBIBAIOT pCaKkuuun C
y4aCTUEM  JJICKTPOJUTOB  C
IOMOIIBIO €CTECTBECHHOT'O

(pycckoro  WiIM  POJHOTO)
SI3bIKa u SI3bIKa XUMUMH.
@OpMyJIHpPYIOT BBIBOJABI IO
pe3ynpTataM  HpPOBEICHHOTO

DKCTICPUMEHTA
14 O0001IeHne u CamocrosrensHas padota | O600maT 1
CucTeéMaTru3anus CUCTEMAaTU3UPYIOT CBOU
3HAHMHU 10 TeMe 3HaHUS 110 TeMe:
«XuMHIIECKHE «XUMHYECKUE PEAKIUHN B
CaKIIMH B
peaxt pacTBOpax AMEKTPOITUTOBY.
pacTBopax
[TpuMeHSIOT Ha TIPaKTUKE
AIIEKTPOITUTOBY o
paHee U3y4YeHHBIN MaTepHall,
paboTas 1o rpymmnam ¢
3aJJaHUSIMU PAa3HOTO YPOBHS
CJIO)KHOCTH
15 K.p.Ne 1 o teme KonTtponsHas pabota ITpuMeHSIOT Ha TPaKTUKE

«XUMHUYECKUE
peakuuu B
pacTBopax
3JIEKTPOIIUTOB)

paHee n3y4eHHBIH MaTepHal,
paboTasi 1Mo rpymmnam ¢
3aJaHUSIMH PA3HOTO YPOBHS
CIIO’KHOCTH, BBITIOJTHSIIOT
KOHTPOJIbHYIO paloTy.

HemeTannbl 1 ux coequnenus (25 1)




16 Oo6mas CrtpoeHnnie aTOMOB HEMETAJUIOB U | JleMOHCTpaMu. OOBSCHSIOT YTO TaKOe
XapaKTePUCTUKA ux nojoxxenue B [lepuoguueckoit | Kosnekuus HemMeTaiios. HeMeTauibl. CpaBHUBAIOT
HEMETAJIOB cucreme. Psn Monenu QJJIOTPOTIHBIE BUJIOU3MEHEHUS

NEKTPOOTPULIATENBHOCTH. KPUCTAJUTMUECKHUX Kuciopoaa. PackpeiBath
Kpucrannnueckue pemérku petEToK HEMETaJIOB: MPUYMHBI AJUIOTPOTIHH.
HEMETaJUIOB — MPOCTHIX ATOMHBIC H XapakTepu3yrT XUMUYECKUE
BEUIECTB. AJUIOTPONHS U €€ MOJIeKyJIsipHbIe. O30HATOP | AIEMEHThI-HEMETAILIBI U
npudrHbL. OU3NYECKHEe CBOWCTBA | U IPHUHIIUIILI €0 pabOThl. | MPOCTHIE BEMIECTBA-
HeMeTtasuioB. OOmue xumudeckue | ['opeHne HemeramioB — HEMETAJUJIbl: CTPOEHUE,
CBOWCTBA HEMETAJIJIOB! MPOCTBIX BEIIECTB: CEPbl, | PUINYECKUE U XUMUYECKHE
OKHUCJIMTETIbHBIE U docdopa, 1peBecHOro CBOMCTBa HEMETAJLJIOB.
BOCCTaHOBHUTEJIbHBIE. YTIIA. OOBSICHSIIOT 3aBUCUMOCTD
OKHUCIIUTEITHHO-
BOCCTaHOBHUTEJIHHBIX CBOHCTB
AJIEMEHTOB-HEMETAJIOB OT MX
nonoxenus B [leprnoanaeckoi
CUCTEME XUMHUYECKHIX
AJIEMEHTOB
17 O6mas ["amorensl, ctpoeHue nx aToMoB U | JlemoncTpamuun. O0pasisl | XapakTepu3ylT CTpOSHHUE,
XapaKTepUCTHUKa MOJIEKYIL. duznyeckue U | raJoreHOB — MPOCTHIX buznyeckue 1 XuMUYECKHe
anemeHToB VIIA XUMHUYECKHE CBOWCTBA TAJIONCHOB. | BEIIECTB. CBOMWCTBA, MOJTYYEHUE U
TPYIIbl — 3aKOHOMEPHOCTH u3MeHeHus | Bzaumopeiicrpue MPUMEHEHHE TaJIOTEHOB B
raJloreHOB CBOJCTB raJoreHoB B | TJIOTEHOB C METAJUIAMHU. 1aHe oo11ero, 0coOEHHOTo U
3aBUCHUMOCTH OT UX I0JIOKEeHUsI B | BeiTecHeHHe xitopa €IMHUYHOTO. Y CTaHABIUBAIOT
[Tepuoanueckoit cucTteme. | OpoOMOM WJIM HOJA U3 MPUYMHHO-CJIC/ICTBEHHBIE
Haxoxnenue raJoreHoB B | PaCTBOPOB HX COJIEH CBSI3M MEXKy CTPOCHUEM
opupoie Y UX  TOJy4YEeHHE. aToMa, XUMUYECKOU CBA3bIO,
3HaueHue u pUMEHEHUE TUIIOM KPUCTAITNYECKOM
TaJIOT€HOB. PEIIETKH rajoreHoOB, UX
buznYECKUMU U
XUMHYECKUMU CBOMCTBAMH

18 CoenuHenns l"anorenoBogopoIBI U JleMoHcTpanus. XapakTepusyoT COCTaB,

raJIOTeHOB COOTBETCTBYIOIIUE UM KUCJIOTHI: | Kosiekust ~ mpupoAHbIX | (pU3MYECKHE U XUMUYCCKHE

TUIAaBUKOBAsI, COJISTHAS,
OpOMOBOIOpOIHAS,
M0JIOBOJIOpoiHAs. ["aoreHuapl.

COEAVHEHUH XJI0pa.
JlabopaTopHble ONBITHI.
31.Pacnio3HaBanue

CBOﬁCTBa, MOJIYYCHUC U
MMPUMCHCHUC COeUHEHUH
raJorcHoB C UCIIOJIb30BaHHEM




KauecTBeHHbIE peakiiuu Ha
raJloreHu1-uoHsl. [Ipumenenne
COCAVHEHUH TAJIOTEHOB U UX
OuoJ0THYECKasl POJIb.

TajJJor¢Hua-noHoOB

pyccKoTro (pOIHOTO) SI3bIKA U
SI3bIKA XUMHUHU.

Ha3siBaroT coequHeHUS
raJIoreHoB 1o (opMmysie U
COCTaBJIAIOT (POPMYJIBI IO UX
Ha3BaHUIO. Y CTAHABJIUBAIOT
MIPUYUHHO-CJICICTBCHHBIC
CBSI3U MEKy XUMHUYECKOM
CBSI3bI0, TUIIOM
KPUCTAJUIMYECKOM PEIIETKH
COCIUHEHHUHN raJloreHOB, UX
(U3UYECKUMU U
XUMHYECKUMH CBOMCTBAMH.
[TpoBoasT, HaOIIOMAIOT U
OITHCHIBAIOT XUMHYECKHI
SKCIIEPUMEHT 10
pacro3HaBaHUIO TAIOTCHUI-
HOHOB C COOJIFOIEHUEM
MPaBUJT TEXHUKH
0€30IMacHOCTH.

BrimonHs0T pacyeTsl 1o
XUMHUYECKUM (popMyiaM u
YpaBHEHUSIM PEaKIIHi,
MIPOTEKAOIINUX C yIaCTUEM
COCJIMHCHUH TaJIOTCHOB

19

ILp.Ne 2.«M3yuenue
CBOMCTB COJISHOU
KHUCIIOTED)

ComsgHas KUCJIOTa — CUJIBHBIN
AIEKTPOJIUT. TUITHYHBIC PEAKIIHH
KHCJIOT: B3aUMOJIEHCTBUE C
MeTajIaMH, OCHOBHBIMH U
aM(pOTEpHBIMH OKCHUIAMH,
OCHOBaHUSMHU U aM(POTEPHBIMHU
TUAPOKCUIAMHU, COJISIMU.
KauectBenHnas peakuus Ha
XJIOPUA-HOH.

IIpakTukym

Yuarcs obpararbcs C
71a00paTOPHBIM
00opyn0BaHUEM "

HarpeBaTeIbHBIMU MpUOOpaMu
B COOTBETCTBUU C IpPaBUIAMU

TEXHUKHU 0€30ITaCHOCTH.
HaOmronaror CBOMCTBA
AIEKTPOJIUTOB u

MIPOUCXOISIINX C HUMU
SIBJICHUU. HaoOmronaror "
OITMCEHIBAIOT peakuuu C




y4acTHEM  DJIIEKTPOJIIUTOB C
MOMOIIBIO €CTECTBEHHOTO
(pycckoro WM POJIHOTO)
sA3bIKa u s3bIKa XUMHUH.
@OpMYJIUPYIOT BBIBOJABI I10
pe3yibpTataM  MPOBEICHHOTO
IKCIICPUMEHTA
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O6mas
XapaKTepPUCTHKA
anemMeHToB VI A -
xanpkoreHoB. Cepa

OO61as xapakTepucTUKa

anemeHToB VI A — rpynnel. Cepa

B IIPUPOJIEHU €€ MOTyUYEHHUE.

AnnoTponHsie Mo (UKALIUU

Cephl U UX CBOMCTBA.

XUMHYECKUE CBOMCTBA CEPHI U €€

MIPUMEHEHHE.

Pemenne 3amaq
JdemMoHCcTpaumu.
BzaumopaerictBue cepsl ¢
MeTtautamu. ['openne
Cephl B KUCIIOPOJIE

Hatot 00111yI0
XapaKTEpUCTUKY aroMam,

IIPOCTHIM BEIlECTBaM "
COCVHEHUSIM XAJIbKOT€HOB B
3aBUCUMOCTH oT ux
nosnoxeHus B [lepnonnueckon
CHUCTEME. XapakTepusyroT
CTpPOCHHE, AJUTOTPOTINS,
buznyeckue M XUMHYECKUE
CBOIICTBA, MOJTyYEHUE u
IIPUMEHEHHE CEpBI.
VYcTaHaBIMBalOT  MPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXAY
CTPOCHHUEM aToma,
XUMHUYECKON CBA3bIO, THUIIOM
KPUCTAJUIMYECKON  pemeTKr
ceppl, €€ (QusnueckuMHu H
XUMUYECKUMHU CBOMCTBaMH.
BreimomHstoT pacyéTel mo
XUMHYECKUM (hopmysiaM u
YPaBHEHUSIM pEaKLIUil,
MIPOTEKAIOIIUX C yYACTUEM
CepBl.
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CepoBogopoa u
Cynb(u b1

CepoBonopon:
MOJIEKYIIBI,
XHUMHYECKHE,
3HauCHUE.
KHCJIOTA.

dusnueckue
HOoJIy4eHue

Cynphunel  u

CTPOCHUC

u
u

CepoBoiopoaHas

ux

JleMoHCTpanu.
Konnekuust cynbpuaHbIX
pPYA. KauecTBeHnas
peaxiust Hacynb(pUa-uOH

XapakTepusyoT COCTaB,
¢du3nveckue U XUMHUYECKre
CBOMCTBA, NIOJIy4E€HUE U
IIPUMEHEHHUE COECTUHEHUM
CEPBI B CTENIEHN OKUCJICHNUS -




3Ha4yeHue. JlroMuHOQopHI.

2 ¢ UCTIOJIb30BaHUEM
pyccKoTo (pOIHOTO) SI3bIKA U
s3blka Xumuu. HazpiBaror
COCIMHEHUS CEPhl B CTEIICHU
OKHUCJIEHUS -2 110 popMyJIe U
COCTaBJIAIOT (POPMYJIBI IO UX
Ha3BaHU0. COCTABISIIOT
MOJIEKYJIIPHBIE U HOHHBIE
YpaBHEHUS pEaKUid,
XapaKTePU3YIOIIHe
XUMHYECKHE CBOMCTBA
COEVMHEHUH CEPBI B CTEIICHU
OKHUCJICHHS -2.
OnuceiBarOT IIPOLECCHI
OKHCJICHUS-BOCCTAHOBIICHUS,
OTIPE/ICTISAIOT  OKUCTUTENh U
BOCCTaHOBUTEIh u
COCTaBJISIIOT AIEKTPOHHBIN
OalaHC B peakmusax ¢
y4yacTHEM Cepbl B CTENeHU
OKHCIICHUS -2.
YcTaHaBIMBalOT — MPUYUHHO-
CIIE/ICTBEHHBIE CBSI3U MEXIY
XUMHYECKON CBSI3bI0, THUIIOM
KPUCTAIIMYECKONH  PEIIETKH
COeIMHEHU N cephl, ux
(bU3MIECKUMU u
XUMHYECKUMU CBONCTBAMU
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Kucnopoiubie
COCIMHEHUS CEephI

Oxkcun  cepoi(IV),  cepHucras

KUCIIOTA,
KavecTBenHas peakuus
Cylb(UT-UOH.

Okxcun cepri(VI), cepHas
KUCIIOTA, CYNb(aThl.
Kpucrannoruaparsl.
KavecTBenHast peaxiyst Ha

CYb(UTHL

Ha

XHUMHAYECKUHN
HKCIEPUMEHT
JleMoOHCTpalum.
OOecuBeynBaHuE
OKpaIlleHHBIX TKaHEeH U

OBCTOB CCPHUCTBIM I'a30M.

BzaumonenctBue
KOHUEHTPUPOBAHHOU

3anuchIBalOT bopMmyIibl
OKCHJIOB CEpbl, HA3bIBAIOT HX,
OIMCBIBAIOT  CBOMCTBA  Ha
OCHOBE 3HAaHUU O KHCIIOTHBIX
OKCHJIaX.

XapakTepusyroT COCTaB,
¢usnueckue M XUMHUYECKUE
CBOWMCTBA CEPHOM  KHUCJIOTBI




Cynb(aT-uoH.

CEpPHOU KUCJIOTBI C MEABIO.

OO6yriauBanue
OpraHUYECKUX BEILECTB
KOHIIEHTPUPOBaHHOU
CEpPHOMU KUCIIOTOM.
JlabopaTopHble ONBITHI.
32. KauecTBeHHBIE
peakuuu Ha cynbdar-
HOHBI.

KaK AIIEKTPOJIUTA C
UCIIOJIb30BAHUEM  PYCCKOTO
(pomHOTO) sI3bIKA W s3BIKA

XUMUH. CocraBnsitor
MOJIEKYJIIpHBIE W HMOHHBIE
YpPaBHEHHUS peakuui,
XapaKTePU3YIOIIUX
XUMHYECKHE CBOMCTBA CEPHOM
KHUCJIOTBI. Pacnoznaror
cynb(aT-uOHBI.
XapakTepus3yroT CBOICTBA

KOHIEHTPUPOBAHHOW CEPHOM
KHCIIOTHl KaK OKHCIHUTES C
WCIIOJIb30BAHUEM  PYCCKOTO
(pomHOTO) sI3BIKA W SI3BIKA
XAMWH. CocraBnstor
YpaBHEHUS  OKUCIMTEIHHO--
BOCCTaHOBUTEJIBHBIX PEAKIIHIA
METOJIOM AIIEKTPOHHOTO
OanaHca.

Bemmonnsitor  pacu€rel 1O
XUMHYECKUM  (opmynaMm U
YpaBHEHUSAM peaxiuii,
MPOTEKAIIUX C  Y4acTUEM
CEpHOM KUCIIOTHI.

Habmiogaror 1 ommchIBaloT
XUMHYECKUN IKCIEPUMEHT
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ILp. No
3.«3yuyenue
CBONCTB CepHOH
KHCIIOTBI»

CepHas KUCIOTa — CUJIbHBIN
anekrposnt. CBOMCTBA
pa30aBIeHHON CepHOIl KMCIIOTHI,
KaK TUIINYHOW KHUCIIOTHI:
B3alMO/JIEICTBUE C METAJIIAMH,
OCHOBHBIMHU 1 aM(OTEPHBIMU
OKCUJAMH, OCHOBAaHUSIMU U
amM(pOTEePHBIMH THPOKCHIAMH,
coyisiMU. KauecTBeHHasl peakius

IIpakTukym

Yuarcs oOpamarbcs C
J1a00paTOPHBIM
06opynoBaHuEM "

HarpeBaTeJIbHbBIMH TpHUOOpaMu
B COOTBETCTBUM C INpaBUIaAMHU

TEXHUKHU 0€30ITaCHOCTH.
HaoOmronaror CBOMCTBA
AIEKTPOJIUTOB u

MPOUCXOAAINX C HHUMH




Ha Cyab(aT-uoH.

spiieHuii.  HaOmomaror u
OIINUCBIBAKOT peaK]_[I/II/I C
y4acCTHEM  DJICKTPOJHMTOB ¢
ITOMOIIIBIO €CTECTBEHHOIO

(pycckoro  wiIM  POJHOIO)
SI3bIKaA u SI3bIKaA XUMHUMH.
@OpMyJIIUPYIOT  BBIBOJABI  I10

pe3yapTaTaM  [IPOBEIEHHOTO

AKCIEPUMEHTA
24 O6mas OO6mras xapaktepuctuka | JlemoncTpaums. Hatot 00111yI0
XapaKTEPUCTUKA anemeHToB VA rpynnsl.  AsoT, | Juarpamma «CocraB | XapaKTEpUCTUKY aTomam,
XUMHYECKUX CTpOEHHE aToMa U MOJEKYJbl. | BO3IyXay. IIPOCTBIM BELIECTBAM "
3JIEMEHTOB VA | ®uznyeckne u  xumuueckue | BuneodparmeHTs U | COEQUHEHUSAM ITHUKTOTE€HOB B
rpynnsl. A30T CBOWCTBAa W MNpHUMEHEHHE a30Ta. | ciaiasl «[ITnubu 6azapel» | 3aBUCHMOCTH OT 170:¢
A30oT B mpuHpoiae U €ro nosnoxeHus B lleproanyeckon
Ouosornyeckas poib. CUCTEME. XapakTepusyroT
cTpoeHHe, (U3NUECKHEe U
XUMHYECKHE CBOIICTBA,
IOJlydeHUe U TNPUMEHEHUE
a3oTa C  HCIOJb30BaHUEM

pycckoro (poaHOTO) SI3bIKA U
A3bIKa XUMUU.

Ha3zpiBaroT coenuHeHus asora
no ¢opmyie MU COCTABISAIOT
dopMynbl 10 MX Ha3BaHUIO.
VYcTaHaBIMBalOT — NPUYHUHHO-
CIIE[ICTBEHHBIE CBSI3H MEXIY
CTpPOEHUEM aToMa "
MOJIEKYJIBI, BHJIOM
XUMHUYECKON  CBS3HU, THUIIOM
KPUCTAJUIMYECKON  pEelETKU
a3oTa M ero (PU3NYECKUMHU U
XUMHUYECKUMU CBOMCTBAMH.
Beimonasaor  pacu€rel 1O
XUMUYECKUM (hopMysaM U




YPaBHEHUAM peakuui,
IIPOTEKAOIIUX C  Y4aCTHUEM
aszora
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AMMHaK.
aMMOHUS

Comn

AMMUak, CTpoeHue MOJIEKYJIbl U
du3naeckue CBOIiCTBA.
AmMMuayHasi BoJia, HalllaThIPHBIN
CIUPT, ruapar aMMHakxa.
JIoHOpHO-aKIENTOPHBIN
MeXaHu3M 00pa30BaHMsI KaTHOHA
amMmMoHMs.  BoccraHoButenbHbIE
CBOMCTBA aMMHMaKa.

Comn aMMOHMUS " 170'¢
IIPUMEHEHHUE. KauecTBeHHas
peaxius Ha KaTHOH aMMOHHMSL.

XUMUYECKU
IKCTIEPUMEHT
JdemMoHCcTpaumu.
[Tonyuenue, cobupanue u
pacrio3HaBaHHe aMMHaKa.
Paznoxenne 6uxpomara
aMMOHHUSI.
JlabopaTopHble ONBITHI.
33. KauecTBeHHAs
peaknus Ha KaTHOH
aMMOHHUS

CocTaBisitoT popMyIbl IO UX
Ha3BaHUSAM. 3alMCHIBAIOT
MOJIEKYJISIPHBIE U MOHHBIE
YpaBHEHUS peaKIUid,
XapaKTePHU3YIOIIre
XUMHYECKHE CBOMCTBA
aMMHaKa M COJIE aMMOHUS
.CocTaBisil0T ypaBHEHUS
OKHUCIIUTEITLHO--
BOCCTAHOBUTEIbHBIX PEAKITUN
C y4acTHEeM aMMHaKa C
MTOMOTIIBIO JIEKTPOHHOTO
OanaHca.

VYcTaHaBIMBarOT MPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXY
BHJIaMH XUMUYECKUX CBA3EH,
TUIAMH KPUCTAINTMYECKUX
pEemETOK aMMHUaKa 1 cosei
aMMOHHUS U UX (PU3UUECKUMHU
1 XUMUYECKUMU CBOMCTBAMH.
[TpoBoasT, HaOMIOIAIOT U
OIMCBIBAIOT XUMUYECKUU
AKCIIEPUMEHT 110
pacro3HaBaHUIO HOHOB
aMMOHHSI C COOTIO/ICHUEM
MpaBUJl TEXHUKU
0€301MacHOCTH.

BrINonHA0T pacy€Tsl 110
XUMHYECKUM (hopMynaM U
YpaBHEHUSIM pEaKIIHil,
MPOTEKAOIIUX C yYaCTUEM
aMMHaKa




26 IT.p.Ne 4 [Tonyuenue, cobupanue u [TpakTuKym [Tomyuator,  cobOuparoT
«[lony4enue pacro3HaBaHHe aMMHAaKa. pacmo3HarT aMMHaK.
aMMuakKa u N3yuenue pactBopumocTu PaGorator ¢ mabopaTopHbIM
U3YyYCHUE €TO aMMuaka B BOJIE U 000pyI0BaHuEM "
CBOHCTB» XapaKTepUCTHKA OCHOBHBIX HarpeBaTeIbHBIMU MPUOOpPAMH

CBOKCTB rujjpara aMMHaKa. B COOTBETCTBUU C IMPABUIIAMH

KauecTBenHnas peaknus Ha TEXHUKH 0€30ITacHOCTH.

KaTHOH aMMOHUS HabGmomaroTr w  ONHUCHIBAIOT
XUMHUYECKHIA JKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO
(pomHOTO) sI3BIKA W sI3BIKA
XUMUH. DopMyIHPYIOT
BBIBOJIBI 0  pe3ybTaTaM
MIPOBEJICHHOTO 3KCIIEPUMEHTA.
CotpyaHuyaror B Mpolecce
y4eOHOTO B3anMOIENCTBUSA
pu paboTe B rpymmax

27 Kucnoponconepxa | Oxcuubl a3oTa: XUMHYECKNHU 3anuceIBalOT peakuui,
1€ COeTMHEHUS HecoJieo0pa3yrolue u SKCIIEPUMEHT XapakTepHu3yrolne
azoTa KHCJIOTHBIE. JleMOHCTpAIUH. XUMHYECKUE CBOIiCTBa

A3OTHCTast KUCIIOTa U HUTPUTBHI. Bzaumoneiictue OKCHUJIOB azora.

A3OTHAas KUCIIOTA, €€ MOJyYeHHe | KOHLIEHTPUPOBAHHON YcTaHaBIMBalOT — MPUYUHHO-

u cBoiicTBa. Hurparsl. A30THOMW KHCIIOTHI C CJIEJICTBEHHBIC CBSI3U MEXKIY

Menpto. ['openue u€pHOro | BUAOM  XHUMHYECKOH  CBS3H,

nopoxa. Paznoxxenue TUTIOM KPUCTAIIIMYECKON

HUTpAaTa Kajus U TOpEHUE | perI€TKH OKCUIOB a30Ta U UX

28 Kucnopoiconepxariu JPEBECHOTO yroJibKa B buznueckuMu "
€ COeTMHEHHS a30Ta HEM. XUMHYECKUMU  CBOMCTBaMH.

JlaGopaTopHbie ONBITHI. | XapaKTEpU3YIOT COCTaB,

34. XuMHYeCKHE CBOMCTBA
a30THOM KHCJIOTBL, Kak
AJIEKTPOJIUTA

busznyeckue U XUMHUYECKUE
CBOMCTBAa a30THOW KHCIJIOTHI

KakK QJICKTPOJINTA,
MMPUMCHCHUC C
HCIIOJIb30BAHHEM PYCCKOTO




(pomHOTO) sI3pIKA W S3BIKA
XUMHH.

3anuchIBalOT  MOJIEKYJISIPHbIE
u WOHHBIE ypaBHEHUS
peakuuid, XapakTepHU3YIOIINE
XUMHUYECKHUE CBOICTBA
a30THOM KHUCJIOTBI Kak
JJIEKTPOJIUTA. [IpoBoasr,
HaOJIOAAIOT W OMHCHIBAIOT
XUMHYECKHA  DKCIICPUMEHT,
XapaKTePU3YIOINN CBOWCTBA
a30THOM KHUCJIOTBI Kak
AIEKTPOJINTA, C COOTIOCHUEM
TIpaBUI TEXHHUKH
0€30TacHOCTH.
XapakTepu3yroT a30THYIO
KHUCJIOTY KaK OKUCIIUTEb.
CocTaBisitoT ypaBHEHUS
OKHUCIIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIIHIA,
XapaKTepPHU3YIOIIHNX
XUMHYECKHE CBONCTBA
a30THON KHUCJIOTHI KaK
OKHUCJIHTEIS, C TOMOUIBIO
AIIEKTPOHHOIO OanaHca.
[TpoBoasT, HaOMIOAIOT U
OTHCHIBAIOT XUMHUECKUN
HKCIEPUMEHT,
XapaKTepU3YIOUIUN CBOMCTBA
a30THOW KHUCJIOTHI KaK
OKHUCIHTEIS, ¢ COOMI0ICHUEM
MPaBIJI TEXHUKH
0€30MacHOCTH

29

®docdop u ero
COCJTMHCHUS

®ochop, cTpoeHue aroma u
aorponust. Pochuasl. Pochun.
Oxcup docdopa(V) u

Jemoncrpanuu. O6pasisi
NPUPOTHBIX COSTNHEHUH
docdopa. ['openue

XapakTepusyroT CTpPOEHUE,
aJUIOTPONMIO, (U3HYEeCKHe U
XUMUYECKUE CBONCTBA,




oprodochopHas KUCJIOTA.
docdarsr. dochopubie
ynoopenusi. THCEKTUITU B

docdopa Ha BO3yXE U B
kuciopoe. Ilomydyenue
oemoro docdopa u
WCIIBITAHUE €TI0 CBOMCTB
JlabopaTopHble ONBITHI.
35.KauecTtBeHHbIe
peakuu Ha Gocdar-uoH.

MMOJIy4CHHUC u MMPUMCHCHUC
docdopa ¢ HCIOIB30BaAHUEM
pyccKoro (pOJHOTO) si3bIKA U
SA3bIKA XUMHUU.

CaMOCTOSATETFHO OMHUCHIBAIOT
cBoiictBa okcup (ocdopa(V)
KaK KHCJIOTHOTO OKCHAA W

CBOMCTBa oprodochopHOr
KHCJIOTHI.

[IpoBoasT, HabmoOmaroT u
OIINCBIBAKOT XUMHWYECKUU
AKCIIEPUMEHT C COOJIIOICHHEM
IMpaBHJI TECXHUKU

6e3zomacHocTH. PacrosHaror
dbocdar-noHsl
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O6mras
XapaKTepUCTUKa
anementoB IV A-
TpYIIbL. YTIEeposa

OO6mras xapakTepucTUKa
aneMeHTOB [V A- rpynibl:
0COOCHHOCTH CTPOCHHUS aTOMOB,
MPOCTHIX BEIIECTB U COCTMHEHUI
B 3aBUCUMOCTH OT IOJIOKCHHUS
aneMeHToB B [lepuoanueckoi
cucreme. YTiepo/.
AToTpoTIHBIE MOU(BUKAIIH:
anmas, rpadgut. AMopdHBIN
yIJIEpOJd U €ro CopTa: caxa,
AKTUBUPOBAHHBIN yrOJib.
AncopOumsi. XuUMUYECKHe
CBONCTBa yriepoja.
Koxkcoxumudeckoe mpor3BoICTBO
u ero npoaykius. Kapous.

JleMoOHCTpanuu.
Komnexius «O06pasiibi
MPUPOAHBIX COCTUHEHUI
yraepona». [Toptper H. /1.
BeanHckoro. Ilornomenue
AKTUBUPOBAHHBIM YTIIEM
pPacTBOPEHHBIX BEIIECTB
WJIM Ta30B. Y CTPOUCTBO
MPOTHBOTA3a

Hatot o01yro
XapaKTePUCTHKY aToMaw,
NPOCTBIM  BENECTBAM U

coenuHeHusIM dieMeHToB |V
A- TpymIbl B 3aBUCHIMOCTH OT

1504 [MOJI0KEHUSI B
[Tepuoauueckoit CUCTEME.
XapakTepuszyrT CTPOCHHE,

AUIOTPOTIHIO, (PH3MUYECKHE |
XAMUYECKUE CBOWCTBA,
MOJIydCHUE U TPUMCHCHUE
aMOp(pHOTo yrjiepojia M €ro
COPTOB C HCIOJIb30BaHUEM
pycckoro (poaHOro) si3blka |
S3bIKa XUMUHU.

CpaBHUBAIOT CTPOCHUE U
CBOICTBa aiMasa u rpadura.
OnuCHIBaIOT OKUCIUTENBHO-
BOCCTaHOBUTEJIHHBIE CBOWMCTBA
yraepoaa
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Kucnopoconepxany
Hne€ COCAUMHCHUA
yriepoja

Okcun  yrinepoaa(Il):  crpoenue
MOJICKYJbI, TOJY4eHHE U €ro
cBoiictBa. Oxcun yraepoaa(IV) ):
CTPOCHHE MOJICKYJBI, TOJy4YCHHE
U €ero CBOWCTBA. YTOJbHas
KHCJIOTA. Conu YroJIbHOM
KHCIIOTBL: KapOOHaTbI 51
rupokapOoHatTel. TexHuueckas u
NUIIEBas COa.

JlaGopaTopHble ONBITHI.
36. Ilomyuenue u
CBOWCTBA YTOJIbHOM
KHCJIOTBI.

37. KauecTBeHHast
peakuus Ha KapOOHaT-UOH

XapakTepus3yroT cocCTas,
¢u3nueckne W XUMHYECKHE
CBOWCTBA,  IIOJIyYdeHHE U
pPUMEHEHHE OKCHJIOB
yriaepoja € MCIOJIb30BaHUEM
pycckoro (poaHOTO) sI3bIKAa U
A3BIKA XUMHH.
VYceraHaBIMBaOT — NPUYUHHO-
CJIEZICTBEHHBIC CBSI3H MEXIY
BHJIAMU XUMHUYECCKUX CBS3CH,
TUTIAMHA KPHUCTAJUTHIIECKUX
PEMWETOK OKCHAOB YIJIEPOAA,
170:¢ buznyeckuMu "
XUMHAYECKHMH CBOWCTBaMH, a
TaKxKe MPUMEHEHHEM.
CoOimrogaror MpaBuiIa
TEXHUKH O€30MacHOCTH TIpHU
MCI0JIb30BaHUU MIEYHOT O
OTOIJICHUA.  XapaKTEPU3YIOT
COCTaB, buznveckue "
XUMHYECKUE CBOIICTBa,
MOJIyYeHUE U MPUMEHEHHE
YTOJIbHOM KHCJIOTHI U €€ coyieit

(xapboHaToB u
TUAPOKAPOOHATOB) c
UCTIOJIb30BAHUEM  PYCCKOTO

(pomHOTO) sI3BIKA W S3BIKA
XAMUH.

WnmocTpupyroT 3aBUCUMOCTh
CBOWCTB  COJIEH  YrOJIbHOU
KHCIOTBl OT MX COCTaBa.
[TpoBossAT, HabmIOAAIOT |

OIMIUCBIBAIOT XHMHUYECKUM
SKCIICPUMCHT C CO6HIOI[CHI/ICM
IMpaBHJI TCXHHUKU

0€30I1aCHOCTH.




Pacniosznator  kapOOHAT-HOH.
BemmonHsaor  pacu€rel IO
XUMHYECKUM  (popmymnam u
YPaBHEHUAM peakuui,
IPOTEKAIIUX C Y4acTUEM
COEIMHEHUH yriaepoaa

32 ITp. Ne 5. [Tonyuenue, cobupanue u [TpakTHKyMm [Tosyuator,  coOuparOoT H
«[lonyuenue pacro3HaBaHUE YTIEKUCIOro pacrno3HaroT YIJIEKUCIBIM Tas3.
YTJIIEKUCIIOTO ra3a u | rasa. M3yueHue pacTBOPUMOCTH Habmrogaror ¥ ONUCHIBAIOT
M3Y4YEHHE €ro YIJIEKUCIIOTO ra3a B BOJE U XUMHYECKUH DSKCIIEPUMEHT C
CBOMCTB» XapaKTEePUCTUKA KUCIOTHBIX MTOMOIIBIO pyccKoro
CBOWCTB YTOJIbHON KHCIIOTBI. (poaHorO) sI3BIKA W SI3BIKA
KauecTtBenHnas peakuus Ha XUMUH. DopMyIHPYIOT
KapOoOHaT- ¥ TUIpoKapOoHaT- BBIBOJBI [0  pe3yjibTaTaMm
HOHBI IIPOBEJIEHHOTO SKCIIEPUMEHTA.
CotpyaHuyaior B Mpolecce
y4eOHOTO B3aNMOIENCTBUSA
pu paboTe B rpymmax
33 YrneBonopoisl Heopranudeckue u opranndeckue | Jemoncrpamun. Mogenu | XapakTepuzyloT 0COOCHHOCTH

BEILIECTBA. YTJICBOJIOPO/IBI.
XHUMHYECKOE CTPOCHHUE
OPraHUYEeCKUX BEIIECTB, KaK
MOPAA0K COSTUHEHHUS aTOMOB B
MOJIEKYJIE MO BAJIEHTHOCTH.
MeraH, 3TaH, KaK MpeeIbHbIC
yIIEBOAOPOIbl. DTUIICH U
alleTUJICH, KaK HENpeIeIbHbIC
(HEHACHIIIEHHBIE) YTIIEBOIOPOIbI.
l'openue yrineBoaopoaos.
KauecTBeHHbIC peakiuy Ha
HEMpeeIbHbIE COSAMHECHNUS.

MOJICKYJl MeTaHa, »JTaHa,
STHJIIEHA H  alleTHJIEeHA.
B3auMonelicTBue 3TUIIEH C
OpoMHOM BOZIOH u
pacTBOpPOM TI€pMaHraHaTa
Kaaus

CcOoCTaBa u CBOMCTB
OpraHn4eCKux COCHHHCHHﬁ.
Pazmuuaror nNpCaAciIbHBIE U
HCIIPCACIIbHLIC

yrieBoaopoAbl. HazpiBaroT u

3aITMCHIBAIOT bopMmyIbl
(MoneKynsipHbIE "
CTPYKTYpHBIE) Ba)KHEHIITNX
MpeACTaBUTENEH

yrieBonopooB. Ilpemnarator
AKCIIEPUMEHT 1o
pacno3HABaHUIO COEOUHEHUN
HEIPEIETBHOTO CTPOCHHUSL.
Hab6mromarot 3a X0JIOM

XUMHUYCCKOTO OJKCIICPUMCHTA,




ONHCHIBATh €ro M JIeNaTh
BBIBO/IBI Ha OCHOBE
HaOIIOICHUH. @ukcupyror
pe3yIbTaThl JKCIIEPUMEHTa C
MIOMOTIBIO PYCCKOTO
(pomHOTO) s3BIKA, A TAKXE C
MIOMOTIBIO XUMHUYECKUX
(dbopMyI U ypaBHEHUH.

34 Kucnoponconepxka- | OTuioBslii ciupt, ero nojgyuenue, | Jdemoncrpanuun. OOmue | XapakTepusyrOT COIUPTHI, KakK
M€ OpraHuyecKue | IpUMEHEHHE U (PU3UOJIOTHUECKOE | XMMHUYECKHE CBOMCTBA | KUCJIOPOJICOIEpIKaLIIHE
COCTMHEHUS neictBue. TpexaTOMHBIN CIUPT KHCIOT  Ha  TMpUMEpE | OPraHuYeCcKue  COCIUHEHUS
riuiepud. KadecTBeHHas YKCYCHOM kucaoTel. | .Knaccuduuupyror cnupTsl o
peakius Ha MHOTOATOMHBIE KauyectBeHHast peakuusi Ha | aTOMHOCTH.
CIIUPTHI. YKCYCHas — MHOTOATOMHBIE CITUPTHI HaspiBator  mpencraBureneit
Mpe/cTaBUTENb Kiacca OJTHO- u TPEXaTOMHBIX
KapOOHOBBIX KUCIIOT. CIIUPTOB W 3aIlUCBIBAIOT U3
bopMyIIBI.
XapaKkTepu3yrT KUCIOThI, KaK
KHCIJIOPOICOAEpIKaLIUe
OPraHUYeCKUE COECUHEHUS.
HaszpiBator  mpeacraButenei
MpPEAENIbHBIX U HENPEIeIbHbIX
KapOOHOBBIX KHCJIOT u
3aMUCHIBAIOT U3 (DOPMYIIBL.
35 Kpemuuii u ero Kpemnuii, ctpoenue ero atomau | JleMOHCTpaImum. XapakTepusyrT CTpPOEHHUE
COCIMHEHUS cBoiictBa. Kpemuuii B mpupoe. Komnekuus «O6pa3ziibt aTOMOB u KpHUCTaJUIOB,

Cununuasl 1 cunad. OKcHg
kpeMuusi(1V). KpemuaneBas
KHCJI0Ta U €€ COJIN.

HOPUPOIHBIX COCMHEHUIN
KkpeMHus». Kosnekius
CTEKJIa, KepaMUKH,
[IEMEHTa 1 U3JIeNui U3
HUX.

JlabopaTopHbIe ONBITHI.
38.IIponyckanue
YIIIEKUCIIOTO ra3a 4epes
pacTBOp CHIIMKaTa HAaTpuUs

(I)I/I?»I/IIICCKI/IG Hn XHMHUYCCKHC

CBOﬁCTBa, MOJIyYCHUC u
MMPUMCHCHUC KpEMHHA C
HCIIOJIb30BAHHEM PYCCKOTO

(poaHoTO) sI3BIKA U SI3BIKA
XHUMUH.

YCcTaHaBIMBAalOT  MPUYUHHO-
CJIE/ICTBEHHBIE CBS3U MEXKIY
CTPOCHHEM  aTOMa, BHUIOM




XAMHYCCKOM CBSI3M, THIIOM
KPUCTAJUIMYECKOM  pelméTKU
KpPEMHHUS, ero (pU3NYECKUMH U
XUMHYECKUMU  CBOMCTBaMH.
BeimosHstor  pacuérel 1O
XAMUYECKUM  opMylnaM |
YPaBHECHUSM peakuui,
MIPOTEKAOIHUX C Y4acTHEM
KPEMHHSI U €r0 COCIUHEHUMN.
XapakTepusyroT COCTaB,
¢uznyeckue M XUMHUYECKUE
CBOWCTBA,  IIOJIyYCHHE U
IIPUMEHEHUE COEIMHEHUU
KPEMHUSI C HCIOJIb30BaHUEM
pycckoro (pOIHOTO) SI3BIKA U
a3plka  XUMHUH. CpaBHUBAIOT
JUOKCHUIBI yriepona u
KpPEMHHUS. OnuceIBalOT
BAKHEHUIIINE THUIIBI IPUPOIHBIX
COCIMHEHUN KPEMHHUSA  Kak
OCHOBHOTO JJIEMEHTA
JUTOCQEPHI. Pacnosnaror
CUWJIMKAaT-HOH

36 CunukaTtHas [TpousBoCTBO CTEKNIA U JleMoHCcTpaum. XapakTepusyoT CHIIMKATHYIO
[IPOMBILIIEHHOCTh nemenTa.[Iponykius cunukatHoit | Kosutekuus npoaykuuu MPOMBIIIJICHHOCTH U €€
MPOMBIIIIICHHOCTH :OITUYECKOE CUJIMKaTHOU OCHOBHYIO IIPOAYKIHIO.
BOJIOKHO, KepaMuKa, dapdop, MPOMBIIIJICHHOCTH. YcTaHaBIMBAIOT aHAJIOTUU
dasuc. OnTHYeckoe BOJIOKHO. BuneodparmenTs! u MEXAY pa3TuYHbBIMU
cnaiiasl «[Ipou3BoacTBo OTPACIISIMU CUITMKATHOU
CTEKJIa U LIEMEHTa». MIPOMBIIIJICHHOCTH
37 [Tomyuenue Hewmerannsl B mpupoe. JleMOHCTpaum. OnuchIBalOT HAXOXK/ICHHUE
HEMETAJIOB OpakiroHHas IeperoHKa Konnexkuus «[IpupoHpie | HEMETAIJIOB B IPUPOJE.

KHJIKOTO BO3yXa, KaK Crocod
TIOJTY4eHHsI KUCIIOPO/Ia, a30Ta,
aprona. [Tomyuenue pocdopa,
KpPEeMHUsI, XJI0pa, HOJIa.

COCOIMHCHUA HEMECTAJIJIOB).

BuneodparmenTs! u
cnanael «OpakuroHHas
[EpEroHKa JKUAKOTO

XapakTepusyroT
(paKkLMOHHYIO IEPETOHKY
JKHAJIKOTO BO3AyXa Kak
COBOKYITHOCTb (PU3MUYECKHX




DIIEKTPOJIN3 PAaCTBOPOB.

BO3JlyXa».
Buneodparments! u
cnaiinsl «lloryaenue

IIPOLECCOB. APTYMEHTUPYIOT
OTHCCCHHUEC aKTUBHBIX
HEMCTAJIJIOB K OKHUCINUTCIIBHO-

BOJIOPOJA, KUCJIOPOIa U BOCCTAHOBUTEIHHBIM
rajoreHoB npoieccam
AIEKTPOITUTUUECKUM
crocobom”
38 [Tomyuenne [Tonyuenne cepHoli  KUCHOTHI: | JleMOHCTpanum. XapakTepu3yrT XUMH3M,
BaKHEUIIINX CBIPBE, xuMu3M, | Mozaenu annapartoB 1S CBIpBE, ammapaTypy, Hay4dHbIe
XUMHYECKIX TEXHOJIOTUYECKass CXeMa, METO] | IPOU3BOJICTBA CEPHOI MIPUHIIUIIBI ¥ TIPOIYKIIUIO
COeTUHEHNN KHITSIIIETO clos, MPUHITUIIBL | KUCIOTHL. Monens MPOU3BOJCTBA CEPHOU
TEIUIOOOMEHa, TPOTHBOTOKA W | KMUISIIIEro cios. Moaens | kucinotel. CpaBHUBAIOT
nupKyisiuu. OneyM. KOJIOHHBI CHHTE3a IIPOU3BOJCTBO CEPHOM
[IpousBoCcTBO aMMMaKa: CHIPhE, | aMMHUAKA. KHCJIOTHI C IIPON3BOJICTBOM
XMMHU3M, TEXHOJIOTHYecKas cxema. | BuneodparmenTs! u aMMHaKa
cnaiael «[Ipon3BoaCTBO
CEpPHOU KUCIIOTHD».
BuneodparmenTsr u
cnaiapl «[Ipon3BoaCTBO
amMmuakay. Koyrexus
«CpIpb€ 15 OTydeHUs
CEpHOM KUCIIOTBI».
39 O06oO0menue mo Teme | YpoK-ynpakHEeHHUE C CamocrosrenbHas padora | [IpoBogsT OIICHKY

«HeMmeTtamiel U ux
COCIMHEHU S

HCII0JIb30BAHNE CAMOCTOATEIbHON
paboThI 10 BBHIIOJIHEHUIO
IIPOBEPOUYHBIX TECTOB, 3aJaHUN U
yIpaXHEHUM.

COOCTBEHHBIX JIOCTIKEHUH B
YCBOCHHUU TEMBI.
Koppektupyrot cBou 3HaHus B

COOTBETCTBUU C
IUIAHUPYEMBIM  PE3YJIbTATOM.
[Tonmygarot XUMUYECKYIO

uHGOpMALUM M3 PA3IUYHBIX
UCTOYHUKOB. [IpencraBinstor
UHpOpMaIHIO 1o TeMe
«Hemerannel» B BUJE TabIull,
CXeM, OTOPHOTO KOHCIEKTa, B
TOM 4YHCJIE C NPUMEHEHUEM
cpeacts UKT




40 K.p. Ne2 1o teme: KonrponsHas padora [IpuMeHsIIOT Ha  NpPaKTUKE
«Hemerael u ux paHee M3Y4YEHHbId MaTrepuall,
COEJIMHEHUS» paborasgs 1o rpymmam  C

3aIaHUSIMU  Pa3HOTO  YPOBHS

CJIO’KHOCTH, BBITIOJIHSAIOT

KOHTPOJIBHYIO paloTy.
Merauibl 1 X coequHeHust (17 1)

41 [TosoxeHue [TosoxkeHne meTamioB B Huckyccus OOBsICHSIOT 4TO TaKoe
METAJIIIOB B [Iepnognueckoit cucreme Metaisl Pasnnyaror ¢Gopmel
[Tepuoanueckon XUMHYECKUX 3neMeHToB /1. W. CYIIECTBOBAHMUS METAJIJIOB:
CHCTEME, CTPOCHHE MenpeneeBa, CTpOCHHE UX AJIEMEHTBI u MPOCTHIE
AQTOMOB M KPHUCTAJUIOB | aTOMOB M KPUCTAJLIOB. BEIleCTBA.

Meramueckas CBA3b U XapakTepu3yrT XUMUYECKUE
METaJUTMYECKasi KpUCTauTMIecKast AMEMEHTBI-METAIIBI  TI0  UX
pemérka. Gu3nyeckre CBOMCTBa MOJIOKEHUTO B
METAJJIOB: AJIEKTPO- U [Tepuonnueckoit cucreme [l.
TEIUIONPOBOJHOCTD, OTpaKaroIIast H. Meunneneena.
CIOCOOHOCTH, TUNIACTUYHOCTD. [Iporno3upytot CBOICTBa
CrutaBbl YEpHBIE U IIBETHBIE HE3HAaKOMBIX METAJUIOB IO
MTOJIOKEHUIO B
[Tepuoauueckoit CUCTEME
XUMHUYECKuX 3jeMmenToB [. U.
MeunneneeBa. YcTaHaBIMBAIOT
MIPUYUHHO-CJICICTBEHHBIE
CBSI3U  MEXAYy CTPOCHUEM
aTomMa, BHUJOM XHMHYECKOUN
CBSI3U, TUIIOM
KPUCTAJUIMYECKON  peméTKu
METaJUIOB — MIPOCTBIX
BEILIECTB U UX COECTMHEHUI

42 OO6mume xumuieckue | MeTammbl Kak BOCCTAHOBHUTENH. | XUMHUECKUI OOBACHSIOT YTO TAKOE P

CBOMCTBA METAJJIOB DNEKTPOXUMHUYECKUI pPAI | SKCIEPUMEHT AKTUBHOCTH METAJIJIOB.
HanpspDkeHud.  Bsaumopeiicteue | [leMOHCTpanum. [Ipumenstor ero st
METaJIOB c HeMmeTalllamy, | B3aumonencTeue HaTpus, | XapakTepUCTUKUA XUMUYECKUX
OKCHUJIAMHU, KUCJIOTAMHU, COJSIMHU. | JUTHUS M KaJlbLUS C BOJOWU. | CBOMCTB MPOCTHIX BEIIECTB-
AJIOMHUHOTEPMHSL. I'openue HaTpus, maraus | MetauioB .O000IMAOT




Y JKeJIe3a B KUCIIOPOJIE.
Bcenbimka TEPMUTHOU
cmecu.  BiamMoneiictBue
CMeCH MOPOIIKOB CEPHI U
JKeJe3a, IMHKA U CEpBI.
Bzaumoneiicteue
AIIOMHMHUS C KHCJIIOTaMH,
mieJiouaMu u BOJIOM.
BsanmoneiictBue jxenesa
U MeOu C  XJIOPOM.
B3anmopneiictBue Menu ¢

KOHIIEHTPUPOBaHHOU
cepHOM KHCJIOTOM u
a30THOM KHCJIOTOU
(pa36aBieHHOM u
KOHIICHTPHUPOBAHHOM ).

JlaGopaTopHble ONBITHI.
39.B3aumoencTeue
’Kele3a ¢ pacTBOPOM
cynbdara meau(1l)

CUCTEMY XUMUYECKUX CBOWCTB
METaJJIOB KaK
«BOCCTAHOBHUTEJILHEIC
cBoMcTBa».COCTABIIAIOT
MOJICKYJISIPHBIC YPaBHCHHSI
peaKkunii, XapaKTepU3yOLUX
XAMHYECKHE CBOIICTBA
METaJUIOB B CBETE yueHUs 00
OKHUCITUTEILHO-
BOCCTaHOBUTEIbHBIX
rporieccax, a peakiuu ¢
YYaCTHUEM DIIEKTPOJIUTOB,
MIPEJICTABIISITh TAKKE U B
noHHOM Bue. HaOmromaror n
OTIMCHIBAIOT PEAKITUH MEKTY
BEIIECTBAMU C ITOMOIILIO
PYCCKOTO (POTHOTO) SI3bIKA U
SI3bIKA XUMUH.
CamocCTOSITENHHO MPOBOISAT
OTIBITHI, TIOITBEPKIAFOIITHE
XHMHYECKHE CBOMCTBA
METAJIJIOB ¢ COOJII0IEHUEM
MpaBUJ TEXHUKU

0e301macHOCTH

43 OOmas CtpoeHue aToMOB U MPOCTHIX HMemoncTpamuun. Okpacka | OOBACHSIOT STHUMOJIOTHIO
XapaKTepUCTUKA BEIIECTB. 3aBUCUMOCTD IUTAMEHH COCIUHEHUSIMH Ha3BaHUs IPYIIIbI «IIEJIOYHBIE

[[{e109YHBIX META/UIOB | (PU3UYECKUX U XUMUUYECKHUX [IEJIOYHBIX METAJIOB MeTaubh». J{atoToomyro
CBOMCTB IIEJIOYHBIX METAJJIOB OT XApAaKTEPUCTUKY  IIEJIIOYHBIM
3apsaa0B sAnep ux aToMoB. OKCHUJIbI MeTajulaM II0 MX ITOJIOKCHHIO
44 Oo01mas Y TUAPOKCHUIBI LIETOUYHBIX B llepmomuueckoit cucreme
XapaKTEepUCTHUKA METaJUIOB, UX MOJyYEHHUE, XHMHUYECKUX dj1eMeHToB /[l. .

[IemounbIx CBOMCTBA, IPUMEHEHUE. Menjeneena.

METaJIJIOB Baxneiime coau menoyHbIX XapakTepusyror CTpPOEHUE,
METAaJJIOB, X 3HAUCHUE B JKMBOU buznyeckue U XUMUYECKUE
Y HE)KUBOM IIPUPOJIE U B )KU3HU cBoOIicTBa IISJIOYHBIX

YCJI0BCKaA.

METAJJI0B B CBeETe OOIIEro,




0COOEHHOI0 U €JMHUYHOTO.

[TpenckassiBatoT pu3NUYECKUe
U XUMHYECKHE  CBOWCTBa
OKCUJOB M  THUIPOKCHUJIOB
IIEJIOYHbIX ~ METauIOB  Ha
OCHOBE HUX  CcOCTaBa U
CTPOEHUSI M MOJATBEPKIATh
MIPOTHO3bI YpaBHEHUSIMU
COOTBETCTBYIOIIIMX PEAKLHM.
IIpoBogsT pacy€Thl o
XUMHYECKUM  (dopmynaMm U
YpPaBHEHUSAM peakuuu,
MPOTEKAOIIUX C Yy4acTUEM
IIEJIOYHBIX METAJUIOB M HX
COeIUHEHNN

45 Oo6mas CtpoeHue aTroMOB M MPOCTHIX | XUMUYECKUI XapakTepuszyloT  CTpOEHHE,
XapaKTepUCTHUKa BELIECTB. 3aBUCUMOCTbD | SKCIIEPUMEHT buznueckue W XUMHYECKUE
LIEJIOYHO3EMENbHBIX | (u3nueckux U xumuueckux | Jemoncrpanuu. Okpacka | cBoiicTBa ENOYHO-
METaJJIOB CBOJCTB HIEJIOYHO3EMENbHBIX | IIJIAMEHH COEUHEHUSIMU 3eMEJIbHBIX METaJUIOB B CBETE
46 Oo61as METAJIOB OT 3apsAloB sACp HX | MIETOYHO3EMETbHBIX oO1ero, 0COOEHHOTO u
XapaKTepUCTUKa atoMoB. OKcHIIBI M TUIPOKCU[BI | MeTaiioB. ["amenue enunuyHoro. IlpenckasbiBaior
[IEJI0YHO3EMEbHBIX | HIEJIOYHO3EMEIBHBIX  METaJUIOB, | U3BECTU BOJOM. busznyeckue W XUMHYECKUE
METaJlJIOB UX IodydyeHue, cBoiictBa U | JlabopaTopHble ONbITHI. | CBOMCTBa OKCHJIOB u
npuMmeHenue. Baxneitmue comnu | 40.1Tonyuenue TUAPOKCHIOB MeTaioB |IA
HIEMTOYHO3EMENbHBIX ~ METAJJIOB, | M3BECTKOBON BOJIBI U TPYIIIBI HA OCHOBE UX COCTaBa
UX 3Hau€HUE B MPHUPOJAE U KU3HU | OTBITHI C HEH. U CTPOEHHS M TOATBEPXKAAIOT
YyelnoBeKa. Kap6onatsl u MIPOTHO3BI YpaBHEHUSMH
TUAPOKAPOOHATHI KAJIbIIHSL. COOTBETCTBYIOIIUX PEAKIUH.
[IpoBoasar pacyEThl o
XUMHYECKUM  (opMmynaMm U
YpaBHEHUSAM peaxiuii,
MPOTEKAIIIUX C Y4aCTHEM
[IEIOYHBIX METAIJIOB U MX
COEIMHEHU I
47 Kéctkoctb Bombl 1 | KécTkocTh BOABI: BpeMeHHas U | JleMoHcTpanum. OOBsCHSIOT 4TO Takoe
CHocoObI e€ MOCTOSIHHASI. Crnioco0s! | [Tomydenue sk€cTKON BOJBI | <OKECTKOCTh




yCTpaHEHHUs yYCTpaHEHHUs BPEMEHHOH | B3aUMOJECHCTBUEM BOJIbI». Pa3nuyaroTBpeMeHHY0
KECTKOCTH. CriocoOblI | yrIeKucesaoro ¢ U TIOCTOSHHYIO  KECTKOCTb
yCTpaHEHUS IIOCTOSTHHOM | MU3BECTKOBOMW BOJOM. Boabl. [lIpemmararor crnocoObl
xkécTtkocTh. IOHUTHI. VYcerpanenue BpeMEeHHOM YCTPaHEHHUS JKECTKOCTU BOJBL.
xécTkocTH KumsiueHueM u | [lpoBogst, HabmogaroT U
00aBKOM COJIBI. OIMCHIBAIOT XUMHYECKUN
VYcTpaHeHue NOCTOSHHOW | SKCIIEPUMEHT, ¢ COOII0IEHUEM
JKECTKOCTH NOOABKO MPABUIT TEXHUKU
conbl. MoHUTHI ¥ IpuHLIMIT | 0€30MacHOCTH
HUX JIEUCTBUS
(BupeodparMeHT).

48 IT.p.Ne 6. [Honyuenue xE€cTKON BOABI [TpakTrKym [Tonyuator,  coOuparoT
«Ilomyuenne B3auMOeHCTBHEM yriiekucioro ¢ | I'pynmosas pabora pacro3HalOT YIJIEKUCIBIM Tas3.
’KECTKOHU BOJIBI U M3BECTKOBOM BOIOH. Ycrpanenune | MHauBuayanbHas pabota OO6pamatorcst C
crocoOsbI eé BPEMEHHOM KECTKOCTH 1a00paTOPHBIM
YCTpaHECHHS» KHAMNSAYEHHEM U TO00AaBKOM COJBI. 000pyTI0BaHHEM u

YcrpaneHue nocTossHHOM HarpeBaTeIbHBIMH MPUOOpaMU
HKECTKOCTU NOOABKOM COJIBL. B COOTBETCTBUHU C MPaBHIIAMH
Hcnbrtanue :KECTKON BOBI TEXHUKH 0€30MacHOCTH.
pacTBOpPOM MbLIA. Habmiogator u  onuchIBaioT
XUMHUYECKUN 3KCHEPUMEHT C
MTOMOIIIBIO pyccKoro
(pomHOTO) sI3bIKA W s3BIKA
XUMUHU. DopMyIUPYIOT
BBIBOJBI IO  pe3yjbpTaTaM
MIPOBEACHHOTO SKCIIEPUMEHTA.
CoTpynHu4aroT B mpouecce
y4eOHOr0  B3aUMOJICHCTBUS
npu paboTe B rpymnmnax
49 AJFOMUHMI U €T0 Coenunenus aTIOMUHUSA B | JlemoHcTpauuu. XapakTepusyroT — alIOMUHUU

COCAUMHCHUA

npupoae. XUMHUYECKUE CBOMCTBA
amoMuHus. OcOOEHHOCTH OKCHAA
U TUAPOKCHIA AlIOMUHUSA Kak
amM(pOTepHBIX COCIVIHEHUH.
Baxneiue coym aarOMUHUS
(xnopup, cynbdar).

Komnnekuus mpupo aHbIx
COCIMHEHU N aTIOMUHUSL.
BuneodparmeHTs! u
cimainael «Okeng
AFOMHMHUS U €T0

MO AU (DUKAITII.

M0 €ro TMOJIOKEHUID B
ITepunoanueckoi CUCTEME
XHMHYECKUX 3neMeHToB 1. .
Menpeneena.
OnuchIBalOTCTPOEHUE,
buznueckue U XUMUYECKUE




[Tosryuenune ampoTepHoTrO
THUIPOKCH/IA aTFOMHHUS U
UCCJICIOBAHKE €r0

CBOMCTBA AJIFOMUHHSL,
[MOATBEPKAAs UX
COOTBCTCTBYHOIIIUMHA

CBONCTB YPaBHEHUSIMH PEAKLUH.
OOBSCHSIOT ~ JABOWCTBEHHBIH
XapaxkTep XUMUYECKUX
CBOJCTB OKCH/Ia ¥ THPOKCHIA
ATIOMUHUSL.
50 DKeneso Oco0eHHOCTH CTPOEHUS aTOMa XuMu4ecKkuit XapakTepus3yloT  IOJIOXKEHHUE
o1 CoenuHenus xxeneza | »kenesa. JKenes3o B mpupoze. AKCIEPUMEHT xeneza B llepuonnueckoit

Baxxneimme pynabl xenesa.
OKCI/I)II)I U TUAPOKCHUIbL
xenesa(ll) u (I1T). Comm
xenesza(Il) u (III). O6napyxenue
MOHOB KaTHOHOB JKeJie3a B
pactBope. 3HAUEHUE COETUHEHMI
xKernesa.

JlabopaTopHblie ONbITHI.
41. Tlomyuenue
ruapokcuaos xeneza(ll) u
(1.

42.KayecTBeHHBIC
pPCaKIuy Ha KaTHOHBI
xeresa

CHCTEME XUMHYSCKUX
AJIEMEHTOB . n.
Menneneesa, 0COOEHHOCTH
crpoeHusi atoma. ONUCHIBAIOT
GU3HMYECKHEe HW XUMHUYECKHE
CBOIiCTBa J)Kelesa,
MOJITBEPIK 1ast nx
COOTBETCTBYIOLIUMH
YpaBHEHUSIMU peaKkui.
OOBSICHSIOT HaW4YUEe JBYX
FeHETHYCCKHUX pAIlOB
coeaMHeHUH xene3a Fe+ u
Fe3* .YcTaHaBnuBaroT
3aBHCHMOCTh obnacreit
MIPUMEHEHHUS KeJe3a U €ro
CIJIaBOB oT CBOMCTB.
[IpoBoasar pacyEThI o
XUMHYECKUM  (opmyliaM U
YpaBHEHUSIM peaKiuid,
MPOTEKAIIUX C Yy4aCTUEM
JKeJie3a U €ro COeIUHEHMUM.
HaOmromaror u  OIKCHIBAIOT
peaklny MEXIy BEUIECTBAMHU
c IIOMOIIILIO pyccKoro
(pomHOTO) sI3bIKA W SI3BIKA
XUMHUH
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[L.p. Ne 7 «Pemienue
PKCIIEPUMEHTAIIbHBIX
3ajad IIo TeMe
«MeTaibn)

Pewenne skciepuMeHTAIBHBIX
3a/1a4 Ha paclo3HaBaHUE U
II0JIyYEHUE METAJUIOB U UX
COCIMHEHUN

IIpakTukym

DKCIEPUMEHTAIBHO
HUCCIEAYIOT CBOICTBA
METAJIOB M UX COCAUHCHHUIA,
pemarh IKCIEPUMEHTAJIbHbBIC
3amaun 1o Teme «MeTajbly.
PaGoraror ¢ 5abopaTOpHBIM
000py1I0BaHHEM u
HarpeBaTeIbHBIMH MPUOOpaMu
B COOTBETCTBUHU C MPaBHIIAMH
TECXHUKH 0e30I1aCHOCTH.
Hab6mromaror CBOIiCTBa
METAJUIOB M UX COCIUHCHUN U
SIBJICHUHM, TIPOUCXOMAIINX C
HUMH. OnuceIBaroT
XUMUYECKUA  DKCIIEPUMEHT.
DOopMyIHUpPYIOT BBIBOJBI  TIO
pe3ynbTaTaMm  MPOBEACHHOTO
sKkcepuMeHnTa. OnpenensioT
(ucxons 3 yaeOHOM 3a0a49n)
HEO00XOINMOCTh
HCIIOJIb30BAaHKMS HAOJII0ICHHS
WJTU DKCIIEPUMEHTA
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Koppo3ust Mertamnos
M CIIOCOOBI  3aIUThI
OT Heé

Koppo3us xumnuueckas u
ANEKTpOXUMHUYECKas. 3aluTa
METAJIJIOB OT KOPPO3HH.

JdemMoHCTpaumu.
Komnekuust «XuMHYecKue
HCTOYHUKU TOKa».
Pe3ynbrarhl AMUTENBHOTO
JKCIIEpUMEHTA o
U3YYCHHUIO KOppO3uH
CTAIBHBIX  U3JACIUA B
3aBUCHUMOCTH OT YCJIOBHUI
MIPOLIECCOB

OOBsCHSIOT 4To TaKoe
KOpPpO3HsL. Paznmuuator
XUMUYECKYIO u
AIIEKTPOXUMUYECKYIO
koppo3uu.  Mimroctpupyrot
HOHATUS «KOPPO3USD»,
«XUMHYECKast KOPPO3Hs»,
«QIIEKTPOXUMHUYECKas
KOppO3us» IpUMepamH.
XapakTepu3yroT CIIOCO0ObI
3aIIUThI METaJJIOB oT
KOppo3un
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Mertauibl B IPUPOJE.

Mertamnnisl B IpupoJc: B

JleMoOHCTpanun.

Knaccudumupyror ¢dbopmbl
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TloagaTue o
METaJUTyprun

CBOOOTHOM BHUJIE U B BHJIC
COCIMHECHUM.

[Tonsitue o meramnypruu. YépHnas
Y [[BETHAsI METAJLTYPTHSI.
[Inpomeramnyprus,
TUPOMETALUTYpPrus,
3JIEKTpOMETALTYprusi. JJoMeHHbIN
npotiecc. [lepepaboTka uyryHa B
CTallb.

DIIEKTPOJIN3 PACIIIIaBOB.

Boccranosienue Mmenu u3
okcuaa meau(1l)
BOZOPOJIOM.
BuneodparmenTs! u
crnaiinsl «IIponsBoacTso
YyryHa U CTaJln».
BuneodparmenTs! u
cnaitasl «M3nenus u3
YyryHa U CTalln».
BuneodpparmenTs! u
cnaitnsl «IIponsBoacTeo
ATIOMHUHUS

MIPUPOIHBIX COEMHEHU I
METaJJIOB.

XapakTepus3yroT oOmue
Croco0bl MOJIyYEHUS
METAJJIOB: IHPO-, THAPO- H
AJIEKTPOMETAJUTYPI U H.
Konkpetusnupyror 3TU
crnocoObl  mpUMepamMu U
YpaBHEHUSIMM  pEaKkIuid ¢
COCTaBJICHUEM 3JIEKTPOHHOIO

Oaymauca.

OnuceIBaroT JIOMEHHBIH
poriecc u
ANMEKTPOJIUTUUECKOE
MOJTYYCHHE METAJIOB.
Paznuuaror 4yE€pHBIE "

HBETHBIC METAJlJIbl, YYyI'YHBI U
CTaJin

56 O0oOIIeHNe 3HaHUH | YPOK-yIIpaskHEHUE C CamocrosrenpHas pabota | O000maOT U
o TeMe «MeTamibl» HCIIOJIb30BaHUE CAMOCTOSITEIbHOMN CHCTEMaTH3UPYIOT CBOM
paboOTHI 110 BBITIOIHEHHIO 5 3HAHUA 0 TeMe: «MeTaib.
MPOBEPOUHBIX TECTOB, 3a/1AHMH H TIpUMEHSIOT HA PAKTHKE
YHpaKHCHHH. paHee U3YYCHHBINH MaTepual,
paboTas 1o TpyIaMm ¢
3aJJaHUSIMU PA3HOTO YPOBHS
CII0KHOCTH
57 KoHTposbHas padot 3 [TpuMEHSIOT Ha IMPaKTHUKE
1o TeMe «MeTalbl» paHee U3y4YeHHBIN MaTepHall,
paboTas To Tpymnmnam ¢
3aJaHUSIMU PA3HOTO YPOBHS
CJI0KHOCTH, BBITIOJIHSIOT
KOHTPOJIBHYIO paboTy.
XuMus 1 OKpY:Kaomas cpeaa (2 1)
58 XuMHueckas Crpoenne 3emnu: s1po, MaHTHs, | JleMOHCTpamuu. HHTerpupyroT CBEACHUS 110
OpraHu3aIus 3eMHasl Kopa, HUX XUMHYeckuil | BumeodparMeHTsI u | Qusndeckoii reorpaduu B




[UTAHETHI 3EMIIS

cocraB. Jlutochepa u  eé
XUMHUYECKUNA COCTaB. MuHepabl.
Pynpl.  Ocagounble  1OpOJBIL.

Ilone3unsie HCKOIIaeMBIE.
XUMH4YeCKHUH COCTaB
runpocepsl. XUMUYeCKU

cocTaB aTMOC(EPHI.

cnaitiapl «CTpoeHue 3eMiu | 3HAHHUS O XUMUYECKOU
1 €€ XUMHYECKUW COCTaB». | OpraHMW3alUU ILUIAHETHI.
Komnexkuus MuHEpasoB U | XapakTepU3YIOT

TOPHBIX IOPOJ. | XMMHUYECKHI COCTaB
Komnexnus «Pynpl | TeoJoruueckux 0001049eK
METaJIJIOBY. 3emun.

Paznuuaror MuHepaisl u
TOpHBIE IOPOJIbI, B TOM
quCcIie U PYyJibl

JlabopaTopHble ONBITHI.
43. 3yueHue rpaHura.

59 Oxpana JleMoHCcTpaum. XapakTepus3yloT  UCTOYHUKHU
OKpyxaromei cpensl | Microunnku XMMHMYECKOTO | BumeodparmeHTs U | XUMHYECKOTO  3arpsi3HEHus
OT XUMHUYECKOTO 3arpsA3HEHUs OKPYXKAIOILIEH | CIIaiIbl «['mobanpHBIE | OKpYyKaroLIE Cpenbl.
3arps3HEHUs Cpenpbl. I'nobGanbHble | sKOSIOTHYEcKHe TpoOieMbl | OMUCHIBAIOT ri106aabHbIe
9KOJIOTHYECKHE poOJIEMBI | YeTOBEUYECTBAY HKOJIOTMYECKHE po0IeMbl
YeJI0BEYeCTBa: MapHUKOBBIN YeJIOBEYEeCTBa, CBSI3aHHBIE C
ahdexT, KHUCIOTHBIE  JOXKIH, XUMHYECKUM  3arpsi3HEHHUEM.
030HOBBIE JBIPBI. [Tpennarator IyTH
MexnyHapoaHoe MHUHHUMH3AIUA  BO3JCHCTBUA
COTPYIHMYECTBO B  obsactu XMMHYECKOTO 3arpsi3HEHHs Ha
OXPAaHbl OKPYKAIOLIEH CPENbl OT OKPYKaIOIYIO cpeny.
XUMHUYECKOTIO 3arpsA3HEHM. [TpuBonst IIPUMEpPBI
«3enéHas XUMU. MEXTyHapOAHOTO

COTpyAHHYECTBA B 00JIACTH

OXpPaHbl OKPY)KaIOLIeH cpe/ibl

OT XUMHUYECKOTO 3arpsi3HeHUs

O000menne 3HAaHUH 10 XMMHHU 32 KypPC OCHOBHOI 1IK0JbI. IloaroroBka k OCHOBHOMY rocyAapCTBEHHOMY 3K3aMEHYy
(0I9) (7 9)

60 BemecTsa Crpoenue atoma B cooterctBuM | [Ipencrapmsrorundopmanuio no teme «llepuoanyeckuit

C TOJIOKEHUEM  XUMHUYECKOTO
aneMeHra B llepuoauueckoi
CUCTEME.

CrpoeHue BeniecTBa: XUMHUYECKas
CBS3b u KPUCTAJUINYECKUE
pemeéTKku. 3aBUCUMOCTh CBOWCTB
00pa30BaHHBIX 3JIEMEHTaMU

IMPOCTBIX  BCHICCTB (MCTaJ'I.HOB,

3akoH M llepuomnueckass cucrema J[. 1. MenaeneeBa B
CBETE TEOpPUHM CTPOCHHUS aTroMa» B BUJIE TaONHI], CXeM,
OIIOPHOT'O KOHCIIEKTA, B TOM YUCJIE C IPUMEHEHUEM CPEJICTB
HUKT. Brimoassior TECTOBBIC 3aJIaHUs o
teme.llpencrapnsroruapopmano mo  teme  «Bumasl
XUMHUYECKUX CBS3€M M THUIIBl KPUCTALIMYECKUX PELIETOK.
B3anmocBs3p CTpOEHMST M CBOWMCTB BELIECTB» B BUIE
TaOIUI, CXEeM, OMOPHOTO KOHCIIEKTa, B TOM 4YHUCIE C




HEMETaJUIOB, 0JIATOPOIHBIX I'a30B)
OT TIOJIOKEHHSI DJIEMEHTOB B
[Iepuoauueckoii cucreme.
Tumonoruss ~ HEOPraHUYECKUX
BEUIECCTB, JCJICHUE UX Ha KIACChI
u rpynnsl. [IpeacraBurenu

npumeHnenueM cpeacts KT

61 Xumnueckuepeakuuu | [Ipusnaku u ycinosus nporekanus | [Ipencrasistor nndopmanuio no teme «Knaccudpukanus
XUMUYECKUX PEaKITUil. XUMUYECKUX PEAKIUHA 10  Pa3IUYHbBIM  TpHU3HAKAM.
Tunonorus xumudeckux peakiuii | CKOpOoCTh XMMHUYECKHX pPEaKLUi» B BHJE TaONUL, CXEM,
M0 Pa3JIMYHBIM OCHOBAHHSIM. OTIOPHOTO KOHCIIEKTa, B TOM YHUCJI€ C IPUMEHEHHUEM CPEJICTB
Peakiuu noHHOro 0OMeHa. HWKT.BeimmonusioT TECTOBEIC 3aJaHus o
OKHCIUTETHHO- teme. Xapaktepru3ytoTOBP, okuciutens 1 BOCCTAHOBHUTEIb.
BOCCTAHOBUTEIBHBIC PEAKITNHI
62 OCHOBBI XMMHYECKUE CBOMCTBA MPOCTHIX | XapakTepu3yloT oOIue, OCOOCHHbIE W WHAMBHUyaJbHbIE
HEOpraHU4eCKOn BEIIECTB. CBOICTBAa KHUCJOT, OCHOBAaHHWH, COJIE B CBETE€ TEOPUU
XUMUHN XapakTepHbIE XUMUYECKUE AJIEKTPOJUTHYECKOW  JIMCCOLMAIIHH. AprymeHTUpyIOT
63 OCHOBBI CBOMCTBA COJICO0PA3YIOIINX BO3MOXKHOCTh  MPOTEKAHHMS] XUMHUYECKHX peaKkiuil B
HEOPraHUYECKOU OKCHJIOB, TUAPOKCUIOB pacTBOpax  JJEKTPOJIUTAX  MCXOAi W3 YCJIOBUU.
XUMUU (ocHOBaHUH, KUCIIOT U Knaccuduuupytor Heopranuyeckue BeliecTa 1o cocTaBy u
aM(pOTEPHBIX TUAPOKCUIIOB), cBoiicTBaM. [IpuBOAAT mpuMepsl MpEACTABUTENECH
coueit KOHKPETHBIX KJIACCOB U I'PYII HEOPraHUYECKUX BEIIECTB
64 [ToBTOpEeHUE U TectupoBanue, pemieHue 3a1ad 1 | BIMOTHSIOT TECTHI M yIpaXKHEHHs, pelarT3agadu mo
00001IeHHE 110 TEME. | BBIMOJIHEHUE YIIPAKHEHUH T10 TeMe.
[ToaroroBka k TEeMe [TpoBOIAT OLIEHKY COOCTBEHHBIX JOCTH)KEHUU B YCBOCHUU
KOHTPOJBHOU paboTe TEMBI.
KoppekTupyroT cBou 3HaHUS B COOTBETCTBUU C
IJIAHUPYEMBIM PE3YJIbTaTOM
65 KontponbHas [IpuMeHAIOT Ha IPAKTUKE paHee U3YYCHHBI MaTepual,
p360T3N94 «Htorosas pa60Ta;1 [0 Irpynmnam ¢ 3aJJaHusIMU Pa3HOro YpOBHA
10 KypCy OCHOBHOM CIIO’KHOCTH, BBITIOJIHSIOT KOHTPOJBbHYIO padoTy.
LIKOJIBI»
66 AHau3 KOHTPOJIBHOMN Koppektupyrot cBou 3HaHUs
padoTsl. [lonBenenue
WTOTOB roja.
67-68 PesepBHOE BpeMs




KpnTepun OIlEHUBAHMA J0CTHKEHUH oﬁyqammnxcﬂ

OcHoBHasl 3a/1a4a U KpUTEPUN OLIEHKU — OBJIAJICHUE CUCTEMOM y4eOHbIX AEUCTBUM C U3y4aeMbIM yU€OHBIM MAaTEPHAIIOM.
Cucrema OLIEHKH BKJIIOYAET B c€0s BHYTPEHHIOIO (OCYLIECTBIISIEMYIO CaMOM IIKOJIOM) U BHELIHIOIO (OCYyILECTBIsieMasi BHEIITHUMHU 110 OTHOIIEHUIO K
IITKOJIC CITY’)KOamMu).
JUJ1st OLIEHKH MCIIOJIB3YETCs IepCOHUUITpOBaHHAs HH(POpMAIUsI 1 aHOHUMHAsI (HEepCOHUBUIIMPOBAHHAS).
[lepconndunrpoBaHHOM OIIEHKE MOJUIEkKAT TOJIBKO METAalpeIMETHBIE U ITPEIMETHBIE PE3YIbTAThI U3 O10Ka «BBIMYCKHUK HaydUuTCS».
OneHka TOCTHKEHUN PeaTu3yeTcss «METOJIOM CIO0KEHUS», IPU KOTOPOM (PUKCUPYETCS JOCTUKEHUE OMIOPHOTO YPOBHS U €T0 MPEBBIIICHHE.
Jlj1g olleHMBaHMSI UCIIOJIB3YIOTCS: CTaHIaPTU3UPOBAHHBIE MMCbMEHHBIE U YCTHBIE PaOOTHI, IPOEKTHI, IPaKTUUYECKHE paboThl, 1abopaTopHbIE PaOOTHI,
TECTBI, 3a4EThl, TBOPUYECKHE pabOThI, CAMOAHAIN3, CAMOOIIEHKA, HAOIIOIEHUS U TIp.
Tunel 3a1aHuii, KOTOPbIe HCIOJbL3YIOTCH /IS OLEHKH JOCTHIKEHHI:
1o popMe OTBETA: C 3aKPHITHIM OTBETOM U OTKPBITHIM OTBETOM;
110 YPOBHIO MPOBEPSIEMBIX 3HAHUM, YMEHHUH, CTOCOOOB ACHCTBUIA: 0a30BHIN U MOBHIIIICHHBIA YPOBEHb;
IO UCIIOJIb3YEMBIM CPEACTBAM: 3a/laHUs JJIsl MUCbMEHHOM UM YCTHOM Oece/bl, MpaKTUYeCKue 3aaHusl, 1abopaTopHbIe paboThI;
o ¢popme NpoBEACHUS: ISl MHIUBUYaIbHOU WM TPYNIIOBOM paOOTHI.

HroroBasi onieHKa CKJIaIbIBaeTCs U3:
HAKOTUICHHBIX OIIEHOK (XapaKTepu3yIOT TUHAMUKY 00pa30BaTeIbHBIX TOCTHKCHUHN YUAIIUXCS);
OIIEHKH 32 CTaHJAPTU3UPOBAHHBIC UTOTOBBIC pa0OTHI (XapaKTePU3YIOT YPOBEHB MIPUCBOEHUS CITIOCOOOB ACHCTBHIN)

BHyTpeHHI0I0 cHCTeMYy OIleHKH Ha CTYIeHH OCHOBHOIO 00uiero o0pa3oBaHusi KIaCCU(PHUIMPYETCA CIEAYIOIIMM 00pa3oM M  BKIIIOYAET
MPOLEAYPHI:

HHIMBHUAYaJbHbIE Pe3yJIbTaThl YYalluXxcs - B chepe pa3BUTUS y HUX KOMIIETEHTHOCTHBIX YMEHHI U HaBBIKOB, BBISBJISIOTCS B XOJI€ NICHUXOJIOTO-
MeJarorunyeckoro MOHUTOPUHTA;

npeaMeTHbIE Pe3yJIbTAaThI - PEe3YJIbTAThI, IOJIYUYCHHBIEC B MPOLIECCE OLIEHUBAHUS YUYUTEIIMHU IKOJIBI HA MPEMETHOM YPOBHE;

BHYTPHIIKOJIbHbIE Pe3yJIbTAThI - Pe3y/IbTaThl, IOJYYCHHBIE B X0/1€ /IMUHUCTPATUBHOTO KOHTPOJISL, UTOTOBOM aTTECTALUU YUalIXCs

( KOHTpOJIbHBIE PAbOTHI, POMEKYTOUYHBIC, HTOTOBBIC, IUATHOCTHUYCCKHUE);

BHEIIKOJIbHbIE Pe3yJIbTAThI - PE3yAbTaThl OJIUMITNAJ, KOHKYPCOB, COPEBHOBaHUM, KOH(MEPEeHIIM U T.11.;

pe3ynbTaThl, IOJTYYEHHBIE B X0/1€ He3AaBUCUMOIl BHEIIHEH OLIEHKH - pe3y/IbTaThl MoJydyeHHbIe B Xxoae [ 1A

HedopMaTH30BAHHAS OLlEHKA - TIOPTHOIIHO.



Jlnist onucanus TOCTHKEHUH 00yJaromuxcs 1eneco00pa3Ho YCTaHOBHUTD CIICAYIOIIUE MSITh YPOBHEH:

YpoBeHb JlocTHkeHMe JIAHUPYEMBbIX pe3yJbTaToB Ouenka (oT™MeTKAa)
basosbIii JEMOHCTPUPYET OCBOEHHUE YYEOHBIX JECUCTBUN C ONMOPHOM CUCTEMOMN 3HAHUW B paMKax | «yJOBJIETBOPUTEILHO» (v
YPOBE€Hb nuana3oHa (Kpyra) BblIENEHHBIX 3agad. OBiazeHue 0a30BBIM YpPOBHEM SBIISIETCS | OTMETKA «3», OTMETKa
TOCTUKEeHU JOCTaTOYHBIM JJIS POJIOJDKEHHSI O0yJIEHHs Ha CIIEAYIOIIEH CTYIIeH 00pa30BaHusl, HO HE | «3a4TEHOY).

10 MPO(UIBHOMY HAIPaBJICHUIO
IloBBIIEHHBIN | YCBOCHHE OMOPHOW CHCTEMBbl 3HAHMA HAa YPOBHE OCO3HAHHOTO ITPOU3BOJILHOTO | OIEHKA «XOPOII0» (OTMETKa «4»);
YPOBEHb OBJIAJIEHUS] Y4E€OHBIMM JEMCTBUSIMM, JOCTATOYHBIM O Kpyro3op, WupoTa (WUiH

n30uparenpbHOCTH) UHTepecoB. Takume oOywaromuecss MOTYT OBbITh BOBJIEUEHBI B

MIPOEKTHYIO JAEATEIbHOCTD 110 IPEAMETY U COPUEHTUPOBAHBI Ha MPOJI0JKEHHE 00ydeHUs

B CTapIlMX KJIaccax Mo JaHHOMY NPOPUITIO.
Bbicokmii Bonee nomHoe (10 cpaBHEHUIO C MPEbIAYIIMM) YCBOCHHE ONIOPHOI CUCTEMBI 3HAHUM Ha | OIEHKA  «OTIUYHO»  (OTMETKa
YPOBEHbD YPOBHE OCO3HAHHOTO MPOU3BOJIBHOTO OBJIAICHHS YUCOHBIMHU JACHCTBUSMH, JOCTATOUYHBIH | «5»).

Kpyrosop, mupoTta (Win H30HUpaTebHOCTH) WHTEpEecOB. Takue oOydaromiuecss MOTyT

OBITH BOBJICUEHBI B IPOEKTHYIO JIEATEIBHOCTD 0 MPEIMETY U COPUEHTUPOBAHbBI Ha

MIPOJIOJKEHHE 00yYEHHs B CTApIIUX KlaccaxX Mo JaHHOMY MPOQUITIO.
IlonusKeHHBIH | OTCYTCTBUE CHCTEMaTHYECKON 0a30BOM MOArOTOBKH, 00YYaIOIIUMCSl HE OCBOEHO JIaXkKe U | «HEYIOBJICTBOPUTEIIHHOY
YPOBEHb MOJIOBUHBl  TUIAHMPYEMBIX  pe3ylbTaToOB, KOTOpPbIE  OCBAaWBAaeT  OOJIBLIIMHCTBO | (OTMETKA «2)»)

00yJaronuxcsi, UMEIOTCSl 3HAUYUTEIbHBIE TIPOOENBl B 3HAHUSX, NaJbHEHIIee oOydeHue

3arpyaHeHo. Ilpu sTom oOydaromuiics MOXET BBINOJHATh OTACIbHBIC 3aJaHUs

MOBBIIIEHHOTO YpoBHA. JlanHasi rpynna oOy4atouuxcs (B cpeiHeM B XoJze OOydeHHs

cocrapisromas okosio 10%) TpeOyeT crenHaabHOW JHATHOCTHKU 3aTPyJHEHHH B

oOyueHuu, npoOeioB B CHUCTEME 3HAHMHA M OKa3aHUM IIEJICHANPABJICHHON MOMOIIM B

JOCTHKEHHH 0a30BOTO YPOBHS
Hu3zkwuii HAJIMYUE TOJBKO OTICIbHBIX (DparMEeHTapHBIX 3HAHUM 1O MpeaMeTy, AajbHEiInee | OleHKa «II0X0» (0TMETKa «1»)
YPOBEHb oOyueHue MpaKkTUYECKH HEBO3MOKHO. TpebyeTcs crenuaibHas MOMOIIb HE TOJIBKO MO

yu4eOHOMY MpeAMETy, HO M 1Mo (OPMHUPOBAHMIO MOTHMBALIMKA K OOYYCHHIO, Pa3BUTHIO
WHTEpeca K U3y4yaeMoi MpeaMeTHONW 00JacTH, MOHUMAHUIO 3HAYUMOCTU MPEAMETa s
KU3HU U JIp.

Xapakrepucrnka nugpoBoii OeHKH (0TMETKH)




«5» («OTJIMYHO0») — YPOBEHB BBIIOJHEHHS TPEOOBaHUI 3HAUNTENILHO BBIIIE YAOBICTBOPUTEIBHOTO: OTCYTCTBUE OUIMOOK KaK MO TEKYIIEMY, TaK U
0 MPEIBIAYIIeMY YUeOHOMY MaTepraty; He 00ojiee 0JHOTO HEJJ0YETa; IOTUYHOCTD U MOJIHOTA M3JI0KEHHS.

«4» («X0po1I0») — YPOBEHb BBINIOJHEHUS TPEOOBAHUN BBILIE YIOBIETBOPUTEIBHOIO: UCIOJIb30BAHUE JOIOJHUTEIBHOTO MaTepuaia, MoJHOTa U
JIOTUYHOCTh PACKPBITHS BOIPOCA; CaMOCTOSITEIBHOCTh CYXJIEHHH, OTpa)XKCHHE CBOEr0 OTHOIICHWS K IMpeaMmery oOcyxkieHus. Hamwume ommOok u
HEJ0YETOB B KOJIMYECTBEHHOM BBIPA)KEHUHU IO OTAEJIbHBIM MPEIMETaM OTPA)KAaeTCs B JIOKAIbHBIX aKTaX O TEKyLIEH M HUTOroBOW (pyOe:kHOM)
aTTeCcTaluu 00yJarOITUXCS.

«3» («yJA0BJIETBOPUTEJIbHO») — IOCTATOYHBIA MUHUMAJBHBIA YPOBEHb BBINIOJHEHUS TPeOOBAaHWH, MPEABABISEMBIX K KOHKPETHOW paboTe,
OTJIeIbHbIE HAapYILLIEHUs JJOTUKH U3JI0KEHHS MaTepHalia; HEMOJHOTa pacKpbIThs Bonpoca. Hannune ommbok 1 HEe0YETOB MO OTJCJIBHBIM MPEIMETaM B
KOJIMYECTBEHHOM BBIPKEHUU OTPAKAETCS B JIOKAIBHBIX aKTaX O TEKYyIEH U UTOroBoM (pyOeKHOM) aTTecTali 00y4aromuxcsl.

«2» («IJI0X0») — YpPOBEHb BHINOJHEHHUS TPEOOBAHWH HIDKE YIOBJICTBOPUTEIHFHOTO: HApPYIIEHWE JIOTMKH, HENOJIHOTAa, HEPaCKPBITOCTh
00cyXK1aeMoro BOIIPOCa, OTCYTCTBUE apryMEHTAlMM MO0 OIMOOYHOCTh €€ OCHOBHBIX NoJIokeHUH. Hannune ommbok ¥ HET04eTOB MO OTAEIbHBIM
IpeMeTaM B KOJIMYECTBEHHOM BBIPAKEHUH OTPAKAaeTCs B JIOKAJIBHBIX aKTaX O TEKYyILEel U UTOroBOM (pyOexxHO) 00 aTTecTaniuy oOy4Jaroniuxcs.

KoHTpo/IbHO-U3MepUTEeIbHbIE MaTepUuajbl IPEIHA3HAYCHBI I TPOBEPKU YPOBHS YCBOCHHS YUeOHOro Marepwaja Ha OCHOBaHUH
00pa30BaTEIILHOTO MUHUMYMa COJICP)KaHUs 00pa30BaHUs M TPEOOBAHWN K YPOBHIO TOJTOTOBKH BBIITYCKHHKOB NIKOJ. OHHM COCTAaBJICHBI HA OCHOBE
MHOTOJICTHEH TeIarOrHIeCKON IPAKTHKH C YI€TOM Pa3IMIHBIX METOJIUYECKUX Pa3pabOTOK.

[To BceM riaBam Kypca M UX paszzeiiaMm MpeasiaraeTcsl TeKyIUi 1 TEeMaTUUeCKH KOHTPOJIb 3HAaHUM U YMEHHUH B (POpME XMMUYECKUX JTUKTAHTOB U
TECTOB, CAMOCTOSITEJIbHBIX U KOHTPOJIBbHBIX paboT. 3ajaHusi 000X BapHaHTOB PadOT CXOAHBI MO COAEPKAHUIO U XapaKTepPy BHIMOJIHIEMbIX y4eOH bIX
TNEUCTBUI.

Jlst opranuzaruu 3G QexTHBHON pabOThI BCEro Kiacca ¢ y4eTOM WHIMBUIYaTbHBIX CIOCOOHOCTEHN KaXKI0TO yJallerocs B psjie padoT, BXOAAIINX
B I10COOMeE, MPEACTAaBICHBI 3aJaHUS PAa3INYHBIX YPOBHEN CIOXKHOCTH.

He3zaMeHHMBIM MOMOIIIHUKOM TI€larora B KOHTPOJIE 3HAHWM fABIAIOTCA 3aAaHusd B (opme TecTa. X MOXXKHO HCHOJIB30BaTh HAa Pa3HBIX 3Tamax
y4eOHOro Impolecca:

* MIPU U3yYCHUH HOBOTO MaTepuaa;

* Ha 3Tarie 3aKperieHus U3y4eHHOTO MaTepuana;

* Ha ypokax 00001Ial0IIero NOBTOPEHHUS;

* NP TEKYIIEM U TEMAaTHYECKOM KOHTPOJIC 3HaHUMN, YMEHUN U HABBIKOB y4YaIlIUXCS;

* P TOJrOTOBKE YYalUXCs K SK3aMEHaM KaK B YCTHOM, Tak ¥ B muchbMeHHOU (popme, ocobenno B popme EID.

Jliig KaXkJI0¥ TeMBbI U €€ Pa3/IeNioB MPeNIOKEHBI TECTOBBIC 3aJaHUSI PA3HOIO YPOBHS CJIOKHOCTHU B JIByX BapHaHTaX, pacCUMTaHHble Ha 15—35 Mun
WJIHM Ha 1eNbId ypoK. [[7st BeICTaBICHUS OLIEHKH MpeIjiaraeTcsl UCIOIb30BaTh CIEAYIONTYIO MPOIEHTHYIO IIKAIY:

35% BBIIONTHEHHBIX 33/IaHUN — OIIEHKA «2»;

36—61 % — orenka «3»;

62—85% — omenka «4»;

86—100% — ortenka «5».



B 3aBUCHUMOCTH OT pPe3y/IbTaTOB BBITOJHEHHS paOOThI YUUTENIb MOKET BHOCUTH B MPEUIOKEHHYIO CHCTEMY OLIEHUBaHHS KOPPEKTUBBI, TOCKOJIBKY
OCHOBHAs LIeJIb KOHTPOJISI B TAHHOM CJIy4ae — He COOCTBEHHO BBICTABIICHHE OLIEHKH, a OTIPE/ICIICHNE YPOBHS YCBOCHHUS YIalTUMHCS y4eOHOTO
MaTepHualla ¥ HalpaBJIeHUH JanbHENIIed paboThl Ha/l MOBBIIICHHEM KadecTBa 3HAHUN

3ananue moxa mudpoit 1 onenuBaercs 3 6amtamu; nox nudpoit 2 — 5 6amtamu; mox nudpoit 3-8 Gaymamu. 3amaHus, OTMEYCHHBIC *, — JUIS
WHUBUAYATBHOTO BBITIOJTHCHHUS.

Ecnu He yka3aHO MHOE, KaXIbIi OTBET YaCTEN OLICHUBAETCS:

» yactu A — 2 Oajiamu;

» yactu B — 4 Oamtamuy;

+ gactu C - 6 6amuramu.

OpHako HE BCE ydJalIuecs MPHCTYMAOT K 3amaHusM dactd C W TeM 0oJiee BBITIOIHSIOT MX IMOJHOCTHIO. YTOOBI TOBBICHTH TOJOKUTEIBHYIO
MOTHBAITUIO K BBITIOJHEHUIO 331aHui yacTh C, y4UTEh MOXET OOBSIBUTH O BHICTABJICHHUH IT0 PE3yJIbTaTaM TeCTa JABYX OIICHOK: MEPBOM — 3a 4yacTh A
u B, a Bropoit — 3a yacth C — ¢ UCIMOJIB30BaHUEM MTPOLICHTHOM IIKAJIBI OLICHKH 3HAHUIA.

Bormpock! Juist BceX BHJIOB KOHTPOJIS 3HAHUW COCTABJIEHBI TAKUM 00pPa3oM, YTOOBI TIEIaror ¢ WX MOMOIIBIO MOT BBISSBUTH 3HAHUS YUYAIIMXCS I10
BCEM Y3JIOBBIM BOIIPOCaM TJIaBBl M pa3jelia Kak Ha 0a30BOM ypOBHE, I'Jie HEOOXOJMMO TOJBKO BOCIIPOU3BEICHHE Y4eOHOTO MaTephaja, Tak M Ha
YCIIO)KHCHHOM YPOBHE, TJIe TpeOyeTCcsl YMEHHE aHATM3UPOBATh U CPAaBHUBATH JTAaHHBIC, IIPUMEHSIST TBOPUCCKHE CITOCOOHOCTH.

Bce oOyuaronue Buabl KOHTPOJIS IPEANOIAraloT KOJUIEKTUBHYIO AEITEIbHOCTD yUalluxcs 0o B mape, 1100 B rpyIIe U caMOIIPOBEPKY.

[Ipu moaroToBKe K KOHTPOJIBHBIM paboTamM HEOOXOIMMO OOpaTUTh BHUMAHHME HA 3aJaHUs YPOKOB 000OIIaroiero moBTopeHus. B atom cioydae
y4aliiecs B COOTBETCTBHH CO CBOMMU CIIOCOOHOCTSIMH OIIPEIEIISIOT ISl ce0s 3aJaHusl, KOTOPbIE MOTYT BBITIOJTHHTb.

PacuerHble 3a1aun pa3IMYHBIX TUIIOB U YPOBHEH CIIOKHOCTH IMPEICTaBJICHBI B TOCOOMH OJIOKaMU, a TaKKe BKJIIOUYEHBI B pa3Hble BUABI KOHTPOJIS
3HAHUNA. YUUTEIb MOXKET MO JKEeJIaHUIO BKII0YAaTh UX KaK JOMOJIHUTEIHHOE 3aJaHKe B JII000N BHUA KOHTPOJISI WM Mpeaiararh yJaliuMcsl OTAeTIbHbIE
CaMOCTOSITENIbHBIE paOOTHI MO PEIICHUIO OJO00HBIX 3a/1a4.

IIpoBeneHHe XMMHYECKOT0 THKTAHTA

3amanus I 000MX BAPHAHTOB KPATKO 3aIlIMCHIBAIOTCS Ha JIUIICBOM CTOPOHE JIOCKU MJIM Ha KOJOTPAHCIIApaHTE; OTBETHI Ha BOMPOCHI JKEIATEIbHO
HamucaTh Ha 00paTHOW CTOPOHE OCKHM WIIM TaKXKe Ha KOJOTpaHCHAapaHTe.YUUuTelb 3a4UTHIBACT COJIEpKAHUE BOIIPOCA, YYaIllHecs 3alHiChIBAIOT OTBET
B TETPAJISX.
ITo okOHYaHMHU AMKTAHTA IIPOBOJIUTCS CAMOIIPOBEPKA:

« OIIMOOK HET — OILIEHKA «5»;

« gomnyieHbl 1—2 omuoku — «4»;

* JIOMYIIEHBI 3 OMNOKH — «3».

B 3aBucHMOCTH OT CTENEHU MOATOTOBIEHHOCTH YYAIIUXCSl YIUTENh MOKET U3MEHUTH KPUTEPHl OLIEHKH paboT B MOJIb3y YUCHHKA.

IIpoBeaenne caMocTOSITEIbHON PadoThI

CamocTosarenbHas padoTa MmpearnoaraeT Tu00 MapHyro, MO0 TPynmoByro GopMy pabOThl M 1ae€T BO3MOKHOCTH JIydllle OTpadOTaTh M3ydaeMble
BOMPOCHI MO KOHTPOJIEM YUUTEIS U B X0J/Ie CAMOCTOATEIBHON JesITeNbHOCTH (U1 00ydaromiei paboTsl) 100 JTydllle MOArOTOBUTHCS K KOHTPOJIBHOM
paboTe, KOTOPYIO MPEACTOUT BBIMOIHITH Ha CIEAYIONIEM ypoke (s 06001maromnieii paboThl). 3a1aHus BRIOIHSIIOTCS B Mape (TPyYIIe), YTO MO3BOJISIET



OKOHOMUTBb BpPCMA Ha OTBCT. OTI[GHBHBIG 3aaHusd (HOI[ 3HAaKOM *) ydqamuecCd BBINOJIHAIOT CaMOCTOATCIIBHO. I[JISI KOHTPOJIA y4dallluMCsAa
MpeAOCTABIIACTCA BOSMOXHOCTb CBCPUTH CBOU OTBCTHI C 9TAJIOHAMH, KOTOPHIC 6YILYT JAaHbl YUYUTCIICM 110 OKOHYAHUH pa60TBI.

OneHka NpaKkTHYeCKUX YMEHUH y9almxcst

Yuurtenb 10JKEH YUUTHIBATh:

- IPAaBUJILHOCTD OIPENIEIECHUS 1IEJIU OIIBITA;

- CaMOCTOSITETILHOCTB M0I00pa 000PYIOBaHHS U OOBEKTOB;

- MI0CJIEI0BATEIbHOCTh B BBHIIIOJHEHUH PaOOThI MO 3aKJIaJIKE OIBITA;

- JIOTUYHOCTb U TPAaMOTHOCTb B ONMCAaHUU HAOII0ACHUH, B GOPMYIHUPOBKE BbIBOJA U3 OIBITA.

Otmerka "'5" - IPABWJILHO OIPEJIETIEHA 1IEJIb OTBITA,

- CAMOCTOSITENIbHO, C HEOOXO0AMMOM MOCIIEeI0BAaTEIbHOCTHIO MPOBEAEHBI TOA00P 000pyI0BaHUS U 00OBEKTOB, a TaKXke padboTa
IO 3aKJIQJIKE OTIBITA;

- HAY4YHO I'paMOTHO, JIOTUYHO OITMCAaHbI Ha6J'IIO)I€HI/I${ n C(i)OpMYJ'H/IpOBaHI)I BBIBOJbI 13 OIIbITA.

OrMmerka "'4" - IPAaBWJILHO OTPEJIEIEHA LIEJIb OTBITA;

- CaMOCTOSITENILHO MPOBeieHa paboTa 1o noa60py 060pyI0BaHMs, 00BEKTOB;

MIPH 3aKJIAJIKE OTBITA IOMyCcKarTes 1 -2 ommoKy;

- HAY4YHO I'paMOTHO, JIOTHYHO OITMCAaHbI Ha6J'IIO)IeHI/I${ n C(i)OpMy.]'H/IpOBaHBI BBIBOAbI U3 OIIBITA,
- B ONMCAHUM HAOIIOAEHUH U3 ONBITA AOMYCKAIOTCS HEOOIbIINE HETOYHOCTH

Otmetka "'3" - IPABWJIBHO ONIPE/IETIeHA 1Eb OIbITA;
- mo100p 000OPyAOBaHUS U OOBEKTOB, a TAKKE pabOTHI 1O 3aKJIAKE OTBITA MPOBEACHBI C TOMOIIBIO YIUTEIS,
- TOTTYCKAIOTCSI HETOYHOCTH M OIIUOKH ITPH 3aKJIaIKE OTIBITa, OTIMCAHNH HAOIIOACHUH, (POpPMYIHMpPOBAaHUN BHIBOIOB.

OrMmerka "'2" - HE ONpe/ieJIeHa CaMOCTOSTEILHO 11€JIb OIIbITA;
- HE 0TOOpaHO HYXHOE 000PYI0BAHHE;
- IONYCKAIOTCS CYIIECTBEHHBIC OIIMOKY IIPH 3aKJIaaKe U 0(OPMIICHHUH OTIBITA.

Ouenka ymeHui

VYuutenb T0KEH YUUTHIBATD:

- IPaBUJILHOCTH MTPOBEACHUS HAOIOICHUH 110 3aJaHHIO;

- YMEHHE BBIJIENATH CYIIECTBEHHBIC IPU3HAKU Y Ha0I01aeMoro 00bekTa (Impoiecca),

- JIOTUYHOCTh U HAYYHYI0 TPAMOTHOCTh B O()OPMIICHUHU Pe3yJIbTATOB HAOIIOJCHHI U B BBIBOJIAX;
- IPOBEJICHUE HAOIIOACHUS TI0 3a/1aHHIO;

Ortmerka "'5" | - MpaBUIIBHO M0 33JJAHUIO YYUTENS IPOBEJCHO HAOIIOICHUE;
- BBIJIETICHBI CYLIIECTBEHHBIE IPU3HAKU y HAOII0aeMoro oobeKTa (Impoiecca);
- JIOTUYHO, HAYYHO I'PaMOTHO 0(OPMJIIEHBI pe3yabTaThl HAOIIOJEHUN 1 BBIBOIBI.

Otmerka "'4" - MPaBUIIBHO TIO 33JITAHUI0 YYUTEIS MTPOBEICHO HAOIIOICHHE;
- IPY BBIJICJICHUN CYIIECTBEHHBIX MPU3HAKOB y HaOII0AaeMOro o0beKTa (Ipoliecca) Ha3BaHbl BTOPOCTENEHHBIE;
- TOTyCKaeTcsi HeOpEeKHOCTh B 0(hOpMIIEHIH HAOIIOICHUH U BBIBOJIOB.




Ormerka "'3" | - HOMyCKaOTCS HETOYHOCTH U 1-2 OmMOKY B TPOBEACHUH HAOMIOACHUHN IO 3aJJaHUI0 YUUTEIIS,

- IIPH BBIJICIICHUH CYIIIECTBEHHBIX IPU3HAKOB Y HaOII0JaeMoro 00beKTa (Tporiecca) BbIICISFOTCS JIUIb HEKOTOPBIE,
- nomyckarorcest omnOku (1-2) B ohopmiieHnn HaOIIOICHUIT U BBIBOJIOB.

OtMmerka "'2" - JoryckaroTes omuoku (3-4) B poBeAeHUU HAOIIOACHUH 110 3aIaHUI0 YUUTEIIS;

- HETIPaBUJIbHO BBIJIEISIFOTCS MPU3HAKKU HA0It01aeMoro oobekTa (mpoiecca);

- moryckarotes omuoku (3-4) B oopmiteHUH HAOIIOICHHH U BBIBOJOB. PopMa aTTecTaliuu o0 OUOJIOTHH MOKET OBITh
pa3IMYHON: YCTHBIHM 9K3aMEH Mo Ouieram, 3anura pedepara, TECTUPOBAHKE, 3aIIUTa MPOCKTA.

®opMbl npeICTABJIEHUS 00Pa30BaTeIbLHbBIX Pe3yJabTaTOB!
e Tabenb YCIeBaeMOCTH I10 TIpeAMeTaM (C ykazaHueM TpeOOBaHUM, IPEIbIBISIEMBIX K BBICTABIIEHUIO OTMETOK);

® TCKCTbl UTOTOBBIX JUAIrHOCTHYCCKHUX KOHTPOJIBbHBIX pa60T, JUKTAHTOB M T.J. U aHAJIN3 HUX BbINIOJIHCHUA O6y‘-IaIOHII/IMC$I (I/IH(l)OpMaHI/ISI 00
OJICMCHTAX U YPOBHAX ITPOBCPACMOIO 3HAHUA — 3HAHUW S, IOHUMAaHUsA, IPUMCHCHU A, CI/ICTeMaTI/ISaIH/II/I);

® yCTHas OILIEHKa YCIENIHOCTU pe3yJabTaToB, GOpMYJIMpPOBKA MPUUMH HEyJad M PEKOMEHJAIMI M0 YCTpaHEHHI0 MpoOeIoB B 0Oy4EHHOCTH MO
NpeaIMeTam;

e MOpTPOIHO;
® pe3ynbTaThl IICHXOJIOTO-TIeIarOrMuecKUX UCCIeI0BaHUM, WILTIOCTPUPYIOIIUX TUHAMUKY Pa3BUTHS OTAEIbHBIX UHTEIJIEKTYaIbHBIX U
JUYHOCTHBIX Ka4ecTB oOydaromierocs, Y'Y /1.

KpnTepman OICHUBAHMUA SBJIAIOTCA:

® COOTBETCTBHUE JIOCTUTHYTBIX MPEAMETHBIX, METANPEAMETHBIX U JUYHOCTHBIX PE3yJIbTATOB 00Y4arOMIMXCsl TpeOOBaHUSAM K pe3yiabTaTam
OCBOEHHS 00pa30BaTEILHON IPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus ®I'OC;
® JMHAMHUKA PE3YJIbTaTOB MpeaMeTHOoHoOyueHHOCTH, opmupoBanus Y'Y .
OneHka JOCTUKEHUS METallPeIMETHBIX Pe3y/IbTaToB MoKeT. [IpoBosaTcs B X0/e pa3auuHbIX mpoueayp. OCHOBHOM MpoLEeaypOi HTOTOBOW OLICHKU
JOCTHKEHHS METANPEAMETHBIX Pe3YybTaTOB ABISCTCS 3aUUMAa UMO208020 UHOUBUOYATLHO20 NPOEKMA
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