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IHosicuuTenbLHAA 3aMHCKA

Pabouas mporpamma 1mo XMMUu IOCTPOCHA Ha OCHOBE (DYHIAMEHTAIBHOTO SiApa COJEPKaHUsI OCHOBHOTO 001IIero o0pazoBaHusi, TpeOOBaHUN
K pe3yjibTaTaM OCBOEHHS OCHOBHOII 00pa3oBaTeNbHOH HporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs, TPEOOBAHUU K CTPYKTYpe OCHOBHOM
0o0pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOIIero oOpa3oBaHus, MPONHCAaHHBIX B DeepaibHOM rocyAapCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe
OCHOBHOTO 00111eT0 00pa3oBaHus, a Takke KoHIenmu 1yXoBHO-HPABCTBEHHOTO Pa3BUTHS M BOCITUTaHUS rpakaannHa Poccum.
Pabouast mporpamMma 1o XuMuu COCTaBJICHA ¢ y4eToM Iporpammel Bociutanuss MBOY "COI Ne 10".
[IpenogaBanue yueOHOro Kypca «XUMHUU» B OCHOBHOM IIKOJIE OCYIIECTBIISIETCS B COOTBETCTBUU C OCHOBHBIMM HOPMATHUBHBIMH JOKYMEHTaMH U
WHCTPYKTUBHO METOAMYECKUMU MaTepHUaIaMu:

v’ 3akon Poccuiickoii ®enepanun «O06 o0pazosanun B Poccuiickoii ®enepanuu» ot 29.12.2012r. Ne273-D3;

v’ MenepaibHbIi rOCYJapCTBEHHBINA 00pPa30BaTENbHbINA CTAHIAPT OCHOBHOIO OOIIEr0 06pa3oBaH¥si, yTBEPKICHHbINA NPHKa30M MUHOOPHAYKH
Poccun ot 17.12.2010 Ne 1897 «O6 yTBep:kaeHUU U BBEJCHUH B AelcTBUE (heepaIbHOro rocyAapCTBEHHOT0 00pa30BaTeIbHOr0 CTaHaapTa
OCHOBHOT0 00111er0 00pa3zoBaHus» (B pel. npukaza MunobpHayku Poccuu ot 29.12.2014 Nel1644)

v Xumus. Paboune nporpammel. [Ipeamernas auaus yaeouukos O. C. Iabpuensna, U. I'. Octpoymona, C. A. CiankoBa. 8—9 Kiiacchl:
yaeOHoe rmocodue jyist obreoopazoBarenbHbix opranuzanuii / O. C. I'abpuenss, C. A. CrnankoB — M.: [Ipocsemenue, 2019.

v IlpumepHas paboyas mporpamma o XHMHH It 8—9 KJIacCoB ¢ MCIOb30BaHKeM 00opyaoBanus nenTpa «Touka poctay v/

OOII MBOY "COII Ne 10" r. Huxasas Canna.

Ha 6a3e nentpa «Touka pocTa» obecrieunBaeTcs peaausaius 00pa30BaTeIbHBIX MPOTPAMM €CTECTBEHHOHAYYHOU U TEXHOJIOTHYECKOM
HaMpaBIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAaHUSIMU 3aKOHOIATENIbCTBA B chepe 00pa3oBaHus U C YIETOM peKOMEHIAIIHi
denepanbHOTo oneparopa yuedHoro npeamera «Xumus». OOpa3oBaTenbHas MporpaMMa Mo3BOJISIeT HHTETPUPOBATh peain3yeMble MOAXOIbI,
CTPYKTYpPY U COJIepKaHue P OpraHU3aIlui 00y4eHUs: XUMUU B 8—9 Kkiaccax, BRICTPOSHHOM Ha 0a3e JIF000To U3 JOCTYMHBIX y4eOHO- METOIUYECKUX
komruiekcoB (YMK).

Hcnons3oBaHue 060py,Z[OBaHI/I}I «Touka POCTA)» IIpU p€aIn3alun JTaHHOM OIl no3BomsieT CO31aThb yCJIOBUS:

¢ U paClIupCHUA COACPKaHNA IKOJIBHOTI'O XUMUYCCKOTO O6p8.30BaHI/I${;



¢ IJIs IIOBBIIIICHUA MMO3HaBaTEILHON aKTHUBHOCTH OGY‘I&IOH_[I/IXCH B CCTGCTBGHHOHaY‘{HOﬁ O6HaCTI/I;

* JUI1 pa3BUTHUS JMYHOCTH peOEHKa B Ipouecce 00y4eHUs XUMMH, €ro CIocoOHOCTeH, (OpMUPOBAHUSA M YIOBIETBOPEHHUS COLMAIbHO 3HAYMMBIX
MHTEPECOB M MOTPEOHOCTEH; * Ayl paboThl ¢ OJapEHHBIMH IIKOJbHUKAMH, OpPTraHU3allMid MX Pa3BUTHS B PA3MUYHBIX 00JacTAX 00pa3oBaTENbHOM,
TBOpYECKOH nesitensHoCTH. [Ipemmaraemast mporpaMma 1Mo XMMHUH PacKphIBaeT BKIIAJ] YI€OHOTO MpeaMeTa B JOCTHKEHHUE Leeld OCHOBHOTO OOIIEeTo

O6pa30BaHI/I5I " OIIpCACIIACT BayKHEHIIIIE COACPKATCIIbHBIC JIMHUU ITPEAMETA:

* «BEIIECTBO» — 3HAHUE O COCTABE U CTPOSHHUH BEILIECTB, X CBOWCTBAX U OMOJOTHYECKOM 3HAYCHUH;

* «XMMHYECKas peakius» — 3HAHUE O MPEBPAIICHUIX OJTHUX BELIECTB B IPYTUe, YCIOBUAX MPOTEKAHUS TaKUX MPEBpaIlleHUN U crioco0ax yrnpaBieHUs
peaKusIMu;

* «IIPUMEHEHHE BEIIECTBY» — 3HAHUE U OIBIT 0E30MacHOr0 OOpAaIICHUs C BEIIECTBAMU, MaTepHajIaMH U IpOIeccaMH, HEOOXOAUMBIMU B OBITY M Ha
IIPOU3BO/JICTBE;

«SI3bIK XUMHUW» — ONEPUPOBAHUE CUCTEMOM BAXKHEHIIINX XUMUYECKUX TTOHITHH, 3HAHUE XUMUYECKONH HOMEHKJIATYpPHI, a TAK)KE BIIAJICHUE XUMUYCCKOMN

CUMBOJIUKOHN (XUMUYECKUMH (POpPMYIaMH U YPABHEHUSIMH).

Hean:

*  @opmuposanue y ydaluxcs HEIOCTHON €CTECTBEHHOHAYYHO! KapTUHBI MUPA.

* Pazeumue TNO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEW y4allMxcs B MpOILecce H3yueHUs
XMMHUYECKOM Hayku M €€ BKJIaJa B COBPEMEHHBIM HaydyHO -TEXHUUYECKHI mporpecc; (popMHpOBaHHE Ba)KHEHIINX JIOTMYECKHUX OIepanuit
MBILIUIEHUS (aHAJIU3, CUHTE3, 000011eH1e, KOHKPETH3allks, CPaBHEHHE U JIp.) B ITPOLIECCE TTO3HAHUS CUCTEMbI BXKHEHIIINX MOHITUMN, 3aKOHOB U
TEOpUH O COCTaBE, CTPOEHUH, CBOMCTBAX U MPUMEHEHUN XUMHUECKHUX BEIIECTB.

* Bocnumanue yO0eXnEHHOCTHM B TOM, YTO NPUMEHEHHUE IOJYYEHHbIX 3HAHUW U YMEHUH 1O XHUMHUHU SBISETCS OOBEKTHBHOMN
HE00X0IMMOCTHIO JI71s1 0e301acHON paboThI C BEIIECTBAMHU M MaTepuaiaMy B OBITY U Ha IIPOU3BOJICTBE.

* Ilpoexmuposanue u peanuszayus BHITYCKHUKAMHU OCHOBHOHM IIKOJIBI JIMYHOM OOpa30BaTE€IbHOW TPAaeKTOPHUM: BBIOOp Mpoduis
o0y4eHHs B CTapIlel MIKoJIe WK MPOoPecCHOHATBHOTO 00pa30BaTEIbHOTO YUPEKICHUS.

® Osadenue KioueeviMu KomnemeHuuamu: y‘-Ie6HO-H03HaBaTCJ'ILHBIMI/I, I/IH(I)OpMaI_[I/IOHHBIMI/I, OCHHOCTHO-CMBICIIOBBIMH,
KOMMYHUKATHBHBIMHU.

I[JBI JOCTHIKEHMS ITUX LICIeH B KypC€ XUMHUHU Ha CTYICHU OCHOBHOT'O 06]]_[61"0 06p330BaHI/ISI peuIaroTCA CICAYIONINE 3adaum:



v GOPMHPYIOTCS 3HAHHMSI OCHOB XUMUYECKOW HAYKH — OCHOBHBIX (DaKTOB, MOHATHMA, XMMHUYECKMX 3aKOHOB M TEOPUH, BBIPAKEHHBIX MOCPEICTBOM
XUMHUYECKOTO S3BIKA;

v/ pa3BUBAIOTCS YMEHHs HAOJIOJaTh U OOBICHAIOT XUMHUUYECKHE SBJICHHUS, MPOMCXOMIAIIME B NPHUPOIE, JIAOOPATOPHBIX YCIOBHUSX, B OBITY U Ha
IIPOU3BO/JICTBE;

<

pUOOPETAIOTCs CrIeUAIbHBIE YMEHHSI U HABBIKU TI0 O€3011aCHOMY OOPAIICHHUIO ¢ XUMHUYECKUMH BELIECTBAMH, MaTepUAIaMH H MTPOLIECCAMU;

v (hopMupyeTCs TYMaHUCTHYECKOE OTHOIIEHHE K XUMHMHU KaK IPOU3BOAMTENBHON CHIEe OOIIECTBA, C MOMOIIBIO KOTOPOU PEIIalOTCs TI00aIbHEIE
MpOOGJIEMbI YEIOBEYECTBA;

v/ OCYLIECTBJISETCS MHTErPALUS XUMUYECKONH KAPTHHBI MUPA B €IMHYIO HAYUYHYIO KapTUHY.

Conep:xanue nporpammsl Xumus 8 kiacce (70 yacos, 2 yaca B HeJ1eJ110)

HauyajqbHble HOHATHA M 3AKOHBI XUMUHA
Tena u BemecTBa. CBOWCTBA BEMIECTB. DTAIOHHBIE (PU3MUYECKUE CBOMCTBA BEIISCTB. MarepHallbl M MaTepHaliOBeIcHHE. POJIb XUMUH B JKU3HH
COBpEeMEHHOT0 001ecTBa. OTHOIICHUE O0IIECTBA K XUMHUHU: XeMOPUIUI U XeMOohoOousl.

Mertonbl usydenust xumuu. Habnronenue. DxcniepumenT. MonenupoBanue. Mozenu MaTepuanbHble U 3HAKOBbIE WM CUMBOJIbHBIE.

I'a3pr. XKunkoctn. TBEpnpie BemecTBa. B3ammHbIe NEpexoibpl MEXIy arperaTHBIMH COCTOSHHSIMH BEIIECTBA: BO3TOHKA (CyOnmMManus) |
necyOaumanus, KOHJISHCAlUs U UCTIapeHne, KpUCTAJUTM3alus U MJIaBJIeHHE.

®usznyeckue sBiaeHUs. YucTole BemiecTBa U cMecu. ['oMoreHHble M rereporeHHble cMecu. Cmecu razooOpasHble, KUAKUE U TBEPIBIE.
CriocoOblI pa3zieneHus cMeceil: eperotka, Win JTUCTUIUIALUS, OTCTauBaHKe, (GUIbTPOBAHUE, KPUCTAJUIM3AIMS U BhIIapUBaHue. Xpomarorpadusi.
[Ipumenenue 3TUX cr1ocoO0B B 1a00PaTOPHOI MPaKTHUKE, HA IPOU3BOJCTBE U B OBITY.

XUMHYeCKHE 3JEMEHTBI. ATOMBI U MOJIEKYJbl. [IpocTeie 1 cnoxHbIe BeniecTBa. AJUIOTPONUS Ha IpUMepe Kuciopoaa. OCHOBHBIE MOJIOKEHHUS
aTOMHO - MOJIEKYJISIpHOTO YueHusl. FloHbI. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS.

3HakM (CUMBOJIBI) XUMHUYECKUX IeMeHTOB. MH(popmanus, KOTOpYI0 HECYT 3HAKH XMMHUYECKHX 3JIEMEHTOB. DTHUMOJIOTHS Ha3BaHUHA HEKOTOPBIX
XMUMHUYECKHX 371eMeHTOB. [lepuonnueckas tabnuna xuMudeckux sneMeHToB /1. 1. MenneneeBa: KOpOTKONEPUOAHBIA U ITTMHHONIEPHOAHBIN BapUaHTHI.
[lepuozs! u rpymmel. ['aBHas u nobouHas noaArpynmnsl, Wik A- u b-rpynnel. OTHOcHUTENbHASI aTOMHAs Macca.

Xumnyeckue ¢opmynsl. Muaekcsl u kodpduimentsl. OTHOcUTENbHAsT MOJEKyNsgpHas Macca. MaccoBasi J0Jsi XMMHYECKOTO JJIEMEHTa B
coeauHeHun. MHpopmanus, KOTOPyI0 HECYT XUMUUECKUE (POPMYIIbI.



Banentnocts. CTpykTypHble (opMynbl. XUMHUUYECKHE D3JIEMEHTHI C TOCTOSHHOM M TEPEMEHHOW BaJleHTHOCTBIO. BwIBOI (hopmysb
coeiMHEHUs 1o BajieHTHOCTH. OnpeiesieHrne BaJICHTHOCTH XUMUYECKOTO 3eMeHTa 1o gopmyie BeniectBa. CocTaBieHne Ha3BaHU COCIMHEHU,
COCTOSAIIUX U3 JIBYX XUMHUYECKUX AJIEMEHTOB, 110 BaJIECHTHOCTH. 3aKOH MOCTOSTHCTBACOCTABABEIIECTB.

XuMudeckue peakuuu. PearenTsl v mpoAyKThl peakiuu. [Ipu3Haku XUMUYECKUX peakiuil. Y CJI0BHs UX MPOTEKAHUS U MIPEKpaIlleHUsI.

Peakiuu ropenus. DK30TepMUUECKUE U IHAOTEPMUUYECKUE PEAKIIUH.
3aKOH COXpaHEHUsI MaCChl BeIIeCTB. XuMuieckue ypaBHeHus. CocTaBlieHne XUMUYECKHX ypaBHeHUH. H(bopMalins, KOTOpyro HECET XUMUYECKOe
ypaBHEHUE.

Knaccudukanuss XuMHUYECKUX PeaKkIMid MO COCTaBy M YMCIYy PEareHTOB M MPOIYKTOB. THIBI XMMHUYECKHUX peakiuidl. Peaknum coeanHeHus,
pasyoxeHus, 3aMelieHns 1 ooMeHa. Karanuszaropsl u katanus.

JdeMoHcTpamun
* Komnekus MaTepuanoB U U3ACTUN U3 HUX.
*  Mogenu, ucnonb3yeMble Ha ypoKax GU3uKU, OMOJIOTHH U reorpaduu.
*  OOBEMHBIE U MIAPOCTEPKHEBBIE MOAETU HEKOTOPBIX XUMUYECKUX BELIECTB.
*  Mojenu KpUCTATMYECKUX PEIIETOK.
*  Cobupanwue npubopa Jyisi MOTyUYEHHUS ra3a U MPOBEPKaA €ro Ha TePMETUYHOCTD.
* Bosronka cyxoro ibpaa, Hoja win HadTaluHA.
* ArperaTHble COCTOSHUS BObI.
* Paznenenue IByX HECMEIINBAIOLIMXCS KUAKOCTEH ¢ TOMOIIBIO A€TUTEIbHON BOPOHKH.
* Jluctuinstop u ero pabdora.
*  VYcraHoBka s GuIbTpoBaHUs U €€ padoTa.
* VYcraHoBKa JJis BbllapuBaHus U e€ padora.
*  Komnekmus ObITOBBIX TPUOOPOB 115t GHIIBTPOBAHUS BO3IYyXA.
* Paznenenue kpacsiero BeuecTsa omactepa ¢ IoMOIIbI0 OyMaXXHON XpoMaTorpagum.
*  Mojenu aJuIOTPONHBIX MOAU(UKALIUN YrIepoaa U Cephl.

* Ilomyuenue o30Ha.



e Tloprpetst 1. 5. Bepuemnyca u JI. Y. Menpeneesa.

* Koporkonepuoasslii U JIMHHONEpUOAHBIM BapuaHThl [lepronnueckon cucremsl [I. 1. MenneneeBa ® KoHcTpynpoBaHUE MIApOCTEPKHEBBIX
MOJEJIed MOJIEKYII.

* Annapar Kunma.

* Paznoxenue Ouxpomara aMMOHHSL.

* Topenue cepbl U MAarHUEBOMU JICHTBI.

* Iloptpetst M. B. Jlomonocosau A. JI. JlaByasne.

*  OneITHl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChI BELIECTB.

* Topenue pochopa, pacTBOpeHHE MPOTYKTa TOPEHUS B BOJIC U HICCIICAOBAHUE TIOTYYSHHOTO PAcTBOPa JIAKMYCOM .

* BsaumopneicTBHe COIIHON KUCIOTHI C IUHKOM.

* Tlonyuenue ruapokcuaa meau(ll) u ero pasnoxxenue npu HarpeBanuu. JIaGopaTopHbie ONbITHI

O3HakOMJIEHHE ¢ KOJUIEKIIUEeH 1a00paTOPHOM MOCYIbI.

[TpoBepka mpubopa AJis MOJIy4YeHHUs: Ta30B HA TePMETUYHOCTD.

O3HakoMIJIeHHE C MUHEpallaMu, 00pa3yIOIMMH TPaHUT.

[IpuroToBneHne reTepoOreHHONM CMECH MOPOIIKOB CEPBI U JKEJe3a U UX pa3eiIeHueE.

B3aumozeiicTBre pacTBOPOB XJIOPUIOB U HOTUAOB KaJIHs C paCTBOPOMHHUTpATa cepedpa.

[Tonyuenue runpokcuna meau(Il) u ero B3aumoielicTBUE C CEPHON KUCTIOTOMA.

B3aumoneiictBrue pactBopa Cobl ¢ KUCIOTOM.

HpOBepKa 3aKOHa COXPAaHCHUS MACChI BCIICCTB HA IPUMEPC B3aUMOACUCTBHUS IIETOUYM U KUCIOTEHL.

© 00N kR Wb PR

[TpoBepka 3aKkoHa COXpaHEHUSI MACCHI BEIIECTB HAa MPUMEpPE B3aUMOICUCTBUS MIEN0YH U coiu xxernesa (I1I).
10. Pasnoxenue nepokcuaa BOAOPOIa ¢ momMouiso okcuaa mapranua (1V).
11. Bamerenue xene3om Meau B MeaHOM Kynopoce. IpakTuyeckue padoTsl

1. 3nakoMcTBO ¢ Jab0paTopHBIM 060pya0oBaHKeM. [IpaBuiia TEXHUKH O€30MIACHOCTH MIPU paboTe B kKabuHeTe XumMun. HekoTophbie BUIbI
pa0or.



2. Ananus noussl BakHeiilune npeacTaBuTe I HEOPraHMYecKuX BemecTs. KoamyecTBeHHbIeOTHOMEHHsT B xumMun CocTaB
Bo3ayxa. [ToHsaTHe 00 00BEMHOM 1016 KOMITOHCHTA IIPUPOJTHOM ra30Boi cMecl — Bo3ayxa. Pacuér o0béMa KOMITOHEHTA ra30BOM CMECH
o ero 00bEeMHOH J10J1e ¥ HA00OPOT.

Kucnopon. Ozon. Ilonydenue kucimopoma. CoOupaHue M pacro3HaBaHHWE KHUCIOpPOoJa. XMMHUYECKHE CBOWCTBA KHUCIOPOJAA: B3aUMOJICHCTBHUE C
MeTaJlJlaMH, HeMeTaJlJlaMU U CJIOKHBIMH BellecTBaMu. [Ipumenenue kucinopoaa. Kpyrosopor kucinopona B mpupoe.

Oxcunpl. OO6pa3zoBaHue Ha3BaHHU OKCHIIOB 10 UX (popmynam. CocTtaBineHue GopMys OKCHAOB MO UX HazBaHUAM. [IpencraBurenn OKCHIOB:
BOJIa M YIVIEKUCIIBIN ra3, HeraléHas u3sects. Bogopon B npupoze. Gusndeckue 1 XMMHUYECKUE CBOMCTBA
BOJIOPO/1a, €r0 MOJIY4YEHUE U IPUMEHEHHE.
Kucnotsl, ux cocras u kinaccudpukanus. Manukaropsl. Tabauna pactBopumocty. CossiHast M cepHasi KUCIOThI, X CBOMCTBA U IPUMEHEHHE.
Conu, ux cocta u Ha3BaHUA. PacTBopuMocTh conell B Boje.[IpencraBurenu comneil: xyiopua HaTpusi, kapOoHAT HaTpus, pocdar KaabIysl.

ITocTostnnas ABoraz[po. Kommuecto BeliecTsa. MoJib. MOJ'ISIpHaH Mmacca. KpaTHbIe CAWHUIBI UBMCPCHUA KOJIUYCCTBA BCUICCTBA — MHUJJIMMOJIb
1 KWJIOMOJIb, MUJIJIMMOJISIPHAA U KHUJIOMOJIAPHAsA MacCcChbl BECIICCTBA.

Pacuétsl ¢ ncnoab30BaHUEM MOHATHH «KOJIMUYECTBO BEILIECTBA», «MOJISIPHAs Maccay, «[IOCTOSIHHAs ABOTaipoy.

3akoH ABorajpo. MossipHblil 00bEM ra3o00pa3HbIx BeniecTB. OTHOCUTENbHAS INIOTHOCTh OJJHOTO Ta3aIlo Jpyromy.

KpatHble eAMHUIBI U3MEPEHUS] — MUJUTUMOJISIPHBIN M KMJIOMOJIIPHBIN 00beMbI ra3000pa3HbIX BEIECTB.

Pacuétsl ¢ ucnoab30BaHUEM MOHATHH «KOJIMUYECTBO BEILECTBA», «MOJISIPHAS Maccay, «MOJIIPHbIM 00bEM ra3oBy, «IIOCTOSIHHAs ABOTapo».
Pacuétsl ¢ ncnoab30BaHUEM MOHATHH «KOJIMUYECTBO BEILECTBA», «MOJISIPHAS MAcCay, «MOJISIPHBIM 00BEM ra3oB», «4uciIo ABOTraapoy.
I'uapocdepa. KpyroBopoT Boab! B npupojie. Puzndeckne 1 XUMUYECKHE CBOMCTBA BOJIbI: B3aUMOJICHCTBHE C OKCUAAMHU.

OCHOBaHI/Iﬂ, Hux CoCTaB. PaCTBOPI/IMOCTB OCHOBaHUi1 B Boje. MI3MeHeHue OKpaCKu MHAHUKATOPOB B IIETOYHOM cpeace. HpeI[CTaBI/ITeJ'II/I IIEeI0YeH:
THAPOKCUABI HATPUA, KaJIUA U KAJIbIUA.

PactBopurens u pactBopénHoe BemecTBo. PactBopsl. PactBopenue. I'maparel. MaccoBast 107151 pacTBOpEHHOTO BelecTsa. Pacuérel,
CBSA3aHHBIE C HCIIOJIB30BAHUEM IOHITHS «MACCOBAsI 10JIs1 pACTBOPEHHOTO BELIECTBay. JleMoHCcTpannu
* Onpeznenenue coaepKaHus KUCIOPOAA B BO3LyXe.
* IlonmydeHne kucIO0pOIa PA3IOKEHUEM NIEPMAHTaHATA KA U IIEPOKCUIA BOLOPOIA.
* CoOupaHue METO/IOM BBITECHEHHSI BO3/[yXa U BOJIBI.
* Pacno3HaBaHUEKUCIOPOA.

* Topenme maruus, xenes3a, yris, cepbl 1 pochopa B KHCIOPOJIE.



12.
13.
14.
15.
16.

Konnekuust okcuaos.

[Tonyyenue, cobupanue u pacro3HaBaHHE BOJOPOIA.

I'openue Bogopona.

B3aumogaeiictue Bogopoaa ¢ okcunom meau(Il).

Komnnexuust MUHEpanbHbBIX KUCIOT.

[IpaBuio paz0aBieHus: cepoi KUCIOTHI.

Komnexknus conen.

Tabnuia pacTBOPUMOCTH OCHOBAaHUM, KUCIIOT U COJIEH B BOJIE.

Hekortopsie MeTasibl, HEMETauIbl U COEIMHEHUS KOJIMYECTBOM BELIECTBA B 1 MOJIb.
Monens MoIsIpHOTO 00BEMa ra3000pa3HbIX BeliecTB. JIaGopaTopHbIe ONBITHI
[TomyTHEHME M3BECTKOBOM BOJIBI ITPU MPOIYCKAHUM YTIEKUCIIOrO ra3a.
[Tonydyenue BOOPO1a B3aUMOICHCTBUEM LIMHKA U COJSTHOW KUCIIOTBI.
Pacno3naBanue KUCIOT UHANKATOPAMH.

N3meneHne okpacku UHJIMKATOPOB B LIEJIIOYHOU cpejie.

O3HaKOMIICHHE C npemnaparamu JIOMaIllHEW WM IIKOJIBHON alTeYKu — pacTBOpaMu INEPOKCHIa BOAOpPOIA, CHHpTOBOﬁ HACTOMKH HoJa M
HaIIaTbIpHOTO CIIMPTA.

IIpakTnyeckune padornl

3. TlonyueHwue, COOMpaHUE U PACIIO3HABAHKE KHCIOPO/IA.

4. Tlonydenue, COOMpaHUEN PACIIO3HABAHKE BOJIOPOJIA.

5. TIpuroTosieHHe pacTBOPOB COJIEH C X 3aJlaHHON MacCOBOM J0JIEN.

OcHOBHBIE KJIacChl HEOPraHu4YecKkux coequHenuii O6o0eHne cBeeHni 00 OKCHIax, UX KiaccupuKaum, Ha3BaHUAX U

cBoiicTBax. CriocoObI OTy4EeHHSI OKCHIOB.

OCHOBaHI/IH, nx KJ'IaCCI/I(pI/IKaL[I/I}I, Ha3BaHUS U CBOMCTBa. B3amMmojeiicTBue ¢ KHCJI0TaMH, KHCJIOTHBIMHU OKCHAAMHU H COJISIMH. Paznoxxenue

HEpAacTBOPUMBIX OCHOBaHMM. CrIOCOOBI MOTy4YeHNs OCHOBAaHUH.

Kucnotel, ux xnaccudukanus u Ha3BaHusg. OOIIHE XUMHUYECKHE CBOMCTBA KHUCJIOT. B3auMmonelcTBue KHUCIOT ¢ METaJLIaMHU.

BHCKTpOXI/IMI/I‘-ICCKI/Iﬁ pax HaHpH)KCHI/II‘;I MeTaJIoB. B3anmoieiicTBrE KUCIOT ¢ OKCHAAMHU METAILIOB.



B3auMozeincTBre KUCIOT C OCHOBAHUSIMU — PEaKLMsl HEUTpanu3auuu. B3aumMonelcTBue KUCIOT ¢ COJISIMH. [Monmy4yenne OECKUCIOPOAHBIXU

KHUCJIOPOJCOAEPKAIINX KUCIIOT.
Counu, nx knaccudukaius u cBocTBa. BanmoeiicTBue coeit ¢ MeTaiaMu, 0COOCHHOCTH 3TUX peakiuii. B3aumoeicTBue coeii ¢ COsIMHU.
['eneTnueckue psiabl MeTauia U HeMeTalula. ['eHeTnyeckas CBsi3b MEXK/y KjlacCaMy HEOPTraHUYECKUX BEIECTB.

JlaGopaTopHbIe ONBITHI

17. B3aumopeiicTBre OKCUIA KAJIbIHA C BOIOM.

18. TTomyTHEHME N3BECTKOBOI BOJIBL.

19. Peakuus Heitrpanuszanyu.

20. [Tonyuenue ruapokcunamenu(ll) u ero B3aumoielicTBUE C KUCIOTOM.

21. Paznoxenue ruapokcuaa meau(1l) mpu narpeBanum.

22. B3aumozeicTBIe KUCIOT ¢ METAJIIIAMH.

23. B3aumoelcTBHE KUCIOT C COISMHU.

24. O3HaKOMIIEHHE ¢ KOJUIEKIMEHN COJIEH.

25. Bzaumoneiictue cynbgara meau(Il) ¢ sxeneszom.

26. B3anmo ieiicTBre coJieii ¢ COISIMH.

27. l'eneTnueckas CB3b Ha puMepe coenunenuii Meau. IlpakTuyeckue padoThbl

6. Pemenne sKkcriepuMeEHTaIBHBIX 3a/1a4.

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucreMa XUMHYECKHX 2JIEMEHTOB
. . MenaeneeBau cTpoeHre aTomMa
EcrecTBeHHbIe ceMelicTBa XUMUYECKUX 3JI€MEHTOB: IEIOYHBIEH LIEI0YHO3EMEIbHbBIE METalIbI, FaJIOreHbl, MHEPTHBIE (0JaropoHbIe) rassl.
AmdotepHoctb. AMdoTepHble okcuapl U Tuapokcuabpl. KommuekcHsle comu. Otkpeitue JI. W. MenneneeBbiM
[leproanueckoro 3akoHa u cozanue UM Ilepuonyeckoil CUCTEMBI XMMUUYECKUX 3JIEMEHTOB.

ATOMBI KaK (opma CyIIECTBOBaHHUS XMMHUECKHUX 31€eMEeHTOB. OCHOBHBIE CBE/IEHUS O CTPOCHUHU aTOMOB. J[0Ka3aTenbCcTBa CIOKHOCTU CTPOCHHUS
atromoB. OnbIThl Pesepdopna. [TnanerapHast Mosienb CTpoeHHs aToMa.

CocTaB aTOMHEIX AACP: INPOTOHBI, HeﬁTPOHLI. OTtHOCHUTENbHAS aTOMHAs Macca. B3auMOCBS3b IMOHATHI «HIPOTOHY, ((HefITpDH», «OTHOCHUTCJIbHAsA
aTOMHas1 MaccCa».



Muxkpomup. InekTpoHbl. CTpOEHHE AIEKTPOHHBIX YPOBHEN aTOMOB XuMu4eckuXx 21eMeHTOB NeNe 1-20. [ToHsTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM
YPOBHE.

N3otomnbl. ®usndeckuii cMbicn cuMBoiuku [lepuoaudeckoit cucrembl. CoBpemeHHas (opmyiaupoBka [lepuomnueckoro 3akoHa.
V3MeHeHus CBOMCTB 3JIEMEHTOB B MEPHOJIaX U TPYIIAX, Kak (YHKIUS CTPOSHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa 3JIEMEHTAa-METAJJIa U 3JIEMEHTa-HEMETAIJIAa [0 MX IOJOKEHUI0 B Ilepuommueckoil cucreMe XUMUYECKUX 3jieMeHToB 1. .
Menneneesna.

JdemoHcTpauuu
*  Paznuunble hopMBbI TAOIHI] TEPUOTUIECKON CHCTEMBI.
* MogaenupoBanue noctpoenus [lepuoanueckoi cucremsl /1. 1. Meneneena.
* Mogenn aTOMOB XMMHYECKHX 3JICMCHTOB.
*  Mopenu aToMOB 35IeMEeHTOB 1—3-T0 neproioB JIaGopaTopHbI€e ONBITHI.

28. Tonyuyenre aM(pOTEPHOrO M'HAPOKCHIA U UCCIIET0BAHUE €I CBONCTB.
XuMuyeckas cBsi3zb. OKHCIMTEIHLHO-BOCCTAHOBUTEILHBIE PeaKIUH

WonHas xumuyeckas cBsi3b. MloHbl, 00pa3oBaHHbIE aTOMaMH METAJJIOB U HEMeTaJIoB. CxeMbl 00pa30BaHUsI HOHHON CBA3M JUIsl OMHAPHBIX
coequHeHn. loHHbIE KpUCTAJIIMUYEeCKUE PEMETKY U (U3UYECKHE CBOMCTBA BEILECTB C 3TUM THIOM pem€Tok. [loHsaTue o popmyabHON ennHuLe
BEILECTBA.

KoBanentHass xuMuueckasi CBA3b. OJEKTPOHHBbIE U CTPYKTypHble (opmynbl. KoBaneHTHas HemnosspHas cBa3b. Cxembl 00pa3zoBaHUs
KOBQJIEHTHOM CBSI3U Ul OMHAPHBIX COeTUHEHUH. MONEKyIIpHble M aTOMHbBIE KPUCTAIJIMUECKUE PEIIETKH, U CBOWCTBA BEILECTB C 3TUM THIIOM
PELIETOK.

DNeKTpOOTpULATENIbHOCTh. P anekTpooTpunatenbHocTH. KoBasieHTHas mossipHas XuMuyeckas cBa3b. Jumonb. Cxembl oOpa3oBaHMs
KOBQJIEHTHOM MOJIAPHOM CBSA3M Uil OMHAPHBIX COeIMHEHHH. MOJIEKyIIsIpHbIE U aTOMHbBIE KPUCTAJUIMYECKHE PELIETKH, CBOMCTBA BEIIECTB C ITHUM
TUIIOM PEILIETOK.

Mertannndeckast XuMudecKas CBsI3b U MeTaJllIn4yecKasi Kpucrajuinueckas pemérka. CBONCTBa BEIIECTB ¢ ATUM TUIIOM pel€Tok. Enunas npupoaa
XUMHUYECKHX CBS3EH.

Crenenb okucienusa. CpaBHEHUE CTENEHHM OKUCIEHMsI M BajlleHTHOCTU. IIpaBuiia pacuéra creneHel OKuCIEHMS MO (OpPMysIaM XUMHUYECKHX

COE€IUHEHUN.



OKuCINTENBHO-BOCCTAHOBUTENBbHBIE peaklinu. OnpeiesieHue CTEeNeHel OKUCICHUs AJIs JIEMEHTOB, 00Pa3yIOIIMX BELECTBA Pa3HbIX
KJ1accoB. PeakinnnonHoro oOMeHa U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakui. OKUCIUTENb U BOCCTAHOBHUTENb, OKUCICHHE U
BoccTraHoBNeHHe. CocTaBIeHNE YPaBHEHUH OKUCINTEIbHO-BOCCTAHOBUTEIBHBIXPEAKIIUI METOIOM JIEKTPOHHOTO Oananca. JleMoHcTpanun

* Bupneo ¢parmenTsl u cnaiinpl «loHHasE XUMHUYECKast CBA3b ».

* Komieknus BeecTB ¢ MOHHOM XUMHUYECKOU CBS3BIO.

* Mogaeny HOHHBIX KPUCTAIIMYECKUX PEIIETOK.

*  Buneodpparments! u crnaiiapl «KoBalleHTHAIXMUMHYECKAs! CBA3bY.

* Kosekus BemecTs MOJIEKYJISIPHOTO U aTOMHOTO CTPOEHHUSI.

* Mopenu MONEKYJIAPHBIX U aTOMHBIX KPUCTAUINYECKUX PEIIETOK.

* Bupgeodparments! u crnaiiapl «MeTaminueckas XUMUYECKask CBSI3bY.

*  Komneknus «MeTaisl U CILUIaBbD).

* BsaumopelicTBUE IIMHKA C CEPOM, CONSTHOM KUCIIOTOH, XaopuaoM meau (II).
* T'opeHue maraus.

* BzaummopencTBHE XJIOPHOW U CEPOBOJIOPOTHON BOBI.
JlaGopaTopHbIe ONBITHI

29. U3roToBiieHre MOJIENH, HILTFOCTPUPYIOLIEH CBOMCTBA METAIIMYECKON CBA3H

Conep:xanue nporpammsl Xumus 9 kiacc (70 yacos, 2 yaca B Heqen0) [loBTopenue u 0000111eHNe CBeIEHUIT 110 KYpCY
8 kiacca

bunapusie coequnenus. OKcuabl coreoOpasyroire U HecojieoOpasyrommue. [ mapoKkcuapl: OCHOBaHUs, aM(pOTepHbIE, KUCIOThL. CpeTHHE, KUCTTBIE,
OCHOBHEIE COJIH.

O0600611eHre cBeIeHn 0 XUMUUECKUX peakiuax. Knaccubukanus XUuMHUUECKUX PEaKuii o pa3InYHbIM OCHOBAHHSIM: COCTaBY U YUCITY
pearupyromux 1 00pa3yroIuXcs BEIIECTB, TEIIOBOMY (P QeKTy, HanpaBIeHNIO, H3MEHEHUIO CTENIEHEW OKHCIICHHUS DJIEMEHTOB, 00Pa3yIOMINX
pearupyromme BemecTBa, ¢pase, NCIoIb30BAHNI0 KaTalln3aTopa.

[TonsATHE O CKOPOCTH XMMUYECKOMN peakiyu. PakTOpsl, BAUSIOIINAE HA CKOPOCTh XUMUUYECKUX PEAKLIUNA: TPUPOJA PEarupyIOIINX BEIIECTB, UX
KOHLIEHTpaLus, TEMIIEpaTypa, IJIoLIalb CONPUKOCHOBEHM S, HalIM4ne KartanusaTopa. Karamus.

JdemMoHcTpanuu

*  (O3HakoMJIEHHE C KOJUICKIIUAMHU METAJIJIOB U HEMETAJIJIOB.



* (O3HaKOMJIEHHE C KOJIJIEKLIUSIMU OKCUAOB, KUCIIOT U COJIEH.
* 3aBHCHUMOCTb CKOPOCTU XMMHUUYECKOM peakliu OT IPUPO/IbI PEarupyroIllrX BEIIECTB.
* 3aBHCHUMOCTb CKOPOCTH XMMHYECKOM peaKUU OT KOHLIEHTPALUU Pearupyroniux BEIIeCTB.

* 3aBHUCHUMOCTb CKOPOCTH XMMHUYECKOM peaklyy OT IUIOLIaId CONPUKOCHOBEHUSI PEarupyroluX BeIEeCTB («KUTISIIUN CII0i).

* 3aBHCHUMOCTb CKOPOCTU XMMHUUYECKOH peakliu OT TEMIEPATyphl pearupyroiiux BEIIECTB.

JlaGopaTropHbie ONBITHI

1. B3aumopeiicTBre aMMHUaKa U XJIOPOBOIOPOIA.

2. Peakuus HeHTpaIn3aLuH.
3. Hab6moaenue TemnoBoro 3¢ dexTa peakiuy HeHTpaIu3aliH.
4. BzaumoseiicTBre CepHOM KUCIOTHI ¢ okcuaoM meau (I1).
5. PazoxeHue NepokcHaa BOAOPOa C MOMOMLIBIO KaTanasbl kaprodens 6. 3aBMCHMMOCTE CKOPOCTH XMMHYECKOM PEAKIUK OT IIPUPOBI PEarUPYIOIIUX
BEIIECTB HA MIPUMepe B3aUMOACHCTBUS paCTBOPOB TUOCYJIb(haTa HATPUS U XJIopuaa 6apusi, THOCYIb(haTa HATPUS U COISTHON KUCITIOTHI.
7. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIUH OT MPUPO/Ibl METAIJIOB IPU UX B3aUMOJEHCTBUU C COJISTHOM KUCIIOTOM.
3aBUCUMOCTh CKOPOCTU XUMHUYECKOU PEaKIIUU OT MPUPObI KUCIOT IIPU B3aUMOJEHCTBUH UX C KEIE30M.
9. 3aBUCHUMOCTb CKOPOCTH XUMHUUYECKOW PEAKIIMH OT TEMIIEPATYPHI.

10. 3aBHCMMOCTB CKOPOCTH XMMHMYECKON PEAKIMU OT KOHIIEHTPALMH.
11. 3aBMCHMOCTH CKOPOCTH XUMHUYECKON PEAKIUH OT IUIOIIAIH CONPUKOCHOBEHHS PEATUPYIOLINX BEIIECTB.

12.  3aBHCHMOCTH CKOPOCTH XMMHUYECKON PEAKIIMH OT KAaTaIU3aTopa.
XuMHUYECKHE PeaKIUU B PACTBOPAX 3JEKTPOJIUTOB

[TonsiTe 00 SMEKTPONUTHYECKOM IHUCCOIMALUU. DJIEKTPOJHUTHl U HEINCKTPOJUTHI. MeXaHU3M AUCCOLMAIMHN DJIEKTPOIUTOB C Pa3IUYHBIM
xapakTepoM cBsi3u. CTETeHB DJIEKTPOTUTHIECKON nuccormanui. CHIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOTUTHIECKOMN nucconnanuu. Kimaccudukamus HOHOB 1 UX CBOMCTBA. KHCITOTHI, OCHOBaHUS U COJIM KaK
aneKkTponuThl. X knaccudukamus u quccouyanusi.

OO01m1e XMMUYeCKHe CBOMCTBA KUCIIOT: M3MEHEHNE OKPACKU MHIMKATOPOB, B3aMMO/ICHCTBHIE C METAJUIaMHU, OKCHJIaMH U THAPOKCUAMU METAJIJIOB
U coJsiMU. MonekymsipHble 1 HOHHBIE (TIOJTHBIE U COKpAIIEHHbIE) YPaBHEHUS PeaKIuil.



XHUMHUYECKUU CMBICII COKpPALIEHHBIX YPABHEHU. Y CIIOBUS IPOTEKAHUS PEAKIIMI MEXKY 3JIEKTPOIUTAMU 10 KOHLA. Pl aKTMBHOCTH METAJLIOB.

OOmmue XUMHYECKHE CBOMCTBA INEJIOYEH: B3aMMOACHCTBHE C KHCIOTAMM, OKCHUIAMHM HEMETaLIoB, coiriMu. OOIuMe XMMHUUYECKHE CBOWMCTBA
HEPaCTBOPHMBIX OCHOBAHHI: B3aMMOJICUCTBUE C KUCIOTaMH, Pa3JIOKCHHUE IPY HarpeBaHUH.

OO0mue XMMUYECKHe CBOMCTBA CPEAHHMX COJICH: B3aMMOJCWCTBHUE C KUCIOTaMH, IIET0YaMH, COJISIMA M MeTalUlaMH. B3anMomelcTBrUe KUCIIBIX
COJIeH CO HIeJIOYaMHU.

Ianponus, kak 00OMEHHOE B3aMMOJICHCTBHUE COJIC ¢ BOJOW. [ MIPOIN3 COMM CUIILHOTO OCHOBAHHUS U CJIa00M KHCIOTHL. ['aponu3 comu cnaboro
OCHOBaHMS U cuiibHOU KucaoThl. [Ikana pH.

CBoiicTBa KHCIIOT, OCHOBAaHHWM, OKCHJIOB M COJICH B CBETE TCOPHUHU IJICKTPOJUTHUYECKON ITUCCOIMUAIUA U OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKkuid.

JdeMoHcTpanum.
* HcnblTaHWE BELIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJHOCTb.
*  3aBHCHUMOCTb JIEKTPOIPOBOJTHOCTH YKCYCHON KUCIOTHI OT KOHIIEHTPAIUH.
* JIBM>KEHME OKPAILLEHHBIX HOHOB B AJIEKTPUUYECKOM IOJIE.
* OmnpeneneHue xapakTepa cpeibl B paCTBOPAX COJIECH.
JlabGopaTopHble ONBITHI.
13.  Jluccoumanus cnabbIX SIEKTPOIUTOB HA IIPUMEPE YKCYCHOM KHUCIIOTHI.
14. V3meHeHne OKpacKM MHAMKATOPOB B KUCIOTHOM Cpee.
15.  Peakums HeliTpanu3anuu pacTBOpa IENOYN PA3INYHBIMU KHCIOTAMH.
16. Tlonyuenme rumpoxcuna meau (I1).u ero B3auMoAENCTBHE ¢ Pa3IMYHBIMU KHCIOTAMH.

17. BsaumopelicTBue CHIBHBIX KUCIOT ¢ okcuaoM meau (I).
18-20. BzauMoielicTBIE KUCIIOT ¢ METAILIAMH.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlony4eHune CTyaHS KDEMHUEBON KUCIIOTHI.

23. KayecTBeHHas peaklys Ha XJIOPH]L - MM CYJIb(paT-HOHBI
24. I3meHeHne OKpacKy MHIMKATOPOB B IIETOYHOM Cpee.

25. B3anMoeliCTBHE EN0YEN ¢ YTIEKHCIIBIM Ta30M.



26. KayecTBeHHas peakiys Ha KATHOH aMMOHMSI.

27 . Tlonyuenue ruapokcuaa meau (I1) u ero pasnoxeHue.
28. BzaumoeiicTBre KapOOHATOB C KMCIOTAMHU.

29. Tlonyuenue ruapokcuna xenesa(1ll).

30. BzaumoneiicTBue xenesa ¢ pactBopoM cyibdara meau (11)
IIpakTuyeckue padoTnl

1. CaoiicTBa KUCIOT, OCHOBAaHMIA, OKCHIOB U COJIEN B CBETE TEOPUH DIIEKTPOIUTUYECKON IUCCOLMALIUYI U OKMCIIUTENLHO- BOCCTAHOBUTENBHBIX
peakuuii

HemeTanabl 1 X coeTMHEHUS
CTpOGHI/Ie aTOMOB HCMCTAJIJIOB M HUX ITOJOXCHUC B HepHOﬂquCKOﬁ cucteme. Psag QJICKTPOOTPpUIATCIbHOCTHU. KpI/ICTaHHI/I‘leCKI/IC peH_IéTKI/I
HCMCTAJJIOB — IMPOCTBIX BCIICCTB. AHHOTpOHI/IH u eé IIPpUYUHBI. du3znyecKkue CBOMCTBA HEMETAJIJIOB. O6H_II/Ie XMMHUUYECKHE CBOMCTBA HEMETAJJIOB:
OKHCIHNTCIBbHBIC U BOCCTAHOBUTCIIBHBIC.

FaJIOFGHbI, CTPOCHUC HMX aTOMOB M MOJICKYIJL. du3znyeckue U XMMHYSCKHE CBOMCTBA TaJIOTCHOB. 3aKOHOM€pHOCTI/I W3MCHCHHS CBOWMCTB
TaJJOr€¢HOB B 3aBHUCHUMOCTH OT HX IIOJOXCHHUA B HepHOﬂquCKOﬁ CHUCTEMC. HaXO)KIleHI/Ie TaJIOTCHOB B IIPUPOAC W UX IIOJIyYCHHC. 3HayeHHEe U
IMPUMCHCHUC I'aJIOTCHOB.

["anoreHoBOI0OPO/IBI U COOTBETCTBYIOIIME UM KHUCIIOTHI: MJIABUKOBAs, COJIsiHAsl, OPOMOBOIOPOIHASL, HOA0BOAOPOAHAs. ['aloreH NIl
KauecTBeHHBIE peakIK Ha rajJoreHuA-uoHbl. [IpuMeHeHne coeJMHeHHH raloreHOB U UX OMOJI0rHYecKas poJb.

O6mras xapakrepuctuka 3eMeHToB VIA-rpynmel. Cepa B mpupoe u e€ nonxydeHue. AJUTOTPOITHbIE MOIU(DUKAIIUK CEPBI U UX CBOMCTBRA.
XHUMHUYECKUE CBOMCTBA CEPBI U €€ TPUMEHEHUE.

CepoBOZIOpO/I: CTPOEHUE MOJIEKYJIbI, (PU3MUECKHUE U XUMUYECKHE CBOMCTBA, IIOJyyeHue U 3HaueHue. CepoBO1OpOIHAs KUCIOTA.
Cynbdunpl 1 ux 3HaueHue. JlromuHopopsl.

Okxcup cepsl (IV), cepuucras kuciora, cynb@uTsl. KauecTBeHHas peakius Ha CyJlb(pUT-HOH.

Oxkcun cepsl (VI), cepnas kucnora, cynsdarsl. Kpucramioruaparel. KadecTBeHHas peakius Ha Cyiab(haT-noH.

CepHas kucioTa - CWIBHBIH 3nekTposuT. CBOWCTBA pa30aBICHHOW CEPHOM KHCIOTHI, KaK THUIWYHOW KHCIIOTBI: B3aUMOJICUCTBHE C
MeTaJlJIaMi, OCHOBHBIMH U aM()OTEPHBIMH OKCUIaMHU, OCHOBAaHUSIMH U aM()OTEpHBIMH THIPOKCHIaMU, colisiMU. KauecTBeHHas peakius Ha cynbdar-
HOH.



OOmiast XapakTepuCTUKa JIEMEHTOB VA-rpynmbl. A30T, CTPOCHHE aToMa U MOJeKynbl. DU3HUECKUe U XUMHUUECKUE CBOHWCTBA M MPUMEHEHUE
a3oTa. A30T B IPUPOJIE U €ro ONOJIOTHYEcKas poJib.

AMMI/IaK, CTPOCHUEC MOJICKYJIbI U (1)I/I3I/I‘ICCKI/IC cBoMicTBa. AMMHayHas BOJa, HaH.IaTBIpHBIfI CIIUPT, TUAPAT aMMHUAKA. Z[OHOpHO - aKHeHTOpHHﬁ
MECXaHHU3M 06p330BaHI/I$I KaTHoHa aMMOHHS. BoccTaHoBuTenbHEBIC cBOMicTBA amMuaka. Colln aMMOHUS U UX IMPUMCHCHUC.

KauecTBeHHas peakuysi Ha KAaTHOH aMMOHUS.
Oxcuppl a30Ta: HecoIe00pa3yoIUe U KUCIOTHBIE. A30TUCTasl KUCIIOTa U HUTPUTHL. A30THAsI KUCIIOTA, € MOJydeHUE U CBOUCTBA.

Hurpatsi.
®docdop, crtpoenue aroma u amwtorponus. Pochuasl. Pochun. Okcua dochopa(V) u oprodochopnas kucmora. Pocharel. PocdopHbie
ynoOpenus. THCEKTUITU/IBL.

OO0mas xapakTepucTuka 31eMeHTOB [V A-rpymibl: 0COOEHHOCTH CTPOEHHSI aTOMOB, IIPOCTBIX BEIIECTB U COEAMHEHUN B 3aBUCUMOCTU OT
MOJIOXKEeHU sneMeHToB B [lepuoauyeckoii cucteme. Yraepod. AJUIOTponHble MoauduKauu: anmas, rpagur. AMopdHBII yriaepoa u ero copra:
caka, aKTUBUPOBAHHBIN YTOJb. AIcOpOIHs. XUMUYECKHE CBOMCTBA yriepoaa. KokcoXuMHUYECKOe MPOU3BOJICTBO U €ro poayKius. KapOumsl.

Oxcup yrnepona(ll): ctpoenune Mosexynsl, moxydeHue u ero ceoictsa. Oxcua yriuepona(lV): ctpoeHne MoaeKybl, MOJIy4eHUE U €ro CBOMCTBRA.
VYronbHas kuciota. Coiau yroiabHON KUCIOThI: KapOOHATHI U FMAPOKapOOHaThl. TeXHUUEecKas U IUILEBas Co/a.

HeOpraHI/IquKI/IC " OPraHUYCCKUC BCUICCTBA. yI‘J’IeBOILOPOIILI. XHUMHYECKOE CTPOCHUEC OPIraHUYCCKUX BCUICCTB, KaK IOPAAOK COCAUHCHUA ATOMOB
B MOJICKYIJIC 110 BaJICHTHOCTH.

Mertan, 3TaH, Kak HpeJeNbHBIE YIIEBOMOPOABL. ODTHUIIEH U aleTUJieH, KaK HempeleibHble (HEHACBIIIEHHBIC) yriaeBoaopoabl. ['opeHue
yriaeBonopoaoB. KauecTBeHHbIE peakIIMi Ha HENPEAEIbHbIE COeAMHEHMUS.

OTUJIOBBIN CIIUPT, €TO0 MOJIyY€HUE, IPUMEHEHUe U pusnosgorndyeckoe aeiicraue. TpéxaToMHbI ciupT ruuepuH. KauecTBeHHas peakius Ha
MHOTI'0aTOMHBIE CIIUPTHI. YKCYCHas - IPEICTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero aroma u coiictBa. Kpemuuii B npupoae. Cununuas! u cunad. Oxkeun kpemausi(1VY). Kpemuuesas kuciora u e€ conu.
[Tpon3sBoscTBO cTekIa U ieMeHTa. [IpoTyKIHs CHITMKAaTHONW MPOMBIIIJICHHOCTH: ONITHYECKOE BOJIOKHO, KepaMuka, gapdop, dasHc.
Onrtuyeckoe BOJIOKHO.

Hemerannsl B npupozae. @pakinoHHas eperoHka KUAKOro BO3yXa Kak croco0 MoixydeHHst KUCIopo/a, a3oTa, aprona. Ilomyuenue docdopa,
KpEMHHUSI, XJI0pa, io/1a. DIEKTPOJIN3 PACTBOPOB.

[Tony4yenune cepHON KUCIOTHI: CHIPhE, XUMHU3M, TEXHOJIOTHYECKAsI CXeMa, METO/I KUTISIIETO CII0sI, MPUHIIUITBI TETUI0O0OMEHA, MPOTHBOTOKA H
nupkyssiiuu. Oneym. [Tpon3BoaCcTBO aMMuaka: ChIphE, XUMHU3M, TEXHOJIOTHYECKast cxemMa. JleMoHcTpanun

*  Komnekius HEMETaJlJIOB.
* Mogaenu KPpHUCTAITNINYCCKUX peIJ_IéTOK HEMCTAJIJIOB: aTOMHBIC U MOJICKYJISAPHBIC.



O30HATOpP ¥ IPUHIIUIIBI €r0 PabOTHL.

[opeHue HeMeTaJUIOB - IPOCTHIX BELIECTB: cepbl, pocdopa, IpeBECHOTO YIIIs.
OO0pa31bl TAJIOr€HOB - MPOCTHIX BEIIECTB.

BzanMo/elicTBrE rajJoreHOB ¢ METaJIIaMH.

BriTecHenue xsiopa 6poMoM WiH oza u3 pactBopoB ux coieit 0 Komnekuus npupoaHbIX coeTuHeHu XIopa.

BiaumopeiictBue cepsl ¢ metasiamu. O T'openue cepsl B kucnopoae O Komnekius cynbQuaHbIX py.
KauecTBeHHas peakuus Ha Cyab(UI-HOH

Ob6eciuBeunBaHUE OKPALICHHBIX TKaHEH U [[BETOB CEPHUCTHIM I'a30M.

B3anMopeiicTBre KOHLIECHTPUPOBAHHOM CEPHOM KUCIOTBI C MEBIO.

OOyrinnBaHre OpraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOM.

Juarpamma «CoctaB BO3ayxay.

BuneodparmenTs! u cnaiiasl «[Itnusu 6a3zapsiy.

[Tonmy4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Paznoxenne buxpomara aMMOHHS.

B3aumMoneiicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Mezbto. O ['opeHne uepHoro nopoxa
Paznoxenne HUTpaTa Kajius U TOpEHHE JPeBECHOro yroibka B HEM 0 OOpasisl npupoaHbIX coeanHeHmni hocdopa.
I'openue pocdopa Ha Bo3yxXe U B KUCIOPOJIE.

[Tonyuenue 6enoro pochopa u UCIBITAHHE €TO CBOMCTB

Komnexmus «O0pa3ibl NPUPOAHBIX COSTUHEHUN YTIIIepoaa»

[Toptper H. JI. 3enunckoro. Ilornomnienne akTHBUPOBAHHBIM YITIEM PAaCTBOPEHHBIX BEILECTB MJIM T'a30B.
YeTpoicTBO MPOTUBOTA3a.

Mogenu MoKyl MeTaHa, 3TaHa, STUJICHA U alleTHUIeHa.

B3aumoneiicTBue sTuiIeHa ¢ OpOMHOI BOJIOM M pacTBOPOM MepMaHraHaTa Kajius.

OOmre XMMUYEeCKHe CBOMCTBA KUCIIOT Ha MMPHMEPE YKCYCHON KUCIIOTHI.

KavecTBeHHast peakiysi HA MHOTOaTOMHBIE CITUPTHI.

Komnexmus «O0pa3ipl NPUPOAHBIX COSAUHEHUH KPEMHHUSY.

Komnexmus crekina, KepaMUKH, IEMEHTA U U3/ICTHN U3 HUX.

Konnexmus npoayKIuu CUIMKATHON MTPOMBIIUIEHHOCTH.

Buneogparmentst u cnaiiibl «IIpou3BoACTBO CTEKIIA M IEMEHTaY.



*  Komnexuus «lIpupoaHpie coeIMHEHNS HEMETAIITIOBY.

* Bugaeodparments! u cnaiiipl «@pakiuoHHas IEPETOHKA KHUJIKOTO BO3TyXa

* Bugaeodparments! u cnaiinsl «lloxydenune Bogoposa, KUCIOPOAa U raloreHoB 3IEKTPOIUTUYECKHM CIIOCOOOM).
* Mogenu annaparos U1 IPOU3BOACTBA CEPHON KUCIIOTHI.

*  Mojenp KUISIIEro CIIosl.

* Mopenp KOJIOHHBI CUHTE3a aMMHAKA.

*  Buneodparmentsl u ciaiiabl «IIpon3BoICTBO CEPHOM KHUCTOTHI.

* Bugaeodparments! u cnaiiansl «I[pon3BoaCTBO aMMHaKay.

*  Komnexuus «Cpipb€ 11 0JIYy4E€HUS CEPHON KUCIOTHD.

JlaGopaTopHbie ONBITHI

31.
32.
33.
34.
35.
36.
37.
38.

Pacno3naBaHue raJloreHuA-MOHOB.

KauecTBeHHbBIE peakiiy Ha Cyab(haT-UOHBI.

KauectBenHas peakiys Ha KATHOH aMMOHUS.

XHUMHUYECKHE CBOMCTBA a30THOM KHUCIIOTHI, KAK AJIEKTPOJIUTA.
KauectBennsle peakiuu Ha ocdaT-HoH.

[Tonyyenue u CBOMCTBAYIOJIbHON KUCIIOTBHI.

KauecTtBeHHas peakuys Ha KapOOHAT-HOH.

HpOHYCKaHI/Ie YIJICKHUCIIOTO I'a3da 4€pe3 paCTBOP CUJIMKATA HATPUA.

IIpakTnyeckune padornl

2. VI3yuenue CBOUCTB COJISTHON KHCIIOTHI.

3. H3y4eHue CBOWCTB CEPHON KUCIOTHI.

4., TlonyveHne aMMHUaKka U U3y4eHHE Er0 CBOMCTB.

5. TMonyuenne yriuekucsaoro rasa U U3y4eHHe €ro CBOMCTB.

MeTasiibl M UX CoeJMHECHUusA



ITonoxenne meramnos B llepuoguyeckon cucreMe XumMu4eckux 3ieMeHToB J[. . MenaeneeBa, cTpoeHHe MX aTOMOB U KPHUCTAJUIOB.
Merannuueckass CBsI3b M METAJUIMYECKas KpHUCTauIM4YecKas peméerka. Pu3nueckne CBOMCTBA METAJIOB: JJIEKTPO- M TEIUIONPOBOIHOCTD,
OTpakaroIasi CIOCOOHOCTb, MIACTUYHOCTD. CIutaBbl YEPHBIC U LIBETHHIC.

Mertasibl Kak BOCCTAaHOBHUTEIH. DJIEKTPOXUMUYECKUN psiji HANIpsDKEHUH. B3aumozelicTBue MeTauioB ¢ HeMeTalllaMH, OKCUAAMHU, KUCIOTaMH, COJISIMH.
AIOMUHOTEPMUS.

CTpO@HI/Ie ATOMOB M ITPOCTBIX BEIICCTB MICJIOYHbBIX METAJIJIOB. 3aBUCHUMOCTh (I)I/ISI/I‘ICCKI/IX 1 XUMHYECKHX CBOHCTB IICJIOYHBIX METAJIJIOB OT 3apsA10B
AACP UX aTOMOB. OKCI/II[LI U TUAPOKCHUIBI ICIIOYHBIX METAJIJIOB, UX ITOJYUYCHHUC, CBOﬁCTBa, IMPUMCHCHHUC. Baxwueiimine comu MCI0YHBIX MCTAJIJIOB,
NX 3HAYCHHUE B )KMBOH U HEKHBOU IIpUpoA€C U B )KU3HU YCJIOBCKA.

CTpoeHHe aATOMOB M IIPOCTHIX BCUICCTB IICIOYHO3EMCIBHBIX MCETAIIOB. 3aBHCHUMOCTD (1)I/I3I/I‘ICCKI/IX M XUMHYECKHUX CBOMCTB IICJI0OYHO3EMCEIIBHBIX
MCTAJJIOB OT 3apAa0B SACPp UX aTOMOB. OKCI/IIII)I U THAPOKCUABLI HICIIOYHO3EMECIIbHBIX MCTAJIJIOB, UX ITOJTYYCHHUC, CBOICTBa U IMPUMCHCHUC.

Baxwneimue conun MIETOYHO - 36MEIbHBIX MCTAJIJIOB, UX 3HAYCHHUC B ITPHUPOJAC U )KU3HH YCIIOBCKA. Kap6OHaTI>I n FI/I,Z[pOKap6OHaTbI KaJIbI M.

XKéctkocTh BOABI: BpeMeHHasi U mocTosiHHas. CrocoObl ycTpaHeHus: BpeMeHHOH k&cTKocTH. CrocoObl yCTpaHEHHs! MOCTOSHHOMN JKECTKOCTH.
Nonntel.CoemuHeHUsT ATIOMUHHS B TpUpoJe. XUMHYCCKHE CBOHCTBa amoMmuHHsI. OCOOCHHOCTH OKCHIA M THUIPOKCHIA ATIOMHHHS Kak
amoTepHBIX coequHeHnid. BaxHeiimue conu anmoMunus (Xiopui, cyasdar).

OcobenHocTu cTpoeHusi aToma >xenes3a. JKenezo B mpupoje. Baxueimme pyast xene3a. Oxeuasl u rugpokcuasl sxenesza(ll) u sxenesza(Ill). Conum
xene3a(ll) u xxeneza(Ill). O6HapyxeHNEe HOHOB KATHOHOB JK€Jl€3a B pacTBOpPE. 3HaUEHHUE COEIMHEHUH JKele3a.

Koppo3us xumudeckast v 3J1eKTpOXUMHUYEcKast. 3alluTa METAJIOB OT KOPpo3uH. MeTaisl B Ipupoze: B CBOOOIHOM BUJIE U B BUJIE€ COECMHEHUM.
[TonsTre o metasyprun. YépHas u nBeTHas Metautyprus. [lupoMeramnyprus, ruIpoMeTaILIypIys, JIEKTpoOMeTauTyprus. JJoMeHHbIi nmporecc.
ITepepaboTka uyryHa B cTaljib. DJIEKTPOJIM3 PaCIJIaBOB.

JdemMoHcTpanuu
* BsaumonencTBue HATPUS, JIUTUSA U KaJbLHUS C BOJAOM.
* T'opeHue HaTpUsl, MarHus U Xeye3a B KUCIOPOJIE.
* Bcrblmka TEpPMUTHOM CMECH.
* B3anmoneicTBHe CMECH MOPOIIKOB CEPHI U KENE3a, [IMHKA U CEPBHI.
* B3auMoaeiCTBHE aTIOMHHHS C KMCIIOTaMH, IIIeJIOYaMH M BOJOM.
* B3aumoneucTBHe Kelle3a U MEIU C XIIOPOM.
* B3zaumopeiicTBue MeU C KOHIEHTPUPOBAHHOM CEPHOM KMCIOTON M a30THON KUCIIOTOI (pa30aBiIeHHON U KOHLIEHTPUPOBAHHOI).

® OKpaCKa mI1aMCHHU COCAMHCHUAMU HICIIOYHBIX MCTAJIJIOB.



* Okxpacka IJIaMEeHH COEAMHEHUSMHU IETOUYHO3EMENbHBIX METAILIIOB .

* Tamrenue U3BECTH BOAOM.

* [lonydenue KECTKOM BOABI B3aUMOICICTBUEM YTJIIEKUCIIOTO Ta3a ¢ U3BECTKOBOM BOJOM.
* VcTpaHEeHHE BPEeMEHHOM KECTKOCTH KUIISTYCHHEM B I00aBKOW COJIBI.

* VCTpaHEHHE MOCTOSHHOM KECTKOCTH T0OaBKOW COJIBI.

*  HMoHUTHI U MPUHIUT KX AecTBUS (BUICO(DpArMeHT).

e Kosekuus nNpupogHbIX COCIUHEHUN aTFOMUHUSL.

*  BuneodparmenTs! u cnaiiapl «OKCUI aTFOMUHUS ¥ €70 MOAH(DUKAITAN.

* [lonmyuenue ampoTepHOro rUAPOKCUIA ATTIOMUHUS U UCCIIE0BaHUE €r0 CBOWCTB.

*  Komnekuusa «XUMUUECKHE UCTOUHUKH TOKa.

*  Pe3ynbTaThl JUIMTEIBHOIO SKCHEPUMEHTA 110 U3YYEHUIO KOPPO3UU CTAJIBHBIX U3/IEIUI B 3aBUCUMOCTH OT YCJIOBUM IIPOLIECCOB.
* Boccranosnenue meau u3 okcunamenu(Il) Bogopomom.

*  BuneodparmenTs! u cnaiifpl «IIpor3BoaACTBO UyryHau CTaIn.

*  BuneodparmenTs! u cnaiasl «3aenus u3 4yryHa u craim.

*  BuneodparmenTs u cnaiasl «[[poM3BOACTBO ATFOMUHUS.
JlaGopaTopHble ONBITHI

39.B3aumopeiicTBre *kenes3a ¢ pacTBopoM cynbdara meau(Il).
40.TlonyueHue U3BECTKOBOM BOJIbI M OTIBITHI C HEH.
41.Tlony4enne ruapokcunos xeneza(1l) u (I10).

42.Ka4ecTBEHHBIE PEAKIINY HA KATHOHBI JKEJIE3a
IIpakTnyeckune padoTsl

6. TlomydeHue 5KeCTKON BOBI M CHIOCOOKI €€ yCTPaHEHHS.

1. Pemenue SKCIICPUMCHTAJILHBIX 3aJia4y 110 TCME «MeTably.

XuMus M OKpyxaouas cpeaa



Crpoenue 3emiu: apo, MaHTH, 3eMHast KOpa, UX XUMUYeCKHii cocTaB. JIutocdepa u e€ xumuueckuii cocraB. Munepaisl. Pynbr.

Ocanounslie nopoabl. [Tone3nsie uckonaemple. XMMHUECKUH cOCTaB THAPOCc(epbl. XUMUYECKHA COCTaB aTMOC(hEpHI.
VICTOYHMKHM XUMHYECKOTO 3arpsi3HEHHsI OKpyXKaromiei cpeasl. [ oGanbHble 9KOIOTHYECKHE MPOOJIEMBl YEIOBEUYECTBA: MAPHUKOBBINA 3 (exKT,

KHUCJIOTHBIC NOXIU, O30HOBBIC IbIPbI. Mexcz[yHapO):[Hoe COTPYAHUYICCTBO B o0ractu OXpPaHbI Opr)KﬁIOH.[Cﬁ CpCAbl OT XUMHNYCCKOI'O 3arpA3HCHUA.
«3enéHas XuMus».

JdemMoHcTpauuu
* Buneodparmentsl u cnaiapl «CTpoeHne 3eMiId ¥ €€ XUMUYECKHI COCTaBy.
*  Komekuust MUHEpaoB U TOPHBIX MOPO/I.

*  Komnekuust «Pyasl MeTamioBy.

*  BuneodparmenTsl U ciaiipl «I 1o0anbHBIE Y9KOTOTHYECKUE TIPOOIEMBI YETOBEYECTBAY.
JlaGopaTopHbie ONBITHI

43. Usyuenue rpanura

O000menne 3HaHUH 10 XMMHH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocy1apcTBEHHOMY IK3aMeHYy

CTpOGHI/Ie aToMa B COOTBCTCTBHH C ITOJTOKECHUECM XUMHYCCKOI'O 3JICMCHTA B HepI/IOI[PI‘ICCKOﬁ CUCTEMC. CTpOGHI/Ie B€IICCTBA: XUMHNYCCKas CBsA3b
HUKPUCTAJINYCCKUC peI_I_IéTKI/I. 3aBHCHMOCTH CBOMCTB O6pa3OBaHHI>IX QJICMCHTAaMHU ITPOCTBIX BCIICCTB (MeTaJ'IJ'IOB, HEMCTAJJIOB, 6J'IaFOpOI[HBIX I‘aSOB)
OT ITOJIOKCHUS DJICMCHTOB B HepnozmquKoﬁ cucreme. Tumonorus HCOPTaHNMYCCKUX BCIICCTB, ACJICHUC UX HA KJIACChI U T'PYIIIIbL. HpeI[CTaBI/ITeJ'II/I.

[Tpu3Haky 1 ycI0BUS IPOTEKaHUS XUMUUECKHUX peakluid. TUIonorus XuMUYECKUX peaKkuii 1o pa3InuyHbIM OCHOBaHUSAM. Peakiiuu noHHOTr0o 0OMeHa.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKHE CBOWCTBA COJCOOPA3yIOIIMX OKCHIOB, THAPOKCUIOB (OCHOBAHMM, KUCIOT U
aM(pOTEePHBIX TUIPOKCUIOB), COJIEH.



Y4yeOHo-TeMaTHYECKHI IIJIAH

Ne HaumenoBanue pa3nenos (Tem) KonnyectBo 4acos B ToM uucne Ha nposeneHue
10 IIporpaMme [IpakTuyeckux padot KoHTtposbHbIX
pabor
8 knacc
1 HauanpHbie MOHATHS ¥ 3aKOHBI XUMHH 21 2 2
2 Baxneiiimme npeacTaBUTeIM HEOPTraHUISCKUX BEIICCTB. 18 3 1
KomnnuecTBeHHbIE OTHOLICHUS] B XUMUU
3 | OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COCAMHEHUM 10 1 1
4 | [lepuoguueckuii 3akoH u [leproguueckas cucrema 8 1
xuMHu4ueckux 31eMeHToB . 1. MenaeneeBa u ctpoeHue
aToMa
5 [Xumuueckas CBSI3b. OKHUCIUTENbHO- 11 0 2
BOCCTaHOBUTEJIbHBIC PEAKIIHH
Pesepr 2
Hroro 70 6 7
9 knacc
1 [ToBTOpenue u o6oOIIEHUE CBEACHUH MO Kypcy 8 5 1
Kiacca. XUMHUYECKUE PEeaKIHH
2 XHUMHUYECKHE PEAKIIUU B PACTBOPAX 10 1 1
3 Hemertamiel 1 X coenUHEHUS 25 4 1
4 MerTaiiel ¥ UX COSTUHEHUS 17 2 1
5 | XuMus 1 oKpyxarolias cpena 2
6 OO6o01enre 3HaHUM MO XMMHH 32 KypC OCHOBHOM 7 1
mkoJibl. [TogroroBka kK OCHOBHOMY roCy1apCTBEHHOMY
sk3ameny (OI'D)
Peseps 2

Uroro 68 7 5




[Inanupyemble pe3y/ibTaThl 0CBOCHHS Y1eOHOI0 NMpeaMeTa

[lo 3aBepmieHMIO Kypca XHMHU Ha 3TaHE OCHOBHOIO OOHIEr0 0OOpa3oBaHUsl BBIMYCKHUKH OCHOBHOM IIKOJBI JOJDKHBI OBJAACTH CIEIYIOIIMMHU
pe3yJibTaTaMu:

|. JTuunocmuoie pezynomamor:

1) ocosnanuecsoeii >THUYECKON NPUHAIIEKHOCTH, 3HAHHE MCTOPUH XUMHH M BKJIaJa POCCHICKON XMMUYECKOM HAyKK B MUPOBYIO XMMHUIO;

2) opMupo6areOTBETCTBEHHOTO OTHOLIEHMS K MO3HAHMIO XMMHH; TOTOBHOCTH M CIIOCOOHOCTHM OOYYArOIIMXCsS K CaMOPAa3BUTHIO M
caM0oOOpa30BaHUI0 HA OCHOBE M3Y4YCHHBIX (PAKTOB, 3aKOHOB M TEOPHI XUMHUH;, OCO3HAHHOTO BHIOOpA M IOCTPOCHHE HHAWBHIYaIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

3)  opmuposanuenenocTHON ecTeCTBEHHOHAYYHO KapTHHBI MUPA, HEOTHEMIIEMOI YaCThIO KOTOPOI SBIISETCA XUMHMYECKas KAPTHHA MUPA;

4)  osnadenuecoBPEMEHHBIM A3BIKOM, COOTBETCTBYIOIIMM YPOBHIO PA3BUTHUS HAYKH U OOIIECTBEHHOM IIPAKTHKH, B TOM YUCIIE M XUMHUYECKUM; D)
0CB80eHUeCOLIUATIbHBIX HOPM, MIPABHII MOBEACHHUS, posied U POopM COLMATBHON KU3HHU B COI[MYME, MPHUPOJIE U YACTHOW JKU3HM HA OCHOBE
AKOJIOTHYECKOHN KYJIbTYphI U OE30ITaCHOTO OOPAIEHUS C BEIIECTBAMU M MaTepHAIIaMU;

6) ¢opmupoearnuekOMMyHUKATUBHONW KOMIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMH M B3POCJIBIMU B IIPOIECCe 00pa30BaTeNlbHOI, 0OIECTBEHHO
TMIOJIE3HOH, Y4eOHO-HUCCIeI0BATEIbCKON, TBOPUECKON U APYTUX BUJIOB AEATEIHLHOCTH, CBI3aHHBIX C XUMHUEH.

Il. Memanpeomemnuviepesynomamer:
1) onpedenenueneneii cobcTBEHHOro 0OydeHHs, TTIOCTAHOBKA U (hOPMY/IUPOBAHKE s ceOs HOBBIX 3a/a;
2) nnanuposéanuenyteil IOCTHKEHHS KETAEMOro pe3yabTaTa 00ydeHHs XMMUHU KaK TEOPETHYECKOro, TAK M SKCIIEPUMEHTAILHOTO XapaKTepa;

3) coommecenuecBonx NEWCTBUI C TUIAHUPYEMBIMH DPE3yJBTATAMH, OCYUeCMEICHUCKOHTPONIS CBOEH EATENBHOCTH B IIPOIECCE JOCTHKEHHUS
pe3ybTaTa, onpedeneHuecrioco00BICHCTBUIIIPH BHIMOJHEHHH JTa0OPATOPHBIX U MPAKTUYECKUX PaOOT B COOTBETCTBHM C MPAaBHJIAMH TEXHUKH
0C30IMaCHOCTH;

4) OI’lpeaejleHuel/ICTO‘-IHI/IKOB XUMHYECKOMN I/IH(bOpMaI_[I/II/I, IMMOJIYYCHHEC U aHaJInu3 eé, CO3JaHUC I/IH(I)OpMaI_II/IOHHOI“O OpOAYKTa U €TI0 IMPE3CHTALUA; 5)
Uucnon1b306aHUE€0CHOBHBIX HHTCIUICKTYAJIbHBIX onepauﬂﬁ: aHaJIn3a U CUHTE3a, CPaBHCHUA U CUCTECMATU3AIUU, 0606IJ_ICHI/I}I U KOHKpPCTU3allHuH,
evlsieierue NPUINHHO-CIICACTBCHHBIX CBs3EH U nocmpoerHueJIOrn4CCKoro pacCy’KaAcHusA 1 YMO3aKJIHOUCHUA (I/IHJIYKTI/IBHOFO, ACAYKTUBHOI'O U 110
aHaJlOFI/II/I) Ha MaTepuajic CCTCCTBCHHOHAYYHOI'O COACPIKAHUA,

6) YMmeHue Co31ar0T, IPUMECHATh U Hp606p330BBIBaTI) 3HAaKW U CUMBOJIBI, MOACIIN U CXEMBI IJId PCIICHUA yqe6H51x 1 IMO3HABATCJIbHBIX 3aJa4,



7) opmuposanuen pazeumuedsKoIOrHYECKOTO MBIIUIEHHS, YMEHHE IPUMEHATH €r0 B MO3HABATENbHON, KOMMYHUKATHBHOM, COLMAIBHOM MPaKTHKE U

npodeccnoHaNbHON OpUEeHTAUY;

8) cenepuposanuenneii n onpenenenne cpeacTs, HEOOXOAUMBIX IS UX PEATH3ALIH.

H1. ITpeomemnuvie pezynomamor:

1) ymenue 0603HaUATH XUMHUCCKUE FIIEMEHTBI, Ha3bIBaTh UX U XapaKTePH30BaTh HA OCHOBE moJiokeHus B [lepuoanyeckoit cucreme 1. U.

Meneneesa,

2) ¢hopmynuposanue U3yICHHBIX TOHSITHIA: BEIIECTBO, XUMUYECKHUN 3JIEMEHT, aTOM, MOJICKYJla, HOH, KAaTHOH, aHHOH, IMMPOCTOE M CII0KHOE BEIIECTBO,
XUMHYECKas peaKiusi, BUAbI XUMUYECKUX PEaKuil v T. 11.;

3) onpeodenenue o GopMyaaM COCTaBa HEOPraHUYECKHX M OPraHUYECKHX BEIIECTB, BAJICHTHOCTH aTOMOB XHMHYECKHUX JJIEMEHTOB WJIM CTEIICHH MX
OKHCIICHUS;

4) nonumanue naboOpMaIMU, KOTOPYIO HECYT XUMUYECKUE 3HAKHU, (HOPMYJIbI U YpaBHEHUS;

5) ymenuexknaccugpuyuposames npocThie (METaIbI, HEMETAILIbI, 0J1arOPOIHBIC Ta3bl) M CIAOXKHbBIC (OMHAPHBIC COCTUHCHHUS, B TOM YHCJIC M OKCHJIBI, a
TaK>Ke THJIPOKCH]IBI — KHUCIIOTHI, OCHOBaHMs, aM()OTEpHbIE THAPOKCUIBI M COJIH) BEIIECTBA;

6) @opmyruposanue TleproaNIECKOTO 3aKOHA, 00bsCHeHUe CTPYKTYphl ¥ HHGPOPMAIMU, KOTOpyro Hecér [lepmomuueckas CHCTEMa XHMHUYSCKHX
anemenToB J[. 1. Menaeneesa, packpvimue 3Hauenus [leppoandeckoro 3akoHa;

7) ymenue xapakmepuzoeams CTPOCHUE BEIIECTBA — BUBI XUMUYECKUX CBSI3CH U THIIBI KPUCTATMYECKUX PEIIETOK;

8) onucanue cTpoeHust aTOMOB XUMHUECKUX d1eMeHTOB Ne 1—20 1 Ne26 u omobpasicenue ux ¢ MOMOIIBIO CXEM;

9) cocmasnenue GOpMyI1 OKCHIIOB XUMHUECKUX DIIEMEHTOB M COOTBETCTBYIOIIUX UM THAPOKCHIOB;

10) nanucanue CTpyKTYpHBIX HOPMYI MOJIEKYIISIPHBIX COSTMHEHUIH 1 OPMYITBHBIX €MHHUII HOHHBIX COSTMHEHUIT 10 BAJICHTHOCTH, CTETICHSM OKHCIICHUSI

HJIK 3apsAgaM NOHOB,

11) YMeHue qbopMszupoeamb OCHOBHBIC 3aKOHbI XUMHHU — ITOCTOSAHCTBA COCTAaBa BCHICCTB MOJICKYJIIPHOT'O CTPOCHH A, COXpPAHCHUA MACChI BEIICCTB, 3aKOH

ABorajipo;



12) ymenue ¢hopmynuposams OCHOBHBIC TIOJIOKEHHS aTOMHO-MOJICKYJIIPHOTO YYCHUS M TEOPUH JIEKTPOIIMTHYECKOM THCCOLUALINY;
13) onpedenenue npu3HAKOB, YCIOBHIA POTEKAHUS M MTPEKPALICHUS XUMUIESCKUX PEAKIIHIA;

14) cocmaesiienue  MOJICKYJIPHBIX ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKuHﬁ, IMOATBCPKAAOIIUX O6HII/IC XHMHYECKHE CBOMCTBA OCHOBHBIX KJIacCOB

HEOPraHMYECKUX BEIIECTB U OTPAXKAIOIIUX CBSI3U MEXY KJIaCCaMU COCIMHEHHUIA;
15) cocmasnenue ypaBHEHHI peakIiii C y4aCTHEM DIICKTPOJIUTOB TaKXKe U B HOHHOH (opme;
16) onpedenenue Mo XUMUYECKUM yPaBHEHHSM IPUHAIICKHOCTH PEAKIHMIA K ONPEACIEHHOMY THITY WU BHIY;
17) cocmasnenue ypaBHEHHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI C IIOMOIIBI0 METO/Ia JICKTPOHHOIO OaaHca;
18) npumenenue MOHATHI KOKUCICHUE» H «BOCCTAHOBJICHUEY JUIS XaPAKTEPUCTHKH XUMHUECKUX CBOWCTB BEIIIECTB;
19) onpedenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIHIA XJIOPUI-, CYIb(ar- U KapOOHAT-aHUOHBI U KATHOH aMMOHWUSI B PaCTBOPE;
20) o6vscHenue BAMSHUS Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XUMHUYCCKHUX PEAKIIUiA;

21) ymenue xapaxmepu3oeams TOI0KEHHE METAIUIOB U HEMETAIIOB B [leprnoandeckoii cucteMe 3JIeMEHTOB, CTPOSHHE HX aTOMOB M KPUCTAJUIOB, 00IINe
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA;

22) 0bwsacHeHue MHOTOOOpa3rs IPOCTHIX BEIIECTB SIBJICHHEM AJIOTPOIHH C YKa3aHUEM €€ PUYHH;

23) ycmanosnenue pazaMyuMidi THIPO-, TUPO- U DICKTPOMETAUTYPTHH WU ULIIOCMPUPOSAHUe WX TIPUMEPAMH MPOMBIIIICHHBIX CIIOCOOOB MOTYYCHUS
MeTauIoB; 24) ymenue daéamsb o0IIYyI0 XapakTepucTuky snemenToB I, II, VIIA rpymm, a takxke Bogopona, KMCIOpoAa, a30Ta, cepsl, hocdopa,
yriaepoaa, KpeMHUsT U 0oOpa30BaHHBIX MMM IPOCTHIX BELIECTB M BAaXHEUIINX COEAMHEHUH (CTpOEHHE, HAaXOXACHWE B IMPHUPOJE, MOJIyuyeHHE,

(I)I/ISI/I‘-ICCKI/IC U XUMHWYCCKHEC CBOﬁCTBa, HpI/IMeHeHI/Ie);

25) ymenue onucviéams KOPPO3UIO METAIIIOB M CIIOCOOBI 3aIUTHI OT HEE;

26) ymenuenpouzeo0uns XUMHIECKUE pacIETHI C MCIIOIb30BAHUEM MOHITHH «MacCOBast 10JIsI BELIECTBA B CMECHY, «KOJIMYECTBO BEIECTBAY, «MOJISIPHBIH
00BEM» 10 popMysiaM U ypaBHEHHSIM PEAKLIUM;



27) onucanue CBOWCTB U TPAKTHYECKOTO 3HAYCHUS U3YYCHHBIX OPraHUYECKHIX BEIIECTB;
28) gvinonnenue 0003HAUYCHHBIX B IPOTrPaMME IKCIIEPUMEHTOB, pACHO3HABAHIE HEOPTAHUIECKHUX BEIIECTB 110 COOTBETCTBYIOLIMM IIPH3HAKAM;

29) cobnrooenue nipaBui 0€30MaCHOM pabOThI B XUMHYECKOM KaOuHeTe (J1abopaTopun).

BbINyCKHUK HAYYUTCS:
*  XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS:HA0III0IEHNE,U3MEPEHHE, IKCIIEPUMEHT;
*  ONHUCHIBATH CBOICTBA TBEPIBIX, KUIKUX, FA3000pa3HBIX BEIECTB, BBIACIAA UX CYIIECTBEHHbIC IPU3HAKH,

®* pacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYCCKHUX MOHATHH «aToOM»,«MOJICKYJIa», «XHAMUYECKUMN QJICMCHT», «IIPOCTOC BCUICCTBO»,
«CJIOKHOCBCHICCTBO», KBAJICHTHOCTL», «KXUMHUYCCKAA pCaKLUsA», UCII0JIb3Ys 3HAKOBYIO CUCTCMY XUMHH,

*  pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIpHOW Teopun; O pasnuuare XumMu4yeckue u
¢bu3nuecKue SBICHUS;

*  Ha3pIBaTh XUMHYECKHE DJIEMEHTBI;

*  OIpeAeNATh COCTaB BEUIECTB 110 UX (hopMyIam;

*  OIpeneNiaTh BAJICHTHOCTh aTOMa AJIEMEHTA B COSTMHEHHSIX;

° OMPEACIIATh THII XUMUYCCKHUX peaKuHﬁ;

° Ha3bIBATh IMPU3HAKU U YCJIOBUSA NPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

*  BBIIBIIATH NPU3HAKHU, CBUJIETEIbCTBYIOIINE O MPOTEKAHNN XUMHUUECKOM PeaKkIMy P BHIIOJTHEHUH XUMUYECKOTO OIIbITa;

*  COCTaBJIATH (OPMYIIbI OMHAPHBIX COCINHEHUH;

° COCTAaBJISAITh YPAaBHCHHA XUMUYCCKHUX peaKHI/II\/II;

e cobmoaTh npaBuia 0e3onacHoi paboThl IPU MPOBEAECHUH OIBITOB;

*  I0JIb30BaThCs JAOOPATOPHBIM 00OPYIOBAaHUEM U MTOCY/I0M;

*  BBIYUCIIATH OTHOCUTEIbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB;

*  BBIYUCIISTH MAaCCOBYIO JIOJTFO XUMHUYECKOTO DJIEMEHTa TI0 (hOpMYIIe COCTMHEHUS;

*  BBIYMCIATH KOJIMYECTBO, 00BEM HIIM MacCy BEIIECTBa 110 KOJIMYECTBY, 00bEMY, Macce peareéHTOB UM MPOAYKTOB PEaKIINH;

*  XapakTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA MPOCTHIX BEIECTB: KUCIOPOa U BOJIOPO/IA;

*  TIOJIy4yaTh, COOMPATh KUCIOPOJ U BOJOPOS;

*  pacmo3HaBaTh OINBITHBIM MYTEM ra3000pa3Hble BEIIECTBA: KHCIOPO/I, BOJOPOI;



pacKpbIBaTh CMBICI 3aKOHA ABOraapo;

PacKpbIBaTh CMBICI IOHATHH «TEIIOBOM 3 (EKT peakium», «MOISIPHBIA 00bEM»;
XapaKTepu30BaTh (HPU3NYECKHE U XUMHUECKUE CBOHCTBABO/IbI;

PaCKpBIBAaTh CMBICII IIOHATHS «PaCTBOP»;

BBIYHCIIATH MACCOBYIO JIOJIK0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C OIPEACIEHHON MACCOBOM 10JIEN PACTBOPEHHOTI'O BEILECTBA;
Ha3bIBaTh COCMHEHHUs U3YYEHHBIX KJIACCOB HEOPTAHUYECKUX BEILIECTB;

XapaKTCpU30BaTb (1)I/ISI/ILIGCKI/IG 1 XMMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPIraHN4YC€CKUX BEIICCTB: OKCUA0B, KUCIIOT, OCHOBaHHfI, COHCﬁ;

ONPEACIISITh MPUHAICKHOCTD BEIIECTB K OMPEACICHHOMY KJIACCy COSAUHECHUI;

COCTaBJIATH (OPMYIIBI HEOPTaHUYECKUX COCTUHEHHUN U3yYEHHBIX KJIACCOB;

MPOBOJUTH OIBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

pacro3HaBaTh ONBITHBIM IIyTEM PACTBOPHI KUCIOT U LIEJI0YEl 110 U3MEHEHHUIO OKPACKU MHIUKATOPA;

XapaKTEepU30BaTh B3aUMOCBA3b MEXAY KJIACCAMHU HEOPTAHUYECKUX COCIUHEHU;

packpsiBaTh cMmbich [lepuoguueckoro 3akona JI. 1. Menaeneena;

OOBSCHATh (PU3MUYECKUH CMBICT aTOMHOTO (MOPSIKOBOTO) HOMEpPa XMMHUYECKOTO JJIEMEHTa, HOMEPOB TPYIIBI M MEPHOJIa B MEPHOAMISCKON
cucteme /1. 1. MeHnaeneeBa;

OOBSACHSATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHSI aTOMOB, CBOMCTB 2JIEMEHTOB B Ipe/ieNaX MajblX MEPUOJIOB U IIaBHBIX MOATPYIII;
XapaKTepu30BaTh XUMUYECKUE DTIEMEHTHI (OT BOAOPO/A 10 KaJbIlsl) HA OCHOBE UX MOJOXKEHHS B iepuoanyeckoii cucreme JI. . Menneneesa u
0COOEHHOCTEHN CTPOEHHUS UX aTOMOB;

COCTAaBJISITh CXEMbI CTPOEHHS aTOMOB TepBbIX 20 31eMeHTOB nepuoanyeckoi cucremsl J. . Menzaeneesa;

PacKpbIBaTh CMBICI MOHATHI: «XUMUYECKAs CBA3bY, «AJIEKTPOOTPULIATETLHOCTHY;

XapaKTepU30BaTh 3aBUCUMOCTDh (DU3MUECKHUX CBOMCTB BEUIECTB OT THIA KPUCTAILTUIECKON PEIIETKY;

OTIPEIEIATH BUJl XUMHUYECKOM CBSI3M B HEOPTAHUYECKUX COCTUHEHUSX;

n300pakaTh CXEMbI CTPOEHHUS MOJIEKYJI BEIIECTB, 00pPa30BaHHBIX PA3HBIMU BUJIAMU XUMUYECKUX CBS3EH;

PacKpbIBaTh CMBICII MOHITUH «HOH»,«KATUOH»,«aHUOH»,«3JIEKTPOIUTHI», CHEDJEKTPOITUTHI»,«AJIEKTPOIUTHIECKAS
JHACCOIAAINS, COKUCIUTEND Y, «CTCIICHbOKHUCICHUS, «<BOCCTAHOBHUTEIbY, KOKHUCICHUE)», <BOCCTAHOBIICHHEY,

ONpEeNENATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COEAMHEHUU;

PacKpbIBaTh CMBICI TEOPUHU AIEKTPOIUTHUUECKON JUCCOUALINM;

COCTABJISITh YPABHEHHMS DJIEKTPOIUTHYECKON TUCCOLMALNNA KUCIIOT, IEJI0YEH, COJIEH;

O0OBICHATH CYIIHOCTB IIponecca BHCKTpOHHTquCKOﬁ Aucconuanuu u peakunﬁ HOHHOTO O6MCHa;



COCTaBJISATh MOJHBIE U COKpAIIEHHbIE HOHHBIE YPaBHEHUS peaklnii 0OMeHa;

OIIPEeIeNIATh BO3MOKHOCTD ITPOTEKaHHS PEaKIIUi HOHHOTO OOMEHa;

IIPUBOJIUTH PEAKLINU, IOATBEPKIAIOIINE KAaUECTBEHHBIM COCTAaB Pa3IMYHbIX BELIECTB;

ONpENENATh OKUCIUTENb U BOCCTAHOBUTEIIb;

COCTaBJISATh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

Ha3bIBaTh ()aKTOPBHI, BIUSIOLINE HA CKOPOCTh XMMUUYECKOM peakluu;

KJ1accu(UIIUPOBATh XMMUYECKHE PEAKLIUH 110 Pa3IMYHBIM MPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEX/1Yy COCTaBOM, CTPOCHUEM U CBOWCTBAMU HEMETAILJIOB;

MIPOBOJIUTH OMBITHI MO MOIYYEHHUIO, COOUPAHUIO U U3YYCHUIO XUMUYECKUX CBOIMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;
pacro3HaBaTh ONMBITHBIM ITyTEM Ta3000pa3HbIe BEIECTBA: YITIEKUCIIBII ra3 1 aMMHaK;

XapaKTEepU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMU METAJIIOB;

Ha3bIBaTh OpraHUYECKHE BEIIeCTBAa MO MX (GopMyJe: MeTaH, 3TaH, STUJICH, METAHOJ, 3TAHOJ, TJIUIEPUH, YKCYCHAs KHCIOTAa, aMUHOYKCYCHas
KHCJIOTa, CTEAPUHOBAs KUCJIOTA, OJICMHOBASI KUCJIOTA, TJIF0OK033;

OLICHUBATh BIIMSAHUE XUMUYECKOIO 3arpsi3HEHUSI OKPYKAIOIIEH Cpeibl Ha OPraHU3M YEJIOBEKA;

IPaMOTHO 00OpaIaThCs C BEIIECTBAMU B TOBCEITHEBHOM JKU3HH,

OIpEAEIIATh BO3MOXHOCTb NMPOTEKaHUs PEAKIUil HEKOTOPBIX MPEICTaBUTENEH OPraHNYECKUX BEIIECTB C KUCIOPOIOM, BOJIOPOAOM, METaNIaMH,

OCHOBAHUSIMH, I'aJIOTCHAMMU.

Bl)ll'lyCKHl/IK MOJIYYMT BO3MOKHOCTHb HAYYUTLCH:

*8b108U2AMb U npoeep:Antb IKCNEPUMERMAIbHO cUnonie3obl O XUMU4YeCKUux ceolicmeax geulecme Ha OCHoee ux cocmaea u

CMpPOEHUA, UX cnocobHocmu ecnmynams 6 XumMuvyecKkue peakyuu, o xapakmepe u npodykmax Pas3iudHblx xwwuwecxuxpeam;ud;

*xapaxkmepu3oeambs eeuiecmeda no cocmaes)y, CmpoeHuIo u CcBoLCMBam, ycmarasiausarom npuquHHo-CJzedcmeeHHble C6A3U Meofcdy

OAHHBIMU xapakmepucmukamu eewecmea,

*cocmaeiiAanb MOJEKYJAPHbLE U NOJIHble UOHHble YPABHEHUSA NO COKpClM/;éHHblM UOHHbIM YPABHEHUAM,

*NpPOCHO3UPOBANb CNnocobHOCMb eeulecneda nposeIsintb OKUCJIumenbrHble Uil 60CCNMARoO6UmMeENlbHble ceotlicmea C yuemom

cmenenetl OKUCIeHUs 21EeMEHRMOE, GXOO}ZI/L}MX 6 e20 cocmas,

*cocmaeniams YypasHeHus peam;uzl, coomeemcmeyroumux nocned08amebHOCmu npeepaw;eHuﬁ HeopeaHu4ecKux eewecme

PA3TUYHbIX K1ACCOB,;



*8bI0BU2AMb U npoeepsmb IKCNEPUMEHmMAlbHO cUnomesvl 0 pesyibmamax 6030elicmeus PasiudHblx qbalcmopoe HA USMEHeEHUe

CKopocmu XUMM’{€CKOZZP€GKI4MM,'

*UCNONIL308AMb NPUOOPEMEHHbIE 3HAHUA OIS IKONOSUUECKU SPAMOMHO20 NOBEOEHUsl 8 OKpYcarouell cpeoe;

*UCnoIb306amsb I’lpu06p€7’l’léHHbl€ Klllo4esvle KomMnemeryuu npu 6blnOJIHEHUU NPOEKMOE uy’{€5H0'uCCJZ€()06am€JZbCKMX 3a0a4 no

U3y4eruro C@OZZCI’I’ZG, cnoco6os noJjly4eHus u pacno3nasarnus eeujecms,

*00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUYECMBAX U XUMUYECKUX NPOYECCax,
*KpUMuYecKu OMHOCUMbCA K NCEBOOHAYUHOU UHDOpMayul, Hed0OPOCOBEeCMHOT peKlame 8 CPeOCmEax MAcCco8oU UHGopmayuu;
*0CO3HABAMb 3HAUEHUE MeOPeMULeCKUX 3HAHUL N0 XUMUU OJisL NPAKMUYECKOl 0essimelbHOCMU 4el06eKd,

*co30arom mooenu u cxemvl OJisl peuleHus y4eOHbIX U NO3HABAMENIbHBIX 3a0ay, NOHUMAMb He0OX0OUMOCHb COONI00eHUs

npeonucanuii, npeoiazaemvix 8 UHCMPYKYUSIX N0 UCHONb308AHUIO JTeKAPCME, CPEOCME ObIMOBOU XUMUU U Op.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

denepanbHbIi TOCYIapCTBEHHBIH 00pa30BaTENbHBINA CTaHIAPT MPEAYCMAaTPUBACT U3yYCHHE Kypca XMMHHU B OCHOBHOM IIIKOJIE KaK COCTAaBHOU
yacTu npeaMeTHoM obnacTu «EcTecTBeHHOHAYYHbIE IPEAMETBI».

Kypc xumun B 8—9 kiaccax paccuumrtaH Ha 2 daca B Henenmo B oObeme 140 ydueOHBIX dacoB. M3ydeHue 3TOro Kypca JaeT BO3MOXHOCTH
BBIITYCKHUKY OCHOBHOM IIKOJIBI yerenrHo caath OI'D mo Xxumun Kak mpeaMeTa 1o Beioopy.

[IpennaraemMslif Kypc, XOTsI U HOCUT OOIIEKYIBTYPHBIN XapaKkTep U HE CTABUT 33/auy NpodeCCHOHATBHOM MOTOTOBKU O0yYarouXcs, TeM He
MEHee, TTO3BOJISIET UM OTPENIETUTHCS ¢ BHIOOPOM NPpOo(dHIist 00y4deHus B CTAPIIEH MIKOJIe.

YYEBHO-METOANYECKOE OBECIIEYEHHUE

YMK «Xumus. 8 knacc»
1. Tabpuensu O. C. Xumus. 8 kiacc: yueOHuUK st o0eodpaszoBarenbubix opranmuzanuii / O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. —
M.: Ilpocsemenue, 2019
2. Tabpuensu O. C. Xumus. Metoauueckoe nmocobue 11 8 kiiacca yuedHoe mocobue i1 0b1eo0pazoBarensHbix opranuzanuii / O. C. [abpuernsiy,
H. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemenune, 2019

3. Taopuensa O. C. Xumus. COOpHHK 3a/1a4d W yHpaKHEHHWH. 8 Kiacc: yueOHOe mocoOme s oOmeoOpa3oBaTenbHbIx opranusanuii/ O. C.
I"a6bpuensn, Y. B. Tpury6uak M.: IIpocemienue, 2019



4. TabpuensH O. C. Xumus. Terpaas 1t 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX padoT. 8 Kiace: yueOHoe mocodue At 001meo0pa3oBaTeNbHBIX
opranuzanuii / C. 'abpuensn, 1. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipoceemenue, 2019

5. Tabpuensu O. C. Xumusa. Pabouas terpans. 8 kinacc: yuyebHoe mocodue s odieodpazoBarenbHbix opranm3aiuii / O. C. N'abpuemnsn, C. A.

Cnankos, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2019
YMK «Xumusa. 9 knacc»
1. Ta6bpuensn O. C. Xumus. 9 knacc : yaeOHHK 1)1 00111e00pa3oBaTebHbIX opranu3anwii / O. C. Taopuensn, U. I'. Octpoymos, C.
A. CnanxoB. — M.: Ilpocsemenue, 2019

2. Tabpuensn O. C. Xumus. Metonuueckoe rmocodue s 9 kiacca: yue0. mocodue s oomeoopazoBaTenbHbix opranm3aiuii / O. C. 'abpuersis,
U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocBemenune, 2019

3. Tabpuensn O. C. Xumus. COOpHUK 33724 U yIpakHeHUH. 9 kiacc : yuebHoe mocodue st obmeodpa3zoBaTenbHbix opranuzamuii/ O. C.

I'abpuensu, U. B. Tpurybuak. M.: [IpocBemenue, 2019

4. Tabpuensu O. C. Xumus. Tetpanas s 1a00paTOPHBIX ONBITOB M MMPAKTHIECKHUX paboT. 9 Kitacce : yueOHoe mocodue it 001meo0pa3oBaTeIbHbIX
opraam3anuii /O. C. 'abpuensH, U. B. Akcénonra, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019
5. Taopuensa O. C. Xumus. Pabodas Terpans. 9 kiacc : yueOHOe mocobue mis obmeodpazoBatenbabix opranm3anuii / O. C. I'adbpuensH, C. A.
Cnanxos, U. I'. OctpoymoB. — M.: IIpocsenienue, 2019
Hugopmayuonnvie cpeocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru TlpencraBieHsl pyOpHKH: COBETHI aOMTYpHEHTY, YYUTEIIO XUMHHU, CIPABOYHHK (OYCHb OOJbIIAs MOMOOpKa TaONuI[ U
CIPaBOYHBIX MAaTEPHAIIOB), Becenasi XUMUs, HOBOCTH, OJIUMITHAIbI, KYHCTKamepa (Macca MHTEPECHBIX UCTOPUYECKHUX CBEICHHIA).

2. http://www.hij.ru XKypuan «Xumust 1 >Kku3Hb» MOHATHO M 3aHUMATEIbHO PacCKa3biBaeT 000 BCEM MHTEPECHOM, YTO IPOUCXOIUT B HAYKE U B MUPE, B
KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHbIit KypHaT «XUMHKH U XUMHSI», B KOTOPOM TPEICTABICHO MHOXECTBO OIBITOB 10 XHMHH,
3aHMMATENILHOM UH()OPMAIIHNH, TIO3BOJISIFOIIEH YBICYh YICHHKOB SKCIIEPUMEHTAIBHON YaCThIO TIPEIMETA.

http://c-books.narod.ru BceBo3morkHas nureparypa mo XHMHUH.

http://www.drofa-ventana.ru M3sectHoe u3nateiabcTBO yaeOHOH muTepaTypbl. HOBUHKM HAyYHO-TTOMYJISIPHBIX U 3aHUMATENbHBIX KHUT TI0 XUMHH.
http://1september.ru XXypHuan ais yuurtesei U He TOJIbKO. BObIIOe KOIMYECTBO pabOT YUEHHUKOB, B TOM YHCII€ U HCCIIEI0BATEIHCKOTO XapaKTepa.
http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KOIbHBIN TOPTAT CO CCHIIKAMH Ha 00pa30BaTeIbHbIE CAUTHI IO XMMUH.
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Onucanue y4e0HO-METOAMYECKOI0 U MATEPHATBLHO-TEXHUYECKOT0 o0ecneyeHusi 00pa30BaTeJIbHOI0 Nnpouecca
Harypaabnble 00bekTbl. HaTypanbHbie 00BEKTHI, UCTIOIB3YeMble B O0YYEHUN XUMUU, BKIIOYAIOT B CEOsI KOJUICKIIMM MUHEPAJIOB W TOPHBIX
MOPO/I, METAIIJIOB U CIUIABOB, MUHEPATIBHBIX YIOOPEHUIA, TIIACTMACC, KAYYyKOB, BOJIOKOH U T. 1. O3HaKOMJICHHE YJaluxcsi ¢ 00pa3laMu UCXOAHbBIX
BCIICCTB, MOJYIPOAYKTOB U T'OTOBBIX I/I3I[CJIPII>'I IMO3BOJEACT MMOJIYYUTb HAITIIAHOC MPCACTABJICHUC 06 OTUX MAaTCpUaIaX, UX BHCITHEM BUAC, 4 TAKKC O
HEKOTOPBIX (PU3UYECKHX CBOWCTBAaX. 3HAYUTENIbHbIE Y4eOHO-IIO3HABATEIbHBIE BO3MOXHOCTH HMMEIOT KOJUICKLIHH, HM3TOTOBIIEHHBIE CAMHMHU
oOyyaromumucs. [IpeameTst Ui TakuX KOJICKIHA COOMPAIOTCS BO BPEMs IKCKYPCHI U APYTHX BHEYPOUHBIX 3aHATHHA.

Komnexmumn HCIIOJIB3YIOTCA TOJBKO IJIsI O3HAKOMJICHHA Yy4YalluXCd C BHCHIHMUM BHJIOM H (l)I/ISI/I‘ICCKI/IMI/I CBOMCTBaMM HN3Yy4acMbIX BCIICCTB H
MaTc€puraioB. ,HJ'IS[ IMPOBEACHUA XUMHYCCKUX OIIBITOB KOJUICKIHUH MCITI0JIB30BATh HCJIB3s.

XuMHYecKHe peaKTHuBbI U MaTepuabl. OOpaiieHe co MHOTHMHU BEIIECTBAMH TPEOYET CTPOroro CoOI0IEHHS MPAaBUII TEXHUKH 0€3011acHOCTH,
0COOEHHO IPHU BBINOJIHEHUH ONBITOB CAMUMHU ydaliuMucs. Bece Heo0XoauMble Mephl TPEAOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOLIUX JJOKYMEHTaX U
MHCTPYKILHUAX, a TAKKE B MOCOOUSX JJIs yUUTEeNeld XUMUU.

Haubosnee yacTo ucmonb3yeMble peakTHBBI M MAaTePHAIIBI:

1) MPOCTBIE BELIECTBA - ME/lb, OPOM, HATPUIl, KaJIbLIUN, ATTIOMUHUNA, MarHuii, kene3o;

2) okcuabl — Meau(Il), kanpuwms, xenesa(lll), maramus;

3) KHUCJIOTHI - COJIsSIHAsA, CepHasi, a30THa;

4) OCHOBAHWSA - TUAPOKCHU]] HATPUS, TUAPOKCH]] KAIBIUS, THIPOKCU Oapusi, 25%-HbIi BOIHBIA PacTBOP aMMHUAKa;

5) comu - xaopunbl Hatpus, meau(1l), amomunus, sxenesa(lll); aurpaTs! kanus, Hatpus, cepedpa; cynbdarsl menu(ll), sxenesa(ll), xenesa(Ill),
aMMOHMSI; MOJIU]] Kalusi, OpOMM]T HATPHS;

6) OpraHMYECKHE COeIMHEHMS - 3TAHOJ, YKCYCHAasi KUCI0Ta, METHIJIOBBIN OpaHkeBbli, (heHoIpTaIeHH, JTaKMYC.
Xumuyeckasi 1a0opaTopHas nocyaa, annaparsl ¥ npudopsl. XuMHUUYecKas 1ocy/ia MoapasesiseTcs Ha JBe TPYIIbI: JUIsl BBIIOJIHEHUS OIBITOB

yYallUMHUCS U J€MOHCTPALIMOHHBIX OIBITOB.

[Tpubopsl, anmapaTsl ¥ yCTaHOBKHU, UCIIOIb3YEMbIE HA YPOKaX XUMHH, TOAPA3IEISIOT HA OCHOBE NMPOTEKAIOIIMX B HUX (PU3NYECKUX U XUMUYECKUX
IIPOLIECCOB C Y4aCTHEM BELIECTB, HAXOIALIUXCS B PA3HBbIX arperaTHbIX COCTOSHUAX:

1) puOOPHI 17151 paboThI C ra3aMu - MOJIy4eHHEe, COOMPaHUe, OUYUCTKA, CYIIKa, MOTJIONIEHUE Ta30B; PEaKIMU MKy TOTOKAMHU ra30B; peaKkluH
MEXJ1y Ta3aMHU B JIEKTPUUYECKOM paspsze; peakliui MeX1y ra3aMHy IIPH MOBBIIIEHHOM JIaBJICHNY;

2) anmnapathl ¥ TpUOOPHI JIJIsl ONBITOB C KUJIKUMHU U TBEPJbIMU BELIECTBAMHU - NIEPETOHKA, (PUIBTPOBAHUE, KPUCTAJUIU3ALIMS; IPOBEICHUE
peaxkuuii Mex1y TBEpAbIM BEIIECTBOM U JKUIKOCTBIO, )KUJIKOCTHIO M JKUJKOCThIO, TBEPABIMU BellecTBaMU. BHe 3Tol kinaccuukanuyu HaxoasaTcs J1Be
rpynnbl yaeOHON anmnapaTyphl:



1) 11 U3ydeHUST TEOPETUICCKUX BOIPOCOB XMMHUH - HILUTIOCTPAIIHS 3aKOHA COXPAHEHUS MaCChl BEIIECTB, JEMOHCTPAIIUS AJIEKTPOIPOBOTHOCTH
pPacTBOPOB, AEMOHCTPALIUS ABUKEHHSI HOHOB B 3JIEKTPUYECKOM I0JI€; ISl U3YUeHHSI CKOPOCTU XHUMUYECKOM peakIui U XUMUYECKOTO PaBHOBECHS;

2) U1 WIUTFOCTPAIMY XUMHUYECKUX OCHOB 3aBOJICKUX CIIOCOOOB MOJTyUEHHSI HEKOTOPBIX BEIIECTB (CEPHOM KMCIOThI, aMMHAaKa | T. I1.).

BCHOMOI‘&TCJIBHYIO POJIb UI'PparOT UBMCPUTCIILHBIC 1 HAI'PCBATCIILHLIC HpI/IGOpBI, pa3jinuHbIC HpI/ICHOCO6JICHI/I$I JJIA BBITIOJIHCHUS OIIBITOB.

Mogaean. O0bekTaMU MOJIETUPOBAHUS B XUMHH SIBJISIIOTCS aTOMbI, MOJICKYJIbl, KPUCTAJUIbI, 3aBOJCKUE ammapaThl, a TAKKe MPOUCXOISAIINE
nporueccel. B npenonaBanuy XuMuM UCTIOIB3YIOTCS MOJIEIH KPUCTAJUIMYECKUX PEUIETOK aiMasa, rpadura, cepbl, pochopa, okcuaa yriaepoaa(lVv),
noja, xenesa, Meau, Maraus. [I[poMbIIIIIEHHOCTBIO BBIITYCKAIOTCS HA0OPHI MO/IETICi aTOMOB JIJIs1 COCTABJICHHUS IIAPOCTEP>KHEBBIX MOJIENIEeH MOJIEKYI,
KOTOpBIE, K COKaJICHUIO, B OCHOBHOM HCHOJb3YIOTCS MPU U3YYEHUU OPTraHUYECKON XUMUHU.

YueOHble MOCOOHS HA MeYATHOI o0cHOBe. B nporiecce 00y4eHNss XUMUH UCTIONB3YIOTCS CEAYIONINE Ta0IHUIIbI TOCTOSIHHOTO AKCIIOHUPOBAHHUS:
«Ilepuoguyeckass cucrema xumuyeckux snemeHToB J[. M. MennpeneeBay, «Tabnuna pacTBOPUMOCTH KHCIIOT, OCHOBAaHHUU U COJICH», «DJIEKT-
POXUMHUYECKUHN PsiJl HAPSHIKEHUH METAJIIIOB» U JIP.

J1J1s opraHu3aiy caMoCTOsTeNbHOM paboThl 00yUaronXcs Ha ypOKaxX UCHOB3YIOT pa3HOOOpa3HbIe AUIAKTUYECKUE MaTepHalIbl: TETPaIu Ha
MeYaTHOM OCHOBE WJIM OTJIEJbHBbIE pabo4He JUCTHI - HHCTPYKIMH, KAPTOUKH C 3aJ]aHUSIMU PA3HOW CTENECHHU TPYAHOCTU IJisi U3yUYEHUS] HOBOTO
Marepualia, CaMOIPOBEPKH M KOHTPOJIS 3HAHUM yJaIlUXCA.

TemaTnueckoe NJIAaHUPOBAHUE C YYE€TOM INPOrpaMMbl BOCIIMTAHUSA

8 kiace
Neo Hara Tema ypoka Yder nporpaMMbl BOCITUTAHHUSA Buabl yueOHOM qeATEIbHOCTH
n/m | Ilnan dDaxT OcHoBHOE coaepkaHue YPOKa ®opma,

peajau3anus

HpaKTI/I‘IeCKOﬁ YacTHu

HavanbHble NOHATHS U 3aKOHBI XuMuM (21 u)




[Ipenmer
Ponb xuMuu B KU3HU

XUMHU.

YCJIO0BCKAa

Tema m BemectBa. CBoiicTBa
BECIILIECTB. OTaJ0HHBIC
(du3HUYecCKre CBONCTBA BEIIECTB.
Marepuaisl u
MarepuanoBeneHue. Poib Xxumun
B JKU3HU COBPEMEHHOTO
oOmectBa. OTHONIEHHE O0OIIIECTBA
K XxuMmuH:  Xemopwims U

xeMohoous.

Huckyccus

XUMHYECKUN SKCTIEPUMEHT
JdemoHcTpanmu.
Komnexuusa marepuasios u
15631 (112171 u3
JlabopaTopHble ONBITHI.
1.  OsnakomjieHue ¢
KOJUJIEKIEH
1abopaTOPHOI TOCY/IbI

HHX.

OOBACHSAIOT, YTO TMPEIMETOM
W3YUYCHUSI XHUMHUHM  SBIISIFOTCS
BEIIECTBA, MX CBOMCTBA M WX
npespaiienus. Paznugaror tena
M BEIIECTBA, BEIIECTBA H
Marepuayibl. Y CTaHaBJIMBAIOT
MIPUYUHHO-CIICCTBEHHBIE CBSI3U
MEXK]ly CBOMCTBaMHU BEILIECTB U

ux IPUMEHEHUEM
XapakTepusyroT
MI0JIOKUTEIBHYIO "
OTPULIATENIBHYIO POJIb XUMHUHU B
KHU3HU COBPEMEHHOI0
obmecTna.

AprymMeHTHpYIOT CBOE

OTHOIICHHUC K XCMO(bI/IJ'II/II/I u
xemohooum.

Meroas! n3ydeHus
XUMHH

MGTOI[I)I HN3YUCHUSA XUMHUU.
Habmronenue. DkcriepuMeHT

MopenupoBanue. Monenu
MaTepHAIbHbIE U 3HAKOBBIC UJTN

CHUMBOJIBHBIC.

MoaenupoBanue
['pynmoBast pabora
Hemoncrpaunu.Monenu,
UCIIOJIb3YeMbIC Ha ypOKaX
(bu3uKH, ounonoruu u
reorpaduu. O6bEMHBIE U
IapOCTEP KHEBBIC MOJICITH
HEKOTOPBIX XUMHYECKHUX
BEILIECTB. Monaenu

KPUCTATIIINYCCKUX

XapakTepu3yroT OCHOBHbBIE
MCTOABI U3YUYCHUSA

€CTECTBEHHOHAYYHBIX
JUCITUTLTIH.

IIpuBoasAT IpUMEpHI
MaTepUaIbHBIX M 3HAKOBBIX WU
CHMBOJBHBIX MOJCTICH,
UCIOJIb3YEMBIX Ha YPOKax
bu3uKu, OMOIOTUU U

reorpauu.




peméToK Cobwuparot 00BEMHBIE u
IapOCTEP>KHEBBIE MOJIEIIH
HEKOTOPBIX XUMUYECKUX
BELIECTB
ArperaTHble l'azpl.  XKunpkoctu. TBEpabie XUMUYECKUI PaznuuaroT Tpu arperaTHbIX
COCTOSIHUSI BEIIIECTB BellecTBa. B3auMHble mepexo/ibl | IKCIIEPUMEHT COCTOSIHUS BEIIEeCTBA.
MEXy arperaTHeiMu | /leMoHCTpanum. YcTaHaBnuBalOT B3aUMOCBSI3U
COCTOSTHUSIMU BelIeCTBA: CobOupanue npubopa s | MEKIYy HMMM Ha OCHOBE
BO3rOHKa  (cyOnumanus) u MOJTyYCHUS rasa MU | B3aUMHBIX MePEXOI0B.
JecyOnumanus, KOHAEGHCAUUs U | MpoBepKa ero na | Mmmoctpupyrot 9TH
UCIapeHue, KPUCTAUIM3AlMsd U | TepMETHYHOCTh. Bo3roHka | MEpPEXobl npUMepamMu
TJIaBJICHUE. cyxoro nbiaa, woxa wiu | HabGmoparor XUMHYECKUHA
HadTanuHa. ArperatHble | OKCIICPHUMCHT u
COCTOSIHUS BOJIBI. JICJIalOTBBIBO/IBI  HA  OCHOBE
JlaGopaTopHble onbIThI | HAOJIOICHUI
2. IIpoBepka mpubopa asist
MIOJIyY€HUs Tra3oB  Ha
repMETUYHOCTh
I1.p Ne 1 «3HakoMCTBO | 3HAKOMCTBO C JJAOOPaTOPHBIM IIpakTukym Paborator ¢  ;mabopaTopHbIM

c 71a00pPaTOPHBIM
000pyIOBaHUEM.
[Ipasunma Tb npum
pabore B KaOuHETE
XUMUAN

000pyTIOBaHUEM.

[TpaBuna TexHUKH O€30MaCHOCTH
npu paboTe B KaOMHETE XUMUHU.

Hexotopsie Bubl paboT.

o0opyI0BaHUEM U
HarpeBaTelIbHbIMU TPHOOpaMHU B
COOTBETCTBUM C IpaBUIAMHU
TEXHUKHU 0e30macHOCTH.
Brimonssior MIPOCTENILINE
MaHUIYJSUH ¢ Ta0OpaTOPHBIM
000pyI0BaHUEM: C
7a00paTOpPHBIM IITaTUBOM, CO
CIIUPTOBKOMN

Odopmitsitor OTUET 0
IpoJIeaHHON paboTe




duznueckue SIBICHUSI
B XUMUU

dusznyeckue sBiIeHUs. UncTbie
BEIIIECTBA U CMECH. ] 'OMOTreHHEIE
U rereporeHHele cmecu. Cmecu
ra3oo0Opa3sHsble, JKUJKHE u
TBEpabIe. CriocOOBI pa3ieseHus
cMecelt: MeperoHkKa, 28071
JTUCTHUIIAIMS, OTCTarBaHHE,
(buIbTpOBaHUE, KPUCTATUTAZAIUS

Juckyccust, o0cyxIeHue,
XUMHYCCKHI
AKCIIEPUMEHT
JdemoHcTpanmu.
Pa3nenenune
HECMEIIMBAIOIIMXCS
JKHIKOCTEH C IOMOIIBIO
JIETTUTEIIPHOW ~ BOPOHKH.
JucTumisiTop u ero

IBYX

Paznuuator  ¢usuyeckue wu
XUMHUYECKHE SIBIICHUS, YUCTHIE
BELIECTBA u CMECH.
Knaccudpunupytor CMECH.
[IpuBoasSIT TIpUMEpPHl CcMecei
Pa3IU4HOTO arperaTHoro
COCTOSIHUSI. Y CTaHaBJIMBAIOT
MPUYHUHHO-CJIEICTBEHHBIE
CBSI3U

WM BBITIAPUBAHHUE.
Xpomatorpadus. [IpumeHnenne
ATUX CIIOCOOOB B JIAOOPATOPHOM
MIPaKTHKE, Ha IPOU3BOJICTBE U B
OBITY.

pabota. VYcraHoBKa Juis
¢unbTpoBaHUs U €€
pabGota. VYcraHoBKa Juis
BbINTapUBaHus U €€ padora.

Konnexnus OBITOBBIX
pudopoB JUIS
GwIbTpOBaHMUS  BO3JyXa.
Paznenenne  kpacsiero
BelecTBa (iuomacrtepa ¢
MIOMOUIBIO OymMakHOU
Xxpomarorpaguu.

JlabopaTopHbIe ONBITHI.
3. O3nHakomiieHHE C
MHHEpaIaMH,
00pa3yoIKMH TPAHUT.
4. IlpuroroBieHue
reTEPOreHHON

CMECU  TIOPOIIKOB
Cephl U XKeJle3a U UX
pas3zesieHue.

MEXY ¢busznyeckuMu
CBOMCTBaMH BEIECTB CMECH U
CrIocob0aMu HX  pa3/elieHUs.
Pa3znuyaroT uX, ONMUCHIBAIOT U
XapaKTepHU3YIOT MPAKTHYECKOE
3HaYCHHE.




[1.p.Ne 2«Ananus
[1OYBbI»

AHau3 1MOYBEI

[IpakTukym
NuauBuayanbHas padboTa
['pynmoBast pabora

PaGorator ¢  ;mabopaTopHBIM
o0opyoBaHuEeM U

HarpeBaTeIbHBIMU TPHUOOpaMU B
COOTBETCTBUM C IpaBWIAMHU

TEXHUKH 0e30MacHOCTH.
Brimosssor MPOCTEUILINE
MPUEMBI oOpareHus c
71a00paTOpPHBIM

000pyI0BaHUEM: BOPOHKOW,
buIsTpOM, CIIUPTOBKOM.
HaOmromaror 3a  cBolicTBamMu
BEIIIECTB u SIBJICHUSMU,
MIPOUCXOISIIIIMMU C BEILIECTBAMU.
OnuceIBaoT XHUMHAYECKHUHM

OKCHEPUMEHT €  MOMOIIBIO
pyccKoro (pOaHOTO) sI3bIKA U

s3plka  xumuu.  Jlemaror
BBIBOJBI 110 pE3yJbTaTam
IIPOBEIEHHOTO
JKCIIEPUMEHTA




7 ATOMHO- Xumunueckue aneMeHThl. AToMbl | [luckyccus OOBsCHSIOT 4TO TaKoe
MOJIEKYJISIPHOE nu  wmouekyinsl. IIpocteie  u | JemoncTpanmu. Mojgenu | XUMHUYECKHH 3JIEMEHT, AaTOM,
yueHue. XUMHUECKUE | CIIOKHBIC BEIIeCTBa. AJUIOTPOIHUS | aJTIOTPOIHBIX MOJIEKYJIa, aJUIOTPOIHS, HOHBI.
3JIEMEHTHI Ha npumMepe KHCTIopoJia. | MOaudUKAUN yraepoaa u | Pa3nuyarot mpocThie U CI0XKHBIC

OCHOBHBIE TOJOXKEHUS aTOMHO- | cepsl. [lonmyyenue o30Ha. BEILECTBA, BEILIECTBA
MOJIEKYJIAPHOTO y4yeHus. oHBL. MOJIEKYJIIPHOTO u
BemectBa MONEKyJIsSIpHOrO U HEMOJIEKYJIIPHOTO  CTPOEHHUS.
HEMOJIEKYJIIPHOTO CTPOCHHUS. VYcranaBiuBaroT MIPUYUHHO-
CIIE/ICTBEHHBIE CBSI3U MEXIY
COCTaBOM MOJIEKYJI u
CBOMCTBaMHU AJUTOTPOITHBIX
Mo uUKaIHiA KHCIIOpOJa
DopMynHpYyIOT OCHOBHBIE
MOJIOKEHUS aTOMHO-
MOJIEKYJIIPHOTO YYEHHUS

8 3HAKU XUMUYECKUX 3Haku (CHUMBOJIbI) XUMHUYECKUX | JleMOHCTpamuu. HazpiBatoT 1 3anuchIBalOT 3HAKU

3JIEMEHTOB. 3JIEMEHTOB. Undopmanus, | Ioprpers: K. 5. XUMHUYECKHUX 3JIEMEHTOB.
KOTOPYIO HECYT 3Haku | bepuemnyca u /I. U. XapakTepusyoT UHGOpPMAIHUIO,
XUMHUYECKUX JJIEMEHTOB. | MeHieneena. KOTOPYIO HECYT 3HaKU
ODTUMOJIOTHS Ha3BaHUM KopoTKonepuoHblii u XAMHUYECKHUX 3JIEMEHTOB.
HCKOTOPBIX XUMHYCCKUX | muMHHONEPUOTHBIN OOBSICHSIOT dYTUMOJIOTTYECKHE
SJICMEHTOB. Ilepuoanyeckas | papuanTsl HadaJia Ha3BaHUM XUMHUUYECKHUX
TabJIMI1a XUMHUYECKHUX HIIEMEHTOB [IepHORHYECKOil CHCTEMBI | YIEMEHTOB U HX OTACIBHBIX
A. H. Menneneesa: JI. 1. MenneneeBa rpymiL.

9 [Meproanveckas KOPOTKOTIEPHO/THBIH u OnuceiBarOT CTPYKTYPY
TadIUIA JUTMHHOTIEPUOTHBIH  BAPHAHTBI. TaOTHIIBI XUMHYECKHX
XUMHYECKHX Tlepuoner u rpynnsl. I'apHas 1 snementoB JI. 1. Menneneesa.
anemeHToB J[. U. noGodnas IOArpYIIEL AIH A- H PaznuuaroT KOpOTKOIIEpUOIHBIN
Meneneena. b-rpynmer OTHOCHTENLHAR U JJIMHHOIIEPUOIHBIN BapUAHThI

aToMHasi Macca. [Tepuonnueckont cucremsr /. 1.
Menneneena
10 Xumuueckue Xumunueckue Gpopmynsl. Uuaekcs | Pemenne XuMu4aeckux OToOpakaroT COCTaB BEIIECTB C




hopmyIbI 1 KO PUITUEHTHI. 3amad. MOMOIIbI0 XUMHYECKUX
11 Xumuueckue Gopmyibl| OTHOCHTEILHASL Ob6cyxnenue dbopmy.
MOJICKYJIsIpHAs macca. Paznuyaror HHIEKCH U
MaccoBast 10151 XUMUYECKOTO k03¢ ¢punmentsr. Haxonsr
JJIEMEHTa B  COCJUHCHUHU. OTHOCHUTEJIbHYIO MOJICKYJISIPHYIO
WNudopmanusi, KOTOPYIO HECYT Maccy BEIECTBAa U MaCCOBYIO
XUMUYECKHEe (hOpMYITbI JIOJTF0 XUMHUYECKOTO DJIEMEHTA B
coeMHEeHUH TpaHCIupyroT
uH(POPMAIIHIO, KOTOPYIO HECYT
XUMHAYECKHE (hOPMYJIBI
12 BaneHTHOCTh BaneHTHOCTS. CrtpyktypHble | MonenupoBaHue OOBACHAIOT  4YTO  TakKoe
13 BanentHocth bopMybL. Xumnueckue | JleMoHcTpanum. BaJIEHTHOCTh.  lloHuMaroT
aneMeHThl ¢ moctossHHOM U | KoHcTpympoBanue OTpakKeHHE MopsIKa
MEePEeMEHHOI BaJICHTHOCTBIO. | IIAPOCTEPIKHEBBIX COCIUHEHUS  aTOMOB B
BriBon popmysibl cOeIMHEHUS 1I0 | MOJIETICH MOJIEKYI MOJIEKYyJIax BEIIIECTB
BaJICHTHOCTH. Omnpenenenue MOCPEACTBOM CTPYKTYPHBIX
BaJICHTHOCTH XUMHYECKOT0 dbopmy. Yuarcs
alieMeHTa 1o (hopmyIie BeliecTna. COCTaBIISITh (hopmyIibr
CocraBnenue Ha3BaHUU COeIMHEHU N 1o

COEIMHEHUH, COCTOSIINX U3 JBYX
XUMHUYECKHX  DJIEMEHTOB, IIO
BaJIEHTHOCTH. 3akoH
IIOCTOSTHCTBA COCTaBa BEIIESCTB.

BAJICHTHOCTU U ONPCACIIATH
BAJICHTHOCTh JJIEMEHTa TIO
dbopmyIie ero CoeTUHEHUS




14 XUMUYECKUE PeaKIuu. | XUMHUYECKUE peakuun. | XUMUYECKUH XapakTepus3yroT
PeareHTbl ¥ IPOMYKTHI pEakUU. | HIKCIEPUMEHT , | XHMHYECKYIO PEaKIHI0 U €€
[Tpusnaku XUMHUYECKUX | JUCKYCCHSL. YYAaCTHHKOB  (PEareHThl U
PEaKIMH. Ycnosus ux | JlemoHcrpanum. IPOXYKTHI PCAKIHHN).
IPOTEKaHUs U IpeKpalleHus. | Amnmapar Kumma. | §pucrpaor NpH3HAKH W
Peaxnuu ropenus. | Paznoxkenue Ouxpomara YCTIOBHS TEUEHHS XHMUUECKHX
OK30TEpMUYECKUE U | aMMOHHS. FopUeHHe CEPBL | heakipmi, Pas HyaroT
SHAOTEPMUUYECKUE PEAKIIUH. W MArHMEBOH  IEHTBL | ysorenvinveckie -
JIaﬁopaTop}U[LIe ONBITBIL. | HyjoTepMuUecKie  peakiu.
5.BsanmozericTeue CoOTHOCSAT peakI TOPEHUS U
PacTBOpOB  XJIOPUIOB M | y3orepmudeckue peakiuy.
MOJIUJI0B Kanus C
pacTBOpOM HUTpaATa
cepebpa.
6. Ilomyuenue
ruapokcuaa meau(Il) u
€ro B3aUMOJIEHCTBUE C
CEpPHOM KUCIIOTOM.
7. B3aumonenicteue
pacTBopa  coabl  C
KHUCIIOTOU
15 3aKoH 3aKOH COXpaHEHUs MaccChl XHUMHUYECKUH IKCIIEPUMEHT | DOpMYyTUPYIOT 3aKOH
COXPaHEHHUS BEIIECTB. XuMuyeckue , TUCKYCCHSI COXpaHEHHUs MacChl BELIECTB.
Macchl  BEILECTB. YPaBHEHUH. CocraBnenune JleMOHCTpALMH. CocTaBiI0T Ha €ro OCHOBE
XuMudeckue XUMHYECKHX YPaBHEHHUH. ToprpeTsr M. B. XUMHUYECKHE YpaBHEHHUS.
YpaBHEHUs WNudopmanus, KOTOPYIO Jlomonocosa u A. JI. | Tpanciupyor
HECET XUMHYECKOE TlaByasbe. TopeHue uH(pOpMalHIO, KOTOPYIO
YpaBHEHHUE. docdopa. OnbiTer, | HECYT XUMHYECKHE
16 XuMuyeckue Knaccudukanus XuMHYECKHUX HILTIOCTPUPYIOIIHE 3aKOH | YPABHCHHS.
ypaBHEHUS peakuuii 1Mo coCTaBy M YHCITY COXPaHEHHMSI Maccel | DKCHEpUMEHTAIbHO

peareHToB U NPOAYKTOB. THIIBI

BEIIECTB.




17 THUIBI XUMHYECKUX
peakuuii
18 THUIBI XUMHYECKUX

peakuuii

XUMHUYECKUX peaKkuid.
Peakmun COCITMHEHHS,
paslioKeHHus, 3aMelleHUus U
oOMeHa.

KaranmsaTops! 1 kaTanus.

JlabopaTopHbIe ONBITHI.
8. IIpoBepka 3akoHa
COXpaHEHHUS MAacchbl
BEIIECTB HA IMpuUMepe
B3aUMOJCHCTBUS MIENOUH

U KUCJIOTHI.
0. IIpoBepka 3akoHa
COXpaHEHHUsI MacChl

BEIIECTB Ha IpuUMepe
B3aUMOJICCTBHS LENOUH
u conu xenesa (I1I).
JdemoncTpamun. ['openue
dbocthopa,  pacTBOpeHHE
MPOAYKTa TOPEHUS B BOJE
u HCCIIEIOBAHUE
MOJIyYEHHOTO  pacTBOpa
JAKMYCOM.
B3aumonelictBrue consgHon

HOJTBEPKIAIOT
CIIPaBEAINBOCTh 3aKOHa
COXPaHEHHUsI MacChl BELLIECTB

Knaccudumupyror
XUMHUYECKHE  peakIuh  TI0
NpPU3HAKY 4YHCIa W COCTaBa
peareHToB U MPOJIYKTOB.
XapakTepusyroT pOJIb
Karajau3aTopa B MPOTEKAHUU
XAMHYECKON PEaAKIUU.
HabGmronatroT u  ONMUCHIBAIOT
XUMHYECKUH SKCIEPUMEHT C
MOMOIIIbIO pycCcKoro
(pomHOTO) sA3BIKA W SI3bIKA
XUMHH

KHCJIOTBI C IIMHKOM.
ITonyuenune

runpokcuaa meau(Il) u
€ro paszJjoXeHHe MpH
HarpeBaHuU.
JlabopaTopHbIe ONBITHI.
10. Paznoxenue
MepoKcHIa BOAOpOAa C
MTOMOIIIBIO OKCcHIa
Mmaprasxma (IV).




11. 3amemenue
JKEJIE30M M€ B MCITHOM
KyIopoce

19 [loBTOpEeHME u | TectupoBanue, pemenue 3anad u | ['pynmoas pabora OO0O00IIAIOT U CUCTEMATU3UPYIOT
00001eHne TEMBI | BBIIIOJIHEHUE YIPAKHEHUH 110 CBOW 3HAHHS IO TEME"
«HaganBHBIC TOKITHA H | TEME «HavanbHble TOHSTHSI ¥ 3aKOHBI
3AKOHDBL XHUMUID xumun».  llpumensror  Ha
MPAKTUKE paHee M3YYEHHbIN
MaTepuai, padoTas Mo rpynmnam
C 33JlaHUSIMH PA3HOTO YpPOBHS
CJIO’KHOCTH
20 K.p.Ne 1 «HavaneHeie KonTponbhast padbota [IpuMeHAIOT Ha IpaKTUKE paHee

TTOHATHUSA U 3aKOHBI
XHUMUN

U3YYEHHBIN Marepual, paboras
[0 TrIpynmnaM ¢ 3aJaHusIMHA
pa3HOTO YPOBHS CIOXKHOCTH,
BBITIOJTHAKOT KOHTPOJBHYIO
pabory.

Baxneiimue npeacraBuTe/IM HeOpraunyeckux semecrs. Kosnyecreennbie oTHOMEeHus1 B xumuu (18 )
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Bo3nyx u ero cocras

CocraB Bo3ayXxa.

[Toustue 06 oobemuol goie (0)
KOMIIOHEHTA IIPUPOJHON
ra3oBOM CMECH - BO3ayXa

Pacuer o00bemMa KOMIIOHEHTA
ra30BOM CMECH 110 €r0 00BEMHOI
JI0JIE U HA0OOPOT.

Huckyccns

Pemienue 3a7a4
JdemoHcTpanmu.
Onpenenenue

coaep KaHus KUCIOpoia B
BO3/yXE.

XapakTepuzyror  00BEMHYIO
JOJII0  KOMIIOHEHTa  TaKou
MIPUPOAHOM Tra30BOM CMECH, KaK
BO3/yX, U PACCUUTHIBAIOT €€ 1O
00BEMY 3TOM CMecH.

OnuceiBalOT 00BEMHBIA COCTaB
aTMocepHOro Bo3nyxa u

HOHUMAIOT 3HAYCHHE
IIOCTOSTHCTBA ATOT'0 COCTaBa JUIs
3I0POBBSI

22

Kucnopon

Kucnopon. O3zon. Ilonyuenue
kuciopoga. CoOupanue
pacmo3HaBaHHE  KHUCIOpPOJa.
XuMHudecKue CBOMCTBA
KHCJIOPO/JIa: B3aUMOJICHCTBHE C
MeTaylaMM, HeMeTalllaMd H
CJIO’KHBIMHU BEIECTBAMH.
[Ipumenenue KHCIIOpOJa.
KpyroBopor kucnopona B
MIPUPOJIE.

XUMUYECKUH
AKCIIEPUMEHT
JdemoHcTpanmu.
ITonyuyenue kuciaopona
pa3IokKEeHUEM
nepMaHTaHaTa Kajius u
IepoKCHUIa BOAOPOAA.
Cobupanue MeToJI0M
BBITECHEHUS BO3/IyXa U
Boxbpl. Pacrmo3naBanme
kuciopoga. [opeHue
MarHusi, jxesues3a, yris,
cepel u ¢ochopa B
KHCIIOpOJIE

XapakTepu3yloT O30H, Kak
AIIOTPOIHYIO MOJIU(UKALIUIO
KHCIIOpO/JIa. OnuceiBaOT
¢u3nueckue M XUMHUYECKHE
CBOMCTBA,  IIOJIy4eHUE U
IPUMEHEHHE KHUCIopoia C
UCTIOJIb30BaHUEM  PYCCKOTO
(pomHOTO) s3BIKA W SA3BIKA
XUMHH.

VYcraHaBIMBarOT — NPUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXKAY

dusmuecKkuMu CBOMCTBaMH
KHCJIOpo/la U CIoco0amMH ero
cobupaHusl. [TpoBopsr,

HAaOJIIOMAIOT M ONMCHIBAIOT
XUMHYECKHH DKCIEPUMEHT TI0
NOJYYCHUIO, COOMPAaHUIO W
pacro3HaBaHUIO KHCIOpoJa ¢
COOJIFO/ICHUEM MTPABHJI TEXHUKHU
0€30IacHOCTH
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IL.
«ITonyuyenue,
cobupanue
pacro3HaBaHue
KHCJIOPOJIa»

p-Ne3

[Tonyuenue, cobupanue
pacro3HaBaHME KHCIOPOJa

n

[TpakTukym
NnauBunyansHas pabora
[Tapnas pabora

Paborator ¢ mabopaTOpHBIM
o0opyoBaHuEeM U
HarpeBaTeJIbHBIMU TpUOOpaMu B
COOTBETCTBUM C IpaBUIAMHU
TEXHUKHU 0€30I1acCHOCTH.
Brinonusior MpOCTEUIINE
pUEMBI oOparieHus c
1a60paTOPHBIM
000pyI0BaHUEM: cobuparb
npuOop AJsl MOTY4YEeHUs Ta30B,
IPOBEPATH €T0 Ha
TePMETUYHOCTh W HCIIOJIb30BATh
JUISL TIOJTY4€HUS KHCIOpO/Ia.

CoOuparoT KHCJIOPOJ METOAOM
BBITECHEHUS BO3IyXa u
pacno3HaroT ero. HaGmomaroT
32 CBOWMCTBAMM BEIIECTB U
SIBJICHUSIMU, TIPOUCXOJSIIUMH C

BEILlECTBAMU. OnuceIBarOT
XUMUYECKUM DIKCIIEPUMEHT C
IIOMOIIIBI0 €CTECTBEHHOI'O

(pycckoro wiu poJHOTO) sI3bIKa
U s3blka XUMHU. COCTaBIISIIOT
OT4ET o pe3ynbrataM
IPOBEIEHHOTO IKCIIEPUMEHTA
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Oxcuabl Oxkcunpl. OOpa3zoBaHue Ha3BaHUN | JleMOHCTpaIMH. Brigensror CYIIIECTBEHHBIE
OKCHJIOB MO uX (HopMyIiam. KOIeKIms  OKCHIOB NpU3HakKu  OokcujaoB.  [laror
CocraBnenue (Gopmyn OKCHIOB Ha3BaHUS OKCHUJIOB IO HX
JlaGopaTtopHble
10 UX Ha3BaHUSM. OILLIT. 12 dopmymnam. CocraBisioT
HpeI[CTaBI/I:l:eJ'II/I OKCHJIOB: Bo"z[aI/I TToMyTHeHME GopMynbl  OKCHAOB IO HX
YITIGKHMCIBIA  ra3, HeraméHas | ooo.o.onow BOJIbI TIPH Ha3BaHUIM. XapaKTerY}Of
U3BECTh. NPOMyYCKAHHY TaKuX IpCACTAaBUTCIICU
YTJIEKUCIIOTO ra3za OKCHIIOB, . KaK Bf)ﬂa’
YIJIEKUCIIBIA Ta3 U HeraméHas
U3BECTh
25 Bonopon Bonopon B npupoae. usndeckue | XUMUYECKUN XapakTepusyrT COCTaB
u XUMHUYECKHUEC CBOMCTBA | OKCIICPUMCHT MOJIEKYNbI,  (GuU3MYeCKue U
BOIOpOZA, €ro IIOJyYeHUue U JleMoHCTpanuu. XUMHUUYCCKUEC CBOICTBA,
OPUMEHEHHE. [onyuenne, coOMpanHe W | pojyuenne u — IpUMeHEHHE
pacrio3HaBaHne BOIOPOJA. | pomopoaa. YcranaBinuBaroT
I'openue BOJIOPOJIA. | MIPUYMHHO-CIICICTBEHHBIE CBS3U
B3anmoneiicterue MEXIY buznueckuMu
BOJIOpOJIa C OKCHJIOM MEI | CBOMiCTBaMH M criocobamu
(. COOMpaHUs BOJOPOMAA, MEXKIY
JlabopaTopHble ONBIT. XAMHYECKUMH CBOMCTBAMU U
13. Ilonyuenue Bomopoaa | €ro MPUMEHEHUEM
B3aMMOJICUCTBUEM ITHMHKA
Y COJISTHOW KUCJIOTBI
26 ILp. Ne4 ITpakTKym Paborator ¢  ;aGopaTopHBIM

«Ilonyuenue,

NunuBugyanbuas pabota

o0opynoBaHuEeM U




cobupanue u
pacro3HaBaHHe
BOJIOPOJa»

[Tapuas pabota

HarpeBaTeIbHBIMH IPHOOpaMH B
COOTBETCTBUM C TIpaBUIAMHU
TEXHHUKHU 0€301aCHOCTH.
BrimosHsor MpOCTENIINE
IPUEMBI oOpamieHus c
1a60paTOPHBIM
o0opyoBaHuEM: cobuparb
npubop A MOJyYeHHS Ta30B,
IPOBEPSATH €ro Ha
TePMETUYHOCTH U UCIOJIb30BATh
JUIE  TIOJTYYEHHUs  BOJOPOJA.
CoOuparoT BOIOPOJ METOJOM
BBITCCHCHUS BO3/1yXa u
pacrio3HaroT ero. HaOmomaror
3a CBOWCTBaMHU BCIIECTB H
SIBIICHUSIMH, TIPOUCXOISIIMMHU C

BCIICCTBaAMMU. OnHCHIBaIOT
XUMHUYECKUI OKCIICPUMCHT C
IIOMOIIIBIO CCTCCTBCHHOI'O

(pycckoro wim poaHOro) si3bIKa
U sA3blka XUMHU. COCTaBIISIFOT
OTUET 1o pe3yabTatamMm
IIPOBEJICHHOIO IKCIIEPUMEHTA




27 Kucnorst Kucnorel, ux coctraB u ux| XHUMHYECKUI AHaM3UPYIOT COCTaB KHUCIIOT.
knaccudukanus. Maaukaropsr. SKCIIEPUMEHT Pacno3naror KHCJIOTBI c
Tabnuna PacTBOPUMOCTH. JemoHcTpanyuu. MOMOILBIO MHJIUKATOPOB.
ConsiHas u cepHasi KUCIOTHI, UX Kostexiys MUHEPAIbHBIX | XapaKTepu3yioT
CBOMCTBA U IMPUMCHCHHC KI/ICJ'IOT.HpaBI/IJ'IO I’lpe,Z[CTaBHTeHeﬁ KUCJIOT:
pa3baBicHHS CEpPOH | CONSIHYIO ©  CEpHYIO.
KHUCJIOTBI. XapakTepus3yroT pacTBOPUMOCTh
JlabopaTopHble ONbIT. COEIMHEHUI C IMOMOIIbIO
14.  Pacnosnasanue TaOIHIIBI pacTBOPUMOCTU
KHMCIIOT UHAUKATOpPaMH. VYcranaBiuBaroT MPUYUHHO-
CIEICTBEHHBIE  CBSI3U MEXKIY
CBOWMCTBAMM COJITHOM M CEpHOM
KHUCJIOT U 00JIaCTAMU UX
MIPUMEHEHUS.
28 Conu Conu, ux cocTaB ¥ Ha3BaHUS. Huckyccus XapakTepu3ylOT  COJIM  Kak
PactBopuMoOCTh colieil B BOAE. JleMOHCTpaIuH. MPOAYKTHI 3aMELIEHHS BOJAOpOAA
[IpencraBuTenu conem: XJIopug Kosekmus coneii. | B KHCJIOTE Ha METasl.
HaTpus, KapOOHAaT HaTpus, Ta6nuna 3anuchIBalOT (GOPMYIIBI coieit 1o

docdar xanpus.

BaJleHTHOCTH. HaspiBatroT cosn
o ¢popmMmynam.

Hcnonp3yror TabIMILy
pacTBOPUMOCTHU TUISt
XapaKTEPUCTUKH CBOWCTB COJIEH.
IIpoBonsr pacy€Tsl 110

dbopmyram comnei
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KomnuectBo BemecTBa

[TocTostHHast ABorazapo.

KomnyectBo BemiectBa. Moub.
Mounsprass  Macca.  KpatHbie
€IMHHULIBI U3MEPEHUSI KOJINYeCTBa
BellecTBAa — MWUIMMOJIb U
KUJIOMOJIb, MUJUIUMOJISIpHAs U
KUJIOMOJISIPHAsE MacChl BEILIECTBA.
Pacyersl ¢  ucHoOJIb30BaHUEM
MOHSTHIA «KOJIMYECTBO
BEIIECTBa», «MOJISIpHAsI Maccay,
«TOCTOSIHHAsE ABOTaJIpO».

JleMoHCTpaL M.

HexoTopsie METaJIbI,
HEMETaJUIbl U COCITUHEHHUS
KOJIMYECTBOM BELIECTBA B

1 monb

OOBSCHSIIOT  YTO  TaKoOe€
KOJIMYECTBO BEILIECTBA,
MOJIb, IIOCTOSTHHAS
ABorajipo, MoJIsIpHas Macca.

30 Pemenue pacueTHbIx Pemenue pacueTHbIxX Pemaror 3agauu
3ama4 3a1a4 UCIIOJIb30BAHUEM ITOHATUI
«KOJIMYECTBO BEILECTBAY,
«MOJISIpHAsi Maccay,
«IIOCTOSIHHAsA ABOTaipo
31 Mousipabiii 00BEM 3akoH ABorajgpo. Mospubiil | Pemenue pacueTHbIx OOBscHAIOT 4TO TaKoe

ra3000pa3HbIX
BEIIECTB

00BeM Tra3000pa3HBIX BEIIECTB.
OtHocutenbHast IUIOTHOCTh
OJIHOTO raza MO JIpyromy.
KpaTHble e1MHULIBI U3MEpEeHUs —
MUJUTUMOJIIPHBII u
KUJIOMOJISIPHBIN 00bEeMBbI

3amad
Huckycens
Jemoncrpauuu. Moenb
MOJIIPHOTO o0bema
ra3000pa3HbBIX BEIIECTB

MOJIIpDHBIE ~ 00BEM  Tas3oB,
HOpPMAaJIbHBIE yCIIOBHS .Pemaror
3a/a4d €  MCHOJIb30BaHUEM
MOHATUHN «KOJINYECTBO

BEIIECTBa», «MOJIIpHAs Maccay,

«MOJISIpHBII 00BEM ra3zoBy,

ra3000pa3HbIX BEIIIECTB.
PacueTn! ¢ ncioibr30BaHuEM
HOHSITHUI «KOJIMYECTBO

BCUIECCTBa», «MOJIApHaA
Maccay, «MOJISIpHBI 00beM
ra3oBy, «TIOCTOSIHHAS

ABoraapo».

«IIOCTOsIHHAas ABoraz[po».
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PacuéThl o

PacueTn! C HCIOJIb30BaHUEM
HOHSITHI «KOJIMYECTBO

Pemenne pacueTHbIx

XapakTepus3yroT

XUMUAYECKUM 3a1a4 KOJINYECTBEHHYI0 ~ CTOPOHY
ypaBHEHHSIM BEIIIECTBAY, «MOJISIPHAs Maccay, XUMHAYECKHX OOBEKTOB |

33 Pacuérsl o «MOJIIDHBII ~ 00BEM  Ta3oBy, nporeccoB. PemmaroT 3a1a4m ¢
XUMUAYECKUM «4gucio ABoraapo UCIIOJIb30BaHUEM MTOHATUI
ypaBHEHHSIM «KOJHMYECTBO BEIIECTBaY,

«MOJISIpHASI MACCay, «MOJIIPHBIN
00BEM T'a30B», «IIOCTOSTHHAS
ABoraapo»
34 Bona. OcHoBaHus I'mapocdepa. KpyroBopot Boibl B | XUMHUYECKHIA OOBACHSAIOT YTO TaKOE
pUpOIE. dusnueckue U | DKCTIEPUMEHT «OCHOBAHUS, CILEIOYN»,
XMMHYECKUE  CBOMCTBA  BOJBI JdeMoHcTpanmnm. «Ka4YE€CTBECHHAas
B3aUMOJACUCTBUC C OKCHUIaMHU. KOHHGKHI/UI OCHOBAHUM. pEaKIus», «HHAUKATOPY.
HOBaHUS 1754 TaB.
OcHoBanus, cocra JlaGopaTopHbIe ONBIT. KnaccupuuupyroT —OCHOBaHUS
PacTBopuMOCTh OCHOBaHMIl B
15. M3MmeHeHHe OKpacku | MO pPAacTBOPUMOCTH B BOJE.
Boje. lI3MeHeHuHe  OKpacku .
- MH/INKATOPOB B IEI0YHON | Onpenensor mpuHaUIeKHOCTH
MH/IMKAaTOPOB B ILEJI0OYHOM cperie.
. cpene. HEOPraHMYECKUX BEIIECTB K
IIpeacraBurenu  1IEIOYEH: .
KJIACCY OCHOBAHHMIA 110 PopmyIIe.
THJIPOKCUIBI HATPUS, KU U .
XapakTepus3yroT CBOIICTBa
KaJIbIIHS. .
OTIENBHBIX  TPEJCTaBUTENICH
OCHOBaHUH. Hcnons3yror
Ta0NHUIly PaCTBOPUMOCTH IS
OTIpEeNIeNICHUs]  PaCTBOPUMOCTH
OCHOBaHUH.

35 PactBopsl. PactBoputens u pactBopéHHOE | Pemenue 3amau OOBSCHSIOT YTO TaKOe
MaccoBas gois BEIECTBO. PacTBOpBI Huckyccus «MaccoBas OIS
PacTBOPEHHOTO PacTsopenue. TuapaTsl. XUMHUYIeCKHI PacTBOPEHHOTO
BCIIICCTBA MaccoBast 1oi1g paCTBOpéHHOFO OKCIICPUMCHT BEIeCcTBay. Y CTAaHABINBAIOT

BelllecTBa. PacueTsl, CBA3aHHBIC C

JlabopaTopHble ONBIT.

aHaJoruu ¢ OOBLEMHON J0Jer
KOMIIOHEHTOB Ta30BOM CMECH.




HUCIIOJIB30BAHUEM IIOHATUA
«MaccoBast J0JIst
PacTBOPEHHOTO BEILIECTBAY.

16. OsHakomjeHHE C
IpernaparaMu JOMallHen
WY IIKOJILHOM anTeuKy —
pacTBOopaMH  IEpOKCHAA
BOJIOPO/JIa, CIIUPTOBOM
HAaCTOUKH noja u
HAIIATBIPHOTO CIIUPTA.

Pemaror 3a7a4u C
HCITOJIL30BAHUEM ITOHSITHIA
«MaccoBasi JOJISI DJIEMEHTA B
BEIIECTBEY, «MaccoBasi JOII
PacTBOPEHHOTO BEIIECTBAY,
«o0BeMHas 70711 ra3000pa3HOro
BEIESCTBAY

36

ILp. Ne 5
«IIpuroroBiieHue
pacTBOPOB COJIEH € UX
3aJJaHHOM  MacCOBOU
JOJIE»

IIpakTukym
NnauBunyansHas pabora
[Tapuas pabora

PaGorator ¢  ;mabopaTropHBIM
o0opyoBaHuEeM U

HarpeBaTeJIbHBIMU IpUOOpamMHu B
COOTBCTCTBUH C ImpaBUJIaMUn

TEXHUKU 0€30MacHOCTH.
Beimonsstor npocTenIme
IPUEMBI oOparnieHus c
71a00paTOPHBIM

00OpyJOBaHUEM: C MEpPHBIM
WINHAPOM, c BECAMH.

HaOmromaror 3a  cBoiicTBaMu
BEIIIECTB u SIBJICHUSMU,
MPOUCXOASIINMHU C BEILIECTBAMM.
OnuceBalOT ~ 3KCHEPUMEHT C
IIOMOILBIO €CTECTBEHHOT'O
(pycckoro uiam poaHOTO) SI3bIKA
U s3plka Xumud. COCTaBJISIOT
OTYETHI o pe3ynpTaTaM
MPOBEJICHHOT 0 AKCIIEPUMEHTA




37 O06o061menue " ['pynmoBast pabora O6o06maroT U
cUCTEMaTH3aIUs CHCTEMATH3UPYIOT CBOM 3HAHUS
3HAHUM 10  TEMe: o TEeME: «Baxwueimue
«Baxnenmue MPEACTABUTEIHN
MPEJICTaBUTEIH HEOPraHUYECKUX BEILIECTB.
HEOPraHHYECKUX KosmuecTBeHHBIE OTHOIIEHUS B
BEIIIECTB. XAMHH. [TpumeHsroT Ha
KonnuecTBeHHBIE NPAaKTHUKE paHee M3yYCHHBIH
OTHOIIEHHUS B XUMHH» MaTepuai, paboTas Mo TpyInam

C 3aJaHUSIMH PA3HOTO YPOBHS
CI0KHOCTH
38 Kp.Ne2 mo Teme: KonTponbras pabora [TpuMeHSIOT Ha TPaKTUKE paHee

«Baxxneimmue
MpEeACTaBUTETHN
HEOPTraHUYECKUX
BCIIIECTB.
KonmmuecTBeHHBIC
OTHOIIIEHHUS B XUMHUM

M3YYEHHbII Marepual, padoras
[0 TrIpynmaM ¢ 3aJaHusIMU
pa3HOro YpPOBHS CIOXXHOCTH,
BBIIIOJIHAKOT KOHTPOJIbHYIO
pabory.

OcHOBHBIE KJIaCChl HeOpraHu4yeckux coequHenni (10 )




39 Oxcupsr: O6o0Omenne cBeacHuii 00 XuUMUYECKUH OOBSCHAIOT 9TO Takoe
Kiaccuukanus u OKCHJIaX, MX KJIacCH(HKaLUH, OKCIICPUMECHT HecoeoOpa3yrone  OKCHIbI,
CBOICTBA Ha3BAHUSAX U  CBOMCTBax. JlaGopaTopHbIe ONBITHI. | COJICOOpa3yIOIIHe OKCH/JIBIL,

CniocoObI MOTy4YeHHsI OKCHIOB 17. B3auMopeiicTBue | OCHOBHBIE OKCHJIbI, KHCIIOTHBIE
OKCHJIa KaJIbIUs C BOJAOK. | OKCHBI. XapaKTepU3yIOT 0011e
18. [TomyTHEHHE XUMHUYECKHE CBOICTBa
U3BECTKOBOU BOJBI coseodpasyromux OKCHJIIOB

(KUCTTOTHBIX ¥ OCHOBHBIX)
CocraBisoT YpaBHEHUS
peaKkuil C y4yacTUEM OKCHJIOB.
HabGmomatror #  OommcHIBAIOT
peaklMy C y4aCTUEM OKCUJIOB C
MOMOILIBIO €CTECTBEHHOI0
(pycckoro wiHM poJaHOro) si3bIKa
u s3pika  xumud.  [IpoBoast
OTIBITHI, MOATBEPKIAIOIINE
XMMHYECKHE CBOMCTBA OKCHIOB
c coOII0IeHUEM IpaBuI
TEXHUKH 0€30MacHOCTH

40 OcHoBaHus: OcHoBanusi, uX Kiaccupukanus, | XUMUYECKUN CocraBnsioT ypaBHEHUS
Knaccuukanus u Ha3BAaHUS U CBOMCTBA. SKCIICPUMEHT peakuuii C y4acTHUEM
CBOMCTBa BzaumopeiicTBHe ¢ KHCIOTaMH, JlabopaTopHbIe ONBITHI. ocHoBaHuii. HaOmomaror u

KHCIIOTHBIMM ~ OKCHUJaMU U 19. Peakrust OIHUCBIBAIOT  pCaKiiMhn €

COTISIMIL Pasosxenme Heutpanmmzanuu.  20. y4aCTHEM KHUCJIOT C IIOMOIIBIO
[Tonyuenue €CTECTBEHHOTO (PYCCKOTO UITH

HEPACTBOPUMBIX OCHOBAHU.
Croco0bI MoTy4YeHusI OCHOBAaHUH.

ruapokcuaa meau (I1) u

POJIHOTO) S3BIKA U SI3BIKA

€ro B3aHUMOJIEUCTBUE C

KHUCIIOTOMH. 21.
Paznoxxenne ruapokcuia
MeIu 1) npu

HarpeBaHuu.

xumun.[IpoBoast OITBITEHI,
TTOATBEPIKIAIOIIHE
XUMHUYECKHUE CBOWCTBA

OCHOBaHHi, ¢ coOIoIEHHEM
MpaBWJI TEXHUKH O€30MMaCHOCTH
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Kucaotel.
Knaccudpukanus
KHUCIIOT

Kucnotsl, ux knaccudukanus u
Ha3BaHusg. OOImue XUMUYECKHAE
CBOMCTBA KUCJIOT.

XUMHUYECKUN
SKCIIEPUMEHT

JlabopaTopHble ONBITHI.

XapakTepu3yoT o0rmue
XUMUYECKHE CBOMCTBA
KUCcI0TCOCTaBISAIOT YPaBHEHHUS

42 CBOICTBA KUCIOT BzaumoneiictBue KHCJIOT c | 22. B3aumopneincTsue | peakuuid ¢ y4acTHEM KHCIOT.
METAJUIAMH. KUCJIOT ¢ Meraiamu. 23. | HaOmromaroT ©W  ONHMCBHIBAIOT
K TPOXHUMHUYECKHI psi B3auMopeiicTBrE KUCIIOT C | peaklMU C y4aCTUEM KHUCIOT ¢
HATIpSKEHH MeTamIoB. | COLIMH MIOMOILIBIO €CTECTBEHHOI'0

. CCKOI'0 WJIM POJHOTO) SI3bIKA
B3aumopeiictBue  KHCIOT € (py pol )
u sa3plka  xumud. lIpoBogsar
OKCHJIaMU METaJlIOB.
. OTIBITHI, MOATBEPKIAOLINE
B3aumoneiicteue  KUCIOT € N
XUMUYECKHE CBOWCTBA KHUCIIOT,
OCHOBAHUSIMHU — peakius
C  coONIofeHHeM  TpaBUII
HEUTpaIH3aIuu. TEXHHUKHU 0€30MacHOCTH
B3anmoneiictBue  KHCIOT C
COJISIMH. [Tonyuenue
OECKUCIOPOIHBIX u
KHCJIOPOJICOACPKAIITIX
KHCJIOT.

43 Knaccudukanus conmeit | Conn, ux Kiaccupukanus W | XUMHYCCKUN Paznuuaror TIOHSTHUS
CBOMCTBA. B3anmopeicTerue | 3KCIIEpUMEHT «CpeIHHE CONMU», «KUCIBIE
coJielt ¢ MeTajslaMu, 0COOEHHOCTH COJINY, KOCHOBHBIE COJIN.

44 CaoiicTBa coneit dTUX peakuuid. B3ammoneiictue | JlaboparopHble onbITBI. | XapaKTepU3yIOT olmue

CoJIEH C COJISIMHU.

24. O3HakoOMJIEHHE
CKOJIJICKIIUEH COJICH.

25. BsaumopelicTBHe
cyneara meau (1) c
JKETIC30M.

26. BsamMmoneiicTBue
COJIEH C COJISIMU.

XUMUYECKUE CBOMCTBA COJIEH.
CocraBnsioT ypaBHEHUS
peakuMii C y4acTHEM COJIEH.
HabGmomatror u  ommchIBaroT
pEaKUHUH C y4acTHEM COJIEH ¢
MOMOIIbIO €CTECTBEHHOT'O
(pyccKoro MM poAHOTO) SI3bIKA
U s3plka xXuMud. [IpoBogsT
OTIBITHI, TTOATBEPIKIAIOIIIHE
XMMHYECKHUE CBOMCTBA COJIEHN C
cOOJTI0ICHHEM TIPABUII TEXHUKHU




0€30I1aCHOCTH
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I'eneTnueckas cBA3b
MEXKIYy  KJIaccaMu
HEOPraHUYECKUX
BEILIECTB

I'eneTnueckue psaabl MeTaa u
HeMmeTalia. [ eneTnueckas cBs3b
MEXIY KJIacCaMH
HEOPraHUYECKHUX BEILECTB.

JlabopaTopHble ONBITHI.
27. I'enernyeckas CBs3b
Ha IpUMEpPE COCANHEHU N
MEJIU.

XapakTepusyroT MOHSTHE
«TEHETHYCCKHH PSI».
WMimooctpupyrot
TCHETHUYECKYI0  B3aUMOCBSI3b
MEXJy BEIIECTBAMHU: IPOCTOE
BEIIECTBO —  OKCHJ —
TUIPOKCHU]T — COJIb.
3anuceIBaoT ypaBHEHUS
peakiuii, COOTBETCTBYIOIINX
MOCIIEI0BATEIHbHOCTH
(«uermoyke»)  mpeBpalicHUN
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.
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[Lp. Ne 6 «Pemienne
OKCIICPUMCHTAJIbHBIX
3a1au»

IIpakTukym

VYuyarcs oOparmaTscs c
1a00paTOPHBIM 000PYAOBAaHUEM
Y HarpeBaTelbHbIMU ITpHOOpaMu
B COOTBETCTBHH C IpPaBHIAMHU

TEeXHUKHU 0€30I1aCHOCTH,
pacno3HaBaTh HEKOTOpbIE
aHHOHBI u KaTHOHBI.
HaGmromarot CBOlCTBa

QJICKTPOJIUTOB U ITPOUCXOAANINC
C HUMHU SBJICHHA. Ha6m0z[a}0T u

OITIMCBhIBAIOT peaknuun C
yqaCTuem QJICKTPOJIUTOB C
IMIOMOIIBIO CCTCCTBCHHOI'O

(pycckoro wiu poIHOTO) SI3bIKA
U s3bIKa XUMUU. OOPMYITHPYIOT
BBIBOJIBI o pe3yabTaTam
MPOBEACHHOTO DKCIIEPUMEHTA




47 O6o06menue u CamocrosarenbHas padota | O000IIAIOT U CUCTEMATH3UPYIOT
CHCTEMaTH3AlNA CBOM 3HaHMS 110 TEME:
HAaHUH IO TEME:
3Ha O Teme «OCHOBHBIE KJIaCChI
«OcHOBHbIE KITACCHI HEOPraHUYECKUX COCAUHEHUI».
HEOPraHUYECKUX [IpuMeHsIOT Ha TpaKTUKE paHee
COCIMHECHUI» M3YYEHHBIN Marepuail, padoras
o TpymnmaMm ¢  33JaHHUSIMU
Pa3HOT0 YPOBHSI CJI0KHOCTH
48 K.p. Ne3 mo Teme: KoHntponbHas padota [IpumeHsIOT Ha TPaKTUKE paHee

«OCHOBHBIE KJIACCHI
HeOpFaHquCKI/IX
COEIUHEHUN)

U3YYEHHBII Marepuai, paboras
[0 TrIpynmaM ¢ 3aJaHusIMU
pa3HOro YpPOBHS CJOXHOCTH,
BBIIIOJIHAKOT KOHTPOJIbHYIO
pabory.

Iepuoauveckuii 3akon u [lepunoanyeckas cucreMa xumMudeckux 3j1eMeHToB J[. M. MenaeneeBa u crpoenune aroma (8 1)
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EcrecTBennsnie
ceMelicTBa
XAMHUYECKHUX
9JIEMEHTOB.

AM(pOTEpPHOCTD

EctecTBennbie ceMelicTBa
XUMHNYCCKUX DJICMCHTOB:
LIEJTOYHBIE u

IEJI0YHO3EMENTbHBIC METAILTHI,
raJIOTeHBI, WHEPTHBIE
(6bmaropoHbIe) rasbl.
AmdotepHocTs. AMbOTEpHBIS
OKCHJIBI ¥ TUIPOKCHJIBL.
KomrmuiekcHbie con.

JlabopaTopHbIe ONBITHI.
28. [Tonyuenue
amM(pOTEepHOTr0 TUIPOKCH A
U HCCIEOBAaHUE  €ro
CBOJCTB.

OOBACHSIOT MIPU3HAKH,
MTO3BOJISIFOLLINE 00BbEIUHATD
TPyl XUMUYECKUX 3JIEMEHTOB
B ECTECTBEHHBIE CEMENCTBa.

PackpeiBaror XUMHYECKUN
CMBICJT (3TUMOJIOTHIO) Ha3BaHHUM
€CTECTBEHHBIX ceMeicTB
AprymMEHTHpPYIOT

OTHOCHUTEJIbHOCTh Ha3BaHUs
«UHEPTHBIE Ta3bI»

OOBACHSIOT YTO TaKOE
«aMmdoTepHbIe  COCAMHCHHUS.
HabGmronatror 1 onuceiBaroT
peakLMil MeX1y BELECTBAMH C
MOMOIIBIO PYCCKOTO (POAHOTO)
SI3bIKA U S13bIKA XUMHH.
XapakTepus3yroT JBOMCTBEHHbIN
XapakTepe CBOWCTB
aM(pOTEepHBIX OKCUJIOB u
TUAPOKCHIOB. [IpOBOAST OMBITHI
10 MOJYYEHHUIO U
MOATBEPKICHUIO XUMHUUYECKUX
CBOMCTB aM(DOTEPHBIX OKCUJIOB

U TUJIPOKCUTIOB C COOJIOJCHUEM
MIpaBWJI TEXHUKH 0€30I1aCHOCTH.




50 Otkpsoitue . U. Ortkpeitue 1. Y. MenneneeBsiM | JleMOHCTpamum. PaznuuaroT ecrecTBeHHYI0 U
MenpeneeBbiM Ilepuoguueckoro  3akoHa W | Paznuunble (bopmbI HCKYCCTBEHHYIO
Ilepuonnueckoro cosganue uMm llepronuyeckoil | TaGuui HEPHOANIECKON KJ1acCU(UKALIUH.
3aKOHa CUCTEMBI XUMHUYECKHX | CUCTEMBI. AprymMeHTHpYyIOT OTHECEHUE

DJICMCHTOB. MoﬂeﬂnpoBaHHe HepI/IOI[I/I‘-IeCKOI‘O 3aKOHa K
IIOCTPOEHHUS €CTECTBEHHOH KJIaCCU(UKAIIHH.
IMepuonuueckoi cucremsr | MOZCIMpPYIOT XMMHWICCKHUC
JI. . Menneneesa 3aKOHOMEPHOCTH C BBIJECIICHUEM
CYUIECTBEHHBIX XapaKTEPUCTUK
00BEKTA U IPEJICTABICHUEM KX B
MPOCTPAHCTBEHHO-TpaPUUecKoi
WM 3HAKOBO-CUMBOJUYECKOMN
dhopme

o1 OcHoBHbIE cBEJIEHUS O | ATOMBI KaK dopma | JAemoncrpauuu. Monemn | OOBSCHSIOT YTO TaKoe
CTPOEHUH aTOMOB. CYILECTBOBaHUS XUMUYECKUX | AaTOMOB XUMHYECKUX | «IIPOTOHY, KHEUTPOHY,

sneMeHTOB. OCHOBHBIE CBEJICHUS | DJIEMEHTOB. (QIEKTPOH»,  «XUMUYECKHUU
0 CTPOCHUHU aTOMOB. AIIEMEHT», «MaccoBoOM
Jloka3zarenbcTBa CJI0HOCTHU 4qucs10». OnUCHIBAIOTCTPOCHKE
cTpoeHus:  aToMOB.  OnbIThI aIpa  aroMa  HCIOJb3Yd
Pesepdopna. IInmanerapHas [Tepuoanueckyro CHUCTEMY
Mozieb cTpoeHus aroma. Cocras XUMHUYECKUX 37eMeHTOB JI. 1.
aTOMHBIX  f1ep: IPOTOHBI, Meneneesa. [Tonyyarot
HEHUTPOHBI. OTtHOcuTeNnbHAS MH(OPMAMIO TI0 XUMHUU U3
aroMHas Macca. B3aumocssa3b Pa3IMIHBIX HMCTOYHHUKOB,
MIOHATHH «TIPOTOH», KHEUTPOHY, aHATIM3UPYIOT €€.
«OTHOCUTENIbHAsl aTOMHAsi Maccay.

52 Crpoenue Muxpomup. Onektponsl. | Jluckyccus OOBACHSIOT 4TO TaKoe
3JIEKTPOHHBIX Crtpoenue 3IIEKTPOHHBIX AJIEKTPOHHBIN CII01 WA
ypOBHEH ATOMOB | ypOBHEH aTOMOB XUMHYECKUX DHEPreTHYCCKUN YPOBCHB.
XUMHYECKHUX 3JIEMEHTOB CocraBisoT CXEMBI
onmemeHToB NocNel-20 | n\one 1220, Tlomsme o pacripeieieHus! SJIEKTPOHOB I10
B Tabmuue /1. 1. 3ABEPIICHHOM AIEKTPOHHBIM CII0SIM B

Menneneena.

3JIEKTPOHHOM YPOBHE.

ANEKTPOHHON 000II0UKe
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Ileproanueckuii 3aK0H
. W. MenaeneeBa u
CTPOEHHE aToMa

N3oTonbl. PU3UYECKUN CMBICH
CHMBOJINKHA [Tepuonnueckoit
CUCTEMBL. CoBpemeHnHas
dbopmyIupoBKa

[Tepuoanueckoro 3aKOHa.
N3MeHeHus CBOMCTB 3JIE€MEHTOB
B IEepHOJax U Tpymmax, Kak
byHKIUS CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB.

Huckyccus

PackpeiBatoT ¢buznueckuit
CMBICI: IOPSIKOBOIO HOMEpa
XMMHYECKOTO AIIEMEHTA,
HOMepa IepHoja M HOMEpa

TPYIMIIBL. OOBSCHSIOT
3aKOHOMEPHOCTH  HM3MEHEHUS
METAJTTNYECKUX u
HEMETAJUTMUECKUX CBOICTB

XUMHUYCECKUX DJJIEMCHTOB MW HX
COGI[I/IHCHI/Iﬁ B IIEpUuoJax H
rpynimnax
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XapakTepucruka
XHUMHYECKOT'O
3JIEMEHTA Ha
OCHOBAaHHH  €T0
MTOJIO’KEHUS B
Ilepuoanueckoit
CHCTEME

55

XapakTepucruka
XUMUYECKOTO
AJIeMEHTa Ha
OCHOBAaHUHU €ro
MOJIOXKEHUSI B
Ilepuoanueckoit
cucremMe

XapaKTepI/ICTI/IKa QJICMCHTA-

MeTajuia n JJIEMEHTAa-
HEMeTaJIJIa 110 UX IOJIOKSHHIO B
[Tepuoauueckoit CHCTEME
XHUMHYECKHX 31eMeHTOB /[I. H.

Meuneneesna.

JemoncTpauuu. Moaenu
aTOMOB 3JIEMEHTOB 1—3-
ro NepUOIOB

XapakTepu3yroT XUMHUYECKHE
9JIeMeHTHI 1—3-T0 MeproAoB 1O
UX IOJIOXKECHUIO B
[Iepnonnueckoii cucreme
XUMHUYECKUX 3jiemeHToB 1. 1.
MenpeneeBa. ApryMeHTUPYIOT
CBOMCTBA  OKCHUIOB U
THUIPOKCUIOB METAJJIOB U
HEMETAJIOB TOCPEACTBOM
YpaBHEHUH peakLun
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3HaueHue
IIepuonuueckoro
3aKOHAa 51
Ilepuoanueckoit
CHCTEMBI XUMHYECKUX
snmementoB M.  H.
Meupeneena

Coolmienust  yyammuxes 0
JKU3HU, Hay4HOU U
OOII[ECTBCHHON  JEATCIHLHOCTH
J.. Meunneneena

«IlepuonuyeckoMy 3aKOHY He
IPO3UT pa3pyllIeHHUE, a TOJBKO
pa3BHUTHE u HAJICTPOUKH
obemmarTcs

Huckyccns
[Ipe3enTauus

OnpenenstoT HMCTOYHHUKHU
XUMUYECKON uHpOpMAaIUH.
[MomyyaroT HEO0XOIUMYIO

UHPOPMALIUIO W3  Pa3IMYHBIX
UCTOYHUKOB, aHAJTM3UPYIOT €€,
0hopMIIAIOT HHPOPMAITMOHHBIH
NPOAYKT, TPE3CHTYIOT  €ro,
BEAYT HAYYHYIO JIUCKYCCHIO,
OTCTaWBAalOT  CBOKO  TOYKY
3peHHS

XumMuueckas cBA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE peakuumn (11 ‘-I)
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Nonuag xummnueckas
CBA3b

HNonnast  Xxumuyeckas  CBSI3b.
Honbl, 00pazoBaHHBIE aTOMaMu
METaJIJIOB U HeMeTaioB. Cxembl
00pa3oBaHUsi HOHHOW CBSI3M IS
OuHapHBIX coequHeHuid. oHHbIE
KPUCTAJUIMYECKUE PELIETKU U
(u3nyecKue CBOMCTBA BELLIECTB C
3TUM TUIOM pemi€Tok. [lonsTue o
(bOopMyYITBHO €ITUHUIIE BEIIECTBA.

JdemoHcTpanmu.
Buneodparmentsr u
ClIai bl «onnas
XAMHYECKas CBSI3bY.
Kommekmus BeIIecTB ¢
MOHHOM XUMHYECKOH
CBsI3b10. MoJ1e T HOHHBIX
KPUCTAJUTHYECKUX
pEUIETOK.

OOBACHAIOT YTO TaKOE€ HOHHAS
CBSI3b, HMOHBL. XapaKTEPU3YIOT
MeXaHu3M 00pa30BaHUsI HOHHOU
cBs3u.  CoOCTaBIAIOT  CXEMEI
0o0pa3oBaHUsi HMOHHOM CBSI3H.
Hcnonb3yrot 3HAKOBOE
MozenupoBanue. Onpenensror
THUII XHMHYECKOM CBSI3H IIO
dbopmyne BemectBa. [IpuBoast
NpUMEpPBl BELIECTB C HOHHOMU
CBSI3bIO. YcTaHaBIUBaKOT
NPUYMHHO-CJIEACTBEHHBIE CBSI3U
MEXAYy COCTaBOM BELIECTBA U
BUIOM  XHMMHYECKOM  CBS3HU,
MEXJy HOHHOW CBSI3bIO W
KPUCTAJUIMYECKUM  CTPOEHUEM
BCIICCTBA ,MEXITY
KPUCTAJUIMYECKUM  CTPOEHUEM
BEIIeCTBA M €ro (pu3u4ecKumMu
CBOMCTBaMH
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KoBanentHas
XUMHUYECKASA CBA3b

KoBasieHTHass XUMHU4ecKas CBS3b.
ONEKTPOHHBIE U CTPYKTYpHBIE
bopmyIbL. [Tonstue 0
BaJICHTHOCTH. KoBanentHas
HernoysipHast — cBsA3b.  CXeMmbl
00pa30BaHus KOBAJICHTHOM CBSI3U
Juis  OMHApHBIX  COEAMHEHU.
MornekynsipHple ¥ aTOMHbIE
KpUCTANINYECKUE pPEIIETKH, U
CBOMCTBA BELECTB C ITUM TUIIOM
pemETOK

JdemMoHcTpanmu.
Buneodparments u
cimanigel  «KoBasieHTHas
XHUMHYECKast CBS3bY.
Konmexnus BEIIECTB
MOJIEKYJISIPHOTO Hu
aTOMHOT'O CTPOCHHUA.
Mogaenu MOJIEKYJISIPHBIX
n aTOMHBIX
KPUCTAJUIMYECKUX
pELIETOK.

OOBSACHSIIOT YTO TaKOE
KOBaJICHTHAS CBSI3b,
BaJIEHTHOCTE. COCTaBIIAIOT
CXEMBI o0pa3oBaHUs
KOBAJICHTHOM HENOJIIPHOMI
XHUMHYECKOU CBSI3H.
Hcnone3yror  3HaKoBOe
MOJICIMPOBAHUE.
OnpenensoT TUI XUMHYECKON
CBs3U 10 (popMylie BelIecTBa.
[IpuBOAAT MpHUMEpPHI BELIECTB C
KOBaJICHTHOH CBSI3BIO.
VYcraHaBIMBalOT — IPUYUHHO-
CIIEICTBEHHBIC CBSI3U MEXIY
COCTaBOM BEILIECTBA U BHIOM
XUMHYECKOH CBSI3U, MEXKY

KOBAJICHTHOM  CBSI3bI0 W
KPUCTAJUIMYECKUM CTPOCHUEM
BEIIIECTBA, MEXKY
KPUCTAJUIMYECKUM CTPOCHUEM
BEIIECTBA U €T0 (PU3UUECKUMHU
CBOMCTBaAMU
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KoBanentHas
MOJISIPHAST XUMHUYECKast
CBSI3b

DNIEKTPOOTPULIATENLHOCT. P
AIEKTPOOTPULATEIBHOCTH.

KoBasieHTHas HoJIsIpHAas
XUMHUYECKass CBA3b. JUNoJb.
Cxemsl o0pa3oBaHus

KOBAJICHTHOM TMOJIAPHOW CBS3U
Uil OWHApHBIX  COCIWHCHUM.
MonekynspHble W aTOMHBIE
KPUCTAJUIMYECKUE PEIIETKU, |
CBOMCTBA BEIICCTB C 3TUM THIIOM
pELIETOK.

JemoncTpauuu. Monenu
MOJIEKYJISIPHBIX u
aTOMHBIX
KPUCTAJUIMYECKUX
pEemETOK

OOBSCHSIOT  YTO  TaKoe
KOBAJICHTHAs MTOJISIPHAS CBSI3b,
JIEKTPOOTPULIATEIBHOCTD,
BO3FOHKA WM CyOnMManus.
CocTraBisoT CXEMBI
o0pa3oBaHMsl  KOBAJICHTHOM
OIS PHOM XUMHYECKON
cBs3U. VCcrionb3yroT 3HaKOBOE
MO/IEJINPOBAHUE.
XapakTepusyrT

MeXaHu3M  o0pa3oBaHUs
MOJIAPHOM  KOBAJIEHTHOU
CBS3U.

OrnpeAensioT TUIT XUMHYECKOU
CBA3M M0 (opMyje BEIIeCTBa.
[IpuBOAT MpUMeEpHI BEIECTB C

KOBAJICHTHOM IIOJIIPHOM
CBSI3bIO. YcranaBinBaoT
MPUYUHHO- CIICJICTBCHHBIC
CBsI3U MEXKITY COCTaBOM

BEIIECTBA U BUJIOM XHUMHUYECKOMH
CBiA3U, MCKAY KOBaJICHTHOM
CBA3BKO U KPUCTAJUINYCCKUM
CTPOCHUECM BCHICCTBA, MCKIY
KPpUCTATUNIMYECKUM  CTPOCHUCM
BC€IICCTBA MU €TI0 (I)I/I3I/I‘IGCKI/IMI/I

CBOMCTBaMH. CocrtaBnsioT
dbopMybI OMHAPHBIX
COCTMHEHUI MO BaJICHTHOCTH U
HaxXoJsT BaJICHTHOCTH

3JIEMEHTOB 10 (opMmyIie




OMHAPHOTO COCAMHCHUS.
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MeTtannnyeckas
XUMHUYECKAS CBI3b

Merannnyeckas XUMHYECKast
CBS3b u MeTaJuInYecKas
KpUCTAIUIMYECKas pemeéTka.

CBOMCTBA BELIECTB C DTUM TUIIOM
pemi€érok. Enunas  mpupona
XUMHYECKHUX CBI3EH.

Jemoncrpauuu.Bugeodp
arMEHTBI u CJIalIbl
«MeTammmyeckas
XUMHYECKast CBSI3bY.
Komneknus «Mertanabl u
CIIABBI».

JlabopaTopHbie ONBITHI.

29. WsroroBnenue
MOJICIIH,
WJUTIOCTPUPYIOLLIECH

CBOMCTBA METAJLUINYECKOU
CBSI3U

OOBICHSIOT qTo TakKoe€

MeTaJInYecKast CBSI3b.
CocraBisoT CXEMBI
o0OpazoBaHHs

METAJUINYECKON XUMUYECKOMN
CBS3U. Hcnons3oBate
3HAKOBOE MOJIEJIMPOBAHUE.
XapakTepus3yroT MeEXaHU3M
o0paszoBaHHs

METAJUINYECKOMN CBSI3H.
OrnpeaensroT TUIT XUMUYECKON
CBs3M 10 (hopmyIie BeuliecTsa.
[IpuBOAT IpUMEPHI BELIECTB €
METaJUIMYECKOU CBSI3BIO.
VYcraHaBIMBaKlOT — NPUYUHHO-
CJICICTBEHHBIC CBSI3U MEXKIY
COCTaBOM BEIIIECTBAa U BHJIOM
XUMUYECKOM CBSI3H, MEXIY
METaJUIMYECKOW  CBA3BI0 U
KPUCTAJUIMYECKUM CTPOEHUEM
BEIECTBA, MEXIY
KPUCTAJUIMYECKUM CTPOEHUEM
BEIIeCTBa U ero (PU3NYECKUMHU
CBOWCTBaMH.
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CrerneHp OKHUCICHUSI

Crerneusn OKHUCJIEHHUS.

CpaBHEHHE CTENEHU OKHUCIICHUS

Pemenue 3amau

OOBIACHAIOT YTO TAKOE «CTEIEHb
OKHUCJIEHHUA», «BAJIEHTHOCTDY.

u BAJICHTHOCTH. [IpaBuna COCTaBJISIOT dopMyIBI
pacuéra cTerneHel OKUCICHHUS 110 OWMHAPHBIX  COCNMHEHUH  Ha
bopmynam XUMHYCCKHUX OCHOBe o00mero crocoba ux
COCTUHCHMH. Ha3BaHHUH.
CpaBHHMBAIOT  BaJIEHTHOCTh U
CTEIICHb OKHCJICHHS.
PaccuntreiBaioT CTEIICHU
OKHCJIEHUs TI0 (dopmyam
XUMHYECKHX COEAUHEHUN
62 OKHCIUTEIBLHO- OKHCIUTEIBHO- JleMOHCTpAIUH. OOBIACHIIOT 4YTO TaKoe
BOCCTAHOBUTECJILHBIC BOCCTAHOBUTEJIbHBIC PEaKIIUU. BzaumMopeiicTBie IIMHKA C | OKUCIUTEIBHO-
peakunmn Omnpenenenne CTEINEHEH CepOH, COJAHOM KUCIIOTOM, | BOCCTAHOBUTEIIBHBIE  PEaKIInH,
&3 OKHCJICHUA UL 3JICMCHTOB, xiopugom  Meau  (II). | okucinurens, BOCCTAaHOBUTEID,
OKHUCIUTETBHO- 00pa3yIoNIMX BEIIECTBA Pa3HbBIX TOpeHre Marus. OKHCJIEHHE, BOCCTAHOBJICHHE.
BOCCTAHOBUTEJLHBIE KJIaccoB. Peakmuy HMOHHOTO BsanmosieiicTBe XJIOPHOi| KiacCH(HIMPYIOT XHMIUCCKHE
peakunun oOMeHa U OKHCIHUTEILHO-

BOCCTAaHOBUTENIbHBIE PEAKIIUU.
OKHCIUTEIh U BOCCTAHOBUTEIIb,
OKHCJICHUE W BOCCTAaHOBJICHHE.
CocraBneHue ypaBHEHUH
OKHCITUTEIh
HO-BOCCTAaHOBHUTEIIBHBIX  PEAKITHHA
METOJ/IOM 3JIEKTPOHHOTO OajaHca.

Y CEpOBOJOPOTHON BOJIBI.

peakuuin o NpPU3HAKY

«U3MEHEHHE CTeIeHeln
OKHCJIEHHS DJIEMEHTOBY.

OnpenensioT  OKUCTUTENh U
BOCCTaHOBUTEIb, TIPOIIECCHI

OKHCJICHHSA U BOCCTAaHOBJICHHA.




64 O0006111EHIE Hu CamocrositenbHas pabora | O6o6maroT u
CUCTEMAaTU3ALHS CUCTEMATHU3UPYIOT CBOU 3HAHHUSA
SHAHMH o TemaM: «I[13 mo teme: «II3 u TICXD» m
u TICXD» u «Crpoenne BemectBa. OBPy.
«CTpOeHHUE BElECTBA. [TpuMeHAIOT Ha IpaKTUKE PaHee
OBP» U3y4eHHbII MaTepuail, paboTas
0 rIpynmam ¢ 3aJaHusMHU
Pa3HOTO YPOBHs CI0KHOCTH
65 KonrponsHas pabora KonrponsHas padora [IpuMeHsIOT Ha TpaKTUKE paHee
nmo Ttemam: «lI3 wu W3YYCHHBIN Marepual, padoras
[ICX9» u «Ctpoenue [0 TIpynmaM C 3aJaHusIMU
BeuiecrBa. OBP» pa3HOIrO YpOBHS CIIOXKHOCTH,
BBITOJIHSIOT KOHTPOJIbHYIO
pabory.
66 Pemenne pacueTHbix Pemenne pacueTHbIx Pemarot pacueTHble 3a1a4H.
3az1a4 3aj1a4
67 IIpomexyTouHas I'pynnosas pabota| [IpuMeHsIOT Ha IpaKTUKE paHee
aTTecranus Konrpomnsnas pabora U3y4eHHbII Marepuan, padoras
110 IPyNIaM € 3aJaHUsAMU
pa3HOTO YPOBHS  CIIOXHOCTH,
BBITOJIHSIOT KOHTPOJIbHYIO
pabory
Pe3epe — 2 uaca - «Peuwienue pacuemuuix 3a0au)
TemaTu4eckoe NIaHNPOBaHHUE € Y4eTOM NPOrpaMMbl BOCIIUTAHUS
9 kaace
Ne Hdara Tema ypoxka Yder nporpaMmMbl BOCIIMTAHUS Buabl yueOHoi
n/n AeATeIbHOCTH
Inan daxT OcHoBHOE coaep;kaHHe YPOKaA ®opma,
peanuszanus

NPaKTHYECKON YacTH




IToBTOpeHue u 0000meHNe cBeleHUI M0 Kypcey 8 kiacca. Xumuuyeckue peakuu (5 4)

Knaccudpukanus
HEOpPraHuYeCKux

BCIIECTB U UX

HOMEHKJIAaTypa

bunapusie coenunenusi. OKCUIbI

coyieo0paszyromme u
HecoJIeo0pa3yromue.
["MapOKCHIBL: OCHOBAHUS,

amdoTtepHsbie, KuciaoTel. CpeaHue,

KHCJIBIC, OCHOBHBIC COJIH.

JdemoHcTpanmu.
O3HaKOMIJIEHHE C

KOJIJIEKIIMSMH METAJIJIOB U
HEMETAJIOB.
O3HaKoOMIJIEHHE C
KOJIJIEKI[USIMH OKCH/JIOB,

KHMCJIOT U CoJiei

XapakTepus3yroT OKCUABL,
TUAPOKCHIBI (OCHOBAHMS,

am(poTepHbIC THAPOKCHIBI,
KHCJIOPOJICOACPIKAIITIE
KHMCJIOTBI) U COJIU IO IUIaHY:
COCTaB, CIIOCOOBI 00pa3oBaHUs

Ha3BaHUMU, XapakTepHbIE
CBOMCTBA M  IIOJy4YCHHE.
Knaccupumupyror OKcuipl,
TUIPOKCUBI  (OCHOBaHUS,
aMm(pOTepHBIC THIAPOKCHUJIBI,
KHUCIJIOPOJICOAEpIKALIUE
KHCJIOTBI) M COJIM  TIO
pa3IMYHbIM IIPU3HAKAM.
VYyarca IIOATBEPKIATh
XapaKTePUCTUKY OT/EIbHBIX
IIPEJCTAaBUTENIEH  KJIACCOB
HEOPraHWYECKUX  BEILECTB
YPaBHEHUSIMU
COOTBETCTBYIOILIUX
peakuui. PackpsiBaroT
B3alMOCBS3b

MEXy KJ1accamu
HEOPraHWYECKUX COEIMHEHU,
KaK F'€HETUYECKYIO




Knaccudukanus O06006111EH1E CBEICHUN o | JlabopaTopHbIe ONBITHI. OOBICHAIOT IMOHITHSA
XUMHUYECKHX XAMHYECKUX peakumsx. | 1. BzaumoneiicTBue | «XuMHUYeCKas peakiusy,
peakuuii 1o Knaccudpukanus XUMHYECKHUX | aMMHUaKa u «PEAKLIMU COETUHEHUSI,
pa3IMYHBIM peakuui o PasMYHBIM | XJJ0POBOIOPO/A. 2. | «peakuun Pa3IOKEHUs,
OCHOBAHMSIM OCHOBaHHUSM: COCTaBy M YMCIY | Peakius «peaKLii 0OMEeHay, «PEaKIUH
pearupyromux 1 o0pasyromuxcs HEHTpaIn3aIum. 3. 3aMEIIECHH», «peakIuu
BCILIECTB, TEMIOBOMY d(Q(EKTY, | Hagmonenne Temmosoro HENTpaNIu3aun»,
HAlpaBJICHHIO, MSMCHCHHIO | 5 pexTa peakium | «3K30TEPMUUYECKHE PEaKIIHI»,
CTCIICHCH OKHMCICHHA SIIEMCHTOB, HEUTpaIu3alu. «OHJIOTEPMHYECKHUE PEAKITUN,
00pasyiomux PCATHPYIONHC |y B3aumopeiicteue «OOpaTUMBIC PEAKIIUNY,
BelecTBa, (aze, MCIOIb30BAaHUIO N
KaTANH3aTOPA. CEpHOMN KUCIIOTHI C «HEeoOpaTUMbIE PEAKIII,
okcunom menu(Il). «OKHCJIUTEIBLHO-
5.  Paznoxenue BOCCTaHOBUTEJIbHbBIE
epokcuia Bogopoaa ¢ peaKkumny, «TOMOT'€HHBIE
ITOMOIIBIO KaTajla3el peakuumn», «reTepOreHHbIE
xaprodens peaKumny», «KaTaJTuTUYECKNE
peaKIum,
«HEKATATTUTHYCCKHUE PCAKITUNY,
«TerIoBoi 3P Pext
XUMHYECKOH
peakun». Knaccupunupyror
XUMHYECKHE PEAKIMH  I10
pPa3IMYHBIM  OCHOBAHHSIM.
OnpenenstoT OKUCTUTENb U
BOCCTAHOBUTENb, TPOIECCHI
OKHCIICHUS H
BOCCTaHOBJICHHS.
HaOmromaror ¥ OIMCHIBAIOT
PEaKIuu MKy BEECTBAMHU
Bxonanas KonTponbHas pabota
JIMarHOCTHYECKAas

pabora




4 ‘ ITonsarue o ckopoctu | I[loHATHE O CKOPOCTU XUMHUYECKOMN ‘ JleMoHCcTpAanUK. ‘OGBHCHHIOT YTO TaKOE
XUMHUYECKON peakuuu. GakTopsl, BAUAIOIINE HA | 3aBUCUMOCTh  CKOPOCTU  |«CKOPOCTh XUMHUYECKOH
PEaKIMH. CKOPOCTh XMMHYECKUX PEAKLMH: | XUMHUYECKONH pPEeaKkIUH OT [pEaKkUuu». ApryMEHTHPYIOT

5 Karanu3 IPHPOJA PEATUPYIOMIMX BEWIECTB, | IPUPOABI  PEArHPYIOIMX [BHIOOD €IMHHMII HM3MEPEHHS.

UX KOHIIGHTpalus, TemIeparypa,
IUI0IIA/b CONPUKOCHOBEHUS,
Hanuuue Katanuszaropa. Karanms.

BEILIECTB.  3aBUCUMOCTH
CKOpPOCTH  XMUMHUYECKOM
peakuuu oT KOH-
LEHTpALUU Pearupyronmx
BEILIECTB.  3aBUCUMOCTH
CKOpPOCTH XMMHUYECKOM pe-
akuMM  OT  IUIOIIAJU

COIIPUKOCHOBEHHUS
pearupyoomux  BelIeCTB
(«xunamun CIIOI).

3aBUCHUMOCTh  CKOpPOCTHU
XUMHUYECKON PEAKUHUH OT
TEeMIIepaTypbl pearu-
PYIOIUX BEIECTB.

JlabopaTopHbie ONBITHI.
6. 3aBUCHUMOCTh
CKOPOCTH  XMUMHYECKOU
peakuuu OT  NPUPOIBI
pearupyomux BEIIECTB
Ha npuMepe
B3aNMOJICHCTBHSA

pacTBOpoB THOCYJb(]aTa
HaTpuUs U XJopuaa dapus,
THOCyNb(aTa HATpUS W
COJISTHOU KUCJIOTHI.

7. 3aBUCUMMOCTb CKOPOCTU
XMMUYECKOW  peakumn oT

npupoabl MeTannos nNpu ux

YcTaHaBNIMBAaIOT —MPUYUHHO-
CJIEICTBEHHBIE CBSI3U BIUSHUS
pa3IUYHBIX  (aKTOpOB  Ha
CKOPOCTh XUMHUYECKHUX
peakmuii. HaOmomaror wu
ONMCHIBAIOT PEAKIUU MEXKIY
BEIIECTBAMH C  [TOMOLUIBIO
PYCCKOTO (POJHOTO0) sI3bIKA U
si3pika  Xxumuu.  [IpoBogst
ONbITHl,  MOATBEPKAAIOIINE
3aBUCHUMOCTb CKOpPOCTH
XUMUYECKOM  peakluu  OT
pa3IM4YHbBIX (HaKTOPOB




B3aMMO/JENCTBMUN C CONSAHOM
Kucnoton. 8. 3aBMCMMOCTb
CKOpOCTH XUMUYECKOM
peakumn oT NpMpoabl KUCNOT

Xumuyeckue peakuuu B pactsopax (10 4)

Onektponutuuecka | [lonstue o0 saexTponuTHyeckoi| JeMoOHCTpaluu. XapakTepus3yrT MOHATHS
! JUCCOLUALUU. DIEKTPOIIUTEI U HcnbiTanue BEIECTB U UX | «QJIEKTPOJIUTHYCCKAs




JUCCoLaIus HE3JIEKTPOJIUTHI. MexaHusMm | pacTBOpOB Ha | JUCCOLUAIUY,
JMCCOLMALUA  DIIEKTPOJIMTOB  C 3JIEKTPONPOBOJHOCTH «QICKTPOJIUTHIY,
PasIMYHBIM  XapakTepoM CBA3M. | JlaGopaTopHbIe ONBITHI. | «HEIIEKTPOIUTH.
Crenenn BIICKTPOIUTHYCCKON | |3 Jluccoumauus cnaOpix | ¥YCTAHABIMBAIO IPHYMHHO-
puccounanyy. CHIbHBIC U CIA0BIC | 51ekTpoInUTOB Ha | CJIECTBEHHBIC CBS3H MEKIY
3JEKTPOJIUTHI. npuMepe YKCYCHOM | IPHPOJIOH 3JIEKTPOJIUTA U
KHUCJIOTHI. CTCIICHBIO €I'0 AUCCOIUAaIIuN.
VYcraHaBiIuBarOT IPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKIY
TUIIOM XMMHUYECKOU CBSI3U B
3JIEKTPOJIUTE U MEXAaHU3MOM
€ro JUCCOLMAIUH.
OcHoBHBIE OcHoBHblE TMOJOXEHUS Teopuu | JleMoHCTpanuu. XapakTepusyrT MOHITHS
TIOJIOKCHUSL TEOPHE | 3JIeKTPOTUTHIECKON 3aBUCUMOCTh «CTEMEHb AUCCOLUALINI,
SICKTPOIUTHYICCKO | muccoumanmu. Kiaccudukamus | dJIEKTPOIPOBOIHOCTH «CHITBHBIE AIIEKTPOJIUTHD,
H mucconuanuu MOHOB M UX CBoicTBa. KUCIOTHI, YKCYCHOH  KHCIIOTBI ~ OT | «cjjaGble 2JIEKTPOIHTHD,
(T3M) OCHOBaHMA W comd  Kak | KOHHCHTPAIWH. «KATHOHBI», «AaHUOHBI,
SJICKTPOJIMTEL Vx | /IBmkenne  OKpAIICHHEIX «KUCJIOTBI», «KOCHOBaHUS»,

KJIaCCI/I(bI/IKaHI/ISI n ayucconuanms.

HOHOB B OJICKTPHYCCKOM
IIOJIC.

«coam».CoCTaBISIIOTYpaBHEHU
A AJIEKTPOJINTUYECKON
JUCCOLMAINN KHUCIIOT,
OCHOBAaHHUH U COJIEH.
Nnmoctpupyor mnpumepamu
OCHOBHBIE MOJIOKEHUS
TEOPUH  IJIEKTPOJIUTUYECKON
JUCCOLMALINN.

Paznnuaror

KOMITOHEHTBI

JI0Ka3aTeIbCTB (TE3UCOB,
apryMEeHTOB U (HOPMBI
J0Ka3aTeNbCTBA)




XUMHUYECKHE OO0mue XUMUYECKHE CBOHCTBA | XHUMHUYECKUI XapakTepuszyloT —oomue
CBOICTBA KHCJIOT:  W3MEHEHHME  OKPACKU | SKCICPUMEHT XAMHYECKHE  CBOMCTBA
B . o
KHCIIOT CBETE | MHAMKATOPOB, B3aMMOJCUCTBHE C | JlabopaTOpHbIE ONBITHI, | KHCIOT C IO3UIHUIA TEOPUH
TO/ METaJIJIaMH, OKCUAAMU U 14.MI3MeHeHre  OKpacky | JICKTPOIHTHYCCKOM
XuMHUYECKHE
CBOICTBA B | TUAPOKCUJIAMH  METAJUIOB W | HHAUKATOPOB B nuccormanuu. CocTaBisioT
KHCJIOT CBECTC COJIsIMU. MoneKmepHHe u KHUCJIIOTHOU cpene. 15. MOJICKYJIAPHBIC, IIOJIHBIC H
TOJ1 HOHHBIE (monHbIC U | Peaknus COKpAILIEHHbIE HOHHBIC
COKpaniEHHBIC) YPAaBHCHUS | yeiirpanusanuu pacteopa | YPABHEHHS — peakimi ¢
eakimii. XUMHYSCKHH CMBICT .. .
peakit . . | wménoun  pas3nMYHBIMU ydactiem KHCTI0T
COKPAILIEHHBIX YpaBHECHUH. ApPryMEeHTUPYIOT
. | KHUCIOTaMHu.
YcnoBusi TOPOTEKaHUS peakLUi BO3MOXHOCTb IIPOTEKaHUS
16. [Tonyuenue

MCKAY SJICKTPOJIUTAMU OO KOHIIA.
Psg akTHUBHOCTH METaJJIOB.

ruapokcuaa meau(ll) u
ero
Pa3IMYHBIMH  KHCIIOTAMHU.

B3aUMOJIENCTBUE C

17. BzaumopeiictBue
CHIIBHBIX
okcuaoM menu(Il). 18-20.
BzanmopeiicTBre KHCIIOT

KHCIIOT C

C METaJJIaMH.

21. KauecTBeHHas
peakuus Ha KapOoHaT-
WOH.

22. Tlonyuenue cTyaHs
KPEMHHUEBOU KUCIIOTHI. 23.
KauecTBeHHas peakius Ha
XJIOpU/I- U CyNb(aT-
HOHBI

pEaKLHUii C y4aCTUEM KUCIIOT

Ha OCHOBE npaBuia
bepromie " psana
AKTHBHOCTH METaJlIOB.
[IpoBoasT OIIBITHI,
TIOJITBEPKIAIOIIIHE

XUMHUYECKHE CBOICTBa
KHCJIOT, C COOJIIOACHUEM
IpaBUII TEXHUKH

6e3omacHocty. Habmromarot
U ONKCHIBAIOT PEAKIMU C
y4acTHEeM KHCJIOT c
MTOMOIIBIO PYCCKOTO
(pomHOTO) sI3bIKA M SI3bIKA
XUMHUN
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XUMHUECKHE
CBOICTBAa OCHOBaHHI
B CBETE  TEOPHUH
PJIEKTPOJIUTUYECKON
mEcconanun

OOmue XUMHYECKHE  CBOMCTBa
[miejaoueil:  B3aHMOJICHCTBHE  C
KHCJIOTaMHU, OKCHIAMHU
HeMeTaliIoB, coysiMu.  OOmiue
XHUMUYECKHE CBOMCTBa
HEPaCTBOPUMBIX OCHOBAHMIA:
B3aMMOJIECTBUE C KHUCJIOTaMH,
pasiioKeHHUE TIPU HarpeBaHUU.

JlabopaTopHble ONBITHI.
24. H3MmeHeHHE OKpacKu
WHJIUKATOPOB B IIEIOYHOM
cpene.

25. BsaumogelicTBuE
miejIouei C
YTJIEKHUCIIBIM Ta30M.

26. KaugecTBeHnnas
peakmus Ha KaTHOH
aMMOHHSL.

27.  Ilonyuenue
ruapokcuna meau(ll) u
€ro pa3JioKeHUE

CoCTaBIsAIOT MOJIEKYJISIPHBIE,
IIOJIHBIE W COKpAIlCHHbIE
VMOHHBIEC YPABHEHHUSI PEAKLIUH C
y4aCTUEM OCHOBAHMH.
ApryMEHTHPYIOT

BO3MOYKHOCTb  INPOTEKaHUS
peakuuii c y4acTUEM
OCHOBaHUI Ha OCHOBE
npaswia beprosne. [IpoBoast
ONBITHI,  IOATBEPKIAIOIINE
XUMUYECKHE CBOMCTBa
OCHOBaHU#, ¢ COOIIOJIEHUEM
MpaBUJI TEXHUKHU

6e3onacHoctu. Habmogaror u
ONHCHIBAIOT  pEakIuu ¢
y4acTUeM KHCJIOT c
ITOMOII[BIO PYyCCKOTO
(pomHOTO) s3BIKA W S3BIKA
XUMHH
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XUMHUuecKre
CBOIMCTBA COJICH B
CBETC TEOPUH
PIEKTPOJIUTHUUECKON
McCcoauf

OOmue XUMHYECKHE CBOMCTBA
CPEAHUX COJICH: B3aMMOJCHCTBHE
C KHCIIOTaMH, IICI09aMHU, COJIIMH
u MeTautaMH. BzammopeiicTBre
KHCJIBIX COJIEH CO IEJIOYaMHU.

JlaGopaTopHble ONBITHI.
28. B3aumopeiicTBue
KapOOHATOB C KUCIIOTAMHU.
29. [Tonyuenue
THIIPOKCHU/IA

xeneza(1ll). 30.
BsaumoneiictBue

kKelesa C  pacTBOPOM
cyneara meau(1l)

XapakTepu3yoT oOrue
XMMHYECKHE CBOMCTBa COJIEH
c ITO3ULIUI TEOpUHU
ANEKTPOIUTUYECKON
nuccormanuu.  CocTaBisioT
MOJIEKYJIIpHBIE, TIOJHBIE U
COKpAILIEHHbIE HOHHBIE
ypaBHEHUS peakuuit c
y4acTHEM COJIEH.
AprymMEHTHpPYIOT
BO3MOXKHOCTh  IPOTEKaHUSs
pEaKLHUii ¢ yHaCTHEM COJIEH Ha
OCHOBe IIpaBuia beprosre.
IIpoBomsar OIBITHI,
MOJITBEP K IAIOLIUE
XHMMHYCCKHE CBOIICTBA COJICH,
¢ coOmofeHueM  IpaBuil
TEXHUKH 0€30MaCHOCTH.
HaGmronaror u omuchiBarOT
PEAKIHH C YHACTHEM COJIEN C
MOMOIIbIO pyccKoro
(pomHOTO) sA3BIKA M S3BIKA
XUMUH

12

ITonsaTne
TUAPOIU3E COJIEU

l'unponus, KaK oOMeHHoe
B3aMMOJEHCTBUE COJIeH C BOJIOM.
I'maponus conu CHIIBHOTO
OCHOBAHHS U CJIa0OM KHCIIOTHL.
I'unponus COJIH ciaboro
OCHOBAHMS U CUIIBHOM KUCJIOTBI.

[IIxana pH.

JdeMoHcTpanum.
Omnpenenenne xapaxkrepa
Cpebl B paCTBOPax COJICH.

YcranaBinuBarT
3aBUCUMOCTh MEXIY
COCTABOM COJIM U XapaKTepoOM
TUAPONN3a.  AHaJIU3UPYIOT
cpeay pacTtBopa COJIM  C
MMOMOIIBIO WHJIUKaTOPOB.
[Iporuno3upyrot THII
TUJPOJIN3a COJIM Ha OCHOBE
aHaym3a ero popmybl
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[Lp. No 1. Pemienue
OKCIICPUMCHTAJIbHBIX
3aja4 1o TeMe
«DNEKTPOIUTHYECKA
ST TACCOIIHAITUS

[IpakTukym
WuauBuayansHas  pabota
napHasi pabora

VYyarcs oOpamaTrbcsi €
1a60paTOPHBIM

o0opyoBaHueM u
HarpeBaTeIbHBIMU MPUOOPaAMH
B COOTBCTCTBHUH C IIpaBUIaMHU

TEXHUKA 0€30I1aCHOCTH.
HaoOmromaror CBOMCTBA
DJIEKTPOJIUTOB u

IMPOUCXOAAIINX C HUMHAU
sieHuid.  HaOmomatror u
OIIKUCBIBAIOT pakuuu C
y4acCTHEM  DIIEKTPOJIIUTOB €
TIOMOIIIBIO €CTECTBEHHOTO
(pycckoro wiy poJiHOTO) sI3bIKa
n A3bIKa XHUMHHU.
@opMynHpYIOT BBIBOABI IO
pe3yibTataM  IPOBEICHHOTO
9KCIIEPUMEHTA

14

O600mmenue u
cHCTEeMaTH3aIHs
3HAHUH 110 TEME
«XUMHAYECKHe
peakuuu B
pacTtBopax
3JIEKTPOJUTOB)

CamocrosrenbHas padoTta

O060061marT u
CHCTEMATH3UPYIOT CBOH
3HAHUSA 110 TEME:

«XUMHUYECKHUE pEaKklUUu B
pacTBOpax 3JIEKTPOJIUTOB.
[IpuMeHsIOT Ha MpakKTHKe
paHee U3y4eHHBII MaTepHall,
pabotas mo rpymnmam ¢
3alaHUsIMU Pa3HOr0 ypOBHS
CII0KHOCTH
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K.p.Ne 1 o reme

Konrponsnas padora

[IpuMeHAIOT Ha IpaKTUKE

«XUMHYECKHE paHee U3y4eHHbI MaTepuall,
peakuuu B paboras 1o rpymmaMm C
pacTBopax 3aJJaHUSIMA Pa3HOTO YPOBHSI
AJIEKTPOIUTOBY CJIO’KHOCTH, BBITTOJTHSIOT
KOHTPOJIbHYIO padoTy.
HemeTtanabl 1 ux coequHeHus (25 4)

16 Oo6mmas Crpoenue aToMOB HEMETAUIOB U | leMOHCTpaIUK. OOBACHAIOT 4TO TaKoe
XapaKTepUCTHKA ux nojoxenue B [lepuoanueckonn | KomneKkus HEMETAILIOB. HEMETaJLIbL. CpaBHUBAIOT
HEMETAIITIOB CHUCTEMC. Psin Mopenu aJUTOTPOITHBIE BUAON3MEHEHUS

SJIEKTPOOTPULIATEILHOCTH. KPUCTATUICCKIX KHCIIOPO/Ia. PackpeiBath
Kpucrainieckue PCHMICTRA | hergTok  HEMETA/IOB: | IIPUYUHBI ATIOTPOITHH.
HEMCTAILIOB o IPOCTBIX | aromHbIe U XapaxkTepus3yloT XUMHUYECKHE
BEIIECTB. AJjuioTporuss U €€
. MoJteKyIsspHbIe. O30HaTOp | SJEMEHTBI-HEMETAILIBI u
npuyrHbl. OU3HYECKUE CBOWCTBA
Y TIPUHIIMITBI €0 PadOoThI. | IPOCTHIE BEIICCTBA-
HemeTauioB. O0IIMe XMMUYECKHE
. ['opeHre HEMETAUIOB — | HEMETaJUIbI: CTpOCHHE,
CBOICTBA HEMETAJLIOB:
MPOCTBIX BEIIECTB: CEPHI
OKHCIUTEILHEIC 1 p 111 pbl, | GU3MYECKHE M XUMHUYECKUE
octhopa €BECHOTO i
BOCCTAHOBUTEILHEIE. docdopa, ap CBOMCTBA HEeMEeTaJlJIOB.
YTIIA. OOBsCHSIOT 3aBUCUMOCTh
OKHUCJIUTEITHHO-

BOCCTAHOBUTEIILHBLIX CBOMCTB
3JIEMEHTOB-HEMETAIJIOB OT UX
nonoxxeHus B [leproanueckoit
CHCTEME XUMHUYECKHX
3JIEMEHTOB




17 Oomas ["anorensl, crpoeHue ux aToMoB U | JlemoncTpamuu. O6pasipl | XapakTepu3yloT — CTPOSHHE,
XapaKTepUCTHKA MOJIEKYII. duznyeckue U | TAJIOTEHOB — TMPOCTHIX | (pU3HUeCKHe M XHUMHUYECKUE
anemeHToB VIIA XUMHUYECKHE CBOMCTBA T'aJIOTE€HOB. | BEILECTB. CBOMCTBA,  IIOJy4YE€HHE U
IpyIIIbI — 3aKOHOMEPHOCTH u3MeHeHus | Bzaumonelictue IPUMEHEHNUE TaJOr€HOB B
raJIoOreHOB CBOMWCTB I'aJIOT€HOB B 3aBUCHUMOCTH | TaJIOTEHOB € MeETaJllIaMM. | IJIaHe o0I1ero, 0coOeHHOro u
oT 170.¢ IIOJIO’KEHUS B | BeiTecHenue XJIOpa | €AMHUYHOTO. Y CTAHABIUBAIOT
ITepuognueckon cucreMme. | OpoMOM WIM HMOAA U3 | IPUYUHHO-CIIEICTBEHHBIE
Haxoxnenne raJIoreHOB B | paCTBOPOB HX COJIEH CBA3M MEXKIY CTPOCHUEM
IpUpOAE M  HUX  IIOJyYEHHE. aTOMa, XMMHYECKOM CBS3BIO,
3HaueHue U IIPUMEHEHHUE TUIIOM KPUCTAJTINYECKON
raJIOr€HOB. pPEIIETKM  TaJOT€HOB,  HX
bu3IeCKUMU u
XUMHYECKHMH CBOMCTBAMU
18 Coenunenus ["anoreHoBo10pOIbI u JdemoncTpaums. XapakTepus3yroT COCTaB,
rajloreHoB COOTBETCTBYIOIINE UM KUCIIOTBI: Komnekuuss npupomdbix | pU3MYECKHE U XMMHUYECKHUE
IJIaBUKOBas, COJIsiHas, COeJIMHEHHIT XJI0pa. CBOMCTBa, MOJY4YEHHE U
OpOMOBOJIOPOIHAS, JlaGopaTopHble onbIThL | PHMEHEHHE COECIUHEHU

HMOJ0BOJIOpOHAs. " ajmoreHuIbI.

31.Pacio3uaBanue

T'aJIOI'CHOB C MCITIOJIb30BAHUECM




KauecTBeHHBIE peaknuM Ha raJIOr€HU-HOHOB pycckoro (poaHOro) ssblka U

TaJIOTCHUA-UOHBI. HpI/IMCHeHI/Ie A3bIKA XUMHUHU.
COCIUHEHUN TaJIOTEHOB M HX HasbeiBaror COCIMHCHUS
Ouosiornyeckas pob. rajJjoreHoB 1o ¢opmyne u

COCTaBJISIIOT (POPMYJIBI 110 UX
Ha3BaHUIO. Y CTAHABIMBAIOT
IPUUMHHO-CJIEICTBEHHBIE
CBA3U MEXIY XHMHUYECKOU
CBA3BIO, TUIIOM
KPUCTAJUIMYECKOW PEIETKH
COEIMHEHUI TraJOreHOB, UX
du3naecKkuMu u
XUMHUYECKMMH CBOMCTBAMH.
[IpoBoasT, HabmomawT U
ONMCHIBAIOT  XUMUYECKUI
9KCIIEPUMEHT 1o
pacno3HaBaHUIO TajlOreHU/I-
MOHOB C  COOJIIOJIEHUEM
paBuI TEXHUKU
0€30MacCHOCTH.
BeimonHsA0T pacuersl 1o
XUMHUYECKUM (popmyram U
YPaBHECHUSAM peaKuuid,
IIPOTEKAIOIINX c
Y4aCTHEM COEMHEHMI
raJOreHoB
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IL.p.Ne 2.« 3yuenue
CBOMCTB COJISTHOU
KHCIIOTBD)

COHHH&H KHUCJIoTa — CI/IHLHBII‘&
ANEKTPOJIUT. TUIINYHBIE peaKUU
KHCJIOT:  B3aMMOJICHCTBHE C
MeTajadaM{, OCHOBHBIMM U

aM(bOTEepHBIMH OKCHUJIaMU,
OCHOBaHUSIMU U amM(pOTEPHBIMU
THJIPOKCUIAMU, COJISIMU.

KaugecTBennas peaKnus Ha
XJIOPpUI-UOH.

[IpakTukym

VYyarcs oOpamaTrbcsi €
71a60paTOPHBIM

o0opyoBaHueM u

HarpeBaTeJIbHBIMU MTpHUOOpaMu
B COOTBETCTBUH C IpaBUIaMU

TEXHUKHU 0€e30I1aCHOCTH.
Hao0mromaror CBOMCTBA
3JICKTPOJIUTOB u

MIPOUCXOJISIIIIHNX c HUMH
SIBJICHUH. HaOmromaror u
OTHUCBHIBAIOT PEAKIIUUA C

y4acTHEM  3JIEKTPOJIUTOB  C
TIOMOIIIBIO €CTECTBCHHOTO
(pycckoro WM POJHOTO)
S3pIKa M S3bIKA  XUMHH.
DOopMyIUPYIOT BBIBOJIBI 10
pe3yjibTataM  IPOBEICHHOTO
IKCIEPUMEHTA
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OOmas
XapaKTEePUCTHKA
ajieMeHToB VI A -
XaJIbKOI'CHOB.
Cepa

Obmas  xapakrepuctu  Cepa
anemeHToB VI A — rpynn

B IIPUPOJIEH €€ MOITY4YEHY
AunnoTponHbie

Momu(UKaKE cepbl  KPBI U €€
CBONCTBA. Xumuue
CBOMCTBA IPUMEHEHHE.

Pemenue 3a7a4
JleMoHCcTpAaLUK.
B3aumozeicTeue cepsl
¢ Merautamu. ['opeHue
CEpBI B KUCIIOPOE

Jatot 001yro
XapaKTePUCTHKY aToMam,

IIPOCTBIM BELIECTBAM u
COCIUHEHUSAM XaJIbKOTE€HOB B
3aBUCUMOCTH oT ux
nosioxenus B llepuonuueckon
cucrTeMme. XapakTepusyrT
CTPOCHHE, aJUIOTPOINS,
du3nueckue M XUMHUYECKHUE
CBOMCTBAa,  IIOJIy4YCHHE U
IIPUMEHEHUE CEpBI.
VYcraHaBIMBalOT — MPUYUMHHO-
CIIEICTBEHHBIE CBSI3U MEXIY
CTPOCHHEM aTroma,
XUMHYECKON CBS3bIO, THUIIOM
KPUCTAJUIMYECKOW  PEIIETKU
ceppl, €€ (UBNYECKUMU U
XUMHYECKUMHU  CBOMCTBaMH.
Beimmonustor  pacu€rel 1O
XUMHUYECKHM  (opMyaamM H
YPaBHEHHUSAM peakuui,
IPOTEKAIUX C y4acTHEM
CepBL.
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CepoBoiopon 1
Cynb(uabI

CepOBOI[OpOI[Z CTPOCHUC
MOJICKYJIBI, Q)HBHHGCKI/IG u
XHUMHNYCCKUC, IMOJIy4YCHHC u
3HA4YCHHC. CepOBOI[OpOI[HaH

kucinota. Cyabpuabl U UX

JdemoncTpauus.
Komnexkuust  cynbuaHbIx
pya. KauectBenHas
peakuus Hacynb(puI-MOH

XapakTepusyrT COCTaB,
¢uznyeckue U XMMHUYECKHE
CBOMCTBA, IIOJIy4ECHHE U
IIPUMEHEHNE  COECIMHEHUI
CepbI B CTEIIEHHU OKUCIICHUS -




3HaueHue. JIIOMUHOOPBHL.

2 c HUCTIOJIb30BaHUEM
PYCCKOTO (POAHOIO) sI3bIKA U
a3plka XuMUU. HasbiBaror
COCITMHEHUS CePBI B CTCTICHU
OKHCIICHHS -2 TI0 popMyIie U
COCTaBJISIOT POPMYJIBI IO X
Ha3BaHUIO. CocTaBisioT
MOJICKYJISIPHBIE W WOHHBIC

ypaBHEHUS peaKInid,
XapaKTepU3YIOLIUe
XUMHUYECKUE CBOWCTBA

COCIMHEHUH CepPhI B CTEIICHU
OKHCJIEHHS -2.
OnuceIBaloOT IIPOIECCHI
OKHCJIEHUA-BOCCTAHOBIICHMS,
ONPEACIAIOT OKHCIUTEIb U

BOCCTaHOBHTEIb u
COCTaBJISIFOT AIIEKTPOHHBIN
OamaHc B peakuusax ¢

y4acTHEM CEpbl B  CTEIIEHU
OKHCIICHHS -2.
VYcraHaBIMBalOT ~ IPUYHUHHO-
CIIEICTBEHHBIE CBSI3U MEXIY
XUMHYECKON CBSI3bI0, THUIIOM
KPUCTAJUIMYECKOW  PELIETKHU
COCIMHEHUN Cepel, 170,
buznuecKuMu u

XUMHYECKMMH CBONCTBAMU
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KucnoponHbie
COEIMHEHUS CEPBI

Okcup  cepol(IV),  cepHucras
KHCIIOTa, CYTb(QUTHIL.
KauectBennas peakuus

Ha CyJIb(UT-HOH.
Oxkcup cepsi(V]), cepnas kuciora,
Cynbdarsl.
Kpucramnoruaparsr.
KauectBennast peakuus Ha

XuMHYeCKHi
SKCIIEPUMEHT
JleMoHCcTpAaLUK.
OO0ecuBeynBanue
OKpAILICHHBIX TKaHEW U
LIBETOB CEPHUCTBIM T'a30M.
BzaumoneiictBue
KOHIIEHTPUPOBAHHOU

3anuchIBaOT hopmysI
OKCHJIOB CEpbI, HA3bIBAIOT HX,
ONMKCHIBAIOT ~ CBOMCTBa  Ha
OCHOBE 3HAaHUN O KHUCJIOTHBIX
OKCHJAX.

XapakTepusyroT COCTaB,
¢u3uueckne W XUMHUYECKHE
CBOIWCTBA CEPHOM KHCIOTHI




Cynb(aT-uoH.

CEpPHOM KHCIIOTHI C MEBIO.
OOyrnuBanue
OpPraHWYECKUX  BEIIECTB
KOHLICHTPUPOBaHHOU
cepHOM KHUCJIOTOM.
JlaGopaTopHble ONBITHI.
32. KauectBeHHbIe
peakuuu Ha  cynbdar-
HOHBI.

Kak  DIIEKTPOJIATA c
UCIIOJIB30BaHUEM  PYCCKOTO
(pomHOTO) s3BIKA W sA3BIKA

XHMUH. CoCTaBISIOT
MOJICKYJIAPHBIE | HOHHEIE
ypaBHEHUS peaKIuii,
XapaKTEePU3YIOITUX
XUMHYECKHE CBOMCTBA CEPHOM
KHUCJIOTEL. Pacmo3Hnaror
cynb(aT-HOHBI.
XapakTepusyroT CBOIiCcTBa

KOHIIEHTPUPOBAHHOW CEpHOU
KHCIIOTBI KaK OKHCIHUTES C
UCIIOJIb30BaHUEM pyccKoro
(pomHOTO) sI3BIKA W SI3BIKA
XHAMUHU. CocraBistor
YpaBHEHUS  OKUCIUTEIbHO--
BOCCTAHOBUTEJIBHBIX pPEAKIINI
METOI0M 3JIEKTPOHHOTO
Oananca.

BeimonHstor  pacyétel 1O
XUMHYECKUM  (opmynam u
YpaBHEHUSM peakimii,
MPOTEKAIOIUX C Y4aCTHEM
CEpPHOM KUCIIOTBHI.

HabGmromatror #  ONMUCHIBAIOT
XUMUYECKUM SKCIEPUMEHT
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ILp.

3.« 3yuenune
CBONCTB
KHCJIOTBD»

Ne

cepHOM

CepHast KuCIOTa — CHUJIbHBIN
AIEKTPOJIUT. CaoiicTBa
pa30aBiIeHHOM CEPHOI KUCIIOTHI,
KaK TUIMUYHON KUCIIOTHI:

B3aMMOJICHCTBHUE C METajjaMHu,
OCHOBHBIMH H aM(OTEpHBIMU
OKCHUJIaMH, OCHOBAHUSIMU U
aM(pOTEpHBIMH THIPOKCHIAMH,
cossimu. KauecTBeHHas peakuust

[IpakTukym

VYyarcs oOpamarbcsi €
71a00paTOPHBIM

o0opymoBaHueM u

HarpeBaTeJIbHBIMU ITprOOpaMu
B COOTBETCTBUH C IIPaBHJIAMU

TEXHUKHU 0€e30I1acHOCTH.
Hao0mromaror CBOMCTBA
3JICKTPOJIUTOB u

MMPpOUCXOAAIHNX C HUMU

Ha Cy/b(aT-uoH.

SIBIICHUMN. HaoOmronaror "
OTHCHIBAIOT peakuuu c
y4acTHEM  DJIEKTPOJIUTOB  C
MOMOIIbIO €CTECTBEHHOTO
(pyccKoro Wiy poJIHOTO) SI3bIKA
u SI3BIKA XUMHH.
DOopMYyTUPYIOT BBIBOJABI 10
pe3yibrataM  TPOBEACHHOTO
IKCIIEPUMEHTA
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Oobmas
XapaKTEePUCTHKA
XUMUYECKUX
3JIEMEHTOB
rpynmsl. A30T

VA

Obmas XapaKTEePUCTHKA
aneMeHTOB VA rpynmbsl.  A3o0T,
CTPOCHHE aTOMa W MOJICKYJIBL
dusnueckne W XUMHYECKHE
CBOIiCTBA W TNPHMEHEHHE a30Ta.
A3or B mpupoiae M ero
Ouosoruueckas poss.

JleMoHCcTpanus.
Huarpamma «CoctaB
BO3yXa».
BuneodparmenTs u
cnaiiapl «IItnuby Gazapbi»

Jatot 001yro
XapaKTePUCTUKY aToMaM,

IIPOCTHIM BELLIECTBAM u
COEIMHEHUSIM IHUKTOTCHOB B
3aBUCHMOCTH oT 170:¢
nosioxenus B [lepuonnueckon
cucrTeMme. XapakTepu3yroT
CTpoeHHe, (QU3UYECKHEe U
XUMHUYECKHE CBOMCTBA,
MOJIydeHUE U  [PUMEHEHHE
a3ora C  UCIOJIb30BaHUEM
pycckoro (pogHOTO) si3bIKa
SI3bIKa XUMUU.

HaspiBator coennHeHus asora
no Gopmyne U COCTaBISIOT
dbopMynbl MO MX Ha3BaHHIO.
VYcraHaBIMBalOT — IPUYHUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
CTpPOEHUEM aToMa u
MOJIEKYJIbI, BUJIOM
XUMHUYECKON  CBA3H, THUIIOM
KPUCTAJUIMYECKOW  PEIIETKH
a3oTa U ero (pU3MUECKUMH U
XUMHYECKMMH  CBOWMCTBaMH.
BrimonssroT pac4€Tsl o

XUMHYECKUM (popmyram U

YpaBHEHUSIM
MPOTEKAIOIUX C y4acCTHUEM

peakumii,

a3oTa
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AMMHak.
AaMMOHUSI

Comu

AMMHaK, CTPOCHHE MOJIEKYJbl U
¢u3nueckne CBOMCTBA.
AMMHadHas BoJia, HallaThIPHBII
CIIUPT, ruapar
aMmuaka. JJOoHOpHO-aKIEenTOPHBIN
MeXaHHU3M 00pa30BaHUs KaTHOHA
AMMOHHSL.
BoccranoBurenbHbie CBOMCTBA
aMMuaKa.
Conu aMMOHHS U ux
MIPUMEHEHHUE.

KauecTtBenHnas peakuus Ha
KaTHOH aMMOHUSI.

XUMUYECKUH
AKCIIEPUMEHT
JdemoHcTpaumu.
[Tonyuenue, coObupanue u
pacro3HaBaHUE aMMHAKa.
Paznoxenune Ouxpomara
aMMOHHSL.
JlaGopaTopHble ONBITHI.
33. KauecTBenHnas
peakiuss Ha  KaTUOH
aMMOHUS

CocTtaBisioT GOpMyIIbI IO UX

Ha3BaHUM. 3anuChIBalOT
MOJIEKYJISIpHbIE U HOHHbBIE
ypaBHEHUS peakuuii,
XapakTepu3yrolne
XUMUYECKHE CBOMCTBA
aMMMaKka U coJled aMMOHUS
.CocraBistor ypaBHEHUs
OKHCIIUTEIbHO--
BOCCTaHOBUTEJIbHBIX
peakuuin c y4acTHEM
aMMHMaKa c MIOMOILBIO

3JIEKTPOHHOTO OajaHca.
VYcraHaBIMBaKOT NPUYUHHO-
CIIEICTBEHHBIC CBSI3U MEXKIY
BUJAMU XUMHUYECKUX CBS3EH,
TUNIAMH ~ KPUCTAJUTMIECKUX
peméToK aMMuaka W colei
aMMOHHUS ¥ X (prU3HYecKuMHU
¥ XUMUYECKUMHU CBOMCTBAMH.
[IpoBonsAT, HabmOOAIOT U
OTHCHIBAIOT XUMHAYECKHH
IKCIEPUMEHT o
pacro3HaBaHUIO HOHOB
aMMOHHSI C COOJIOJIEHUEM
IPaBUIT TEXHHUKHU
0€30M1aCHOCTH.

BreimonHsA0T pacyérel mo
XUMHYECKUM (popmyrnam u
YpaBHEHUSM peaxiuii,
IPOTEKAIOIIUX c
y4acTUEM aMMHaKa




26 IT.p.Ne 4 [Tony4yenue, cobupanue u [TpakTukym [Tonywaror,  cobuparor U
«[lonyuenue pacrno3HaBaHUE aMMHaKa. pacno3HalT aMMHaK.
aMMHuaka Hu I/I3yquHe PacTBOPUMOCTH PadoTaror ¢ na6opaT0prlM
M3y4YEHUE €ro aMMHaka B  BOAE W 060pyI0BaHHEM "
CBOMCTB» XapaKTEePUCTUKA OCHOBHBIX HarpeBaTeIbHBIMH MPHOOPAMH

CBOMCTB ruapara aMMHaKa. B COOTBETCTBHHU C IIpaBUIaMU

KauecTBeHHast peakuus Ha TEXHUKH 0e30IacHOCTH.

KaTHOH aMMOHUS HabGmonatror u  omuchIBaoT
XAMHYECKHUM KCIIEPUMEHT C
MIOMOILIBIO pycCcKOro
(pomHOTO) sI3BIKA M SI3BIKA
XUMUHU. DopMyJIHPYIOT
BBIBOJIbI 1[I0  pe3yJbpTaTam
IPOBEJCHHOIO 3KCHEPHUMEHTA.
CorpynHuyaior B Hpolecce
y4eOHOTro B3aUMOICHCTBUS
npu paboTe B rpymnmnax

27 Kucnoponconepxka | Okcunbl a3oTa: XUMHYECKHI 3annceIBal0T peaKuuit,
LI1€ COeIMHEHUS HecoJeo0paszyromme u JKCIIEPUMEHT XapaKTepu3yollue
azoTa KHCIIOTHBIE. JleMoHcTpanmu. XUMHUYECKHE CBOWCTBA OKCUOB

A30THCTas KHCIOTa M HUTpUTHL | D3aMMOJICHCTBHE } asora.
A30THas KHC/oTa, e momydenne | KOHUCHTPHPOBAHHOH VCTaHaBIMBAIOT — HPHYMHHO-
u cBoyicTBa. Hutpatsl. a30THOM  KHCIIOTBL € | cpencTBeHHBIE CBA3H MEXKIY
MEJIBIO. T'operme BUJIOM XHUMHUYECKOW CBSI3H,
HCpHOTO TIOpOXa. | rymom KPUCTAJLIIMYECKOMN
28 KHCI0pOACOAepI AL PamoseHye HWTPATA | HoinéTk OKCHIOB a30Ta W HX
€ COeIMHEHN a30Ta e oo TP usneckmvn 1
AIPCBECHOTO  YTOJBKA B |y \iweckuMu  CBOHCTBAMH.
HEM. XapakTepus3yroT COCTaB,

JlabopaTopHble ONBITHI.
34. XuMHuecKue CBOICTBa
a30THOM KHCIIOTHI, KaK

AIIEKTPOJIUTA

(1)I/ISPI‘-IGCKI/IC U XHUMHWUYCCKHC
CBOMCTBA a30THOM KHCIJIOTHI
KakK BJ'IGKTpOJ'II/ITa, HpI/IMeHeHI/Ie
C UCIIOJIb30BAHUEM PYCCKOTO




(pomHOTO) SI3bIKA U SA3BIKA
XUMHU.

3anuchIBalOT MOJIEKYJISIPHBIE U
VWOHHBIE YpPAaBHEHMS peEaKIUil,
XapakTepu3yrolue
XUMHUYECKHE CBOMCTBA
a30THOM KHCIIOTBI Kak
JIEKTPOJIMTA. [IpoBoasr,
HaOJII0Aal0T M ONHUCHIBAIOT
XUMHUYECKHH  3KCIIEPUMEHT,
XapaKTepU3yIoIUi CBOMCTBA

A30THOM KHCJIOTBI KaK
3JIEKTPOJIUTA, C COOJIOIEHUEM
paBUII TEXHUKHU
0€301acHOCTH.

XapakTepus3yrT a30THYIO
KHCJIOTY KaK OKUCIIUTEIb.
CocTaBnsioT ypaBHEHHUS
OKHCITUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUH,
XapaKTEePU3YIOLTUX
XMMHYECKHE  CBOMCTBA
A30THOM KHUCJOTBI Kak
OKHCITUTENS, C TIOMOIIIBIO
JNEKTpOHHOTo OanaHca.
[TpoBoasT, HAOMIOAAIOT U
OMUCHIBAIOT XMMUYECKUI
SKCIEPUMEHT,
XapaKTEPU3YIOLIMI CBOMCTBA
a30THOM KHUCIIOTHI KakK
OKHUCJIUTEJIS, C COONIOICHUEM
npaBui TEXHUKU
0€30MacHOCTH
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docdop u ero
COCAUHCHUA

docdop, cTpoeHue aroma U
aiorponus. Pochuasl. Pochun.

Oxcup dochopa(V) u

JemoncTpanuu. O6pa3ipl
MPUPOAHBIX  COCIUHEHUU
docdopa. ['openune

XapakTepusyroT CTpOEHHUE,
AUIOTPONHIO, (PHU3HUECKUE H
XHUMHUYECKHE CBOMCTBA,

optodochopnas KHCJIOTA.
docpartsl. ®dochopubie
ynoopenusi. UTHcekTUIIIIbI.

¢docdopa Ha BO3AYXE U B
kucnopone. Ilomyuenue
oemoro  dochopa u
UCIIBITAHUE €TO CBOWCTB
JlaGopaTopHble ONBITHI.
35.KauecTBeHHbBIE
peakuuu Ha pocdar-noH.

NOJyYeHHE ©  IPUMEHCHHE
docdopa ¢ wucHoIB30BaHUEM
pycckoro (poHOTO) s3bIKa M
SI3bIKA XUMUH.

CaMOCTOSTEeIPHO OIUCHIBAIOT
cBoiictBa okcua (ocdopa(V)
KaK KHCJIOTHOTO OKCHIA H

CBOMCTBA oprodochopHoi
KHCJIOTHI.

[IpoBousAT, HaOMOJAIOT U
OIKCHIBAIOT XUMUAYCCKHUN

SKCIEPUMEHT C COOJIIOICHUEM
ImpaBuJI TEXHUKHN
6e3omacHocTu. PacriozHaroT
dochaT-noHbI
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Oobmas
XapaKTEePUCTHKA
sanemento IV A-
rpynmnsl. YTriaeposa

OGmas XapaKTEePUCTHKA
sanementoB  IVA-  rpynmsr:
OCOOEHHOCTH CTPOEHMS aTOMOB,
MIPOCTHIX BEILIECTB U COCTUHEHUI
B 3aBHUCUMOCTH OT IOJOXKEHUS
anemeHToB B Ilepmonnueckoit
cucreme. YTiepo.
AToTponHbIe MOAU(PUKAIIUU:
anmas, rpadur. AmopdHbIi
VIJIEpoa U €ro copra: caxa,
AKTHBUPOBAHHBIN yTOJlb.
AncopOrusi. XuMU4ecKue
CBOIICTBA yTJIepoaa.
Kokcoxumuueckoe mpou3BOACTBO
u ero npoaykuus. Kapousl.

JlemoHCcTpanmMu.
Komneknust ~ «O06pasiibl
[MPUPOAHBIX COCIUHEHUMN
yriepoaay». [loptper H. /1.
3eauHckoro. ITormomenue
AKTUBUPOBAHHBIM  YIJIEM
PAacTBOPEHHBIX  BELIECTB
WM Ta30B. YCTPOMCTBO
[IPOTUBOTra3a

Jatot 001yro
XapaKTePUCTUKY aToMaM,
IPOCTHIM BEIECTBAM 5

COEIUHEHUSIM JJjieMeHTOB [V
A- rpynmnsl B 3aBUCUMOCTH OT

UX MOJIOKEHUS B
[lepuoanueckoit CUCTEME.
XapakTepusyroT CTpPOCHHUE,

AIIOTPOIHIO, (PU3NUECKHE U
XUMHUYECKHE CBOMCTBA,
MOJly4YeHUE H
MIPUMEHEHHE aMOP(HHOTO
yIJepo/ia U €ro COPTOB c
HCIIOJIb30BaHUEM
PYCCKOro (POIHOTO) SI3bIKA U
SI3BIKA XUMUH.
CpaBHUBAIOT CTpPOCHHE U
CBOICTBa aiMasa W rpadura.
OnuChIBAIOT  OKUCIUTEIHHO-
BOCCTaHOBUTENIbHBIE CBOIICTBA

yriaepoza
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Kucnoponconepkarg
Ne€ COCOAUHCHUSA
yriepozaa

Okcupn yraepoxa(ll): crpoenue
MOJIEKYJIbI, TMOJIYy4YE€HUEe U €ro
cBoiictBa. Oxcup yraepona(IVv) ):
CTPOEHHE MOJIEKYJIbI, TOJTy4YeHUE U
€ro CBOMCTBA. YToJIbHAsA KUCJIOTA.
Counu YTOJIbHOU
KapOOHAThl M THAPOKApOOHATHI.
TexHuueckasi U MUILEBasi COJA.

KHCJIOTBI:

JlabopaTopHble

onbIThl. 36. [Tomydenue
U CBOMCTBa YroOJIbHOM
KHCIIOTEHI.

37. KauecTBeHHas peakius
Ha KapOOHAT-HOH

XapakTepusyroT COCTaB,
du3nveckue W XUMHUYECKHUE
CBOWCTBa,  MOJy4YCHHE U
pUMEHECHUE OKCHUJIOB
yriepoja C HCIOJIb30BaHHEM
pycckoro (poJHOTO) si3bIKa M
SI3bIKa XUMHH.

YcTaHaBIMBAIOT  MPUYUHHO-
CJICZICTBEHHBIC CBSI3U MEXIY
BUJaMH XUMHNYCCKUX CBH3Cﬁ,

TUIIAMU KPUCTaJUIMYECKUX
PEWETOK OKCUIOB YIIIEpO.a,
ux ¢duznyecKuMu 51

XUMHUYECKMMH CBOWCTBaMH, a
TaK)K€ IIPUMEHEHUEM.
Cobmonaror IIpaBuJIa
TEXHUKU O€30I1aCHOCTH IpHU
UCIIOJIb30BaHUU HEYHOT'0
OTOILIEHUsA.  XapaKTEePU3YIOT
COCTaB, ¢buznyeckue u
XUMHYECKHE CBOWCTBA,
IOJlyYeHUE U  NPUMECHEHHE
YTOJIBHOM KUCIIOTHI U €€ COeit

(xapOonartoB u
TUIpOKapOOHATOB) c
UCIIOJIb30BAaHUEM  PYCCKOTO

(ponHOrO) sA3BIKA M sA3bIKA
XUMUH.

HNnmocTpupyroT 3aBUCHUMOCTh
CBOMCTB  COJIEM  YrOJIbHOM
KHCIOTBI OT HUX COCTaBa.
[IpoBomsit, HabmMOmAIOT U
OMUCHIBAIOT XUMUYECKUN




SKCHEPUMEHT C COOJII0IEHUEM
ImpaBuUJI TEXHUKHN
0€30MMacHOCTH.




Pacrioznator  kapOOHAT-HMOH.
BeimosHstor  pacuérel 10
XUMHYECKUM  (opmyiam |
YpaBHEHUSM peaxiui,
IPOTEKAIOIUX C y4acTHEM
COeMHEHUH yriepoaa

32

ILp. Ne 5.
«Tomyuenne
YIJIEKHUCIIOTO Ta3a U
H3y4YCHHUE ero
CBOWCTB»

[Tony4yenue, coOupanue
pacro3HaBaHUE  YIJIEKUCIIOTO
rasa. MI3ydyeHue pacTBOpUMOCTH
YIJIEKUCIIOIO ra3a B BOJAE H
XapaKTepUCTHUKAa  KHUCIIOTHBIX
CBOWCTB YTOJBbHOW KHUCJIOTHI.
KauectBennas  peaknuss Ha
KapOoHaT- W TUIpoKapOOHaT-
HOHBI

IIpakTukym

[Tomyuator,  coOuparoT U
pAaclo3HAKOT YIJIEKUCIBIA Ta3.
Habmiogatlor ¥ ONMCHIBAIOT
XUMHYECKHH JKCIEPUMEHT C
IOMOIIBIO PYCCKOIO
(pomHOTO) sI3BIKA M SI3BIKA
XHUMUHU. DOopMyJIHPYIOT
BBIBOJII MO  pe3yiabTaTam
MPOBEJICHHOTO IKCIEPHUMEHTA.
CoTpyaHUYalOT B THpoIecce
y4eOHOT0 B3aUMOACHCTBUS

npu paboTe B rpymnmnax
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YrieBo1opoasl

Heoprannueckue u opraHnyeckue
BEILECTBA. VYrieBonopobl.
XUMHUYECKOE CTpOEHHE
OpPraHMYeCKHX  BEIIECTB, Kak
MOPSIIOK COEUHEHUs aTOMOB B
MOJIEKYJIE IO BaJICHTHOCTH.

MeraH, 3TaH, Kak HpeleibHbIE

YTJI€BOAOPO/BI. OtuieH U
alleTUIeH, Kak HeIpeelbHble
(HEeHAaCBIILIEHHBIE)

YTJIEBOJOPOABI. I'openne

yriieBoaopoaoB. KauecTBeHHbIE
pCaknuuun Ha HCIIPEACIbHBIC
COETUHEHMUS.

JemoncTpauuu. Mogenu
MOJIEKYJI MeETaHa, »JTaHa,
STHJICHA H  alleTHJICHA.
Bs3auMoelicTBuEe dTUIIEH C
OpoMHO# BOJION u
pacTBOpPOM TIEpMaHTaHaTa
KaJaus

XapakTepu3yroT 0COOEHHOCTH

cocTraBa u CBONCTB
OpPraHUYEeCKHX  COEAUHEHHI.
Paznuuaror nmpenenbHble U
HeIpeelIbHbIE

yriieBoaopoasl. Ha3zpiBaror u
3aIUCBIBAIOT bopMmyIbl
(MonexynsipHbIe u
CTPYKTYpHBIE)  Ba)KHEHIINX
IIPEICTaBUTENICH
yrieBoaopoaos. [Ipennarator

OKCIICPUMCHT 10
pacro3HaBaHUIO COECIUHEHUM
HEIpeaeIbHOrO CTPOECHHUS.
Ha6monator 32 X0JIOM

XUMHUYCCKOT'O OKCIICPUMCHTA,

ONKCBHIBATH €r0 W  JIeNaTh
BBIBOJIBI  Ha OCHOBE
HaOJII0IEHU . DUKCUPYIOT
pe3yabTaThl IKCIEPUMEHTA C
HOMOIIIBIO  PYCCKOTO
(pontHOTO) sI3BIKA, @ TAKXKE C
HOMOIIBIO XUMHUYECKUX
dbopMys U ypaBHEHUI.
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Kucnoponconepxka-
e OpraHHYECKUe
COCANHCHUA

OTUIIOBBIN CIIUPT, ero
MOJIyueHUe,  MpPUMEHEHHuEe |
duznonoruueckoe neiicTBHe.

TpexaTOMHBI CHUPT TIULIEPHH.
KauectBennas ~ peakuus  Ha
MHOI0aTOMHBIE CIIUPTHI.
VKkcycHas —  NIpenCcTaBUTEINb

KJjiacca Kap6OHOBBIX KHCJIIOT.

HMemoncrpamuu. OOrmue
XUMHYECKHE CBOICTBA
KACIOT  HAa  TpuMepe
YKCYCHOU KHCJIOTHI.
KavecTBeHHast peakuus Ha
MHOT'OATOMHBIE CITUPTHI

XapakTepu3yroT CIIHPTHI, KaK
KHCIIOPOJICO/ICpIKAIIIe
OpraHuYecKHe

COCTMHCHUS
Knaccudunupyror ciuptsi mmo

ATOMHOCTH.
HaszpiBator  mpencraBuTene
OJIHO- u TPEXATOMHBIX

COUPTOB U 3alMCHIBAIOT U3
bopMybI.

XapakTepusyroT KUCIOThI, KaK
KHUCIIOPOJICOIePIKALIIe
OpraHUYECKUE COCTUHEHUS.
HaszpiBator mpencraButenei
MpEACIbHBIX U HETPEIETbHBIX

KapOOHOBBIX KUCJIOT u
3aMMCBIBAIOT U3 (POPMYIIBIL.
35 Kpewmuuii u ero Kpemnuii, ctpoenue ero atoma u | /leMoHCTpaIum. XapakTepus3yroT CTpOCHUE
COEMHEHUSA cBorictBa. Kpemuuii B mpupoae. | Komnexkumst ~ «OOpa3upl | aTOMOB 54 KpUCTAJIJIOB,

Cumuouael U cwinad. Okcun
kpemHusA(IV). Kpemuuesas
KHCIIOTa U €€ COJIH.

MMPpUPOAHBIX COE€IUHEHHUI
KpPCMHU). KOJ'IJ'ICKI_II/ISI

CTEKJIa, KEpaMUKH,
LEMEHTa W HU3JAeNui u3
HHUX. JlabopaTropHble

onbIThl. 38.IIponyckanue
YIJIEKHCIIOrO Tra3a uepes
pacTBOp CUJIMKATa HATPUSI

(1)I/ISI/I‘IGCKI/IC U XHUMHUYECKHEC

CBOMCTBa,  MOJY4YEeHHE U
OPUMEHEHHE  KPEMHHUS  C
UCIIOJIb30BAHUEM  PYCCKOI'O

(pomHOrO) s3BIKA W SI3BIKA
XUMUH.

VYcraHaBnuBalOT — MPUYMHHO-
CJICICTBEHHBIE CBSI3U MEXKIY
CTPOCHHMEM aToMa, BUIOM




XUMUYECKOM  CBSI3M, THUIIOM
KPUCTAJUIMYECKOW  pPELIETKH
KpEeMHHUS, ero GU3NYECKUMU U
XUMHYECKMMH  CBOMCTBAMHU.
BeimosHsror  pacu€rel 1O
XUMHYECKUM  (QopMmyIaM U
YPaBHEHUSM peaKuuid,
IPOTEKAIOIUX C y4acTUEM
KPEMHHSI U €ro COCIUHCHMI.
XapakTepusyrT COCTaB,
busznyeckue u XUMHUYECKHE
CBOMCTBA, IIOJIy4YeHUue |
IPUMEHEHNE COETMHEHUI
KPEMHHUSI C UCIOJIb30BaHUEM
pycckoro (poaHOro) si3blka U
si3plka  XuMud. CpaBHUBAIOT
JTIMOKCHIbI yriepoja u
KPEMHHUS. OnuceiBarOT
BOKHEUIIINE TUIIBI MPUPOTHBIX
COCIMHEHUN KpPEMHHUS  Kak
OCHOBHOT'O 3JIEMEHTA

auToc(hepHl. Pacno3naror
CHIIMKAT-HUOH
36 CuimkaTHas IIpousBoacTeo CTeKa u | JleMoHCTpanum. XapakTepusyroT
[IPOMBIIUIEHHOCTh uemenTa. llpogykuus Konnexkuust nmpoaykuuu CUJIMKATHYIO
CUJIMKATHOM CUJIMKATHOM IIPOMBIIUIEHHOCTh U €€
MIPOMBIIUIEHHOCTH : ONITUYECKOE MIPOMBIIUIEHHOCTH. OCHOBHYIO MPOAYKLHIO.
BOJIOKHO, Kepamuka, ¢apdop, | BumeodparmeHntsr u YcTaHaBIMBalOT — aHAJIOTHUU
dasHc. OnTHYeCKOe BOJIOKHO. clam sl MEXKIY pa3IUYHBIMU
«IIpou3BoOJICTBO CTEKNA OTpacisiMu CHIIMKATHOU

U [IEMEHTAaY.

MIPOMBIINIJICHHOCTH




37 [Tonyuenue Hemerannsr B mpupoze. JleMOHCTpanum. OnucelBalOT HaxOXKICHHE
HEMETAIUIOB OpakIMOHHas TIEPETOHKA Komneknusa «lIpupogHpie | HEMETAIUIOB B MPHUPOJE.

JKUJKOTO BO3/TyXa, Kak criocod COEMHEHUS XapakTepus3yroT

MOJYYECHUS KUCI0POa, a30Ta, HEMETAJIIOBY. (GpaKIMOHHYIO TIEPETOHKY

aprona. [lomyuenue docdopa, Buneodparmentsl U | )KMJKOTO  BO3JyXa  Kak

KPEMHHSI, XJ10pa, HoJ1a. chnaiinpl  «PpakUMOHHAA | COBOKYIHOCTh
IIEPErOHKa JKUJIKOTO buznueckux

DJIEKTPOIN3 PACTBOPOB. BO3yXa». MPOIIECCOB. APryMEHTHPYIOT
Buneodpparmentsl  u OTHECEHHE AKTUBHBIX
cnanael  «llonmyuenue HEMETAIUIOB K OKUCIIUTENBHO-
BOJIOPO/1a, KUCIIOPOIA U BOCCTAHOBUTEIIbHBIM
raJloreHoB npoieccam
ANEKTPOJIUTUUECKUM
croco6om”

38 [lonyuenue [lonyyenue cepHOW  KHUCIOTHL: | [leMOHCTpAIIUH. XapakTepus3yroT XUMHU3M,
BAKHEUILINX CBIPBE, XHUMMU3M, Mopenu annapaTtoB Juis CBIPBE, amnraparypy,
XHUMHUYECKUX TEXHOJIOTHUYECKAsl CXeMma, METOo[J | IPOMU3BOJACTBA CepHOﬁ Hay4HBIC PUHIIAIIBI u
COGI[I/IHGHI/IfI KHUITAIICT O CJ1041, IPUHIMIILI | KHCIOTBI. MOI{GJII) IPOAYKIIHIO IIPOU3BOJICTBA

TEmI000MeHa, MPOTHBOTOKA M | KHUISIIEro cinos. Monenb | ceproit KHUCJIOTHL.
nupkKyssiuu. Oneym. KOJIOHHBI CHHTE3a CpaBHHMBAIOT MPOU3BOJICTBO
IIpou3BOACTBO aMmHaka: ChIpbE,| AMMHUAKA. CEepHOM KHCJIOTBI C

XHUMHU3M, TCXHOJIOTHYCCKAA CXEMa.

Buneodparmentst n
ClanIbl
«IIponsBocTBO cCepHOI
KHCJIOTEI».
BuneodparmeHnTsr n
clamasl
«IIpou3BoscTBO
amMuakay. Koimiekmus
«CBIpbE 15 IOTYICHHS
CEpPHOM KUCIOTBD».

IMPONU3BOJACTBOM aMMHUaKa
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O00011IeHE 110 TEME
«Hemeraiuipl U ux
COCITUHEHUS

Ypok-yrpaxHeHHue ¢ CamocrosiTenbHast paboTa
MCIIOJIb30BaHUE
CaMOCTOSITENIbHOW ~ paboThl 1O
BBITIOJTHEHUIO IIPOBEPOYHBIX
TECTOB, 3aJIaHUI U YIIPAXKHEHUH.

[IpoBoasT OLICHKY
COOCTBEHHBIX JIOCTH)KEHUH B
YCBOCHUU TEMBI.
KoppekTupyror cBou 3HaHuA B
COOTBETCTBUHU C IJIAHUPYEMBIM
pe3yabTaToOM. [Tonyyaror
XUMHUYECKYI0 WH(POpMAIUU W3
Ppa3InYHBIX HMCTOYHUKOB.
[IpencraBnsitor UHpOpPMALINIO
o TeEMeE

«HemeTaiiel» B Bujie TaOJIMIL,
CXEeM, OIOPHOI'0 KOHCHEKTA, B
TOM 4YHUCJIE C TPUMEHEHUEM
cpeacts UKT

40

K.p. Ne2 no Teme:
«Hewmeramis u nx
COEIUHEHUS

KonTponbnas pabota

[IpumeHstoT Ha  OpaKkTUKe
paHee H3y4EHHBIM Marepua,
paboras mo rpynmam  C
3aJaHUsIMA  PA3HOTO YPOBHS
CJIOKHOCTH, BBITTOJIHAIOT
KOHTPOJIbHYIO paboTy.

Metaniabl 1 ux coequnenus (17 4)




41 [lonoxxenue [Tonoxxenne METAJIJIOB B | duckyccus OOBscHSIOT 4TO TaKoe
METaJUIOB B | Ilepuonnueckoi cucreme metauiel .Paznuyaior (opmbl
[leproanueckon XUMHUYECKHUX dneMeHTtoB J[. M. CyIIECTBOBAHMA METaJlJIOB:
cucteme, crTpoeHue | MeHnerneena, CTpOCHUE Ux SJICMCHTBI u OpOCThIC
ATOMOB U KPUCTAJUIOB | aTOMOB u KPUCTAJIOB. BCIICCTBA.

Meramueckas CBA3b u XapakTepusyroT XUMHYECKUC
METAJUINYECKAsA KPUCTAIINYECKAs SJIEMCHTBI-MCTAJUIBI 110  UX
pemi€Tka. Pu3nUEeCcKUe CBOMCTBA MOJIOKEHUIO B
METaJIOB: AJIEKTPO- 51 [lepuoauueckoii cucreme /1.
TEIJIONPOBOJHOCTb, OTpAXKArOLIas U. Memneseesa.
CHOCO6HOCTL, IJIAaCTUYHOCTD. HpOI‘HOBpr}OT CBOWCTBA
CmuiaBbl YEpHBIE U 1IBETHBIE HE3HAKOMBIX METAJIOB I10
MIOJIOKEHUIO B
[Iepuoanueckoit cucreMe
XUMHUYECKUX 3eMeHToB JI. U.
MenpeneeBa. Y cTaHaBIMBAIOT
MIPUYUHHO-CJIECTBEHHBIE
CBSI3M  MEXKAY  CTPOEHUEM
aToMa, BHIOM XHMHYECKOH
CBSI3H, TUIIOM
KPUCTAJUIMYECKON  PEIIETKU
METAJIJIOB — MPOCTBIX
BEILIECTB U UX COCAUHECHHI

42 O6mue xumuueckue| MeTamibl Kak BOCCTAHOBHTEIH. XUMUYECKUI OOBSACHSIOT UYTO TaKoe Pl

CBOKCTBA METAJLJIOB DIEKTPOXMMHIECKHI psiy | SKCHEPHMEHT AKTUBHOCTH METAJLJIOB.
HATIpsSOKEHMiL.  Bsammoseiictaue | AleMOHCTPaLMHU. [Tpumensiror ero TSt
METaJUIOB c HeMeTalIamy, | B3aMOJICHCTBIE HATPHUs, | XapaKTEPUCTHKH
OKCHIAMM, KUCJIOTAMH, COJISIMHU. JIUTHS ¥ KaJIbIHUs C BOJOU. | XUMHUYECKUX CBOMCTB

AJFOMUHOTEPMHUS.

I'openue HaTpus, Maraus

MPOCTHIX BEMIECTB- METAIIJIOB
.0O00061maroT




H KCJIC3a B KUCIIOPOAC.

Bcenpimka TEPMUTHOMN
CMECH.
BsaumoneiictBue

CMECH MOPOIIKOB CEPBI U
JKeJe3a, [IMHKA U CEphI.
BzaumoneiictBue
AITFIOMUHUS ¢ KUCIIOTaMHU,
miejioyaMu M BOJOM.
Bs3auMmogeiicTBue xene3a u
MEIH C XJOPOM.
BzaunmogeiicTBre Meau C
KOHILICHTPUPOBaHHOU
CEepHOM KHUCIIOTOU 51

a30THOU KHUCJIOTOH
(pazbaByeHHOM u
KOHIICHTPHUPOBAHHOM ).

JlabopaTopHble ONBITHI.
39.B3aumopeiicTBue
xKeleza € pacTBOPOM

CI/ICTeMy XUMHUYCCKUX CBOI\/JICTB
METaJIOB KakK
«BOCCTAaHOBHUTCJIIBHBIC
cBoiicTBa».CoOCTaBIIAIOT
MOJICKYJIADHBIE  YpaBHEHUS
peaKkiuii, XapakTEepU3YIOLIINX
XHUMHYECKHE CBOIicTBa
METaJVIOB B CBETE y4deHHUs 00
OKHCJIUTENHHO-

BOCCTaHOBHUTCIIbHBIX
mpooeccax, a peakuuum ¢
yqaCTuem QJICKTPOJIUTOB,

INPEJICTABIATh TakXke W B
HOHHOM BHje. HaOmromamoT u
OIKCHIBAIOT PEAKIIUN MEXIY
BCIICCTBAMH C  IOMOIIbIO
pyccKoro (poaHOTO) si3bIKa U
SI3bIKA XUMUHU.
CamocTosTeTbHO TPOBOIST
OIIBITHI, MOATBEPXKAAIOIINE
XHMHYECKHE CBOMCTBA

cynbgara menu(Il)
METAIIJIOB C COOII0EHUEM
MIPaBHIT TEXHHUKHU
0e30MacHOCTH
43 O6mas CrpoeHne aTroMOB M MpOCTHIX | JleMOHCTpaIWH. OOBACHSIOT STUMOJIOTHIO
XapaKTEPUCTHKA BCIICCTB. 3aBucuMocTh | Okpacka IUIJAMEHU | Ha3BaHWS TPYIIIBI «IIEJTOYHbIE
H_[eJIOqHLIX METAaJIJIOB (1)H3I/I‘IGCKI/IX u XUMHUYCCKUX | COCIUMHECHUIMU MeTaﬂan>>.I[aIOTo6myI0

CBOMCTB HIEJIOYHBIX METAJIJIOB OT

MICJIOYHBIX METAJIJIOB

XApPaKTCPUCTHUKY IICJIOYHBIM
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OO6mas
XapaKTEePUCTHKA
TenouHbIx
METaJIJIOB

3apsIOB siiep UX aToMOB. OKCHUIBI
u TUAPOKCH]IBI IIETOYHBIX
METaIOB, X MOJTy4YeHUE,
CBOMCTBA, IPUMEHEHHE.
Baxkueiinine coiy IIETOYHBIX
METAJIOB, X 3HAUEHHE B )KUBOU
W HEXXUBOW MPUPOJIEC U B KU3HU
YyeJIoOBEKa.

MeTaJlJIaM IO UX MOJIOKECHHIO B
[Iepnonnueckoi cucreme
XUMHUYECKUX 3ieMeHToB /JI. U.
Menaeneena.

XapakTepu3yloT  CTPOCHHE,
¢u3uueckue © XUMHYECKHE
CBOMCTBA MIEIIOYHBIX
META/UIOB B CBETe OOIIETO,

0COOEHHOIO0 M E€AMHUYHOTIO.
[IpenckaspiBatoT (usznueckue
U XHMHYECKME  CBOWCTBA
OKCHJIOB H THJIPOKCHUJIOB
IIEJIOYHBIX METaJIJIOB  Ha
OCHOBE HX coctaBa W
CTPOCHHSI U MOJATBEPKIATh
IPOrHO3bI YpaBHEHUSMU
COOTBETCTBYIOIIIMX  PEAKIUM.
[IpoBomsr pacu€rel 110
XUMHUYECKUM  (opMylnaMm U
YPaBHEHHUSAM peaxuuii,
IPOTEKAIOIUX  C Y4acTHEM
IIEJIOYHBIX ~ METAJJIOB M HX
COCIMHEHUN

45

OO61mmas
XapaKTePUCTHKA
ICJIOYHO3CMECIBbHBIX

MCETaJIJIOB

CtpoeHue aroMOB M IPOCTBIX
BCIIIECTB. 3aBHCUMOCTD
GU3MYECKUX W XUMHYECKHX
CBOMICTB MIEIIOYHO3EMEIILHEIX

XUMUYECKUI
AKCIEPUMEHT
JdeMoHcTpanum.
Oxpacka

IIJ1aMCHH

XapakTepusyroT CTpOCHUE,
buzndeckue W XUMHUYECKHE
CBOMCTBA MIET0YHO-
3eMeJIbHBIX METAJIOB B CBETE




46 Oomas METAJIJIOB OT 3apsiioB SJEP HUX | COEAUHEHUSIMU o0ero, 0COOEHHOI0 u

XapaKTEPUCTUKA atoMoB. OKCUABI M THAPOKCHUJBI | IETOYHO3EMEIBHBIX enquHuyHoro. IlpenckaspiBaroT

[IETIOYHO3EMENIbHBIX | IIEIOYHO3EMEIbHBIX METAIIIIOB, X | METAJIOB. lamenne | GU3MYECKHE M XUMHUYECKHE

METaJIJIOB II0JIyYEHHUE, CBOICTBA U | U3BECTH BOJIOW. | CBOWCTBA OKCHJIOB u

npuMeHeHre. Baxueiimme coiu | JIaGopaTopHble ONbITLL | THAPOKCHI0B MeTaio  IIA

ET0YHO3eMENbHBIX MeTa/lIoB, ux | 40.11omy4yenue TPyIIBL HA OCHOBE HX COCTaBa

3HaYCHHE B MPHPOJEC W HKU3HHU | U3BECTKOBOI BOJIBI U 1 CTPOCHHUA W IOATBCPKIAIOT

YENOBEKA. KapGoHats ¥ | OTIBITHI C HEH. TIPOTHOSBI YpaBHCHIAMH

TUIPOKapOOHATHI KAJIbLIUS. COOTBETCTBYIOIINX PCAKIHH.

[IpoBonsr pacyeTsl 1o

XUMHAYECKHUM  (dopMylIaM |

YPaBHEHUSAM peaKumit,

IPOTEKAILUX C Y4acTUEM

MICJTOYHBIX METAJUIOB U UX
COCTMHEHU I

47 XKéctrkocth Boabl u| KECTKOCTH BOJIbI: BpeMEHHAs U JleMoHCTpaIUH. OOBACHSIOT 4TO Takoe
CIIOCOOBI €€ IIOCTOSIHHASL. Cnioco0s! | [Tomyuenue ®ECTKON BOJBI | «KECTKOCTh

yCTpaHEHUs yCTpaHEHHs BPEMEHHOM | B3aUMOJICHCTBUEM BO/bI». Pa3nnyaroTBpeMeHHYIO

#EcTKoCTH. CrI0COObI YCTPAHEHUS | YTIEKHCIOTO C | M TIOCTOSIHHYIO  JKE€CTKOCTh

MOCTOSTHHOM KECTKOCTU. MIOHUTHI. | M3BECTKOBOM Bozoii. | Boael Ilpemmararor crnocoOsr

VYcerpaneHue BpEMEHHOU
JKECTKOCTU KUIISTYCHUEM U
JI00aBKOU COJBI.
VYcTpaHeHue MOCTOSHHOM
JKECTKOCTHU no0aBKOM
coibl. NOHUTHI 1 TPUHITUTT
HUX JIEUCTBUSA
(BuzmeodparMeHT).

yCTpaHEHHS JKECTKOCTH BOJBI.
[IpoBoasit, HaOmOAAIOT U
OIIHUCBIBAKOT XUMHAYECKUN
9KCHEPUMEHT, € COOIII0JIEHUEM
MPaBHII TEXHUKH

0€e30I1aCHOCTH
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IL.p.Ne 6.
«[Tonyuenne
JKECTKOM BOJIBI U
CIOCOOBI eé
YCTpPaHECHUSD)

[Tonyuenue JKECTKOU BOJBI
B3aUMO/ICCTBUEM YTJIEKUCIIOTO C
M3BECTKOBOM BOJIOM. Y CTpaHEHHE
BPEMEHHOU XKECTKOCTU
KUIITYEeHHEM U J00aBKOH COIEL.
Ycrpanenue

JKECTKOCTU T0OABKOU COJIBL.

OCTOSIHHOH

HUcnpiTanue KECTKOU  BOJEBI
pacTBOPOM MbLA.

[IpakTukym
I'pynmoas pabora
NuauBuayanbHas paboTa

[Monmyyaror,  coOuparor U
pAaclo3HAKOT YIIEKUCIBIN Tas3.
O6patatorcst c
71a00paTOPHBIM
obopynoBaHueM U
HarpeBaTeIbHBIMU MPHOOpaMH
B COOTBETCTBHH C IPABHJIAMH
TEXHUKU 0€3011acCHOCTH.
Habmrogaror W  ONMUCHIBAIOT
XUMHYECKHIA HIKCIEPUMEHT C

TIOMOIIIBIO PYCCKOTO
(pomHOTO) SI3BIKA M s3BIKA
XUMHHU. dopmynTupyroT

BBIBOJIBI IO pe3ynbTataMm
IPOBEIEHHOTO AKCIIEPUMEHTA.
CoTpyaHuyaioT B IIpoliecce
y4eOHOTO  B3aUMOJICUCTBUS
npu paboTe B rpymnmnax
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AJIIOMUHHUA U €70
COCTUHEHUSI

CoennHeHus
npupoje. XUMHYECKUE CBOWCTBA
amomuHus. OCOOEHHOCTH OKCHa
U TUAPOKCHUAA QAIIOMHUHHUS Kak
aM(pOTepHBIX COCIUHEHHH.
Baxneimue coau  alrOMHHHS

(xmopun, cynsdar).

AJIFOMHNHUA B

JdeMoHcTpanmnm.
Konnexkuus npupoaHbix
COCJIMHEHU
AJTFOMUHHS.
BuneodparmeHnTsr n
ClanIbl «Oxcupg

ATFOMUHUS u €ro
MOAU(UKAITUN Y.

XapakTepu3yroT ATFOMUHUH 110
ero MTOJIOKEHUO B
[Tepuonnueckoi cucTreMe
XUMHUYECKUX djieMeHToB JI. 1.
Menpeneesa.
OnuceIBalOTCTPOEHUE,
buznyecKue 1 XUMUIECKHE




ITonyyenue

amM(pOoTepHOTO
THJIPOKCH/IA ATFOMUHHSI 1
HCCJICIOBAHKE ero
CBOICTB

CBOMCTBaA AIIOMMUHMUS,
MOATBEPKIAA UX
COOTBETCTBYIOIIMMHU
YPaBHEHUSIMH PEAKLIUA.
OOBACHSIOT JIBOMCTBEHHBIH
XapakTep XUMUYECKUX

CBOMCTB OKCHJIa U THAPOKCH]IA
ATTOMUHUS.
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Keixeso




o1

CoeInHEHNS KETe3a

OCOOEHHOCTH ~ CTpPOEHHsST —aTroma
xenesa. XKeneso B npupoze.
Baxwneiimue pyZabl J)Keresa.
OKcubl ¥ THAPOKCHIBI

xkeneza(ll) wu (III). Comm
xeneza(Il) u (III). O6HapyxeHue
MOHOB KAaTHOHOB JKejle3a B
pactBope. 3HaUCHHUE COCTMHEHU N
xKenesa.

XUMUYECKUH
HKCIIEPUMEHT
JlaGopaTopHbIe ONBITHI.
41. Tlonmyuenue
ruapokcuioB xenesa(Il)

u
(1.

42. KauecTBeHHBIE
peakiuu Ha KaTHOHBI
Kelesa

XapakTepus3yT IO0J0KEHHE
xkeneza B Ilepuoguueckoit

CUCTEMC XUMHUYCCKUX
anemenToB 1. 1.
MenneneeBa,  0COOCHHOCTH

crpoeHus atoma. ONHUCHIBAIOT
du3nUecKrue 1 XUMHUYECKHE

CBOMCTBaA JKenesa,
HOJATBEPXKIAs HUX
COOTBETCTBYIOIIUMU
ypaBHCHHUSIMHU peaxiui.
OOBACHAIOT HAIUYUE JBYX
FeHETHYECKHUX psAI0B
coenuHeHN xene3a Fe?+ n
Fe3* .YcTaHaBnuBaoT
3aBHCUMOCTD oOiacreit
NPUMEHCHHS Kejie3a M €ro

CIUIaBOB  OT CBOMCTB.
[IpoBomsr pacu€Thl o
XUMHYECKUM  (dopMmyiaM MU
YPaBHECHUSAM peaKkuuid,

MPOTEKAKIIUX  C y4aCTHEM
JKeJie3a U €ro COeIMHEHUH.
HaGmromaroT ¥ ONMCHIBAIOT
PEaKMU MEK/y BEIIECTBAMMU C
MOMOIIIBIO PYCCKOro
(pomHOrO) s3BIKA U SI3BIKA
XUMHHU
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[L.p. Ne 7 «Pemienue
HKCIIEPUMEHTAIbHBIX

3ajad 110 TEME
«MeTalibl)

Pemienue sxcriepuMeHTaIbHBIX
3a7a4 Ha pacrno3HaBaHUE U
HO.Hy‘-IeHI/Ie MCTAJIZIOB U HUX
COCIMHCHU I

[IpakTukym

DKCMEPUMEHTAIIBHO
HCCIIEAYIOT CBONCTBA
METaJJIOB U HUX COCHUHCHHIA,
peuaTrh AKCHEePUMEHTAIbHbIC
3aJa4d o0 TeMe «MeTallbl».
PabGorator ¢ nabopaTopHBIM
obopynoBaHueM U
HarpeBaTeIbHBIMU MPUOOpaMH
B COOTBETCTBUU C IMPaABUIIAMHU
TEXHHMKH O€30I1aCHOCTH.
Hab6mronaror CBOMCTBa
METaJJIOB U UX COCAUHCHHUN H
SIBICHUM, TPOUCXOJAIINX C
HHUMHU. OnuceIBaloT
XUMUYECKUM  IKCIEPUMEHT.
DopMyIHPYIOT  BBIBOBI 1O
pe3yapTaTaM  MPOBEACHHOTO
sKcrepuMenTa. Onpenensror
(ucxonst u3 y4yeOHOM 3a7aun)
HEOOXOJIMMOCTD
HCIOJL30BAaHUA  HAOIOACHHS
WJTH DKCTIEPUMEHTA
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Koppo3ust metamioB u
CIIOCOOBI 3aIIUThHI
0T HEE

Koppo3usi xumuueckas u
AIIEKTpOXHUMHUYECKas. 3aiuTa
METAJIJIOB OT KOPPO3HH.

JdemoHcTpanmu.

Komnexkuus «Xumuueckue

HCTOYHHUKH TOKa».

Pe3y.]IbTaTbI JJIIUTCIIBHOI'O

JKCIIEPUMEHTA

1o

U3YYEHHUIO KOppO3UH

CTAJILHBIX U3JIEJIUN B

3aBUCUMOCTH OT YCIIOBUU

IIponeccoB

OOBSACHAIOT YTO  TakKoe

KOppO3Hsl. Paznuuaror

XUMHUYCCKYIO n

ANEKTPOXUMUYECKYIO

KOpPPO3HUH. WMimooctpupyroTt
MOHSTUSA

«KOPPO3USI»,

«XUMHUYECKasi KOPPO3UsI»,

«QIIEKTPOXUMUYECKAs
KOPpO3Us» IIpUMEpPaMHU.
XapakTepusyoT croco0bl
3aIMUTHl METAJUIOB OT
KOppO3uu
54 Mertaisl B ipupoze. | Metaiisl B mpupoze: B JeMoHCcTpan UK. Knaccupunupyror bopmbl
55 [lonsaTtue o CcBOOOJTHOM BUJIE U B BUJIE BoccranoBinenue Meny U3 | IPUPOJHBIX COEIMHEHUN
MeETaJIIypTruu COCIMHEHUH. OKCHJIA menu(Il) | meramnos.
[Tonstne o metasypruu. YépHass | BOLOPOAOM. XapakTepusyT
u LIBETHAsI Mmetauryprust. | BuneodparmeHTs u 001IHeE CrIOCOObI
IInpomeramnyprus, craiasl  «IIponsBoacTBo TIONYdeHHs METAIOB!
TUAPOMETAILTYPIrus, YyryHa U CTaju.

ANEKTPOMETAILTYPrUsl. JloMEHHBIN
nporecc. [lepepaboTka uyryHa B
cTajb.

DNEeKTPOJIN3 PACIIaBOB.

Buneodparmentsl

u

cnaael «M3nenns w3
yyryHa H  CTalll».

Buneodparmentsl
Clanbl
«IIpon3BoscTBO
TFOMUHHUSI

u

[Upo-, TUAPO- U
AJIEKTPOMETAIUTYPTHH.
Konkperusupytor 31H
CHOCOObI npuMepamMu U
ypaBHEHUSMHU peakuui
C COCTaBJICHHEM
3JIEKTPOHHOTO OajaHca.
OnwuceIBatoT JIOMEHHBIH
npouecc u
NEKTPOIUTUYECKOE
HOJy4YEeHHE METAJJIOB.
Paznuuaror yépHbIE u




IBCTHBIC MCTAJJIbI, YYT'YHBI U
CcTaJii

56 O06o01IeHne  3HAHUN| YPOK-yIpaKHEHUE C Camocrositenbraas padora | O6o0maroT u
o Teme «MeTajuib» | UCTIOb30BaHUe CHCTEMaTH3HPYIOT CBOHU
CaMOCTOSITENIbHOW ~ paboThl 1O 3HaHUSA o TEMe:
BBINOJIHEHUIO MIPOBEPOUYHBIX «Metamnbl». [lpumenstor Ha
TECTOB, 3a/IaHUH U YIIPAKHEHUH. NpaKTUKE paHee W3Yy4YEeHHBIN
marepuaia,  pabortas 1O
rpynmnam ¢ 3aJaHusIMHU
Pa3HOro YPOBHS CIIOKHOCTH
S7 KonTponbHast pabor 3 [IpumenstoT Ha mHpakTHKE
o Teme «MeTtayuibhy paHee U3y4eHHBIN MaTepuall,
pabotas 1o Tpymnmam ¢
3aJJaHUSIMA Pa3HOTO YPOBHSI
CJIOKHOCTH, BBITIOJTHSIOT
KOHTPOJIBHYIO padoTy.
XuMHA ¥ OKpYsKawomas cpeaa (2 4)
58 XuMuueckas Crpoenue 3emiuu: sapo, MaHTHS,| JleMOHCTpamuu. HHTerpupyror cBeaeHUs 10

OpraHu3anusia

3€MHas Kopa, ux XUMHYECKUI

¢u3uueckoii reorpadpum B




BuneogparmeHnTs "

JTAHETHI 3eMIIA

cocraB. Jlutochepa wu €
XMMHUYECKUN cocTaB. MuHepasl.

Pynpl.  Ocagounble  1OpOABI.
[Tone3Hble MCKONIaeMBbIE.
XUMHUYECKUI cocTaB

ruapochepsl. XMMUYECKHH COCTaB
aTMOoChepBhl.

cnaitabpl «Ctpoenue 3emiun
1 €€ XMMUYECKUU COCTABY.
Komnexuusa muHepanos u
ropHsIx nopoJ. Komiekuus
«Pynp1 meTaimoBy.

JlabopaTopHble ONbITHI.
43. N3yueHue rpaHura.

3HAHUSI O XHUMHWYECKOH
OpraHu3alu  TUIaHETHI.
XapakTepusyroT
XHUMHYCSCKHI COCTaB
TeOJIOTHYSCKHIX
000J104eK 3eMIIH.
PaznuuaroT MuHepansl 1
TOPHBIE MOPOAbI, B TOM
YUCJIE U PYAbl

59

OxpaHa
OKpY’Karoleu
CpeIbl
XHUMHUYECKOI0
Barps3HEHUS

oT

HcTounuku XHUMUYECKOTO
3arps3HEHUs OKpYXKarolen

Cpeapbl. I'moGanbHbIe
JKOJIOTUYECKHE po0JIeMbI

YCJIIOBCUCCTBA. HapHI/IKOBHﬁ

s dexkr,

O30HOBBIC IBIPBI.

KHUCJIOTHBIC TIOXKJIH,

MexnynapoaHoe
COTpYyIHHUYECTBO B  oOmactu
OXpaHbl OKPYXAIOUIEH CpeAbl OT
XUMHUYECKOTO 3arpsI3HEHUS.
«3enénas XuMus».

JdemoHcTpanmu.
Buneopparmentsr u
clanuabl «['mobOanbHbBIE
AKOJIOTUYECKHUE MPOOIEMBI
YeJIOBEUECTBAY

XapakTepu3ylOT  HCTOYHUKHU

XUMHYECKOr0 3arps3HEHUs
OKpYyKarolen Cpenbl.
OnuceIBaloOT riao00anbHbBIE
DKOJIOTHYECKHUE POOJIEMBI

YyeJIOBEYECTBA, CBA3aHHBIE C
XUMUYECKUM  3arpsi3HCHUEM.
IIpennarator MyTH
MHUHUMH3AIIUA  BO3JICUCTBUS
XUMHUYCCKOT O 3al"p513H€HI/I$I Ha

OKPYXKArOIIYIO cpeny.
[IpuBogsT IIPUMEPBHI
MEXKYHAPOIHOTO

COTpyAHHYECTBa B 00JacTu
OXpaHbl OKPYKaOLIEH Cpelbl
OT XMMHYECKOI'0 3arpsI3HEHUS

(OID) (7 v)

O0001meHNe 3HAHMI 110 XUMHH 32 KYPC 0CHOBHO# IKO0JIbI. [ToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 9K3aMeHY




60 Bemectsa Crtpoenue aroma B cootBercTBuH ¢ | [Ipencrasnstotundopmanuio no teme «llepuognuecknii
IIOJIOKEHUEM XUMHYeCKoro | 3akoH U Ilepunonnueckas cucrema /. 1. Menneneesa B cBete
sanemMeHTta B llepumoanyeckoil | TEOpUU CTPOEHHUS aTOMa» B BUJE TaOIUI, CXEeM, OMOPHOTO
CUCTEME. KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM CPEJICTB
Crpoenue BemectBa: xumuueckas| MKT. Brimonusaror TECTOBLIE 3aJaHusd 1o
CBSI3b U KpPUCTAJUIMYECKUE teme.llpencraBnsiotunpopmaro  no  teme  «Bunsl
pEIéTKU. 3aBUCHMOCTh CBOMCTB | XHMUYECKUX CBS3€H M THUIIbI KPUCTALIMYECKUX DPEIIETOK.
00pa3oBaHHBIX sneMeHTamMu | B3aMMOCBS3b CTpOEHUST M CBOMCTB BEILECTB» B BHJE
IIPOCTBIX BEILECTB (METaJIOB, Ta0JIUI, CXeM, OMOPHOTO KOHCIIEKTa, B TOM YHCIE C
HEMETaJJIOB, OJaropoAHbIX ra3oB) | mpuMeHeHueM cpeacts MKT
OT TOJIO)KEHHUSI DJIEMEHTOB B
Ilepuonnueckoi cucreMe.

Tunonorus HEOPraHUYeCKHUX
BEILECTB, JEJICHUE UX HA KJIACChl
u rpynnsl. [IpeacraBurenn

61 Xumnueckuepeakiuy | [Ipusnaku u ycnoBusi nporekanus| [Ipencrapnsior mHpopmanmio no teme «Kiaccudpukamms
XMUMHYECKUX PEaKIIHii. XUMHUYECKUX PEAKIUH MO0 pa3In4IHbIM pu3Hakam. CKOpOCTh
THIONOrHs XHMHYECKUX peaKiuii| XAMAYECKUX PEAKLUii» B BUIAC TaONHL, CXEM, OINOPHOIO
110 Pa3IHIHBIM OCHOBAHMSM. KOHCIIEKTa, B TOM 4YHCI€ C NPUMEHEHUEM CPEICTB
PeaKIii HOHHOTO oGMeHa. UKT.BpimosHstoT TECTOBBIE 3aJIaHus o
OKHCIHTETEHO- teMe. XapaktepuzytoTOBP, okuciaurens 1 BOCCTaHOBUTEIb.
BOCCTAHOBUTEJIbHBIE PEAKLIUU

62 OCHOBBI XUMHYECKUE CBOWCTBA MPOCTHIX | XapakTepus3yroT oOII1e, OCOOCHHBIE M WHIUBUAYATbHbBIE

HEOPraHUYECKON BEILIECTB. CBOWMCTBAa KMCJIOT, OCHOBAaHHUM, COJIEM B CBETE€ TEOPUHU

XUMUU XapakTepHble XUMHYECKHE ANEKTPOJUTUYECKONM  JUCCOIMALUU.  APryMEHTHUPYIOT

63 OCHOBBI CBOMCTBA Coﬂeoﬁpagy}omnx BO3MOXHOCTB NPOTCKAHUA  XUMHUUYCCKHUX peaKL[PIfI B
HEOPraHUYECKOU OKCHJIOB, TUJIPOKCHIOB pacTBOpax  DJJIEKTPOJMTaX  MCXOAS W3 YCIOBHIA.

XUMUU (OCHOBaHWH, KHCIOT H Knaccuduupytot HeopraHnueckre BerecTBa mo cCocTaBy u

aM(OTEPHBIX CBOMCTBaM. [IpuBonsT MIPUMEPHI MIPEACTaBUTENEN

TUAPOKCHJIOB), COJIeH

KOHKPCTHBIX KJIACCOB U I'PYIIII HCOPTraHNYCCKUX BCILICCTB




64 [loBTOpEHME u | TectupoBanue, penieHue 3a1a4 1 | BBINOIHAIOT TECTHI U YIPAKHEHHUs], PELIAIOT3a1a4U 110
000011IeHUE 110 TEME. | BBIIIOJHEHHE YIPAKHEHUH IO | TeMe.

[ToaroroBka K | TeMe [TpoBOAAT OIIEHKY COOCTBEHHBIX JOCTHIKCHUI B YCBOCHHH
KOHTPOJILHOH paboTe TEMBI.

Koppektupytor cBoM 3HaHUS B  COOTBETCTBHUHM C
IUTAHUPYEMBIM Pe3yIbTaTOM

65 KoHTpOJbHAas [TprMeHSIIOT Ha IPAKTHKE paHee H3YYCHHBINH MaTepHa,
pabotaNe4 «Toropas paboTasi 1o rpymmnam C 3aJaHUSIMH Pa3HOI'O YPOBHS
[0 KypCy OCHOBHOM CJIO)KHOCTH, BBINOJHSIOT KOHTPOJIBHYIO padoTy.
[IIKOJIBI»

66 AHaIIN3 KOHTPOJIbHOU KoppekTupytot cBou 3HaHUS

pabotel. [loaBeneHue
HUTOTOB I'O/Ia.

67-68 PesepBHOE Bpems

KpnTepml OLIEHUBAHMA TOCTHKEHUM oﬁyqamumxcﬂ

OcHoBHasl 3a/1a4a ¥ KpUTEpUH OLIEHKU — OBJIa/ICHUE CUCTEMOM yueOHbIX AEHCTBUIM ¢ N3ydaeMbIM YUeOHBIM MaTEpUATIOM.

CucTeMa OLIEHKH BKJIIOYAET B ce€0sl BHYTPEHHIOIO (OCYILIECTBIISIEMYIO CaMOM LIKOJION) M BHELIHIOK (OCYIIECTBIIsIeMasi BHEIIHUMU 10 OTHOILEHHIO K
LIKOJIE CITy>K0aMH).

JJ1 OLIEHKU MCTONb3yeTCs epcoHUUIMpOBaHHas HH(GOpMalns U aHOHUMHas (HerepcoHU(ULIMPOBAaHHAs).

[lepconnuumpoBaHHON OLIEHKE MOJJIEKAT TOJIBKO METAIIPEIMETHBIE U IPEIMETHBIE PE3YIbTaThl U3 0JI0Ka «BBIMTYCKHUK HAyYUTCSI».

OreHKa TOCTHKEHUN peaTn3yeTcsl «METOJIOM CIOXKEHHS», IPU KOTOPOM (PUKCHUpYeTCs TOCTUKEHHE OIIOPHOTO YPOBHS U €ro NpeBblieHue. Jis
OLICHMBAHUS MCIOJB3YIOTCS: CTaHIAPTU3UPOBAHHBIE MUCBMEHHBIE U YCTHBIE Pa0OOTHI, MPOEKTHI, MPAKTUYECKUE pabOThl, J1abopaTopHbIe padOTHI,
TECTBI, 3a4EThl, TBOPUECKHE pabOThI, CAMOaHaIN3, CAMOOLIEHKA, HA0II0IEHUS U TIP.

Tunbl 3a1aHuil, KOTOPbIE UCIOJIB3YIOTCS 11 OLEHKH JOCTHKeHHIA:

1o opme OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM;
10 YPOBHIO MTPOBEPSIEMBIX 3HAHUH, YMEHHI, CIIOCOO0B JecTBUIT: 0a30BbIN U MOBBIIIEHHBIH YPOBEHb;
10 UCIOJIb3YEMBIM CPEJCTBAM: 33aHUSI JJI1 MUCbMEHHON WM YCTHON Oece/Ibl, MpaKTHUYEeCKUe 3a/1aHus, JabopaTopHbIe paboThI;

10 (I)OpMC MMPOBCACHUA: JISA PIH,Z[HBHI[yaJIBHOf/'I niIn prnHOBOﬁ pa6OTLI. HTorosas onmeHka CKJIAAbIBAETCA U3: HAKOILICHHBIX
OIICHOK (XapaKTepI/BYIOT AUHaAMHUKY 06pa3OBaTCJILHLIX JOCTHKEHHUI y‘IaIJ_II/IXC}I); OLICHKU 3a CTAHAAPTHU3UPOBAHHLIC UTOT'OBBIC

paboTHI (XapaKTepu3ylT YPOBEHBb TPUCBOCHUS CITIOCOOOB ACHCTBUIA)




BHyTpeHHIOI0 CHCTeMY OLICHKH HA CTYIIEHH OCHOBHOI0 00111ero 00pa3oBaHusi

KJIacCU(UITUPYETCS CIEAYIOIIUM 00pa3oM H BKJIIOUAET

npoucaypbl: HHAMBUAYAJbHbIC PE3YyJbTaThbl YYAIIIUXCH - B cq)epe Pa3BUTHUA Y HUX KOMIIETCHTHOCTHBIX YMeHI/Iﬁ W HAaBBIKOB, BBIABJIIAIOTCA B XOJC

IMCHUXOJIOTO- NIEAArorn4eCKOro MOHUTOPHHTIA,

NPEeAMETHBIC PE3YJbTAThI - PC3YJIbTAThI, IIOJIYYCHHBIC B IIPOLCCCC OICHUBAHWA YIUTCIIAMHA IIKOJIbI HA TPCIMETHOM YPOBHC, BHYTPUIIKOJBHBLIC
Pe€3yJbTaThl - pC3YyJIbTaThl, IOJTYYEHHBIC B XOJA€ aAMUHUCTPATUBHOI'O KOHTPOJIA, HTOT'OBOM aTTeCTallMM ydalluXxcCs

( KOHTpOJIEHBIE PAOOTHI, IPOMEKYTOUHBIE, UTOTOBBIE, TUATHOCTUYECKHE);

BHENIKOJIbHbIE Pe3yJIbTATHI - PE3yJIbTaThl OJIUMITHA, KOHKYPCOB, COPCBHOBAHHM, KOH()EPSHIIHIA U T.I1.;
pe3yJIbTaThl, OJYYCHHBIE B X0/I¢ HE3aBUCUMOM BHEIIIHEH OLEeHKM - Pe3YJIbTaThl oTydyeHHbIe B Xoje [ 1A
HedopMaTU30BaHHAS OLEHKA - TTOPT(OIHO.

Jis onrcanus TOCTHKEHUHM 00yJaromuXcs 1eJIecO00pa3HO yCTaHOBUTH CIEAYIOLIUE MSTh YPOBHEH:

YpoBeHb JocTHiKeHNEe VIAHUPYEMBIX pe3yJIbTaTOB Ounenka (oTMeTKa)
basosblii JEMOHCTPUPYET OCBOCHUE Y4YEOHBIX JNEHCTBUM C OMOPHON CUCTEMOW 3HAHWU B paMKaX | «yIOBJIETBOPHUTEIHHOY (mm
YPOBEHb nuana3oHa (Kpyra) BbIAEIEHHbIX 3aad. OBnazeHue O0a30BbIM YpPOBHEM SIBISIETCS | OTMETKA «3», OTMETKA
AOCTHIKEHU I JIOCTATOYHBIM JUISL TIPOJIOJKEHHS OOYUESHHS Ha CIIEAYIOMIEN CTyneHr 00pa3oBaHusl, HO HE | «3auTEHO»).

1o Ipo(PUIILHOMY HAPABJICHUIO
IloBbIIEHHBIH | YCBOCHHE OTIOPHON CHUCTEMBI 3HAHWH Ha YPOBHE OCO3HAHHOTO MTPOU3BOJILHOTO OBIIAJICHHS | OLIEHKA «XOPOIIO» (OTMETKA «4»);
ypOBeHb y4eOHBIMU JEUCTBUAMHU, JOCTATOUYHBIA O KPYro3op, MHpoTa (WM H30MPATEILHOCTH)

uHTepecoB. Takue oOydaromuecs MOTYT OBITh BOBJICYEHBI B MPOECKTHYIO AESITEIHLHOCTD

Mo TMpeIMeTy U COPUEHTHPOBAHBI HAa MPOJOHKEHHE OOy4YeHHS B CTapIIUX Kiaccax Mo

JaHHOMY MPOQUITIO.
Boicokuid Bonee monHOE (10 CpaBHEHHIO C MPEIBLAYIIIMM) YCBOSHUE OMTOPHOM CHCTEMBbI 3HAHUHW HA | OIIEHKA  «OTIWYHO»  (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOTO MPOW3BOJIHLHOTO OBIAJACHUS YI€OHBIMU JIEUCTBUSIMHU, TOCTATOUHBIN | «5»).

Kpyro3op, upoTa (Wi1 U30UpaTeIbHOCTH ) MHTEPECOB. Takue 00yJaronecss MOryT ObITh

BOBJICUEHBl B TIPOCKTHYIO JAEATEIBHOCTh MO MNPEAMETY H COPUEHTUPOBAHBI Ha

MPOJIOJKEHHE 00yUeHHUS B CTapIIUX Kjlaccax Mo JAaHHOMY ITPpoduito.




IMoHM:KeHHBIIl | OTCYTCTBHE CHCTEMAaTUYECKON 0a30BOI MOATrOTOBKH, 00YUYAIOIIUMCS HE OCBOCHO JaKe U | «HEYIOBICTBOPUTEIHHO)
YPOB€Hb MOJIOBUHBI  TUTAHUPYEMBIX  PE3yJbTaTOB, KOTOpPbIE  OCBaWBaeT  OOJBIIUHCTBO (oTmeTKa «2»)
00yJaroImuxcs, UMEIOTCS 3HAYUTEIbHbIE MPOOENbl B 3HAHMAX, JalbHEiIIee o0ydeHue
3arpyaneHo. [lpu 3ToM 0OOy4aromMiCs MOXET BBINOMHATH OTACIBHBIC 3aaHUs
MOBBIIIEHHOTO ypoBHA. JlaHHas rpynma oOydaroummxcsi (B cpelHeM B XO0Je O0y4eHHUs
cocraBistonias okoimo 10%) TpeOyer crnenuaabHOW IUATHOCTHKU 3aTPyJHEHUN B
o0y4eHHnH, MPOOENOB B CHUCTEME 3HAHWN M OKa3aHUH LEJICHANPABICHHON MOMOIIU B
JTOCTHKEHUH 0a30BOTO YPOBHS

Huskwuii HaJIW4ue TOJBKO OTAENbHBIX (parMEeHTapHbIX 3HAHUW MO MpeaMeTy, AalibHEHIIee | OLleHKa «I10X0» (oTMeTKa «1»)
YPOBEHb oOyueHue MpakTUYecKu HEBO3MOXKHO. Tpebyercs crenuanbHas NTOMOIIb HE TOJIBKO IO
yueOHOMY MpeAMeTY, HO M 1Mo (OPMUPOBAHUIO MOTHBAIMU K OOYYEHHIO, PA3BUTHIO
MHTEpeca K M3ydaeMoil mpeaMeTHOW 00JiacTH, MOHMMAHUI0 3HAYMMOCTH IpeaMeTa AJis
KHU3HU U JIp.

Xapakrepuctuka uudpoBoii OeHKH (0TMETKH)

«5» (OTJIMYHO») — YPOBEHb BBIIIOJHEHHS TPEOOBAHUI 3HAUUTENBHO BbIIIE YAOBIETBOPUTEIBHOTO: OTCYTCTBUE OIIMOOK KakK IO TEKyIIeMYy, TaK U
0 MIPEBIAYIIEMY yUeOHOMY MaTepHaiy; He 0oJiee OIHOTO HEJ0UETa; IOTHYHOCTD U TMOJIHOTA U3JI0KEHUS.

«4» («XOpo1I0») — YPOBEHb BBINOJIHEHHs TPeOOBAHUI BBIIIE YIOBIETBOPUTEILHOTO: UCIOIb30BAHUE JIOTOJHUTEILHOTO MaTepraa, MoJIHOTa U
JIOTUYHOCTh PACKPBITHS BOINPOCA; CAMOCTOSATEIbHOCTh CYXKICHHM, OTpa)X€HHE CBOEro OTHOUIEHHS K IpeaMeTy obcyxnaeHus. Hamuune ommbok u
HE/I0YETOB B KOJIMUYECTBEHHOM BBIPa)KEHUH 0 OT/IEIbHBIM IPEAMETaM OTpa)kaeTcsl B JIOKAJIbHBIX aKTaX O TeKYyILel U UTOroBoi (pyOexHOI) aTTecTaliuu
o0y4Jaronmxcs.

«3» («yI0BJIETBOPHUTEJIBLHO») — JOCTaTOYHBIH MHUHHMAaJbHBIA YPOBEHb BBINIOJIHEHUS TpPeOOBaHUM, MpPENbABISEMBIX K KOHKPETHOH paboTe,
OT/eNIbHbIE HapyLIEHUs JIOTHUKHU M3JI0KEHUS MaTepraa; HEMOJHOTa pacKpbITHs Bonpoca. Hannune ommboK U HE104eTOB 10 OT/AEIbHBIM IpeIMeTaM B
KOJINYECTBEHHOM BBIPAKEHUH OTPAKAETCS B JIOKAJIBHBIX aKTaX O TEKYIIEH U UTOroBoi (pyOeKHOI) aTTecTanun 00yJaromuxcs.

«2» («1J10X0») — YPOBEHb BBINOJIHEHHS TPEOOBaHUI HUXKE YAOBIETBOPUTEIILHOTO: HAPYIIIEHHUE JIOTUKHU; HETIOJTHOTA, HEPACKPBITOCTh 00CYKAaeMOro
BOIIPOCA, OTCYTCTBHE apryMEHTalMU JIMOO OIIMOOYHOCTh €€ OCHOBHBIX MosiokeHui. Hannume ommboK M HEOYETOB MO OTAEIbHBIM IpeIMETaM B
KOJINYECTBEHHOM BBIPKEHUH OTPAKaeTCsl B JTIOKAJIBHBIX aKTaX O TEKYIIeH U UTOroBoM (pyOekHOIi) 00 aTTecTaliui 00yJaronuxcs.



KoHTpoabHO-U3MepuTeIbHbIe MATEPHUAJIBI [TPEIHA3HAYEHBI JUIS IPOBEPKU YPOBHS YCBOCHUSI yU€OHOIO MaTepHaia Ha OCHOBaHUH
00pa30BaTeNLHOTO MUHUMYMa COACPXKaHKS 00pa30BaHUs U TPEOOBAHMIA K YPOBHIO MTOJATOTOBKH BBITYCKHUKOB IIKOJ. OHU COCTABIICHBI HA OCHOBE
MHOTOJICTHEH TMeIarOrn4eCKOi MPAKTHKHU C YI€TOM Pa3IUYHBIX METOIMYECKUX pa3paboOToK.

ITo BceM rimaBam Kypca M UX pasjenam IpejiaraeTcsl TeKyIuid 1 TeMaTHUeCKU KOHTPOJIb 3HAaHUM ¥ yMEHUN B (popMe XUMUYECKUX AUKTAHTOB U
TECTOB, CAMOCTOSTEIILHBIX U KOHTPOJBHBIX paboT. 3aaHus 000MX BapUAHTOB PabOT CXOJHBI MO COACPIKAHUIO U XAPAKTEPY BBIMOIHIEMBIX YUCOHBIX
JIEUCTBUM.

Jiis opranu3auu 3QPeKTUBHON pabOTHI BCETO Klacca ¢ YIeTOM MHAUBHIYAIBHBIX CIOCOOHOCTEH KaXKIOTO yJalierocs B psiae padboT, BXOASIINUX B
nocodue, MpeacTaBiICHbl 3aJaHuUs PAa3INYHBIX YPOBHEH CII0)KHOCTH.

HezaMeHHMBIM NOMOIIHUKOM Tielarora B KOHTPOJIE 3HAHWM SIBIAIOTCS 3aAaHus B (opme Tecta. X MOXHO MCIONB30BaTh Ha Pa3HBIX ATamax
y4eOHOro npoiecca:

 IIPU U3YYEHUH HOBOTO MaTE€pUAIIa;

* Ha 3Talle 3aKPEIUIeHUs] U3y4eHHOI0 MaTepuana;

+ Ha ypokax 0000I1aro11ero NoBTOPEHHUS;

* MPU TEKYLIEM U TEMATUYECKOM KOHTPOJIE 3HAHUI, YMEHUN U HABBIKOB YUYalUXCS;

« MIPU MOATOTOBKE YYalllUXCs K 9K3aMeHaM KakK B YCTHOM, TaK M B MUCbMEHHOU popme, ocobernHo B hopme EI'D.

J171g KaXKI0i TEMBI U €€ pa3/IesioB MPEJI0AKEHBI TECTOBBIE 3a/IaHUs PA3HOTO YPOBHS CIOXKHOCTHU B IBYX BapUaHTaX, paccuuTaHHble Ha 15—35
MUH WY Ha TENbIA ypoK. J1Jisi BRICTaBJICHHS OLICHKHU MPeiaraeTcsl UCIOJIb30BaTh CIECIYIOUIYIO TPOLICHTHYIO Kay: 35% BBIMOJTHEHHBIX 3aIaHU —
OIICHKA «2»;

36—61 % — orenka «3»; 62—85%

— OIleHKa «4»;

86—100% — omeHka «5».

B 3aBuCcHMOCTH OT pe3yabTaTOB BHIMOTHEHHS PaOOTHl YUUTETh MOKET BHOCUTH B IIPEIJIOKEHHYIO CUCTEMY OLIEHUBAHUS KOPPEKTUBBI, TOCKOJIBKY
OCHOBHAs 11€7Tb KOHTPOJISI B IAaHHOM CJIy4ae — HE COOCTBEHHO BBICTaBJICHHE OLICHKH, a OTpeAeNIiCHUE YPOBHS YCBOCHUS yUYalllUMUCA Y4eOHOTO
Marepuaia U HalpaBJIeHUH JadbHEHIe paboThl HaJl MOBBIIIEHUEM KaueCcTBa 3HAHUN

3ananue noxa uudpoi 1 ouenusaercs 3 Gamtamu; nox uudpoit 2 — 5 Oamnamu; nox udpoi 3-8 Gamtamu. 3agaHus, OTMEUYEHHbIE *, — JUId
WH/IMBUyAIbHOTO BBITIOJTHEHUSI.

Ecnu He yka3aHO MHOE, KaX/Iblil OTBET 4acTeil OlleHUBAETCS:

« yactu A — 2 Oamiamu; « yactd B — 4 Gamnamu;

« yactu C - 6 Gaymamu.



OI[HaKO HC BCC ydalqueCAa MPUCTYMNAKOT K 3aJaHUAM 4YaCTH C u TeMm 0ojlee BBIIOJHAIOT HUX IMOJHOCTHIO. UTOOBI MOBBICHTH MMOJIOKHUTCIIbHYTO
MOTHUBALMIO K BBIIIOJIHEHUIO 331aHuil yactu C, yunuTellb MOXKET OOBSIBUTH O BBICTABJICHUH 110 PE3yJIbTaTaM TECTa BYX OLIEHOK: MepBON — 3a yacTu A u
B, a BTopoii — 3a yactb C — € HUCII0JIb30BAHUEM IIPOLIEHTHOMN IIKaJIbl OLIEHKH 3HAHUH.

BOHpOCBI AJI1 BCEX BUAOB KOHTPOJIA 3HAHUU COCTaBJICHBI TAKUM 06pa30M, YTOOBI neaaror ¢ ux NOMOIbIO MOT BBISIBUTH 3HAHUA YUAIUXCA 110 BCCM
Y3JIOBBIM BOIIPOCAM IJIaBbI M pa3/iena Kak Ha 6a30BOM ypOBHE, I'/ie HE0OOXOAMMO TOJIbKO BOCIIPOM3BEIEHUE y4eOHOro MaTepraa, Tak U Ha YCI0)KHEHHOM
YpOBHE, T TpeOyeTcsi yMEHHe aHAJIM3UPOBATh U CPAaBHUBATH JAHHbIC, TPUMEHSSI TBOPUYECKHE CIOCOOHOCTH.

Bce oOyyaromiue BUIbI KOHTPOJIS MPEATIONATAIOT KOJUIEKTUBHYIO JESITEIbHOCTD YUYALIHXCs JIN0O B Mape, JIU00 B TPYIIIE U CAaMOIIPOBEPKY.

[Tpu moAroToBKEe K KOHTPOJIBHBIM paboTaM HEOOXOAMMO OOpaTUTh BHUMaHHME Ha 33JaHHUS YPOKOB 00OOINAIOIIETO MOBTOpEeHUs. B sToMm ciydae
yyaIiuecs: B COOTBETCTBUU CO CBOMMU CIIOCOOHOCTSIMM ONPEAEISIIOT Ul ce0s 3ajaHNs, KOTOPbIE MOT'YT BBIIIOJIHUTD.

PacueTHble 3a/1aun pa3IMyYHbIX TUIIOB M YPOBHEH CIO0XHOCTH IPEACTABICHbI B OCOOMH OJIOKAMH, a TAK)KE BKJIIOUEHBI B PAa3HbIE BUABI KOHTPOJISA
3HAHUHU. YUUTEIb MOXKET 10 JKEJIAHWIO BKIIIOYATh UX KakK JOIIOJIHUTEIBHOC 3a1aHUC B JII000H BUJ KOHTPOJIA WM HOpCjiaratb ydalmyMcs OTACIbHBIC
CaMOCTOSITeNIbHbIE paOOTHI IO PELICHUIO OJOOHBIX 3a/1ay.

IIpoBeneHne XHMHYECKOT0 TUKTAHTA

3ananus A7 000MX BapUaHTOB KPATKO 3aIMCHIBAIOTCS Ha JIMLEBOM CTOPOHE AOCKM MJIM Ha KOJAOTPAHCIIAPAHTE; OTBETHI HA BOIPOCHI XKeJaTeIbHO
HanucaTh Ha 0OpPaTHOM CTOPOHE JIOCKH MITH TaK)Ke Ha KOJAOTPaHCIapaHTe. Y UnTellb 3aYUTHIBACT COACPKaHNE BOIIPOCA, YUAIIHECs 3aIIMCHIBAIOT OTBET B
TeTpazsX.
[To oxOHYaHWHU TUKTAaHTA IPOBOIUTCS CAaMOIIPOBEPKA:

+ OIIMOOK HET — OLIEHKA «5»;

« nomyuieHsl 1—2 ommoku — «4»;

* JOMyIIeHBI 3 OMMUOKH — «3».

B 3aBUCHMOCTH OT CTENIEHU MMOATOTOBIEHHOCTH yYaIIUXCsl YIUTEIb MOXKET H3MEHUTh KPUTEPHUI OLIEHKH paboT B rmonb3y yueHuka. [IpoBenenne

CaMOCTOSITeIbHOM PadoThl

CamocrosTenbHast paboTa npeanonaraeT Jubo mapHyo, Ju00 rpynnoByro ¢opMy paboThl M JaeT BO3MOXKHOCTH Jydllle OTpadOTaTh M3ydaeMble
BOIPOCHI MO/ KOHTPOJIEM YUUTENS U B XO€ CAMOCTOSITEIbHOM AeATeNbHOCTH (JUIs 00ydaroleil paboTsl) MO0 JTydle MOArOTOBUTHCA K KOHTPOJIBHOM
paboTe, KOTOPYIO MPEICTOUT BBIMOJIHATh HA CIEAYIONIEM Ypoke (1t o0o0miaromeit paboTsl). 3alaHus BBIIOIHAOTCS B ape (TpyIie), 4To Mo3BOJseT
HSKOHOMHTH BpeMs Ha oTBeT. OT/ebHbIe 3aJaHus (TI0/] 3HAKOM *) yJaliecs BBITOIHSIIOT CaMOCTOSTEIBHO. 11 KOHTPOJIS yJaruMcst IPeI0CTaBIISETCS
BO3MOKHOCTh CBEPHTH CBOM OTBETHI C 3TAJIOHAMHU, KOTOpPbIE OYAYT aHbl YYUTEIEM IO OKOHYaHUU pabOTHI.



OuneHka NpakTHYEeCKUX YMEHUI yUammxcst

Yunrenn JOJIKCH YUUTBIBATD!:

- IpaBUJILHOCTL OIMPCACIICHHUA LICJIN OIIbITA,

- CaMOCTOATEIBHOCTD M0JI00pa 000PYI0BaHUS 1 OOBEKTOB;

- MIOCJIEZIOBATEIBHOCTD B BBIMOJIHEHUU Pa0OThI 10 3aKJIA/IKE OIbITA;

- JIOTUYHOCTh ¥ TPaMOTHOCTh B ONTMCAHUU HAOIOJICHHI, B )OPMYJIMPOBKE BBIBOJA U3 OTIBITA.

Otmerka "'5" - MPAaBUJIBHO OIPEJIEIICHA LIEJIb OIbITA,

- CaMOCTOSITENIbHO, C HEOOXOAMMOM MMOCIIEI0BATEILHOCTHIO IPOBECHBI TO00P 000pyIOBaHUS U OOBEKTOB, a TAKXKE
paboTa 1o 3aKJIajKe OIbITa;

- HAy4YHO IPaMOTHO, JIOTUYHO OMUCAaHbI HAOIIOACHHS U C(HOPMYIUPOBAHBI BHIBOJIBI U3 OMBITA.

Otmetka "'4" - IIPABUJIBHO OIPEJIEIICHA LIEJIb OIIbITA;

- CaMOCTOSITENILHO MPOBEICHA padoTa Mo noAdopy 000pynOBaHUS, 0OBEKTOB; MPHU 3aKJIAJIKE OIbITA JOMycKatoTcs 1 -2
OIIIMOKHU;

- HAyYHO IPaMOTHO, JIOTUYHO OMHUCAaHbl HAOMIOAeHHS U C(HOPMYIUPOBAHBI BHIBOJIBI U3 OMBITA;

- B OMKMCAHUU HAOIIOICHUI U3 OIBITA JOMYCKAIOTCA HEOOJbIINE HETOYHOCTH

Otmerka "3" - IPAaBWJIBHO OIPEJIETICHA LIEJIb OIbITA;
- mo100p 0060pyI0OBaHUS U OOBEKTOB, a TAKKE PAOOTHI 10 3aKJIAJIKE OIBITA MPOBEEHBI C IIOMOIIIBIO YUUTEIIS;
- JIOMYCKAIOTCSI HETOUHOCTH U OIIMOKY IIPU 3aKJIaJIKe OTbITa, OMUCAHUH HAOMI0AeHUH, (OPMYTUPOBAHUN BHIBOJIOB.

Otmerka "2" - HE ONPEEIIEHa CAMOCTOSTEIIBHO LIEJIb OIbITA;
- He 0TOOpaHO HYXKHOE 000pyI0BaHNUE;
- IOMYCKAIOTCsI CYIIECTBEHHBIE OIIMOKH MPH 3aKIaaKe U 0(OPMIICHHH OTIBITA.

Ouenka ymeHui

Yunrenn JOJIKCH YUYW TBIBATH!:

- MPaBUJILHOCTH MPOBEICHUS HAOIIOICHUH 110 3aJaHHIO;

- yYMEHUE BBIICNIATH CYIIECTBEHHbBIE TPU3HAKHN Y HA0II0aeMoro o0beKTa (mpoiiecca),

- JIOTHYHOCTh M HAYYHYIO TPAMOTHOCTH B O()OPMJICHHH Pe3yJIbTaTOB HAOJIIOICHUH U B BBIBO/IAX; - IPOBEACHUE HAOIIOICHHS 10
3aJJaHHIO;

Otmerka "S5" - IPaBUJILHO MO 33JJaHUIO YYUTENS IPOBEJCHO HAOIIOIEHUE;
- BBIJIETICHBI CYIIIECTBEHHBIE IPU3HAKH Y HA0II0aeMoro o0bekTa (rpoiecca);
- JIOTUYHO, HAYYHO IPaMOTHO 0(OPMIIEHBI PE3yJIbTaThl HAOIIOIEHUH U BBIBOJIBI.




OtMmeTka "4" - MPaBUJILHO 10 33/IaHUI0 YYUTENS TIPOBEICHO HAOIIOACHUE;
- MIPHU BBIICJICHUN CYIIECTBEHHBIX MTPU3HAKOB y HA0II01aeMOT0 00BeKTa (Iporiecca) Ha3BaHbl BTOPOCTEIICHHEIE;
- IOITyCKaeTcss HeOPEKHOCTh B 0POPMIICHUN HAOIIOACHUI M BBIBOJIOB.

Ormerka "3" | - JIOITYCKal0TCA HETOYHOCTU U 1-2 omuOKu B poBeieHUU HAOII0CHHIM 110 331aHUI0 YUUTEJIS;
- IIPY BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y HA0II0JaeMOT0 00beKTa (IIpoliecca) BELICISIFOTCS JIHIIb
HEKOTOpBIC; - JomyckaroTcs omuoku (1-2) B opopmieHnr HaOJIOICHHUI 1 BBIBOJIOB.

Otmetka "2" - JoryckaroTes omuoku (3-4) B mpoBeeHUH HAOIIOACHUN 10 3a/IaHUI0 YUUTES,;

- HEMPaBUWIBHO BBLICISIOTCSA IPU3HAKK HabIr01aeMoro o0bexTa (mpouecca);

- noryckatores omuoku (3-4) B opopmitennn HabmoaeHUH 1 BEIBOIOB. Dopma aTTecTanuu 1o OMOJIOTUH MOKET OBITh
pa3IMYHON: YCTHBIHM SK3aMeH Mo OwiieTam, 3anmra pedepara, TSCTUPOBAHUE, 3aIMTa POCKTA.

®opMbI pecTaBIeHUsI 00Pa30BaTeIbHBIX Pe3yJIbTATOB!

* TtabeJb yCIIeBaeMOCTH 110 TpeaMeTaM (C YKa3aHueM TpeOOBaHUM, MPEABSIBISIEMbIX K BBICTABICHUIO OTMETOK);

*  TEKCTHI HTOTOBBIX TUArHOCTUYECKUX KOHTPOJIBHBIX PadOT, IMKTAHTOB | T.JI. U aHAJIN3 MX BBIMOJHEHUS 00yJaromumcs (MHpopmanus 00
9JIEMEHTAX W YPOBHSX MPOBEPSIEMOT0 3HAHUS — 3HAHHS, TOHUMaHHS, TIPUMEHEHUS, CUCTeMaTh3aun); [ ycTHas OIeHKa YCIENIHOCTH
pe3yabTaToB, (GOPMYIUPOBKA IMPUYHH HEYIa4d U PEKOMEHIAINI 110 YCTPAHEHHUIO IPOOEIOB B 00YYEHHOCTH 110 TIPEIMETaM;

*  nopT¢oIHo;

*  pe3yJIbTATHI ICUXOJIOTO-TIEarOTMYECKUX UCCIIeIOBAHUN, HIUTFOCTPUPYIONINX JUHAMHUKY Pa3BUTHS OTJCIbHBIX HHTEIUICKTYAIbHBIX H

JTUYHOCTHBIX KauecTB oOyyvaromierocs, YV /1.

Kpurepusimu onieHMBaHMs SBIISIOTCS:
*  COOTBETCTBUE JJOCTUTHYTBIX MPEIMETHBIX, METANPEAMETHBIX M JIUYHOCTHBIX PE3yJbTaTOB 00YUaIOIIMXCS TPEOOBAHUAM K pe3ysbTaTaM
OCBOEHHUS 00pazoBaTeIbHOMN MPOrpaMMbl OCHOBHOTO 0611iero oopasosanust ®I'OC; 0 nuHamuKa pe3ynbTaToB MpeAMETHOHOOYUYEHHOCTH,
¢dopmupoBanus YVY/I.
OneHka NOCTHKEHNs METANpPEeIMETHBIX pe3yJabTaToB MoXeT. [IpoBoadrcs B xone pa3inyHbIX npoueayp. OCHOBHOM MpOLETypOH UTOrOBOW OLIEHKH
JOCTHKEHHS METaPeAMETHBIX PE3YIbTATOB SBIIACTCS 3aUUma umo2068020 UHOUBUOYAILHO20 NPOEeKMA



