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IHosicuuTeNLHAA 3aNIUCKA
Pabowas mnporpamma 1o XHMHUH IIOCTpOE€HAa HA OCHOBE (YHAAMEHTAJIBHOIO sjpa

COJIEp>KaHusl OCHOBHOTO 00IIero o0pa3oBaHus, TpEOOBAHUN K pe3y/ibTaTaM OCBOSHUS OCHOBHOU
00pa3oBaTeNbHONW MPOrpaMMBl OCHOBHOTO O00IIEro oOpa3oBaHUs, TPeOOBaHUW K CTPYKTYype
OCHOBHOH 00pa30oBaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIEero o0pa3oBaHUs, MPONUCAHHBIX B
denepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHIapTe OCHOBHOTO O0IIEro o0pa3oBaHus,
a taxke KoHnenmun 1yxoBHO-HPAaBCTBEHHOTO PAa3BUTHUS M BOCIIUTAHUS rpaxaannHa Poccun.

[IperonaBanrie yd4eOHOro Kypca «XUMHUH» B OCHOBHOM IIKOJE OCYIICCTBIISACTCS B
COOTBETCTBUHM C OCHOBHBIMH HOPMATHBHBIMH JTOKYMEHTAMH M HHCTPYKTHBHO METOJMYCCKHUMHU
MaTepHaJaMu:

v' 3akon Poccuiickoii ®enepaiun «O06 oOpasosanuu B Poccuiickoit ®Denepanun» OT
29.12.2012r. Ne273-D3;

v OegepalbHBIil TOCYAaPCTBEHHBIN 00pa30BaTE/bHBIA CTaHAAPT OCHOBHOTO 00IIero oopa-
30BaHUs, YTBEP)KIEHHbIA mNpukazoM MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «O6
VIBep)KIEHHH W  BBEIACHWU B  JelicTBHe  (efepalbHOrO  TOCYAapCTBEHHOTO
00pa3oBaTEeNBPHOIO CTAaHIApTa OCHOBHOIO oO0IIero oOpa3oBaHus» (B pel. IpHKasa
MunoOpnayku Poccun ot 29.12.2014 No1644)

v' Xumus. Paboune nporpammsl. [Ipenamernas nunus yudebuukos O. C. I'aGpuensna, U. T.
OctpoymoBa, C. A. CnaakoBa. 8—9  kjaccel: y4yeOHOe  mocoOue s
obmeobpazoBarenpHbix opranuzauuii / O. C. Tabpuensn, C. A. CnagkoB — M.:
IIpocsemenue, 2019.

v" B coorserctun ¢ OOITI MBOY COIII ¢. IMammuo

Iein kypcea:
. @Dopmuposanue y ydamuxcs LEIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUpA.
. Pazeumue 103HABATEIbHBIX WHTEPECOB, WHTEIJIEKTYaJIbHBIX M TBOPYECKUX

CIIOCOOHOCTEHM yyammxcsi B TMPOLECCe H3YYCHHMs] XMMHUYECKOM Hayku U e€ BKIaga B
COBPEMEHHBI HAy4YHO -TEeXHHUYECKUW mporpecc; (OPMUPOBAHHE BAKHEUIINX JIOTUYECKUX
oreparii MbpIIUIEHUsT (aHaIu3, CHHTE3, 0000IleHWe, KOHKpETH3allus, CpaBHEHHWE U Jp.) B
MPOLIeCCEe MO3HAHUSI CHUCTEMbI BOXHEUIINX MOHITHI, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHHH,
CBOMICTBax U NPUMEHCHUN XUMHNYCCKUX BECIICCTB.

B Bocnumanue yO0eXIEHHOCTH B TOM, YTO NMPUMEHEHHUE IMONYYCHHBIX 3HAHUU U
YMEHUW 10 XUMHH SIBISIETCS OOBEKTUBHOM HEOOXOIMMOCTHIO ISl Oe30macHOM paboThl ¢
BCIICCTBAMH N MaTC€pUuajlaMHi B 6I)ITy M Ha IIPOU3BOACTBE.

. IIpoekmupoeanue u peanu3ayus BHITYCKHUKAMH OCHOBHOW IWIKOJBI JTHUYHOMN
00pa3oBaTeNnbHONW TpaeKTOpUHU: BBIOOP Tpodwiist OOydeHHST B CTaplied IIKOJIE WIH
PoeCCHOHATBHOTO 00Pa30BaTEIHHOTO YUPEIKICHHUS.



® Oesnaoenue KJlrouesobimu KomnemeHnuuamu: y‘le6H0'H03HaBaTCJ'IBHBIMI/I,
I/IHq)OpMaLII/IOHHBIMI/I, IHECHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATUBHBIMU.

JUist TOCTHKEHUS] ATHX IeNiell B Kypce XMMHHM Ha CTYNEHH OCHOBHOTO 00HIero oOpa3oBaHHA
pelIaloTCs CICAYIONIHE 3aAa4n:
v (GOpMHpPYIOTCS 3HAHWS OCHOB XHMMHYECKOM HAyKd — OCHOBHBIX (DaKTOB, IMOHSATHIA,
XUMHYECKUX 3aKOHOB U TEOPHii, BBIPAKCHHBIX TIOCPEICTBOM XHMHUUYECKOTO SI3bIKA;
v’ pasBuBalOTCS yMeHUs HaO01aTh HOOBSCHIIOT XUMUYECKUE ABICHUS, IPOUCXOISIIKE B
HpUpO/Ie, 1a00PATOPHBIX YCIOBHSX, B OBITY U Ha IPOU3BOJICTBE;
v mpuoOpeTarTcs CHelUAlbHbIE YMEHUS W HABBIKM MO OE30MACHOMY OOpAIEHHI0 C
XUMHUYCCKUMH BCUICCTBAMU, MAaTCpHUAIaMU U IIPOLCCCAMU;
V' (opMupyeTCcs I'yMaHHCTHYECKOE OTHOIIECHHE K XMMHHM KaK I[POM3BOAUTENILHOM CHIe
0011ecTBa, C MOMOIIBIO KOTOPOH PEIaroTCs IN00aTbHBIC IPOOJICMBI YeI0OBEYECTBA;
OCYILECTBIISCTCS. MHTErPaLlUsl XUMHUECKOW KapTUHBI MUPA B MHYI0 HAYYHYIO KapTHHY.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

®denepanbHblii  TOCYyJapCTBEHHBI  00pa30BaTENbHBI  CTAaHIAPT  MpPEAyCMaTpPHBAET
M3YYCHHE Kypca XMMHH B OCHOBHOHM IIKOJIe KaK COCTAaBHOM 4YacTW MPEJAMETHOH oO0nacTu
«EcTecTBeHHOHAYYHBIE IPEIMETHD.

Kypc xumuu B 8—9 kiaccax paccuuTad Ha 2 yaca B Henenmo B oobeMe 134 ydeOHBIX
yaca. M3yueHue 3Toro Kypca aeT BO3MOXKHOCTb BBIITYCKHUKY OCHOBHOM IIIKOJIBI YCICITHO CIIATh

OI'D mo xuMHHM Kak MpeameTa 1mo BeIOOpY.
v

IlnanupyemMbie pe3yabTaThl 0CBOEHHS y4eOHOr0 MpeaMeTa 3a 8 Kjacc

. JIuunocmmuvie pesynomamor:
1) Ocosnanuecpoeit >THHYECKON NPUHAJIEKHOCTH, 3HAHIE UCTOPHU XMMHUHM U BKJIaa
POCCUICKON XMMUYECKOM HAYKU B MUPOBYIO XHUMHUIO;
2) hopmupo6anueoTBETCTBEHHOTO OTHOIIEHHS K MO3HAHUIO XUMHU; TOTOBHOCTH H
CIOCOOHOCTH 00YYAIOIIMXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE M3yYEHHBIX
(bakTOB, 3aKOHOB U TEOPUI XUMHH; OCO3HAHHOT'O BBIOOPA U MOCTPOCHUE MHIUBUYaTIbHON
00pa3oBaTeNbHON TPACKTOPHH;
3)  popmuposanuenenocTHOI eCTECTBEHHO-HAYYHOW KAPTHHBI MUPA, HEOTHEMIIEMOI YaCTHIO
KOTOPO1 SIBJIAETCA XUMHUUYECKasl KApTHHA MUPA;
4) oenadenuecoBpeMEHHBIM A3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH H
OOIIIECTBEHHOH NMPAKTHKH, B TOM YHCJIE U XUMHUECKUM;
5) oceoenue connanbHbIX HOPM, TIPaBUJI TIOBEIEHHUS, POJIel U (OPM COIUANBHOMN KU3HU B
coLIMyMe, MMPUPO/IE U YACTHOM JKU3HU HA OCHOBE 3KOJIOTUYECKOM KYJIbTYphl U 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU U MaTepHallaMu;
6)  @opmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUM CO CBEPCTHUKAMH M
B3pOCJIBIMH B Mpoliecce 00pa3oBaTesIbHOM, 00IIECTBEHHO MMOJIE3HOU, y4eOHO-
HCCIIEIOBATENbCKOM, TBOPUECKON U IPYTUX BUJIOB IE€ATEIbHOCTH, CBSI3aHHBIX C XUMUEH.



Il. Memanpeomemnoie pezynomamor:
1) onpedenenue ueneit co6cTBEHHOr0 0OYYEHHUS, TOCTAHOBKA U (POPMYIUPOBAHUE IS CEOS
HOBBIX 33]1a4;
2) naanupoeanue myTel JOCTHKEHUS KEIAEMOTO PE3yIbTaTa 00ydEeHHUs XMMUH KaK
TEOPETUYECKOT0, TAK U SKCIIEPUMEHTAILHOTO XapaKTepa;
3) coomnecenue cBoux NeiCTBHIA C ITTAHUPYEMBIMU PE3YJILTATAMM, OCYUYECME1eHUEe KOHTPOIS
CBOEH JIeATENILHOCTH B MPOLIECCE AOCTIKEHHSI pe3yiIbTarta, onpeodeieHue cnocoOoB NeiCcTBHA
IIPU BBITIOJIHEHUH J1a00PATOPHBIX M MPAKTHYECKUX paOOT B COOTBETCTBUU C MPABHJIAMHU TEXHHUKH
0€e301aCHOCTH;
4) onpedenenue NCTOUHUKOB XMMUYECKOIH MH(POPMAIIUH, IOTYIEHUE U aHAIIM3 €€, CO3IaHKe
MH(OPMALIMOHHOTO MPOJAYKTA U €0 MPEe3eHTaIUs;
5) ucnonvsoearnue OCHOBHBIX MHTEILICKTYaIbHBIX OIEPAIlUi: AHAIM3A M CHHTE3a, CPABHEHHUS U
cUCTeMaTu3aluu, 0000IIEeHUS 1 KOHKPETU3ALUH, 8bld6/1eHUe TIPUINHHO-CIIEICTBEHHBIX CBSI3EH U
nocmpoerue JOTHUECKOTr0 PACCYKICHUS M YMO3aKII0YeHHs! (MHAYKTUBHOTO, IETyKTUBHOTO U IO
aHaJIOTUH) Ha MaTepHalie eCTeCTBEHHO-HAYYHOT'O COJICPKaHUS;
6) ymenue co3naroT, IPUMEHATH M IPEOOPA30BHIBATE 3HAKU U CUMBOIIBI, MOJEIH U CXEMBI IS
pelieHrs yueOHbIX U M03HABATENbHbBIX 3a/1a4;
7) opmuposanue v pazeumue 3K0NIOTUYECKOTO MBIIIEHUS, yMEHUE IPUMEHSATD €0 B
M03HABATEIBHON, KOMMYHHUKATHBHOM, COIMAIBHOM MPAKTUKE U MPO(ECCHOHATBHOM
OpHEHTAINH;

8) zenepuposanue uneii u onpeneneHue CpeCTB, HEOOXOIUMBIX IS MX PEATU3ALUHY.

H1. IIpeomemnvie pesynomamor:

BbinyckHUK HayumMTCS:

®  XapaKTepU30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HA0JI0/IEHUE, U3MEPEHNUE, SKCIIEPUMEHT;

® OMNUCHIBATh CBOMCTBA TBEPBIX, )KUAKHX, Fa3000pa3HbIX BELIECTB, BBIJEIAA UX
CYLIECTBEHHBIE IIPU3HAKY;

® PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MTOHATHH «aTOM», «MOJIEKYJIa»,

«XUMHUYECKHI DJIEMEHT»,  «IIPOCTOE BEIIECTBOY, «CIOKHOEBEIIECTBO,

«BAJIEHTHOCTBY, «XUMUYECKAsI PEAKIUS», UCIIOIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAcChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHON TEOPHH;

® pa3nuyaTh XMMHUYECKHE U (PU3NUYECKUE SIBICHHUS;

® Ha3bIBaTh XMMHUYECKHE DIIEMEHTHI;

e OMpeneNniaTh COCTaB BELIECTB MO UX (popmymam;

® ONpPEIENSITh BAJIECHTHOCTh aTOMA DJIEMEHTA B COEAUHEHMSIX;

® ONpEeNeNsTh TUIl XUMUYECKUX PEaKIuii;

e Ha3bIBaTh IPU3HAKHU U YCJIOBHS IPOTEKAHNUS XMMHUECKHUX PEaKIIMA;

®  BBIABIATH IPU3HAKHU, CBUIETENBCTBYIOLIUE O IPOTEKAHUN XUMUYECKON peaKuy Ipu
BBITNIOJTHEHUHM XUMHUYECKOT'0O OIIbITa;

®  COCTaBJIATH (POPMYIIbI OMHAPHBIX COECTUHEHMIA;



COCTaBJIATh YPABHEHUS] XUMUYECKUX PEAKIIHIA;

coOoaaTh mpaBuia 6e30macHol paboThl IPU MPOBEICHUH OTIBITOB;

MOJIB30BaThCS Ta00PATOPHBIM 00OPYIOBAHUEM U TIOCYAOH;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;

BBIYHCIISTH MAaCCOBYIO JIOJIO0 XUMHUYECKOTO 3JIEMEHTA 10 POpMYJIe COSANHCHHUS,
BBIYHCIIATH KOJIMYECTBO, 00BEM HITM MacCy BEIIECTBA MO KOJIMYECTBY, 00BEMY, Macce
peareHTOB WU MPOAYKTOB PEAKIINH;

XapaKTEePU30BaTh (PU3NUECKHUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOIa U
BOJIOPO/IA;

MoJTy4aTh, COOMpaTh KUCIOPO ¥ BOJIOPO/I;

pacro3HaBaTh OINBITHBIM IYTEM Ta3000pa3HbIC BEIIECTBA: KUCIOPO/I, BOAOPO;
pacKpbIBaTh CMBICI 3aKOHA ABOTaipo;

PacKpbIBaTh CMBICIT MOHATHH «TEIUIOBON 3D (PEKT peakiumuy, «MOJSIPHBIA 00beM»;
XapaKTEePU30BaTh (PU3NYECKUE U XUMUUICCKHUE CBOWCTBA BOJIBI;

PaCKpBIBATh CMBICII MIOHATHS «PaCTBOPY;

BBIYHUCIISITH MACCOBYIO JIOJIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

MPUTOTOBJISATH PACTBOPHI C OMPEACIEHHON MAaCCOBOM J10J1€M paCTBOPEHHOIO BEIIECTBA;
Ha3bIBaTh COCMHEHUS U3yUYEHHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB;
XapaKTepU30BaTh (PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILIECTB: OKCHIO0B, KHCIOT, OCHOBAaHUM, COJIEH;

OTPEEATh MPUHAIIICKHOCTH BEIIECTB K OMPEACICHHOMY KJIacCy COSAMHEHUM;
COCTaBJIATh (POPMYJIbI HEOPTAHMYECKUX COSAMHEHUN N3YUYEHHBIX KIIACCOB;

MPOBOJIUTH OMBITHI, TOJTBEPKAAOIINE XUMHUYECKHE CBOMCTBA N3YUEHHBIX KJIACCOB
HEOPraHUYECKHUX BEILECTB;

pacro3HaBaTh OMBITHBIM ITYTEM PACTBOPHI KMCIIOT U IIETI0YeH 10 U3MEHEHHIO OKPACKU
WHJIUKATOPA;

XapaKTEepPU30BaTh B3aUMOCBSI3bh MEXTY KJIACCaMU HEOPTaHUYECKUX COCTMHECHHUI;
packpsiBaTh cMbIci [lepuonnueckoro 3akona [[. . Menneneesa;

OOBSCHATh (PU3UYECKHI CMBICII aTOMHOTO (TIOPSIAKOBOT'0) HOMEpa XUMUYECKOTO
3JIeMEeHTa, HOMEpOB TPYNIbI U Nepuojaa B nepuoanudeckoit cucreme /. 1. Menneneena;
00BACHITH3aKOHOMEPHOCTH U3MEHEHUSI CTPOSHUSI aTOMOB, CBOMCTB JIEMEHTOB B
npezesiax MajiblX IEPUOJOB U TJIaBHBIX MOATPYIII;

XapaKTEePU30BaTh XUMHUYECKHE MIEMEHTHI (0T BOJOPOa 10 KaJbIIMs) HA OCHOBE MX
MoJIOXKEeHU B nepuoanueckoi cucreme Jl. . MenneneeBa u 0cOOEHHOCTEN CTPOCHUS UX
aTOMOB;

COCTaBIIATHCXEMBI CTPOCHUS aTOMOB MEPBBIX 20 AIEMEHTOB MEPHOIUYECKON cucTeMsl /.
U. Menneneena;

PaCKpBIBAaTh CMBICII MOHATHM: «XUMUYECKasl CBS3bY», «IJIEKTPOOTPUIATEIBHOCTbY;
XapaKTepU30BaTh3aBUCUMOCTh (PH3UUYECKUX CBOIMCTB BEIIECTB OT TUIA KPUCTATUINYECKOU
pEeLIETKY;

OTIPEIEIATH BUJl XUMHUYECKOM CBSI3M B HEOPTAHUYECKUX COCTUHEHUSX

n300pakaTh CXEMbI CTPOSHHUS MOJIEKYJT BEIIECTB, 00Pa30BaHHBIX PA3HBIMUA BHIAMH
XUMHYECKHUX CBS3CH;



® OINpeACIATh OKHUCIHUTEIIb U BOCCTAHOBUTCIIb,

® COCTaBJIATHb YPAaBHCHUS OKUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ;

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThHCS:

* 8bI0BUAMD U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl O XUMUUECKUX CEOUCNEAX
gewiecms Ha OCHO8e UX COCMasa u CMpoerUs, Ux CnoOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe
peaxyuu, o xapakmepe u npoOyKmMax paziudHblX XUMUYECKUX PeaKyutl;

* Xapaxmepuzoeams Gewecmed no cocmaegy, CmpoeHuio u C80UCMBaM,
VCMAHABIUBAIOM NPUHUHHO-CTIeOCMBEHHbIE CA3U MeHCOY OAHHBIMU XAPAKMEPUCUKAMU
sewecmaa;

*  NPOCHO3UPOBAMb CNOCOOHOCHb 8eulecmed NPoABIAmb OKUCIUMEbHbLE UL
80CCMAHOBUMENbHBLE CEOUCNBA C YUEMOM CeneHell OKUCIeHUs. JIeMEeHMO8, 6X00AUUX 8 €20
cocmas;

*  00BeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmBaX U XUMULECKUX NPOYeCccax;

* 0CO3HABAMb 3HAYUEHUE MeOPeMU4ecKUX 3HAHULL N0 XUMUU OJis NPAKMUYecKou
o0esmenbHOCMU Y4elo8eKd;
€030at0m Mooenu u cxemul 0I5l peuleHus: y4eOHbIX U NOZHABAMENbHBIX 3a0al;

ILnanupyembie pe3yJbTAaThl 0CBOCHHSI Y4eOHOI0 NpeAMeTa 3a 9 Kiiace

IIo 3aBCPIICHUIO KYpCa XUMHU HA 3TaHEC OCHOBHOI'O O6IJ_[CFO O6paBOBaHI/I${ BBIITYCKHUKHU
OCHOBHOM IIKOJIBI AOJDKHBI OBJIAJICTh CIICAYIOIIMMU PE3YJIbTaTaMU:

\V.JIuunocmnusie pesynomamer:
7) ocosnanue cBoeii STHHYECKOM TIPUHALIEKHOCTH, 3HAHWE MCTOPHH XUMHH M BKJIaa
POCCUICKON XMMUYECKOM HAYKH B MUPOBYIO XHUMHIO;
8) ¢opmuposanue 0TBETCTBEHHOTO OTHOLIEHHS K O3HAHMIO XMMHUM; TOTOBHOCTH M
CIIOCOOHOCTH 00YyYaromMxcsi K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE U3YUYEHHBIX
(akToB, 32aKOHOB U TEOPUN XUMHUHU; OCO3HAHHOTO BBIOOpA M MOCTPOECHNE UHIUBUyaTbHON
00pa3oBaTeNbHON TPAEKTOPHH;
9)  popmuposanue 1EeNOCTHON €CTECTBEHHO-HAYYHON KAPTHHBI MUPA, HEOTHEMJIEMOH YacThIO
KOTOPOH SIBJISETCS] XUMHUECKasi KapTUHA MUDA;
10)  oenadenue coBpeMeHHBIM SA3BIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHUS HAYKH U
OO0IIECTBEHHOH NMPAKTHKH, B TOM YHCIIE U XUMHUECKUM;
11)  oceoenue conpanbHBIX HOPM, IPABUI TIOBEIEHHUS, POJIEH U (POPM COLUATBHOM KU3HU B
COLIMYME, NIPUPOJIE U YACTHOM KHU3HH HA OCHOBE SKOJIOTHUECKON KYJIBTYpHI U 0€3011acCHOTO
oOpallleHus C BelIeCTBaMU 1 MaTepHallaMH;
12) popmuposanue KOMMYHUKATHBHOM KOMIETEHTHOCTH B OOIIEHHHU CO CBEPCTHUKAMHU U
B3pOCJIBIMU B IIpoliecce 00pa3oBaTeIbHON, 0OLIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEIOBATENbCKOM, TBOPUECKON U IPYTUX BUJIOB JI€ATEIbHOCTH, CBSI3aHHBIX C XUMUEH.

V. Memanpeomemnvie pesynomamot:
9) onpeoenenue ueneii cobcTBEHHOro OOYUIEHHs, TOCTAHOBKA U (POPMYJIMPOBAHKE IS CeOst



HOBBIX 3aJa4,

10)

nIaHUposanue yTel JOCTHKEHUS JKeTaeMoro pe3yibTaTa 00y4eHHs] XUMUHU Kak

TCOPECTUUCCKOI'0, TaAK U SKCIICPUMCHTAJIbHOI'O XapaKTCpa,

11)

CcoonHeceHue CBOUX I[CﬁCTBHﬁ C INIaHUPYEMBIMH pPE3YJIbTaTaMU, ocyuiecmeierue

KOHTPOJISl CBOEH JIEATETLHOCTH B MPOIecce TOCTHKEHUS PE3ylbTaTa, onpedeieHue Crioco0oB

JeWCTBUI MPH BBITIOJTHEHUH JTaOOPAaTOPHBIX U MPAKTHUECKUX PabOT B COOTBETCTBHHU C

IIpaBHUJIaMH TEXHUKHU 6630H3CHOCTI/I;

12)

onpeodenerue UICTOYHNKOB XUMHUYECKON MH(POPMAIIUH, TOTYyICHNUE U aHAIN3 €€, CO3/1aHue

MH(OPMALIMOHHOTO MPOJAYKTA U €0 MPEe3eHTaIUs;

13)

ucnojivzosarHue OCHOBHBIX MHTCIIICKTYAJIbHBIX onepauuﬁ: aHaJIn3a U CUHTC3a, CPABHCHUA

n cuCTeéMarTus3alnuu, O606HI€HI/I${ N KOHKPECTU3ALUHU, 6bls6/ieHue IPUINHHO-CIICACTBCHHBIX CBs3CH

" nocmpoerue JJOTHICCKOro paCCyKACHUA U YMO3AaKIIIOYCHHUA (I/IH,Z[YKTI/IBHOFO, JACAYKTUBHOI'O U

110 aHaJ'IOI‘I/II/I) Ha MaTepuaji€ CCTCCTBCHHO-HAYYHOI'O COACPIKAHU A,

14)

ymerHue co34ar0T, IPUMCHATH U Hp606pa30BLIBaTL 3HAaKHN U CUMBOJIbI, MOACIN U CXCMbI

JJI1 pCIICHUSA y‘le6HbIX H IIO3HABAaTCJIbHBIX 3aJ1a4,

15)

qbopMupogaHue U pazeumue 3KOJIOTNYCCKOr'0 MbIIIVICHU, YMEHUC IIPUMCHATH €I'0 B

M03HABATEIBHON, KOMMYHHUKATHBHOM, COIMAIBHOM MPAKTUKE U MPO(ECCHOHATBHOM

OpHUEHTALINH;

16)

2eHepuposanie UICH U ONIPEACIICHUE CPEACTB, HCOOXOUMBIX JIJIS UX pealu3aliyiu.

V1. Ilpeomemmnoie pesyromamor:

BbinmyckHUK HayuMTCS:

XapaKTepU30BaTh OCHOBHBIE METO/Ibl TI03HAHUS: HAOJIOIEHUE, U3MEPEHNUE, SKCIIEPUMEHT;

OIMCBIBATh CBOMCTBA TBEPJIBIX, KUJKHUX, ra3000pa3HbIX BELIECTB, BHIJEIAA UX

CYLIECTBEHHBIE IPU3HAKH;

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHH «aTOM», «MOJIEKYJIa»,
«XUMHUYECKHH DJIEMEHT»,  «IIPOCTOE BEILECTBOY, «CIOKHOE BEILIECTBOY,

«BAJIEHTHOCTBY, «XUMUYECKAsI PEAKLUA», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,

aTOMHO-MOJIEKYJIIPHON TEOPHH;

pa3nuyaTh XMMHUYECKHUE U (PU3NUYECKUE SIBICHHUS;

Ha3bIBaTh XUMUYECKHUE DJIEMEHTBHI;

OTIpeJIeNIATh COCTAaB BEUIECTB MO UX (hopMyiam;

OTIpeENsATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHUSX;

OTIpeEIIATh TUI XUMHUYECKHX PEaKIIHii;

Ha3bIBaTh IIPU3HAKHU U YCIIOBUS NIPOTEKAHUS XUMUUECKUX PEAKILINN;

BBISBJIATH IPU3HAKH, CBUJETENIBCTBYIOIINE O IPOTEKAaHUN XUMUYECKON PEAKIIUH ITPU

BBITNIOJTHEHUHM XUMHUYECKOT'0O OIIbITa;

COCTaBJIATh GOPMYJIbl OMHAPHBIX COEIMHEHUI;

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIuil;

colOuro1aTh MmpaBuiia 0€30MacHON paboThl MPU MPOBEICHUH OIBITOB;

MIOJIb30BaThCs JTAOOPATOPHBIM 000PYJOBAHUEM U MTOCYI0M;



BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;

BBIYHCIISTH MACCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTA 10 POpMYIie COSANHCHHUS,

BBIYHCIISATH KOJIMYECTBO, 00BEM HITM MacCy BEIIECTBA MO KOJIUYECTBY, 00bEMY, Macce

peareHTOB WU MPOJAYKTOB PEAKIINH;

XapaKTEePU30BaTh (PU3NUECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOa U

BOJIOPOJIA;

MoJTy4aTh, COOMpaTh KUCIOPO ¥ BOJIOPO/I;

pacmo3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJOPO/I;

pacKpbIBaTh CMBICI 3aKOHA ABOTaipo;

PacKphIBaTh CMBICI MOHATHH «TEIUIOBON A (PEKT peakiumuy, «MOJSIPHBIA 00beM»;

XapaKTEepPU30BaTh (PU3NUECKUE U XUMUYIECKHUE CBOWCTBA BOIBI;

PaCKpBIBATh CMBICII MIOHATUS «PACTBOPY;

BBIYUCIIATH MACCOBYIO JIOJII0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

MPUTOTOBJISATH PACTBOPHI C OMPEACIEHHON MAaCCOBOM J10J€H PaCTBOPEHHOIO BEIIECTBA;

Ha3bIBaTh COCMHEHUS U3yUYEHHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB;

XapaKTepU30BaTh (PU3NUYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHWYECKUX BEILECTB: OKCHIO0B, KHCIIOT, OCHOBAHHI, COJICH;

ONpeesaTh NPUHAMIEKHOCTh BEUIECTB K OIIPEAEIEHHOMY KJIacCy COCAMHEHUH;

COCTaBJIATh (POPMYJIbI HEOPTAHMUYECKUX COSAMHEHUN N3YUYEHHBIX KJIACCOB;

MPOBOJIUTH OMBITHI, TOJTBEPKAAIOIINE XUMHUYECKHE CBOMCTBA N3YUEHHBIX KJIACCOB

HEOPraHWYECKUX BEIIECTB;

pacro3HaBaTh OMBITHBIM ITYTEM PACTBOPHI KUCIIOT U IIEJI0Ue 10 U3MEHEHHUIO OKPACKU

WHJIUKATOPa;

XapaKTEepPU30BaTh B3aUMOCBSI3b MEXY KJIACCaMU HEOPraHUYECKUX COCTMHEHUI;

packpsiBaTh cMbIci [lepuoanueckoro 3akona . . Menneneesa;

OOBSACHATh (PU3UYECKHUI CMBICII aTOMHOTO (TIOPSIIKOBOI0) HOMEpPa XUMUYECKOTO

3JIeMEeHTa, HOMEPOB TPYNIbI U Nepuoja B nepuoandeckoit cucreme /. 1. Menneneena;

00BACHITH3aKOHOMEPHOCTH U3MEHEHUSI CTPOSHUSI aTOMOB, CBOMCTB JIEMEHTOB B

npezeiax MajiblX IEPUOJIOB U TJIABHBIX MOATPYIII;

XapaKTEePU30BaTh XUMHUYECKHE HIEMEHTHI (0T BOJOPO/a 10 KAJIbIIHsI) HA OCHOBE MX

M0JIOXKEeHU B nepuoanueckoi cucreme Jl. . MenneneeBa u 0cOOEHHOCTEN CTPOCHUS UX

aTOMOB;

COCTaBJISITHCXEMbI CTPOCHHS aTOMOB NEPBbIX 20 3JIEMEHTOB MEPUOANUECKON cucTeMbl /1.

U. Menneneena;

PacKpbIBaTh CMBICIH MOHATHI: «XUMUYECKasA CBS3b», «AJIEKTPOOTPULATEIBHOCTHY;

XapaKTepU30BaTh3aBUCUMOCTh (PH3UYECKUX CBOICTB BEIIECTB OT TUIA KPUCTATUINYECKOM

pEeLIETKY;

OTIPEIEIATH BUJl XUMHUYECKOU CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX

n300pakaTh CXEMbI CTPOSHHUS MOJIEKYJT BEIIECTB, 00pPa30BaHHBIX PA3HBIMUA BHIAMH

XUMHYECKHUX CBS3CH;

PaCKpBIBAaTh CMBICII MOHATUH «HMOHY,«KATUOH»,«QHUOH»,«IJIEKTPOIUTHD,
CHEDJIEKTPOIUTHI»,«AIEKTPOITUTHYECKAS

JIFICCOIUAITHS», KOKMCITHTEIIb», «CTETICHLOKHUCIICHUS, (BOCCTAHOBHUTEIID», KOKHUCIICHHE), «B



OCCTAHOBJICHHUE;
OTIPEJICIIATH CTENEHb OKUCICHUS aTOMa 3JIEMEHTa B COSJIMHEHNUU;

paCKprBaTB CMBICJI TCOpI/II/I BHGKTpOHHTH‘IGCKOﬁ JUuccouanuu,

COCTaBJIATh YPAaBHEHUS JIEKTPOJIUTUUECKON TUCCOLMALMU KUCIIOT, IIEJI0YEN, COJIEH;
OOBSACHSTH CYITHOCTh MPOIECCa MIEKTPOTUTHIECKON AUCCOMAIMH M PEAKIIMH HOHHOTO
oOMeHa;

COCTaBJISITh TOJHBIC H COKpAIIEHHBIC HOHHBIC YPABHEHHS peaKIuii 0OMeHa,
OTIPEEIISATH BO3MOKHOCTH MMPOTEKAHUS PEAKIIUN HOHHOTO OOMEHa,

MPUBOJIUTH PEAKLIMH, MOITBEPKAAIOIINE KAYECTBEHHBIN COCTaB PA3JIMYHbIX BEILIECTB;
OTIPEJICIATh OKUCIUTENh K BOCCTAHOBHTEIIb;

COCTaBJISITh YPAaBHEHUSI OKUCIIMTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKIINA;

Ha3bIBATh CI)aKTOpLI, BIIMAKOIINC HA CKOpOCTB XHMH‘-IGCKOﬁ peaKLII/II/I;
KJIaCCU(PUIIUPOBATh XUMHUUYECKHE PEAKIIMH TI0 PA3TUYHBIM IIPHU3HAKAM;
XapaKTepu30BaTh B3aUMOCBSI3b MEX]Y COCTAaBOM, CTPOEHUEM U CBONCTBAMU
HEMETAJIOB;

IIPOBOAUTH OMBITHI 10 MOJIYYEHHUIO, COOUPAHUIO U U3YUYEHUIO0 XUMUYECKHUX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

paCHO?;HaBaTI) OIIBITHBIM HyTCM ra3oo6pa3Hme BEIICCTBA: yFJICKI/ICJILIﬁ ra3 1 aMMHaK,
XapaKTepI/ISOBaTI)B3aI/IMOCB$I3I) MC)KI{y COCTaBOM, CTpOGHI/ICM 158 CBOﬁCTBaMH METAJIOB,
Ha3bIBAaTh OPraHUYECKHE BEIIECTBA MO UX (opMylie: MeTaH, 3TaH, STUJICH, METaHO,
ATaHOJ, MIULEPUH, YKCYCHAs KHCIIOTa, aMUHOYKCYCHAsl KUCIIOTa, CTeapUHOBAsi KUCIIOTa,
OJICMHOBAs KHCJIOTa, TIIFOK034;

OLICHUBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUST OKPY>KAIOIEH Cpe/ibl HA OPraHU3M
YyeJIOBEKA,

IPaMOTHO 00OpaIaThCs C BEMIeCTBAMU B TOBCEIHEBHOM JKU3HH,

OHpGHGJ’IﬂTL BO3MOXHOCTH HpOTeKaHI/ISI peaKuHﬁ HeKOTOpI)IX HpeHCTaBHTeﬂeﬁ
OpPTraHUYECKUX BEUIECTB C KUCIOPOIOM, BOJOPOIOM, METAJUIaMH, OCHOBAHUSIMH,
rajJoreHamu.

Bbll’lyCKHHK IMOJYYMT BO3MOKHOCTD HAYYUTDHCHA:
* gwbl0BU2AMb U npoeepANntb IKCNEPUMEHRMAIbHO cUnome3vl O XUMUYECKUX cBolicmeax

eeulecnie Ha OCHoese ux cocmaesa u CmpoeHus, ux cnocobrocmu ecmynambs 6 XuMuveckue

peaxyuu, o xapakmepe u npoOYKmMax pasiuiHblX XUMUYECKUX PeaKyuli,

® Xapakmepuzoeams eeujecmea no cocmagy, CmpoeHuro u CGOZZCWZ@CZM,

ycmanaeauearont npuquHHO-Cﬂe()cmeeHHble C6A3U Meofcdy OaHHBIMU xapakmepucmuxkamu

sewecmea,

® cocmaesnAams MOJNEKYIAPHbIE U NOJIHbIE UOHHbIE YPABHEHUS NO COKpaI/I/;éHHblM UOHHbIM

VPAaBHeHUsAM,

® HNPOCHO3UPOBANIL CnocooHoCmb seujecmed nposeisimsd OKUCIUNE/IbHbLE UTU

B80CCMAHOBUMENbHbBLE CBOUCMEBA c yuemom cmenenell OKUC/IeHUS J1EMEHMOE, GXO()}ILI/;MX 6 eco

cocmaes,

® cocmaesiaAmbypasHeHUs peakuuﬁ, coomeemcmeyroumux nocne008amenrbHoOCmu

npeepaweHuL? HeopcaHu4ecKux sewecme pasluinblx Kilaccoes,



*  8bIOGUAMD U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOMe3bL O Pe3Vilbmamax
6030elCm8Us pasiuiHbiX PaKmopos Ha U3MeHeHue CKOPOCMU XUMUYECKOU PeaKyuu,

*  UCNnoIL308amMb NPUOOPEMEHHBIE 3HAHUSL OJIsl IKOJOSUYECKU 2PAMOMHO20 NOBEOEHUs 8
OKpyoscarouell cpeoe;

* UCnoL308amb NPUOOPEMEHHbBIE KIIOUesble KOMNEMeHYUU NPU BbINOJHEHUU NPOEKMO8
U Y4ebOHO-UCCIe008ameNbCKUX 3a0ay NO U3YUEHUIO C8OUCME, CNOCOD08 NOLYYEHUS U
PACNO3HABAHUSL BEUECTE;

*  00BbEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUYECMBAX U XUMULECKUX NPOYECCax,

*  KpUMuYecKu OMHOCUMbCS K NCE8OOHAYYHOU UHDOpMayuu, HedoOpoCco8eCmHOll
pekname 8 cpedcmeax Macco8ou uHpopmayuu,

*  0CO3HABAMb 3HAUEHUE MEeOPEeMUeCKUX 3HAHUL NO XUMUU OJi NPAKMUYECKOl
0esAmenbHOCMU Yelo08eKd;

* co30aiom Mooenu u cxemul 05l peuleHus: y4eOHbIX U NOZHABAMENbHBIX 3a0al;
NOHUMAMb HEOOXO0OUMOCTb COONIO0EHUs NPEONUCAHUU, NPeONaAcAeMblX 8 UHCIMPYKYUSIX NO
UCNONb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

Conep:xanue nporpamMmsl
Xumus 8 kiiace
(68uacoB, 2 yaca B HeeJII0)

HauajbHble NOHATHSA U 3aKOHBI XUMHUH

[Mlpenmer xumum. Tenma m BemectBa. CBoOICTBAa BEHIECTB. OTAJOHHBIE (HU3UYECKHE
CBOMCTBA BelIeCTB. Marepuansl U marepuanoBefeHue. Poiab XMMHM B KM3HH COBPEMEHHOIO
obmecTBa. OTHOIIEHHE OOIIECTBA K XUMUU: XeMOPUITHS U XeMOopoOus.

Mertoabl uzyuenust xumuu. Habmonenue. DkcniepuMeHT. MozaenupoBanue. M3mepenue.
Mognenu MatepralibHbIE U 3HAKOBBIE WJIM CUMBOJIBHBIE.

I'a3pl. JKunkoctu. TeEpaple BemecTBa. B3auMHBIE INepexoAbl MEXIY arperaTHbIMU
COCTOSTHUSIMHU BEILECTBA: BO3TOHKA (CyOnumanus) U AecyoinMalius, KOHJIeH calusl U UCIIapeHue,
KpUCTAJIJIN3alUs U TUIaBJICHHE.

®usnyeckue W XHMMHUYECKHE SIBJICHHs. YucThle BemlecTBAa M CMeCH. [ OMOreHHBle M
rereporeHHsle cMecu. Cmecu razooOpasHsle, )kuakue U TBépabie. CriocoObl pa3/ieleHus cMeceil:
NEperoHka, WIN JUCTWUISALMS, OTCTauBaHWe, (UIbTpOBaHUE, KPUCTAUIM3ALMA  WIIH
BbInapuBaHue. Xpomarorpadus. IlpumeHnenne >Tux cnoco0oB B 1aOOpaTOpHON MpaKTHUKE, Ha
MIPOU3BOJICTBE U B OBITY.

XVWMUYECKHE DIIEMEHTBI. ATOMBI M MOJEKyJbl. [IpocTble M CIIOKHBIE BEIIECTBA.
AnnoTtponus Ha mpuMepe Kuciaopoa. OCHOBHBIE MOJIOKEHHSI aTOMHO - MOJIEKYJISIPHOTO yYEHUSI.
Honbl. BenecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.

3Haku (CUMBOJIBI) XHUMHYECKHUX dJIeMEHTOB. MHdopmarus, KOTOpylO HECyT 3HaKH
XUMHUYECKUX JJIEMEHTOB. OTHMOJIOTHS HAa3BaHMM HEKOTOPbIX XHUMHUYECKHX 3JIEMEHTOB.
[lepuonnueckas tabmuma xumuueckux snnemeHToB JI. M. MeHneneeBa: KOpOTKONEPUOIHBIA U
JUITMHHONIEpUOIHBINA BapuaHThl. [lepuoasl u rpynmnel. ['maBHast 1 mobouHas HOArpynmsl, Wik A- u
b-rpynnsl. OTHOCUTENBHAsA aTOMHAs Macca.

Xumnueckue (opmynsl. HMuaekcsl u kodpdunuentsl. OTHOCHUTENbHAs aTOMHAas U



MOJIEKYyJIsipHasi Macca. MaccoBas OISl XMMHYECKOro 3JeMeHTa B coenuHeHuu. Mudopmanus,
KOTOPYIO HECYT XUMHUYECKHE (hOPMYJIBI.

BanentHocts. CTpykTypHBIE (GOpMYNbl. XHUMHUYECKHE 3JIEMEHTHl C TOCTOSHHOW U
MEPEMEHHON BaJICHTHOCTHIO. BBIBOI (hopMynbl coequHeHus Mo BajeHTHOcTU. Ompenenenue
BAJEHTHOCTH XHMMYECKOro »3jeMeHTa 1o (opmyne BemiectBa. CocTaBieHUE Ha3BaHUM
COCIUHEHHUH, COCTOSIIIMX W3 JABYX XMMHMYECKHX DJJIEMEHTOB, II0 BaJCHTHOCTH. 3aKOH
IIOCTOSTHCTBACOCTABABEIECTB.

Xumuyeckue peakuuu. PeareHTsl M IpOAyKTHl peakuuu. IIpu3Hakm XHMMHYECKHX
peaknmii. YCIOBHS HMX TpPOTEKaHUs W TpekpameHus. Peakuum ropenus. Teruooil s¢ ekt
XUMHAYEeCKHX peakuuid. Kimaccudukanus peakiuii mo MOTJIOIEHHIO M BBIACICHHIO YHEPTUU:
9K30TEPMHUUYECKHUE U SHIOTEPMUYECKUE PEAKIUN.

3aKOH COXpaHEHHMs MacChl BelIecTB. Xumuuyeckue ypaBHeHUs. KoadduuueHts.
CocraBieHne XUMUYECKUX ypaBHeHUH. THpOpMaIus, KOTOpYIO HECET XUMUUECKOE YPaBHEHHE.

Knaccuukanus XMMUYECKUX peakIUil 10 COCTaBy M YHUCIY PEareHTOB U IPOJIYKTOB.
Tunbl XxuMuyeckux peakuui. Peakiuu coeiMHEHMs, pa3joXKeHHs, 3aMelIeHUus U OOMeHa.
Karanuzaropsl u karanus.

JdemMoHcTpanuu

* Komrekuust MaTepuanoB U U31EIUN U3 HUX.

* Mogenu, ucnosab3yeMble Ha ypokax (PU3MKU, ONOJIOTHH U reorpaduu.

*  OOBEMHBIE U MAPOCTEPIKHEBBIE MOJIEJIN HEKOTOPBIX XUMHUECKUX BEIIECTB.

*  Mogenu KpUCTaNINYECKUX PEILETOK.

* CoOupanue npubopa /15 MoJy4yeHHs ra3a v IpOoBepKa ero Ha repMETUYHOCTb.

* ArperarHbl€ COCTOSIHUSI BOJBI.

* Pa3nenenue IByX HECMEIINBAIOIINXCS KUIKOCTEN ¢ IOMOIIbIO IETUTENTLHON BOPOHKH.

* VYcraHoBKa s QUIBTPOBaHUA U €€ paboTa.

* VYcraHoBKa /715 BeIapuBaHUs U €€ padoTa.

* Toprpers . 5. Bepriennyca u JI. . Menneneesa.

* KopoTkoneprnoaHslii 1 JUIMHHONIEpUOAHBIN BapuaHThl [lepnoanyeckon cucremsr /1. U.
Menneneena

* KoHcTpynpoBaHHE MIAPOCTEPKHEBBIX MOJIENIEH MOJIEKYII.

* Pasznoxenue Ouxpomara aMMOHHUSI.

* Topenue cepsl 1 MarHMEBOM JICHTHI.

* TIloprpetrsr M. B. JlomonocoBau A. JI. JIaByasbe.

*  OnbIThl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MAaCChl BELIECTB.

* Topenue pochopa, pacTBOpeHHE TPOTYKTa TOPEHUS B BOJIE U HCCIIEOBAHNE
IIOJIyYEHHOT'0 pacTBOPA JIAKMYCOM .

* BsaumoaeilicTBuE COITHON KUCIIOTBI C IUHKOM.

* Tlonyuenue runpoxcuaa meau(Il) u ero pasnoxxkeHue mpu HarpeBaHUH.
JlabopaTopHbIe ONbITHI

1. O3HakomeHHE ¢ KOJUIEKIHEH 1a60paTOPHOM MOCYIbI.

2. TIpoBepka pubopa IIs MOTy4EHUS Ta30B Ha TEPMETHIHOCT.



3. O3HaKOMIJIEHHE C MUHEPAIAMH, 0OPa3yIOIMMH TPAHUT.

4. TIpuroToBiicHUE TETEPOrEHHON CMECH TTOPOIIKOB CEPhI U XKENE3a M UX pas/eiieHHUE.

5. B3auMojeiicTBrE pacTBOPOB XJIOPHIOB U HOAUIOB KaJIUs ¢ paCTBOPOMHMTpATa cepedpa.

6. IMonyuenne runpokcuaa meau(ll) u ero B3aumMopeiicTBIE ¢ CEPHOM KUCIOTOM.

7. B3aumoieiicTBrE pacTBOPa COMIBI C KUCIIOTOM.

8. Ilposepka 3aKOoHAa COXPAHEHHS MAacChl BEIIECTB HAa IPMMEPE B3AUMOICHUCTBUS IIENOYH M

conu xene3a (I1I).

9. Pasnoxenue nepokcuaa BOJOPOIA ¢ IOMOIIBLIO okcuaa Mapranna (IV).

10. 3amemenue xene3oM MeIM B MEIHOM KyIIOPOCE.

IIpakTuyeckue padoThI

1. 3HAKOMCTBO ¢ JIaOOpaToOpHBIM 00OpyaoBaHueM. [IpaBmiia TeXHUKH OE30MAaCHOCTH TPU

pabote B kabuHeTe XxuMuH. HekoTopsie BuabI padoT.

2. Ananus noussl. O4HCTKA 3arpA3HEHHON IIOBAPEHHON COJIH.

3. Tlpu3HaKy OPOTEKAHHSA XUMUYECKHMX PEAKIIUM.

PacuerHsble 3agaun

Brrauciienue MaccoBoil 107U 3JeMeHTa 10 (popMysie COeTUHEHHUS.

Bazkneiinue npejacTaBuTe I HeOPraHuvdeckux BeulecTs. KojimuecTBeHHbIEOTHOLIEHUS B

XUMUH

CocraB Bo3ayxa. [lonstre 06 00bEMHOM 0JIe KOMITIOHEHTA MIPUPOTHON Ta30BOM CMECH
— Bozayxa. Pacuér o0pémMa KOMIIOHEHTa ra30BOM CMECH 10 €ro 00bEMHOM J0J1€ U
Ha000pOT.

Kucnopon- xumuueckuit aeMeHT U rpocrtoe BemecTBo. O30H. [lonyuenue u cobupanue
kucnopona. Cobupanue u pacrno3HaBaHue Kuciaopoa. Ouzndyeckue cBONCTBA KUCIOPOa.
XUMHYECKHE CBOMCTBA KHCIIOPO/a: B3aUMOICUCTBUE C METAJJIAMU, HEMETAJUIAMH U CIIOKHBIMU
BeulectBamiu. [Ipumenenue kucinopoaa. KpyroBopor kuciaopoia B Ipupo/ie.

Oxkcuapl. OO6pa3oBaHue Ha3BaHUI OKCUAOB Mo Ux ¢popmynam. CoctaBieHue Gopmyn
OKCHJIOB TI0 UX Ha3BaHUsM. [IpencTaBuTenn OKCHIOB: BOJIa U YIJICKUCIBIN ra3, HeraméHas
U3BECTbD.

Boaopon —xuMuueckuii 3eMeHT U IpocToe BenlecTBo. Bogopon B npupoe. Puznueckue u
XUMHUYECKHE CBOICTBA BOJOPO/Ia, €T0 MOTYYeHHE B T1a00paTOpUH U IPOMBILIUIEHHOCTH,
npuMeHeHne. KauecTBeHHbIE peaklMK Ha MPOCTHIE BElIeCcTBa (KUCIOPOI, BOJOPOI)

Kucnotsl, ux cocras u knaccudukarnus. Muaukaropsl. Tabmuiia pacTBOPUMOCTH.
ConsiHast ¥ cepHasi KUCIIOTHI, UX CBOMCTBA M MPUMEHEHHE.

Comnm, ux cocTtaB u Ha3BaHus. PacTBopuMocCTh coseit B Boje.IIpencraBurenu conei:
XJIOpUJ HaTpusl, KapOoHaT HaTpusl, pocdaT KanbLus.

[Tocrosunas ABoranpo. KonnuectBo BeniectBa. Mosib. MossipHast macca. KpatHbie
€AMHUIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MUJUTUMOJIIpHAS U
KWJIOMOJISIPHAsI Macchl BEILIECTBA.

Pacuérel ¢ uCnosib30BaHUEM MOHSTHH «KOJIMYECTBO BEHIECTBA», «MOJIIpHAs Maccay,
«TOCTOSTHHAsA ABOTAApPO».

3akoH ABoraapo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCTh
OJIHOTO razaro JIpyromy.

Kparnple enuHHIBI W3MEpEHUS — MIWUIUMOJSIPHBIH ¥ KWJIOMOJSIPHBIA 0O0BEMBI



ra3000pa3HbIX BEIIECTB.

Pacu€rel ¢ uCHONB30BaHWEM MOHATUN «KOJMYECTBO BELIECTBA», «MOJISIPHAsL Maccay,
«MOJISIPHBII 00BEM Ta30B», «IIOCTOSHHAS ABOTaIpO».

Pacu€rel ¢ uCHONB30BaHUEM MOHATUN «KOJMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «4uciio ABorajpo». O0beMHbIE OTHOLICHHS Ta30B MPU XUMHYECKUX
peakuusx.

I'mapocdhepa. Boma B mpupome. KpyroBopor Boabl B mnpupoae. dusnueckue u
XUMHUYECKHUE CBOKCTBA BOJIbI: B3AMMOJIEHCTBUE C OKCHIAMH.

OcHoBaHusl, ux cocrtaB. PacTBOpUMOCTh OCHOBaHMIl B Boje. l3MeHeHHME OKpacku
WHJIMKATOPOB B IIeNOo4HOUM cpene. IlpencraBurenu menodei: TUAPOKCUIBI HATpUsS, Kalus U
KaJIbLUS.

PactBopurens u pacrBopéHHOe BewiectBo. PactBopsl. PactBopenume. PactBopumocTs
Bemects B Bozae. KoHuentpauuss pactBopoB. ['miapatel. MaccoBass 1078 pacTBOPEHHOTO
BellecTBa. Pacuérel, cBsI3aHHBIE C MCIOJBb30BAaHUEM IOHITHS «MAacCOBAasl J10Js1 pacCTBOPEHHOTO
BEILIECTBAY.

JdeMoHcTpamun

* TlonyueHue KMCIOPOIa Pa3I0KEHUEM IIEpMaHraHaTa Kajlus U epoKCuaa

BOJOpOJA.

* Cobupanue METOJJOM BBHITECHEHHSI BO3/1yXa U BOJIBI.

* Pacno3HaBaHHEKHCIOPOAA.

* T'openue maruus, xxenesa, yris, cepsl u pocdopa B KUCIOPOJE.
¢  Koymekuus okCcuaos.

* Ilonyuenue, cobupaHue 1 pacrio3HaBaHUE BOJOPOJIA.

* Topenue Bogopona.

* BsaumoseiictBue Bogoposa ¢ okcuaom meau(ll).

* Komeknus MUHEpaIbHBIX KHCIIOT.

* [IpaBuno pa3baBieHus: cepoil KUCIOTHI.

*  Kosmekuus comnent.

* Tabnuua pacTBOPUMOCTH OCHOBAHMM, KUCJIOT U COJIEH B BOJIE.

JlabopaTopHbIe ONbITHI

11. TlomyrHeHMe U3BECTKOBOW BOJBI IIPH MPOIYCKAHMHU YIIIEKUCIIOTO Tasa.
12.  Tlonyuenue BOIOpPO/A B3aMMOJENCTBUEM [IMHKA M COJITHOM KHUCIIOTHI.
13. PacnosHaBaHUE KMCJIOT HHIMKATOPAMH.
14. H3meHeHme OKpacKM MHAMKATOPOB B MIEIOYHOM CpeEJE.
15. Osnakomienuwe ¢ mpenaparaMd IOMamIHENd MM HIKOJBLHOM anTeuYKh — pacTBOPaMH
MepoKCHUIa BOJOPO/Ia, CIUPTOBOM HACTOMKH MOJIa M HAIIATBIPHOTO CIIUPTA.
IIpakTnyeckune padoTsl
4. Tlonyuenue, coOMpaHue M PACIIO3HABAHUE KHUCIOPOIA.
5. TMonyuenue, coOMpaHUen pacro3HaBaHKUE BOAOPOIA.
6. IIpurorosieHne pacTBOPOB COJIEH C UX 3aJaHHON MacCOBOM MOJIEMN.
PacuerHble 3agaun
1. BbluucneHuss 1O XUMHUYECKHUM YpPaBHEHUSM KOJIMYECTBAa, OOBEMa, MacChl
BEIIECTBA 110 KOJMYECTBY, 00bEMY, Macce peareHTOB WM MPOAYKTOB PEAKIIHH.



2. Pacuer MaccoBoii 10JI1 paCTBOPEHHOTO BEILIECTBA B PACTBOPE.
OcCHOBHBIE KJIaCChl HCOPTAHMYECKUX COeTMHEHUIT
O06o0uieHne cBeneHnit 00 oKkcHIax, UX KIacCU(pUKAINH, HA3BAaHHUSIX U
ceoricTtBax. Homenknarypa. @usznueckue cBOMCTBA OKCUA0B. XMMHUYECKHUE CBOMCTBA OKCHJIOB.
CrniocoOslI mostyuenus okcuaoB. [IpuMenenre okcuaoB

OcHoBanus, ux kiaccudukanus. Homenkmarypa. dusnueckre CBOHWCTBA OCHOBAHHIA.
XUMUYecKHe CBOMCTBAa OCHOBAaHUU. B3auMopeilicTBUe ¢ KUCIOTaMH, KHUCIOTHBIMU OKCHUIAMH U
comssmu. Peaknus HeWTpaym3anuu. Pa3znokeHne HeEpacTBOPUMBIX OcCHOBaHUM. CrocoObl
MOJy4YE€HUSI OCHOBAHUM.

Kucnotsl, nx knaccupukanus 1 HOMEHKIATypa. Pu3nuecKkue CBOMCTBa KucaoT. Oomme
XUMHUYECKHUE CBOMCTBA KHUCJIOT. B3auMopeicTBUE KHUCIOT ¢ METaIaMU. DJIEKTPOXUMUUYECKHUI
PsI HAIPsDKEHUM METAJLIOB. B3auMOIEHCTBUE KUCIOT ¢ OKCHJIAMUA METAJUIOB.

BsaumopeiicTBue KUCIOT C OCHOBaHUSIMU — PeaKIis HelTpanuszanuu. BzaumoeiicTBue KucioT
cconsimu.llonyyenne OECKUCIOPOIHBIXM  KHCIOPOACOAEpKaluX KucinoT. [lpuMenenue.
Nunukatopsl. U3MeHeHne OKpacKu WHIMKATOPA B Pa3IMYHBIX CPEIax.

Conu, ux knaccudukanus u cBoiictea. Homenknarypa. @usndeckue cBoHcTBa
coneil.BzanmonelictBue coneit ¢ MeramiaMu, OCOOEHHOCTH 3TUX peakuuil. Bzaumoeiictue
coueli ¢ cossaMu. [lonydeHne u MpUMEHEHHE COJIEH.

['eneTndeckue psapl MeTauia U HeMeTauia. ['eHeTuyeckas CBsi3b MEXKY KilaccaMu
HEOPTraHUYECKHUX BEIIECTB.

JlabGopaTopHbie ONBITHI

16. BzaumopeiicTBrE OKCUIA KAIIBIIUS C BOJIOIA.

17. TTomyTHEHME N3BECTKOBOI BOJIBI.

18. Peaknus Heirpanuszanyu.

19. IMonyuenue rugpoxcunamenu(ll) u ero B3auMoelcTBIE ¢ KUCIOTOIA.
20. Paznoxenue rugpoxcuaa meau(ll) mpu narpesanuu.

21. BzaumoeiicTBHE KHCIIOT C METAILIAMH.

22. B3auMoeiicTBIE KICIOT C COMSMHU.

23. O3HaKOMJIEHHE C KOJUIEKITHEH COMeH.

24. Bsaumoneiictaue cynbpara meau(Il) ¢ xeneszom.

25. BzaumoseiicTBue couneii ¢ CoNsIMu.

26. I'eHeTnUeCcKas CBA3b HA IPUMEPE COSAUHEHUM MEIH.
IIpakTuyeckune padoThl

7. PelieHne O>KCHEPUMEHTAIBHBIX 3amau 10 TeMe «OCHOBHBIE KJIacChl HEOPraHMYECKHMX
COEUHEHUIN».

Ilepuoauyecknii 3akoH U Ileprnoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB
. 1. MenaeieeBau CTPOCHHE aTOMA
EcrecTBeHHbBIE ceMeNCTBAa XUMUUECKUX 3JIEMEHTOB: IEJIOYHBIEH HIEJI0YHO3EMETbHBIE
METaJIJIbl, TaJOTeHbl, WHEPTHHIE (OyaropogHbie) Ta3pl. AMdoTepHOCTh. AMdoTepHbIC
OKCHUJIBI U TUAPOKCHIbI. KOMITJIEKCHBIE COH.
Otkpsitue . . MenaeneeBbiM [leproinueckoro 3akoHa U CO3JJaHUE UM
[Tepunoanueckoii cUCTEMBI XUMUYECKUX 2JIEMEeHTOB. 3HaueHue [lepuoanveckoro 3akona J[. 1.



Meneneesa.

AToMBI Kak (popMa CyIIeCTBOBAHUS XHMHYECKUX 3J1eMEHTOB. OCHOBHBIE CBEICHUS O
CTPOCHHHM AaTOMOB: SIpO, SHEPreTUYECKUN YypOBEHb.J[0KAa3aTENbCTBA CIOKHOCTU CTPOCHHUS
atromoB. OnbITel Pesepdopaa. [lnanerapHas Mosienb CTpOCHUS aTOMa.

CocraB aTOMHBIX sJep: MPOTOHBI, HEUTpPOHbl. OTHOCUTENbHAs aTOMHas Macca.
B3anMoCBs3b MOHATUI «IPOTOH», KHEUTPOH», «KOTHOCUTEJIbHASI AaTOMHASI Maccay.

Mukpomup. OnekTpoHbl. CTpPOEHHE HIIEKTPOHHBIX YPOBHEH AaTOMOB XHMHYECKUX
aneMeHTOB NeNe 1-20. [Tonsitue 0 3aBepIIEHHOM 3JIEKTPOHHOM YpPOBHE.

W3oronbl. ®@usnyeckuil cmpica cuMBoiMkU [lepuoguueckoii cucrembl. CoBpeMeHHas
¢dopmynupoBka Ilepmoguueckoro 3akoHa. VI3MEHEHHUS CBOMCTB 3JEMEHTOB B IEpPUOAAX H
rpynmnax, Kak (QyHKIUS CTPOEHHs SJCKTPOHHBIX OO0O0JOYeK aTroMoB. DU3NYECKUN CMBICI
aTOMHOTO (IIOPAJIKOBOT0) HOMEpAa XHWMHUYECKOIO JJIEMEHTa, HOMEpa IpyNIbl MU Iepuoaa
MEPUOIUYECKON CHCTEMBbl. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB AaTOMOB XUMHUYECKHX
3JIEMEHTOB M HX COEAMHEHUN Ha OCHOBE IMOJOXKEHUs B mnepuoaudecko cucreme JI.U.
MeHeneeBa u CTpOEHHUS AaTOMOB.

XapakTepucTuKa »JJIEMEHTAa-MeTajllla M JJI€MEHTa-HeMeTallsla [0 HUX IOJIOKEHUI0 B
[Iepnonnueckoii cucreme xuMudeckux anemeHToB . 1. Menneneesa.

JdemMoHcTpanuu
*  Paznuunbie GopMBbI TAOIUI IEPUOAUYECKOIN CUCTEMBI.
*  MogaenupoBanue noctpoenus Ilepuoguyeckoii cuctemsl Jl. 1. Menaeneena.
* Mopenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.
*  Mojenu aTOMOB 3JIEMEHTOB 1—3-T0 Mepuo10B
JlaGopaTopHble ONBITHI.
27. Ionyuenne aM(pOTEPHOrO T'HAPOKCHIA U UCCIENOBAHUE ETO CBONUCTB.

Xumuuyeckas cBsi3zb. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE PC€aAaKIHH

Honnas xumuueckas cBsizb. MoHBI, 00pa3oBaHHbIE aTOMAMU METAJUIOB M HEMETAJUIOB.
Cxembl 00pa3oBaHMsI MOHHOW CBS3M Ul OMHApHBIX coeAMHEHUHl. MoHHbIE KpHUCTaUIMYECKUe
peETKN U (PU3NYECKHe CBOMCTBA BEIIECTB C ATUM TUIMOM pemérok. [loHstue o ¢hopmyabHOI
€IMHULE BELIECTBA.

KoBanentHast xumudeckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTYpHbIE (hopMyibl. KoBaneHTHas
HemosipHas CBsi3b. CXembl 00pa3oBaHHUS KOBAJEHTHOM CBSI3M Il OWMHAPHBIX COEIUHEHUH.
MonekyspHbIE M aTOMHBIE KPUCTANIMYECKHE PEHIETKH, U CBOMCTBA BEIIECTB C 3THUM THIIOM
pEMETOK.

DIEeKTpOOTPULIATETLHOCTh aTOMOB XUMHYECKHUX 3JIEMEHTOB. Psan
NEKTPOOTpHULATENbHOCTU. KOBaNeHTHas MosipHas U HENOJIsIpHasi XUMUYecKas CBA3b. /umnois.
Cxembl 00pa3oBaHHs KOBAJCHTHOM TMONSAPHOM CBA3M A OWMHApHBIX  COEIMHEHMH.
MonekyJIspHbIE U aTOMHBIE KPUCTAUIMYECKUE PEIIETKH, CBOMCTBA BELIECTB C J3TUM THUIIOM
PELIETOK.

Meramnueckass XMMHYECKass CBA3b M METANIMYECKAs KPHUCTAUIMYECKAas pElIETKa.
CBolicTBa BEHIECTB C 3TUM TUIIOM pelI€TOK. EMHas npupoia XUMUYECKUX CBS3EH.

Crenenpb okucieHus. CpaBHEHHE CTENEHH OKUCIEHUA U BaJieHTHOCTH. [IpaBuiia pacuéra
CTENeHeN OKUCIIEHUS 10 (PopMyIaM XUMUYECKUX COETUHEHUH.



OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKLUU, UX CYIIHOCTb. OnpeleneHue creneHen
OKHCIICHHS JJIsl DJIEMEHTOB, OOpa3yIOIIMX BEIIECTBA pa3HBIX KiaccoB. OKUCIUTEINb.
BoccranoBurens. PeaknmmnuoHHOro OOMEHa M OKUCIHTEIbHO-BOCCTAHOBHUTENIBHBIE PEAKIIHU.
OxuciauTens M BOCCTAHOBUTENb, OKHCIEHHWE M BoccTaHOBiIeHHE. CoCTaBl€HUE YpaBHEHUM
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIXPEAKIIUN METOAOM AJIEKTPOHHOTO OasiaHca.

JdemoHcTpauuu

* Buzaeo ¢pparmenTs! U cnaiinel «MloHHAsS XUMHYECKast CBA3b ».
* Koureknus BeImecTs ¢ MOHHOM XUMHUYECKOU CBSI3BIO.
* Mojenu HOHHBIX KPUCTANINYECKUX PEIIETOK.
*  Bugaeodparments! u crnaiiipl «KoBaleHTHaIXUMUYECKAs CBS3bY.
¢  Kouteknus BemecTB MOJIEKYJIIPHOTO U @aTOMHOT'O CTPOCHHUS.
*  Mojenu MOJIEKYJISIPHBIX U aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
* BuaeodparMeHTsl U crnaiiiapl «MeTalTnuecKass XMMUIecKas CBSI3b».
¢ Komreknus «MeTtajuisl U CILIaBbI».
* BsaumojeiicTBHE ITUHKA C CEPOIA, COJITHON KUCIO0TOM, XiopuaoM meau (11).
* T'opeHune Maruus.
JlaGopaTopHbIe ONBITHI

28. W3roToBieHne MOJIENH, HILTIOCTPUPYIOILEN CBOWCTBA METAIULIMYECKON CBI3H

Conep:xanue nporpamMmsl
Xumus 9 kiaace
(68 uacos, 2 yaca B HeI€eJI10)
IHoBTOpEeHue u 00001IeHHe CBeIeHUIT 10 Kypcy 8 kiacca
bunapnsie coequaeHus. OKCHJIBI COIC00pa3yIOIUe U HeCOJIe00pa3yromIre.
I'mapoxcuapl: ocHOBaHUS, aMpOTEpHBIE, KUCIOTHI. CpeHne, KICIbIe, OCHOBHBIE COJIH.

O0600611eHre cBeIeHUI 0 XUMUYeCcKUX peakuusax. Kimaccupukanns XuMHUUECKUX peakiui
10 Pa3JINYHBIM OCHOBAHHSIM: COCTABY M YMCITY pEarupyromux 1 00pa3yIouxcsl BEIEeCTB,
TEI0BOMY (P EKTY, HaNPaBJIEHUIO, U3MEHEHHIO CTENIeHEeNH OKMCICHHSI SIEMEHTOB,
00pa3yIoIIMX pearupyrolire BemecTna, ¢ase, UCIoJIb30BaHHUIO KaTalu3aTropa.

[ToHsATHE O CKOPOCTH XMMUYECKOH peakiuu. PaKkTopbl, BIUIIOIINE HA CKOPOCTh
XUMHUYECKHUX PeakIii: Mpupoa pearupyromux BeIlecTB, UX KOHLEHTpAIHsl, TeMIleparypa,
TUTOIIAh COTIPUKOCHOBEHHMSI, HAIMUKE KaTanu3aTopa. Karamus.

JdemMoHcTpanuu
* (O3HaKOMJIEHHUE C KOJUIEKIIUSIMU METaJIOB U HEMETAIIJIOB.
* O3HaKOMJIEHHE C KOJUIEKIIUSIMU OKCUJIOB, KUCIIOT U COJIEH.
* 3aBHCHMOCTH CKOPOCTH XUMHUECKOW PEaKLIUU OT MPUPOJIbI PEarupyroNX BEIIecTB.
* 3aBHCHMOCTb CKOPOCTH XUMHUECKOW PEaKLIMU OT KOHLIEHTPAIIMH Pearupyromumx
BEIIIECTB.
* 3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEAKLUHU OT IJIOIA U

CONPUKOCHOBEHHMSI pEarupyronux BeIecTB («KUTISIIIUN CI0).

* 3aBHCHMOCTb CKOPOCTH XMMHUYECKOW PEaKLIMU OT TEMIEPaTyphl pearupyronx BeImecTB.
JlabGoparopHbie ONBITHI
1. BzaumonelicTBre aMMuaKa U XJOPOBOIOPO/IA.



Peakuus HeWTpanuzanuu.
Ha6mronenue teroBoro 3dgdexra peakiuy HenTpaaTu3amim.
B3aumogpeiicTBue cepHoit Kuciothl ¢ okcuaoM meau (I1).

Paznoxenue MEpOKCHUa BOAOPpOaa C IOMOIIbIO KaTala3bl KapTO(beJISI

oukown

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT IPUPO/Ibl PEArupYIOLINX BELIECTB HA
MIpUMeEpe B3aUMO/ICHCTBHSI paCTBOPOB THOCYNb(aTa HATPHs U XJIopuia oapusi, THOCYJIbdaTa
HanI/IH nu COJ'DIHOIZ KHUCJIOTHI.

7. 3aBUCHMOCTbL CKOPOCTH XUMUYECKOM PEAKIMU OT IPUPOILI METAILIOB IIPH UX
B3aMMOJICHCTBUHU C COJSTHOM KHUCIOTOM.

8. 3aBHCHMOCTH CKOPOCTH XUMUYECKON PEAKIMK OT HPUPOIBI KMCIIOT IPH B3aUMOIEHCTBUM
HX C JXKCJIC30M.

9. 3aBHCHMOCTH CKOPOCTH XUMUYECKOM PEAKIIUK OT TEMIIEPATYPHL.

10.  3aBHCHMMOCTH CKOPOCTH XHUMHUYECKON PEAKIIMU OT KOHIICHTPALIMH.

11. 3aBucuMMOCTH CKOPOCTM XMMHUYECKOM peakIMud OT IUIOMAAM COINPMKOCHOBEHMS
pearupyroumx BeIecTs.

12.  3aBHCHMMOCTH CKOPOCTH XMMHYECKON PEaKIMK OT KaTalnu3aTopa.

XuMHu4YecKHe P€aAaKIUM B pacTBoOpax 3JJ€KTPOJIUTOB

[TonsaTHe 00 ANEKTPOJUTHYECKON JUCCOUMAIMU. OJICKTPOIMTHI M HEIJIECKTPOJIHTHI.
MexaHu3M JAMCCOIMALUM  DJIEKTPOJIMTOB C  Pa3jIMYHbIM  XapakTepoM CBsi3u. CTerneHb
AIEKTPOJUTHYECKON Aucconranyu. CUiabHbIC U C1a0ble DIEKTPOJIUTHI.

OCHOBHBIE TIOJIO)KCHHS TEOPUH DIICKTPOJUTHYECKON nucconmanuu. Kiaccudukanus
MOHOB W UX cBoMcTBa. KaTnoHsl, annoHbl. Peakiium moHHOro oOMeHa. Y CIIOBUS MPOTEKAHMS
peakiuii HOHHOTO OOMeHa.

Kucnorel, ocHoBaHMsT ¥ COXM Kak dJeKTposuThl. WX  kmaccudukamus u
BJIEKTPOJIUTHYECKAST TUCCOHAIIUA.

OOmue XUMHYECKHE CBOMCTBAa KHUCIOT: HW3MEHEHHE OKpackh HMHAUKATOPOB,
B3aUMOJICCTBUE C METaJUIaMHM, OKCHUJAAMU M THAPOKCUIAMH METAIUIOB U COJISIMH.
MonekynsipHble ¥ HOHHBIE (TTOJIHBIE U COKPAIIEHHBIC) YPABHEHUS PEAKIIHIA.

XHMMHWUYECKUN CMBICI COKpalI€HHBIX YpPAaBHEHWM. YCIOBUA IPOTEKAaHUA pPEaKLUM MEXKIY
3JIEKTPOJIUTAMHU J0 KOHIA. PsA/1 aKTHBHOCTH METAJJIOB.

OOmume XUMHYECKUE CBOMCTBA INEJIOYCH: B3aMMOACHCTBHE C KHCIOTAaMH, OKCHIAMH
HeMeTauioB, coisiMu. OOmme XHMMHYECKHE CBOMCTBA HEPACTBOPUMBIX  OCHOBAHUM:
B3aUMOJICMCTBME C KHCJIOTaMH, pAa3JOKEHHE TMPU HArPEeBAHUU. DJIEKTPOJIUTHUECKAS
JIFCCOITHAITHSL.

OOmue XUMUYECKHE CBONCTBA CPEIHUX COJICH: B3aMMOJCHCTBHE C KHCIOTaMH,
meno4aM, COJIIMH M MeTalulaMu. B3auMoAelcTBHE KHUCIBIX COJIeM CO  IIeI04YaMHu.
DNEeKTPONUTHYECKAs JUCCOLIUALIMSL.

I'unponus, kak oOMeHHOE B3aMMOJEHCTBHE CoJiel ¢ BOJOW. ['Maponu3 conu CHUIBHOTO
OCHOBaHHUSI U CJIa00W KHUCIOTHL. [ MAponu3 coiau caaboro OCHOBAHWS W CHJIBHOW KHCIIOTHI.
[IIxana pH.

CBoiicTBa KHCIOT, OCHOBAaHUM, OKCHUIOB M COJICH B CBETE TEOPUHU DJIEKTPOJIUTUUECKON



JUCCOIUAITUU ¥ OKUCITUTEITbHO-BOCCTAHOBUTEIHHBIX PEAKIIUH.
JdeMoHcTpanuu.
* OnpexeneHne XxapakTepa Cpeibl B paCTBOPax COJICH.
JlaGopaTopHbIe ONbITHI.
13. M3MeHenue OKpacku MHAMKATOPOB B KMCIOTHOM Cpeje.
14.  Peakuus HeWTpanu3alnuy pacTBOpa IEIOYM PAa3IMUYHBIMU KUCIOTAMH.
15. TMonyuenune ruapokcuaa meau (11).1 ero B3anMoaelicTBIE ¢ Pa3IMYHBIMU KHCIOTAMH.
16. BzaumopeiicTBre CUIBHBIX KHCIOT ¢ okcuaoM meau (11).
17-20. B3aumoeicTBie KUCIOT C METAJIaMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlonyueHue CTyqHsI KPEMHUEBOM KMCIOTBL.
23. KauecTBeHHas peakiys Ha XJIOPUJ - MK CYIb(aT-uOHbI
24. V3sMeHeHne OKPACKHM MHIMKATOPOB B ILEJIOYHOM CPEIE.
25. B3aumoeiicTBe menovei ¢ YTJIEKUCIIBIM Ta30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. Tonyuernune ruapokcuna meau (1) u ero pasnoxenmue.
28. BzaumoeiicTBre KapOOHATOB ¢ KMCIOTAMHU.
29. Tlonyuenue ruapokcua xenesa(lll).
30. BzaumoseiicTeue xenesa ¢ pactsopom cyibghara meau (1)
IIpakTnyeckue padoThl
1. Pelenue sKCIEpUMEHTATBHBIX 337124 110 TEME «DIIEKTPOIMTHIECKAs
JMCCOIMAaIUs). Peakiuu HOHHOTO 0OMEeHay.

HemeTajuibl u MX coeJUHEHHSA

CtpoeHue aTOMOB HEMETA/NIOB M HMX TMojoxkeHue B Ilepmommueckoit cucreme. Psin
aNeKTpooTpHuLareabHocTH. Kpucrannuyeckue pemeéTkd HEMETalIoB — IPOCTHIX BEILECTB.
Annorponus u e€ npuunHbl. Ou3nueckue cBOMCTBa HeMeTau1oB. OOIIMe XUMHUECKUE CBONCTBA
HEMETAJIJIOB: OKUCIUTENIBHBIE U BOCCTAHOBUTEIIBHBIE.

I'a;morensl, cTpoeHHe HMX aTOMOB M MoOJIeKyl. DHU3NYECKHME U XMMHYECKHE CBOWCTBA
raJIoOreHOB. 3AKOHOMEPHOCTH N3MEHEHNUS CBOMCTB raJOr€HOB B 3aBUCUMOCTH OT UX ITOJIOKECHHUS B
[Tepuonnueckoii cucreme. HaxoxaeHue TrajJoreHOB B MPHUPOAEC M MX MOJydyeHHe. JHAYCHHE U
MpUMeHEeHHE rajioreHoB. CoeTMHEHNUs TaJOreHOB.

l"anoreHoBo10pOIBI (XITOPOBOAOPOA, OPOMOBOIOPOS U JAP.) U COOTBETCTBYIOIIUE MM
KHUCJIOTHI: TUIABHKOBAs, COJsiHAsA (XJIOPOBOJOPOIHAsS), OPOMOBOJOPOAHAS, HOJOBOJOPOJIHAS.
l'amorennapl. KauecTBeHHBIE peakIMM Ha TalOreHUA-UOHBL. [IpuMeHeHHe coenuHEeHUui
raJIOreHOB M UX OMOJOrHYecKast pob.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmel. Cepa B mpupoze U €€ HojydeHue.
dusnuecKkue CBOMCTBA cepbl. AJUIOTPOIHBIE MOJU(PHUKAIIMM CEPbl U UX CBOMCTBA. XMMHUYECKHE
CBOMCTBA CephI U €€ NPUMEHEHNE.

CepoBOJ0pOI: CTpOEHUE MOJIEKYJIbI, (PU3HUECKHUE U XUMUYECKHE CBOWCTBA, MOJIyYeHUE U
3HaueHue. CepoBoiopoanas kuciota. Cynbuabl 1 ux 3HaueHue. JIroMuHOpOpHI.

Oxcup cepsl (1V), cepructas kucnota, cynbpuTel. KauecTBeHHast peakius Ha Ccylbpur-
HOH.



Oxcun  cepor (VI), cepras kucnora, cynbpatsel. Kpucramnoruaparsl. KauectBennas
peakius Ha cynb(daT-HoH.

CepHast KHCTIOTA - CHIIBHBIN A7eKTpoauT. CBOMCTBA pa30aBlieHHON CEPHOM KUCIIOTHI, KaK
TUMUYHON KHCJIOTBI: B3aUMOJCHCTBHE ¢ METalJIaMH, OCHOBHBIMU M aM(OTEPHBIMU OKCHAAMH,
OCHOBAaHUSAMHU U aM(OTEpHBIMU TMAPOKCUIAMHU, coisiMu. KadecTBeHHas peakuus Ha cyibdat-
HOH.

OOwiast xapakTepucTuka 31eMeHTOB VA-Tpynnbsl. A30T, CTPOEHHE aTOMa U MOJIEKYJIbI.
dusnueckue U XMMHUYECKME CBOMCTBA M IpPUMEHEHHE a30Ta. A30T B IPUPOAE M €ro
OmoIoruYecKast polib.

AMMHaK, CTpOCHHE MOJIEKYJIbl U (PU3NYECKHE CBOWCTBA. AMMHUAYHas BOJIa, HAIIATHIPHBIN
CIHPT, TUAPAT aMMHUaka. JJOHOPHO -aKIeNnTOPHBIA MEXaHW3M 00pa30BaHUs KaTHOHA aMMOHUSI.
BoccranoBurenbHble cBoiicTBa ammuaka. Conu aMMOHMSI U uX NpuMeHeHue. KauecTBeHHas
peakKiys Ha KaTHOH aMMOHUSI.

Oxcuzpl a3ora: HecosneoOpasyrole M KHUCIOTHbIe. A30THCTas KUCJIOTa U HUTPUTHI.
A30THas KUCI0Ta, €€ NoJlyueHue u cBoiicTBa. Hurpartsl.

®ocdop, crpoeHue aroma M amioTponus. Du3MUecKkue U XHUMHUYECKHE CBOMCTBa
docdopa. Dochunsl. Coequaennst pochopa. Dochun. Oxcun docdopa(V) u oprodocdopHas
kucnora. @ocharer. Dochopubie ynoOpeHus. NHCEKTHIIHIBL.

OOmiast xapakTepucTuka 3JeMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB,
IIPOCTBIX BEIIECTB U COEAMHEHUN B 3aBUCHUMOCTH OT IOJIOKEHUSI 31eMEHTOB B [lepuonnueckoii
cucreme. Yriepoa. dusnyeckue cBoicTBa yriepoja. AJUIOTPONHbIE MOAM(DUKALMU: alMa3,
rpadut. AMOp(QHBIIN yriepog U €ro copra: caxa, aKTMBUPOBAHHBIA Yrosb. AjcopOuus.
Xumuueckue cBoMcTBa yriaepoja. Kokcoxumuueckoe MNpOU3BOACTBO M €ro MPOAYKIUS.
KapOupbr.

Coenunenus yraepona. Okcup yriepoaa(ll): crpoeHue Monekyinbl, MOITy4Y€HHE U €ro
cBoiictBa. Okcun yraepona(lV): crpoeHue MoJeKysbl, MOJTYYEeHHE U €r0 CBOMCTBA. YTOJIbHAs
kucnota. Coiau yrojibHOM KHUCIOTHI: KapOOHAThl U TUIPOKapOOHAThl. TexHHuYecKas W MUILEBas
coja.

Heoprannueckue u opranuueckue BeuiectBa. [lepBoHauaibHbIe CBEACHHS O CTPOSCHUH
OpPraHMYECKUX BEILIECTB. YIIEBOAOPOJbl. XMMHUUYECKOE CTPOCHUE OPraHMYECKUX BEUIECTB, KaK
MOPAIOK COEJMHEHMSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 3TaH, KaKk NpeAeIbHbIE YIIIEBOAOPObl. DTUJIEH U AllCTUIIEH, KaK HENPEAEIbHbIC
(HeHachllIeHHBIE) yrieBoopoibl. ['openue yrieBonoponoB. KauecTBeHHBlE peakuM Ha
HenpeJelbHbIE COCIUHEHMS.

Kucnoponconepxamiue coequHeHUs: CHOUPTHI  (3TaHOJ, METAHOJ], TJIMIICPUH),
KapOOHOBBIE KHCJIOTHI (YKCyCHas, aMHHOYKCYCHasi, CT€ApUHOBas W OJICMHOBas). DTUJIOBBIN
CHHUPT, €ro IMOoJIyueHHe, NMpUMEHEHHe U (U3MOIOTHYecKoe NedcTBUE. TpEXATOMHBIN CIHPT
rinepuH. KadecTBeHHas peakiuss Ha MHOTOaTOMHBIE CIUPTBI. YKCYCHas - NPEICTABUTEID
KJ1acca KapOOHOBBIX KUCIIOT. BHOJIOrHMUecK BayKHbIE BEIIECTBA: KHUPBI, TTHOK03a, OCJIKH.

Kpemuuii, crpoenne ero atomMa u cBoiicrsa. Kpemuuii B npupoje. Cunuuuabpl U Cuia.
Oxcun kpemuus(1Y). KpemHueBas kuciora u €€ CoJH.

[IpousBoncTBO crekna U 1eMeHTa. [Ipogykuusi CHIMKATHOM MPOMBIIUIEHHOCTH:

OTNITHYECKOE BOJIOKHO, Kepamuka, papdop, dasHc.
OnTHyeckoe BOJIOKHO.



Hemeramnsl B mpupone. PpakuuoHHas TNEpEroHKa MKHJIKOTO BO3JyXa Kak CIOCO0
MONTyYeHUsl KHUCIopoja, as3ora, aproHa. Ilomydenume ¢ocdopa, kpemHus, xjopa, ioja.
DNEeKTPOIU3 PaCTBOPOB.

[Tonyyenue cepHON KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIOTUYECKAsT CXEMA, METO/L
KUITALIETO CJI0sl, IPUHLUIIBI TeI000MeHa, IPOTUBOTOKA U LUpKyssiuuu. Oneym. [IpousBoacTso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHUYECKAS CXEMA.

JdemoHcTpauuu

e Kosteknus HemMeTamuios.

e Moaenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
e ['opeHue HEMETAIIOB - IPOCTHIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YIJIs.
e OOpa31bl raJOreHoB - IPOCTHIX BEIIECTB.

e B3aumozelcTBHE rajJOreHoOB ¢ METaNIaMH.

¢ BriTecHeHue xopa OpOMOM HITH 0]1a U3 PaCTBOPOB UX COJICH

e Kosuekuus npupogHbIX COEAUHEHUH XJIOpA.

e BsanmoneicTBHe cepbl ¢ METAILUIAMM.

e ['opeHHE cepbl B KHUCIOPOAE

o Kotekuus cyabGUAHBIX pyI.

e KayecTBeHHas peakuys Ha cyab(ua-HOH

e B3saumonelcTBUE KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJBIO.

e OOyrauBaHHe OPTaHUYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEPHOI KUCIIOTOM.
e Jluarpamma «CoctaB BO3ayxa».

e [lony4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

e Paznoxenne Ouxpomara aMMOHHSI.

e BsaumoznelicTBuE KOHLIECHTPUPOBAHHOM a30THOM KHMCIIOTHI C MEJIBIO.

e  OO0pa31bl NPUPOAHBIX COeANHEHUH (ocdopa.

e T'openue pochopa Ha BO3AyXE U B KUCIOPOJIE.

o Komnexmus «O0pa3iubl IPUPOIHBIX COSTUHEHUN YTIIIEpoaa»

e [Iloprper H. . 3enunckoro. Iloryomenne akTMBUPOBAHHBIM YITIEM PACTBOPEHHBIX

BELIECTB MJIU Ta30B.

e  VYCTpOHCTBO MPOTHUBOTa3a.

e Moaenu MoJIeKysl MeTaHa, ITaHa, TUJIEHA U alleTUJICHA.

e OO0ume XMMUYECKHE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOM KUCIOTHI.

e KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CITUPTHI.

e Komnekmus «O06pa3ubl NPUPOIHBIX COSTUHEHUH KPEMHUS».

e Kosuteknus crexia, KEpaMHUKH, IEMEHTA U U3/1€TIUH U3 HUX.

e Kosutekus npoayKIuy CUJIMKATHOM IPOMBIIIIIEHHOCTH.

e Buneodparments! u cnaitapl «II[pon3BoICTBO CTEKIIA U IIEMEHTAY.

e Komreknus «lIpupoassle cCOeTMHEHUS HEMETAIIOB.

e Bugaeodpparments! u cnaiiipl «@pakinoHHas MEPErOHKA KHUJIKOTO BO3TyXa

e Bugneodparments! u cnaiinnl «lloxydenue Bogopoaa, KUCIOPOAa U raJloreHOB
JIEKTPOIUTUYECKUM CIIOCOOOM).

e Mogaenu anmapaToB JIsl IPOU3BOICTBA CEPHOM KUCIIOTHI.



e Moaenb KHAISIIETO CIIOA.

e Mojenb KOJIOHHBI CHHTE3a aMMUAKA.

e BuaeodparmenTs! u cnaiiibl «I [pou3BOACTBO CEPHON KUCIOTHI.
e Buneodparments! u cnaiiasl « Ipou3BoacTBO aMMHaKay.

e Komnekuus «Cpipb€ 11 MOJIYYEHUS CEPHON KUCIOTHD.

JlabGopaTropHble ONBITHI

31. Pacnio3naBanue raJoreHu-MOHOB.

32. KauecTBeHHBIE PEAKIMHU HA CYIIb(PAT-HOHBI.

33. KauecTBenHas peakius Ha KATHOH aMMOHHSL.

34. XuMuueckue CBONCTBA a30THOM KUCIIOTHI, KK JJIEKTPOJIMTA.

35. Kauectsennsie peakiuu Ha Gocdar-1oH.

36. IMonyuenue U CBOMCTBAYTONILHON KUCIIOTHL.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. TMponyckanue yriaeKueoro ra3a 4epe3 pacTBOp CHIIMKATA HATPUSL.
IIpakTnyeckue padoThl

2. V3yueHne CBOUCTB CONISTHON KUCIIOTHI

3. H3yuenue CBOWCTB CEPHOMN KUCIIOTHI

4., TlonyyeHne aMMHUaKa ¥ U3y4EHHE ETO CBOMCTB.

5. IMonyuenue yraekucnoro rasa. KauecTsenHas peakiys Ha KapOOHAT-MOHBL.

6. Pemenue 3KCHEpUMEHTANIbHBIX 3a1a4 1o Teme «Hemetaiel [V —VII rpynn u ux coeauHeHui.
MeTaaiabl M HX COeTHHEHHUS

ITonoxenue MeramnoB B Ilepuoanueckoit cucreme xumudeckux snemMeHtoB [l U.
MenneneeBa, CTpOEHUE HMX aTOMOB M KPUCTAUIOB. MeTajuiMueckas CBS3b M METAJIMYECKas
KpUcTaJuIM4ecKkass pemeérka. MeTtawiel B TpHpoAe W OOIIME CIMOCOOBI WX TIMOJMyYEHUSI.
dusnueckrue CBOMCTBA METAJUIOB: JIEKTPO- U TETUIOMPOBOIHOCTh, OTPAXKAIOIIAs CIIOCOOHOCTD,
MIaCTUYHOCTh. CIUTaBbl YEPHBIC U 1[BETHHIEC.

Meramibpl Kak BOCCTAaHOBUTEIH. DJIEKTPOXUMUUECKHM psiji HampspkeHud. OOIme XUMHUYECKue
CBOMCTBA MeTaJJoB. B3aumMoaelcTBHEe METAIOB € HEeMeTallaMH, OKCHJIaMM, KHCIIOTaMHu,
COJIAMH. AJTFOMUHOTEPMHS.

[llenounble MeTaIBl U MX coeAuHEHHUs. CTPOEHHE aTOMOB M IPOCTHIX BELIECTB IIEIOYHBIX
METaJJIOB. 3aBUCUMOCTh (PU3NYECKUX M XMMHUYECKHX CBOWCTB IIETOYHBIX METAIOB OT 3apsIOB
saep ux atomMoB. OKCHUIBI UM THAPOKCHUJIBI IIEJIOYHBIX METAUIOB, MX IOJIY4YEHUE, CBOMCTBA,
npuMeHeHne. BakHelume coJid IIENOYHBIX METAUIOB, WX 3HAYEHHE B KHMBOW M HEKHUBOM
MPUPOJE U B KU3HU YEJIOBEKA.

[[lenoyHo3emMenbHbIE METAIBI M UX coeauHeHus. CTpoeHHe aToMOB M MPOCTHIX BEIIECTB
MIEIOYHO3EMENFHBIX ~ METAUIOB. 3aBUCHUMOCTh  (U3MYECKUX W XUMHUYECKHX CBOWCTB
LIEJIOYHO3EMENBHBIX METAIOB OT 3apsAloB sjuep HUX aroMoB. OKCHABI W TUIPOKCHUIBI
LIEJTOYHO3EMEIIBHBIX METAJUIOB, MX IOJy4eHUE, CBOMCTBA M NpPHUMEHEHHE. BaxHewniine coiau
MIENTOYHO - 3eMENbHBIX METaJNIOB, UX 3HAYEHHUE B MPUPOJE W KU3HU deioBeka. KapOoHaTsl u
TUIPOKApOOHATHI KaJbIIUA.



XéctkocTh BOMBI: BpeMeHHast U mocTostHHas. CriocoObl yCTpaHEHUS BPEMEHHOH KECTKOCTH.
CriocoOsl ycTpaneHus: TOCTOSTHHON kEcTKocTU. MoHuThl. Amtomunuii. CoeTMHEHUsT aTFOMUHUS
B MpUpoJie. XUMUYECKHE CBOMCTBA amfoMuHMS. OCOOEHHOCTH OKCHJA U TUAPOKCUIA AITFOMUHHUS
KakK aMm(QOTEpHBIX COSAMHCHUN. BaxxHeWe coau amoMuHus (XJI0pua, cyabdar).
Kenezo. OcobeHHOCTH CTpOEHUs aToMa kese3a. JKene3o B mpupoze. Baxknelue py/bl sxenesa.
Coenunenus xene3a U ux cpoiictBa. Oxcuapl u ruapokcuabl sxeneza(ll) u xenesa(lll). Comm
xene3a(ll) m xenesa(lll). OOGnapykeHHEe HOHOB KAaTHOHOB JKeJie3a B pacTBOpe. 3HAYCHHE
COETUHEHUH Keesa.
Koppo3sust xumuueckasi v 3JIeKTpOXUMUYECKasl. 3alluTa METAIOB OT KOppo3uu. MeTauibsl B
Mpupo/jie: B CBOOOHOM BHJIE U B BUe coenHeHul. [lonstie o meramutypruu. YépHas u uBeTHast
Metaiutyprus. [lupomerannyprus, ruipoMeTaiyprus, 3JIeKTpoMeTauryprus. JJoMmeHHbIN
npouecc. [Iepepaborka uyryHa B craib. DJIEKTPOJIU3 PacIIaBOB.
JdemoHcTpauuu

* BzaumopeicTBue HaTpUs, JUTHS U KAJIBLHS C BOJOM.

* T'opeHue HaTpUs, MarHus U ’Keje3a B KUCIOPOJE.

* BzaumopeicTBue cMeCH MOPOIIKOB CEPBI U JKeJe3a, [IMHKA U CEPBI.

* BzaumopeicTBHE aTIOMUHUS C KUCIIOTAMH, IISII0OYaMH 1 BOJIOM.

* BzaumogneicTBUE MM C KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTOM U a30THOM KHCIIOTOU

(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

* Okxpacka IJIaMeHU COSAMHEHHUSIMU LIEJIOYHbIX METAJJIOB.

* Okxpacka mjIaMeHu COSAMHEHUSIMH 1ENOYHO3EMEIbHBIX METAJIIOB .

¢ J'amenue u3BeCTH BOJOM.

* Jlomyudenue xE€CTKOM BOJIbI B3aUMOJEHCTBUEM YIJIEKUCIIOTO ra3a C U3BECTKOBOU BOJOM.

* VcrpaHeHHe BpeMEHHOM KECTKOCTU KUMITYEHUEM U JOOABKOW COJIBI.

* VYcrpaHeHHe MOCTOSHHOM KECTKOCTH JOOABKOW COJIBI.

* VOHUTHI U IPUHIIUII UX JEHCTBUS (BUIEOPPArMEHT).

*  Komnekuus npupoaHbIX COEIUHEHUH aTFOMUHUS.

*  BugeodparmenTs! u ciaibl «OKCH aTFOMUHUS U €70 MOTU(DUKALIUNY.

* Tlonydyenne aM(pOTEpHOTO TUAPOKCHUIA ATFOMUHHUS U UCCIIEIOBAHHUE €r0 CBOMCTB.

* Boccranosnenue meau u3 okcugamenn(ll) Bogopoaom.

*  BuneodparmenTsl u cnaiiasl « [pon3BOACTBO YyryHaU CTAIN.

*  BuaeodparmenTs! u cnaiasl «M3aenus u3 4yryHa u cTaim.

*  BuneodparmenTs! u cnaiipl «I[pon3BOACTBO AITFOMUHUS.
JlabopaTopHbIe ONbITHI
39.B3aumoseiicTsue xkesesa ¢ pactBopoM cynbhara meau(l1).
40.TTony4yeHne U3BECTKOBOI BOIBI U OMBITHI C HEM.
41.Tlonyuenue rumpoxcunos xenesa(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIINY HA KATHOHBI JKEJIE3a
IIpakTnyeckune padoTsl
7. KecTkocTh BOABI M CIIOCOOBI €€ YCTPaHEeHH sl
8. Pemenue dKCrIEpUMEHTANBHBIX 3a71a4 10 TeMe «MeTauibly.



XuMus M OKpy:KamoLas cpeaa

Crpoenue 3emin: Aapo, MAaHTHA, 3eMHast KOpa, UX XUMUYECKui cocTas. JIutochepa u eé
XUMHUECKUH cocTaB. MuHnepansl. Pynbl. Ocagounsie nopoasl. [lone3Hsie uckonaemsle.
XUMHYECKUH cocTaB Tupocdepbl. XUMHUUYECKHUHA COCTaB aTMOC(hEpHI.

XHUMHUYECKHUE 3arPSI3HEHUS] OKPYKAOLIEH Cpelibl ¥ ero nociaeAcTBusa. ICTOUHUKN XUMUYECKOTO
3arpsi3HEHUs OKpysKarolei cpe/pl. [ modanbHbIe 2KOIOTHYecKre IpoOieMbl YeIOBEYECTBRA:
MapHUKOBBIN 3P PEKT, KUCIOTHBIE JOXKAU, 030HOBBIE IbIphl. MeXTyHAPOIHOE COTPYAHUUECTBO B
o0acTu OXpaHbl OKPYKAFOIICH CPEIbI OT XUMUYIECKOTO 3arpsi3HEeHUs. «3eNEHast XUMHUSD.
JeMoHCcTpaL UK

*  Buneodparmentsl u cnaiiapl «CTpoeHne 3eMiId U €€ XUMUYECKHI COCTaB.

e Komiekuusi MUHEpaNIoOB U TOPHBIX IMMOPO/I.

e Komnekuus «Pyapl MeTaoB.

* Buneodparments! u cnaiiipl «I[ 1o0agbHbIe YIKOJIOTHYECKUE TPOOIEMBI YEIIOBEUECTBAY.
JlaGopaTopHbIe ONBITHI
43. Usyuenue rpanura.

O0001menue 3HAHUI 10 XMMHH 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka k OCHOBHOMY rocy/1apCTBEHHOMY 3K3aMeHYy
CrpoeHne aToMa B COOTBETCTBHUHM C ITOJIOKEHUEM XMMHUUYECKOT0 31eMeHTa B [lepuoaundeckoii

cucreMme. CTpoeHHE BEIIeCTBA: XUMUYECKasl CBS3b MKPUCTAINIMYECKHE PEIIETKN. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHbIX 3JIEMEHTAMH IIPOCTHIX BELIECTB (METAJIOB, HEMETAIJIOB, 0JIArOPOAHBIX
ra3oB) OT MOJIOKEHUs 37eMeHToB B [lepuonuueckoil cucteme. Tunonorus HEOPraHUYECKUX
BELIECTB, JIEJICHUE UX Ha KJlacchl U rpymisl. [IpencraBurenu.
[Ipu3Haky ¥ ycoBus NPOTEKAHUS XUMUYECKUX PEAKINNA. THUIIOIOrUs XUMUYECKUX PEAKIUH 110
pa3aMYHbIM OCHOBaHMM. Peakiiu noHHOro ooMeHa. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE
peaxkuuu.
XUMHYECKHE CBOMCTBA IIPOCTBIX BEIECTB. XapaKTepHbIE XMMUUECKHUE CBOICTBA
coJ1e00pa3yoIuX OKCHIOB, THIPOKCUAOB (OCHOBAaHUH, KUCIOT U aM(pOTEPHBIX THAPOKCHJIOB),
couen

TemaTn4yeckoe NVIaHNPOBaHUeE, B TOM YHCJIE C y4eTOM pado4yel NporpaMMbl BOCIIUTAHHUS €
yKa3aHHeM KOJIH4YeCTBA YacOB, 0OTBOJAMMbIX HA H3yYeHHEe KAMK/I0H TeMbl.

[Iporpamma 1O XHMHH pPEATH3YETCSANO OCHOBHBIM HAINpaBICHUSM BOCIUTAHUS B
cootBeTcTBUH ¢ PI'OC:

— MaTPpUOTHYECKOEe BOCNUTAHME — BOCIMUTAaHWE 3HAIOIIETO W  YBAKAIOIIETO
JTOoCTHXKeHHs Hamel Poauasl — Poccuu B HayKe 4eIoBeKa;

-pu3nueckoe BocnuTaHue, (GopMHpPOBaHHME KYJLTYPbI 3I0POBOro o00pa3a KU3HM U
IMOIHOHAIBHOI0 0JIATONOJYyYUs — BOCIHTAHUE MTOHUMAIOIIETO IIEHHOCTh KU3HH, 3JJ0POBbS 1
0€30MacHOCTH, 3HAYCHHE JIMYHBIX YCHINNA B COXpaHEHUU 3]I0POBBS, 3HAIOIIUNA U COOIIOIAIOIIHIA
nmpaBujia 0€30MacHOCTH, O€30MMacHOT0 TOBEACHHUS, B TOM 4YHCJIE B WH()OPMAIMOHHON cpene
oOyuarolerocs.

— TPYI0BO€ BOCIIUTAHME — BOCIIUTAHUE YBAXEHUS K TPYAY, TPYIAIIUMCS, PE3yIbTaTam
Tpyna (CBOEro W APYTHX JIIOJEH), OpHEHTAHs Ha TPYAOBYIO ESTEIBHOCTh, IOTyYeHUE
npodeccuu, TMUHOCTHOE CaMOBBIpaKEHUE B MPOJAYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpY/IE B



poccUiiCKOM O0IIecTBe, JOCTH)KEHHE BBIJAIONIMXCA PE3YylbTaTOB B MpOQeccHOHANbHON

e TEeIbHOCTH;
— JKOJIOorHYecKoe BOCHUTAaHHEe — (OPMUPOBAHUE SKOJOTHYECKOH KYIbTYPBHI,
OTBETCTBEHHOT0, OEpEeKHOTO OTHOLIEHUS K TPUPOJIE, OKpYXKaIoLell cpelae Ha OCHOBE

POCCHUHCKHMX TPaJIULMOHHBIX TYXOBHBIX LIEHHOCTEH, HABBIKOB OXPaHbl, 3alUThl, BOCCTAHOBJICHUS
MPUPOJBI, OKPYKAIOIIEeH cpeibl; BKIIOYEHHE OOydYalolUXCsl B MPAKTHUYECKYIO NEATEIbHOCTh
9KOJIOTMUYECKOH, IPUPOAOOXPAHHON HAPaBIECHHOCTH.

— LEHHOCTH HAYYHOr0 NMO3HAHUSI — BOCIHTAHUE CTPEMJICHHSA K IO3HAHUIO ce0d u
JOpYTUX JIIOJed, MPUPOasl U OOIIECTBA, K MOJYUYEHUIO 3HAHUN, Ka4YeCTBEHHOrO OOpa3oBaHHs C
y4ETOM JINYHOCTHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

No | HaumenoBanwue pazzaenon (tem) | KonudectBo B Tom unciie Ha npoBeeHue
4acoB I10 [IpakTyeckux KoHTposbHBIX
porpaMme pabot pabot
8 knacc
1 | HayanpHble MOHATHSA U 3aKOHBI 21 4 1
XAMHUA
2 | Baxneinme npeacTaBuTeNN 18 3 1
HEOPraHUYECKHUX BEILECTB.
KomnnuecTBeHHBIE OTHOILIEHHUS B
XAMHUA
3 | OcHOBHEBIE KJ1aCChI 11 1 1
HEOPraHWYECKUX COCTMHEHUN
4 | [lepuonnueckuii 3aKOH u 8 0 1
[Iepnonnueckas cucrema
XUMHYECKUX siaemeHToB . U.
MeHnieneeBa u CTPOCHHE aTOMa
5 | Xumuueckas CBSI3b. 10 0 2
OKHUCITUTEITBHO -
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Hroro 68 8 6
Ne HaumeHnoBanue pa3aenon KonmuecTBo B Tom uuncne Ha npoBeneHue
(Tem) 4acoB 110 [IpakTrueckux KoHTposbHbIX
porpaMme pabot paboT
9 knacc
1 | [loBTOpeHnue u 5 1
00001ICHIE CBEICHUM
o Kypcy 8 Kiacca.
XUMHAYECKHAE PEAKIINU
2 XUMHUYECKUE PEAKLIUU B 10 1 1
pacTBopax
3 | Hemeramnsl 1 ux 26 5 1
COEMHEHHS
4 MeTaimisl 1 UX COSTMHEHUS 17 2 1
S5 | XuMus U OKpyXKaromas 2




cpena
6 | Ob6oOueHre 3HaHUi 10 6 1
XUMHH 32 KypC OCHOBHOM
wkoJibl. [Toaroroska k
OcHOBHOMY
rOCy/1apCTBEHHOMY
sk3ameny (OI'D)
Utoro 66 7 5
IMoypouHoe njIaHUpOBaHUE
8 ki1acc
Ne Tema ypoka Buabl yueOHOI 1eATEIbHOCTH
n/n
HavaabHble MOHATHS U 3aKOHBI XUMHH (21 4)
1 | Ilpenmer xumuu. Poib xumuu | OOBSACHSIOT, UTO MPEAMETOM H3YyUEHUS! XUMUU SBISIOTCS
B )KU3HU YEJIOBEKa BEIIIECTBA, UX CBOWCTBA M WX IpeBpaInicHus. Pa3imyarorrena u
BEIIIECTBA, BEUIECTBA U MaTEPHUAaJbl. Y CTAHABINBAIOTIPUINHHO-
CJICJICTBEHHBIC CBSI3M MEKIY CBOMCTBAMH BEIECTB U MX
MIPUMEHEHUEM
XapakTepu3yroT MOJIOKHTEITBHYIO U OTPUIIATSIIEHYIO POJIb XUMUHU
B )KM3HU COBPEMEHHOT0 OOIIECTBA.
ApPryMEeHTHPYIOTCBOE OTHOIICHUE K XeModuianu 1 xemodoouu.
2 | MeToapl u3y4eHUs XUMHUH XapakTepus3yloT OCHOBHBIE METOAbl H3YYCHHS ECTECTBEHHO-
HAyYHBIX JUCIUTUIVH.
[IpuBoaAT mpuMepbl  MaTepHANbHBIX M 3HAKOBBIX  WJIH
CUMBOJIBHBIX MOJIENICH, WCIONb3yeMbIX Ha ypokax (Qu3uKw,
Oouonoruu u reorpaduu.
CobuparoT 00BEMHBIE U IIAPOCTEP’KHEBBIE MOJAEIN HEKOTOPBIX
XMMHUYECKUX BEIIECTB
3 | ArperatHble COCTOSIHHS PasnmugaroT Tpu arperaTHBIX COCTOSIHHSI BEIIESCTRA.
BEIIIECTB Y cTaHaBIMBAIOT B3aUMOCBSI3U MEX/1y HUMHU Ha OCHOBE B3aHMHBIX
MIEPEX0JIOB.
WnmocTpupyroT 3TH Mepexoabl MPUMEpaMH.
Hab6mronaroTXxuMuueckuil SKCIEPUMEHT U Oelaron BBIBOJBI Ha
OCHOBE HaOJIOACHUI
4 | ®dusnveckue SIBICHUS B PaznmuyaroT pu3ndeckue 1 XUMUIECKHE SBIICHUS, YUCTHIC
XUMHH BelecTBa u cMecu. Kimaccuduuupyrot cMmecu.
IIpuBOAAT IpUMEPHI CMECEN PA3IUYHOTO ArPEraTHOIO COCTOSIHUS.
YcTaHaBIUBAIOT MPUYNHHO-CIICCTBEHHBIE CBS3U MEXKIY
(U3HYECKUMU CBOMCTBAMH BEIIECTB CMECH U CIIOCOOAMH UX
pazneneHus. Pa3nu4aroT Ux, OMUCHIBAIOT U XapaKTEPU3YIOT
MPAKTUIECKOE 3HAUCHHE.
5 | ILp Ne 1 «3nakomcTBO € Paboratot ¢ mabopaTopHbIM 000PYOBaHUEM U HArpeBaTEeIbHBIMU

1abopaTopHBIM
obopynoBanueM. [Tpasuna Th
pu paboTe B KaOUHETe

pruOopaMu B COOTBETCTBUU C NMPaBUIAMH TEXHUKHU
0€30IIaCHOCTH.
BrimonHs0T npocTeiiiye MaHUIYJISIUHN ¢ Ja00paTOPHBIM




XUMHN

o0opymoBaHHEM: ¢ Ja0OPATOPHBIM IITATHBOM, CO CTUPTOBKOM
OdopMIIAIOTOTUYET O IPOJIETIaHHON paboTe

I1.p. No2 « HaGmronenue 3a
ropsiIiei CBeUOn

Paboratot ¢ tabopaTopHbIM 000PYAOBaHHEM U HarpeBaTeIbHBIMU
pudOpaMu B COOTBETCTBUU C IIPaBUIAMHU TEXHUKHU
0€30MacHOCTH.

BremomnHstotpocreiinme npuéMsl oOpaiieHus ¢ 1abopaTopHbIM
000py/I0BaHUEM: TUTEIbHBIMU HIUMIIAMH, CTAKAHOM, CIUPTOBKOM.
HaGniomaror3a cBOMCTBaMU BEIIESCTB U SIBICHUSIMU,
MIPOUCXOAAIIMMU C BEIIECTBAMHU.

OnuUCHIBAIOTXUMUYECKUN IKCIIEPUMEHT C TOMOIIIBIO PYCCKOTO
(pomgHOTO) SI3bIKA U S3bIKA XUMHH.

JenaroT BbIBO/IBI IO pe3yJibTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA

[T.p.Ne3«AHanu3 NOYBHI.
OuucTka 3arps3HEHHON
MOBapEHHOM COMU.»

Paboratot ¢ 1abopaTopHbIM 000PYAOBAHUEM U HarpeBaTeIbHBIMU
npudopaMu B COOTBETCTBUU C IIPaBUIaMHU TEXHUKHU
0€30MacHOCTH.

BrinonsstornpocTeiime npuéMbl oOpaiieHus ¢ 1abopaTopHbIM
00opysoBaHHEM: BOPOHKOH, (PUIBTPOM, CIIMPTOBKOMA.
HabGnromaror3a cBOMCTBAMU BEIIECTB U SBJICHUSAMMU,
MIPOUCXOASAIINMU C BEIIECTBAMHU.

OnUCHIBAIOTXUMUYECKUN IKCIIEPUMEHT C TTIOMOIIBIO PYCCKOTO
(pogHOTO) S3bIKA U SA3BIKA XUMHH.

JlenaroT BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA

ATOMHO- MOJIEKYJISIPHOE
yueHue. XUMUYECKUe
3JIEMEHTHI

OOBSICHSIOT UTO TAKOE XUMUYECKUH 2JIEMEHT, aTOM, MOJIEKYJIa,
aJUIOTPOITHSI, HOHBI.

PaznuyaroT npocThie U CII0KHBIE BEIIECTBA, BEIIECTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSL. Ycmanasnusaiom
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEKyCOCTAaBOM MOJIEKYT U
CBOMCTBAMHM QJJTIOTPOIHBIX MOIU(UKAIINA KUCIOPO/IaA.
@OpMyIHPYIOT OCHOBHBIE MOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOTO
YYECHHS

3HaKH XUMHUYECKHX
OJICMCHTOB.

Ha3rpIBatoT 1 3alMCHIBAIOT 3HAKU XUMHYECKUX DIIEMEHTOB.
XapakTepu3yroT HH()OPMAIIHIO, KOTOPYIO HECYT 3HAKH
XAMHYECKUX DJIEMEHTOB.

OOBACHIIOTITUMOJIOTHYECKHE HaYyaaa Ha3BaHUH XUMHUYECKUX
AIIEMEHTOB M UX OTJEJbHBIX TPYIIIL.

10

[Tepuoanueckasradnuia
XUMHYECKuXdaeMeHToB JI. M.
Menneneena.

OnuchIBaIOT CTPYKTYPY TAOIHIIBI XUMUYECKUX dieMeHToB []. U.
MenpeneeBa. PaznnyaroT KOpOTKONIEPUOIHBIN U
JUIMHHOTIEpUOAHBIN BapuaHThl Ileprnonnueckoit cucremsr /1. 1.
MeHpeneeBa

11

Xumnueckue GopmyIisl

OT00paxaroT COCTaB BEIIECTB C MOMOIIbI0 XUMUYECKUX (hopmyit.

PaznuyaroT unnekcsl ¥ ko3 punnentsl. HaxonaToTHOCUTENBHYIO

MOJIEKYJIIPHYIO MacCy BELIECTBA U MAaCCOBYIO JOJIIO XUMHUUECKOTO
AJIEMEHTA B COCINHEHHH.

TpancanpyroT HHPOPMAIUIO, KOTOPYIO HECYT XUMHUYECKHE

bopmynbl

12

BaneHTHOCTD

13

BanestHoCTh

OOBSICHSIFOT UTO TaKO€ BAJIGHTHOCTh. [IOHMMAIOT OTpakeHne
MOPsIIKA COETMHEHHSI aTOMOB B MOJIEKYJIaX BEIIECTB
MOCPEACTBOM CTPYKTYPHBIX (hopmyi. Yuarcs
COCTaBIATH()OPMYJIIBI COSTUHEHU 110 BaJICHTHOCTH U
OTPEENATHBAICHTHOCTD dJIEMEHTA 10 (GOPMYJIIE €T0 COSANHECHHUS




14

XUMUYECKUE PEAKIIUU.

XapakTepu3yroT XUMHYECKYIO PEAKIHIO U €€ YYaCTHUKOB
(peareHThl U MPOAYKTHI PEAKLIUHN).

OnuceIBalOT NPU3HAKU U YCIIOBUS TEUCHUSI XUMHYECKUX
peakiuii. PaznnyaroT 3K30TepMUUYECKUE U SHIOTEPMUYECKHE
peakuuu. COOTHOCST peaKIuy TOPEHUS U IK30TEPMUUYECKHUE
peaKkuuu.

15 |3akoH coxpaHEHUs MaCChI DopMyIHUPYIOT 3aKOH COXPaHEHUSI MACChI BEIIECTB.
BElIeCTB. XUMUYECKUE CocTaBsitoTHa €r0 OCHOBE XUMUYECKHE YPaBHEHHUS.
ypaBHEHHS TpancnupyroT nHpOpMaIHio, KOTOPYIO HECYT XUMHYECKHE
16 |Xumuueckue ypaBHCHHS YpaBHEHUS.
DKCIepUMEHTATLHO MOATBEPHKIAIOT CIIPABEIMBOCTH 3aKOHA
COXPaHEHHMsI MaCChl BEIIECTB
17 | Tumnbl XUMHYECKUX pEaAKIIHil Knaccupumupyrot XuMHYeCKre peakiiy 10 MPU3HAKY YHCTIa |
COCTaBa PeareHTOB U MPOJYKTOB. XapaKTepU3yIOT POJIb
18 | T xenvmraeckex peaxmi KaTaJln3aTropa B MPOTEKAaHUH XHMquCKE)ﬁ peakuuu.
Habmro1aroT 1 onuchIBalOT XUMUYECKUH SKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMUHU.
19 | ILp. Ne 4 [Tpuznaku Paboratot ¢ mabopaTopHbIM 000PYAOBaHUEM U HarpeBaTeIbHBIMU
IPOTEKAHHS XUMUYCCKIX npubopaMu B COOTBETCTBHH C TIPABUIIAMHU TEXHHUKH
peaKii. 0€30IMacHOCTH.
Brmonnstornpocreiinme npuémMsl oOpalieHus ¢ 1abopaTopHbIM
000pyIOBaHUEM.
HaGnromaror3a cBOMCTBAMU BEIIECCTB U SBJICHUSAMMU,
MPOUCXOSIINMHU C BEIIECTBAMHU.
OnuCHIBAaIOTXUMUYECKUH SKCIIEPUMEHT C TOMOIIBIO PYCCKOTO
(pogHOTO) S3bIKA U SA3bIKA XUMHH.
JlenaroT BBIBOJIBI IO PE3YJIbTAaTaM MPOBEAEHHOTO SKCIEPUMEHTA
20 [loBropenue u o600mIeHHE TeMbl| OO00MAIOT U CHCTEMAaTU3UPYIOT CBOU 3HAHUS TI0 TEME:
<HawanbHbIe MOHATHS U 3aKOHBI | «HavanbHble OHATUS ¥ 3aKOHBI XUMUK». [IpUMEHSIOT Ha
KHUMHI IPaKTHUKE paHee U3Y4YeHHBIH MaTepuai, paboTas Mo IpyImnam ¢
3aJJaHASIMU PAa3HOTO YPOBHSI CJIOKHOCTH
21 [K.p.Ne 1 «Havanbubie moHsTHS U| [IpUMEHSIOT Ha TPaKTHKE paHee U3YYCHHBIA MaTepHal,

BaKOHbI XUMHUN»

BBHITIOJHSIOT KOHTPOJBHYIO PaboTy.

BaskHeiinme npeacraBuTe 1M HeopraHuveckux Bemecrs. KosmyecrBenubie oTHomenns B xumuu (18

1)

22

Bo3nyx u ero cocras

XapakTepu3yroT 00BEMHYIO JTOJIF0 KOMIIOHEHTA TaKOW MPUPOTHON
ra3oBO CMECH, KaK BO3yX, HPACCUUTHIBAIOT €€ M0 00bEMY ITOM
cmecu.OnuchIBaloTOOBEMHBIN COCTaB aTMOCPEPHOTO BO3AYyXa U
MOHUMAIOT3HAYEHUE TTOCTOSIHCTBA 3TOT0 COCTaBa JJis 3J0POBbS

23

Kucnopon

XapakTepu3yrTO30H, KaK aJJIOTPONHYIO0 MOIU(UKAIINIO
kuciopoaa. OnuceiBaoT HU3NYECKHe U XUMUYECKUE CBOMCTBA,
MOJIy4YeHHUE U IPUMEHEHHNE KUCIIOPOa C UCTIOIb30BaHUEM
pyccKoro (poAHOro) sI3bIKa U A3bIKa XUMUH.

VYcTaHaBnMBaOT NPUYNHHO-CIIECTBEHHBIE CBSA3U MEXIY
(bu3nUecKUMU CBOMCTBAMU KHUCIOPOAA U CIIOCOOAMU €ro
cobupanust.[IpoBosaT, HAOIIOIAIOTH ONMMCHIBAIOTXUMHUYECKUT




HKCIIEPUMEHT 10 MTOJIYICHHIO, COOMPaHHIO M PaciO3HABAHHIO
KHCIIOPOJIa C COOJIIOIEHUEM TIPABUII TEXHUKU O€30MMaCHOCTH

24

I1. p.Ne5 «Ilonyuenue,
coOupaHue 1 pacro3HaBaHUE
KHCITIOpOJIa»

Paboratot ¢ 1abopaTopHbIM 000PYIOBAHUEM U HarpeBaTeIbHBIMH
pudOpaMu B COOTBETCTBUU C IIPaBUIaAMHU TEXHUKHU
0e3ormacHOCTH. BRITOHAIOTIIPOCTEHIIIE TPUEMBI 00paIeHHUs C
J1a00paTOPHBIM 000PYI0BAHUEM: COOMPATh MPUOOP IS
MOJIYYCHHS T'a30B, IPOBEPATH €r0 HA FTEPMETHIHOCTD U
MCIIOJIL30BATh JJIs TOJTydeHus: Kucaopoia.CoouparoT KUCI0po
METOJIOM BBITECHEHHMSI BO3/IyXa U paciio3Harot ero.Habmogaror 3a
CBOMCTBaAMU BCIICCTB U ABJICHUAMU, HIPOUCXOAAIIMMU C
BeriecTBaMu. ONMHUCHIBAIOT XMMHUCCKHUN SKCIIEPUMEHT C ITIOMOIIBIO
€CTECTBEHHOTI'O (PYCCKOr0 MJIM POJIHOIO) SI3bIKA M SI3bIKA
xUMHUHU.COCTaBIIAIOT OTUYET MO Pe3ysIbTaTaM IPOBEICHHOTO
IKCIIEPUMEHTA

25

OKcuabl

Beinenstor cyiecTBeHHbIC IPU3HAKK OKCHUIOB. JatoT Ha3BaHHS
OKCHIOB 110 uX Gopmynam.CocTaBIsIOT GOPMYITBI OKCHIOB IO HX
Ha3BaHUAM. XapaKTEePU3YIOTTAKUX NPEACTABUTEINICH OKCUIOB, KaK
BOJIa, YIJICKUCIIBIN a3 U HeraméHasi u3BECTh

26

Bonopon

XapakTepu3yrT COCTaB MOJIEKYJIbI, (PU3UUCCKUE U XUMUICCKHE
CBOMCTBA, MOJIYYCHUE U IPUMEHEHUE BOIOPO/1a. Y CTAHABIMBAIOT
MIPUYMHHO-CJICACTBEHHBIC CBSA3H MEXKY (GHU3MICCKUMU
CBOMCTBaMH U CIIOCOOAMU COOMPAHUS BOJIOPOAA, MEXKTY
XUMUYECKUMH CBOMCTBAMU U €T0 IPUMEHEHUEM.

27

[L.p. Ne6 «Ilonyuenue,
coOupaHKe U pacrio3HaBaHUE
BOJIOPOJIa»

PaGotator c 1abopatopHbIM 000pyAOBaHUEM U
HarpeBaTeIbHBIMHA TPUOOPAMHU B COOTBETCTBHH C TIPABUIIAMHU
TEXHHUKHU 0€3011aCHOCTU. BEIOTHSIIOT TPOCTEHINNE TPUEMBI
oOparieHus ¢ 1abopaTopHbIM 000PYAOBaHUEM: COOUPATH TPHUOOP
JUTSI TIOJTYYCHHS Ta30B, MIPOBEPATH €ro Ha TePMETHYHOCTD U
MCIIONIL30BATh ISl oNydeHus Bojgopoaa.CoOnparoTBoI0poa
METO/IOM BBITECHEHUS BO3/lyXa U pacro3HaroTero.Habmromaror 3a
CBOICTBaMH BEIECTB U SIBICHUSAMHU, TPOUCXOISAIINMU C
BerecTBamMu. OMHUCHIBAIO TXUMHUYECKHIA SKCIIEPUMEHT C TIOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SA3bIKA U S3bIKA
xuMUH.COCTaBIISAIOT OTUET 1O Pe3yIbTaTaM MPOBEICHHOTO
HKCIIEPUMEHTA

28

Kucnotsr

AHaAM3UPYIOT COCTAB KUCJIOT. Pacmo3HatoT KUCIOTHI ¢ TOMOIIBIO
WHJIUKATOPOB.  XapakTEepU3ylOT  HPEICTABUTENEH  KHUCIOT:
COJISIHYIO U CEpHYI0. XapaKTepU3yIOT PACTBOPUMOCTh COETMHEHUM
C TIOMOIIIBIO TaOJIHIIBI PACTBOPUMOCTH.

YcTaHaBIWBaIoOT MPUYIUHHO-CIICACTBCHHBIC CBs3H1 MCKOY
CBOICTBAMH COJSHOM M CEpPHOM KHCIOT M 0O0JacTIMH UX
IMPUMCHCHU .

29

Comu

XapakTepu3yrT COJIM KakK IMPOAYKTHl 3aMELIEHHs BOJAOpPOAAa B
KHCIIOTE Ha  METaUL.3amuChiBalOT  (GOPMYJIBI  COJel 1o
BasieHTHOCTH. HaspIBatoT conu o dopmynam.

Hcnonp3yloT TaOdMIy pacTBOPUMOCTH I XapaKTEPUCTHUKH
cBoiicTB conelt.IlpoBoasaT pacuérsl no popmynam conen

30

KOJ'IPI‘ICCTBOBCIJ_ICCTBB.

OOBACHSIOTYTO TAKOE KOJIUYECTBO BELIECTBA, MOJIb, TOCTOSHHAS
ABoraapo, MoJIIpHas Macca.

31

Pemienne PACUCTHLBIX 3aaa4

PemaroT 3agaun ¢ UCIIOJIB30BAaHUEM HOHSITUM «KOJIMYECTBO




BCIICCTBa», «MOJIApHAA Maccay, «IOCTOIHHAasA ABoraz[po

32 |MonsipHblii 00BEM OOBSICHSIFOT YTO TaKO€ MOJISIPHBIN 00BhEM ra30B, HOPMaJIbHBIC

ra3oo0pa3HbIX BEIIECTB ycioBus.Pemaror 3a1a4um ¢ HCHOJIb30BAHUEM HOHITHI
«KOJIMYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «MOJIIPHBIA 00BEM
ra3oB», «IIOCTOSIHHast ABOTaipoy.

33 |Pacuérbl mo XUMHUYECKUM XapakTepu3yrT KOJIMYECTBEHHYIO CTOPOHY XMMHUYECKUX
YPaBHEHUSAM 00BEKTOB M MpoiieccoB.PemiaioT 3a1a4u ¢ UCMOJIb30BaHUEM

34  |Pac4éThl MO XUMHYECKUM MOHSATUN «KOJIMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
YPaBHEHUSAM «MOJISIPHBIN 00bEM ra30By, «IIOCTOSHHAsA ABOTaIPO»

35 |Bopxa. OcHoBaHus OOBICHSIOT YTO TAKOE «OCHOBAHUS, IIEIIOYNY, «KKaUYCeCTBCHHAS
peaxkuusy», «uHauKarop». KinaccupuuupyroT ocHOBaHMS 110
pacTBOpPUMOCTH B Bojie. OnpeaensitoT NpUHaAJIeKHOCTH
HEOPraHMYECKUX BEIIECTB K KJIACCYy OCHOBAaHUH MO (hopmyIie.
XapakTepu3yrT CBOMCTBA OTJAEIbHBIX IPEACTABUTENEH
ocHoBaHui.Mcnonp3yroTTabauIly pacTBOPUMOCTH ISt
ONpeJIeTICHUs] PACTBOPUMOCTHA OCHOBAHUH.

36 |PactBopbl. MaccoBast 1oJis OOBSCHAIOT YTO TAKOE «MACCOBAsH J10JIs1 PACTBOPEHHOTO

PacTBOPEHHOIO BEILIECTBA BEIIECTBa». Y CTAHABIIMBAIOT aHAJIOTUU C 00BEMHOM JToNei
KOMIIOHEHTOB ra30BOM cMecH. Pemaror3asauu ¢ uCnoyib30BaHuEM
MOHSATUI «MaccoBasi A0JIs AJIEMEHTa B BELIECTBEY», «MaccoBas
JIOJIs PACTBOPEHHOT'O BEIIECTBAY, «00BEMHAs JIOJIsl Ta3000pa3HOTOo
BEILECTBA»

37 | ILp. Ne 7 «IIpuroToBnenue PaGoTarot ¢ mabopaTopHbIM 000pyAOBaHUEM U HAarpeBaTEIbHBIMU

pacTBOPOB COJIEH C UX pudoOpaMu B COOTBETCTBUU C TIPaBUIIAMHU TEXHUKHU

3aIaHHOW MacCOBOM J0JEH» 6e3omacHOCTH. BRITIONHAIOT MpOCTENIIIe TPHUEMbl OOpAIEHUS C
J1a00pPaTOPHBIM 000PYIOBAHUEM: C MEPHBIM ITUIUHJIPOM, C
Becamu.HabmrogaroT 3a cBoiicTBaMH BEIIECTB U SIBICHUSMU,
MPOUCXOASAIIMMHE C BeliecTBaMu.OMUCHIBAIOT SKCIIEPUMEHT C
MOMOII[BIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
si3bIKa XUMUHU. COCTaBISIOTOTUYETHI 110 Pe3yJbTaTaM
MIPOBEACHHOTO KCIIEPUMEHTA

38 |OO6oOmenue u cucrematnzanusa | OG00IMIAIOT ¥ CHCTEMATU3UPYIOT CBOM 3HAHHUS TI0 TEME:
3HAHWM 10 TeMe: «Baxueimme | «Baxuelye MpeIcTaBUTENN HEOPraHNIECKUX BEIECTB.
HPEACTABUTCIIA KonnuecTBenHble OTHONIEHUS B XUMUKW». [IpumenstoT Ha
HEOPraHMYECKUX BEILECTB. MPaKTUKE paHee U3YUYeHHBIN MaTepual, padoTas o rpymnmnam ¢
KonuyecTBeHHbIE OTHOIIEHUS B

3aJIaHUSIMU PA3HOTO YPOBHS CJIOKHOCTH
XUMHUN»

39 |K.p.Ne2 mo teme: «Baxnelimme | [I[puMeHSIOT Ha MMPaKTHKE paHee H3y4YeHHBI MaTepual, padoTas
MPEACTABUTENN 0 TPYIIaM C 33JaHUSIMU Pa3HOT'O YPOBHS CII0KHOCTH,
HEOPTaHWYECKHUX BEIIECTB. BBITIOJIHSIFOT KOHTPOJBLHYIO PabOTYy.

KonuyecTBeHHbIE OTHOIIEHUS B
XUMUN
OcCHOBHBIE KJIaCChl Heoprauunvyeckux coequHenui (11y)
40 | Okcunbl:kiaaccuuranus u OOBSICHSIFOT YTO TaKO€ HECOIe00pa3yrorue OKCHIbI,

CBOWCTBA

CoJIe00pa3yroIue OKCUIbI, OCHOBHBIE OKCH/IbI, KHCIIOTHBIE
OKCH/JIbl. XapaKTepu3yITOOIME XUMHUECKUE CBOICTBA
coJie00pa3yroIMX OKCHI0B (KUCIOTHBIX M OCHOBHBIX )




CocCTaBIsAIOTYpABHEHHS PEAKIIMI C yYaCTUEM OKCHUIOB.
Habmo1at0T 1 ONMCHIBAIOTPEAKITIH ¢ YYACTHEM OKCHJIOB C
MIOMOIIbIO €CTECTBEHHOT'O (PYCCKOTO UJIM POIHOTO0) S3bIKa U
s3bIKa XI/IMI/II/I.HpOBO,IISIT OIIBIThI, HIOATBCPKAAIOINC XUMHUYCCKHUEC
CBOICTBa OKCHUIOB C COOJIIOIEHUEM MPABUI TEXHUKHU
0€301acHOCTH

41 |OcHoBaHUS:KIaCCU(PUKAIUS CocCTaBISIOT ypaBHEHUS PEAKIMI C y4acTHEM OCHOBAHHIA.
UCBOICTBA Habmro1a10T 1 ONUCHIBAIOTPEAKINH C YYACTHEM KHUCIIOT C
MTOMOIITBI0 €CTECTBEHHOTO (PYCCKOT'O MIJIM POJIHOTO) SI3bIKA U
a3bIKa XUMUU.IIpOBOAAT OMBITHI, MOATBEPKAAIOIINE XUMUUECKHE
CBOICTBA OCHOBaHUH, C COOJIOJICHUEM MPABUII TEXHUKU
0€301acHOCTH
42  |Kucnotsl. Knaccuduxanms XapakTepusyroT 0011ue XUMUYECKUE CBOWCTBA KUCIIOT
KHUCJIOT CocCTaBiAIOT ypaBHEHUSI pEAKIUI C Y4aCTHEM KUCIIOT.
43 |CBoiicTBa KHCIIOT Habmo1a10T 1 ONUCHIBAIOTPEAKIINH C YYACTHEM KHUCIIOT C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOT'O UJIM POJTHOTO) SI3bIKA U
A3bIKA XUMUHU.
[IpoBOAT ONBITHI, TOATBEPKIAIONINE XUMUYECKHE CBONCTBA
KHCIIOT, C COOJII0/IEHUEM MPABUII TEXHUKU O€30MaCHOCTH
44  |Knaccudukanus cone Pa3nuyaroT mOHATUS «CPEIHUE COMNY, KKUCIIBIE COIH,
«OCHOBHBIE COJIU».
45 |CBolicTBa coneit XapakTepru3yroT 00IIHMe XUMUUECKHE CBOMCTBA COJICH.
CocraBnsiroTypaBHEHHS peakinii ¢ yyactueM coneid. Habmogaror
Y OTMUCHIBAIOTPEAKIINH C YYaCTHEM COJIEH C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOT0 WJIM POJIHOTO) A3bIKA U S3bIKA
XUMUU.[IpOBOISIT OMBITHI, TOATBEPKIAIOIINE XUMUYECKUE
CBOICTBa coJieli ¢ COOMI0IeHNEM TTPABHIT TEXHUKH O€30MacCHOCTH
46-47 |I'eneTnueckas CBSI3b MEXIY XapakTepus3yrT NOHITHE «T€HETUUECKUI PSIA».
KJIaCCaMU HEOPTaHUYECKUX NnmrocTpupyoTTeHETHYECKYIO B3aUMOCBS3b MEXITY
BEILIECTB BEILECTBAMM:
MPOCTOE BEUIECTBO — OKCUJl — THAPOKCH]] — COJIb.
3anuchIBalOT YPABHEHUS PEAKLIU, COOTBETCTBYIOIINX
MOCJIE0BATEIBHOCTH («IEMOYKE») MPeBpaLLIEHUI
HEOPraHWYECKHUX BEILECTB Pa3IMYHBIX KJIACCOB.
48 |O06o6mmenue u cuctemaruzanusi | OOOOIIAOT U CUCTEMATH3UPYIOT CBOU 3HAHHUS 110 TEME:
3HaHu# 1o Teme. «OCHOBHBIE «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COeAMHEHUIY. [IpuMenstoT
KIACChl HEOPraHUHCCKHIX Ha [IPAaKTUKE paHee N3y4eHHBIH MaTepuall, paboTas 1o rpynmnam ¢
COCMHCHUNY 3aJJaHMAMHU PA3HOTO YPOBHS CJIOKHOCTH
49 | ILp. Ne 8«Pemienue VYuatcst obparmiarhces ¢ 1abopaTOpHBIM 000PYAOBAaHUEM U

AKCIEPUMEHTAIBHBIX 33124110
TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEIMHEHHI.

HarpeBaTeNbHBIMU MPUOOPAMHU B COOTBETCTBHUHU C TIPABUIIAMHU
TEXHUKH 0€301MaCHOCTH, PACTIO3HABATh HEKOTOPHIC aHUOHBI U
KaTHoHBL. HabmoaoT CBOMCTBA ANIEKTPOIUTOB U MPOUCXOIAIITIE
¢ HUMU siBJieHHs. HaOmio1atoT 1 OMUCHIBAIOT PEAKINH C YIaCTHEM
AJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU




POJIHOTO) SA3bIKA U SI3bIKa XUMHUU. DOPMYTUPYIOT BBIBOJIBI 110
pe3ynbTaTaM NpOBEJIEHHOI0 SKCIEPUMEHTA

50

K.p. Ne3 1o Teme:
«OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX
COCIUHCHUI

[TpuMeHsIOT Ha TpaKTUKE paHee U3YUYeHHbII MaTepuall, padortas
0 TPYIIaM C 33JaHUSIMU Pa3HOT'O YPOBHS CIIOKHOCTH,
BBITMOJHSIOT KOHTPOJIBHYIO PaboTy.

IHepuoauveckuii 3akon u [lepunoanyeckasi cucremMa xXuMudeckux 3jeMenToB J[. M. MenaeneeBa u

cTpoeHue aTtoma (8 v)

51 EcrecTBeHHbIE cemelicTBa OOBSICHSIOT MPU3HAKH, TO3BOJIAIOIINE O0BEAUHSTH FPYIIIIbI
XUMHUYECKUX 3JIEMEHTOB. XUMHUYECKUX JJIEMEHTOB B €CTECTBEHHBIE CEMENCTBA.
AmdoTepHOCTD PackppIBaroOTXMUMHUYECKUN CMBICH (ITUMOJIOTHIO) Ha3BaHUN
€CTECTBEHHBIX CEMENCTB
ApryMEHTHPYIOT OTHOCUTEJIBHOCTh Ha3BaHUS «MHEPTHBIE I'a3bl»
OOBSICHSIFOT 4TO TaKOe «aM(OTEpHBIE COSTUHECHUS.
Habmro1aroTu onuchIBalOTpeakiuii MeK/1y BEIIECTBAMHU C
TTOMOIIIBI0 PYCCKOTO (POJHOTO) SI3bIKA U S3bIKA
XUMUU. XapaKTepU3YIOTIBONCTBEHHBIN XapaKkTepe CBOMCTB
aM(OTEPHBIX OKCHUJOB U TUAPOKCHIOB.[IPOBOAT OIBITHI 1O
MOJIYYEHUIO U MOATBEPKICHUIO XUMUUECKUX CBOMCTB
aM(pOTEPHBIX OKCHJIOB U TUIPOKCUIIOB C COOTIOICHIEM MTPaBHUIT
TEXHHUKHU 0€3011aCHOCTH.
52 Otkpeitue/l. 1. MenneneeBsiM PaznnuaroT ecTeCTBEHHYIO i HICKYCCTBEHHYIO KJIaCCU(PUKAIIHH.
[lepuoanueckoro3zakona AprymeHTHpYIOT oTHeceHue [leprnonnueckoro 3akoHa K
€CTEeCTBEHHOH Kiaccuuranuu. MoaenupyroT XUMHYECKIE
3aKOHOMEPHOCTH C BBIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BEKTa U TPEACTABICHUEM UX B IPOCTPAHCTBEHHO-TPahUIECKOM
WJIM 3HAKOBO-CUMBOJIMYECKOM hopme
53 | OcHOBHEBIE CBEJCHUS O OOBSICHSIIOT UTO TAKOE «IIPOTOHY, KHEUTPOHY, «AJIEKTPOHY,
CTPOEHHH aTOMOB. «XUMHUYECKHUH 2IIEMEHTY, «MACCOBOU
yucii0». ONUChIBalOTCTPOSHHE AIpa ATOMA UCIIOJIb3YS
[Iepuoauueckyro cucteMy XUMUYECKUX dJ1eMeHTOB []. M.
Menneneesa.llonyyatoT uHpOpMaIUIO 0 XUMUU U3 PA3TUIHBIX
VICTOYHUKOB, AHAJIM3UPYIOTEE.

54  |CTpoeHue 3IeKTPOHHBIX OOBACHSIOT YTO TaKOE HJIEKTPOHHBIN CIO0M MM SHEPreTUYeCKUN
YpOBHEIN aTOMOB XUMUYECKUX ypoBeHb.COCTaBIISIIOT CXEMBI paclpeaeseHus SJIEKTPOHOB IO
aneMeHTOB Ne«lNel-20 B AJIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM 000J104Ke
tabmume J[. . Mennaeneena.

55 |[lepuoamnueckuii 3aKoH PackpbIBatoT pU3NUECKUI CMBICI: MTOPSIKOBOTO HOMEpPa
. 1. Menneneesa v CTpOEHUE | XUMHUYECKOIO AJIEMEHTA, HOMEPA IIEPHO1a U HOMEpPA TPYIIIIHL.
aToma OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHS METAIUTMYECKUX U

HEMETAJUTMYECKUX CBOMCTB XUMUYECKHUX JIEMEHTOB U UX
COEIMHEHUH B EPHOJaX U TPYIIax

56 | XapakTepucTHUKa XMMHUYECKOTO | XapaKTepU3YIOT XUMHUECKUE JIeMEHThI 1—3-T0 MeprooB Mo UX
AJIEMEHTAa HAa OCHOBAHHUH €T0 NoJIOXKEHUIO B [leproanyeckoit cuctemMe XMMUYECKUX 3JIEMEHTOB
nonoxxeHus B [lepuoanueckon . . MenneneeBa. ApryMEHTHUPYIOT CBONCTBa OKCHUJIOB U
cucremMe TUAPOKCHIOB METAJIOB M HEMETAJIJIOB IOCPECTBOM YPaBHEHUI

peakuun

57 |3nauenue [lepuonuyeckoro OnpenensitoT UICTOYHUKU XUMUdeckoi nadopmanuu. [lomyyaror

3akoHa u Ilepuoanueckon

HCO6XOI[I/IMYIO I/IH(I)OpMaI_[I/IIO N3 pas3JIMYHbIX HCTOYHUKOB,




CHCTEMBI XMUMHUYECKHUX
anemenToB 1. 1. Menneneepa

aHaTU3UPYIOTeE, OPOPMIIIIOT HHPOPMAIIMOHHBIN TTPOIYKT,
MPE3CHTYIOT €ro, BEAYTHAYYHYIO IUCKYCCHIO, OTCTANBAOT CBOIO
TOYKY 3pEHUS
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K.p. Ne4 1o Teme:
«llepuognueckuii 3aK0H U
[Tepuonuueckas cucrema
xumMudeckux asementoB . U.
MenpeneeBa u CTpOEHUE
aToMay

[TpuMeHsIOT Ha TpaKTUKE paHee U3YUYEeHHBII MaTtepual, padoras
0 TPYIIaM C 33JaHUSIMU Pa3HOT'O YPOBHS CIIOKHOCTH,
BBITMIOJHSIOT KOHTPOJIBHYIO PaboTy.

Xumuueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (104)

59

Monnag xumMmudeckas cBsI3b

OOBSACHSIOT YTO TaKOE HOHHAS CBSA3b, HOHBI.
XapakTepu3yroTMEXaHUu3M 00pa30BaHUs HOHHOM CBSI3H.
CocTaBisIFOTCXeMBI 00pa30BaHUs MOHHOU CBsI3H. MICTIONB3YIOT
3HAKOBOE MojiesinpoBaHue. ONpenensaoT TUIl XUMUYECKON CBSI3U
o ¢opmysie BemecTBa. IIpuBoAST IpUMEpHI BEIICCTB ¢ HOHHOM
CBS3b10. Y CTaHABIMBAIOT MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEILIECTBA U BUJOM XUMHYECKOHN CBSI3U, MEXKIY HOHHOM
CBSI3bI0 U KPUCTAJUTMYECKUM CTPOCHUEM BEIIECTBA,MEXITY
KPUCTAJUTMYECKUM CTPOCHUEM BEIIECTBA U €T0 (PU3HUYECKUMU
CBOMCTBaMH

60

KoBanenTHas xumudeckas CBsI3b

OOBACHSIOT YTO TAKOS KOBAJICHTHAS CBSI3b, BAJICHTHOCTb.
CoCTaBIAIOT CXeMbl 00pa30BaHUs KOBAJICHTHON HETOJISIPHOM
XUMHUYECKON CBS3U.VICIONB3YIOT 3HAKOBOE MOJICITUPOBAHHE.
OrnpeaensroT THUI XUMHYECKOU CBSI3M MO (hOpMYyJIe BEIIECTRA.
[IpuBoaSITHIPUMEPHI BEIIECTB C KOBAJICHTHOM CBS3bIO.
VYcraHaBauMBarOT MPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEIIECTBA M BUJIOM XUMHYECKON CBSI3H, MEXKTY
KOBAJICHTHOM CBSI3bI0 U KPUCTAJUTMYECKUM CTPOCHUEM BEIIECTBA,
MEXIy KPUCTAITMYECKUM CTPOCHHEM BEIIECTBA U €T0
(bu3MYECKUMHU CBOMICTBAMH

61

KoBasieHTHas1 HenosipHas U
MOJISIPHAsE XUMHUUYECKAs! CBA3b

OOBSICHSIOT UTO TaKO€ KOBAJIEHTHAs MOJISIpHAsI CBSI3b,
AJIEKTPOOTPHULIATENILHOCTh, BOSTOHKA I CYOJIUMAIIHS.
CocTaBisitoT cxeMbl 00pa30BaHusl KOBaJIEHTHOHN MOISPHOIN
XUMHUYECKOH CBSI3U.MICIIONB3YIOT 3HAKOBOE MOJEIMPOBAHHUE.
XapakTepu3yrTMEXaHU3M 00pa30BaHuUs MOISIPHON KOBAJIGHTHON
cBs131.OnpeAeSIOTTHII XUMUYECKO cBs3H 10 hopmyie
BemecTBa. [IpuBOIAT npUMEpHI BENIECTB ¢ KOBAJIEHTHON
MOJIIPHOM CBA3BI0. Y CTAHABINBAIOT IPUYUHHO-CIIEACTBEHHBIE
CBSI3M MEXKY COCTaBOM BEIIECTBA U BUIOM XMMHUECKOH CBSI3H,
MEX1y KOBAJIECHTHOM CBSI3bI0 U KPUCTAJUIMUECKUM CTPOEHUEM
BEIIECTBA, MEXKIY KPUCTAJUIMUECKUM CTPOEHUEM BEIIECTBA U €T0
¢duznueckumu cpoiictBaMu. CocTaBIsAIOTHOPMYIIBI OMHAPHBIX
COEIMHEHUH 10 BaJICHTHOCTH U HAaXOJAT BAJIEHTHOCTH AJIEMEHTOB
1o (hopmysie GUHAPHOT'O COEAMHEHUS.
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Merannndeckas XuMHUIecKas
CBA3b

OOBSACHAIOT YTO TAKOE METAIUTUYECKAS CBS3b.

CoCTaBIISIFOT CXeMbI 00pa30BaHUS METAIUTHYECKON XUMUYECKOM
cBsi3u.Vicronbp30BaTh 3HAKOBOE MOJICIUPOBAHUE. XaAPAKTEPUZYIOT
MEXaHU3M 00pa30BaHus METAUIMUECKON CBSI3HU.

OrnpeaensoT T XUMHUYECKOH CBSI3H 10 (hopmyIie
BenecTBa. [ [puBOISIT IpUMEpPHI BEIIECTB C METAUNIMYECKON
CBSI3b10. Y CTaHABJIMBAIOT MPUYUHHO-CJICICTBEHHbBIC CBSI3U MEXKIY
COCTaBOM BELIECTBA U BUJIOM XMMHYECKOU CBS3H, MEXKIY
METAJINYECKOM CBS3bI0 U KPUCTAIUIMYECKUM CTPOCHUEM
BEILIECTBA, MEK1Y KPUCTAUNIMYECKUM CTPOCHHEM BEILIECTBA U €r0
(U3UYECKUMHU CBOHCTBAMH.

63 | CremneHb OKHCIIEHUS OOBSICHSIIOT UTO TAKOE «CTENEHb OKUCICHUS, «BAIGHTHOCTDY.
CocraBisitor  (OpMyZibl  OMHAPHBIX COCJUHEHHA HAa OCHOBE
o0mrero cnoco0a UX Ha3BaHUIA.

CpaBHUBAIOTBAJICHTHOCTb U CTENEHb OKHUCIEHHUS. PaccumThiBaoT
CTENEeHH OKUCIICHHS 110 GopMyTiaM XUMHUYECKUX COSTMHEHUN
64 | OKHCITUTEIEHO- OOBSACHAIOT YTO TaKO€ OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
BOCCTaHOBUTEJIbHBIEPEAKIIHH peaxiuu, OKUCIIUTEb, BOCCTaHOBUTEb, OKHCIICHHE,
BOCCTaHOBJICHUE.
Knaccudumupyror XUMHUYECKHE PEaKIHi M0 MPU3HAKY
«A3MEHEHUE CTETICHEH OKUCIICHUS JIEMEHTOBY.
Onpenenstor OKUCJIUTEIh W BOCCTAHOBHUTEIb, MPOLECCHI
OKHCIICHUS U BOCCTAHOBJICHUSI.
65 |O0001EeHne U cuCTEMATA3 AL O06001IaI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
3HaHWU 10 TeMaM: «XuMHu4ecKas | «Xumuueckas cs3b. OBP». [[pUMEHSIOT Ha IPAKTUKE PaHEe
cBsi3b. OBP» M3YYEHHBII MaTepuall, padoTas 1o rpynnam c 3alaHusgMU pa3Horo
YPOBHSI CIIOKHOCTH
66 | KonTtponbHas paboTa 1mo Teme: [IpuMeHsIOT Ha MPaKTUKE paHee N3YUCHHBIM MaTepua, padoras
«Xumuueckas cBs3b. OBP» 0 TPYIIAaM C 33JaHUSIMU Pa3HOT'O YPOBHS CII0KHOCTH,
BBITIOJIHSIIOT KOHTPOJIBHYIO PaloTYy.
67 | UtoroBas koHTponbHas padotra | [IpuMeHSIOT Ha MpakTHKE paHee U3yUeHHBIH MaTepual, padoras
68 | AHaiM3 UTOTOBOM KOHTPOJILHOW | 11O IPYIIIaM C 3alaHUSIMH Pa3HOIO YPOBHS CIOKHOCTH,
paboTsI BBHITIOJHSIOT KOHTPOJBHYIO paboTy U aHAIH3.
Ne Tema ypoka Buabl yueOHoii 1eATeIbHOCTH
n/n
IloBTOpeHue u 0000IeHHeE CBeIeHUIT 10 Kypcy 8 kiacca. Xumnueckue peakuuu (5 4)
1 | Knaccudukanus XapakTepus3yroTOKCUIbI, THIPOKCHIBI (OCHOBaHUSA, aM(pOTEepHbIC

HCOPTraHNYCCKUX BCIICCTB

THJIPOKCUIBI, KUCIOPOCOAEPKAIME KUCIOTHI) U COJIH IO IIIAHY:
cocTaB, criocoObl 00pa30BaHus Ha3BaHUM, XapaKTepHbIE CBOICTBA
u nony4yenue. Kiaccubuuupyrot okCuabl, THAPOKCUIbI
(ocHOBaHMs1, aMbOTEPHbIE THIPOKCHIBI, KUCIOPOACOAEpIKaIlNe
KHCJIOTBI) U COJIU 10 PA3JIMYHBIM MIPU3HAKaM. Ydarcs
MOTBEPKJIaTh XapaKTEPUCTUKY OTAEIBHBIX IIPEICTaBUTENIEH
KJIACCOB HEOPraHWMYECKUX BEIIECTB YPABHEHUSAMHU
COOTBETCTBYIOIIMX peakluid. PacKppIBatoT B3aUMOCBSI3b MEXIY
KJIaCCaMM HEOPraHMYECKUX COETMHEHUH, KaK TeHETUYECKYIO




Knaccudukanus XuMuueckux
peakuuii

OOBSICHSIIOT MOHATHUS «XUMHUECKAsl PEaKIusy», «PeaKkinu
COCTMHEHUSY, «PEAKIIUU PA3I0KECHUS», «PEAKITTH OOMEHAY,
«peaKlUy 3aMEeUICHUY, «PEaKuu HeUTpanu3aim,
«AK30TEPMUYECKUE PEAKIIUIY, «IHIOTEPMHUUECKUE PEAKIIUN,
«0OpaTUMBbIE peaKun», «KHeOOpaTUMbIE PEAKIIII,
«OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIINY, KTOMOTCHHbIE
pPEeaKun», «reTepOTreHHbIC PEaKIUNY», «KATAIUTUIECKUE PEeaKIu»,
«HEKATATMTUIECKHE PEAKIIUN», «TEIIIOBON AP(PEKT XUMHIECKON
peaxkun».Knaccupuuupyor XuMuueckue peakiiiuu 1o pa3indHbIM
ocHoBaHUsIM. OMpeAestoT OKUCIUTENIb U BOCCTAHOBUTEIb,
MIPOLIECCHI OKUCIICHUS U BOCCTAHOBJICHHUS.

HabnronaroT v onuchIBalOT peakiiMi MEXKy BEIIECTBAMU

[TonsiTHEe 0 ckOpOCTH
XMMHYECKON PEAKIUU.

OOBACHSIOT UTO TAKOE «CKOPOCTh XUMHUUYECKOM peakium.
APTYMEHTHPYIOT BBIOOp €IMHHUIl U3MEPCHHSI. Y CTAHABIMBAIOT

Karamus

MPUIMHHO-CIICCTBEHHBIE CBS3H BIHMSHUS PA3IUYHBIX (PaKTOPOB HA
CKOpPOCTh XUMHYECKHX peakiuidi. HabmroarT 1 ONMMChIBAIOT
PEAKIIMK MEX]Ty BEIIECTBAMHU C TTIOMOIIBIO PYCCKOTO (POTHOTO)
SI3bIKA U SI3bIKA XUMUU. [IpOBOJSAT ONBITHI, MOATBEPKAAIOIINE
BaBUCUMOCTb CKOPOCTH XUMHYECKON PEAKIIMU OT Pa3IUUHbIX
(akTOpOB

KonTponbnas padora Ne 1 no

teMe «O000MmeHe 3HAaHMH 110
Kypcy 8 kiacca. XUMHUYECKHE
peaKImn

Xumuyeckue peakuuu B pacrpopax (10 v)

DIIEKTPOIMTHICCKAS
JUCCOLIHAITNS

XapaKTepmyIOT IOHATHA «OQJICKTPOJIIMTUYCCKAA JUCCOLUALIMA),
QJICKTPOJIUTLI», «HCIJICKTPOJIUTLI». YcraHaBIuBaoT IMPUYUHHO-
CICACTBCHHBIC CBA3U MCXKIY HpHpOI{OfI QJICKTPOJUTA U CTCIICHBIO
€ro Aucconuainuu. YcTaHaBIMBaOT MNPUYIUHHO-CJICACTBCHHLBIC
CBA3U MCKAY TUIIOM XHUMHYECKOU CBSI3HU B QJICKTPOJIUTC U
MCXAaHU3MOM €T0 JUCCOHalu.

OCHOBHBIE TOJI0KEHUSI
TEOPHH JICKTPOTUTHICCKOM
nuccormaruu (TO/I)

XapaKTepI/I3y10T IIOHATHUA «CTCIICHb JUCCOIIUAIIUN)), KCHUIIBHBIC
AIIEKTPOJIUTHIY, «CIA0BIE STEKTPOIHUTHI), KKATHOHBD, «AHUOHBDY,
«KHCJIOTBD», KOCHOBAaHU)), «cosm».CoCcTaBIgOT YpaBHCHHA
AIIEKTPOIUTUYECKON JUCCOIUAIINH KHUCIIOT, OCHOBAHUMN U COJIEH.
NnmroctpupyroT mpuMepaMy OCHOBHBIE TTOJIOKEHUSI TEOPUU
AIIEKTPOIIUTUIECKON JUCCOIUAITIH.

Pa3nuyaroT KOMIIOHEHTHI JOKa3aTeNbCTB (TE3UCOB, apTyMEHTOB U
(bopMBI TOKA3aTEIbCTBA)

XUMHUECKHE CBOMCTBA KHUCIIOT
B cBeTe TOJI

XUMHUECKHE CBOMCTBA KHUCIIOT
B cBeTe TOJI

XapakTepu3yrT 00ITHe XMMHUYECKHUE CBOMCTBA KHCIIOT C TO3UITUI
TEOPHUH IIEKTPOIUTHICCKOH Jauccoruanui. COCTaBISIFOT
MOJICKYJISIPHBIC, IIOJHBIC U COKPAIIEHHBIC HOHHBIEC YPABHCHUS
peakumii C y9acTHEM KUCIOT. APryMEHTHUPYIOT BO3MOKHOCTh
MPOTEKaHUs PEaKIMi C y9aCTHEM KUCJIOT Ha OCHOBE IpaBHJIa
bepromnne u psga akTMBHOCTH MeTaIOB. [IpOBOASIT ONBITHI,
MOATBEPIK/IAIOIINE XUMUYSCKHUE CBOKMCTBA KUCIIOT, C
COOJTI0ICHHEM MPABIII TEXHUKH Oe3oracHocTu. Habmogator u
OTHCHIBAIOT PEAKIIUH C YUACTUEM KHUCIOT C MIOMOIIBIO0 PYCCKOTO

(pomHOTO) SI3BIKA U SI3bIKA XUMHH
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XumMuueckue CBOICTBa
OCHOBAaHMH B CBETE TEOpPHUHU
BIEKTPOIUTUUECKOMN
IMICCOauf

CocCTaBJsIOT MOJIEKYJISIPHBIC, TTOJTHBIE M COKpAIIEHHbIC HOHHBIC
ypaBHEHUS PEaKIUii ¢ y4aCTUEM OCHOBAHUN. APTyMEHTUPYIOT
BO3MOKHOCTb MPOTEKAHUSI pEaKIMi C y4acTUEM OCHOBAHUM Ha
ocHOBe npasuia bepromie. [IpoBoAST ONBITHI, MOATBEPKIAIOIINE
XHMHUYECKHE CBOMCTBA OCHOBAHWM, C COOIIOICHHEM TTPaBUII
TeXHUKH Oe3omacHocTH. HabroaaroT U ONMMCHIBAIOT PEaKIIUU C
Y4aCTHEM KHUCJIOT C IMTOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA
XUMUHU

11 [Xumudeckue CBOWCTBA coJiel B | XapaKTepU3YIOT OOIIHE XUMUYECKHE CBONCTBA COJICH ¢ O3UIUI
CBETe TEOPUU | TEOPUU IIIEKTPOIUTHUECKON auccoruanu. CoCTaBIsIOT
DIIEKTPOTUTHIECKOM MOJICKYJISIPHBIE, TIOJIHbIE U COKpAIIEHHBIC HOHHBIE YPaBHEHUS
MUCCOLMAIIUT peakiuil ¢ yuactueM cojieil. ApryMeHTUPYIOT BO3MOKHOCTh

NPOTEKaHMS PEAKLUi C yUaCTHEM COJIEH Ha OCHOBE MpaBHUIIa
beptome. [IpoBoAST ONBITHL, MOATBEPHKIAIOIIUE XUMUYECKUE
CBOMCTBA COJICH, C COOJIFOICHIUEM IPABUII TEXHUKH 0€30I1aCHOCTH.
Habmro1a10T 1 ONUCKHIBAIOT PEeaKIMU C yYaCTHEM COJIeH C
MTOMOIIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
12 | Ilonarue o ruaponu3e conei Y CcTaHaBIMBAIOT 3aBUCUMOCTB MEX]Iy COCTAaBOM COJIA U
XapakTepOM THAPOIN3a. AHAIM3UPYIOT CPEILY PaCTBOPA COJIH C
MOMOIIIbI0 UHAUKATOPOB. [IpOrHO3UPYIOT THIT THAPOIN3a COU HA
OCHOBE aHAJIN3a er0 (POPMYIIBI
13 | ILp. Ne 1. Pemenue Yuarcsa oOpamarbest ¢ J1a0OpaTOPHBIM — OOOpYIOBAaHUEM U
HKCIEPUMEHTAIBHBIX 33/1a4 110 | HarpeBaTeIbHBIMU MPHOOPAaMH B COOTBETCTBUU C TIpaBHIIAMHU
TeMe «DIEeKTPOIUTHIECKAsT TeXHUKU Oe3omacHocTd. HabmionaroT CBONCTBA 3JIEKTPOJIUTOB U
mucconmanus. Peakunmn NPOUCXOIAIINX C HUMH siBJeHHH. HaOmogaroT ¥ ONHMCHIBArOT
HMOHHOTO 0OMeHa» pPEaKIuu C y4acTHEM ODJIEKTPOJIUTOB C MOMOIIBI0 €CTECTBEHHOTO
(PyccKOro WM POIHOTO) SI3bIKA M sI3bIKA XUMHUH. DOPMYITHPYIOT
BBIBOJIbI 110 pe3yJIbTaTaM MPOBEIEHHOI0 HKCIIEPUMEHTA
14 O60061eHue 1 O060011at0T U CUCTEMAaTU3UPYIOT CBOU 3HAHUS 110 TEME:
CUCTEMAaTU3aLMs 3HAHUH 110 «XHUMHYECKHE peaKnuu B pacTBOPax 3JICKTPOIUTOB. HpHMeHsHOT
TeMe «XMMUYECKHE PEAKIMH | g3 pakTHKE paHee H3ydeHHbIH MaTepHa, paboTas IO IPYIIIaM C
B pacTBOpax SJCKTPOIUTOBY | 33 nanmusaMu pa3HOTO ypOBHS CIOKHOCTH
15 K.p.Ne2 o Teme [TpuMeHSIOT Ha IpaKTUKE paHee 3yuYeHHBIN MaTepua, paboTas 1o
«XUMHUYECKHE PEaKIuy B TPYIIaM C 3aJaHASIMUA PA3HOTO YPOBHS CJIOKHOCTH, BBITIOTHSIOT
pacTBOpax MEKTPOIUTOB KOHTPOJIbHYIO paboTy.
HeMmeTajuibl M uX coequHenusi (26 4)
16 |O6mas xapakTepucTuKa OOBACHAIOT UTO Takoe HeMeTallIbl. CpaBHUBAIOT aJUIOTPOIIHbIE
HEMETaJJIOB BUJIOM3MEHEHHS KUCIOpoia. PacKpbIBaTh MPUYMHBI aJUIOTPOITHH.
XapakTepu3yloT XUMUYECKHE 3JIEMEHThI-HEMETAIIIBI U IPOCTHIE
BEIIECTBA-HEMETAIUIBI: CTPOSHHE, PU3NIECKAE M XUMHUYECKHE
cBoiicTBa HeMeTaJUI0B. OOBACHSIOT 3aBUCUMOCTh OKHUCIUTEIBHO-
BOCCTAaHOBUTEIIbHBIX CBOMCTB JIEMEHTOB-HEMETAJIOB OT UX
nojoxenus B [lepuoanueckoil cucteMe XUMHYECKUX JIEMEHTOB
17 | Obmas XapakTepusyroT CTpoeHue, pU3ndeckrue U XMMHUUECKHUe CBOICTBa,

XapaKTEpUCTHKA 3JIEMEHTOB
VIIA rpy1ibsl — rajioreHoB

MOJTYYCHUE ¥ TIPUMEHEHHUE TaJIOTCHOB B IIJIaHEe 00IIero,
OCOOEHHOTO U €IUHUIHOTO. Y CTAHABJIMBAIOT MPUINHHO-
CIIEJICTBEHHBIE CBSI3U MEXKy CTPOEHUEM aTOMa, XUMHUYECKON
CBSI3b10, TUIIOM KPUCTAJIMYECKOU PEIIETKU TaJOr€HOB, HX
(U3HYECKUMU U XUMUYECKUMU CBOWCTBAMU
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CoenuHeHNs TAJIONEHOB

XapakTepu3ylT COCTaB, (U3MUYECKHE M XWMHUYECKHE CBOMCTBA,
MOJIY4YCHHUC u INIPUMCHCHHC COG,Z[I/IHGHI/Iﬁ rajaorc¢HoB C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMHUHU.
HaspiBatoT coenuHeHHs] TaJOreHOB MO (OpMyJe U COCTaBISIOT
dbopMynbl [0 HX Ha3BaHUIO. YCTAHAaBIUBAIOT HPUYUHHO-
CICACTBCHHBIC CBA3M MCKIAY XHUMHYECKOU CBA3bIO, THUIIOM
KPUCTAIJIMYECKONM  PEIIeTKH  COEIWHEHUH  TaJoreHOB,  UX
q)I/I?)I/I'-IeCKI/IMI/I U XUMHUYECKHUMHU CBOMCTBAMHU.

[TpoBoasT, HAOMIOJAIOT M OMHCHIBAIOT XUMHUYECKUNA IKCHEPUMEHT
[0 PaClO3HABAaHHUIO TAJOTEHUI-MOHOB C COOJIOJCHHEM MpPaBUII
TEXHHUKHU 0€3011aCHOCTH.

BEIOMHSIOT pacdeTsl Mo XUMUYECKUM (hopMmysnaM U ypaBHEHUSIM
peaxiuii, NPOTEKAIIINX C YYaCTUEM COCTUHEHHI raJloreHOB
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[Lp.Ne 2.«M3ydueHue cCBOMCTB
COJITHOW KHCIIOTBI»

VYyarcs oOpam@arbcsi ¢ 7a00paTopHBEIM  00OpyJOBaHUEM U
HarpeBaTeIbHBIMU TPUOOpPAaMU B COOTBETCTBUU C IPaBHIIAMHU
TeXHUKH Oe3omacHocTH. HaOmromaroT CBOMCTBA AJIEKTPOJIUTOB U
MPOUCXOAAIIMX C HUMH sBIeHUH. HaOmrogaroT M ONMCHIBAIOT
pEaKIM C y4aCTUEM OJJICKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO
(pycckoro WM POAHOIO) SI3bIKA U fA3bIKA XUMUH. DOPMYIHPYIOT
BBIBOJIbI 11O PC3YyJIbTaTaM MPOBCACHHOI'O SKCIICPUMCHTA
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OO6m1as XxapakTeprucTruKa
ynemeHuToB VI A -
xanpkoreHoB. Cepa

JlatoT o0Imyro XapakTepUCTUKY aToMaM, MPOCThIM BEIIECTBAM U
COCIMHEHUSIM XaJbKOT€HOB B 3aBHCHMOCTH OT HMX TIOJIO)KCHHS B
[lepuonnueckoii cucreme. XapakTepU3yIOT CTPOCHUE, AJIIOTPOIUS,
(bu3HYecCKne U XMMUUYECKHE CBOWCTBA, MOJYYCHUE M MPUMEHEHHE
cepbl. YCTaHABIMBAIOT IPUYUHHO-CIEICTBEHHBIE CBSI3H MEXKIY
CTPOCHHEM aTOMa, XUMUYECKOHN CBA3BIO, TUIIOM KPUCTAJUTMUYECKOU
peméTku cepbl, € GU3NIeCKUMH U XUMHYECKUMU CBOMCTBAMH.
BBIOTHSIOT pacy€Thl IO XUMUYECKHM (DOpMyTaM U ypaBHEHUSM
peakitii, MPOTEKAIOIINUX C YYACTUEM CEPBI.
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CepoBoiopot ¥ cynb(huabI

XapakTepusyroT coCcTaB, (pU3NUecKre U XMMUUYECKHE CBOMCTRA,
MOJTyYeHUE ¥ IPUMEHEHUE COSIMHCHUN CEPhI B CTETICHU
OKHCJICHUS -2 C UCTIOIB30BAaHUEM PYCCKOTO (POTHOTO) SI3bIKA U
sI3pIKa XUMUU. Ha3bIBatOT COCTMHEHUS CEPHI B CTETICHU
okucieHus -2 no gopmyne u CocTaBiasioT GOPMYIIBI IO UX
Ha3BaHU0. COCTaBJISIOT MOJICKYJIIPHBIC U NIOHHBIC YPaBHCHUS
peaxIuii, XapakTepu3yIoue XUMUYECKUE CBOMCTBA COeTUHEHU I
CEepbI B CTETICHU OKUCJICHUS -2.
OnuchIBalOT MPOIECCH OKUCIEHUS-BOCCTAHOBIICHUS, OMPEACISIOT
OKHCJIUTETh W BOCCTAHOBHTEIh W COCTABIISIIOT AJICKTPOHHBIN
0anaHC B peaklUsaX C y4acTHEM Cephl B CTENIEHU OKHCIECHUS -2.
YcTaHaBIMBAIOT MPUYNHHO-CJICICTBEHHBIC  CBSI3M  MEXIY
XUMHUYECKON  CBSI3bI0, THUINOM  KPUCTAITMYECKOH  peréTKu
COCJTMHEHUH Cepbl, UX (PU3NICCKIUMH U XHMHIECKUMHU CBOMCTBAMH
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KI/ICJ'IOpO,Z[HBIe COCAMHCHUS CCPBI

3anuceiBaloT (OPMYIBI OKCUIOB CEephl, Ha3bIBAIOT MX, OMHCHIBAIOT
CBOMCTBA Ha OCHOBE 3HAaHWM O KHCIOTHBIX OKCUJAX.
XapakTepu3yloT COCTaB, (U3NYECKHMEe M XUMHUYECKHE CBOMCTBA
CEpPHOM KHCIIOTBI KaK 3JIEKTPOJIUTA C HCIIOJIB30BAHUEM PYCCKOIO
(poznHOTO) sA3bIKA M A3bIKA XUMHH. COCTaBIISIOT MOJIEKYJISIDHBIE U
VWOHHBIE YpPaBHEHMS pEaKIUHi, XapaKTEPU3YIOIIUX XUMUYECKHE
CBOWCTBA CEpHOM KUCIIOTHI. Pacrio3HaloTCyab(aT-nuoHsbl.




XapakTepu3yrT CBOMCTBAa KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI
KaK OKHCIIUTENSl C MCIOJb30BaHUEM PYCCKOTO (POJIHOIO) fA3BbIKA U
a3pilka  XuMuUU.  COCTaBIIIOT  ypaBHEHUS  OKHUCIUTEIbHO--
BOCCTAHOBUTEJIBHBIX PEAKII METOJIOM 3JIEKTPOHHOTO OaaHca.
BhImonHs0T pacy€Thl Mo XUMUYECKUM (QopMysaM U ypaBHEHUSIM
peaKkuuid, MPOTEKAIOIINUX C YYACTUEM CEPHOW KUCIIOTHI.
Habmo1a10T 1 ONKCHIBAIOT XUMUYECKUN SKCIEPUMEHT
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[Lp. Ne 3.«M3ydyeHue CBOMCTB
CEPHOI KUCIIOTBDY

VYuyarcs oOpam@arbcsi ¢ 7a00paTopHBIM  00OpyJOBaHHWEM U
HarpeBaTeJIbHBIMU MPUOOpPaMH B COOTBETCTBUU C IPaBUIIAMH
TeXHUKU Oe3omacHocTH. HalOmomaoT CBONCTBA 3JIEKTPOJIUTOB H
HOPOUCXOMAIIMX C HUMHU sBIeHHH. HabmomailoT W ONUCHIBAIOT
PEaKIUK C YyYaCTHEM OJJICKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO
(PYCCKOTO WJIM POIHOTO) SI3bIKa M sI3bIKa XUMHUH. DOPMyITUPYIOT
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICHHOI0 YKCIICPUMEHTA
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Oobmas
XapaKTepUCTHKA XHUMHUYECKUX
anemeHToB VA rpynnsl. A30T

Jaror 001Iyr0 XapakTepUCTUKY aToMaM, MPOCTHIM BEIIECTBAM U
COC/IMHCHUSM ITHHUKTOTCHOB B 3aBUCHMOCTH OT HX IOJIOKCHUS B
[Tepuoanueckoit cucteMe. XapaKTepU3yIOT CTPOCHHUE, (PU3UICCKHIC
U XMMHYECKHE CBOMCTBA, TMOJYyYCHHE W NPUMEHEHHE a30Ta C
UCIIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.
HaspiBatoT coemuHeHus a3oTa 1o (GOpMyJie W COCTaBIISIOT
dbopMynpl MO WX HA3BaHMUIO. YCTAaHABIWBAIOT MPUUYHUHHO-
CJICICTBEHHBIC CBSI3M MEXKIY CTPOCHHEM aToMa M MOJICKYJIbI,
BUJIOM XHUMHYECKOW CBSI3U, THUIIOM KPUCTAUIMYECKOW PpPEHIETKH
a30Ta ¥ ero GU3NYECKUMH U XUMUYECKUMH CBOMCTBAMHU.
BeImomHsI0T pacd€Thl M0 XUMUYECKUM (GopMysiaM U ypaBHEHUSIM
peaxiuii, MPOTEKAIOIINX C Y4acTHEM a30Ta
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Ammuak. Coi aMMOHUS

CocraBnstor  GopMyasl MO HUX Ha3BaHMAM.  3alMChIBAIOT
MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUS PEAKIMi, XapaKTepU3YIOIIHe
XMMHUYECKHE CBOMCTBA aMMHakKa U cojell aMMoHHsA. COCTaBIsAOT
YPAaBHEHUs  OKHUCIIMTEIBHO-BOCCTAHOBUTENBHBIX  pEaKIMi  C
y4acTHEM aMMHMaKa C IIOMOUIbIO 3JIEKTPOHHOTO OaaHca.
VYcTaHaBIMBalOT NPUYUHHO-CIIEICTBEHHBIE CBA3H MEXIY BUAAMH
XUMUYECKUX CBA3€U, TUIIAMHU KPUCTAJUIMYECKUX PEIIETOK aMMHUaKa
U cojell aMMOHHUA U UX (QU3NYECKUMH U XUMUYECKUMHU
cBoiictBamu. [IpoBoasAT, HaOIOAAIOT M ONMHUCHIBAIOT XUMHMUYECKHUH
HKCIEPUMEHT 10 PACIIO3HABAaHUIO HOHOB AMMOHHS € COOJIIOIEHUEM
NPaBUJI TEXHUKU OE€30IaCHOCTH.

BbImonHAI0T pacy€Thl MO0 XUMUYECKUM (opMysiaM U ypaBHEHHUSIM
peaxkLyii, IPOTEKAIOIIMUX C yYaCTUEM aMMHUAKa
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[L.p.Ne 4 «[lonyuenue
aMMHaKa ¥ H3y4eHHE €T0
CBOWCTB»

[Tomyuator, cobupaloT M pacmo3HAOT aMMuak. PaboTaroT ¢
nabopaTOpHBIM 000PYIOBAHUEM U HarpeBaTEILHBIMHU MPUOOPAMH B
COOTBETCTBUU C MpaBUIAMH TEXHHUKH Oe3omacHocTH. Habmromaror
W ONHNCBIBAIOT XUMHUYECKHUU OKCIICPUMCEHT C IMOMOMIBIO PYCCKOIo
(pomHOTO) s3bIKA W sI3bIKA XUMUU. DOPMYNHUPYIOT BBIBOJABI IO
pe3yibTaTaM TPOBEACHHOTO OJKclepuMeHTa. COTpYyJIHHYAIOT B
mpolecce y4eOHOTo B3auMOICHCTBUS TIpH paboTe B TpyIIax
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Kucnopoaconepxarue
COEIMHEHNS a30Ta

3anuchIBAlOT PEAKIUM, XapaKTEPU3YIOIINE XUMHUYECKHUE CBOMCTBA
OKCHJOB a30Ta. XHUMHUYECKOW CBSI3U, TUIIOM KPHUCTAJUIMYECKOU
pPEeIIETKH OKCHUJOB a30Ta M MX (U3MYECKUMH U XHUMHYECKUMU
cBoiicTBamu. XapaKTepU3yIOT COCTaB, (PU3UUECKHE U XUMUYECKUE
CBOMCTBAa Aa30THOM KHUCJIOTBI KakK »3JIEKTPOJIUTA, MPUMEHEHHUE C
HCIIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.

3anuchIBalOT MOJIEKYJIIPHBIE M HMOHHBIE YPaBHEHHS pEaKkIui,
XapaKTEePU3YIOIINE XUMUYECKHE CBOMCTBAa a30THOM KHUCIOTHI Kak
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Kucnopoacoaepxarniue
COeIMHEHMS a30Ta

anekTposuTta. [IpoBoasaT, HAOIIOMAIOT U ONMKMCHIBAIOT XUMHYCCKHUI
SKCIIEPUMEHT, XapaKTEePU3YIOIINI CBOMCTBA a30THOM KHCJIOTHI KakK
AIEKTPOJINTA, C COOTIOICHUEM TTPaBUJI TEXHUKU O€30TacCHOCTH.
XapakTepusylT a30THYIO KUCIOTY KaK OKUCTUTENb. COCTaBISIOT
YpaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIIUH,
XapaKTEPU3YIOIIUX XUMHUYECKHUE CBOMCTBA a30THOM KUCJIOTHI KaK
OKHCITUTEINS, C TIOMOIIBIO AJIEKTPOHHOTO OanaHca. [IpoBoasr,
HaOJII0TAI0T U OMUCHIBAIOT XUMHUYCCKHM IKCIICPUMEHT,
XapaKkTepU3YIOIIUM CBONCTBA a30THOM KUCJIOThI KAK OKHUCIUTEIS, C
COO0JII0ICHHEM MPABIII TEXHUKHU 0€3011aCHOCTH
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®dochop u ero coequHEHUS

XapakTepu3ylT  CTPOCHHE, QUIOTPONHI0,  (pHU3MUECKUE |
XUMHYECKHE CBOICTBa, MOJy4YeHHWE M TpuMeHeHue dochopa c
UCTIOJIb30BAHUEM PYCCKOTO (POIHOTO) S3bIKA M SI3bIKA XUMUH.
CaMOCTOATEIbHO OMUCHIBAIOT CBoMcTBa okcua ¢ocdopa(V) kak
KHUCJIOTHOTO OKCHJIa U CBOMCTBA OpTO(POCHOPHON KHCIOTHI.
HpOBOILﬂT, Ha6JIIOI[aIOT U OIHUCBIBAIOT XUMUYECKUN OKCIIECPUMCEHT C
COOJIFOJICHMEM TIpaBWJI TEXHUKUM O€30MacHOCTH. Pacro3HaroT
dochar-nons
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O6mmas
XapaKTePUCTHUKA AJIeMEeHTOB [V
A- rpynmel. Yraepog

JlaroT o0I11yr0 XapakTepUCTHKY aToMaM, MPOCThIM BELIECTBAM U
coeuHeHUsIM 37eMeHToB [V A- rpynmsl B 3aBUCHUMOCTH OT HX
nosoxkeHnss B Ilepuoguueckoit  cucteme.  XapaKTepU3yHOT
CTpOEHHE, aJUIOTPONUI0, (U3NYECKHE M XUMHUYECKHE CBOWCTBA,
NOJy4eHHe U NpUMEHEeHHe aMOp(HOro yriepoia U ero COpToB ¢
MCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMHUHU.
CpaBHMBAIOT CTPOECHHUE U CBOMCTBA anMa3a U rpaduta. OnuChIBalOT
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA yIiIepoa

31

Kucnopoaconep:xarime
COEIMHEHMS yIiiepojaa

XapakTepu3ylT COCTaB, (PU3NUYECKHE M XUMHUYECKHE CBOICTBA,
MOJIy4YEHHE U MPUMEHECHUE OKCHUIOB YTIIEPOJa C UCIOJIb30BAHUEM
pycCcKOoro (pOAHOTO) sI3bIKA M SI3bIKA XUMHUHU. Y CTAHABIMBAIOT
MIPUYMHHO-CIICJICTBEHHBIE CBSI3M MEXKAY BHUIAMH XHMHUYECKHUX
CBSI3€M, TUITAMHU KPUCTAJUNIMYECKUX PEIIETOK OKCHUJIOB YIJIEPO/Ia, UX
(GU3MYECKUMA W XUMHUYECKMMH  CBOWCTBAMH, a  TakKKe
npumeHenreM. CoOIII0Ial0T TpaBUjia TEXHUKH 0€30MacHOCTH TIPH
HWCTOJBL30BAHUN TEYHOTO OTOIUIEHHS. XapaKTEepU3ylOT COCTaB,
(¢U3UYEeCKHe M XUMHUUYECKHE CBOWMCTBA, MOJYYCHUE W MPUMEHCHHE
YTOJIBHOM KUCIOTHI U €€ coliel (kapOOHATOB M THAPOKapOOHATOB) C
HCIIOJIb30BaHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMHUU.
MiurocTpupyrOT 3aBUCUMOCTh CBOMCTB COJIEW YTrOJNbHOW KHCIOTHI
oT ux coctaBa. [IpoBoasT, HAOMIOAAIOT W OMHUCHIBAIOT XUMHYECKHUI
AKCIIEPUMEHT C COOJIIOICHUEM MPAaBUJI TEXHUKH 0€30IMaCHOCTH.
Pacnioznaror kapOoHaAT-HOH. BBIMOTHSAIOT pacy€Thl MO XUMUYECKUM

(I)OpMYJ'IaM U YPAaBHCHUAIM peaKuHﬁ, IMPOTCKAOIINX € Y4YaCTUCM




COEIMHEHUH yriaepoaa
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ILp. Ne 5. «ITonyuenue
YIIEKHUCIIOTO Ta3a U U3y4eHUe
€ro CBOMCTB)»

[Tomyuator, coOMpalOT ¥  paclO3HAIOT  YIJICKHCIBIA  Tras.
HabmronatoT 1 omuCchIBalOT XUMHUYECKHI AKCIIEPUMEHT C TTIOMOIIBIO
pycckoro (pogHOro) si3blka W sA3bIKa XUMHH. DopmynupyroT
BBIBOJBI I10 PE3YyJIbTaTaM IPOBCACHHOI'O OKCIICPUMCHTA.
CoTpynHHYAIOT B Tpolecce Yy4eOHOro B3aUMOACUCTBHSA IPH
pabote B rpynnax
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VYri1eBo10pObI

XapakTepu3ylT OCOOCHHOCTH COCTaBa M CBOWCTB OPTaHUYECKUX
coequHeHW. PasnmuyaroT  mpemenbHBIE M HENpEIEIbHBIC
yraeBomopoasl.  HasplBaloT W 3ammCHIBAIOT  (POPMYIIBI
(MOJIEKYIISIDHBIE W CTPYKTYpHBIC) BaKHEUIIMX IPEICTaBUTEICH
yriaeBoaopoaoB. llpennaraioT SKCIEPUMEHT IO Paclo3HABAHHIO
COCJIMHEHUH HeNpeneNbHOro crpoeHus. HaOmogaroT 3a Xomom
XHUMHYCCKOT'O OKCIICPUMEHTA, OIIMChIBATH €I'0 U JCJIaTh BbBIBOJEI HA
OCHOBe HaOmojeHu. DOUKCHPYIOT Pe3yNbTaThl IKCIEPUMEHTA C
MOMOIIBI0 PYCCKOr0 (POJHOIrO) f3BIKA, @ TaKXE C TOMOIIBIO
XHUMHAYECKHX (OPMYJI U YPaBHECHUH.
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Kucnoponconepxxamiue
OpraHUYECKUE COCAMHEHUS

XapakTepu3yroT CIMPTHI, Kak KHCJIOPO/ACoIeprKallue
opranuueckue coenuHeHus. Knmaccuduuupyror croupTsel 1O
ATOMHOCTH.

HazpiBator mpencraBuTesiell OHO- U TPEXATOMHBIX CIUPTOB U
3aIlUCBIBAIOT U3 (OPMYJIBI.

XapakTepusyroT KHCIIOTBI, KaK KHCIIOpOJICOiepKaILne
OpPraHUYECKUE COEIUHEHMUS.

HaspiBator nmnpezacraBuTeneil MpeneiabHbIX U HENPEAEIbHBIX
KapOOHOBBIX KUCJIOT M 3alUCHIBAIOT U3 (POPMYIIBI.
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Kpemuuii u ero coeguHeHus

XapakTepu3ylT CTPOCHHE aTOMOB W KPUCTAIIOB, (PU3HUYECKUE U
XUMHUYECKHE CBOMCTBA, IOJYYEHUE W IPUMEHEHHE KPEMHHS C
MCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMHUHU.

VYcTaHaBIMBAaIOT ~ NPUYMHHO-CIEJACTBEHHBIE  CBS3M  MEXKAY
CTPOEHHMEM  aToMa, BHUJIOM  XHMHYECKOH  CBSI3U, THUIIOM
KPUCTANIMYECKON pPEmETKM KpeMHHs, ero (U3NYEeCKUMU H
XUMHUYECKMMH CBOMCTBAMHU. BBIMONHAIOT pacy€Thl 10 XUMHUUECKUM
dbopMynaM U ypaBHEHHUSM pPEaKIUi, MPOTEKAIOMINX C y4acCTHEM
KPEMHHUSI U €r0 COCTMHEHUIN. XapaKTepu3yloT COCTaB, PU3NMUECKUE
U XMMHUYECKHE CBOMICTBA, NOJyYEHUE U NPUMEHEHUE COCINHEHUN
KPEMHUS C UCIOJB30BAaHUEM PYCCKOIro (POJHOIO) f3bIKa U SI3bIKA
xuMuH. CpaBHUBAIOT TUOKCUIBI yIiiepoa U KpeMHUs. ONHUCBIBaIOT
BOKHEUININE THUIBI TPHUPOAHBIX COCAMHEHHN KPEMHHUS Kak
OCHOBHOT'O 3JIeMeHTa JUToc(epbl. Pacro3HaloT CHIMKAT-HOH
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CunukatHas
MPOMBILIIEHHOCTb

XapakTepu3yrT CHIIMKAaTHYIO IPOMBIIUIEHHOCTh U €€ OCHOBHYO
MIPOAYKLHIO. Y CTaHABIMBAIOT AHAJIOTUU MEXKY Pa3IMYHBIMU
OTPACIISIMHA CHIIMKATHOW MTPOMBIIIIIEHHOCTH
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[Tonyuennenemeramion

OnuchIBalOT HAXOXKACHUE HEMETAIIIOB B IPUPOJE. XapPAKTEPU3YIOT
(pakLMOHHYIO EPETOHKY JKUAKOTO BO3/1yXa KaK COBOKYITHOCTb
¢bu3nYeCKUX Mpo1eccoB. APryMEeHTUPYIOT OTHECEHNE aKTUBHBIX
HEMETAJUIOB K OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIM IIPOLECCaM
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[TonydyeHMEBAKHENIITUX
XUMHUYECKUXCOETUHEHU

XapakTepu3yrT XUMH3M, CBIPBE, allllaparypy, Hay4yHbIe
MPUHLUIIBI U IPOAYKIIMIO IPOU3BOCTBA CEPHOU KUCIIOTHI.
CpaBHUBAIOT MPOU3BOJICTBO CEPHON KUCIIOTHI C MPOU3BOICTBOM
aMMHaKa
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[TpaxTrueckas padota Ne 6

Penienne sxcepuMeHTATbHBIX
sagay mmo reMe «Hemetamiasr IV
—VII rpynit 1 uX COEIUHEHUN. »

DKCIEPUMEHTAIBHO UCCIEAYIOTCBONCTBA HEMETA/LIOB U X
COCIMHCHUH, peliaTh SKCIICPUMCHTAIbHBIC 3a]Ja4H 110 TEME
«Hemeramiby. PaboTaror ¢ 1abopaTopHbIM 000pyI0BaHUEM U
HarpeBaTeIbHBIMU IIPUOOPAaMU B COOTBETCTBUH C IIpaBUIaMU
TEXHHUKHU Oe3omnacHocTy.HabimromaroTcBOiCTBA HEMETAIIIIOB U UX
COCTMHCHUH W SIBJICHUH, MPOUCXOIAIUX ¢ HUMH. OIIUCHIBAIOT
XUMHUYECKHI SKCIIEPUMEHT .DOpMYIUPYIOTBBIBOJIBI 110
pe3ynbTaTam MpOBEIEHHOI0 AKciepuMenTa. Onpenenstor (Mcxos
13 y4eOHOM 3a/1aun) HE0OXOIMMOCTb UCIIOIb30BaHUS HAOIOICHUS
VI DKCIICPUMEHTA

40

O0600IIIEHNE 10 TEME
«HemeTtaiuisl ¥ X COETUHEHUD)

[TpoBOIAT OLIEHKY COOCTBEHHBIX IOCTUKEHUN B YCBOEHUH TEMBI.
KoppekTupyroT CcBOM 3HaHUS B COOTBETCTBUU C IUIAHUPYEMBIM
pesyabraroM. [lomydaroT  XuMmMHuYecKkyro  UHGOpMALUU U3
Pa3NIMYHBIX WCTOYHUKOB. [lpeacraBisior mHbOpMaNMIO MO TeMe
«Hemeramib» B Bujie Tabaul, cXxeM, OMIOPHOTO KOHCIEKTa, B TOM
yucie ¢ npumeHenneM cpeacrts KT
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K.p. Ne3 o teme: «HemeTanssl
U UX COCTUHEHUS

[TpuMeHsIOT Ha MIPaKTUKE paHee 3YUCHHBIN MaTepua, paboTas 1mo
rpynnaM ¢ 3aJaHUsIMHU Pa3HOIO YPOBHS CJIOXHOCTHU, BBIIOJIHSIOT
KOHTPOJIbHYIO padoTy.

MeTasbl 1 ux coequnenus (17 4)
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I[TonoxeHnue METAIIIOB B
[Tepunonnueckoii cucreme,
CTPOCHHME aTOMOB U KPUCTAIJIOB

OOBSACHAIOT YTO  Takoe  MeTajulbl.  Pasziaudaror
CYIIECTBOBaHUS METAJJIOB: 3JIEMEHTHI U ITPOCTHIC BEIIECTBA.
XapakTepu3yroT XUMHUYECKHME  JJIIEMEHTBI-METAUIBl MO0  HUX
nonoxxkeHuto B Ilepuommueckoin cucreme JI. M. Menneneesa.
IIpOorHO3upyrOT CBOMCTBA HE3HAKOMBIX METAJIIOB IO TIOJIOKEHUIO B
[lepuonuueckori cucrteMe XxXuUMuuyeckux snemMednTtoB [ .
MenpeneeBa. YCTaHABIMBAIOT NPUYUHHO-CIEACTBEHHBIE CBSI3H
MEXIy CTPOCHHMEM aroMa, BUJOM XWUMHYECKOW CBSA3U, THUIIOM
KPHUCTAJUIMYECKON PEIIETKA METAJIOB — IPOCTBIX BEHIECTB U UX
CO€OUHEHUI

bopmbl
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O01I1e XUMHUYECKHE CBOIICTBA
METAJLIOB

OOBACHSIOT YTO TAKOE€ PSAJl AKTUBHOCTH METaLIOB. [IprMeHSIOT ero
JUIS XapaKTePUCTUKH XMMUYECKUX CBOMCTB MPOCTHIX BELIECTB-
MeTauioB. O000IIAI0T CHCTEMY XUMUYECKUX CBOMCTB METaJNIOB
KaK «BOCCTaHOBUTEIbHBIE CBOMCTBa». COCTABISIOT MOJIEKYISIPHbIE
YpaBHEHHSI PEAKIINA, XapaKTePU3YIOIINX XUMUIECKHAE CBONCTBA
METAJUIOB B CBETE YUCHHUSI 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
Ipoleccax, a peaklliy ¢ y9aCTHEM AJIEKTPOJIUTOB, MPEACTABIATh
TaKXe U B MOHHOM BHjie. HaGmo1al0T ¥ OMUCHIBAIOT PEAKIINU
MeX/1y BEIIeCTBaMU C ITOMOIIBIO PYCCKOTro (POAHOIO) SI3bIKa U
A3bIKa XUMUH. CaMOCTOSITEIBHO POBOJIAT OTIBITHI,
MOJTBEPKIA0IIME XUMUYECKHE CBOWCTBA METAIIJIOB C
co0JII0JIEHHEM IIPABUJI TEXHUKH OE€30MTaCHOCTH
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OO01as xapakTepuCTHKA

[I{enoYHBIX METAIIOB

OOBICHSIOT 9THUMOJIOTHUIO Ha3BaHUs T'PpYIIIbI «ICJIOYHBIC
MCTAJJIbD). I[aIOT 06H_[y10 XAPAKTCPUCTUKY MICJIOYHBIM MCTAJUIaM




no ux nojoxeHuto B Ilepuoandeckoil cucremMe XUMHUYECKUX
anemenToB 1. 1. Menaeneera.

XapakTepu3ylT CTpoeHHe, (PU3NYeCKUe U XUMHUYECKHE CBOMCTBA
IIEJIOYHBIX METAJIJIOB B CBETE OOIIET0, 0OCOOCHHOI0 M €IMHUYHOTO.
[IpenckaspiBatOT (HU3NYECKUE U XUMHYECKHE CBONCTBA OKCHJIOB H
TUJIPOKCHUJIOB IIEJIOYHBIX META/UIOB HAa OCHOBE HX COCTaBa M
CTPOECHUS u MOATBEPKIATh MIPOTHO3bI YpaBHEHUSMU
COOTBETCTBYIOIIMX peakuuil. [IpoBoASIT pacu€rbl O XUMHYECKUM
dbopMynaM W ypaBHEHHUSM pEaKIUi, MPOTEKAIONIUX C y4acTHEM
IICJIOYHBIX METAII0B M UX COCAUHCHUM

XapakTepu3ylT CTpoeHHe, (PU3NYECKUe U XUMHUYECKHE CBOMCTBA
MEIT0YHO-3EMEIIbHEIX METAJIOB B CBETE OOIIEro, OCOOCHHOTO H
enuHU4HOrO. IIpenckaspiBatoTr  (GU3HYECKHE W XUMHUYECKHE
CBOMCTBA OKCHUJOB U TUIpOKCHUI0B MetauioB |IA rpynmbr Ha
OCHOBE MX COCTaBa W CTPOCHHS M TIOJITBEPXKIAIOT IPOTHO3BI
YpPaBHEHUSMH COOTBETCTBYIOIINX PEAKIIHM.

[TpoBomaT pacuéThl MO XUMHUYECKHM (opMyslaM W ypaBHEHHUSIM
peakiyii, TPOTEKAIOIINX C y4aCTUEM IIEJTOYHBIX METANIOB M UX
COEeIMHEHUN

OOBACHSIOT UYTO TaKO€ <CKECTKOCTh BOIBI». Pasinyaror
BPEMEHHYI0O W TIOCTOSHHYK JKE€CTKOCTh BOJbI. [IpemmararoT
CIOCOOBI YCTPAHEHUS JKECTKOCTH BOABI. [IpoBoasT, Habmoga0T 1
OTUCBHIBAIOT XUMHYECKHI IKCIIEPUMEHT, C COOJIIOJICHUEM TIPaBHUII
TEXHHKH 0€3011aCHOCTH

[Tomygaror, coOupalOT ¥  PpACIO3HAKOT  YIVIGKUCHIBIA  Tas3.
OO0pamarorcst c J1a00paTOPHBIM 00opyI0BaHHEM u
HarpeBaTeIbHBIMU TPUOOpPaMU B COOTBETCTBHUU C IPaBHIIAMH
TeXHUKU Oe3omacHocTH. HaOrogaroT M OIMMCHIBAIOT XUMHYECKUI
AKCIEPUMEHT C IMOMOIIBI PYCCKOro (POJHOr0) sA3bIKa M SI3bIKA
xuMuH. POPMYIUPYIOT BBIBOJABI IO pe3yJbTaTaM IPOBEACHHOTO
SKCIIEpPUMEHTA. CotpyaHuyaor B nporecce y4eOHOT0
B3aMMOJICICTBUS pU paboTe B rpynnax

XapakTepu3yroT allFlOMUHUN 110 €0 MOJIOKEeHUIO B [leproanyeckoi
cucremMe XxuMuueckux anmemMeHToB JI. 1. MenneneeBa. OnuchIBarOT
CTpoeHHE, (U3MYECKHE M XHMHYECKHE CBOWMCTBA aJTFOMHHHS,
ITOATBEPIK/IAsl UX COOTBETCTBYIOIUMH YPaBHEHHUSIMH PEAKIUN.
OOBSICHSIIOT JBOMCTBEHHBIN XapakTep XUMHUECKUX CBOMHCTB
OKCHa U TUAPOKCH A AJIFOMHUHUSA.

XapakTepus3yroT MojokeHue xeneza B Ilepuoanueckol cucreme
xumudeckux oanementoB JI. WM. MenngeneeBa, 0COOESHHOCTH
ctpoeHust aroma. ONHCHIBAIOT (PU3NYECKHE W XHUMHYCCKHE
CBOMCTBAa  JKele3a, TOATBEPXKIask WX  COOTBETCTBYIOIIUMHU
ypaBHEHUSMH peakiuidi. OOBACHIIOT HATUYHE ABYX I€HETHUYCCKUX
pPAIOB COENMHEHUM Kene3a Fe’+ u Fe** .Ycramasnmsaror
3aBUCUMOCThH 00JIacTell NMPUMEHEHHS JKelie3a W €ro CIUIAaBOB OT
cBoiictB. IlpoBonmar pacu€Tel MO XUMHYECKUM Qopmyiam U
YpPaBHEHUSM pEaKIuid, MPOTEKAIIIMX C Y4aCTHEM >Kejie3a U €ro
coenmuHeHU. HaOmromaroT W OMHMCBHIBAIOT  PEAKIMH  MEXKTY
BEIIECTBAMH C TIOMOIIBIO PYCCKOTO (POJHOTO) s3bIKA W SI3bIKA
XUMHU

45 OO6masxapakTepucTUKa
[I{enoyHBIXMETAIIOB
46 OOmasxapakTepUCTHKA
[IeJT0OYHO3EMETbHBIX
METaJJIOB
47 OO6masixapakTepUCTHKA
IEI0YHO3EMETbHBIX
METAJIJIOB
48 JKEcTKOCTh BOJBI U CIIOCOOBI
e€ yCTpaHEHHUs
49 [Lp.Ne 7. «llonyuenue
KECTKOU BOBI U CIIOCOOBI €€
yCTpaHEHHUSI»
50 AJTFOMUHUI U €r0 COeTUHEHUS
51 DKenezo
52 CoenvHeHUs Kee3a
53 [1.p. Ne8 «Pemenue

3KCHepI/IMCHTaHBHO HUCCIICAYIOT CBOMCTBA METAJIOB M HX




BKCIIEPUMEHTAIBHBIX 3a7a4 110
Treme «MeTaib»

COCIMHEHUH, pemarh OSKCICPUMEHTAIbHBIC 3aJa4d 10 TeMe
«Metamnely. PaboraroT ¢ abOpaTOpHBIM OO0OpPYJAOBAaHHEM H
HarpeBaTeIbHBIMU MPUOOpPAaMH B COOTBETCTBHH C IIPaBHJIAMH
TEXHUKU Oe3omacHocTH. HabmiomaroT CBOWCTBA METAUIOB M X
COCIMHEHUN W SIBJICHUH, MPOMCXOAAMUX ¢ HUMH. ONHMCHIBAIOT
XUMHUYECKUA  3KCIEpUMEHT.  DOpMYyJIHUPYIOT  BBIBOABI IO
pe3ysibTaTaM MPOBEACHHOIO dKCIeprUMeHTa. Onpenessor (MCXos
13 y4eOHOH 3a71a4n) HEOOXOIUMOCTh MCIOJIb30BaHUs HAOJIIOICHUS
WM SKCIIEPUMEHTA
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Koppo3ust MeTaioB U CriocoObI
BalllUTHI OT HEE

OOBSICHSIOT YTO TaKoe KOppo3us. Pa3nmnyaroT XUMHUYECKYI0 U
AIIEKTPOXUMHUYECKYI0  KOppo3uH.  MimocTpupyioT  mOHATHSA
«KOPpO3HUSI», «XHMHUYECKas KOPPO3USL», «IIIEKTPOXUMUYECKAS
KOppo3usi» MpuMepaMu. XapaKTEepU3yIOT CIOCOOBI  3alIUThI
METAJIJIOB OT KOPPO3UU
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Metaiibl B IpUpoe.
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[lonsTue o MCTAJUTYpTHUHn

Kiaccudumupyror ¢popMbl IPHPOAHBIX COCTUHEHHH METAJLJIOB.
XapakTepu3yloT OOIIMe CHOCOObI MOJYYECHUS METaUIOB: MHPO-,
THUJIPO- U DJICKTPOMETALTYPryH.

KonkpeTusupyloT 3T cnocoObl NpuUMepaMH H YpaBHEHHUSIMH
peaKIMii ¢ COCTAaBICHUEM AJIEKTPOHHOTO OajaHca.

OnuchIBalOT TOMEHHBIN IPOLIECC U ANEKTPOJIUTUUECKOE MOJTyYECHHE
METAJJIOB.

Pa3nuuaroT 4€pHble U LIBETHBIE METAJUIbI, YYT'YHbI U CTAJIU
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O06001IIeHNE 3HAHUHN 10 TEME
MeTtanie»

O06001Iat0T U CUCTEMAaTU3UPYIOT CBOU 3HAHUS 110 TEME:
«MetamibDy. [IpuMEHAIOT HAa IPAKTHKE paHee U3yYCHHbIN
Marepuai, paboTas 1o TpyInaM ¢ 3aJaHAsIMU Pa3HOTO YPOBHS
CJI0KHOCTHU
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KonTponbHas padoT 4 no teme
Mertajuib»

[TpuMeHsIIOT Ha TpaKTUKE paHee U3YUYEHHBIN MaTtepuall, padoras 1o
rpymnImaM ¢ 3aJaHUsIMU Pa3HOIO YPOBHS CJIOKHOCTH, BBIIIOJIHSIOT
KOHTPOJIbHYIO paboTy.

XuMHs M OKpYsKawmas cpeaa (2 4)
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XnuMHuueckas
TTAHETHI 3eMIIA

OopraHu3anus

WuTerpupytot cBeaeHus no Gu3ndeckoit reorpaduu B 3HAHUS O
XAMHYECKOW OPTaHU3AIUU TJIAHEThl. XapaKTEPU3YIOT
XUMHUYECKUN COCTAB Me0JIOTHYECKIX 000I04eK 3eMITH.
PaznuyaroT MuHEpasbl ¥ TOPHBIE TOPOJIBI, B TOM YUCIIE U PYIbI
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Oxpana
OKpYKaroIlIeu cpebl OT
XUMHUYECKOTO 3arpsi3HEHUS

XapakTepusyroT UCTOYHUKHA  XUMHYECKOTO 3arpsi3HEHUS
OKpy>Karomie cpenbl. ONUCHIBAIOT TJIOOAIBHBIE SKOJOTUUYECKHE
npoOyieMbl  4YeloBeuecTBa,  CBS3aHHbIE C  XHUMHUYECKUM
3arpsa3HeHreM. llpemmararoT NmyTM MUHHMHU3ALUU  BO3JIEUCTBUA
XUMHUECKOTO 3arps3HEHUs Ha OKpYyXkaromlyro cpeny. [IpuBomsr
MIPUMEPBI MEXKIYHAPOJIHOTO COTPYJAHHYECTBA B 00JACTH OXPaHBI
OKpPYKaroIIel CpeJlbl OT XUMHUYECKOTO 3arpsi3HeHUs

O000meHne 3HAHU 0 XMMUM 32 KyPC OCHOBHOM mKo0Jbl. [Tloaroropka kK OcHOBHOMY
rocy1apCTBEHHOMY JK3aMeHY

(OID) (6 u)

61

BemecTBa

[Ipeacrasmsitor uHbopMmaruio o teme «llepuoamdeckuii 3akoH U
[Tepuomuueckass cucrema J[. M. MenaeneeBa B CBETE€ TEOpUU
CTPOCHHsI aTOMa» B BHJI€ TAOJIMI], CXEM, OTIOPHOTO KOHCIIEKTa, B
ToM yucie ¢ npumeHeHueM cpeactBs MKT. BeimonaHsitor TectoBbie




3amanusi mo teMe. IlpeacraBmsitor nHpopmaruio mo teme «Bums
XAMUYECKUX CBSI3€M M THUIBl KPUCTAUIMYECKUX  PEIIETOK.
B3anMocCBs3b CTPOCHHS U CBOWCTB BEIICCTBY» B BHJIC TaOJIHIL, CXEM,
OIIOPHOT'O KOHCIIEKTa, B TOM 4yucie ¢ npuMeHeHueM cpeacrts KT
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XI/IMI/I‘IGCKI/IepeaKHI/II/I

[IpencraBnstor  unopmaruio 1o  Teme  «Knaccuduxanus
XUMUYECKUX pEeaklMid Mo pa3iuuHbiM MpusHakaMm. CKOpoCTb
XUMHYECKHX peakuuid» B BuAe TaOMUI, CXEeM, OIOPHOIo
KOHCIIEKTa, B TOM 4uciae ¢ npumeHeHuem cpencrs HMKT.
BrinosHstoT TecToBBIE 3adaHuA MO Teme. XapakrtepuszyroT OBP,
OKUCIIUTEIb U BOCCTAHOBUTEIIb.
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(OCHOBBI
HEOpTaHUYEeCKOMH
XUMUH

XapakTepusyroT o01ire, 0cOOCHHbIE U UHIMBUyaJbHbIe CBOWCTBA
KHUCJIOT, OCHOBAHHUM, COJIEM B CBETE TEOPUHU IIEKTPOJIUTHUYECKOU
Jucconuyanuu.  ApPryMEHTHPYKOT  BO3MOXHOCTb — IIPOTEKaHUS
XUMUYECKUX pEaKlUidl B PacTBOpax »JJIEKTPOJIUTAX HMCXOISl U3
ycnoBuil.  Knaccuduuupyror HeopraHMdeckwe BeIecTBa IO
CcOCTaBy U cCBoHMcTBaM. I[IpuBOIAT mnpuMepbl NPEACTABUTENCH
KOHKPETHBIX KJIACCOB M IPYIII HEOPTAHUYECKUX BEIIECTB
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[ToBTOpEeHME M 0000IIEHUE TIO
teme. [logroroska k
KOHTpPOJIbHOM pabore

BBINOIHSIOT TECTHI U YIIPAXKHEHUS, PEIIatoT 33/1a4M 110 TeME.
[TpoBoaAT O11eHKY COOCTBEHHBIX JTOCTH)KCHHIA B YCBOCHUH TEMBI.
KoppekTupyroT cBou 3HaHHS B COOTBETCTBUU C IUIAHUPYEMbBIM
pe3yJIbTaTOM
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HToroBast KOHTpOJIbHAs paboTa

[IpUMEHSIOT Ha MPAKTUKE paHee U3y4YeHHbII MaTepua, paboTas 1mo
rpyIIam ¢ 3a1aHUsAMU Pa3HOr0 YPOBHS CJIIOXKHOCTH, BBIIIOJIHSIOT
KOHTPOJBHYIO padoTy.
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AHau3 KOHTPOJIBHOU PabOTHI.
[TonBeeHue UTOTOB roja.

KoppekTupyrot cBou 3HaHUS

Kpurepun oueHuBaHus JOCTUKEHU A 00yUAKOIUXCS

OcHoOBHas 3a1a4a U KpUTEPUI OIICHKU — OBJIAJIEHNE CUCTEMOM yueOHBIX JEHCTBUM C
U3y4aeMbIM Y4eOHBIM MaTEPHATIOM.

Cucrema OIIEHKM BKJIIOYAET B ce0s BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOM IIKOJIOW) M
BHEIIIHIONO (OCYyIIECTBIIsIeMasi BHEIIHUMHU 110 OTHOUICHHUIO K HIKOJIE CIIy>KOamHu).

Jns  oueHKM UCHOJb3yeTcsl MepcoHU(UUIMpoBaHHas HMHQOpMalMs U aHOHUMHAas
(nenepcoHUpULIMPOBAHHAS).

[TepcoHnumpoBaHHO OIEHKE MOJyUIekKaT TOJIBKO MeTalpeiIMeTHble U MpPeIMETHBIE
pe3ynbTaThl U3 010Ka «BBIMYCKHUK HAYYUTCS».

OneHka JOCTI)KEHHM peaqn3yeTcst «METOAO0M CIOXKEHHUS», HpU KOTOpPOM (uKcHpyeTcs
JOCTUKEHHE OIIOPHOTO YPOBHS U €T0 MPEBBIIIECHUE.
Jlns OLleHMBAaHUS UCIOJB3YIOTCS: CTaHJIAPTU3UPOBAaHHBIE INHCBMEHHBIE M YCTHBIE PabOTHI,
MIPOEKTHI, IPAKTHUECKUE paboThl, JabopaTopHble paboThl, TECTHI, 3aU€Thl, TBOPUECKHE PadOTHI,
caMoOaHaJIN3, CaMOOIIeHKa, HAaOII0ACHUS U TIp.

Tunel 3a1aHuil, KOTOPbIE HCHOJb3YIOTCH AJISA OLEHKH JOCTHKEHHI:
1o (hopMe OTBETA: C 3aKPHITHIM OTBETOM M OTKPBHITHIM OTBETOM;
10 yYpOBHIO TPOBEPSEMBIX 3HAHWM, YMEHUU, CIOCOOOB NEHCTBHI: 0A30BBIM M TOBBIIICHHBIN
YPOBEHB;
[0 HCIIOJIb3YEMBbIM CpEICTBaM: 3aJaHUs JJIs MHCbMEHHON WM YCTHOW Oecelpl, IpaKTHUeCKHe
3aJJaHus, JJabopaTOpHbIE pabOTHI;
1o opme NpoBeAeHus: Ui HHAUBUAYAIbHON WK IPYIIOBON paboThI.



HTorosas oneHka CKJAILIBAETCS H3:
HAKOIUICHHBIX OIICHOK (XapaKTePH3yIOT JUHAMHUKY 00pa30BaTEIbHBIX JTOCTHIKCHUH yJaInuxcs);
OIICHKH 3a CTaHJApTU3UPOBAHHBIE UTOTOBBIE PabOTHI (XapaKTEPU3YIOT YPOBEHb MPHCBOCHUS
CIOCO0O0B ACHCTBU)

BHyTpeHHI0I0 cHCTeMy OLEHKH HAa CTylleHM OCHOBHOro o00mero o0pa3oBaHusi
KJIACCUPUIIUPYETCSI CIASAYIONUM 00pa30oM U BKIIOYACT MPOLIETYPHI:

HHIMBHUAYAJbHbIE pe3yJbTaThbl ydyammxcsi - B chepe pa3BUTUS Y HUX KOMIETEHTHOCTHBIX
YMGHI/Iﬁ " HAaBBIKOB, BBIABJIAKOTCA B XOA€ IICUXOJIOTO-IIEAArOorundCCKOro MOHUTOPUHIA,
npeaMeTHbIe Pe3yJabTaThl - PE3yabTaThl, MMOJTYYCHHbIE B IPOILIECCE OLIEHWBAHUS YYUTEISIMU
IOKOJIbI Ha NPEAMCTHOM YPOBHC,

BHYTPHIIKOJIbHbIE Pe3yJbTaThl - pPe3yJabTaTbl, MOJyUYEHHBIE B XOJ€ aJMHUHHUCTPATHUBHOIO
KOHTPOJIA, HUTOTOBOU ATTCCTAlNHN YUalIuXCsa

( KOHTpOJIBLHBIE PA0OTHI, MPOMEKYTOUHbBIE, UTOTOBbIE, TUATHOCTHYECKHUE);

BHENIKOJIbHbIE  Pe3yJbTaThbl - pPE3yIbTaThl  OJIMMIIAA],, KOHKYPCOB, COPEBHOBAHWIA,
KOH(MEepeHIH U T.IL.;

PE3YJIbTATHI, OJIYICHHBIC B X0/I¢ HE3aBUCHMMOI BHEIIHEH OIEHKH - Pe3yJbTaThl IOJTYICHHEIC B
xone I'UA;

HepopMaTH30BaHHASA OlleHKA - TTOPT(OIHO.

Jlnis omucaHust JOCTHOKEHUM oOydaromuxcs Leaecoo0pa3HO YCTAaHOBUThH CIEIYIOLIUE NSATh
YPOBHEM:

YpoBeHb JlocTHKeHMEe IVIAHUPYEMBIX Pe3yJIbTaTOB Ounenka (oTMeTKa)
basoBblii JIEMOHCTPUPYET OCBOCHHE YUEOHBIX NEHCTBUH C | «yIAOBIECTBOPUTEIHHO)» (nnu
YPOBEHb OTIOPHOU CUCTEMOM 3HAHHI B paMKax JHarna3zoHa | OTMETKA «3», OTMETKA «3a4TCHO»).
AOCTHKEHU I (kpyra) BblAeNeHHBIX  3amad.  OBnageHue

0a30BbIM YPOBHEM SBJIETCS JIOCTATOUHBIM JJIsS
NPOJOJDKEHUST ~ OOyd4eHUs Ha  Cleayrolei
CTyneHu 0o0pa3oBaHUs, HO HE MO NPOPUIBLHOMY

HalpaBJICHUIO
IloBbIIeHHBI | YCBOGHHE ONOPHOM CHCTEMBI 3HAHHI HAa YPOBHE | OL[EHKA «XOPOIIO» (OTMETKA «4»);
YPOBEHb OCO3HaHHOTO IIPOU3BOJILHOTO OBJIA/ICHUS

y4eOHBIMM  JACUCTBHUSIMM,  JOCTAaTOYHBIA O
Kpyro3op, wmupoTa (WM HU30UPaATEIHLHOCTH)
uHTepecoB. Takue oOywaromiyecss MOryT ObITh
BOBJICUEHbl B IPOEKTHYIO JEATEIBHOCTh 110
MpeIMeTy ¥ COPHEHTHPOBAHBI Ha TPOJIOJKEHUE
o0y4eHHMs B CTapIIUX KJaccax IO JaHHOMY

PO UITIO.
Boicoxkuit Bbonee monHOe (10 CpaBHEHUIO C MPEIBIAYIINM) | OIIEHKA «OTIUYHO» (OTMETKA «5»).
YPOBEHb YCBOCHHME OMOPHOM CHUCTEMBbI 3HAHUN HA YPOBHE

OCO3HAHHOTO MIPOU3BOJIBHOTO OBJIAJIEHUSA

y4eOHBIMU JNEUCTBUSIMH, JOCTaTOYHBIN

Kpyrozop, wmupoTa (Wi HU30UPaATEIHLHOCTH)
uHTepecoB. Takue oOywaromiyecss MOryT ObITh
BOBJICUEHbl B IPOEKTHYIO JIEATEIBHOCTh I10
MpeaMeTy ¥ COPHEHTHPOBAHBI Ha MPOIOHKEHUE
o0y4eHHMs B CTapIIMX KJaccax IO JaHHOMY




poQUITIO.

IToHMKeHHBbIH | OTCYTCTBUE CUCTEMATUYECKOU 0a30BOH | «HEYIOBIETBOPUTEIBHO» (OTMETKA
YPOBEHb MOJArOTOBKH, OOYYaroLIMMCS HE OCBOEHO JaXe U | «2»)

IIOJIOBMHBI IUIAHUPYEMBIX PE3YyJIbTaTOB, KOTOPbIE

OCBAaMBACT OOJIBLLIMHCTBO o0yyaromuxcs,

UMEIOTCS 3HAYMTENbHbIE NPOOEeNbl B 3HAHUSX,
nanpHelee oOyueHue 3arpyaHeHo. Ilpu stom
00y4aroIuiCcsT MOXET BBINOJHATH OTACIHHBIC
3aJlaHus TIOBBIIIEHHOTO YpoBHs. JlaHHas rpymnmna
oOydaromuxcst (B CpeHEM B XOA€ OOy4YCHHS
COCTAaBJISIIOLIAS OKOJIO 10%) TpeOyer
CHELMAaJIbHOM JMAarHOCTMKU 3aTPyJHEHUU B
oOydyeHuu, mpoOEToOB B CHUCTEME 3HAHWH U
OKa3aHWU  IEJICHANpPABICHHOM  TOMOLIM B
JOCTUKEHUU 6a30BOT0 YPOBHSI

XapakTepucTuka ungpoBoii oeHKn (0TMETKH)

«5»  («OTIMYHO») — YPOBEHb  BBINOJIHEHHUS  TPeOOBaHMM  3HAYUTENIBHO  BBIIIE
yIIOBJIETBOPUTENBHOTO: OTCYTCTBHE OIIMOOK KaK IO TEKyIIeMy, TaK WU TO MpeAblayIeMy
yueOHOMY MaTepHaiy; He 0oJiee OTHOTO HEJ0YETa; IOTHYHOCTD U MOJIHOTA H3JI0KEHUSI.

«4» («X0pouIo») — YypOBEHb BBHINOJHEHHUS TPEOOBAHUU BBIIIE YAOBIETBOPUTEIHLHOTO:
HCIIOJIb30BAHHUE JIONIOJHUTENIBHOIO MaTepHalla, IOJHOTAa W JIOTUYHOCTh PACKpBITHS BOIPOCA;
CaMOCTOSITENILHOCTh CYXKJEHUH, OTpa)K€HHE CBOEr0 OTHOLIEHUS K MPEAMETY OOCYXKICHHUS.
Hanuuue ommOOK M HEIOYETOB B KOJMYECTBEHHOM BBIPAKEHUU I10 OTIEIbHBIM IpEAMETaM
OTpa)kaeTcs B JIOKATbHBIX aKTaX O TEKYIIeH U UTOroBoi (pyOexHoii) arTecTaruu 00yJaronuxcs.

«3» («yA0BJIETBOPUTEIBHO») — JOCTATOYHBI MHHUMAJIbHBI YPOBEHb BBITIOJIHEHHS
TpeOOBaHUH, PEIBABISIEMBIX K KOHKPETHON paboTe, OT/IE/IbHbIE HAPYILICHHS! JIOTUKU U3JI0KEHUS
MaTepuasa; HEMoJIHOTa pacKpbITUs Bompoca. Hamnume ommbOOK M HEZ0YETOB MO OTAEIbHBIM
IIpeIMeTaM B KOJMYECTBEHHOM BBIPAKEHUU OTPAXKAETCS B JIOKAIBHBIX aKTaX O TEKyLIEH H
UTOroBOM (pyOeKHOI) aTTecTalluu 00y4JarOLUIUXCS.

«2» («m10X0») — YpOBEHb BBINOJHEHUS TpPeOOBAaHUI HMXKE YIOBJIETBOPUTEIHHOIO:
HapylIeHUe JIOTMKH; HEIMOJIHOTa, HEPAaCKPhITOCTh OOCYKIAaeMOro BOIIPOCA, OTCYTCTBHE
apryMeHTaluu JIMO0 omKMO0YHOCTh €€ OCHOBHBIX MOOoKeHui. Hannune ommbok U HelnoueToB
110 OTAEJIBHBIM IIPEAMETAM B KOJMYECTBEHHOM BBIPAXKCHUHU OTPAXKAETCSI B JIOKAIBHBIX AKTaxX O
TEKYIIel U UToroBoi (pyOexHoii) 00 arrecTari 00yJaromnxcs.

KoHTpobHO-U3MepHUTeJIbHbIE MATepHAJbl TPEJHA3HAYEHbl Ul NPOBEPKU YPOBHS
YCBOEGHMsI y4eOHOro MaTepuana Ha OCHOBAaHMU OOpPa30BaTEIbHOTO MHMHHUMYMa COZIEpKaHUS
o0pa3oBaHMs U TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIMYCKHHMKOB IIKOJ. OHHM COCTaBIIEHBI Ha
OCHOBE MHOTOJIETHEH M€Iaroru4eckodl NPaKTHUKH C Y4YETOM pa3IMYHBIX METOJUYECKUX
pa3paboToK.

[To Bcem rmaBaM Kypca M MX paszfesiaM Ipejjiaraercsi TeKyIHi U TeMaTH4ecKuil KOHTPOJIb
3HaHUI ¥ yMeHUil B (QopMe XUMHUECKUX JIUKTAHTOB MU TECTOB, CAMOCTOSATENbHBIX M KOH-
TPOJBHBIX paboT. 3amaHusi 00OMX BapHAHTOB PA0OT CXOJHBI MO COACPNKAHUIO U XapakTepy
BBINOJIHAEMBIX YU€OHBIX JIeHCTBUI.

Jnst opranmzanuu  3¢GGEeKTUBHON pabOThl BCEro Kiacca C YYETOM WHIUBUIYATbHBIX
CIOCOOHOCTEHM KaXIOro yyaierocss B psijie paboT, BXOIAIIUX B MMOCOOME, MpPEICTaBICHbI 3a-
JaHUS Pa3IUYHBIX YPOBHEHN CIIOKHOCTH.



He3zaMeHHMBIM NOMOIIHMKOM Ii€larora B KOHTpOJIE 3HAHHWM SBJISAIOTCSA 3alaHus B (opme
TecTa. IX MOXHO MCIIONIb30BaTh HAa Pa3HBIX dTamax y4eOHOro mporecca:

* MIPU U3yYEHUH HOBOTO MaTepHuaa;

+ Ha DTare 3aKperuicHUs] H3y4eHHOT0 MaTepHara;

+ Ha ypoKax 0000IIar0IIero moBTOPEHUS;

* TP TEKYIIEM U TEMATHYECKOM KOHTPOJIC 3HAHUN, YMEHUN U HABBIKOB YUaIUXCS;

* IIPH MOATOTOBKE YYaIUXCsI K 9K3aMeHaM KakK B YCTHOM, Tak U B MUCbMEHHOU (hopme,

ocobenHo B ¢popme EI'D.

Jns xaxaoil TemMbl W €e pa3[esioB IPEAJOKEHbl TECTOBBIE 33JaHUSI PAa3HOrO YpPOBHS
CJIO’)KHOCTH B JIByX BapUaHTax, pacCuMTaHHble HA 15—35 MuH wiu Ha uenslil ypok. J{Jist BeIcTaB-
JICHUSI OLEHKHU MIpeJIaraeTcsl KCIOIb30BaTh CASAYIOUIYIO IPOIICHTHYIO IIKAITY:

35% BBIIOJIHCHHEIX 3aJaHUM — OIICHKA «2»;

36—61 % — oneHka «3»;

62—85% — oneHKa «4»;

86—100% — omeHka «5».

B 3aBucHMOCTH OT pe3yabTaTOB BBITIOJHEHUS pa0OTHl YIUTEIh MOKET BHOCHUTD B MTPEITIOKEHHYIO
CUCTEMY OLIEHUBAaHHUS KOPPEKTUBBI, IIOCKOJIbKY OCHOBHAS 11€JIb KOHTPOJIS B IaHHOM clly4yae — He
COOCTBEHHO BBICTABJICHUE OIICHKH, a ONPECIICHUE YPOBHSI YCBOCHHSI YIAITUMUCS YI4EOHOTO
MaTepuasa U HalpaBJICHUH JalbHEeIel paboThl Ha/l MOBBIICHHEM Ka4eCcTBa 3HAHUN

IIpoBenenune caMoCTOSATEILHOMH PadOTHI

CamocrosTenpHas padoTa mpearonaraet audo napHyo, JT100 rpymnmnoByoo ¢Gopmy padboTsl U
JlaeT BO3MOXKHOCTb JIydllle 0TpaboTaTh U3ydyaeMble BOIPOCHI 110/ KOHTPOJIEM YUYUTENsS U B XO/€
CaMOCTOSITENIbHON JedaTenbHoCcTH (A1 oOydaromied padoThl) JIMOO Jydlle MOATOTOBUTHCA K
KOHTPOJBHOM paboTe, KOTOPYKO MPEACTOMT BBIOJHATH Ha CIEAYIOIIEeM ypoke (s
oboOmratomeit paboTel). 3ajaHusl BBHIOIHAIOTCS B Hape (Tpymie), YTO MO3BOJIET SKOHOMHUTh
BpeMs Ha oTBeT. OT/enbHbIe 3a7aHus (110l 3HAKOM *) yyallluecs BBIMOIHAIOT CAMOCTOSTENBHO.
I[J'ISI KOHTPOJIA ydallluMCs IMPEAOCTABIACTCA BO3SMOKXHOCTL CBEPUTHL CBOU OTBCTHI C OTAJIOHAMMU,
KOTOpbIE OYJyT 1aHbl YYUTEJIEM 10 OKOHYAHUH PAOOTHI.

OneHka NpaKTHYeCKUX YMEHUH yJyaluxcst

VY4uTenb A0IKEH YUUTHIBATh:

- IPaBUJILHOCTH OIPEIETICHUS 1IeTTU OIIbITA;

- CaMOCTOATENBHOCTb 0J100pa 000pYA0BaHUSA U O0BEKTOB;

- IOCJIEJOBATEIBHOCTD B BBIIIOJHEHUH PaOOTHI MO 3aKJIa/IKe OIBITA;

- JOTMYHOCTh M I'PAaMOTHOCTh B OIMCAHUU HAOJIIOJICHUH, B (JOPMYJIMPOBKE BbIBOJIA U3 OMBITA.

OTMeTKa - IPaBWJIBHO OTpeJielieHa IeJTh OIIbITa,

e - CaMOCTOSITENIBHO, C HEOOXOIMMOM MOCIeT0BATENFHOCTHIO MMPOBEICHBI TOAOOP
000pyI0BaHUs U 0OBEKTOB, a TAKXKE padoTa 1Mo 3aKJIaIKE OIbITA;

- Hay4yHO IPaMOTHO, JJOTUYHO OMUCAHbl HAOMIOIEHUS U CPOPMYTUPOBAHBI BbI-
BOJIbI U3 OIIBITA.

OtMmeTka - IPaBUWJIBHO OTIpe/ieNieHa 11T OIbITa;

4 - CaMOCTOSITEIBLHO MPOBeeHa paboTa 1o moa00py 000pyA0BaHMS, O0BEKTOB;
MIPH 3aKJIJIKE OTBITA JOMYCKAOTCs 1 -2 omuoKu;

- Hay4HO IPaMOTHO, JJOTUYHO OIMUCaHbl HAOII0IEHUS U CPOPMYIUPOBAHBI BbI-
BOJIBI U3 OIIBITA,

- B OIITMCaAHUU Ha6J'IIOJIeHI/H7I M3 OIIbITa JOMMYCKAIOTCA HeOOJIBIINE HETOYHOCTHA

OtMmeTka - IPaBWJIBHO OTIpeieNieHa 11eJIh OIbITa;

"3 - moa00p 000pyIOBaHUS U OOBEKTOB, a TAK)KE padOTHI IO 3aKJIAKE OIbITA
MIPOBEJICHBI C TIOMOIIBIO YUUTEJIS;

- JOITYCKArOTCA HETOYHOCTH U OILIIMOKH ITPpH 3aKJIaAKE ONbITA, OIIMCaAaHWU Ha-
OnroieHni, OpMYITHPOBAHUU BBIBOJIOB.




OTtMmeTka - HC OIIpCAciI€Ha CaMOCTOATCIIbHO LE€JIb OIIbITA,

Il2ll

- HE 0TOOpaHO HYXHOE 000pYAOBaHUE;
- JIOITYCKAIOTCSI CYIIECTBEHHBIE OIIMOKH TP 3aKJIaJKe U 0pOPMIICHUH OIIBITA.

Ounenka ymennii IlpoBoast HaGa01eHUA

VY4uTenp AOIKEH YyUUTHIBATh:

- IPaBUJIBHOCTD IPOBEACHMSI HAOIIOICHUH 10 3a/1aHUIO;

- YMEHUE BBIJEIATh CYIIECTBEHHbIE IPU3HAKK Yy Ha0I0jaeMoro oobekTa (Iporecca),

- JOTHYHOCTh M HAYYHYIO TPAMOTHOCTH B O()OPMJICHHH Pe3y/1bTAaTOB HAOII0ACHUH U B

BBIBOJIAX;
- IPOBEICHNE HAOIIOICHHS 110 3aJIaHHIO;
OrmeTka - IPaBUWJIBHO 110 33JIJaHUI0 YYUTEIIs IPOBEICHO HAOIIOICHUE;
"e" - BBIJICTICHBI CYIIECTBEHHBIC MPU3HAKU Y HA0JII01aeMOT0 00beKTa (ITpoliecca);
- JJOTUYHO, HAYYHO TPaMOTHO 0(hOpMIIEHBI PE3yIbTaThl HAOIOIEHUHN 1 BHIBOIBL.
OtMmeTka - IPABUIIBHO TI0 33/IaHUI0 YUHUTEINS IPOBEACHO HAOIIOICHHE;
M4 - [IPH BBIJCJICHUU CYIIECTBEHHBIX MPU3HAKOB Y Ha0II04aeMoro o0beKTa (mpo-
11ecca) Ha3BaHbl BTOPOCTEIICHHEIE,
- IOITyCcKaeTcsi HeOpEeXKHOCTh B 0hopmIiieHuU HAOIIOCHHUI U BHIBOJIOB.
OrMmeTka - IOIIYCKal0TCsA HETOYHOCTHU U 1-2 omuOKu B MpoBeieHUH HaOII0IeHH 110 3a-
"3 JTAHWUIO YYUTEIIS;
- IIPY BBIJICJICHUHU CYIIECTBEHHBIX MPU3HAKOB Y Ha0II0AaeMOro o0beKTa (mpo-
11ecca) BBIACISIOTCS JIUIIb HEKOTOPHIE;
- noryckatorcs omuoku (1-2) B opopmiennn HabI0IeHU 1 BHIBOJIOB.
OrMmeTka - JorycKaroTces omuoku (3-4) B mpoBeeHNH HAOIIOACHUN IO 3a/IaHUI0 YUUTES;
A - HEMIPABWJIBHO BBIJICISIFOTCS MPU3HAKHM HA0II0aeMOro o0beKTa (mporecca);
- nomyckatorces omuoku (3-4) B opopmiiennn Habmo1eHui 1 BbIBOAOB. Dopma
aTTecTaluy 0 OHOJOTHH MOXKET OBbITh Pa3IMYHON: YCTHBIN K3aMeH 110
OuneraM, 3amuTa pedepara, TECTUPOBAHHE, 3AIIUTA TPOEKTA.

(I)OpMI)I npeacraBjacHust 06p33OBaTeJ'II)HI)IX Pe3yJabTaToB:

Tabenb yCHeBaeMOCTH IO NpeAMeTaM (C yKa3aHueM TpeOOBaHMH, MPEIbABISEMBIX K
BBICTABJICHUIO OTMETOK);

TEKCThI UTOTOBBIX JTUArHOCTMYECKUX KOHTPOJIBHBIX padOT, TUKTAaHTOB U T.A. U aHAJIN3 UX
BBINIOJIHEHUST oOydaromuMes (MHGopmanust 00 3JeMEHTaX U YPOBHSX IPOBEPSEMOTO
3HaHUS — 3HaHMs, TOHUMaHUs, IPUMEHEHUS, CHCTEMaTH3aI1H );

YCTHasl OILIEHKa YCIEIIHOCTH pe3yslbTaToB, (OpMYJIHpPOBKAa MPUYUH HeyAad U
PEKOMEHAALNH 110 YCTPAaHEHUIO TPOOETIOB B 00YYEHHOCTH 110 IPEMETaM;

nopTQoano;

pE3yJIBTaThl MCUXO0JIOTO-TIEJarOrMUYECKUX HCCIEI0BAaHUM, WILTIOCTPUPYIOIIUX JUHAMHUKY
Pa3BUTH OTIEJIbHBIX HHTEJJIEKTYAIBHBIX M IMYHOCTHBIX KauecTB oOyyaromierocs, Y'Y /1.
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE

I'a6puensa O. C. Xumus. 8 kiacc: ydyeOHHMK mjisi oOrieoOpa3oBarenbHbix opranuzamuii / O. C.
IMa6puensu, U. I'. Octpoymog, C. A. CnaakoB. — M.: IIpocsemenne, 2019

["a6puensu O. C. Xumust. 9 kiacc : yueOHUK 151 oO1ieoOpa3zoBarenbHbix opranm3amnuii / 0. C.
['abpuensn, U. I'. Octpoymos, C. A. Cnaakos. — M.: [Ipocsemenue, 2020

laopuensu  O. C. Xwumusa. Pabowas terpamb. 8 kiacc: ydyeOHoe mocobue ais
obmreoOpazoBarenpHbix opranusamuii / O. C. I'abpuensn, C. A. Crnagkos, U. I'. OctpoymoB. —
M.: IIpocBenienue,

Iabpuensa O. C. Xumusa. PabGouas Tterpags. 9 kmacc : ydeOHOe mocoOue s
obmeooOpazoBatenbHbix opranuzamuii / O. C. I'abpuensn, C. A. Cnagkos, U. I'. OctpoymoB. —
M.: IIpocBemnienue

I"abpuensn O.C. HacronbHas kHura yuutens xumu. 9 kiacc. — M.: «bauk u Koy, 2001
KonTponbHo- u3mepurenbHbie MaTepuansl. Xumus 8 kinace/ Coct. H.IT. Tpoerybosa, E.H.
CrpensuukoBa- M.: BAKO, 2014

KonTponbHo- m3mepurenbabie MaTepuansl. Xumus 9 kinace/ Cocr. E.H. CtpenpsuukoBa- M.:
BAKO, 2014

Hactonpnas kaura yuurens xumuu. 8 kiacc./O.C. I'abpuensn, H.I1. BockoGoitnukoBa, A.B.
SAmrykosa — M.: JIpoda, 2002

Xumus. [Ipumepnsie pabouune nporpammel. [Ipenmernas nunus yuebuukon O.C. ['abpuensna,
N.I". Octpoymona, C.A. Cnaakosa. 8-9 knaccer: yueb. [TocoOue st odmieodbpa3osar.
opraam3anuii/ O.C I'abpuensa, C.A. Cnaakos. —M.: [Ipoceemenue, 2019

Xumus 8 kiacc: KonTponbHbie u npoBepouHbie paboTsl k yuebuuky O.C. ['abpuensina «Xumus
8»/ O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymakosa u ap-M: [poda, 2003

Xumusa 9xnacc: KoHTponbHble 1 ipoBepoyHbie paboThl k yuebnuky O.C. ['abpuensna «Xumus
9/ O.C. I'abpuensH, [1.H. bepeskun, A.A. Ymakosa u ap-M: [Ipoda, 2003

Ia6puensa O. C. Xumust. Pabouas Terpaap. 9 kinace : yueOHOE ocodue s
obmeobpazoBarenbubix opranuzamumii / O. C. I'abpuensy, C. A. Crnagkos, 1. T'.

OctpoymoB. — M.: [IpocBenienune

JlonoIHUTeIbHAS (ISl y4HTeIst)

1.Anexcunckuii B.H. 3anumarensnbie onbiThl o xumuu: [locobue nns yuureneit. — M.:
[Tpocsemienue, 1980

2.Anur6eposa JL.YO. 3anumarensHas xumus. KHura amns ydammxcs, yauteneid 1 poJuTese.
Mocksa «ACT — [TPECC. O6pazoBanue», 1999 r.

3.bepecuena E.B. CoBpeMeHHbIE TEXHOJIOTUN 00yUeHUs! XUMHH: Y4eOHoe nmocodue. —M.:
enTpxumnpecc, 2004

4.bpeiirep JI.M. Xumus. Ypoku —ceMuHapsl B 9 Ki1acce 1o OTAEJIbHBIM TEMaM ITPOrPaMMBI. —
Bosarorpan: Yuurens, 2002

5.I'ocynapcTBeHast HTOroBasi aTTeCTalus BBITYCKHUKOB 9 KitaccoB B HOBoM (opme. Xumust. 2014.
Yuebnoe nmocobue. / J1.}O. [lobpotun, A.A. Kasepuna, O.1O. 'onuapyk. — M.: «IHTeNIEKT —
Lentpy», 2014

6./lenncona B.I'. OTkpriThie ypoku no xumuu 8-11 kitacesl. — Bonarorpan: U3a. «Yuurtensy, 2002

7.EBctuxueBa A.I'. [Tocobue 1o moaroToBKe K EHTPATU30BAHHOMY TECTUPOBAHUIO MO XUMHH. —
Pocros u /][I ®enukc, 2002

8.EropoB A.C. Ilocobue /is MOATOTOBKH K €THHOMY T'OCYJapCTBEHHOMY TECTUPOBAHUIO MO XUMUH.
Pocros u//1: ®enukc, 2002



9.Xypun A.A. JJabopaTopHbI€ OIBITHI U IPAKTUYECKHUE PAOOTHI IO XUMUH. / YuebHoe nmocodue.
8-11 xmaccel. — M.: AkBapuym, 1997

10.0O1enka KadecTBa MOATOTOBKH BBIITYCKHIKOB OCHOBHOM 1TKOJTBI 110 XuMuu / Coct. A.A. KaBepuna.
— 2-e u3n., crepeorun. — M.: Jlpocga, 2001

11.ITpoBepounsie padoTsl o xuMuu B 8-11 kitaccax: [Tocodue mist yaurens / A.M. Paneuxuii. —
M.: Ilpocsemenue, 2000

12.COopHUK 3a/1a4 IO XUMHUH JIJIs1 TOJATOTOBKHU K BCTYIUTEIBHBIM 3K3aMeHaM B BY 3. ABT.
KOJIIeKTUB «JlenbTan,- M.: aBT. 00beauHeHne «Curmay,1991

13.CO0pHUK KOHTPOJIBHBIX pabOT Mo XuMuH. 8-9 kiaccel. OcHOBHOE 0011Iee 00pa3oBaHUE.
Metoanueckoe nocodue 1 yuutens. / [lon pegaxmuei A.A. Kasepunoii. — M.: APKTH, 2000
14.Cyposuesa P.I1. u ap. 3aganus o XUMUHU JUIsl CAMOCTOSATEIBLHOM paboThl yuamuxcs. [Tocooue
i yuureneit. M., «[Ipocsemenue», 1977

15.Tectel mo xumuu. 8-9 ki.:YuedHno — meron. [locooue / P.I1. CypoBuera, JI.C. I'yzeit, H.W.
Ocranwii, A.O. Taryp. — 4-e usn., crepeorurn. —M.: JIpoda, 2000

16.Xumus B cxemax u tadbmunax/ H.D. Bapassa. — M.: Dkcmo, 2013

17. Xumus B Tabnunax. 8-11 kir.: CnpaBounoe nocobue / ABT. — coct. A.E.HacoHoBa. -4-¢ u3j.,
crepeorurt. — M.: JIpoda, 2000

18. Xumus B popmynax. 8-11 ki.: CrpaBounoe nocodue /ABT. —cocT. B.B. Epemun. — 5-e u3.,
crepeorurr. — M.: JIpoda, 2001

19. Xumus B mikose. Hayuno —meronuyeckuii sxyprai. M.: U3narensctBo «LleHTpXummnpecc»
20.Xumus. s yqamuxcst 8-10 kinaccoB (crocoObl pelieHrs SK3aMeHAIlMOHHBIX 3a/1a4)
/CocraButens JI.FO. TapacoBa. — Bonrorpan: Yuurens,2003

21. Xumus: YueOHUK A yyammxcs 9 kiacca o0meodpazoBaTenbHbIX yupexaenuit / KysHemona
H.E., TutoBa U.M. u np. -2-¢ u3z., nepepad. — M.: Benrana — ['pad, 2005

22 Xumus. Yacte 1. OOmmias u Heopranuyeckast Xumus. TeHaxkep Ha OCHOBE TECTOBBIX 3a/laHUH /
Tynukun E.W.- M.: Untennext — Llentp, 2004

23.Xomuenko I'.I1., Xomuenko N.I'. CO0pHUK 3a/1a4 IO XMMHUU /711 TOCTYTAIOLIUX B BY3bI. -4-¢€
u3 ., ucnp. u jgom. — M.: OO0 «M3natensctBo HoBast Bonnay, 3A0 «M3natensckuii [Jom

OHUKCy», 1999

24 MumxkuH E.A. M3ydyeHne NOHATHS «3KBUBAJIEHT» Ha (DaKyJIbTaTUBHBIX 3aHATHUSAX B IIKOJIE. —

Kupos: U3a-Bo Batl TV, 2003

25.1umxkun E.A. O0ydyeHue yyamuxcs pelieHuI0 XUMUMUYECKUX 3a7a4d: Y 4e0HO-METOIUYECKOe
nocoOue JUIst CTYyJIeHTOB XMMHUECKUX crennanbHocTel neasys3os. — Kupos: Uzn-so BITIY, 2001
26.1Inmkun E.A. Xon pemenus pacuetHoi 3agaun. — Kupos: U3a-so UVY, 2002

Hnpopmayuonnvie cpeocmea
HNHuTtepHeT-pecypcesl
1. http://www.alhimik.ru IlpencraBnensl pyOpuKu: COBEThl aOUTYpUEHTY, YUUTENIO XUMUH,
CIIPaBOYHUK (0UeHb OOJIBIIIAst TOAOOPKA TAaOJIHI] M CIIPABOYHBIX MAaTEPHAIIOB), Beceas XUMHS, HOBOCTH,
OJIMMITHA]TBI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEJCHUH).
2. http://www.hij.ru XKypHan «Xumust 1 )KH3Hb» MOHATHO ¥ 3aHUMATEIHLHO PacCKa3biBaeT 000 BCEM
UHTEPECHOM, YTO MPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MbI )KUBEM.
3. http://chemistry-chemists.com/index.html DaekTpoHHBII KypHaT «XUMUKU U XUMHS», B KOTOPOM
IPE/ICTaBICHO MHOXECTBO
OIBITOB MO0 XUMHH, 3aHUMATEIILHON MH(OPMALIUH, TIO3BOJISIONICH YBIICUb YICHUKOB YKCIIEPUMEHTAILHON
9acThIO MPeIMeTa.
4. http://c-books.narod.ru BceBo3moxkHas muTepaTypa mo XUuMHH.



5. http://www.drofa-ventana.ru M3BecTHOe u3aaTenbCcTBO yueOHO# muTeparypsl. HOBUHKM Hay4IHO-
MOMYJISIPHBIX ¥ 3aHUMATEIBbHBIX KHUT 110 XUMHH.

6. http://1september.ru XypHan 1uist yaureneit u He TOIbKO. BobIioe KOIM4ecTBO padOT YUSHUKOB, B
TOM YHCJIC U MCCIIEIOBATEIhCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii MIKOIBHBIN MOPTAT CO CChUIKAMH Ha
00pa3oBaresibHbIEe CAaUThI 0 XUMUHU.

8. www.periodictable.ru CO0pHUK cTaTell 0 XUMUYECKUX 3JI€MEHTaX, MIUTFOCTPUPOBAHHBIN
IKCIIEPUMEHTOM
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