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IosicHuTeALHAA

3alIMCKAa.

AnanTtupoBaHHas pabodas mporpamma ydeOHOro mpeamera «Xumus» Bapuanta 7.1 s
oOyuatomuxcs 8-9 kmacca ¢ 3aJep)KKOM TCUXUYECKOTO pa3BUTHUS pazpaboTaHa C Y4eTOM
pexomenanuii [IMIIk cocTaBieHHBIX IO UTOTAM IICUXOJIOT0-MEINKO-TIEAArOTMYE€CKON JUAarHOCTUKHU
obyuaromuxcs ¢ OB3 (rpymmst 3I1P). IIporpamma conepxut auddepeHuupoBaHHble TpeOOBaHUS K
pe3yapraTaM OCBOEHUS W yCJIOBHS €€ peanu3alud, OO0ECeunBalollue YyIOBIETBOPEHUE
o0pa30BaTeNIbHbIX TOTPEOHOCTEH, yUaluxcs ¢ 3aJIep>KKON ICUXUYECKOTO Pa3BUTHS.

HopmaTtusHo-npaBoBasi 0a3a:

Pabouas mporpamma ydeGHOro npeamera «Xumus» st 8-9 kiacca pazpaboTaHa Ha OCHOBE
tpeboBanuit ®I'OC 0CHOBHOTO 00IIETO 00pPa30BaAHMS CICAYIOIINX HOPMAMUBHBIX 0OKYMEHM 06

o depepanbHoro 3akoHa «O0 obpazoBanuu B Poccuiickoit @eneparum» ot 29.12.2012 Ne 273 -
®3 (pemaxuus ot 02.06.2016, ¢ u3m. u gom., Beryn. B cuity ¢ 01.07.2016);

e ®denepallbHOTO TOCYNAPCTBEHHOTO 00pPa30BaTENILHOTO CTAaHJApTa OCHOBHOTO OOIIETo
o0pa3oBaHus, YTBEPKICHHOTO MPUKa30M MHUHUCTEPCTBOM o00Opa3zoBaHus Hayku PD 17
nexabpst 2010 romga Ne 1897, 3apeructpupoBan B Munrocte Poccun 01.02.2011 Ne 19644, ¢
U3MEHEHHUSIMU, BHECEHHBIMHM MpHUKa3aMH: Mpuka3 MuHucTepcTBa 00pa3oBaHHUs U HAyKU
Poccuiickoit deneparnuu ot 29 nexadps 2014 r. Ne 1644 «O BHecenun usmeHenuit B [Ipukas
MunucrepctBa oOpasoBanus U Hayku PD 17 nexabps 2010 r. Ne 1897 «O6 yTBepxkIeHUH
(deneparbHOTO TOCYJApCTBEHHOTO O0pa30BaTENBHOTO CTaHIApTa OCHOBHOTO — OOIIETo
oOpazoBaHus»;

e nmpukaz3 MwunoOpHayku Poccum ot 31.12.2015 Nel577 "O BHeceHMHM H3MEHEHUH B
(denepanbHBIi  TOCYIApCTBEHHBIM  0Opa3oBaTeNbHBI  CTaHAApT OCHOBHOTO  OOLIETO
o0OpaszoBaHusl, yTBEP)KIAEHHBIN NprKa3oM MuHHCTEpCTBa 00pa3oBaHus U HaykKu Poccuiickoi
Oeneparun ot 17 mexabps 2010 r. Ne 1897" (3apeructpupoBano B Muniocte Poccum
02.02.2016 N 40937).

® [pUMEpPHONH OCHOBHOM 00pa30BaTENbHON MpOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUsS
(omoOpenHoOM pemnieHueM (enepaabHOTO yueOHO- METOIMYECKOTO OOBEIUHEHHUS 10 00IIeMy
obpazoBanuto, mpotrokoa ot 08.04.2015 Ne 1/15 pasmeméHHON B peecTpe NPUMEPHBIX
OCHOBHBIX 0011€00pa3oBaTeNbHBIX MporpaMM MHUHHCTEpCTBA OOpa3oBaHHs M HAyKH
Poccuiickoit ®eneparmu  (http://fgosreestr.ru); - ®dynmameHTaNbHOrO sIpa COIEPIKAHUS
obmrero oopazoBanus. - M. «IIpocsemenney 2010r.;

e KoHuenuuu AyXOBHO-HPABCTBEHHOTO pAa3BUTUS U BOCIHUTAHUS JIMYHOCTH TpakJaHUHA
Poccuu. — M.: IIpocsemienue, 2009r.;

e 1mpukaza MuHHCTepcTBa 0Opa3oBanus u Hayku Poccuiickoit denepanuum ot 25.12.2018 Ne345
«O0 yTBepXkIeHUU (enepaabHOro nepedHs ydeOHUKOB, PEKOMEHIYEMBIX K MCIIOJIb30BAaHHIO
IpU pean3alii UMEIOIINUX TOCYJapCTBEHHYIO aKKpEIUTAl0 00pa30BaTENIbHBIX MTPOrpaMM
HaYaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CpeIHero oOIero oopa3oBaHUs» C BHECEHHBIMHU
U3MEHEHUSIMU.

® IOCTaHOBJICHMs [J1aBHOTO TrOCYyIapCTBEHHOrO CaHMTApHOro Bpada Poccuiickont denepanun
«O06 yrBepxaenun CanlluH 2.4.2.2821-10 «CanutapHo- 3MHAEMHOJIOTHYECKHE TPeOOBAHUS
K YCJIOBUSIM W OpraHuzaluu oO0ydeHHs B 00Ie00pa30BaTEeNbHBIX YUPEKIECHUSIX» OT
29.12.2010 Ne 189 (3apeructpupoBanHoro B Muntocre Poccuiickoit @enepanuu 03.03.2011
Ne 19993);

® [I0CTaHOBJICHUS | 7TaBHOr0O rocylapCTBEHHOIO CaHUTAapHOro Bpada Poccuiickoit @enepauuu ot
24.11.2015 Ne 81 "O BHecenmnm wu3MmeHenuit Ne 3 B CanlluH 2.4.2.2821-10
"CaHUTapHOAIIUAEMHUOIOTMUYECKHE TpeOOBaHHUA K YCIOBUSIM U OpraHu3aluud OoOy4deHws,
colepkaHusg B 0O0HIe00pa3oBaTeNbHBIX OpraHu3auusax" (3aperucTpupoBaHHoro B MuHiocTe
Poccun 18.12.2015 Ne 40154);

e  Xumus. [IpumepHbie paboune nporpammel. [Ipenmernas nunus yueouukos O.C.


http://fgosreestr.ru/
http://fgosreestr.ru/

["abpuensina, U.I'. Octpoymosa, C.A. Crnagkosa. 8 — 9 kimacchl: yue0. mocodue st
obmeoo6pazorat. opranm3anuii / O.C. I'abpuensH, C.A. Cnagkos. — M.:
ITpocsemenue, 2021.

e VYyebuoro miana ['bOY COII c. by3aeBka;

e OcHOBHOI 00pa30BaTeNbHOM MPOrpaMMoii cpeanero oobiero oopazosanus ' bOY COIlII c. by3aeBka;

B cucreme mkosbHOro 00pazoBaHMs XUMMSL SIBISETCS HE TOJIBKO MPEIMETOM H3yudeHHs, HO U

CPEICTBOM OOyuY€HUS, ONPEEISIIOIIMM YCIIEIIHOCTh B
OBJI/ICHUU BCEMH IIKOJILHBIMHU TPEIMETaMHU M KayecTBO OOpa3oBaHUs B LIE€JIOM. XUMHS B OCHOBHOIA
LIKOJIE U3Yy4aeTCsl Ha YPOBHE PACCMOTPEHUS (PU3MUECKUX U XUMUYECKUX SBJICHUH MPUPO/IbI, 3HAKOMCTBA
C OCHOBHBIMHM 3aKOHaMHM XMMUHU U NPUMEHEHHEM 3THX 3aKOHOB B IOBCEIHEBHOH kM3HHU. [Iporpamma
o0nagaeT HHCTpyMeHTapueM Juist pa3Butus Y'Y /(. B pe3ynbTare nuzyueHuss XuMUM 1ojiy4yaT JajbHei1ee
pa3BUTHE JIMYHOCTHBIC, MpPeIMeTHbIe M MeTalpeIMeTHbIe Ppe3yJabTaThl (peryJasiTHBHbIC,
KOMMYHUKATHBHBIC W T03HABaTeJIbHbIe YHHBepcajabHble Yy4deOHble paeiictBua u MKT-
KOMIIETEHTHOCTh 00Y4YAaI0IINXCs1), COCTABIISIOLIUE TICUXO0JIOTO-TIE1arOrM4eCKYI0 U HHCTPYMEHTAIBHYIO
OCHOBBI (OPMHUPOBAHUSA CIOCOOHOCTM WU TOTOBHOCTHM K OCBOCHMIO CHCTEMAaTHYECKHX 3HAHHUM, HX
CaMOCTOSITEJIbHOMY IIOTIOJIHEHHIO, TMEPEHOCY M MHTErpalyy; CIOCOOHOCTH K COTPYAHHUYECTBY U
KOMMYHMKAIIUU, PELICHUIO JTUYHOCTHO M COLMAJIBHO 3HAYUMBIX NMPOOJIEM M BOIUIOIIEHHUIO PELICHUH B
MIPAKTUKY; CIIOCOOHOCTH K CAMOOPTaHU3aIUH, CAMOPETYJISILIUU U pedIIeKCHU.

B ocHOBY Kypca 10J102KeHbI cile1yIomue Hien:

® MAaTCpHUAJIbHOC CIUHCTBO U B3aUMOCBAI3b 00BCKTOB M SIBJICHUM MMPUPOABI;

¢ BCayuiad poJjib TCOPECTUUCCKUX 3HAHHH JJIA OOBSACHEHUS U MMPOTrHO3UPOBAHUA XUMHUYCCKUX
HBHCHHﬁ, OLICHKHU UX HpaKTI/I‘{CCKOﬁ 3HAa4YMMOCTHU,

® B3aMMOCBSI3b KAUECTBEHHOMN M KOJIMYECTBEHHOM CTOPOH XUMHUECKUX 00BEKTOB MAaTEPUAILHOTO
MUpa;

® pa3BUTHE XUMHUYECKONW HAayKd M TPOU3BOACTBO XHUMHYECKHUX BEIIECTB W MAaTEPUATIOB IS
YIOBJIETBOPEHUSI HACYIIHBIX TMOTPEOHOCTEH YemoBEKa W OOIIECTBA, PEIICHUS TJIOOATBHBIX

po0JieM COBPEMEHHOCTH; * TeHETUYECKas CBSI3b MEXK/IY BEIlIeCTBAMHU.
IOTH HJeH Peaiu3yloTcs B Kypce XMMHUHU OCHOBHOWM IIKOJbI MYTEM JOCTHKEHUS CJIeTYHOIIHX
HeJIeii:
® ¢opmuposanue y ydaluMXcsi XHMHUYECKOH KapTUHBI MHUpa KaK OPraHHYecKOil YacTH ero
LIEJIOCTHOM €CTECTBEHHOHAYYHOUN KapTUHBI,
® pazsumue TO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH,
y4YallUXCs B MIPOLIECCE U3YYEHUS UMM XMMUYECKON HAYKU U €€ BKJIaJla B COBPEMEHHBIN HAYy4YHO-
TEXHUYECKUU Tporpecc; (popMupoBaHUE BaXKHEHIIMX JIOTHUECKUX OMEPAMA MBIIUICHUS
(ananu3, cuHTE3, 0000IIEHNE, KOHKPETU3AIlHs, CPABHEHUE U JIP.) B TPOIECCE MMO3HAHUS CUCTEMBI
BOKHEHIIUX TOHITUH, 3aKOHOB W TEOPUH O COCTABE, CTPOCHHM M CBOMCTBAX XUMHUYECKUX
BEILIECTB;
® gocnumanue yOKIAEHHOCTH B TOM, YTO MPUMEHEHHUE MOJIYYCHHBIX 3HAHUN U YMEHUH 10 XUMUH
ABNsAETCA OOBEKTUBHONM HEOOXOAUMOCThIO [Uisi Oe3omacHoil paboThl C BelIeCTBAMU U
MaTepuagaMu B ObITY U Ha IPOU3BOICTBE;

® npoexmupogauue U peanuzayus BBITYCKHUKaMH OCHOBHOH IIKOJBI JIMYHOW 0Opa3oBaTeIbHON
TpaeKTopuu: BbIOOp mpoduiast oOydeHMs B cTapliedl IKone WM MpOopecCHOHATBLHOIO
00pa30BaTEIbHOTO YUPEKICHNUS;

® oslaoeHue Ko4yesbiMu KoMnemeHyuAmu. yqe6H0'H03HaBaTCHBHBIMH, I/IH(l)OpMaHI/IOHHI)IMI/I,
HCHHOCTHOCMBICJIOBBIMU, KOMMYHUKATHBHBIMU.

JocTHkeHne ITUX Lesiel odecneYnBaeTcsl pelieHueM 3a/1a4:

® [I03HAKOMHTb YHAIIUXCS C METOJIOM HAyYHOT'O MO3HAHUS U METOIAMH MCCIIEJOBAHUS XUMUYECKHUX
SIBJICHUU IPUPOIBL;

e cdopMupoBaTh y YYalluXcs YMEHUS HAONIONAaTh XMMHUYECKUE SBICHUS U BBINOJHATH OMBITHI,



nabopaTtopHble pabOTHI, peniaTh dKCICPUMEHTAIBLHBIC 3aJa4d MPUMEHSIEMBIX B TMPAKTHYECKOM
JKU3HH, * TTOMOYb OBJIAICHHUIO YHAIIIUMHUCS TaKUMH OGIJ_IeHay‘-IHbIMI/I IMOHATHUAMU, KaK IIPUPOJHOC
ABJICHUE, Mpo0JeMa, THUIMOTe3a, TEOPETUUYECKUH BBIBOJ, pPE3YJIbTaT ASKCHEPUMEHTAIBHOM
MIPOBEPKHU;

nmpoaymartb pa60Ty AJI1 IOHMMAaHHWA y4allluMHCs OTINYHHU HAaYYHBIX OAHHBIX OT HerOBepeHHOfI
I/IH(bOpMaHI/II/I, OEHHOCTH HAYKH JId YOOBJICTBOPCHUSA 6BITOBBIX, IMPOU3BOACTBCHHBIX H
KYJIBTYPHBIX TOTPEOHOCTEH YeTIOBEKa;

dbopMUPOBaTh YMEHHS apTyMEHTHPOBAHO OOOCHOBBIBATH U OTCTAWBATh BHICKA3aHHOE CYXKICHUE,
OILICHUBATh U PUHUMATH CYKICHUS IPYTHX;

pa3BuBaTh YMCHHA CaAMOCTOATCIBHO U MOTUBHUPOBAHHO OPraHM30BbIBATH CBOIO ITO3HABATCIIbBHYIO
JEeSATENBHOCTH (OT MOCTAHOBKH JI0 TMOTYYECHHS U OILICHKHU Pe3yNbTaTta);

MPOJOHKUTH OPMUPOBAHNE YMEHHUS BECTH MMOUCK HHPOPMAIUH U pabOTaTh C HEH;

pa3BUuBaTb YMCHHEC JIOTMYCCKOT'O, 3HAKOBO-CUMBOJIMYCCKOTO U aJITOPUTMHUYICCKOI'O MBIINIJICHUS,
MIPOCTPAHCTBEHHOT0 BOOOpaXeHHUsI, MPEICTaBICHUI 0 KOMITbIOTEPHOM IrPaMOTHOCTH;
BOCTIUTHIBATh yOEKICHHOCTh B TMO3UTUBHOW POJM XMMHUHU B KU3HU COBPEMEHHOTO OOIIECTBa,
IIOHMMaHUeE MEPCIEKTUB Pa3BUTHUA SHEPTETUKHU, TPAHCIIOPTA, CPENCTB CBA3U U JIP.;

Ppa3BUBATh YMCHUS IMPUMCHATH IMOJTYYCHHBIC 3HAHWUA U YMCHUA JJIA 0€30MMacHOro MCIOIb30BaAHUS
BEIIECTB B OBITY, CENBCKOM XO3SWUCTBE M MPOU3BOJACTBE, PEIICHUS MPAKTUYECKUX 3a7ad B
HOBCGI[HGBHOﬁ JKHU3HHU, MPCAYNPCIKACHUA SIBHGHHﬁ, HaHOCAIIUX BpCHd 3J0POBBIO YCIIOBCKAa U
OKpYyXarolleu cpeae.

Koppexkunonnsle 3agaun:

HpeILOCTaBI/ITB BO3MOXHOCTH y‘-ICHI/IKy OBJIAACTH 6330BI)IM COI[Cp)KaHI/IeM O6y‘I€HI/15[, ITIOBLIIIIATH
MOTHBAIIHIO K 00Y4EHUIO;
CO37aTh YCJIOBUS JIJISi Pa3BUTHS yYaIlerocs B CBOEM IMEPCOHATBHOM TEMIIE, WCXOMS W3 €ro
00pa3oBaTeNbHBIX CIOCOOHOCTEN U UHTEPECOB;
pa3BI/ITI) MBINIIJICHUE, [TaMATb, BHUMAHHUC, BOCHpI/ISITI/Ie q€p€3 HHHHBHHyaHBHBIﬁ paSI[aTOqHBIﬁ
MaTepHal; * OCYHICCTBIATh KOPPEKIUIO HAPYIICHUH YCTHOW pedr, KOPPEKIHUIO U
npopHIAKTUKY HAPYIICHUH YTEHUS U MUChMa;
pa3BI/IBaTB CO3HATCIBbHOC HCIIOJIB30BAHUC SI3BIKOBBIX CpeHCTB B paSHI/IqHBIX
KOMMYHHUKATHBHBIX CHUTYaIHSIX C IEJIbI0 PEaU3aliy IOJTHOLUECHHBIX COIUATbHBIX KOHTAKTOB C
OKPYKaIOIIHMU;
oOecrieynBaTh 00YJAOIIEMYCsI YCIIEX B Pa3JIMYHBIX BHJIAX JEATEIBHOCTH C ICIIBIO
IpeayNpexIeHUs] HETaTUBHOTO OTHOILIECHUS K yué0e.

Pabouas mporpamma yueOHOTO mpeamera « XUMUs» pa3padoTaHa Ha OCHOBE MPUMEPHON paboueit

nporpammsl [Ipenmernas nunus yueouukoB O.C. 'abpuensna, U.I'. Octpoymosa, C.A. Cnankosa. 8-9
knaccel: yueb. [locobue mist obmeoopazosar. opranmsanuii / O.C. I'abpuensn, C.A. Cnaakos. - M.:
[Ipocsemienue, 2021 r. ¢ yueToM MIaHUPYEMBIX K UCIIOIb30BAHUIO YUEOHO-METOJUUECKUX KOMILIEKCOB:

v
1.

YuyeOHUKNH:
Xumust. 8 kiacc : yueOHUK y4eb. 11 00meoopa3oBar.

opranmsaruii/ O.C. I'abpuensH, U.I'. Octpoymos, C.A.
Cnankos. -- M.: IIpocsemienue, 2021.

2.

Xumus. 9 kiace: yaeOHUK 111 0011eoopa3oBar.

opranusanuii / O.C. I'abpuensu, .I'. Octpoymos, C.A.

Cnankos. -- M.: IIpocsemienue, 2022.

v
3.

JAnnakTudyecKkue MaTepuaibl:
[Tpumepnas ocHOBHas 0Opa3oBaTeNbHAs IPOrpaMMa OCHOBHOTO 00111eT0 00pa3oBaHus,

o00peHHas penieHueM penepaabHOTO HAyIHO-METOIMUECKOT0 OO BEIUHEHUS TT0 O0IIeMy
obpazoBanuto (mporokoia ot 08 ampenst 2015r., Ne 1/15.).

[Tporpamma kypca xumuu 11 8 - 9 kaccoB o01eo0pa3oBaTebHBIX yupexacHuid (aBTopsr O.C.
["a6puensn, C.A. Cnaakos).

KontposbHble u caMmocTosiTenbHbIe paboThl o xuMuu: 8 kiace: Kk yueOnuky O.C. ['abpuensina



«Xumus. 8 kinace» / H.C. [aBnosa.
6. KoHTposbHBIC U caMOCTOSATEIbHBIC pa0OTHI 1o XuMuH: 9 kitace: k yueonuky O.C. ['abpuernsaa
«Xumust. 8 kmace». PI'OC (x HoBomy yueonuky) / H.C. TlaBiosa.
7. KontpoasHo-u3meputenbHbie MaTepuanbl. Xumus. 9 kinacc / Coct. E.H. CtpenbHuKOBa.
Juarnoctuueckue padotsl. K yuebnuky O.C. I'abpuensna. 8 kinacc. ®I'OC. Mocksa. Jlpoda.

9. Temaruyeckoe u noypouyHoe miaanuposanue. 8, 9 knaccel. ABtop: O.C. I'abpuensu NI
Octpoymos, C.A. Crnaakos.

o

Bbi0op aBTOpCKOii mporpamMmbl JJsi pa3padorkm padoueil NmporpaMMbl 00YCJOBJIEH TEM,
YTO JIaHHas NPOrpaMMa CO3/laHa B COOTBETCTBHHU C

«O0s3aTeNnbHBIM MHUHUMYMOM COJIEp)KaHHS OCHOBHOTO OOIIEro oOpa3oBaHHsl MO XUMUW». B Hel
MPENICTAaBICHO pa3BEPHYTOE Yy4eOHOE coJep)KaHUE MpeAMeTa, NMPUMEPHOE KOJIMYECTBO 4YacoB Ha
U3Yy4EHHE OCHOBHBIX pa3fenoB Kypca. OTIUYHUTETHHON OCOOCHHOCTBIO JTAHHOUM MPOTPaMMEBI SBIISETCS
TO, 4TO B IIporpaMMe cOOJIOAAaeTCs IMPEEMCTBEHHOCTh € JIIOOBIM KypcoM xumuu 8 - 9 kiacca, eé
OTJIMYAET MOJHOTA MPEICTABICHUSI COACPKAHUS U JOCTYITHOCTh U3JI0KEHHS MaTepHaa.

[TporpamMMa OCHOBHOTO Kypca XMMHH paccunTaHa Ha 136 dacoB, u3 pacuérta 34 ydeOHBIX HEICIH,
T.e. 2 4aca B HEJEIO, HO MPOJODKUTEIFHOCTh YIeOHOTO T0/a, KaK MPaBUIIO, OKa3hIBACTCS MEHBIIE
HOPMAaTHUBHOI.

HN3meHeHnnsi, BHecéHHbIe B aBTOpckylw mnporpammy O.C. I'aOpuensHa cBsi3aHBI C TE€M, YTO
aBTOpCKas MporpaMMa paccurTaHa Ha 68 dacoB u3 pacuéra 34 paboumx Hemenb B 8§ U 9 kiaccax, B
paboueiil mporpaMMe MpeyCMOTPEHO COKpallleHue Ha 4 yaca, T.K. MPOJOJKUTEILHOCTh Y4eOHOTO rojia
cocTaBisieT 34 Helenu:

8 KkJace:

v\ yMEHBIIUIOCH pe3epBHOE BpeMs Ha 1 yac (BMecTO 3 4acoB, 3aIlIaHMPOBAHO 2 Yaca);

v B pasnene «PactBopenue. PactBopsl. CBOWCTBAa PacTBOPOB DIIEKTPOJIIUTOB» KOJIHYECTBO YacOB
yMeHbIIMIOCH Ha 1 yac (BMecTo 19 yacos, 3amnanupoBaHo 18 yacos).
9 kaace:

v/ yMeHbIIMIOCHh pe3epBHOE BpeMs Ha 1 uac (BMeCTo 3 4acoB, 3alIaHUPOBAHO 2 Yaca);

v Bpasgene «[loBTOpeHrE XMMUUYECKUX PEAKIIUI» KOJTMIECTBO YaCOB YMEHBIIMIOCH Ha 1 uac
(BMecTO 6 4acoB, 3aITAHUPOBAHO 5 YacoB).



[IkoIBHBINA KypC XMMHH — CHUCTEMOOOPA3yIOIUI ISl €CTECTBEHHOHAYYHBIX Y4€OHBIX NPEAMETOB, T.K.
XMMHAYECKHE SIBJICHUS JIeKAaT B OCHOBE COJIEpKaHHA KypcoB (u3MkH, Ouonoruu, reorpadpuu u
aACTPOHOMHH.

Beodywue udeu xypca B ToM, 9TO OH pacKpbIBaeT POJb HAYKH B SKOHOMHYECKOM W KYJIBTYPHOM
pa3BuUTUU OOIIECTBa, CIOCOOCTBYET (DOPMHUPOBAHHIO COBPEMEHHOTO HAYYHOTO MHUPOBO33peHus. s
pemeHust 3aaa4  (GOPMHUPOBAHUS OCHOB HAYYHOTO MHPOBO33PEHUS, PA3BUTHS HHTEIUICKTYAIbHBIX

CHOCOOHOCTEH ¥ TMO3HABATEIILHBIX MHTEPECOB, OOYYAOLIMXCS B MPOIECCe M3YyYCHUS XUMHH OCHOBHOE
BHUMaHHE, YIEISIeTCS HE Iepeaade CyMMbI TOTOBBIX 3HAaHUWM, a 3HAKOMCTBY C METOJaMH HAy4HOTO
MO3HAHMS OKPYXKAIOLIET0 MHpPa, IOCTAHOBKE MPO0JIeM, TPEOYIOIUX OT 00YYaIOIINXCsl CAMOCTOSTEIILHON
JICSITEIbHOCTH TI0 MX Pa3peIICHHIO.

Beoywumu uoeamu aenaomca: nuddepeHInpoBaHHBIN, THIHOCTHO-OPUEHTUPOBAHHBIN, CUCTEMHO
NeATEeTbHOCTHBIA MOIXO/.

JlanHasi aganTHUpoOBaHHAsi mporpamMa Bapuanta 7.1 aapecoBana oOyuawmumcsa ¢ OB3
rpynnsi 3IIP (3aMe1yIeHHO-TICHXHYECKOr0 Pa3BUTHSI) KOTOPbIe XapaKTEePU3YKTCH HEJOCTATOYHOU
MO3HABATEIBHON aKTUBHOCTHIO, YTO B COUETAHUH C OBICTPON YTOMIIIEMOCTHIO U HCTOIIAEMOCTHIO MOKET
CEPbE3HO TOPMO3UTH UX 00yUEHHUE U pa3BUTHE.

bricTpo HacTynaromiee yTOMJIEHHME JaHHOM KaTeropuu OO0y4aromuxcs MPUBOJIUT K IOTepe
paboTOCTIOCOOHOCTH, BCIEICTBUE YEro y YYEHHKOB BO3ZHUKAIOT 3aTPYAHEHUS B YCBOGHUHU Y4EOHOTO
matepuana. OHM HE YAEpPXKHUBAIOT B MaMsITH YCIOBUS 3a/lauyd, NPOJUKTOBAHHOE MpPEIJIOKEHUE,
3a0BIBaIOT CJIOBA; JIOMYCKAIOT HeJelble OMMOKM B MHCbMEHHBIX paboTax; HEPEIKO BMECTO pEIEHHs
3a/laydl TPOCTO MEXAaHMYECKH MAHMITYJIHPYIOT LHU(paMU; OKa3bIBAIOTCSI HECTOCOOHBIMH OLEHUTD
pe3yibTaThl CBOUX JCHCTBUM; UX MPeICTaBICHU 00 OKpYXKaroIlleM MUPE HEAOCTAaTOUHO MUPOKU. [letn ¢
3[IP He MOryT COCpeNOTOYMTHCS Ha 3aJaHUM, HE YMEIOT MOJYMHATH CBOM JIEWCTBUS IpaBUIIaM,
COZIEpKAIMM HECKOJIBKO YCJIOBUHM. Ydaluecs IJaHHOW KAaTeropuu HE yMEKOT IUIAHMPOBATh CBOU
NENCTBUS, KOHTPOJIMPOBATh HUX; HE PYKOBOJCTBYIOTCS B CBOEH J€ATEIbHOCTH KOHEYHOMN IENbI0, 4acTo
«MIEPECKAKUBAIOT» C OJHOrO Ha JpYyroe, HE 3aBepUIMB Hayaroe. Y MHOTMX U3 HHUX IPeodsafaroT
UTPOBbIE MOTHUBBL. YacThle MEpPeXoibl OT COCTOSHHUS AKTUBHOCTHM K TOJMHOMW WM YaCTUYHOU
[AaCCUBHOCTH, CMEHa pPabo4yMx M HepaOOYMX HACTPOEHHUI TECHO CBf3aHA C HEPBHO-TICUXHUUYECKUM
COCTOSIHUEM M BO3HMKAIOT MOPOW 0€3 BUAUMBIX IPUUHUH.

OpHako M BHEWIHHE OOCTOSTENLCTBA, HANpUMeEp, TaKue, Kak CIOXKHOCTh 3aJaHus,
HEOOXOJIMMOCTh BBINOJHEHUs] OoyibIOro oObeMa paboThl, BBIBOAAT peOEHKa U3 pPaBHOBECHUS,
3aCTaBJISIIOT HEPBHUYATh U MHOTA HAJIOJT0 BHIOMBAIOT €ro U3 paboyero coctostHus. Pabouee coctosiHue
neteit ¢ 3[1IP, Bo BpemMsi KOTOpOro OHM CIIOCOOHBI YCBOUTh Y4€OHBIA MaTepual U MPaBUIBHO PELIUTh TE
WIA HMHbIE 3a7auyd, KpaTkoBpeMeHHO (15-20 MHUHYT), a 3aTeM HacTymaeT yTOMJIEHHE U HCTOIIEHUE,
UMHTEpEC K 3aHATHSIM MpomajgaeT, pabora mnpekpamiaerci. B coCTOSHUM YTOMJIEHUS y HHX PE3KO
CHIDKaeTCs BHUMAaHME, BO3SHUKAIOT UMITYJIbCUBHBIC, HEOOIyMaHHbIE ACHCTBUS, B paboTax MOSBISETCS
MHO)KECTBO OHIMOOK M HCHpaBiICHUM. Y HEKOTOPhIX JeTel COOCTBEHHOE OecCUIME BbI3bIBACT
pasipaskeHue, JApyrue KaTeropuuecKd OTKa3blBalOTCs paboTaTh, OCOOCHHO €ciu TpedyeTcs YCBOMTH
HOBBIN yueOHbIi MaTtepuai. HeGompiiol 00bemM 3HaHUI, KOTOPBIN ASTAM yIaeTcs MPUoOpecTH B MEPUOT
HOpMAaJIbHOW pPabOTOCIIOCOOHOCTH, KaK Obl MOBHCAET B BO3JAYyXE, HE CBI3BIBACTCSA C IOCICAYIOIUM
MaTepuaJoM, HEIOCTATOYHO 3aKpeIuiseTcs. 3HaHHWS BO MHOTHX CJIydasX OCTalOTCSl HEMOJHBIMHU,
OTPBIBUCTBIMM, HE CUCTEMATU3UPYIOTCS. Benen 3a 3TuM y netel pa3BuBaeTcs KpaliHsas HEYBEPEHHOCTb B
CBOMX CHJIAX, HEYJOBJIETBOPEHHOCTh Y4EOHOU JESTEIbHOCTBIO.

Huskuit ypoBeHb y4eOHBIX 3HAHUN CIIY’KUT J0Ka3aTEIbCTBOM MaJIOi MPOJYKTUBHOCTH O0yYEeHHUs
JeTeld JTaHHOW TPYIIBI B YCIOBUAX 0O0IIe00pa3oBaTeIbHON MIKOJIBL. B COOTBETCTBMH C BBHIIIE
U3JI0KEHHBIM HEOOXOJUM TOUCK 3(Q(EKTUBHBIX CPEACTB OOYYEHHUs, IPUEMOB M METOIOB DPAaOOTHI,
a/IeKBaTHBIX OCOOCHHOCTSIM PAa3BUTHUS TAKUX JETEH.

Jannaa  adanmupogannas  padoyas  NPoOPaAMMa  YUUMbIGAEH.  BO3MOICHbBLE
3ampyonenus yuauwguxca ¢ OB3 (cpynnut 3IIP) 6 npouecce ee
yceoeHus.

[ToaTomy mpoBOAMTCS aganTalysi MporpaMMbl (YIPOIIEHHUE MTO1aYl U CMBICIIOBOTO COAEPHKAHUS
MaTepHaa, npeaoKeHHe YeTKUX aJrOpUTMOB JJIsl pabOThl, YMEHbILIEHHE 00beMa BBITIOIHIEMOM
YYEHUKOM paboThl, HCIIOJIb30BAHNE 3HAKOBBIX CHMBOJIOB JJIS OPUEHTAIIUN PEOCHKOM B BHINOJIHEHUH
3aJaHUN U



IUIAHUPOBAaHUM JCWCTBUH, BBIICJICHHE TEeM [UIsI O3HAKOMHUTEIBHOTO W3Y4YCHHS, OpTaHU3alus
MpaKkTUYECKHX PaboT B ¢opMe IEeMOHCTpaIuu U Jp.) ¢ cobmoaeHueM Bcex tpebdoBanuii OOIT OO0
IIKOJBI U COXPaHEHHWEM MpPAaKTUYECKHX padoT u jaeMoHcTpanuii. IlpoBoauTcs OObIIOE KONIUYECTBO
OTIBITOB (B IPOrpaMMe OHH BBIIETICHBI KYPCHBOM).

[porpamma mo3Bossier ywammmes ¢ OB3 riyOxke BOCTPUHATH PaCKphIBAEMYIO B Kypce KapTHHY
Mupa. B Temarnuyeckoe TUTaHMPOBAHWE JOTIOJHUTEIFHO BHECEHBI BOMNPOCH MPO(OpUEHTALINH,
MIPaKTUYECKOE MPUMEHEHNE U3Y4YaeMBbIX TEM B OBITY.

Tax, BOmpockl MpUMEHEHHSI XUMHHU B OBITY paCCMATPUBAIOTCS HA yPOKaXx:

8 Ki1ace

Kucnopon — xumuueckuii smeMeHT u mpocTtoe BemiecTtBo. O30H. CocTaB Bo3ayxa.
dusnyecKkue U XMMHUYECKUE CBOMCTBa Kuciopoaa. [lonydyeHne u npuMeHeHne Kuciaopona. TernoBoit
s¢pdext xumuyeckux peakuuid. [loHsTHe 00 5K30- M JHIOTEPMUYECKUX peakuusx. Bomopon —
XMMHUYECKMH 3JIEMEHT M NpocToe BemiecTBo. Puznuecknue M XUMHUYECKHE CBOMCTBA BOAOPOJA.
[lonyuenue Bomopona B nabopatopuu. llonmyuenue Bomopona B mpombinuieHHOCTH. [Ipumenenue
Bojoposa. 3akoH ABorajapo. MomspHblii 00beM razoB. KauecTBeHHBIE peakiuM Ha ra3000pa3Hble
BeIecTBa (KUCIOPOI, BOAOPO).

Bona B mpupone. KpyroBopor Boawsl B mnpuponae. Duznyeckre M XHMMHUYECKHE CBOMCTBA
Bozbl. PacTBOphl. PacTBOpMMOCTE BelIEeCTB B BOJE.
Konuenrpanus pactBopoB. MaccoBast 10511 paCTBOPEHHOT'O BEIIECTBA B PACTBOPE.

Oxkcunpl. Okcuasl B mpupoge. Pusznyueckre CBONCTBA OKCHIOB. XHUMHUYECKHUE CBOMCTBA
okcunoB. llomydyenne u mnpumenenwe okcuaoB. OcHoBanms. Kiaccudukamums. Homenknatypa.
O®usnueckue cpolicTBa OocHOBaHUU. [lomyueHune ocHOBaHMM. XHMMHMUYECKHE CBOWCTBA OCHOBAHUI.
Peakuus weittpanuzamuu. Kucnotel. [lonydenue n npumenenue kuciaoT. MHaukatopsl. M3MmeHeHue
OKpacKd WHAMKATOpOB B paznuuHblx cpenax. Comu. Ilonydenune m mpumenenue coseil. IlpoGnema
0€30MacHOro MCMOJIb30BaHMsI BEIIECTB U XMMHUECKHUX PEaKIMii B TOBCEIHEBHOMN KU3HU. TOKCUYHBIE,
rOpIOYME U B3pbIBOONIACHBIE BellecTBa. bbITOBast XuMuieckasi T[paMOTHOCTb.

9 kuace

DNeKTpONHUTH U HEANeKTPOoauThl. Moubl. KaTnoHs! 1 annonsl. Peakiinu noaHoro ooMeHa.
VYcnoBust poTeKaHusl peakiii HOHHOTo 00MeHa. DNEeKTPOIUTHYECKast JUCCOIMALUS KUCIIOT, IeIoden
n coneid. Oxkucnutens. BoccranoButenb. CylIHOCTh OKHUCIUTENIbHO-BOCCTAHOBUTENIBHBIX PEaKLUH.
lanorensl: ¢u3nyeckne u XuMuueckue cBoiicTBa. CoeAMHEHUs TaJOreHOB: XJIOPOBOAOPO,
XJIOpOBOJIOpOHAs KuciioTa u ee conu. Cepa: usnueckne u Xumudeckue cBoiictBa. CoeauHeHUs
Cephl: CEpOBOAOPO, CYIb(UIbI, OKCHIBI cepbl. CepHasi, CEpHUCTAsE U CEPOBOJAOPOIAHAS KUCIOTHI U UX
comn. A30T: pusnyeckne u xumuieckue cpoiictBa. Ammuak. Conu amMmoHusi. OKCUIBI a30Ta. A30THas
kuciorta u ee conmu. Pochop: pusnueckue m xumudeckue cBorctBa. Coenunenus ¢ocdopa: oKcHL
dbocdopa (V), oprodochopHas KucioTa u €€ Comr. YTraepoa: Gu3ndeckue ¥ XMMHUIECKHE CBOMCTBA.
Amnorponust yriepoja: anmas, rpadur, kapouH, ¢(ymiepensl. CoeaMHEHHUsS YIiaeponaa: OKCHUJIbI
yraepona (I1) u (IV), yronpHas KuciioTa ¥ €€ COJu.

[I{enounble MeTaIbl U UX coeAHeHud. [1]enouyHO3emMenbHbIe METAUIbl U UX COSIUHEHUS.
Amomuanii. JXKene3o. CoeMHEHHS Kelie3a U UX CBOMCTBA: OKCHJIbI, THAPOKCUABI U conu xene3a (11 u
II). Baxkneiimue cou MIETOYHBIX METAJJIOB, X 3HAUYEHHE B MPUPOJIE U KU3HM yesoBeka. KapOoHaTsl
U TUJIPOKapOOHATHI KaJIbIHSI.

Bpemennas u mocrosiHHas >KECTKOCTh BOABL. CrocoObI

yCTpaHEHHUs] BPEMEHHOM W TOCTOSHHOW KECTKOCTU BOJIBI.
VYrineBomopoapl:  MeTaH, dTaH, ATWIeH. McTouHuku
YTJI€BOIOPOOB: IPUPOAHBIH ra3, He(Th, Yroib.

Kucnopoaconepxamue COeIUHEHUS: CHUPTHI (METAHOJ, 3TaHOJ, TIJIMLEPHUH), KapOOHOBBIE
KHCIIOTBI (YKCYCHasl KHCJIOTa, aMHHOYKCYCHasl KHUCJIOTa, CT€apHUHOBas M OJIEMHOBAas KHCIOTBHI).
Bbuonoruyecku Ba)KHbIE BEIECTBA: JKUPBI, TII0K03a, OCIKH. XUMHUYECKOE 3arpsa3HEHUE OKpY Karomien
Cpellbl U €ro MOCJIEACTBHS.



Peam/lsaunﬁ nporpamMmsbl  MpeArojaraCt MNpHUMCHCHHUEC Ha YPOKax KOPPCKIUMOHHO-

pa3sBUBAIOIIUX, I/IH(bOpMaHI/IOHHO'KOMMYHI/IKaTI/IBHBIX, O6'B$ICHI/ITCJ'H>HO'I/IJ'IJ'IIOCTpaTI/IBHI)IX U UI'POBBIX
neaarorut4ycCKux TGXHOJIOI‘HfI, KOTOPBbIC CHOCO6CTBYIOT PA3BUTHUIO JJICMCHTAPHBIX MBICIIUTCIIBHBIX

omepanuii (cpaBHEHHE, 0000IICHUE, aHAIN3), BOCIIOJIHEHUIO MPOOETIOB B 3HAHUSX Y ITKOJHLHUKOB C
OB3.

v
v

v
v
v

OCHOBHBIMH HANIPABJIEHUSIMU B KOPPEKIMOHHOI padoTe sIBJISIIOTCS:

YAOBIIETBOPEHUE 0COOBIX 00pa3oBaTeNIbHBIX MOTPeOHOCTEH, 0Oydaromuxcs ¢ 311P;
KOPPEKIIMOHHAsI TOMOIIb B OBJIaJICHUN 0a30BBIM COZiepkaHueM ooyueHwus; [ pasBuTHE
MMO3HABATEILHON JAEATCIbHOCTH;

pa3BUTHE SMOIMOHAIBHO-TMYHOCTHOM chephbl U KOPPEKLUS €€ HEAOCTATKOB;

(l)OpMI/II)OBaHI/Ie IMMO3HABATCJIbHBIX UHTCPCCOB Z[aHHOﬁ T'pynIibl IIKOJIbHUKOB,

o0Oecrieuenue pC6CHKy ycnexa, B pa3iindHbIX BUAAX ACATCIbHOCTU C LECJIbIO NPCAYIPCIKACHU A
HCTAaTUBHOI'O OTHOIOCHUS K yt{é6e, CUTYyallu1 IKOJIBHOI'O O6quHI/IH B IICJIOM, ITOBBIIICHUS MOTHUBAIlU K
IIKOJIFHOMY O0Y4EHHUIO.

JdanHas nporpaMmma npejamnoJaraer 1u(pgepeHunpoBaHHY 0 OMOUIb I 00y4AI0MINXCH C
OB3 (rpynnsi 3IIP):

v
v
v

AN

HATJITHO MOJIKPEIUIEHHAS MHCTPYKIUS YUUTENS U1 OCBOCHUS pabOThI ¢ KHUTaMU;
KapTOuKu ¢ poTorpadusiMu IJIsi COCTABICHHS COOOILICHMUS,;

NEPEKOHCTPYUPOBAHHE COJIEPKAHUS yIeOHOr0 MaTepHrasa ¢ OpUEeHTallel Ha 30HY
OJKaiero pa3BUTHs YU€HUKA;

OTIopa Ha )KU3HEHHBIN OTBIT pEOEHKA;

UCTIONIb30BAHUE HATIIAAHBIX, AUIAKTHIECKUX MAaTEPHAIIOB;

UTOT BBICTYIICHUS YYAIIUXCs OOCYKAAIOT 110 aJTOPUTMY - CIIMUCHHS, YICHHK
CaMOCTOSITEIFHO OTBEYAeT Ha UTOTOBBIE BOMIPOCH! (TN HCHOIB3YET IaHHYIO €My OTIOPHYIO
CXEMY-aJIFOPUTM);

PEKOHCTPYKIIHS YPOKa C OPHEHTHUPOM Ha BKIIOUCHHE Pa3HOOOpa3HBIX WHANBUYATbHBIX (GOPM
NPENOAHECCHUS 3aJaHN;

UCTIOJIb30BaHUE B Mpoliecce 00y4eHUsI BCEX BUAOB JEATEIbHOCTH — UTPOBOM, TPYAOBOM,
IPEIMETHONPAKTHUECKOM, yUeOHOU, MyTEM N3MEHEHHsI CTIOCOO0B MOoAaul UH(OpPMAIIUH;
MCTIOJIb30BaHUE Pa3HBIX (POPM BHEKIIACCHOW pabOTHI,

HCTIONIb30BaHUE O0JIee MMPOKOM HATIAHOCTH U CIIOBECHON KOHKPETH3AIUU 00X
MOJIOKEHHUH OOJBIIMM KOJIMYECTBOM HATJISAHBIX IPUMEPOB M YIIPAKHEHHH, THIAKTHYECKUX
MaTepHaos;

UCTIONIF30BaHUE TPU MPeoOpa3oBaHMM W3BJICYCHHON MH(POpPMAIMH M3 ydyeOHHKa U
JIOTIOJTHUTEIbHBIX MCTOUHUKOB 3HAHUI OMOPHON KapThl- CIWYEHHUS, ONOPHOM CXEMBI
aNrOpUTMa, BHITIOJHEHUE 33/1aHUs TI0 00pa3Iy.

B y4yeOHOM miiaHe Hamleii IIKOJBI BhIJIEICHO O 2 Yaca B Henenmo B 8 u 9 kiaccax (68 gacos

Kaxaplii rox). Temaruueckoe M TOYypOYHOE IUIAHHMPOBAHME Y4eOHOrO MaTepualia MO XHMHHU IS
OCHOBHOI 0011e00pa30BaTeIbHOM IIKOJBl COCTaBJIEHO HAa OCHOBE 00s3aTENIBHOTO MHUHUMyMa
COZCP)KAaHUA XMMHUYECKOrO OOpa30BaHMs IS OCHOBHOM INKOJIBI, B COOTBETCTBUH C YYEOHHKAMH,
PEKOMEHJOBaHHBIMH [T 0011e00pa3oBaTenbHbIX yueOHbIX 3aBeneHuii O.C. ['abpuensna

«Xumus. 8 kiace» u O.C. I'abpuensana «Xumus. 9 Kiace.



|. Ilnanupyemoie pe3yromameol océoenusn
yueonozo npeomema «Xumus):

Jluunocmmnole:

Poccuiickast rpaxaaHckas MIEHTUYHOCTh (MAaTPUOTU3M, yBaxeHue k OTeuecTBy, K
MpOUUIOMY ¥ HACTOSIIEMY MHOTOHAIllMOHANBLHOTO Hapojga Poccun, 4YyBCTBO
OTBETCTBEHHOCTH W Joira mnepen Poaunol, uaeHTH(UKanus ceOs B KayecTBe
rpaxaannHa Poccun, cyObeKTUBHAS 3HAYMMOCTh UCIOJIB30BAHUS PYCCKOTO SI3bIKA U
SI3BIKOB HapoJi0B Poccuu, oco3HaHWe M ONIYIIEHUE JIMYHOCTHOM CONMPUYACTHOCTH
cynb0e poccuiickoro Haposga). Oco3HaHWE ITHHUYECKOW MPUHAJICKHOCTH, 3HAHHE
UCTOPUH, $53bIKA, KYJIBTYPHl CBOETO HapoAa, CBOETO Kpasi, OCHOB KYJIbTYypHOTO
Hacienus HapoaoB Poccun u yenoBeuecTBa (MIACHTUYHOCTD YEJIOBEKA C POCCUUCKOI
MHOT'OHAIIMOHAJILHOM KYJIBTYPOU, COMPUYACTHOCTh UCTOPUHM HAPOIOB M rOCYIApCTB,
HaxOJMBIIMXCA HA TEPPUTOPUH  CcOBpeMeHHOW Poccum); wuHTEpuopH3anus
T'YMaHUCTHYECKUX, JIEMOKPATUYECKHUX u TPaAUITHOHHBIX [EHHOCTEH
MHOTOHAIIMOHAJILHOTO POCCUHCKOro obmecTBa. (OCO3HAHHOE, YBAXKUTEIBHOE U
n00posKenaTeTbHOE OTHOLIEHUWE K HCTOPUH, KYJIbTYpE, PpEIUTdd, TPaaulusM,
s3bIKaM, IEHHOCTSIM Hapo10B Poccuu 1 Hapo 0B Mupa.

["'OTOBHOCTB ¥ CLIOCOOHOCTH O0YUYAOIIUXCSI K CAMOPA3BUTHIO 1 CAaMOOOPA30BAaHUIO HA
OCHOBE MOTHBAIlMM K OOYYCHHMIO U [IO3HAHUIO; TOTOBHOCTh M CIOCOOHOCTH
OCO3HAaHHOMY BBIOOpPY W TIOCTPOSHUIO JallbHEHIICH WHAMBHIYAILHOW TPACKTOPUU
oOpa3oBaHusl Ha 0a3e OPUEHTHUPOBKM B MHpe Mpodeccuil u mpodecCHOHATbHBIX
MPENNOYTEHUH, C YUETOM YCTOMYHMBBIX MO3HABATEIbHBIX HHTEPECOB.

Pa3Butoe MopanbHOE CO3HaHHE U KOMIIETEHTHOCTh B PEIICHUH MOPATbHBIX MPodiIeM
HAa OCHOBE JIMYHOCTHOTO BbIOOpa, (opMHUpOBaHHE HPABCTBEHHBIX UYYBCTB U
HPaBCTBEHHOT'O TOBEJCHUS, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOILIEHUS K
COOCTBEHHBIM ITOCTYIIKAM (ciocoOHOCTB K HPaBCTBEHHOMY
CaMOCOBEPIIICHCTBOBAHHUIO;  BEPOTEPIHMOCTh,  YBOXHUTEJIBHOE  OTHOIICHHE K
PEIUTHO3HBIM YYBCTBaM, B3IJISIAAM JIIOJIEH WJIM WX OTCYTCTBHIO; 3HAHHE OCHOBHBIX
HOPM MOpAaji, HPABCTBEHHBIX, JYXOBHBIX HJCAJIOB, XPAaHUMBIX B KYJIbTYpPHBIX
Tpaguuusix HapoAoB Poccuu, TOTOBHOCTh Ha HUX OCHOBE K CO3HATEIbHOMY
CaMOOTPAaHUYCHUIO B TOCTYIKAX, TMOBEICHUHU, PACTOUYUTEIHPHOM MOTPEOUTEIHCTBE;
c(OPMHUPOBAHHOCTh MPEJACTABICHUH 00 OCHOBaX CBETCKOH OSTHUKH, KYJIbTYPHI
TPAAUIIMOHHBIX PEJIMTUNA, UX POJIM B PA3BUTHH KYJIbTYphl W uctopuu Poccuu u
YelloBEYEeCTBa, B  CTAHOBJICHUHM TPAXAAHCKOTO  OOIIECTBA M POCCHUUCKOM
roCy/lapCTBEHHOCTH; MMOHUMaHUE 3HAYEHUS HPABCTBEHHOCTH, BEPhl U PEIIUTUU B
JKU3HU YeJIOBEKa, CEMbH U OOIIECTBA).

ChopmupoBaHHOCT, OTBETCTBEHHOTO OTHOIICHUS K YYCHHUIO, YBaXKHUTCIHLHOTO
OTHOUICHUSI K TPYyly, HAJIUYME OMBITAa Yy4acTHsl B COLMAIBHO 3HAYUMOM TpPYIE.
Oco3HaHMe 3HAYCHHS] CEMBbU B KU3HHM YE€JIOBEKa M OOIIECTBAa, MPUHSTHE IIEHHOCTH
CEeMEIHOMN KU3HU, YBAXKXUTEIbHOE U 3a00TIMBOE OTHOLICHHUE K YIEHAM CBOEH CEMbH.

CdopmupoBaHHOCTH L[EJIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO  pa3BUTHS HAayKd H  OOIIECTBEHHOW  MPAKTHKH,
VUUTBHIBAIOIIETO COIHMANBHOE, KYIbTYpHOE, SI3BIKOBOE, IyXOBHOE MHOTooOpasue
COBPEMEHHOTO MUpa.

Oco3HaHHOE, YBAXXHUTEIBHOE U IOOPOKETATeIbHOE OTHOIICHNE K APYTOMY YEJIOBEKY,
€ro MHEHMIO, MHUPOBO33PEHHIO, KYJIbTYpe, SI3bIKY, Bepe, I'PaKAAHCKOW MO3UIUH.
['oTOBHOCTH U CTIOCOOHOCTH BECTH AMAJIOT C APYTMMHU JIIOJBMU U JOCTUTATh B HEM
B3aMMOINOHUMaHUs (MAeHTU(UKAKS ceOs KaK MOJHOMPABHOTO CyOBeKTa OOIIEHUs,
FOTOBHOCTh K KOHCTPYMPOBAaHMIO 0Opas3a MapTHEpa MO AHAJIOrY, TOTOBHOCTh K
KOHCTPYMPOBAHUIO 00pa3a JOMyCTUMBIX CIIOCOOOB JUaiora, TOTOBHOCTh K



KOHCTPYMPOBAHHUIO IIpolecca Juajnora Kak



KOHBEHIIMOHUPOBAHMS UHTEPECOB, MPOLIEYP, TOTOBHOCTh U CIIOCOOHOCTD K BEIACHUIO
neperoBopoB). 6. OCBOEHHOCTb COLMANbHBIX HOPM, IpaBWJ IMOBEACHMS, POJieH u
GopM coLManbHOM >KM3HM B TIpynmax M CcOOOIIECTBaX. YdyacTHEe B UIKOJIbHOM
CaMOYIIPaBJICHUH U OOILECTBEHHOM JKU3HU B IpEJesiaX BO3PACTHBIX KOMIIETEHIUH C
YY4ETOM  PpEeruoHalbHBIX, ATHOKYJIBTYPHBIX, COLHMAIBHBIX W 3IKOHOMMYECKUX
ocobenHocTell (hopMUpOBaHHE TOTOBHOCTH K YYacTHIO B MpOIECCE YHOPSA0YEHUS
COLIMANIBHBIX CBA3€H M OTHOIIEHHH, B KOTOPBIE BKIIIOYEHBI U KOTOpPbIE (OPMHUPYIOT
caMU yuyalMecs; BKJIIOYEHHOCTh B HEMOCPEICTBEHHOE TpakJaHCKOE YydJacTHe,
FOTOBHOCTb YYacTBOBAaTh B >KM3HEAESTEIbHOCTU MOAPOCTKOBOIO OOIIECTBEHHOTO
0o0BbeIMHEHNs, TNPOJYKTUBHO B3aWMOJICHCTBYIOIIEIO C COLMAJIbHON cpenod u
COLIMANBbHBIMU ~HMHCTUTYTaMH;, HIeHTH(UKanus cebs B KadecTBe CyObeKTa
COLIMANBHBIX  MpeoOpa3oBaHU,  OCBOCHHE  KOMIIETEHTHOCTeW B  cdepe
OpraHU3aTOPCKON JI€ATENbHOCTH; HMHTEPUOPHU3ALUs ILIEHHOCTEH CO3MJATEIBHOTO
OTHOIIEHUS K OKPYXKAKOWEH JEUCTBUTEIBHOCTH, LEHHOCTEHM  COLMAIBHOIO
TBOPYECTBA, LIEHHOCTH NPOAYKTUBHON OpraHMU3allid COBMECTHOM J1€ATEIbHOCTH,
camopeaju3aliy B IPyNINe U OpraHU3allvu, [IEHHOCTH

«Ipyroro» Kak paBHONPABHOTO MapTHepa, (GOPMHPOBAHHWE KOMIETEHIMH aHasu3a,
NPOCKTHUPOBAHUS, OPTaHU3AIMK JIEATEIBHOCTH, peIeKCUM W3MEHEHH, Croco0oB
B3aMMOBBITOJIHOTO  COTPYAHMYECTBA, CHOCOOOB  peanu3alud  COOCTBEHHOTO
JUIEPCKOT0 NOTEHIMAIIA).

v' ChopMUpPOBAaHHOCTh IIEHHOCTH 3J0POBOrO0 M 0e30macHOro o0pa3a IKHM3HH,
UHTEPHOPHU3aLMA MpaBWJl MHAMBHIYaJIbHOTO M  KOJUIEKTMBHOTO 0€30I1aCHOTO
MIOBEJICHHSI B UPE3BBIYAMHBIX CUTYALUsAX, YTPOXKAIOMUX KU3HU U 3J0POBBIO JIOJEH,
IIPaBWJI IOBEJICHUS HA TPAHCIIOPTE U HA JJOPOTax.

v' Pa3BUTOCTh 3CTETUYECKOTO CO3HAHHS YEePe3 OCBOCHHE XYIO0KECTBEHHOTO HACIIEIHS
HaponoB Poccunm m Mupa, TBOpPUECKOH JESATEIBHOCTH 3CTETUYECKOIO XapakTepa
(cTIOCOOHOCTh TIOHMMATh XYAOKECTBEHHBIC TPOM3BEICHUS, OTPAXAIOIIUE pa3HbIC
ATHOKYJBTYPHBIE TPAAULINN; CHOPMUPOBAHHOCTH OCHOB XY/10KECTBEHHON KYJIbTYpbI
o0ydJaronuxcsi KaKk 4acTh WX OOINeH TyXOBHOW KYJIBTYphI, Kak 0co0oro croco0a
MO3HAHUS KU3HHU U CPEACTBA OpraHU3aluy OOIIEHHUS; ICTETHYECKOE, SIMOIIMOHAIBHO-
[IEHHOCTHOE BHUJIEHHUE OKPYXKAIOIEr0 MHUPA; CIOCOOHOCTh K 3MOIMOHAIBHO-
LIEHHOCTHOMY OCBOEHHIO MHMpPA, CAMOBBIPAXKEHHUIO U OPUEHTALIUU B XyJ105KECTBEHHOM
Y HPaBCTBEHHOM IPOCTPAHCTBE KYJbTYpbI; YBaXKEHHE K UCTOPUHU KYJIbTYPbI CBOETO
OteuecTBa, BBIPQXKEHHOW B TOM YHCIE€ B IOHMMAaHUU KpacoTbl YEJIOBEKA;
noTpeOHOCTh B o011eHun C XYA0KECTBEHHBIMU IIPOU3BEACHUSAMU,
c(OPMHUPOBAHHOCTh ~AKTHUBHOTO OTHOIIEHUS K TPaJuLMsIM  XyI0KECTBEHHOMN
KYJIBTYpPbI KaK CMBICIIOBOM, 3CTETUYECKOMN U TMYHOCTHO-3HAYMMOM LIEHHOCTH).

v' CpopMHPOBAHHOCTH ~ OCHOB  DKOJIOTMYECKOM  KYJIBTYpPBI,  COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOIMYECKOI'0 MBIIUIEHUS, HAJTMUYKE OIbITa IKOJIOTUUECKU
OPUEHTHPOBAHHON pPE(ICKCHBHO-OIIEHOYHOW ¢ TIPAKTUYCCKON JEATCIbHOCTH B
KU3HEHHBIX CUTyalMsiX (TFOTOBHOCTb K HCCIIEIOBAHUIO MPHUPOIBI, K 3aHATHAM
CEJIbCKOXO3SNUCTBEHHBIM TPYIOM, K XYJ0XKECTBEHHO-DCTETUYECKOMY OTPAXKCHHIO
IPUPOJBI, K 3aHATHSAM TYpU3MOM, B TOM YHCIIE SKOTYPU3MOM, K OCYILECTBICHUIO
IIPUPOIOOXPAHHON 1E€ATEIBHOCTH).

Memanpeomemnboie:

Memanpeomemmbwie pe3ynomamol 6KII0YAIOM '
1. OcBoeHHbIE 00yUYaIOUIMMUCS MEKIIPEIMETHBIE TIOHATHS;
2. YHHUBepcalbHbIE Y4eOHbIC JeUCTBHS (perynaTuBHbIC,



IIO3HaBaTCJIbHBIC, KOMMYHI/IKaTI/IBHI)IC).



Meostcnpeomemnsle nonamus
VYcnoBueM (GoOpMHpPOBAHUS MEKIPEIMETHBIX MOHATHUH, HapUMep, TaKUX KaK CHUCTEMa,
(bakT, 3aKOHOMEPHOCTb, (PEHOMEH, aHAJIN3, CUHTE3 SABISETCS OBJIAJACHUE 00Y4aIOLIUMUCS:
® OCHOBAaMH YMTATEIbCKON KOMIIETEHINH,
® pHOOpETEeHNE HABBIKOB PA0OTHI C HHPOPMAITHEH,
® yyacTHe B IPOEKTHOMU JeATeTbHOCTH.

B ocHOBHOII mIKOJIe HA Bcex mpeaMmeTax OyaeT MpojosbkeHa padora mo (pOpPMHUPOBAHUIO U
Pa3BUTHIO:

1. ocHOB wuHTaTeJbCKOH KommeTreHHuu. OOyuarommecs OBJANCIOT UYTCHHEM Kak
CPEICTBOM OCYIIECTBIICHHS CBOUX JATBHEHUIINX TUIAHOB: TIPOIOJKCHUST 00pa30BaHUS H
caMo0o0pa3oBaHHs,  OCO3HAHHOTO  IUIAHUPOBAaHUS  CBOEr0  aKTyaJlbHOTO U
MEPCIEKTUBHOIO KPyra 4TEHHUs, B TOM YHUCJE JOCYroBOr0, MOATOTOBKH K TPYIOBOH U
COLMAJIbHOW JEeATENbHOCTH. Y BBITYCKHUKOB OyneT cpopMHpoBaHa NOTPEOHOCTH B
CHUCTEMaTHYECKOM UTEHMHM KaK CpPEJICTBE IMO3HAHUS MHUpa U ce0s B 3TOM MHpeE,
rapMOHHU3AIlMU OTHOIICHWH 4YeJOBeKa M OOIIeCTBa, CO3JaHUM o0Opa3a «IOTpeOHOTO
OyyImeroy.

2. HaBbIKOB padoTbl ¢ uHpopMamuein u nomoiaHAT uX. OHM cMmorytr paboTaTh ¢
TEKCTaMH, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH  COAEpXKAIIYIOCs B HHX
MH(pOPMaIHIO, B TOM YHUCIIE:

® CHCTEMaTH3UpPOBATh, COIIOCTABJIATE, aQHAIIM3UPOBATh, o0o0mare "
UHTEPIIPETUPOBATD uH(pOpMaIIHIO, COJIepIKaIIyOCs B TOTOBBIX
UH(POPMALIMOHHBIX 00BEKTaX;

e BBUICJATH IJIABHYIO MU M30BITOUYHYIO HH(OPMAIMIO, BBINOIHATH CMBICIOBOE
CBEPTHIBAHNE BBIJICICHHBIX (AKTOB, MBICICH; TPEACTaBIATh HH(MOPMAIHIO B
cKaTtol crmoBecHOW ¢opme (B BUAE IUIaHA WIM TE3UCOB) U B HAIJISIHO-
CUMBOJIHMYECKON (hopme (B Buae TabuIl, TpadMuecKux CXeM M Juarpamm, Kapt
MNOHATHH — KOHLIENITYaIbHBIX IAarpaMM, OTIOPHBIX KOHCIIEKTOB);

®  3AMOJHSATH U JAOMOJHATH TAOIUIIbI, CXEMBI, AHArPAMMBbl, TEKCTHI.

3. mpuoOpeTyT ONbIT MPOEKTHOIH JeATeJbHOCTH Kak 0c0o00ii (hopMbl yueOHOW paboOTHI,
CHOCOOCTBYIOIIEH BOCIIUTaHHIO CaMOCTOSITENIbHOCTH, WHUIIMATHBHOCTH,
OTBETCTBEHHOCTH, TIOBBIIICHUIO MOTHBAMU U 3()(HEKTUBHOCTH y4eOHOW NesSTeTbHOCTH;
B XOJI€ peajM3aliy UCXOIHOTO 3aMbICiIa Ha IPAKTUIECKOM YPOBHE OBIIAJICIOT YMEHHEM
BBIOMpATh a/IeKBaTHBIE CTOSIILIEH 3a/laye CPeCTBA, IPUHUMATh PELICHUS, B TOM YHUCIIE U
B CUTyalusax HeompeneaéHHocTu. OHU MOTydaT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTDH K
pa3paboTKe HECKOJbKMX BapUAHTOB pEIICHUH, K MOUCKY HECTaHJAPTHBIX PEIICHHMH,
MIOUCKY U OCYILECTBICHUIO Han0O0JIee MPUEMIIEMOTO PELICHHUS.

[lepedyeHp KIIIOYEBBIX MEXKIIPEIMETHBIX IMOHATUH OIpeneNnseTcss B Xojae pa3paboTKu
OCHOBHOW 00pa30oBaTEbHON MPOTrpaMMbl OCHOBHOTO 001Iero o0pa3oBaHus 00pa3oBaTEIbHOM
OpraHW3alliil B 3aBUCUMOCTH OT MAaTepHAIbHO-TEXHUYECKOTO OCHAIICHUS, KaJpPOBOTO
MOTEHIIMaja, UCII0JIb3YEMBIX METOZ0B PabOThl U 00pPa30BaTENIbHBIX TEXHOJIOT UM

Yuueepcanvnvie yueonuvie
delicmeus:
Pecynamuenvie YY/[



1. VYmeHne caMocTOATEJbHO ONpelesiTh LeJH 00y4eHusi, CTABUTh U
¢GopmyupoBaTh HOBBIE 33Ja4u B y4yeOe M MO3HABATEJbHOM JeATeIbHOCTH,
Pa3BUBATh MOTHUBbI 1 HHTEpPeChl CBOEH MO3HABATEIbHOI 1eSITeIbHOCTH.

OOy4aromuncs CMOXKET:
aHAJIM3UPOBATh CYIIECTBYIOIINE U IJIAHUPOBAThH OyyIIne 00pa3oBaTeNbHbIC PE3yIbTaThl;
BBIJIBUTATh BEPCUH PeLIeHUs IPoOIeMbl, (HOpMYIHPOBATH TUIIOTE3bI, IPEABOCXHUIATH KOHEUHBIH
pe3ysbTar;
CTaBUTH LIETh IEATEILHOCTH Ha OCHOBE OINPEAENICHHON MPOOIEMBI U CYIIECTBYIOIINX
BO3MO>KHOCTEN;
dbopMynupoBaTh yueOHbIE 3a7]a41 KaK [Iary JOCTH>KEHUS TOCTABICHHOW LIeNTN
JIESITEIIbHOCTH;

000CHOBBIBATH IECJICBBIC OPUCHTUPLI U TPUOPUTCTHI CCbUIIKAMU HA ICHHOCTH, YKAa3bIBas U
000CHOBBIBas JIOTUYCCKYHO ITOCJICAOBATCIIBHOCTD 1IAr0B.

2. YMeHHe CaMOCTOSITeIbHO MJIAHUPOBATH MYy TH TOCTHKEHUSI LIeJIeil, B TOM YHcJIe
ajJbTePHATHBHbIE, 0CO3HAHHO BbIOMPATHL Hanubosee IPPeKTUBHBIE CITOCOOBI
penieHusi y4eOHBIX M MO3HABATEJIbHBIX 3a1a4.

OOyJaromIMiCs CMOXKET:

OTIpeNieNsATh HEOOXOUMBIE JICHCTBHS B COOTBETCTBUU C YUEOHOH U MO3HABATENBHON 3a1a4ueii u
COCTaBJIATh AITOPUTM HUX BBIIIOJIHEHUS;

000CHOBBIBATh U OCYIIECTBIATH BEIOOP Hanboee 3 HeKTUBHBIX CLIOCOOOB pelIeHHs y4eOHBIX U
IO3HABATEJIbHBIX 33/1aY;

OTIpEeeNIATH/HAaXOJUTh, B TOM YHCJIE U3 MPEAT0KEHHBIX BAPUAHTOB, YCIOBUS JISl BBINOJIHEHUS
yueOHOM U MO3HABaTEIbHOM 3ajauu;

BBICTpauBaTh KU3HEHHBIE IJIaHBI HA KPaTKOCPOYHOE Oyay1iee (3asBIsATh LEJIeBble OPUEHTHUPHI,
CTaBUTH aJIeKBaTHbIE UM 3a/1a41 U IIpeIaraTh JeiCTBUS, YKa3bIBasi © 000CHOBBIBAsS JIOTHYECKYIO
MOCJIEI0BATEIBHOCTD I11aroB);

BBIOMPATH U3 MPEATOKEHHBIX BAPUAHTOB U CAMOCTOSITEIIHHO UCKATh CPEICTBA/PECYPCHI IS
pelIeHUs 3aJa4n/TOCTHXKEHUS 1IEJH;

COCTaBIIATH MJIaH pelIeHHsI MPOOIeMbl (BBITOIHEHUS MPOEKTA, IPOBEICHUS UCCIICIOBAHNSA );
ONpeeATh NOTEHIUAIbHbIE 3aTPYIHEHUS IPU PELLIEHUN Y4eOHOM 1 T03HaBaTeIbHOM 3a1auu U
HaxOJIUTh CPEACTBA JJI UX YCTPAHEHUS;

OIMMCHIBATh CBOM OIIBIT, O(I)OpMJ'I}Iﬂ €Tro Jrl nepeaaun Apyrum JrA4M B BUAC TCXHOJIOTHHN
pEeICHUA NPAaKTUICCKUX 3aJiad ONPEACIICHHOIO Kitacca,

IUTAHUPOBATh U KOPPEKTHUPOBATH CBOIO MHAMBUAYAIbHYIO 00pa30BaTEeNIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTH CBOM [eHCTBHA ¢ IUIAHMPYeMBIMH pe3yJbTaTaMHu,
OCYLIECTBJIAAThL KOHTPOJb CBOCH JesTeIbHOCTH B Ipolecce JTOCTHKCHUS
pe3yJibTaTa, ONpeAessiTh COCo0bI JeCTBHI B pAaMKaXxX NPeIJI0KEeHHbIX YCI0BHH 1
TpeOoBaHNii, KOPPEKTHPOBATH CBOHM JeHCTBUSI B COOTBETCTBMH C M3MEHsIOLIeiics
cUTyauuei.

OO0 yuaromuiicst CMOXET:

ONpPENENATh COBMECTHO C IEJAroroM M CBEPCTHUKAMHU KPUTEPUHU IUIAHMPYEMBIX PE3YyJIbTaTOB U
KPUTEPHH OLIEHKU CBOEH Yy4eOHOM JIesTeNbHOCTH;

CHUCTEMAaTU3UpOBaTh (B TOM 4YHCIIE€  BbIOMpaTh HPHUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX
pEe3yNIbTATOB U OLICHKH CBOEHU JCATEIBHOCTH;



0TOMpaTh HHCTPYMEHTHI JJIsl OTICHUBAHUS CBOEH JIEATEIILHOCTH, OCYIIECTBISTH CAMOKOHTPOIH
CBOEH JIeATEIbHOCTH B paMKax MPe/JI0KEHHBIX YCIIOBUN U TPeOOBAHMIA;

OIICHUBAThH CBOIO JIEATEIHHOCTh, APTYMEHTHPYSI MPUUUHBI JTOCTHKEHUS WU OTCYTCTBUS
MJIAHUPYEMOTO Pe3ysIbTaTa;

HaXOAWTh JJOCTATOUYHBIC CPEJICTBA JIJISl BBIMIOJTHEHHS YI€OHBIX ACHCTBHIA B M3MEHSIOIICHCS
CUTYaIMH W/WIY TIPU OTCYTCTBHH TUIAHUPYEMOT'O PE3yIIbTaTa;

paboras To0 CBOeMy IUIaHY, BHOCHUTh KOPPEKTHBBI B TEKYIIYIO IESTEIBHOCTh Ha OCHOBE
aHaJgu3a W3MEHEHWW CUTyallud IS TONYYEHUs 3alIaHUPOBAHHBIX XapaKTEPUCTHK
MPOYKTa/pe3ynbTara;

YCTaHABIUBATh CBSI3b MEXKIY MOJYYECHHBIMH XapaKTEPUCTHUKAMH MPOIYKTa U
XapaKTePUCTUKAMH TpoIecca NEATETLHOCTH M TIO 3aBEPIICHUM ESITeIbHOCTH NpeaiaraTh
M3MEHEHHE XapaKTEePUCTHUK Mpoliecca JJIsl MOIYyYeHHsl YIYUIIEHHBIX XapaKTePUCTUK MPOIYKTa;

CBCPATH CBOU ):[GflCTBPISI C ICJIBIO U, IPU H€O6XO}II/IMOCTI/I, HUCIIPABJIATH OIIMOKH CaMOCTOSTENBHO.

4. YMmeHUe OlIeHMBATH MPABUJIbHOCTH BbINOJTHEHHS Y4e0HOIi 3a/1a4u, COOCTBEHHbIE
BO3MOKHOCTH €€ pelieHus.

OO0 yuaromuiicst CMOXKET:

® OmIpelessITh KpUTEPUHU NMPABUIBLHOCTU (KOPPEKTHOCTH) BBIMOIHEHHSI Y4eOHOM
3aJauu;

® aHaJIU3UPOBATH U 0OOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOLIETO
UHCTPYMEHTApPHs JUIs BBIIOJIHEHHsI y4eOHOM 3a1aum;

e cBOOOJIHO IMOJIF30BATHCS BEIPAOOTAHHBIMU KPUTEPHSIMH OIICHKH U CaMOOLICHKH,
UCXOJs U3 LIEJIU U UMEIOLIMXCSI CPEJICTB, pa3iinyas pe3ysbTaT U CIIOCOOBI
JICHCTBHIL,

® OIICHUBATH MPOAYKT CBOECH IEATEIBHOCTH I10 331aHHBIM H/HJTH CAaMOCTOSITEIIHHO
OIpeIeJIEHHBIM KPUTEPUSM B COOTBETCTBHH C LI€JIBIO JAEATEIbHOCTH;

e 00OCHOBBIBATh JOCTHKHMMOCTD II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH
CBOMX BHYTPEHHHUX PECYPCOB U JIOCTYIHBIX BHEUIHUX PECYPCOB;

e (uKcUpOBaThH U AHAIU3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pE3YyIbTATOB.

5. BianeHue 0CHOBAMH CAMOKOHTPOJISI, CAMOOLIEHKH, MPUHATHS PeleHUul u
OCYIIECTBJIEHUS] 0CO3HAHHOI0 BbIOOpPa B Yy4eOHOW W MO3HABATEJIbHOM.
OO0 y4aromuiicst CMOXKET:

HaOII0aTh W aHAJIU3UPOBATH COOCTBEHHYIO YUE€OHYIO M TIO3HABATEIBHYIO NEATEIBHOCTh U
NEeSATENBHOCTh JIPYTHX OOYYAIOIUXCsS B MPOIECCE B3aUMOIPOBEPKH;

COOTHOCHUTL  PCAJIbHBIC U INIAHUPYCMBIC PEC3YJIbTAThI HH,[[HBI/I,HyaJILHOﬁ 06p3.30BaT€JIBHOI7I
JACATCIBHOCTH U ACJIAaTh BBIBOABI,

NPUHUMATD PEIICHUE B YUeOHOI CUTYalli U HECTH 32 HErO OTBETCTBEHHOCTb;

CaMOCTOATCIIbHO OIIPCACTIATE MPUYUHBI CBOCTO YCIICXa WJIM HEYCIICXa U HAXOAUTh CIIOCOOBI
BbIXOJla U3 CUTYyAllUH HCYCIICXA,



PETPOCIEKTUBHO OINpPEAEIATh, KaKue JACHCTBHS MO peUIeHUI0 y4eOHOW 3a7auu WM MapamMeTphl
9THX JCHCTBHI MPUBEIH K MOTYUYCHHIO UMEIOIIETOCS MPOAYKTa y4eOHOH e TeTbHOCTH;
JIEMOHCTPUPOBATh MPUEMBl PErySLUN MCUXO(PU3NOIOTHUECKUX/ IMOLIUOHAIBHBIX COCTOSHHUM
UTsL  AOCTHKEeHHST J(¢eKkTa yCmoKoeHUs (YCTpaHEHHUS SMOIMOHAIBHON HAMPSHKCHHOCTH),
¢ dexta BoccTaHOBIEHUsS (ocimabiieHUs TPOSIBICHUNM yTomIleHus), 3¢ddexTa aKkTUBHU3ALMU
(TTOBBILICHNUS TICUXO(PHU3HOIOTHYECKON PEAKTUBHOCTH).

Kommynuxkamuenwvie YY/[

1. YmeHnue opraHu3oBbIBaTh yueOHOe COTPYJHHYECTBO U COBMECTHYIO AeSITeJbHOCTD

C Y4YHUTeJIeM H CBepPCTHUKAMM; pPadoTaTh MHAMBHAYAJIBHO M B IpyIIe: HAXOAMTh
o0Iee pemieHHe M paspemiaTb KOH(QIMKTBI HA OCHOBE COIJIACOBAHMSA NMO3MIMNA U
yuyeTra HHTepecoB; (POPMYJMPOBATh, APIYMEHTHPOBATH M OTCTaMBaTh CBOE
MHEHHe.
OO0 yyaromuiicst CMOXET:

OIIPEEIIATH BO3MOYKHBIE POJIM B COBMECTHOM JI€ATEIIBHOCTH;

UTpaTh OIPEJEIEHHYIO POJIb B COBMECTHOM AEATEIBHOCTH;

NPUHUMATB TO3UIHIO COOECETHIKA, TOHUMAs TO3HIIMIO IPYTroro, pa3indarh B €0 peun: MHEHUE

(TOUKy 3peHus), T0Ka3aTeIbCTBO (ApPTYMEHTHI), PaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHH;

OIIpCacIsATb CBOH HeﬁCTBHX n ﬂeﬁCTBHH MmapTHEpPa, KOTOPLIC CII0COOCTBOBAIU HJIN
MpEenATCTBOBAIN HpOHYKTHBHOﬁ KOMMYHUKAIINH;

CTPOUTH MIO3UTHBHBIC OTHOLICHUS B IIpoOLiecce yIeOHO 1 MO3HABATENBHOM AESTENbHOCTH;
KOPPEKTHO M apr'yMEHTHPOBAHHO OTCTAaUBATh CBOIO TOUKY 3PECHUS, B TUCKYCCUU YMETh
BBIZIBUTaTh KOHTPApTyMEHTHI, Tepedpa3upoBaTh CBOIO MBICIH (BJIaCHUE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH);

KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPH3HABATH OIMOO0YHOCTh
CBOET0 MHEHHS (€CIIM OHO TAKOBO) M KOPPEKTHPOBATH €r0;

npeaaraTh aJbTepPHATUBHOE PEIICHHE B KOH()IMKTHON CUTYaIHIH;

BBIJICJIATH OOIIYIO TOYKY 3pEHUS B TUCKYCCUH;

JIOTOBapUBATHCS O MPAaBMJIAX U BONIPOCAX UL OOCYKACHUS B COOTBETCTBUH C ITOCTABICHHON
repest TpynIon 3a1avue;

OPraHM30BBIBATh y4eOHOE B3aMMO/ICHCTBHIE B IPYyIIIE (OMPEesTh OOIIHMEe IEIH, PACTIPEIEIATh
POJIH, JOTOBAPUBATHCS IPYT C IPYTOM U T. 11.);

YCTPaHSATh B paMKax JUAJIOTa pa3pbIBbl B KOMMYHHKAIIUH, 00YCIOBICHHBIC
HETMIOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceTHNKa 3a1a4H, (POPMBI MIIU COAEPIKaHUS
JIMajora.

2. YMeHHe 0CO3HAHHO HCNOJIb30BATH pedyeBble CPEICTBA B COOTBETCTBHU C 3aJavei
KOMMYHHUKAIIUN VISl BbIPa:KeHHUs] CBOMX YYBCTB, MbICJeH M MOTpeOHOCTEH /14
IUVIAHUPOBAHUSI M PeryJsililud CBOeill /1eAATeIbLHOCTH; BJIaJeHHe YCTHOH WU
NMUCHbMEHHOI peYbl0, MOHOJIOTHYECKOH KOHTEKCTHOM peublo.



OO0yuaromuiicst CMOXeT:

L] OHpeIIGJIHTL 33.,[[21‘-1}/ KOMMyHI/IKaI_[I/II/I 1 B COOTBECTCTBUHU C Heﬁ OT6HpaTL pequHe
CPEeIICTBA,;

e OTOHMpATh M UCTIOJB30BATH PEUEBBIE CPE/ICTBA B MPOIECCE KOMMYHHKAIUH C APYTUMU
JIOJIBMH (JUasIoT B TIape, B MaJIOW IPYIIe U T. 11.);

® MPEACTaBIATH B YCTHOU WM MUCHbMEHHON (hopMe pa3BEPHYTHIH MJIaH COOCTBEHHOU
JIeITENHHOCTH;

e co0JIOIaTh HOPMBI yOJIMYHON PEeUH, PEriaMeHT B MOHOJIOTE U TUCKYCCHH B
COOTBETCTBUY C KOMMYHUKATUBHOW 3a/1a4€ii;

® BBICKA3bIBaTh U OOOCHOBBIBATh MHEHUE (CYKIEHUE) U 3allpallliBaTh MHEHHE MapTHEPa
B paMKax JHajiora;

® [PUHUMATH PEIICHUE B XOJI€ AUAJIOTa U COTTIACOBBIBATH €r0 C COOECETHUKOM;

L] CcOo31aBaThb IINCBMCHHBIC ((KJII/IIHI/IpOBaHHI)IC» 158 OpI/IFI/IHaJIBHI)Ie TCKCTHI C
UCIIOJIb30BaHNEM HEOOXOAMMBIX PEUEBHIX CPEICTB;

®  HCIOJIb30BaTh BEpOAJIbHBIE CPENICTBA (CPEACTBA JIOTHUYECKOM CBSI3U) JJIS BBIJICICHUS
CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

®  HCIIOJIB30BAThH HeBepOabHbIE CPEACTBA WU HaTJIAIHbIE MaTepUabl,
MOJITOTOBJIEHHBIE/0TOOpaHHBIE TIOJ] PYKOBOJICTBOM YUUTEIS;

L] JaejaThb OIICHO‘-IHI:IfI BBIBOJI O JOCTUXKCHUHU LICIIN KOMMyHI/IKaIII/II/I HGHOCpCI[CTBeHHO
MOCJIe 3aBEPIICHUS KOMMYHHKATHUBHOTO KOHTaKTa U 0OOCHOBBLIBATH €T0.

3. ®opMHupoBaHHUE M Pa3BHTHE KOMIIETEHTHOCTH B 00/1aCTH MCI0JIb30BAHUA
HHGOPMANMOHHO-KOMMYHHMKANMOHHBIX TexHoaorui (nanee — UKT).
OO0 y4aroIMIACs CMOXKET:

e [[eJICHANPABICHHO UCKATh U HCIOJIb30BATh HH(POPMALIMOHHBIE PECYPCHI,
HEOOXOIUMBIE ISl peIICHHs y4eOHBIX U MPAKTUYECKUX 3314 C TIOMOUIBIO
cpencts UKT;

e BbIOMPATH, CTPOUTH U UCIOJIB30BATh aIEKBATHYIO MH(YOPMAIIMOHHYIO MOAEIb JJIs
nepeavu CBOMX MBICIICH CPEeNICTBAMH €CTECTBEHHBIX M (DOPMaJIbHBIX SI3BIKOB B
COOTBETCTBHUH C YCIOBUSMH KOMMYHHUKAIINH;

®  BBbIIEIATHh MHOOPMALIMOHHBIN aCIEKT 3a/1a41, ONIEPUPOBATh JaHHBIMH,
UCTIOJIB30BaTh MOJICTIh PEIICHHS 3a0a4H;

® UCHOJb30BaTh KOMIIBIOTEPHbIE TEXHOJOTMU (BKJIIOYash BHIOOP aJE€KBATHBIX
3aJjaue MHCTPYMEHTAJIBHBIX POTrPaMMHO-AIIAPATHBIX CPEACTB U CEPBUCOB) IS
pemeHust MHQOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX YYE€OHBIX 3a7ad, B TOM
Yrciie: BBIUMCIICHUE, HANHMCAaHWE IHCeM, COYMHEHWH, IOKIAI0B, pedepaTos,
CO3/1aHue Mpe3eHTALMH U J1p.;

® UCMOJb30BaTh UH(OPMALHIO C YIETOM ITHUECKUX U IPABOBBIX HOPM;

® C03/1aBaTh MHPOPMALMOHHBIE PECYPCHI Pa3HOIO TUIA U AJIS Pa3sHbIX aAyIAUTOPHH,
coomonath HMH(GOPMALMOHHYIO TUTHEHY W TMpaBWia HWHPOPMALMOHHOM
0€30M1aCHOCTH.

Ho3nasamenvnuvie YY/[



1. YMeHue omnpenejaiTh MOHATHS, CO3aBATh 000011IeHNs], YCTAHABJIMBATH AHAJIOTHH,
KJIaccupuUUpoBaTh, YMEHHE YCTAHABJIMBATH NPUYHUHHO-CJIEJCTBEHHbIC CBSI3H,
CTPOMTH JIOTHYECKOe paccykaeHne, yMo3akjiaouyeHnne (MHAYKTUBHOE, 1e1yKTHBHOE,
10 AHAJIOTUM) U J1eJ1aTh BbIBO/bI.

OOyyaromuiicst CMOXET:

o0MpaTh CJI0BA, CONOYMHEHHBIE KIIFOUEBOMY CIIOBY, OIPEAEIIAIONINE
€ro IIPU3HAKU U CBOMCTBA;

BBICTPAWBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIIYIO U3 KJIFOYSBOTO CJI0BA U
COTOYMHEHHBIX MY CJIOB;

BBIIEIISATH OOIIMI MPU3HAK JBYX WM HECKOJIBKUX IPEIMETOB U SIBICHUN
1 OOBSICHATH UX CXOJICTBO;

OOBETUHSTH TTPEAMETHI U SIBJICHUS B TPYIIITHI IO OTIPE/ICTICHHBIM
MpU3HAKaM, CpaBHHUBATh, KIIaCCU(PHUIIMPOBATH K 000011aTh (haKThI U
SIBIICHUS;

BBIJICIISATH SIBJICHHUE U3 OOIIETO psijia IPYTHX SIBICHHUI;

OTIPEACIISATh 0O0CTOSATENBCTBA, KOTOPHIE MIPEAIIECTBOBAIIN
BO3HUKHOBEHUIO CBSI3U MEXKIY SIBICHUSMH, U3 ITHX OOCTOSTEIIHCTB
BBIJICIISITE OIPEICIISIONINE, CIIOCOOHBIC OBITh MPUYHHON JTAHHOTO
SIBIICHUS, BBISIBIIATD IPUUUHBI U CIICICTBUS SIBJICHUI;

CTPOUTH PACCYXKICHUE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHUSIM
1 OT YaCTHBIX SIBJICHUI K OOLIIM 3aKOHOMEPHOCTSIM;

CTPOUTH PAcCyXkJICHHUE HA OCHOBE CPAaBHEHHMSI IPEMETOB U SIBJIICHUH,
BBIJIETISIL IPU ATOM OOIIME MPU3HAKH;

U3JNIaraTh MOMy4eHHYIO HH(OPMAIINIO, MHTEPIIPETUPYS €€ B KOHTEKCTE
peuiaemMoil 3a1auu;

CaMOCTOSITENILHO YKa3bIBaTh Ha WH(MOPMAIHIO, HYKIAIOMIYIOCS B
MpOBepKe, MpejyiaraTh U MPUMEHSITh CIOCO0 MPOBEPKH JTOCTOBEPHOCTH
nHpopmanuu;

BepOaNTM30BaTh SMOIMOHATIFHOE BIICYATIICHHE, OKa3aHHOE HA HETO
HUCTOYHUKOM;

OOBSICHATH SIBJICHUS, IIPOIIECCHI, CBA3U U OTHOLICHUS, BBISIBIIEMbIE B XOJI€
MO3HABATEIPHON W  MCCIENOBATEIbCKOW JIEATEIBHOCTH  (IIPHUBOIUTH
OOBsICHEHHUE C WM3MCHCHHEM (OPMBI MPEACTABICHUS; OOBSCHATS,
JeTaTU3Upys Wik 0000111ast; OOBSICHATH € 3aJaHHOW TOYKH 3PEHUSA );
BBISBJISITH M HA3bIBaTh NPUYUHBI COOBITHS, SIBJICHHS, B TOM YHCIIE
BO3MOXXHBIE /HanbOosee BEPOSTHBIC MPUYMHBI, BO3MOXHBIC MOCIEICTBUS
3aJaHHOW  TPUYMHBI, CAMOCTOSITEIIBHO  OCYIISCTBIISII  TPUIHMHHO-
CJIEJICTBEHHBIN aHAIIN3;

JIeNaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHAM3a Pa3HBIX TOYEK 3pEHUS,
MOATBEPKJIaTh BbIBOJ COOCTBEHHOM apryMeHTaIlle Ui CaMOCTOSITENIbHO
MOJIyY€HHBIMU JaHHBIMHU.

2. YMeHmHe c031aBaTh, IPUMEHSTDH U Pe0OPA30BbIBATH 3HAKH H CHUMBOJIbI, MOJIeJIN U
cXeMbl /ISl pellieHUs1 y4eOHbIX M M03HABATEIbHbIX 32/124.

OOyJaromuiics CMOXKET:

o 0003HaYaTh CUMBOJIOM M 3HAKOM npeamMeT W/AIIH SBJICHHUC,
O OmIpeacieiTb JIOTUYCCKUC CBI3U MCKIAY npeamMeTaMmu n/unu
SIB.HGHI/ISIMI/I,O603H3.‘-IaTb JaHHBIC JIOTHYCCKHUE CBA3HM C IIOMOIIBIO 3HAKOB B CXEMC,



o
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co3/1aBaTh aOCTPAKTHBIN WM peabHbI 00pa3 MpeaMeTa u/iiu SBICHNUS;

CTPOUTH MOJIENIL/CXEMY Ha OCHOBE YCIIOBHI 33/1aU H/UITU CTIOc00a €€ peIieHs;
co3zaBaTh BepOajbHbIC, BEIICCTBEHHbIE M HMH()OPMALMOHHBIE MOJAEITH C
BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa IS OnpeseseHus crocoda
peleHus 3a/1Ja4 B COOTBETCTBUM C CUTYyallueH;

peoOpa3oBBIBATH MOJICIH C LENbIO BBIABICHHS OOLINX 3aKOHOB, OTPEIEIISIOIINX
JAHHYIO MPEIMETHYIO 00JIacTh;

NEPEBOJIUTh CIOXHYIO TI0 COCTaBy (MHOTOACIEKTHYIO) WH(POPMALHUIO U3
rpadudeckoro win (HOpMaIN30BAaHHOTO (CHMBOJIBHOTO) MPEICTABICHUS B
TEKCTOBOE, U HA000POT;

CTPOHTH CXEMY, aJITOPUTM JICHCTBHSI, UCTIPABIISATH WM BOCCTAHABIMBATH HEM3BECTHBIM
paHee aJITOPUTM Ha OCHOBE MMEIONIETOCS 3HAHHSI 00 00BEKTE, K KOTOPOMY
NPUMEHSIETCS AITOPUTM;

CTPOUTH JOKA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OT MPOTUBHOT'0;
aHAIIM3UPOBATH/PEIICKCHPOBATH OMBIT Pa3pabOTKH U peaTH3alui y4eOHOTO IPOCKTa,
UCCIIeIOBaHMS (TEOPETUIECKOTO, SMITMPUUECKOTO0) HAa OCHOBE TIPEITIOKCHHOM
pOOJIEMHOM CUTYaIMH, TIOCTABJICHHOW TISJIN ¥/UJTH 3aJIaHHBIX KPUTEPUEB OIICHKH
MPOIyKTa/pe3yibTaTa.

CMBbICI0BOE YTEHHE.

OOyJaroIIHiCs CMOXKET:
HAXOJUTh B TEKCTE TpeOyeMyro HH(POpPMAINIO (B COOTBETCTBUU C LIEISIMU CBOEH
JIeSITETIbHOCTH);
OPUEHTHPOBATHCS B COJICPKAHUU TEKCTA, MOHUMATh IIEJIOCTHBIA CMBICI TEKCTA,
CTPYKTYpPUPOBATh TEKCT;
yCTaHABJIMBATH B3aMIMOCBSI3b ONMCAHHBIX B TEKCTE COOBITHH, SIBJICHHUM, TIPOIIECCOB;
PE3IOMUPOBATH TIABHYIO UCIO TEKCTA;
npeoOpa3oBhIBaTh  TEKCT, «IIEPEBOJS» €ro B JPYLyl0  MOJAILHOCTH,

MHTEPIPETHPOBATh  TEKCT (XYI0’KECTBEHHBIN u

HEXYI0XECTBEHHBIN — yUeOHBIN, HAYYHO MOMYISIPHBIN, HH()OPMAIIMOHHBIN, TEKCT NON-
fiction);
KPUTHYECKH OIICHUBATH COJIEPKaHUE U POPMY TEKCTA.

@dopMHpPOBaHHE M Pa3BUTHE 3KOJOIMYECKOro0 MbIILJIEHHS, YMeHHe
NPUMEHATh €ro B IO03HABATEJbHOH, KOMMYHHMKATHBHOM, COLHAJIbHON
NMPAKTHKE U NMPO(eCCUOHATBHOI OPHUEHTAIIUH.

OOyJaromIHiCs CMOXKET:

OIIPEIeNIATh CBOE OTHOIICHUE K MTPUPOTHON CPEIE;

aHAIM3UPOBATH BIUSHUE YKOJIOTHYECKUX (PaKTOPOB Ha Cpey OOUTaHUS KUBBIX
OpraHU3MOB;

MMpOBOAWTH HpI/I‘II/IHHI)II\/JI n BepOﬂTHOCTHBIﬁ AdHaJIN3 3KOJIOT'HYCCKUX CI/ITyaIII/IfI;
IIPOTHO3UPOBATH U3MEHEHHUSI CUTYalLlMH IIPH CMEHE JICHCTBUS OAHOr0 (pakTopa Ha
neicTBre Ipyroro (hakTopa;

pacupoCTpaHATh SKOJIOTUICCKUEC 3HAHUA U YHACTBOBATH B ITPAKTUYCCKHUX ACJIaX I10
3aIUTe OKPYXKAIOIIEH CPeIbL;

BBIpa)KaTh CBOE OTHOILICHHUE K IIPUPOJIC YepPe3 PUCYHKH, COUMHEHHUSI, MOJICITH, TPOCKTHBIC
paboThL
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5. Pa3zBuTHe MOTHBAILUM K OBJIAJCHHIO KYJbTYPOii aKTUBHOI'0 HCII0JIb30BAHUSA
CJI0OBapel M JPYruX OMCKOBBIX CHCTEM.

OOy4JaroIUNCs CMOXET:

. OMpeCaC/ITh HeO6XOI[I/IMBIe KIIFOYCBBIC ITOMCKOBLIC CJIOBA U 3aIIPOCHI;

" OCYIIECTBISTH B3aUMOJICHCTBHE C SJICKTPOHHBIMHU TIOUCKOBBIMH CUCTEMaMH,
CITOBapsIMU;

"  (popMHpPOBATH MHOKECTBEHHYIO BBIOOPKY M3 MIOMCKOBBIX HCTOYHUKOB TSI
00BEKTHUBU3ALMH PE3YIbTATOB IIONCKA;

"  COOTHOCHTH HOJYYCHHBIC PE3yJIbTATHI IOMCKA CO CBOCH JCATEILHOCTBIO.

Dopmuposanue HKT-komnemenyuu odyuaowuxcs

B pamkax nanpasienus «Oopamenue ¢ yerpoiicrBamu UKT» oOyuaromumiicss CMOXKeT:

® OCYILIECTBIATH MH(OPMALIMOHHOE TOJKIIOYEHHNE K JTOKAJIbHOM CeTH U TII00aNbHOM
cetu MHTepHeT;

® BXOIWUTHh B MH(DOPMAIMOHHYIO cpeay 00pa30BaTeIbHON OpraHU3aIliK, B TOM YUCIIe
yepe3 cetb HTEepHeT, pa3meiats B MHGOPMALMOHHOHN Cpejie pa3InyHble
WH(POPMAIIMOHHBIE O0BEKTHI;

e co0mroaaTh TpeOOBAHUS TEXHUKH O€30MaCHOCTH, THTUEHBI, JPTOHOMUKH U
pecypcocoepeskenust mpu padote ¢ ycrporictBamu UKT.

Ilpeomemmnuwie pezynomamut:

XapaKkTepru30BaTh OCHOBHbBIE METObI TIO3HAHMS: HAOIIOIEHUE, U3MEPEHHUE, IKCIICPUMEHT;
ONMCHIBATh CBOMCTBA TBEP/BIX, JKUAKUX, TA3000pa3HbIX BEILECTB, BBIAEISAA UX CYILIECTBEHHBIE
[IPU3HAKUY;

PAaCKpBIBaTh CMBICJI OCHOBHBIX XMMUYECKUX MOHATHI «aTOM», «MOJIEKYJIa», «XUMHUECKUI
JIIEMEHT», «IIPOCTOE BEIIECTBOY», «CIOXKHOE BELIECTBOY,

«BAJIEHTHOCTBY», «XUMUYECKAsl PEAKLMS», UCIIONb3Yys 3HAKOBYIO CUCTEMY XUMUH;

pPacCKpBIBaTh CMBICII 3aKOHOB COXPAaHEHMs MACChI BEILIECTB, IOCTOSHCTBA COCTABA,
ATOMHOMOJIEKYJISIPHOU TEOpUH;

pa3nuyaTh XUMHUECKUE U PU3UUECKUE SIBJICHUS;



Ha3bIBATh XUMHUYECKUE IEMEHTBI;

OIpeNieNIATh COCTAB BEUIECTB MO UX (opMyJiam;

OTIpeIeIIATh BAJIEHTHOCTh ATOMA JJIEMEHTA B COETMHEHUSIX;
OTIPeNIeNATh TUIl XUMHUYECKUX PEaKIHIA;

Ha3bIBaTh MPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEAKLINH;



BBIABJIATH MPHU3HAKW, CBUACTCIILCTBYIOIINUEC O IIPOTCKAHUN XHUMHAYCCKOM pPC€aKuru mnpu
BBIIIOJTHCHUHN XUMHWYCCKOI'O OIIbITA,

COCTaBJIATh (OPMYIIbI OMHAPHBIX COSAMHEHUI;

COCTaBJIATh YPABHEHUS] XUMHUECKUX PEaKIUi;

co0mo1aTh MpaBuiia 6e30macHoi paboTHI IPH MPOBEICHUH OIIBITOB;
HOJIB30BATHCS J1JAOOPATOPHBIM 000PYIOBAaHUEM U MOCYOM;

BBIYHUCIISITH OTHOCHTEIBHYIO MOJICKYJISIPHYIO 1 MOJISIPHYIO MacChI BEIIIECTB;
BBIYHCIISITH MACCOBYIO JTOJTI0 XUMHUYECKOTO JIEMEHTa 1o (hopMyJie COSTUHEHHS;

BBIYHCIIATH KOJIMYECTBO, 00BEM MIIM MaccCy BELIECTBA 110 KOJIMUYECTBY, 00bEMY, Macce peareHTOB
WU TIPOTYKTOB PEAKIIHN;

XapakTepu3oBaTh (PU3NYEeCKHe U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOZIOPOIA;

HOoJTy4aTh, COOMpPATh KUCIOPO U BOAOPOL;

pacro3HaBaTh ONBITHBIM IIyTEM Ta3000pa3HbIe BEIIECTBA: KUCIOPOI, BOIOPOL;
PaCKpBIBaTh CMBICT 3aKOHAa ABOTaIpO;

PacCKpbIBaTh CMBICI MOHATHN «TETIIOBOM 3 (EKT peakium», «MOJIIPHBII 00BeM»;
XapaKTepHu30BaTh (PU3NIECKHE U XUMUIECKUE CBOHCTBA BOJIBI;

PaCKpBIBATh CMBICII IIOHATHS «PacTBOPY;

BBIYHCIIATH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEII[ECTBA B PACTBOPE;

IPUTOTOBJISATH PACTBOPHI C ONPEIETICHHON MacCOBOI J10J1eH paCTBOPEHHOTO BEIIECTBA;
Ha3bIBaTh COEJIMHEHUS N3YUYEHHBIX KIIACCOB HEOPTaHUYECKUX BEIIECTB;

XapaKTepu30BaTh PU3NUECKUE U XMMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB: OKCHIO0B, KHCJIOT, OCHOBAHUM, COJICH;

OIPENEIAThH IPUHAIICKHOCTD BEIIECTB K ONPEIECIICHHOMY KJIACCY COSAUHEHUM;
COCTaBJISATh (OPMYJIBI HEOPTAHUYECKUX COCTMHEHHUI U3yYEHHBIX KIIACCOB;

IMPOBOAUTDH OIBITEI, MOATBEPKAAOIINC XUMHUYCCKUEC CBOMCTBaA HN3YUCHHBIX KJIaCCOB
HCOPTraHNYCCKUX BCHICCTB,

pacrno3HaBaTh ONBITHBIM IIyTEM PAacTBOPHI KUCJIOT U IIeJI0Uel IO N3BMEHEHHIO OKPacKu
MHJIMKATOpa;

XapaKTepu30BaTh B3aUMOCBSI3b MEX/1y KJIaCCaMU HEOPraHUYECKUX COEMHEHUI;
packpsiBaTh cMbIch [lepuoandeckoro 3axona (.M. Menneneesa;

OOBSACHATH PUZNYECKUN CMBICI ATOMHOTO (IIOPSAAKOBOT0) HOMEpPAa XMMHUYECKOT0 3JIEMEHTA,
HOMEPOB I'PYIIIBI U IEpUOAA B nepuoaudeckoi cucreme .M. Menneneesa;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHUSI aTOMOB, CBOMCTB JIEMEHTOB B IIpeieiax
MaJIbIX MIEPHOOB U INIaBHBIX MOATPYIIIL;

XapakTepu30BaTh XMMUYECKHE 3JIEMEHTHI (OT BOAOPOJA 10 KajlbllMs) Ha OCHOBE MX
1oJIo’keHus1 B nepuonandeckoit cucteme JI.M. MenneneeBa u ocoO€HHOCTEN CTPOSHUS UX
aTOMOB;

COCTaBJIATh CXEMBI CTPOEHUs aTOMOB nepBbIX 20 31eMeHToB nepuoaudeckoit cucremst 1. 1.
MeHnpeneena;



®  pACKpBIBATh CMBICH MOHATHI: «XUMUYECKas CBA3bY, «AJIEKTPOOTPULIATEILHOCTDY;

®  XapaKTepU30BaTh 3aBUCUMOCTh (PU3MUECKIX CBOHCTB BEIIECTB OT THUIIA KPUCTALTUIECKON
pELIeTKH;

® OIpCACIATb BUA XUMHUYECKOM CBSI3U B HCOPraHUYCCKHUX COCIUHCHUSX,

e 1300pakaTh CXEMbI CTPOSHUS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMH BUJAMU XUMUIECKUX
CBsI3CH;

® PpPaCKpbIBATb CMBICII MOHSATHUH «HUOH», KKAaTUOH», KaHUOH», «IJICKTPOJIHUTLD», «KHCIJICKTPOJIUTLI,
QJICKTPOJIUTHYCCKAA JUCCOalHs», KOKHUCIIUTECIIbY,

«CTENeHb OKUCICHUS «BOCCTAHOBUTEIILY, «OKHCIICHUE, «BOCCTAHOBIICHHUE),

® ONpPEAENATh CTENEHb OKUCICHUS ATOMa AJIEMEHTA B COEMHEHUU;

®  pacKphbIBaTh CMBICJ TEOPUHU DIECKTPOIUTUUECKON AUCCOLIMALINY;

® COCTaBJISITh YPABHEHUS JIEKTPOJIUTHUECKON JUCCOLHUALIMU KUCIIOT, IIEJI0YEH, COJIEH;

e OOBSACHATH CYIIIHOCTH MPOIIeCcCa AIEKTPOIUTUICCKON AUCCOIMAIINK U PEaKIIUi HOHHOTO OOMEHa;
® COCTaBJISITH MOJIHBIE U COKpAIICHHBIE HOHHBIC YPaBHEHUS peaKinu 0OMeHa,

e OmpenessaTh BO3MOXXKHOCTh MTPOTEKAHUS PeaKluii HOHHOTO OOMEHa;

® [IPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB pa3IMYHbIX BEIIECTB;

®  ONpEeAEsATh OKUCIUTEIb U BOCCTAHOBHUTEIIb;

® COCTaBJISITh YPABHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

® Ha3bIBaTh ()AKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PeaKIny;

e KiacCcU(PHUIMPOBATh XUMHUYECKHE PEAKITUH TI0 PA3IMIHBIM ITPH3HAKAM;

®  XapaKTepHU30BATh B3AUMOCBS3b MEXKAY COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAILIOB;

® [IPOBOJUTH OMBITHI MO MOJIYYEHUIO, COOMPAHUIO U U3YUEHUIO XMMUYECKHUX CBOMCTB ra3000pa3HbIX
BEILECTB: YIJIEKUCIIOrO ra3a, aMMHUaKa,

L] paCHO?;HaBaTI) OIILITHBIM HYTCM F33006p33HBIe BCIICCTBA. yrHeKI/ICHBIfI ra3 1 aMMHakK,

®  XapaKTepU30BaTh B3aUMOCBSI3b MEXKJy COCTAaBOM, CTPOSHHEM U CBOMCTBAMHU METAJLIOB,

e Ha3pIBaTh OPraHWYECKHE BEIIECTBA 10 MX (POpPMYyIIe: METaH, dTaH, STHJCH, METAHOII, 3TaHOJI,
TJIMIEPUH, YKCYCHAsl KUCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEAPHHOBAS KUCIIOTA, OJICHHOBAs
KHCJIOTA, TJIIOKO03a;

® OLIEHUBATh BIMSHNUE XUMUYECKOTO 3arpsI3HEHUS OKPY’KaIOIel Cpe/ibl HA OPraHu3M YeJI0BEKa;
® IpaMOTHO OOpalIaThCs C BELUIECTBAMU B TOBCETHEBHOM KU3HU

¢  OHOpeAciiiTb BO3MOXHOCTH IMPOTCKAHUA peaKHI/Iﬁ HEKOTOPBIX HpeZ[CTaBHTeHGﬁ OpPraHu4CCKux
BCHICCTB C KHCJIOPOIOM, BOJOPOAOM, MCTAlIlIaMH, OCHOBAaHUAMM, I'aJIOTCHAMMU.

,ZIJI}I 06y'lalomuxc;l C ODAHUYEHHbIMU B6O3MOHCHOCIMAMU 300p08b}l.' BJIaJICHUC
OCHOBHBIMU JOCTYIIHBIMHU METOJAaMU HAYYHOI'O IMO3HAHUA, UCTIOJb3YyCMbIMU B XUMHUH.

Bbmycmmk nojiyuum 603MOINCHOCHb HAYUUMbCA?



8b108U2AMDb U NPOBEPSMb IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX CEOUCBAX 8eUiecms
HA OCHOBE UX COCMABA U CMPOEHUS, UX CHOCOOHOCMU 6CMYNANb 68 XUMUYECKUe Peakyu, O
xapaxmepe u npoOyKmax paziuyHblX XUMUYECKUX PeaKyull;

xapakxmepuzoeams 6ewjecmed no cocmagy, CMpOeHuio U CEOUCMEAM, YCMAHABIUBAMb
NPUYUHHOCTIEOCBEHHbIE C8A3U MENHCOY OAHHBIMU XAPAKMEPUCMUKAMU 8eUjeCmad;
cocmasisimos MOIEeKyIsApHble U NOJIHble UOHHbLE YPABHEHUS NO COKPAWEHHBIM UOHHBIM
VPABHEHUSIM,

NPOCHO3UPOBAMb CHOCOOHOCb BeleCm8d NPOSAGIsiMb OKUCTUMENbHbLE UTU
80CCMAHOBUMENbHbIE CBOUCMBA C Y4emoMm CmeneHell OKUCIeHUs 2NIeMEHMO8, 8X00AUUX 6
e2o0 cocmas;

cocmasisime ypaeHeHUs peakyuti, CoOOmsemcmeayiouux nocie008ameibHOCmMU npespaujeHull
Heop2aHu4ecKux 6eujecms pasiuiHblx Kidccos;

8b108U2AMb U NPOBEPSMb IKCNEPUMEHMATLHO SUNOME3bl 0 Pe3YIbImamax 6030elcmeus
PABTUYHBIX (PAKMOPO8 HA USMEHEHUe CKOPOCTU XUMUYECKOU peakyuu,

UCNOIL3068aMb NPUOOPEemenHble 3HAHUSL OJIs1 IKOJIOSUUECKU 2PAMOMHO20 NOBEOCHUS 8
OKpYdHcaroueli cpeoe;

UCNONIL306aMb NPUOOPEMEHHble KNI0Uesble KOMNeMeHYUY NPU 8bINOJIHEHUL NPOEKMO8 U
VUeOHOUCCIe008aMeNbCKUX 3a0a NO U3YUEHUIO CBOLCIE, CROC0008 NOVYeHUs. U
PACNO3HABAHUSL BEUJeCE;

00beKmueHo oyeHusamo unqbopmauuio 0 eewecmeax U XuMudeckKux npoyeccax,

KPUMUYECKU OMHOCUMbCS K NCe80OHAYYHOU UHDOpMAyUU, HeO0OPOCOBECMHOU PeKiame 6
cpeodcmasax mMaccosoll ungopmayuu,

OCO3Haeambv 3HA4YeHue meopemudecKux SHAHUU N0 XUMUU OJIA npaKmuquKod oesamenlbHOCmu
yenoeekda,

co30aeamv Mooenu u cxemvl Ol peuleHUs Y4eOHbIX U NO3HABAMENbHbIX
3a0a4; NOHUMAMb HEe0OX00UMOCMb COONI00eHUsT NPEeONUCAHUL, Npedazaemulx 8
UHCMPYKYUSX NO UCNOTIb30BAHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

1. Cooeprcanue yueonozo
npeomema:

OCHOBHO20 00Uie20 00pazoeanus no

xumuu 8-9 Knaccwt
(2 4 B Hememnto, Bcero 136 yacoB)

B cucreme ectecTBEeHHOHAYYHOT'O 00pa30BaHUs XUMHSI KaK y4eOHBIN TpeIMEeT 3aHUMAET
BaXHOE MECTO B IIO3HAHUU 3aKOHOB MHPHUPOAbI, (OPMHUPOBAHMM HAYyYHOW KapTHHBI MHpAa,
CO3JJaHMHM OCHOBBI XMMHUYECKUX 3HAHHUU, HEOOXOAMMBIX JIJIsl TIOBCEAHEBHOW KM3HH, HABBLIKOB
3JI0pPOBOTO M 0€30MaCHOI0 JIJIsl YeJIOBEeKa U OKPYXKAIOIICH ero cpepl 00pas3a )KU3HH, a TAKKe B
BOCIIUTAHUU YKOJIOTHUECKON KYIbTYpPHI.

YcmemHocTs HN3YyUCHHUA XHMMHUH CBiA3aHa C OBJAACHUCM XUMUYCCKHM SA3BIKOM,
coOmrofieHreM MpaBusl 0e30MacHOM paboThl MPU BBINOJIHEHUH XUMHUYECKOTO IKCIEPUMEHTA,
0CO3HAaHHEM MHOT'OYHCIIEHHBIX CBSI3€H XUMUH C APYyrumMu NpcaMeTaMu HIKOJIBHOI'O KypcCa.

[Iporpamma BKJItOYaeT B ce€0si OCHOBBI HEOPTaHMUYECKOW M OPraHUYECKOH XHUMUHU.
['maBHOI wpaeell mporpammbl SBISETCS CO3JaHUE 0A30BOT0 KOMILUIEKCA OMOPHBIX 3HAHUU IO
XFMHWH, BEIPAXKCHHBIX B OpPME, COOTBETCTBYIOINICH BO3PACTY 00 yUaIOIUXCS.

B comepxanuu naHHOrO Kypca TMpeACTaBICHbl OCHOBOMNOJATalollue XHUMHYECKUE
TEOPETHUUECKUE 3HAHUS, BKJIIOYAIOIIME M3YyUYE€HHUE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH
UX CBOMCTB OT CTpPOGHHUS, [POTHO3UPOBAHME CBOMCTB  BELIECTB, HCCIIEJOBaHHE
3aKOHOMEPHOCTEH XUMUYECKUX TPEBpAIICHUN U MyTeH yNpaBiICHHUS UMHU B LEIAX MOTYyICHHS
BEIIIECTB U MAaTEPHAJIOB.



TeopeTnyeckyr0  OCHOBY  M3YYEHHMS  HEOPraHMYECKOM  XMMHUU  COCTaBJISET
aTOMHOMOJIEKYJsipHOe yueHue, I[lepmommueckuit 3akoH [[.M. MengeneeBa ¢ KpaTKUMU
CBEJACHUAMHU O CTPOCHHMM aTOMa, BUJAX XMMHUYECKOU CBSA3H, 3aKOHOMEPHOCTSX MNPOTECKAHUS
XUMHYECKHX PEAKIIUM.

B u3zyuyenuu kypca 3HaUUTENbHAS POJIb OTBOAUTCS XUMHUUECKOMY SKCIIEPUMEHTY:

MPOBEJICHUIO TMPAKTUYECKUX U Ja0OpaTOpHBIX pabOT, OMUCAHUIO PE3yIbTaTOB
YUEHHUYECKOTO SKCIIEpUMEHTa, COOJIOJCHUI0 HOPM M TMpaBuwil Oe3onmacHoW paboThl B
XUMHUYECKOH JIa0OpaTOpHH.

Peanuzanust maHHOW TpOrpaMmbl B TIpoIlecce OOydYeHHs TO3BOJIUT OO0Yy4arOIIUMCS
YCBOUThH KIIIOUEBBIE XMMUYECKHE KOMIIETEHIMU U MOHATh POJIb U 3HAYEHUE XUMHH CpPEIu
JIPYTrUuX HAYK O IPUPOJE.

Nzyuenne npeamera «Xumus» B 4acTH (POPMHUPOBAHUS y OOYYAIOMIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHUS OOIICHAYYHBIX METOAOB (HAOIIOJCHNE, N3MEpPEHUE, IKCIICPHUMEHT,
MOJIETUPOBAHUE), OCBOCHHUSI MPAKTUYECKOrO0 MPUMEHEHHUS HayYHbIX 3HAHUII OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3sX ¢ npeameramu: «buonorus», «l'eorpadus», «cropusay,
«Jluteparypay», «Marematuka», «OCHOBBI 0€30MACHOCTU >KU3HEICATEIBHOCTH,

«Pycckuit s13b1k», «PuU3NKa», « IKOJIOTHUS».

IlepBoHauyajibHbIe XHMHYeCKHE MOHSATHS.

[Ipeamer xumun. Tera u eewecmsa. OcHOBHbIe MemoObl NO3HAHUA: HAOIIOOEHUe,
usmepenue, sxcnepumenm. OU3NUECKHe U XUMUYECKUE sBIEHUS. YHUCThIC BEIIECTBA U CMECH.
Crioco6s1 pazaenenust cmeceid. Atom. Mosekyna. XuMUYECKUA 2JIEMEHT. 3HAKH XUMHUYECKUX
aneMeHToB. [IpocThie W CiOXKHBIE BelIeCTBAa. BalleHTHOCTb. 3axow nocmosHcmea cocmasa
seuecmea. Xumuueckue ¢opmynbl. Muaekcel. OTHOCHUTENbHAS aTOMHAasT M MOJEKYISIpHAS
Macchl. MaccoBasi J0Jsl XUMHUYECKOrO 3JIEMEHTa B COEIUHEHUHU. 3aKOH COXPaHEHHUS MAacCChI
BemecTB. XuMH4Yeckue ypaBHeHUs. KoadduumeHTsl. YCIIOBUS W TPHU3HAKA MPOTCKAHHS
XUMHUYECKUX peakiuii. Monb — eJMHHIIA KOJTMYecTBa BelecTBa. MolspHas Macca.

Kucaopon. Bogopon.
Kucnopon — xummueckuii 3jieMeHT U Tipoctoe BemecTtBo. Ozon. Cocmasg 6030yxa.
Ou3nyecKkue M XUMHUYECKHE CBONCTBA KHCIOPOJA.
[Tosryyenue v MpuMEHEHHE KUCIO0pO/a.

Tennosoii 3¢pgpexm xumuuveckux peaxyui. Ilonsmue 06 3K30- U SHOOMEPMUUECKUX
peakyusx. Bogopoa — XUMHUYECKUN 3JIEMEHT U MPOCTOE BenlecTBO. PU3HUECKUE U XUMUUECKUE
cBoiictBa Bojopona. llomydenwe Bomopona B mabopatopuu. [lonyuenue 6o0opooa &
npomvlutiennocmu. Ilpumenenue 6odopoda. 3akoH ABoraapo. MoJspHBIA 00BEM Ta30B.
KauecTBeHHble peaknuu Ha Ta3000pa3Hble BemiecTBa (KUCIOpoa, Boaopon). OObeMHbIe
OTHOIIICHUS Ta30B MPU XUMHYCCKUX PEAKIIUAX.

Boxa. PacTBopbl.
Booa & npupoode. Kpyzosopom 600vi 6 npupoode. Quauueckue u XumuuecKue ceoLcmasa
600b1. PacTBOpBI. Pacmeopumocms eewecms 8 6ooe.
Konuenrpanus pactBopoB. MaccoBas 1011 paCTBOPEHHOTO
BELIECTBA B PaCTBOpE.

OcHOBHBIE KJIACChl HEOPTAHUYECKUX COeTMHEHMIA.

Oxcunpl.  Knaccudpukamus. Homenxnatypa.  Q@usuueckue — ceolicmeéa  OKCUOOS.
XWUMHYECKHE CBOWMCTBA OKCHAOB. [lonyuenue u npumenenue oxcuoos. (OCHOBaHUA.
Knaccudukanus. Homenknarypa. Qusuueckue ceoticmea ocnogarnutl. llonyyenue ocHO8aHU.
XuMHUYeCcKre CBOMCTBAa OCHOBaHWH. Peakius Hentpanuzanuu. Kucnotsl. Knaccuduxarusi.

Homenknartypa. @usuueckue ceoticmea kucinom. Ilonyuenue u npumeneHue Kuciom.
XUMUYECKue CBOMCTBA KUCTOT. MHaUKaTOphI. MI3MeHeHne OKpackyu MHAMKATOPOB B Pa3IMYHbBIX
cpenax. Comu. Knaccuduxanms. Homenknarypa. @usuueckue ceoticmsa conetl. Ilonyuenue u
npumenenue coseu. XUMHUYECKHE CBONCTBA coJiel. ['eHeTnyeckas CBSI3b MEXAy KilaccaMu
HEOPTaHUYECKUX COeMHEHHM. [Ipobiema 6e30nacHo20 UCnoIb308aHUSA BEUECE U XUMUYECKUX
peaxyuil 8 nogceonesHou xcuznu. Toxcuunvle, 2oprouue u 63pbl8oonacHbvle geujecmsd. boimosas
XUMUYeCKas 2pamomHoCmb.



Crtpoenue aroma. Ilepuognuecknii 3aK0H M NMePpUOAMYECKAST CHCTEMA XUMHYECKUX

anemeHTOB /.. MeHaesneena.

CtpoeHue aTtoma: sJIpo, dHEpreTHUecKuii ypoBeHb. Cocmag sadpa amoma: npomomsi,
Hetumponvl. Hzomonwel. llepmonnueckuit 3akoH .M. Menneneesa. Ilepuoanueckas cucrema
xumuyeckux siemeHtoB .M. MenaeneeBa. @u3nyeCKHii CMBICI aTOMHOTO (IOPSIAKOBOTO)
HOMEpa XHWMHYECKOIO0 3JEMEHTa, HOMEpa TPYNNbl W NEpuoAa MNEPUOJUYECKOW CHUCTEMBI.
CrtpoeHue »HHEpreTMYecKnx YypoBHEH aromMoB mepBbiX 20 XHMHYECKHUX JJIEMEHTOB
nepuoanyeckoit cucteMsl .M. MenneneeBa. 3aKOHOMEPHOCTH WU3MEHEHHUS CBOMCTB aTOMOB
XUMHUYECKUX IJIEMEHTOB M UX COEJMHEHUN Ha OCHOBE MOJIOKEHHS B MEPUOJAMYECKON cUcTeME
J.. MenneneeBa u crpoenust aroMa. 3Hauenue [lepuoanueckoro 3akona [[.M. Menzaeneena.
Crtpoenue BemecTB. XUMUYECKAs CBSA3b.

dnekmpoompuyamenbHocms — amomMo8 — xumuueckux — s1emenmos.  KopaneHTHas
XMMHYECKasl CBsI3b: HEMOJISIPHAs U MONsIpHas. [lonamue 0 6000pOOHOU CBA3U U ee BIUAHUU HA
Quzuueckue ceolicmea eewjecma Ha npumepe 600vl. lonHast cBsi3b. Metayuinueckas cBsizb. Tunsi
KPUCMANIUYECKUX — peuemor  (AmomMHas,  MONEKYIAPHAS, — UOHHASA, — MemalludyecKasl).
3asucumocms Quzuueckux cOUCME sewecms om muna KpUCMaiIuuecKol peuemxu.

XuMUYecKHe peaKkiuu.

Ionamue o ckopocmu xumuueckou peaxyuu. Paxkmopwvl, uuAOWUE HA CKOPOCHb
xumuueckoul peaxyuu. [lonamue o kamanuzamope. Knaccuukanuss XUMHUYECKUX PEAKIIUNA IO
pPa3IUYHBIM TPHU3HAKAM: YHCIY U COCTaBY MCXOJHBIX M IOJYYCHHBIX BEIICCTB; M3MEHEHUIO
CTCTICHEW OKHCJICHHS AaTOMOB XHUMHUYECKHX OJJIEMEHTOB; TIOTJIOIICHUIO WU BBIJACICHUIO
JHEPTUU. DJIEKTPOJIUTHYCCKAS JUCCOIMANUSA. JCKTPOIUTHI M HEIJICKTPOJUTHL. VOHEL
Katvonsl u anmonbl. Peakimm HMOHHOTO OoOMeHa. YCIOBHUS MPOTEKAHUS PEAKIMI HOHHOTO
oOMeHa. DJIEKTPONIMTHYECKasT TUCCOIUAINS KUCIIOT, menodeil u cojeid. CTeneHb OKHCICHHS.
Omnpenenennie CTENEHN OKUCICHHUSI aTOMOB XMMHUECKHUX DJIEMEHTOB B COSMHEHUSIX.

Oxucnurens. BocctanoBuresnb. CyIHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX PEAKIINH.

Hemerauusl 1V — VI rpynn u ux coennnenus.

[TonoskeHre HEMETAIOB B TMEPUOJUYECKON CcHCTeMe XUMUYeckux anemeHTtoB J[.U.
Menneneesa. O0mue cBoicTBa HeMETALIOB. ["anoreHsl: GU3NUECKUE U XUMUIECKHE CBOWCTBA.
CoenvHEeHHs TaJOT€HOB: XJIOPOBOIOPOJ, XJIOPOBOJIOpOAHAs Kuciota u ee comu. Cepa:
¢buznueckue U XxuMuueckue cBoictBa. COeqMHEHMS CEPhl: CEPOBOAOPO, CYIb(UIBI, OKCHIIbI
cepbl. CepHasi, cepuucmas u cepo8o0OpOOHAs KUCIOMbL M HUX COJH. A30T: (U3UYECKUE U
xuMuueckue coiictBa. AMMuak. Conu ammonusa. OKCUIbl a30Ta. A30THAs KHACIOTA U €€ COJIU.
docdop: Pusnyeckue u xumuueckue cporictsa. Coeaunenust docdopa: okcun docdopa (V),
oprodochopHas KHCIOTa W €€ CONM. YTiaepold: (u3ndeckne M XUMHYECKHE CBOWMCTBA.
Annomponus yenepooa: aimas, epagpum, kapoun, ¢yiiepensi. COEAUHEHUS YTIIEpOia: OKCHIBI
yraepona (II) u (IV), yronsHas kuciora u ee conu. Kpemuuii u e2o coeOuHenus.

MeTaniabl M UX COeTUHEHMS.

Tonoocenue memannoe 6 nepuoOUYecKkol cucmeme Xumudeckux snemenmos J.H.
Menoeneesa. Memannot 6 npupode u odwue cnocodovl ux noaywenus. Oowue puzuueckue
ceoticmeéa memannog. OOIME XUMHYECKHE CBOWCTBA METAJUIOB: PEaKUUH C HEMETaJJIaMH,
KHUCIIOTaMHU, COJISIMU. DieKmpoxXumudeckull pso HanpssjiceHuu memainog. 1llenounsie MeTamibl
u ux coenuHeHus. lllenoyHO3eMeNbHBIE METaUIBl W WX COCOUHEHUS. AJIOMUHUH.
AmbotepHocTh okcuaa W ruiapokcuna amomubuda. JKenezo. CoenMHeHHs Kele3a U HX
CBOMCTBA: OKCHUJIBI, TUPOKCUIBI U conn kene3a (11 u I1I).

IlepBoHauyajibHBIE CBe/IEHHS 00 OPraHUYeCKUX BellecTBaX.

[lepBoHavanbHble CBEJEHUS O CTPOCHUU OPraHUYECKUX BEIIECTB. YTJIEBOJOPOJbIL:
METaH, OJTaH, OTWICH. Mcmounuku Yenes000po008: NPUPOOHBIL 2d3, Hemb, VeOib.
Kucnoponconep:xaiiue coelvHEHUS: CHUPTHI (METaHOJ], 3TaHOJ, TJIHLEPHH), KapOOHOBBIE
KHCIIOTHI (YKCYCHAsI KUCJIOTa, AMHUHOYKCYCHAsI KHCIIOTa, CTEAPUHOBAS M OJICMHOBASI KHWCIIOTHI).
buonornuecku BaKHBIE BEIECTBA: JKUPBI, TIIIOK03a, Oenku. Xumuueckoe 3acpszHeHue
OKpYydHcaroujeti cpeovl U e20 NoC1e0CmaUsl.



Tunbl pacyeTHbIX 321242
1. Beruncnenue MaccoBO JOTU XUMUYECKOTO AJIeMEHTa M0 GopMylie COeTUHEHUS.
Yemanosnenue npocmeﬁmeﬁ qupMy/lbl eeuecmed no Maccoeobim OOJIAM XUMUYECKUX
9/1eMEeHMO8.
2. BbluucieHus Mo XUMUIECKUM YPaBHEHHSIM KOJMYECTBA, 00beMa, MacChl

BELIECTBA 110 KOJIMYECTBY, 00BEMY, MACCE PEATCHTOB WIN MPOAYKTOB PEAKIIUH.

3. Pacuyer maccoBo#i 1071 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

IIpuMepHbIe TEMBI NPAKTHYECKUX PadoT:

1.  JlabGoparopHOoe 060pynOBaHHE U IPHEMbI OOpaILEHUs C HUM.
[IpaBuna 6e3omacHO pabOTH B XUMHUUYECKON JTa00paTOPHUH.

OuuncTKa 3arpsS3HEHHON MOBApEHHOM COMH.

[Ipu3HaKu NPOTEKAHNUS XUMAYECKUX PEAKIHI.

[Tonydenue kucnopoaa U U3y4eHUE €ro CBOMCTB.

[lonyueHune Boiopoaa U U3y4EHUE €ETO CBOMCTB.

[IpuroroBneHue pacTBOPOB C OIPEIEICHHON MaCCOBOU JOJIEH
pPacTBOPEHHOTO BEILIECTBA.

7.  Pemenue skcriepuMeHTaIbHBIX 331a4 110 TeMe «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCIUHEHUI.

S

8.  Peakiuu HOHHOrO OOMCHA.

9.  KauecmeenHvle peakyuu Ha UOHBL 8 pacmeope.

10. [Ilonyuenue ammuaxa u uzyuerue e2o C80UCMS.

11. Ilonyuenue yenexucnoeo 2aza u uzyueHue e2o c80OUCMS.

12. Pemenwue sKCIIepUMEHTATBHBIX 3a1a4 10 Teme «Hemeramner 1V —
VII rpynn 1 ux coenuHeHU .

13. Pemenue IKCIICPUMCHTAJIBHBIX 3a/Ja4 I10 TEMC «MeTamnisl ¥ uX
COCIMHCHUS .

Codepofcauue Kypca «Xumus. 8 knacen.
(68 uacos, 2 uaca 6 neoenio)

Pa3nen |. Beenenue (5 yacos).

Tena m BemiectBa. CBoiicTBa BemleCTB. DTaJOHHBIE (PU3MUECKHE CBOWCTBA BEILECTB.
Martepuansl ¥ MaTepuaigoBeneHue. Poiab XUMHM B KM3HHM COBPEMEHHOIO OOIIECTBa.
OTtHoueHne 0611ecTBa K XUMHUK: XeMopuius U XxeMopoOus.

[lpeamer xuMuu. MeToApl TIO3HAHUS B XUMHH: HaONIOJEHHWE, DKCIICPHMEHT,
MoJenupoBaHue. Mojenn MaTepuaibHble W 3HAKOBBIE, WM CHUMBOJIbHbIE. McTrouHukn
XUMHUYEeCKOH MH(OpMaluy, ee IMOJIy4YeHHE, aHaIW3 U NPEACTABICHUE €ro pe3ysiabTaToB.
[loHsATHE O XUMHYECKOM »3JIEMEHTe M (OpMax €ro CyLIECTBOBAHMSA: CBOOOJHBIX aTOMax,
IPOCTBIX M CIOXHBIX BellecTBax. [IpeBpaiienus BeniecTB. OTIMYNE XUMUYECKUX PEaKLUN OT
¢u3nueckux siBaeHuid. KpaTkue cBeeHUs U3 UICTOPUU BOZHUKHOBEHHUS M Pa3BUTUS XUMHUH. PoJb
OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUH XMMHYECKOU



Hayku — pabotel M. B. JlomonocoBa, A.M. bytneposa, JI. 1. MenneneeBa. Xumuueckas
CUMBOJIMKA. 3HAKA XUMHYECKUX DJIEMEHTOB U MMPOUCXOKACHUEC HUX Ha3sBaHUU. XHUMHUYECKHE
dopmynbl. Uanekcel 1 ko3 dunmenTsl. OTHOCHTENBHBIE aTOMHAs M MOJICKYJISIpHAs MacChl.
[IpoBeieHne pacyeToB MAcCOBOW JOJIM XMMHYECKOTO 3JIEMEHTa B BEIIECTBE HAa OCHOBE €T0
dbopmyibl. [leproandeckas cuctema xuMuieckux 3iaementoB J1. M. MenneneeBa, ee CTpyKTypa:
MaJible 1 OOJIbIINE NepUO/Ibl, TPYIIIEI M MOArpynmsl. [leproauueckas cuctemMa Kak CipaBOYHOE
OCOOUE JIsl TOJTYYeHUsT CBEJICHUN 0 XUMUYECKUX IJIEMECHTaX.

JdeMoHcTpanuu
*  Mogenu (mapoctepxueBble 1 CTroapTa—Dbpuriieda) pa3TuuHbIX IPOCTHIX U CIOKHBIX
BEIIECTB.

*  OOBEMHBIC Y IAPOCTEPIKHEBBIC MOACIH HEKOTOPHIX XUMUYECKHUX BEIIECTB.
*  Mogenu KpUCTAINIMYECKUX PEETOK.
» Bosronka cyxoro Jipaa, iona, uin HagTanuHa. « Koyuiekiuys CTeKITHHOW XUMUIECKOM
MOCYIBL.
*  Kouneknusa MaTepuanoB v U3 U3 HUX Ha OCHOBE aJTFOMUHMUS.
* Ilepuoaunueckas cucteMa xumuueckux sinementoB [[.1. Menneneena.
«  Toprperst 1.5 bepuennyca u JI.11. Menneneena.
* BsaumopeiicTBue MpamMopa ¢ KUCJIOTOW U IOMYTHEHHE U3BECTKOBOM BOJBI.
JlabopaTopHbIe ONBITHI
* (CpaBHeHHE CBOMCTB TBEPABIX KPUCTALNTMYECKUX BEILIECTB U PACTBOPOB.
+ (CpaBHEHHE CKOPOCTH UCTIAPEHHUS BOJIbI, OEKOJIOHA U 3THJIOBOTO CIIUPTA C
($buIbTpOBaANIbHOM Oymaru.
IMpakTnyeckune padoThI
« IlpaBuna TexHMKH O0€30MacHOCTH HpuU paboTe B XuMudyeckoM kabOuHere. [Ipuemsr
oOpamieHust ¢ 1a00paTOpHBEIM 00OpPYIOBaHMEM | HArpeBaTeIbLHBIMU MPUOOpAMHU.

Pazgen Il. Atombl xumMuyeckux 3jeMeHTOB (9
4acoB).

ATOMBI Kak (opMa CyIIECTBOBAHUS XHMHUYECKHUX 3JeMEHTOB. OCHOBHBIE CBEJECHUS O
CTpOCHHUU aTOMOB. JloKa3aTenbcTBa CIOXHOCTH CTpoeHusi atomoB. Ombitel Pesepdopna.
[InanerapHast MOJENb CTPOEHUS aTOMA.

CocTaB aTOMHBIX fJ]iep: NMPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHas Macca. B3aumocBs3b
MOHITHH «IIPOTOH», KHEUTPOH», «OTHOCUTENIbHASL AaTOMHASI Macca.

W3MeHeHne yucia IpoTOHOB B SApe aroMa — o0pa30BaHHE HOBBIX XMMHYECKHUX HJIEMEHTOB.
W3meHeHne uucia HEUTPOHOB B sjipe aroma — oOpa3zoBaHue H30TONOB. COBpEMEHHOE
OIIPEACIICHUE MTOHATHUS «XUMHUYECKUN 3JIEMEHT». M30TONBI Kak pa3HOBUIHOCTH aTOMOB OJHOIO
XMMHYECKOI0 IEMEHTA.

OnexTpoHsl. CTpOEHNE DIIEKTPOHHBIX YPOBHEN aTOMOB XMMUYECKHX AJIEMEHTOB MaJIbIX
nepuozos. [loHaTHE 0 3aBEpILIEHHOM 3JIEKTPOHHOM ypoBHe. [lepuoauueckas cucrema
xuMuieckux 3aementoB J1. V. MenneneeBa u cTpoeHHE aTOMOB — (PU3HUYECKUI CMBICIT
IIOPSIIKOBOTO HOMEpA 3JIEMEHTA, HOMEpa IPyIIIbl, HOMEpa Mepruoa.



W3MeHeHne uncia B3JIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHMYECKOIO
JJIeMEHTa — 00pa30BaHME TOJIOKUTEIBHBIX M OTPUIIATENBHBIX MOHOB. MOHBI, 00pazoBaHHbIE
aTOMaMHU METAJIOB U HEMETasuIoB. [[puunHBI H3MEHEHHs METAaJUIMYECKUX U HEMETAININYECKHUX
CBOKMCTB B mepuojaax u rpynmnax. Obpa3oBanue OuHapHBIX coequHeHui. [loHaTne 00 MOHHOU
cBs3u. CxeMbl 00pa30BaHusl HOHHOH CBSI3H.
B3aumopneiicTBue aTOMOB  SJIE€MEHTOB-HEMETAIJIOB  MEXAy co0oif —  oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJ MPOCTBIX BeniecTB. KoBaleHTHas HENOJsIpHAas XWMHUYECKasl CBS3b.
DJEeKTPOHHBIE U CTPYKTYpHBIE (GopMyIbl. B3anMonelcTBie aTOMOB HEMETAIJIOB MEKAY c000ii
— o0Opa3oBaHue OMHAPHBIX COCTUHEHUN HEMETAIUIOB. DJIEKTPOOTPHIATENbHOCTh. KoBaneHTHas
noJisipHasi cBsA3b. [IOHATHE O BaJIEHTHOCTH KaK CBOICTBE aTOMOB 0Opa30BbIBATH KOBAJIEHTHBIE
xumuueckue cBsi3u. CocraBieHue (GopMyal OHHAPHBIX COEIMHEHMH 10 BaJCHTHOCTH.
HaxoxneHnue BajgeHTHOCTH 10 popMyiie OMHAPHOTO COSIUHEHUS.
B3anMmoseiicTBre aTOMOB METAJUIOB MEXTy COO0H — 00pa30BaHNE METAITMYECKUX KPUCTAIIIOB.
IToHsTHE O METATUIMYECKOU CBA3H.
JeMoHCcTpanun

*  Mopnenu aTOMOB XMMHUYECKUX JIEMEHTOB.

* Ilepuoguueckas cucrema xuMmudyeckux 3yeMenToB Jl. . Menpeneesa (pa3inyuHbie

(dhopMmsr).

*  UiroroBnenue Mozeneit MoJaeKys OMHAPHBIX COETUHEHUH.

*  HsroroBneHue MoJenu, HIUTIOCTPUPYIOLIEH CBONCTBA METAIUINYECKON CBA3H.
JlaGopaTopHbIe ONbITHI

*  MogaenupoBaHue NPUHLKIIA AEHCTBUS CKAHUPYIOIIETO MUKPOCKOTIA.

*  UsroroBnenue Mojeneit MOJIEKya OMHAPHBIX COSTUHEHUN.

*  M3roroBneHue MoJenu, WIUTIOCTPUPYIOLIEH CBOMCTBA METATNIMYECKOU CBS3H.

Paznen I11. IlpocThie BenecTBa (6 Yyaco.).
[Tonoxxenue MeTajlioB U HEMETAUIOB B llepuoanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB

. U. Menneneesa. BaxxHeuue mpocThie BELIECTBA
— MeTaJbl (KeNne30, aJlOMUHUM, KalublMii, MarHui, HaTpuii, kamuii). O0mue Qusndeckue
CBOMCTBa MeTa/JIOB. BakHelIne MpOCThIe BEIIECTBA- HEMETAUTbl, 0Opa30BaHHBIE aTOMaMH
KHCIIOpOJIa, BOAOpOJA, a30Ta, cepbl, Qocdopa, yriepoma. Molekylbl MPOCTHIX BEHIECTB-

HEMETAJJIOB — BOJOPOJA, KHUCIOpoAa, a30Ta, rajgoreHoB. OTHOCUTENbHAs MOJIEKYISpHas
Macca. CocoOHOCTh aTOMOB XMMHMUYECKHUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKHUX IMPOCTHIX
BEIIECTB — AaJUIOTPOMuUs. AJUIOTpOomHbIe MoauduKalud Kuciopoaa, ¢ocdopa, oJoBa.

MeTtannuueckue M HEMETAIMYECKUE CBOWCTBA IPOCTBIX BELECTB. OTHOCUTENBHOCTH ITOIO
MTOHSITHSL.
Yucno Asoragpo. KonmuectBo BemectBa. Moab. MomsipHas macca. MossipHblii 00beM
razoo0pa3HbIX BellecTB. KpaTHble equHUIIBI U3MEPEHHS KOJIMYECTBA BEIIECTBA — MUJUIMMOJb
U KWIOMOJb, MWUIMMOJISIDHasT W KWJIOMOJSIpPHAsT Macchl BEIECTBA, MUJUIMMOJIAPHBIA U
KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.
PacueTsl ¢ HCTIOIB30BaHUEM MTOHATHH «KOJIMYECTBO BEIIECTBA», «MOJIIPHAS MAaCcCay, «MOJISIPHBIN
00BEM T'a30B», «YHCI0 ABOTaapO».
JdeMoHcTpanuu

* llonmyuenue o30Ha.



*  OO0pas3ubl 6e0ro U ceporo 0j0Ba, 0eoro u KpacHoro docdopa.
* Hexoropble MeTa/uIbl U HEMETAJJIbI C KOJIMYECTBOM BellecTBa 1 Mob.
*  MoumnspHslif 00BEM ra3000pa3HbIX BEIIECTB.

JlabopaTopHblie ONbITHI

*  (O3HaKOMIJIEHHE C KOJIJIEKLIMEH METajJIoB. * O3HaKOMIJICHHE C KOJIJIEKLIME HeMETaJlJIOB.

Pazgen IV. CoenquHeHusi XMMHYECKHX JJIEMEHTOB
(14 uacos).
Crenienp okwucieHusi. CpaBHEHHE CTCTICHW OKHCIICHHS W BaJleHTHOCTH. OrpeselieHue
CTCIICHU OKHUCJICHUA 3JICMCHTOB B 6I/IHapHI)IX COCOIUHCHUAX.

Cocrasienue hopMya OMHAPHBIX COSAMHEHUH, 00N CTIOCO0 WX HAa3BaHUM.
buHapHble COEIMHEHUS METAVIOB W HEMETAIIOB: OKCHABI, XJOPHUABI, CYIbQUABI U TIp.
CocraBnenue ux popmyin. buHapHbIe COeTUHEHNST HEMETAJUIOB: OKCHIBI, JIETY4He BOJIOPOIHBIC
COCJIMHEHUs, UX COCTaB W Ha3BaHus. [IpencraBuTenu OKCUIOB: BOJAA, YIJIEKHCIBIM ras,
HeraimieHasi u3BecTb. IIpencraBuTeny JNETY4MX BOJOPOIHBIX COEIUWHEHUI: XJIOPOBOAOPOI M
aMMHUaK.
OcHoBaHMsI, UX COCTaB M Ha3BaHHA. PacTBopuMocTh OcHOBaHUN B Bojne. llpencraButenu
IeJIOYeH: TUAPOKCUIBI HATPUS, Kanus U Kanblus. [lonarue 06 uHIUKAaTOpax U Ka4eCTBEHHBIX
peakusx.
Kucnotsl, ux coctaB u Ha3Banus. Knaccudukamms kucnot. [IpencraButenu KUCIOT: cepHas,
consiHas, a3zoTHas. [loHsTMe o mkane kucioTHocty (wmwkana pH). M3menenne oxpacku
WHJUKATOPOB.
Conu Kak NpOM3BOAHbBIE KHCIOT M OCHOBAaHUH, UX COCTAaB M Ha3BaHUA. PacTBOpUMOCTh coseii B
Boze. [IpencraBuTenu coneli: XJI0pua HATpHs, KapOoHAT U pocdaT KaabITusl.
AMop(dHBIE U KPUCTAJIIMYECKHE BEIIECTBA.
MexMOJIeKyIIpHbIE B3aUMOAEHCTBUS. THITBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTB BEIIIECTB OT TUIIOB KPUCTAIUTMYECKHUX pemeTok. UucTrie BemecTBa u cMecH. [Ipumepsr
KUJIKUX, TBEPIBIX M ra3000pa3HbIx cmecei. CBOMCTBA YUCTHIX BeUIecTB U cMecei. VX cocras.
MaccoBast 1 00beMHast 1011 KOMIIOHEHTa cMecHu. PacueTsl, CBS3aHHbIE C UCIIOJIb30BaHUEM
MOHSITHSL «JI10JISI».
JeMoHCcTpanun

*  OOpa31el OKCHUIOB, KUCTIOT, OCHOBAHUH M COJICH.

*  Mojenu KprCTaIUIMYECKUX PEIICTOK XJIOpUIa HaTpus, aiMasa, okcuaa yriepoaa (1V).

*  KucnoTtHo-11e/104HbIe MHANKATOPHI, U3MEHEHUE UX OKPACKH B PA3JIMYHBIX Cpefax.

*  YHuUBepcaJbHBIA HHAUKATOP U U3MEHEHUE €T0 OKPACKHU B PA3JIMUHBIX CPEIax.

+ Ilxana pH.
JlaGopaTopHbIie ONbITHI

*  O3HaKoOMIIEHHE C KOJUIEKLIUEH OKCUJIOB.

*  O3HaKoOMIIEHHE CO CBOMCTBAMU aMMHAKa.

* KauecTBenHnas peakuus Ha yTJIEKUCIBIN ra3.



*  Onpenenenue PH pacTBOPOB KUCIOTHI, IEJIOYN U BOJIBI.
*  Onpenenennie PH TMMOHHOTO U 0JIOYHOTO COKOB Ha Cpe3e IUIOJI0B.
*  O3HaKOMIIEHHE C KOJUIEKLHUEN CONEH.
*  O3HaKOMIIEHHUE C KOJUICKIIUEH BEIIECTB C PA3HBIM TUIIOM KPUCTALUTUIECKON PEIIETKU.
*  Uroronenune Mojenei KpUCTATUIECKUX PEIIETOK.
*  O3HakomIleHHE ¢ 00pa31IOM TOPHOI OPOIBL.
IpakTH4yeckue padoThl
« [IpuroTtoBnenue pacTBopa caxapa U pacuéT ero MacCcoBOM J0JH B pacTBOpE.

Pasznen V. HN3MeHnenusn, NMPOUCXOASIIIIHAE c
BemecrBamu (14 yaco).

[lonsiTue siBIEHMI, CBA3aHHBIX C U3MEHEHUSAMU, IPOUCXOIALIUMHU C BEIIECTBOM.
SIBnenus, cBA3aHHBIE C U3MEHEHUEM KPUCTAJUIMUECKOIO CTPOEHMSI BELLECTBA IPU ITOCTOSHHOM
€ro coctaBe, — (¢u3uueckue sBieHus. Duznueckue SBICHUS B XUMHUHU: TUCTHIUIALUS,
KpHUCTaJUIN3alusl, BBIIAPUBAHUE M BO3TOHKA BEIIECTB, (PHIBTPOBAHWE W LEHTPHU(YTHPOBAHUE.
SIBneHus, cBsi3aHHBIE C U3MEHEHUEM COCTaBa BEIECTBA, — XUMHUUECKHe peakiuu. [IpusHaku u
YCIIOBUSI IPOTEKAHUSI XUMUYECKUX peakiiii. Beienenue TerioTs! 1 cBera
— peakuuu roperus. [lonsTre 00 3K30 - ¥ SGHAOTEPMUYECKUX PEAKIHAX.
3aKOH COXpaHEHMs Macchl BELIECTB. XHUMUYECKUE YpaBHEHMs. 3HAUYEHHE UHIEKCOB U
ko3 unrenToB. CocraBieHne YpaBHEHUH XUMUYECKUX PEaKIHH.

PacyeTsl Mo XMMUYECKUM ypaBHEHHsAM. PerieHue 3ajad Ha HaXOXKIEHHE KOJIMYECTBA, MACCh
Wil obbeMa MPOJYKTa pEeakiMH MO KOJIWYECTBY, Macce WM OOBEMY MCXOJHOTO BEILECTBA.
PacueTsl ¢ MCHONB30BaHMEM MOHATHS <JIOJIS», KOTJAa HCXOAHOE BELIECTBO JaHO B BHJIE
pacTBopa C 3aJaHHOM MAacCOBOM JOJIEM pPACTBOPEHHOI'O BEMIECTBA WIIM  COJEPKUT
OIIPEIETIEHHYIO JI0JII0 IPUMECEH.

Peakuuu pasnoxenus. IlpencraBneHne o ckopocTd XuMuYeckux peakuuil. Karanuszatopsl.
@®epmentsl. Peakuuu coenuHenus. KaTamuTuueckue W HEKAaTAIUTHUECKUE PEAKIIMH,
oOpaTtumble U HeoOpaTuMble peakiuu. Peakuuu 3amemieHus. Psjg akTUBHOCTH METajoOB, €ro
HCII0JIb30BAaHUE ISl IPOrHO3MPOBAHMS BO3MOKHOCTH MPOTEKAHUS PEAKIUI MEXIY METalJIaMu
U KUCJIOTaMH, pEakUUi BBITECHEHUS OJHMX METAJUIOB U3 PACTBOPOB HMX COJIEH IPYrMMH
MeTautamMu. Peaknum oOmena. Peakumum HeiTpammzanuu. YClIOBUS NPOTEKAHHS pPEaKIUi
oOMeHa B pacTBOpax /10 KOHIIA.

Tunbl XUMUYECKUX PEAKLIHUN HA MPUMEPE CBOMCTB BOJbl. Peakius pas3inokeHusi — 3JIEKTPOJIU3
BO/bl. Peakuun coennHeHNs: — B3aMMOJICHCTBHE BOJBI C OKCHIAAMU METAJUIOB M HEMETAJUIOB.
VYcinoBue B3auMOJEHCTBHS OKCHJOB METaUIOB W HeMeTauloB ¢ Bojol. IlonsaTue
«TUIPOKCUIB». Peakiuu 3aMelieHns — B3auMOIeHCTBHE BOJbI ¢ MeTailaMu. Peakiiun oOmMeHa
— TUJPOJIU3 BEIIECTB.

JdeMoHcTpanuu

« Ilpumeps! puznyeckux SBICHUN: a) MIaBICHUE MapaduHa; 0) BO3TOHKA HOJIa HITU
OCH30IHOI KUCIIOTHI; B) pACTBOPEHUE OKPAILICHHBIX COJIEH; I') U Qy3us AYIUCTHIX
BELIECTB C rOpsIIeH JJaMIOUKU HaKaJIUBaHMUS.

+ IIpumepsl XUMHYECKUX SIBJICHUIL: a) ropeHne Maruusi, pocdopa; 6) B3auMoielicTBre
COJISTHOM KHCJIOTBI C MPaMOPOM WJIM MeJIoM; B) TTosrydeHue ruapokcuaa meau (II); r)
pacTBOpEHUE MOJYYEHHOT O THAPOKCHIA B KUCIIOTAX; /1) B3AUMOACHCTBUE OKCUIA METU
(IT) ¢ cepHoit kucnOTOM NpHU



HarpeBaHUU; €) pa3joKEHHUE MepMaHraHaTa Kajlus; ’K) pa3joXKeHHE MEepOKCcHIa
BOJIOpO/Jia C MOMOIIBIO JAMOKCHIA MapraHila W KaTaja3bl KapTogels WM MOPKOBH; 3)
B3aMMO/IEHCTBHE Pa30aBICHHBIX KUCIOT C METaJJIaMH.
JlabopaTopHbIe ONBITHI
+ IIpoxanmBaHne MU B INIAMEHHU CIIUPTOBKH.
« 3amenienue meau B pactBope xsopuaa meau (1) sxemezom.
IpakTyeckune padoTbI
« HaOnroneHus 3a UI3SMEHEHUSIMH, IPOUCXOAAIIMMH C TOPSIILEH CBEUOMH.
*  AHanus No4BBI U BOJBL
+ IIpu3HaKu XMMUYECKUX PEAKLIUM.

Paznen VI. PacrBopenue. PactrBopbl. CBojiicTBa pacTBOpOB
1ekTpoauToB (18 yacos).

PactBopenne kak ¢uszuko-xumuyeckud mpouecc. llonsatue o rugpartax
Kpuctaymioruaparax. PactBopumoctb. KpuBble pacTBOpUMOCTHM Kak MOJEib 3aBUCHUMOCTHU
pacTBOPUMOCTH TBEPJIbIX BEIIECTB OT TeMIepaTypbl. HacblllleHHbIe, HEHACHIIICHHBIE U
TIEPECHIIICHHBIE PACTBOPBL. 3HAUEHHE PACTBOPOB JIs TPHUPOIBI U CEIBCKOTO XO3SUCTBA.
[TonsiTne 00 AIAEKTPOIUTUYECKON ITUCCOIHUAIIAN. DIEKTPOIUTHI M HEIJICKTPOJIUTHL. MeXaHu3M
JUCCOLMALUN JIEKTPOIUTOB C Pa3Iu4HbIM XapakTepoM CBs3U. CTENneHb 3JEKTPOJIUTUYECKON
nucconuanuu. CUnbHbIE U ca0ble STEKTPOIHUTHI.

OCHOBHBIE TMOJIOKEHUS TEOPUU IIIEKTPOJIUTHUYECKON nuccouuanuu. MoHHble
ypaBHeHHUs peakuui. Peakiuum oOmena, unymue 1o koHua. Knaccudukanus
MOHOB M X CBOMCTBA.
Kucnotel, ux knaccudukanusa. [uccoumanusi KUCIOT U UX CBOMCTBa B CBETE TEOPHH

AIEKTPOJUTUYECKOH  THUCCOLMUALINU.
B3anMopeiicTBre KHCIIOT C OKCHIaMH METAJIIIOB. B3anMoielicTBUE KUCIIOT C OCHOBAHUSIMH —
peakius HeuTpanu3anuu. BzanmoelictBre KUCIOT ¢ coyisiMu. Vcrionp30BaHne TaOIHIIbI
PaCTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.
OcHoBanus, ux Kiaccupukanus. Jlucconnais OCHOBaHUH U X CBOWCTBA B CBETE TEOPHH
3JIEKTPOJUTUYECKON AUCCOUMAMU. B3auMoaericTBuEe OCHOBAHUM C COJISIMH.
Hcnons3oBanue TaOIUIBI paCTBOPUMOCTH JUTSt

XapaKTePUCTUKU

Conm, ux gUCCOLMAIUs U CBOMCTBA B CBETE TEOPHUH JEKTPOIUTUUECKON JTUCCOIUAIIIH.
B3aumogeiicTBue coneitl ¢ MeTaniamMu, 0COOEHHOCTH 3TUX peakuuid. BzaumonaeicTsue comnei ¢
cossimu. Mconp3oBanue TaOIUIIBI pACTBOPUMOCTH JIJIsI XapaKTEPUCTHUKNA XUMUYECKUX CBOMCTB
coJIeH.
O06o0menne cBeleHni 00 OKCHIax, MX KIIacCH(PUKAIIMKA U CBOMCTBAX.
I'eneTnueckue psiabl METaUIa M HEMETAILIA.
I'eneTnyeckas CBs3b MEXKAY KJIacCaMU HEOPTraHUYECKHUX
BelecTB. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
OmnpeneneHue creneHeil OKUCIeHHs JUIsl 3JIEMEHTOB, 00pa3yIOLINX BEUIECTBA Pa3HbIX KJIACCOB.
Peakuyu noHHOro oOMEHa M OKUCJIMTEIbHO- BOCCTaHOBUTENbHbIE peakuuu. OKucCIuTedb U
BOCCTAHOBUTED, OKHCJICHUE u BOCCTaHOBJICHUE. CocraBnenue YpaBHEHUI
OKHUCJIUTETbHOBOCCTAHOBUTEIBHBIX PEAKIIUN METOIOM AJIEKTPOHHOTO OaslaHca.

CsoiicTBa MPpOCThIX BCHICCTB — MCTAJUIOB MW HEMCTAJIOB, KHUCJIOT H Ccolleli B CBETE
OKHCJIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHHﬁ.



JdemoHcTpanuu
*  HcnbpiTanue BelecTB M MX pacTBOPOB HA JIEKTPOIPOBOIHOCTD.
*  3aBUCUMOCTb 3JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPAIUH.
*  JIBM>KEHHME OKpaAlICHHBIX HOHOB B 3JICKTPUUYECKOM MOJIE.
«  BszaumojeiicTBHe IIMHKA C CEPOM, COMSHOM KHCI0TOM, Xopuaom meau (I1).
* T'openue maruws.
*  BzaumopneilicTBuE XJIOPHON M CEPOBOIOPOTHOM BOJBL.
JlaGopaTopHblie ONbITHI
*  BzaumopeiicTBue pacTBOPOB XJIOpHUA HATPUS U HUTpaATa cepedpa.
+ IlomydeHue HEPACTBOPUMOTO TUIPOKCUIA U B3aUMOJICHCTBUE €r0 C KUCIOTAMH.
*  BsaumojelcTBHE KUCIOT C OCHOBAHUSIMHU.
*  BzaummopelicTBHE KHCIOT C OKCHAAMH METaJUIOB.
*  BzaumopelicTBHE KHCIOT C METaJUIaMU.
e BsaumojelicTBUE KHUCIOT C COISIMHU.
*  BizaumopneiicTBue mieoYed ¢ KUCIOTaMU.
*  BizaumopneiicTBue mienovye ¢ OKCUIAaMHU HEMETAJLIOB.
«  BzaumopneilicTBue mieiouen ¢ COJSIMH.
* IlonydeHnue u cBOMCTBA HEPACTBOPUMBIX OCHOBAHMIA.
*  BsammopelcTBHE OCHOBHBIX OKCHIOB C KUCIOTAMU.
e BsaumoneiicTBHE OCHOBHBIX OKCHJIOB C BOJOM.
*  BzaummopelcTBHE KHCIOTHBIX OKCHAOB C IIEIOYaMHU.
*  BizaumoneiicTBHUe KUCIOTHBIX OKCHUIIOB C BOJIOM.
*  BizaumogneiicTBue coJjiel ¢ KUCIOTaMU.
*  BizaumopneiicTBue cojied C LIETOUYaAMHU.
«  BzaumopneiicTBHe COJIEH C COIAMU.
*  BzaumopneiicTBuE pacTBOPOB COJIEN C METAJUIAMU.

IpakTn4yeckue padornl * MoHHBIC peakiU.

*  VYcioBus IpOTEKAHUS XUMUYECKUX PEAKLIUN MEXKY paCTBOPAMHU AJIEKTPOJIUTOB J10
KOHIIA.

«  (CpoiicTBa KHUCJIOT, OCHOBAaHHI, OKCHJIOB B COJICH.
*  Pemenue skcnepruMeHTANBHBIX 3a/1a4.



Cooeporcanue Kypca
«Xumus. 9 knacce»

(68 uacos, 2 uaca ¢ neoenio)

Paznen |. O600menne 3Hanmii mo Kypcey 8 kiaacca. Xumudeckue peakuuu (5 4aco).
coseoOpa3yrolye u HecoseoOpasyrommue. [ uapokcuipl: OCHOBaHUs, aM(OTEepHbIE THIPOKCU DI,
KHCJIOPOACOAEpIKaIne KucioTel. CpeHue, KUCible, OCHOBHbIE U aM(pOTEPHBIE COJIH.

O0600611eHrEe CBeACHHUM 0 XUMUYECKUX peakiusax. Kinaccupukanys XuMHUECKUX peakiuit
0 PA3JIMYHBIM MTPU3HAKAM: COCTaBY M YUCIIY PEarupyromnx U 00pa3yIouXcs BEIIeCTB,
TerioBoMy 3¢ dexty, 00paTuMOCTH, N3MEHEHHIO CTETICHEH OKHUCIICHUS 3JIEMEHTOB,
00pa3yoIlyX pearupyromye BeUecTBa, arperaTHOMY COCTOSIHUIO pEearupyolnX BEIIeCTB,
MCIIOJIb30BAaHUIO KaTaJanu3aTopa.

Ilonatne o ckopocTH XUMUYECKOU peakuu. PakTopsl, BIAMSIONIME HA CKOPOCTh
XMMHUYECKHX peaKkLuii: IpUpoja pearupyromux BeecTB, UX KOHIEHTpalus, TeMIleparypa,
IUIOIAAb CONPUKOCHOBEHHUS, HAJTMUME KaTaiau3aTopa. Katamus.

JeMoHCcTpanuu

*  O3HaKOMJIEHHE C KOJUIEKIMSIMU METAJJIOB U HEMETAILJIOB.

e 3aBUCUMOCTb CKOPOCTH XMMHUECKON pEeaKIMK OT IPUPO/Ibl PEarupyrouux BEIIECTB.

e 3aBUCUMOCTb CKOPOCTH XMMHUECKON peaKlUU OT KOHIIEHTPALMK Pearupyoumx

BEILIECTB.

*  3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEeaKIMU OT IUIOIIA 1 COIPUKOCHOBEHUS

pearupyronmx BeIECTB («KUISALIUN CI0).

*  3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMK OT TEMIIEPATYPhl PEarupyroLIX

BEIIECTB.

* T'OMOreHHBIN U IreTepOreHHbIN KaTaJIn3bl.

* depMeHTATUBHBIN KaTalus.

* HMurubuposanue.

JlaGopaTopHblie ONbITHI

* BzaumopelicTBue aMMHaKa U XJIOPOBOJIOPOA.

e Peakums HeUTpamu3aiuu.

* HaGmonenue TeroBoro 3¢dexra peakiuy HelTpain3aluy.

* BsaumoneiictBue cepHoit kuciotel ¢ okcuaom meau (11).

* PaznoxeHue nepokcuaa BoJ0po/ia ¢ HOMOIIbI0 okcuaa mapranna (1V) u xaranassl

¢ 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMH OT MPUPObI PEATUPYIOLINX BELIECTB HA

IIpUMepe B3aUMOAEHCTBUS PaCTBOPOB THOCY/Ib(aTa HaTPUs U XJlopuja 6apus,
THOCYNb(aTa HATPUS U COJITHOW KHUCIIOTHI.

*  3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIMK OT MPUPOJIBI METAILIOB TIPH UX
B3aUMOJICHICTBUU C COJITHOU KUCIOTOM.

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKIMK OT IPUPOJIbI KUCIOT IIPH UX
B3aUMOJICHCTBUU C JKEIIE30M.

*  3aBUCUMOCTb CKOPOCTH XUMHUYECKON peaklUy OT TEMIIEPATYPH.
*  3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEeaKlUy OT KOHLIEHTPAIUH.



*  3aBUCUMOCTbH CKOPOCTH XUMHUYECKOU PEaKlUU OT IJIOMIA 1 COMPUKOCHOBEHHUS
pearupyronux BeIecTs.

*  3aBHCHUMOCTb CKOPOCTH XUMHUYECKON PEaKIMK OT KaTalu3aTopa.

Paznen Il. Xumnueckue peakumu B pacTBOpax
(10 yacos).

[lonsatue 00 »3IEKTPOIUTUYECKON TUCCOUMALUU. OJNEKTPOJUTHI U HEIIEKTPOIUTHI.
MexaHu3M JAHMCCOLMALMM  3JEKTPOJIMTOB €  Pa3jiuyHbIM XapakrepoMm cBsi3u. (CTeneHb
ANEKTPONUTHYECKON qucconrannu. CUIbHBIE U CT1a0ble SJIEKTPOIUTHI.

OcCHOBHBIE TIONIOKEHUSI TEOPUU DJICKTPOIUTHYECKON auccormanuu. Krmaccudukamus
MOHOB M WX CBOicTBa. KHCIIOTHI, OCHOBaHMS M COJM KakK 3JIeKTpoiuThl. X Kinaccupukanus u
JIACCOLIAIHA.

OO6mme XMMHYECKHME CBOMCTBA  KHUCJOT: HM3MEHEHHE OKPAacKh  HHIUKATOPOB,
B3aUMOJICHCTBHE C MeETaUIaMU, OKCHIAMH U THAPOKCHIAMH METANIOB M  COJSIMHU.
MonekynspHble U HOHHBbIE (IIOJIHBIE U COKpAIIEHHbBIE) ypaBHEHHs peakuui. XUMUYECKUI
CMBICJI COKpAIIEHHBIX YPaBHEHUU. YCIOBUS MPOTEKAHUS PEAKIIMA MEXAY SJIEKTPOJIMTAMH 0
KOHIIA. Psi1 aKkTUBHOCTH METAIIOB.

OOmue XMMUYECKHE CBOMCTBA IIENOYEH: B3aMMOJCHCTBHE C KHUCIOTaMH, OKCHAAMHU
HEeMeTalioB © coisamMu. OOmuMe XWMUYEeCKHEe CBONCTBA HEPACTBOPUMBIX OCHOBAaHHUU:
B3aMMOJICHCTBUE C KUCIOTaMU, Pa3JI0KEHUE IPU HATPEBAHUU.

OO0mre XUMUYECKUE CBOMCTBA CPETHUX COJICH: B3aMMOJICHCTBHIE C KHCIOTAMHU, IIEJI0YaMH,
COJISIMH M MeTaJulaMu. B3anMo1eICTBHE KUCIBIX COJIEH CO IIETOYaMHu.

I'maponn3 xak OOMEHHOE B3aUMOJEWUCTBUE cOJell ¢ BOAOM. ['maponu3 coiiv CUIBHOTO
OCHOBaHHUSI W Ca00W KHUCIOTHL ['mMaponm3 comu ciaboro OCHOBAaHUS M CHJIBHOW KHCIIOTHI.
Bonopoansrii mokazarens (pH).

CBoiicTBa KHUCJIOT, OCHOBAaHHMM, OKCUJOB U COJICH B CBETE TEOPUHU DJICKTPOJUTHUECCKOU
JUCCOLIMALIMU U MPEICTaBICHUI 00 OKHCIUTENbHO- BOCCTAHOBUTEIBHBIX PEAKLIUAX.
JeMoHCcTpanun

* lcnbiTaHue BelEeCTB U X pacTBOPOB HA JIEKTPOIIPOBOAHOCTb.

*  3aBUCUMOCTB JJEKTPOTPOBOTHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPAIIHH.

*  JIBIWKEHHE OKpaAIICHHBIX HOHOB B AJIEKTPUUYECKOM TIOJIE.

*  OmnpeneneHue xapakTepa Cpebl B pacCTBOpax.

JlaGopaTopHbIle ONbITHI

*  Jluccouumanus cia0bIxX 3JIEKTPOIUTOB Ha MIPUMEPE YKCYCHOM KHUCTOTHI.

+  lI3MeHeHMe OKpaCKH UHIUKATOPOB B KUCIOTHOM CpeIe.

*  Peakuus HeiTpanuzauuu pacTBOpa MIEIOYH Pa3IUYHBIMU KUCIOTAMH.

»  Tlonyuenue ruapoxcuna meau (I1) u ero B3auMoeiicTBHE C Pa3TUUHBIMEA KUCIOTAMH.

«  BzaumopeiicTBre CHIBHBIX KUCIOT ¢ okcuaoM meau (I1).

*  BzaumopnelcTBUE KUCIOT C METAJUIAMH.

* KauecrBenHnas peakiusi Ha KapOOHAT-UOHBI.



+ IlonydeHnue CTyIHSI KDEMHUEBOW KUCIIOTHI.

+  KauecTBeHHas peakius Ha XJOPU/I- U CYIb(aT-HOHBL

+  lI3MeHeHMe OKpacKH UHJIUKATOPOB B IIETOYHON CpeIE.

*  BsaumoneincTBue 1IEI0YEN C YIIEKUCIIBIM Ia30M.

+  KauecTBeHHas peakiys Ha KATUOH aMMOHWUSL.

»  Tlonydenue ruapokcuna meau (I1) u ero pasnoxenwue.

«  Tlonyuenue ruapokcua xeinesa (I11).

«  BzaumoseiicTBue xese3a ¢ pactBopoM cyibdara meau ().

IIpakTH4eckue padoThl

*  Pemenue sxcriepuMeHTANBHBIX 334a4 M0 TEME «DNEKTPOIUTHYECKAS AUCCOLUAIIHSD.

Paszgea |l1l. Hemeranianl u ux coequHenus: (25
4acoB).

CrpoeHue aTOMOB HEMETAJIOB M MX ToJIokeHHe B [lepuogudeckoit cuctemMe XMMHUUECKUX
anemeHToB JI. M.MenneneeBa. Pan snexrpoorpunarensHocTd. Kpuctamnmyeckne pemeéTku
HEMETAJIJIOB — MPOCTHIX BemecTB. Pu3nueckue cBOHWCTBa HeMeTauioB. OOIIMEe XMMHYECKHE
cBoiicTBa HeMeTaIOB. OTHOCUTEIIBFHOCTD IMOHATHI «METaJI» M «HEMETaJLI».

lanorensl, cTpoeHne HX aTOMOB M MoJIeKyJl. Du3nueckue M XMUMHYECKUE CBOICTBA
rajoreHoB. 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB TaJIOT€HOB B 3aBUCHUMOCTH OT UX MOJIOKEHUS
B IMEpPUOAUYECKOM cucreMe. HaxoxkaeHue TraJoreHoB B IIPUPOJE M HUX IOJy4YEHHE.
BI/IOJIOFI/I‘-ICCKOC 3HAYCHHUC U HpI/IMCHeHI/Ie TaJIOTCHOB.

[ajioreHOBOIOPOIBI M COOTBETCTBYIOIIME WM  KHUCJIOTHI:  IUJIABUKOBAs,  COJISTHAs,
OpoMoOBOZIOpO/IHAs,  WOMOBoAopoaHas. [amorenunpl.  KauecTBeHHBbIE — peaknuu  Ha
rajoreHuAuoHbl. [[puMeHeHne COeTMHEHNIA TaJIOTEHOB.

OO6mas xapaktepuctuka 371eMeHTOB VIA-rpynmel. Cepa B mpupojae U €€ MOJydeHHE.
AnnotpornHble MOAH(HUKAIIMM CEPBl U WX CBOHCTBA.

XHAMHUYECKUE CBOMCTBA CEPBI U €€ IPUMEHEHHUE.
CepoBo10pO/I: CTPOCHHE MOJIEKYJIBL, (PU3MUECKUE U XUMUYECKHE CBOMCTBA, MIOJIyYeHHE U
3rHauenue. CepoBomopoanas kuciora. Cynbpuabl U ux 3HadeHue. JIIoMUHO(OPHL.

Oxkcuy cepsr (IV), cepuucras kuciora. Cynbdurel. KadecTBeHHas peakuus Ha
CYIb(UTHOHBI. COH, UX IPUMEHEHHE B HAPOJHOM XO35HCTBE.

IIpon3BOACTBO CEPHOM KUCIIOTHI.

Oxkcug cepsr (VI), cepras kucioTa, cyabdarsl. Kpucramioruaparst.

CepHas KuCJI0Ta KaK CHIIBHBIN A1eKTpoJuT. CBOHCTBA pa30aBIeHHON CEPHOM KUCIOTHI KaK
TUIIUYHOM KUCIIOTHI: B3aUMOJICHCTBUE C METaJIaMU, OCHOBHBIMU M aM(OTEPHBIMU OKCHJIAMH,
OCHOBaHUSMHU U aM(pOTEPHBIMU THIIPOKCHIAMU, coisiMu. KauecTBeHHas peakius Ha
Cynb(aTHOHBI.

OOm1ast xapakTepUCTHKa 3JIEMEHTOB VA-Tpymmbl. A30T, CTPOCHHE €ro aToMa H
MOJIEKYJIbI, CBOMCTBA MPOCTOro BemlecTBa. PU3NYECKUE M XMMHUECKHE CBOMCTBA U
MIpUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTUYECKas POJib.



AMMUak, CTpoO€HHE MOJIEKYJIbI, U (PU3HUecKre CBOMCTBa. AMMMAauHasl BOJA, HAIIAThIPHBIN
CIIUPT, THApPAT amMMuaka. JOHOPHO-aKIENTOPHBIM MeXaHW3M 00pa30BaHUs CBS3U B KAaTHOHE
amMMoHMs. BoccranoBuTenabHBIE CBOMcCTBa ammuaka. CojlM aMMOHHS, HX CBOMCTBA U
npuMeHenne. KauecTBeHHast peakiys Ha KATHOH aMMOHUS.

Oxcuabpl a3zoTa: HecoseoOpasyrolMe M KHUCIOTHbIE. A30THUCTass KHCIOTAa W HUTPUTHI.
A3oTHas KucioTa, €€ nojay4yeHue u coiicrsa. HutpaTsl.

®ocdop, cTpoeHHe aToma, ajUIOTPOIUs, CBOMcTBa Oenoro M kpacHoro ¢ocdopa, Hx
npuMeHeHne. OcHoOBHbIe coeauHeHus:: okcun (ochopa (V) u oprodochopHas kuciora,
docdater. DochopHbIe yIoOpeHUS.

OOmiass xapakrepucTuka 3yeMeHTOB [VA-rpymnmbl: OCOOEHHOCTH CTPOEHMSI aTOMOB,
MIPOCTHIX BELIECTB U COCAUHEHUI B 3aBUCUMOCTH OT UX IOJIOKEHHSI B IEPUOJNUECKON CUCTEME.
VYrinepon. AmnoTporHble MoaMQHUKauu: anMas, Tpadur. AMOpGhHBIA  yIIepoa: caxa,
aKTUBHUPOBAHHBIA yronb. AncopOuus. Xumuueckue cBoWcTBa yriaepona. Kokcoxumumueckoe
IIPOU3BOJCTBO U €r0 NPOAYKLHS.

Oxcunpr yrnepoga (II) m (IV), crpoeHue Mojekysbl, MOJy4yeHHE M CBOWMCTBA, HX
npUMeHeHHe. YTroiabHast kucaoTa. Colu yroabHON KUCIOThI: KapOOHATHI U THAPOKApOOHATHI.
TexHudeckas u nuiieBas coaa.

Opranuydeckast XuMus. YTJIEBOJOPOIBL.

MertaH, 3TaH W MpoIaH Kak IpeJeNbHble (HACBHIECHHBIC) YII€BOIOPOABI. DTHIIEH
U alleTWIEH KaK HeIpesesibHble (HEHACHILEHHBIE) YriieBoaopoabl. CTpyKTypHBIE (hOPMYITbI
BeuiecTB. ['openue yriaeBoopoaos. Peakunu aeruapupoBaHusi NpeAEIbHBIX YIIIEBOJOPOIOB.

CrupTel. DTHIIOBBIH CIIUPT, €TO MOTyYeHHE, IPUMEHEHNE U (PU3HOJIOTHYECKOe JIeCTBHIE.
TpéxaToMHBIH COUPT MIMLIEPHUH. YKCYCHAs KUCIOTa KaK MPeICTaBUTEIh KApOOHOBBIX KUCIIOT.

KpeMmHuii: ctpoeHune aroMma, KpUCTaUIMYECKU KPEMHHUI, €r0 CBOMCTBA Y MPUMEHEHHE.
Oxcup kpemuus (IV), ero npupoHbeie pa3HOBUAHOCTH.

KpeMHuesas kucnora, €€ cojii CUIIMKATHI. 3HAUEHUE COEJUHEHUIM KPEMHUS B )KUBOU U HEKUBOMN
MIPUPOJIE.

IIponsBoacTBO cTeKIIa ¥ eMeHTa. [IpoIyKIHs CHIMKATHON POMBIIIJIEHHOCTH:
OTNITHYECKOE BOJIOKHO, KepaMuka, papdop, pasac. OnTruueckoe BOIOKHO.

Hemetannsl B npupone. @pakiuoHHas NMEperoHKa >KUIKOr0 BO3AyXa Kak CIOCO0 MOIyYeHHS
KHCJIOpoJia, a3oTa, aprona. [lomydenue docdopa, kpeMHUs, XJ0pa, Hoaa. DISKTPOIHU3
pacTBOpPOB.

[lonmyyeHnue cepHOIl KUCIOTBI: ChIPBE, XMMHU3M, TEXHOJOTUYECKAsT CXeMa, METO/
KHIISIIErO CIIOsl, MPUHIUIBI TEIUI0O0OOMEHa, MPOTUBOTOKA U HUPKYISUU. OneyMm.
IIponsBoacTBO aMMuaka:

CBIPBbE, XUMU3M, TEXHOJIOTHYECKAs CXEMA.

JeMoHcTpanumn
+ Komnekuus HeMeTawuioB.
*  Mopenu KpUCTaUNINYECKUX PEMIETOK HEMETAJUIOB: ATOMHBIE U MOJIEKYJISIPHBIE.
*  O30HATOp U MPUHIIMIIBI €TO PaOOTHI.
* Topenue HemeTaIOB — MPOCTHIX BELIECTB: cepbl, (hocdopa, IPEeBECHOTO YIJIsl.
*  OOpa3Lpl raJIoreHOB — IPOCTHIX BEILLECTB.



B3anmopeiicTBre raJloreHOB ¢ MEeTaJUIaMH.

BeiTecHenne ximopoM Opoma uiu iHojia U3 pacTBOPOB UX COJICH.
Konnekuus npupoIHbIX COEAMHEHUH XJI0Pa.

B3anmopelictsue cepsl ¢ METaJUIaMHU.

I'opeHue cepsl B KUCIOpOLIE.

Komnexnust cynbpuaHbIX pyal.

KayecTBeHHas peakuys Ha CyIb(pUI-HOHbI.

OO0ecnBeurBaHNE OKPAIIEHHBIX TKAHEH CEPHUCTBIM Ta30M.
B3anMopeincTBre KOHIEHTPUPOBAHHON CEPHOU KHCIIOTHI C MEJIBIO.
OO0yriMBaHNWe OPraHUYECKUX BEIIECTB KOHUEHTPUPOBAHHON CEPHOM KHUCIOTOM.
Jwnarpamma cocTtaB BO3yXa.

Buano gparments u cnaiiast «[Itnusu Gazapb».

[Tonydyenue, coOupaHue W pacro3HaBaHHE aMMHUAKa.

Paznoxenue Ouxpomara aMMOHHUS.

B3auMozencTBre KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO.
['openune u€puoro nopoxa.

Paznoxenue HUTpaTa Kajius U TOpeHHE B HEM APEBECHOTO YTOJIbKa.
OO0pa31bl NPUPOAHBIX COeAUHEHUH Pocdopa.

I'openue pocdopa Ha BO3yXe U B KUCIOPOJIE.

[Tonmyyenue 6emoro docdopa 1 HCTIBITAHUE €TO CBOMCTB.

Komnexnust «O6pa3ibl IpUPOAHBIX COSAMHEHUH yriepoaay.

[TopTpet H./. 3enunckoro. [lornonenne pacTBOPEHHBIX BEMIECTB UITU T'a30B
AKTUBUPOBAHHBIM YIJIEM.

YeTpoicTBO IPOTHUBOrasa.

Mojenu MoJIeKys1 METaHa, 3TaHa, STUICHA U alleTUIICHA.
BzaumoneiicTBre aTUIeHa ¢ OPOMHOI BO/IOM 1 pacTBOPOM IEepMaHraHaTa Kajus.
OO01re XMMUYeCKUe CBOMCTBA KMCIIOT Ha PUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakliis Ha MHOTOATOMHBIE CITUPTHI.

Komnexnust «O6pa3ubl IpUPOAHBIX COSAUHEHUH KPEMHUS».
Konneknuns crekia, KepaMUKH, IEMEHTA U U3J1€JIUN U3 HUX.
Konnexnus npoyKunuy CHIMKAaTHOM IPOMBIIUIEHHOCTH.
BuneodparmenTs! u ciaitnpl «[Ipon3BoACTBO CTEKIIa U IEMEHTa.
Komnekuus «IIpupoaHsie cOeTUHEHUS HEMETAIIOBY.



*  BuneodparmenTs! u cnaiiapl «DpakIMOHHAS TEPETOHKA KUIKOTO BO3IyXay.
*  Buneodparments! u cnaiiasl «[lomyderrne Bogopoaa, KUCIOpO/aa U raJoreHOB
AIEKTPUUYECKUM CIIOCOOOM.

*  Moguenu annapaToB JUIsl IPOU3BOJICTBA CEPHOUN KUCIIOTBHI.

*  Mozmeab KAISIIETO CII0S.

*  Mogenb KOJIOHHBI CHHTE3a aMMHUAaKa.

+  Bugeodparments! u cnaiinsl «IIpon3BoACTBO CEPHOI KHCIOTHI.

* Bugeodparments! u cnaiinsl «IIpou3BoACTBO aMMHaKay.

*  Komnexuus «Cpipb€ a1 NOMyYEHUS] CEPHOU KUCIOTBI».
JlaGopaTopHbIie ONbITHI

* Pacno3HaBaHue raJoreHu1-uOHOB.

* KauectBenHas peakiusi Ha Cyib(aT-HOHBI.

» KauecTBeHHas peakius Ha KATUOH AMMOHMUS.

*  XHWMHUYECKHE CBOKCTBA a30THOW KUCJIOTHI KaK AJIEKTPOJIUTA.

+ KauectBennas peakius Ha pocdaT-HOHBI.

* IlomydeHue U CBOMCTBA YTOJIbHOM KUCIIOTBI.

* KauecTBeHHas peakius Ha KapOOHAT-HOHBI.

* IIpomyckaHue yriIeKuCiIOro ra3a 4yepe3 pacTBOp CWIIMKaTa HaTpUsl.
IpakTyeckune padoThI

» H3yueHue CBOKCTB COJISIHOM KUCIIOTBHIL.

* H3ydeHue CBOWCTB CEPHOI KUCITOTHI.

* llonydyeHne aMmmHuaka u U3y4eHHE €r0 CBOWCTB.

* Tlomyuenue yriaekucnoro rasa. Kauectsennas peakuus Ha KapOOHAT-UOHBIL.

Pazgen V. Merauibl u ux coequHenus (17 yacos).

[Tonoxenue wmertamoB B Ilepuoanueckod cucreme XuUMHUYECKHX daeMeHtoB /[l .
MeHaeneeBa, CTpOEHHE aTOMOB U KPUCTAJJIOB METaIOB. MeTajuinueckass KpucTajuindecKas
pelieTka W MeTaliMdeckas XuMHuueckas cBs3b. OOmme (u3nueckre CBONCTBA METaJIOB.
UYEpHble U IBETHBIEC METAUIBI.

XUMHYeCKHE CBOMCTBAa METAJIOB KaK BOCCTAHOBHTEIICH, a TAK)KE B CBETE WX ITOJIOKCHUS B
3JIEKTPOXUMHUYECKOM PsIly HAIIPSYKEHUM METaJUIOB.

BzaumonelicTBue METAILIIOB C HEMCTaJlllaMH, OKCUAaMH, KUCJIOTaMH, COJISIMU. AJ'II-OMI/IHOTepMI/ISI.

O6H_Ia${ XapaKTCPUCTUKA 3JICMCHTOB IA-prTIHLI. OKCI/I,Z[BI U TUAPOKCHUIABI HICIIOYHBIX
MCTAJJIOB, UX IIOJIYYCHHC, CBOICTBA U IIPUMCHCHHUC.

Baxwneimme conu IICJIOYHBIX METAJIJIOB, X 3HAYCHHUEC B IIPUPOJAC U )KU3HU YCTIOBCKA.



OO6mas xapakrepuctuka 31eMeHTOB IIA-rpynmbl. OKCHIBI U THIPOKCHBI IIEIOYHBIX
METAJIJIOB, UX IOJY4YEHHE, CBOMCTBA U NPUMEHEHHUE.

Baxnelinme coiau IIETOYHBIX METAUIOB, HMX 3HAUCHHE B TPUPOJE W JKU3HU 4YEIIOBEKa.
KapOonaTs! 1 rTuIpoKapOOHATHI KAJTBIIHS.

Bpemennass u mocTtosiHHast >KECTKOCTh BOAbL. (CrocoObl yCTpaHEHUSI BPEMEHHOW U
MIOCTOSHHON >KECTKOCTH BOJBI.

CoenuHeHHs aIOMUHUS B MpUpojJie. XUMHUECKHE CBOWCTBA anmroMUHUA. OCOOEHHOCTH
OKCHJa W THAPOKCHIA AaIOMUHHUS KaKk aM@OTEepHbIX CoeAWHEHWH. BaxHelmme comau
amoMuHu (xnopun, cynbdar). [IpuMeHeHne anfOMUHHS U €r0 COSTUHEHUI.

OcobeHnHocTH cTpoeHue aroma sxene3a. JKenezo B mpupoje. Baxkueimme pyasl kenesa.
[Tonyyenue uyryna u cranu. Oxkcuasl u rugpokcuast sxxenesa (II) u (I1II). Conu xenesa (II) u
(III). ObHapysxeHne KaTUOHOB KeJie3a B pacTBOpE. 3HAUEHNUE COETMHEHUI JKee3a.

Koppo3sust razoBas (xumudeckas) U 3JIEKTPOXUMUYECKAsl. 3aliTa METaUIOB OT KOPPO3HH.
Meramsl B npupone. Ilonarme o Meramnyprum. YepHas M 1BeTHas MeETaLUIyprus.
[upoMeraimmyprusi, THUAPOMETAILUIYPTHs,  AJIEKTPOMETALTYyprud. JOMeHHBI  mpolecc.
[TepepaboTka uyryHa B cTajgb. IJIEKTPOJIU3 PACILIABOB.

JeMoHcTpanun

* BsaumopneiicTBre HATPUS, JIUTUS U KAIBIUS C BOJOM.

* ['openue HaTpusi, MarHus M *eje3a B KUCIOPOAE.

e Bcrblmka TEpMUTHONW CMECH.

* B3anmoneincTsre CMeCH MOPOLIKOB CEPBI U JKeJIe3a, IUHKA U CEPBIL.

*  BzaumojeiicTBrE aJIIOMUHUS C KUCIOTAMH, IIIeI0YaMH 1 BOJOM.

* BsaumogeiicTBue xeie3a U MEJIU C XJIOPOM.

* Bsaumopneunctsue Meau ¢ KOHUEHTPUPOBAHHON CEPHOM KUCIOTON U a30THOU KUCIIOTON

(KOHLIEHTPUPOBAHHOW U pa30aBICHHOM).

*  Okxpacka IJIaMeHH COCAMHEHUSIMU HICJIOYHBIX METAIJIOB.

* Okpacka IIaMeHU COeTMHEHUSIMU IIETOYHO3EMENIbHBIX METAJIIOB.

e J'amenune n3BeCcTH BOIOIL.

e IlonyueHue >kECTKOM BOJbI B3aMMOJCHCTBUEM YTIJIIEKUCIIOrO ra3a ¢ U3BECTKOBOM BOJIOM.

* VYcTpaHeHHE BPEeMEHHOM )KECTKOCTH KUIITYEHUEM U JI00aBJICHUEM COJIBI.

* VYcTpaHeHHE MOCTOSITHHOM KECTKOCTH JOOABIEHUEM COJIBI.

*  VoHWTHI ¥ IPUHIINT UX AEUCTBUS (BUICODPArMEHT).

*  Kosmekuus npupoaHbIX COEAUHEHUN ATFOMUHUS.

*  BuneodparmenTs! u cinaiiabl «OKcHU alFOMUHUS U €ro Moaudukaun». * [lonyuenue
amM(pOTEPHOTO THIPOKCH/IA ATIOMUHHS U UCCIIEOBAaHUE €T0 CBOWCTB.

e Komnexnus «XuMuueckre HCTOYHUKHU TOKay.

e Pe3ynbTarhl IIUTEIBHOrO SKCIIEPUMEHTA 110 U3YYEHHUIO KOPPO3UU CTaJIbHBIX U3/IEIUH B
3aBUCHUMOCTH OT YCJIOBUH Ipoliecca.

* Boccranosnenne meau u3 okcuaa meau (11) Bogopomom.

* Buaeodparments! u cnaiinsl «I I[pou3BoACTBO YyryHa U CTAJIH.



* Buzaeodparments! u cnaiinel «3nenus U3 4yryHa v CTajm.

*  Buneodparments! u cnaitabl «I[Ipou3BOACTBO aTIOMUHUSY.
JlaGopaTopHble ONbIThI

*  Bzaumopeiictue xenesa ¢ cynbharom meau (I1).

* [lonydeHune N3BECTKOBOM BOABI U OIBITHI C HEM.

* Tlonyuenune ruapoxcua xemnesa (1) u (I11).

» KauecTBeHHBIE peaklly Ha KATHOHBI JKEJe3a.
IIpakTH4eckune padoThl

» JK&cTtkocTh BO/BI U CIOCOOBI €€ ycTpaHeHus. «  PelleHne sKCcriepuMEeHTANIbHBIX 3a7a4
1o teme «MeTasuib».

Pazgen V. Xumus u okpy:kamomias cpeaa (2 yaca).

Crpoenue 3emnu: si1po, MaHTUs, 3eMHas Kopa, tutochepa, ruapocdepa, atmochepa.
XumMu4eckuii coctaB  3emiid. ['opHBIE
nopoabl. Munepansl. Pyasl. Ocamounbie
ropHsle opojibl. [lone3Heie uckomnaeMele.

HcTouHWKM  XMMHMYECKOTO  3arpsi3HEHHS  OKpyXKaromied  cpeasl. [ oOanbHBIC
JKOJIOTHUECKHE TMPOOJeMbl YelOBeYeCTBa: HapylleHHe OHOT€OXMMHYECKUX KPYrOBOPOTOB
XMMHMUYECKHUX DJIEMEHTOB, NOTEIUICHUE KIMMAaTa, KUCIOTHBIE AOXKAU U Jp. O30HOBBIE HBIPHI.
MexayHapoIHOE COTPYIHHYECTBO B 00JACTH OXPAaHbI OKPYXAIOIIEH Cpeabl OT XUMUYECKOTO
3arpsi3HEHUS.

«3enénas XUMHs».
JdeMoHcTpanuu
*  Buneodparments! u cnaiiasl «CTpoeHne 3emMii U €€ XUMUYECKUN COCTaBy.
*  Komeknusi MUHEpanoB U TOPHBIX HOPO/.
*  Komnexus «Pynsl MeTamiosy.
*  BuneodparmenTs u cnaiinbl «I modanbHbIe YKOJIOTHYECKUE MPOOIEMBbI UETOBEUECTBAY.
*  BuneodpparMeHTsI U caaiiibl O CTEIEHN YKOJIOTUYECKOM YUCTOTHI TOBApA.
JlabopaTopHble onbIThI * l3yuenue rpanuTa.

* 3ydeHune MapKUpPOBOK Pa3IUYHBIX BUIOB MPOMBIILJICHHBIX U MPOJOBOJIBCTBEHHBIX
TOBapOB.

Paznen V1. O6001menue 3HaHMI1 10 XMMMHU 32 Kypc OCHOBHOI1 mikoJibl. Iloaroroska k

OcHOBHOMY rocyaapctBeHHOMY 3k3aMeny (OI'J)
(7 uacoB).

CrpoeHnue aToMa B COOTBETCTBUU c MIOJIO)KEHHEM XUMHYECKOI0 3JIEMEHTa
MenpeneeBa. CTpoeHHE BELECTBA: XUMUUECKAs CBSI3b U KpUCTANINYECKas pel€Tka. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHBIX 3JIEMEHTAMH POCTHIX



BEIECTB (METaJUIOB, HEMETAJUIOB M 0JIArOPOIHBIX Ta30B) OT MOJIOKEHUS JIEMEHTOB B
[Tepuonnueckoit cucreme .M. MenneneeBa. TUIIONOTHsl HEOPraHUUECKUX BELIECTB,
paszeneHue ux Ha Kiaccel v rpynnsl. [IpencraBurenn.

[Ipu3Haku U yclIOBUS NPOTEKAHUS XUMHUUYECKHUX PEAKUUU. THIIOIOTUs XUMUYECKHUX
peakuuii Mo pa3nuyHBIM TpHU3HaKaM. Peakiuu noHHOTO 0OMeHa. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIC PEAKLINH.

XUMUYECKHE CBOWCTBA MPOCTBIX BEIECTB. XapakTepHbIe XUMUYECKHE

CBOW(



1.
YKas3anuem Kojiuuecmea uacoe, OmMeEooOUMbBIX HA
0CBOCHUE KAXCOOU membl.

Temamuueckoe njianuposarnue ¢

(8 — 9 knaccwr)

Ne HaummMmenosanue Bcero I'MpakTnueckue JIaGopar«
n/ pa3zaoenos YACOB U padorTsel OIIBIT
pPe3epBHOTO
BpeMEeHH

1 Beenenue. 5 1 2

2 ATOMBEI XHMHYSCKHX o o 3
BJIEMEHTOB.

3 I'TpocTrIe BEellecTsa. 6 (0] 2

4 CoenrHEHHUS XUMHYECKHX 14 o 9
BIJIEMEHTOB.

5 HNzsmenenust, 14 4 2
OIPOUCKXOOAIIHE C
BEllleCTBaMM.

6 Pacreopenue. PacTrBopsbl. 18 4 18
CpolicTBa pacTBOPOB
BIIEKTPOIHUTOB.

7 O06o0Imenue 3HaHui 110 5 O 12
Kypcy 8 kjacca.
KHUMHYECKHE pPEeaKLIH.

8 XHMMHYECKHE pPeaKLli1 B 10 1 15
pacTBOpax.

o HemeTanner 1 ux 25 4 8
COESIHMHEHMUSI.

10 MeTanaer 1 X 17 2 4
COENHHEHMUSI.

11 XHUMHS M OKPY>Karorast 2 0] O
cpenaa.

12 OGcob1eHe 3HAHUE 1o 7 O 0]
XHMMHMH 3a KYPC OCHOBHOM
mxkonel. IToaroroeka K
OCHOBHOMY
rocyaapCTBEHHOMY
sk3ameny (I'TA).

7 HMToro 132 16 75

PesepBHOe BpeMmss — 4 gaca.

(8 Ktacc, 68 uwacoe & o0, 2 Haca & neoesiro)



Ne HanmMenoBanwme paszienon Bcero vacos n [IpakTuueckue padoT
/i pPE3epBHOTO BPEMEHU
1 Baenenmne. 5 1
2  |ATOMBI XUMHYECKHX JIEMCHTOB. 9 0
3 [poctsle BermiecTsa. 6 0
4 CoequHEHNST XUMUYECKNAX DIIEMEHTOB. 14 0
5 | U3meHeHus1, MpOUCXOASIINE C 14 4
BEIIECTBAMMU.
6 | PactBopenue. PactBopsl. CBolicTBa 18 4
PacTBOPOB AJIEKTPOJIUTOB.
7 | Uroro 66 9
PesepBHOe Bpems — 2 yaca.

(9 knacc, 68 uacoe 6 200, 2 uaca 6

Heoeo)
Ne Haunmenosanune pasnenos Bcero yacos n [TpakTueckue pabdot
o/ pE3epBHOTO BPEeMEHU
1 O0600mmenue 3HaHui o Kypcy 8 5 0
KJacca.
XUMHUYECKUE PEAKIIUH.
2 XHUMUYECKHE pEeaKLUU B paCTBOPAX. 10 1
3 HemeTannsl 1 ©X COeIUHEHUSI. 25 4
4 MeTtasibl ¥ UX COSTUHEHUSI. 17 2
5 XuMUS 1 OKpYIKarolas cpejia. 2 0
4 O06006111eH1e 3HAHUI TI0 XUMHUH 32 7 0
Kypc OCHOBHOM 1IKOJIbIL. [TogroToBka
K OCHOBHOMY T'OCY/IapCTBEHHOMY
sk3ameny (I'A).
7 Hroro 66 7
PesepBHOe Bpems — 2 yaca.

IIpunoxenne Ne 1. MaTepuajbHo-
TeXHUYecKoe odecneyeHmne

KoJ-Bo

Kuuroneuarnas npoayKkuus

1. [IpumepHast nporpaMMa OCHOBHOTO OOIIEr0 00pa30BaHMUs 110 XUMHHL.

YueoHuku

1. Xumus. 8 kimace : yueonuk / O.C. I'abpuensan. — 7-e uzn., ucnp. — M. : «JIpodar», 2018. — 287,
[1] c. : mn. — (Poccuiickuii yueOHHUK).

2. Xumus. 9 knacc : yueb. 1i1s obmeodpasosar. opranusanuii / O.C. T'abpuensn, U.I'. Octpoymos,
C.A. Cmagxos. — M. : [Ipocemenne, 2019. — 223 c. : nm.




CoOopHuKH 3a1aHMii

1. Xumus B dpopmynax. 8-11 ki : cnpaBounsie matepuansl / B.I'. Meanos, O.H. I'eBa. — 4-¢ | 15
u3z.,crepeotrit. — M. : llpoda, 2007. — 159, [1] ¢c. : um.
2. Xumus B tabmuiax. 8-11 ki : cipaBounoe nocobue / aBt.-coct. A.E. HaconoBa. — 92, [4] c. : | 15
WL
3. Xumust. 8 kiacc: KOHTPOJIbHBIE U TPOBEepOUHBbIe paboThI K yuebnuky O.C. ['abpuensHa 2
«Xumust. 8 kmace» / O.C. T'abpuensn, I1.H. Bepeskun, A.A. Yiiakosa u ap. — 8-¢ usf.,
crepeotutnt. — M.: llpoda, 2010. — 158, [2] c. : um.
4. KoHTpOJBHBIE U CAMOCTOSATENbHBIE PaboTHI o xumun: 8 kiacc: k yueoruky O.C. ['abpuensna
«Xumus. 8 ximace» / H.C. I1asnosa.
5. KoHtponbeHbie U camocTosTeNbHbIe paboThl Mo xumuu: 9 kinace: k yueOnuky O.C. 2
[Nabpuensua «Xumus. 9 kinace». PI'OC (k HoBomy yuebnuky) / H.C. [TaBmosa.
6. HacronpHas xuura yuutess. Xumusi. 8 kinacc / O.C. 'abpuensn, H.IL 1
Bocko6oiinukosa, A.B. Slmykosa. — M.: [Ipoga, 2008.
7.HacronbHast kaura st yaurens. Xumus 9. / O.C.I'abpuensn. — M. : [Ipoda, 2005 r. 1
Taoaunnl
Hab6op Tabmimir mo HeOpraHU4IEeCKOH XUMUH. 1
Cepust Ta0IHII IO XUMHUYECKUM TPOU3BOJICTBAM 1
KommiexT «Xumus B Tabnunax u Gopmynax» 1
Kommext «llIkonbHast Xxumusi B TabIunax, TecTax ¥ WUTIOCTPALUSIX ). 1
«O011ast 1 HeOpraHUYecKass XUMHUS. 1
TexHu4YecKue cpeacTBa
1. AynutopHas mocka.
2. TlepcoHanbHBIN KOMITBIOTED.
3. MynbTuMeara IpoeKTop.
4. Ilpunrep.
5. Ckanep.
6. Cpencrsa TeneKOMMYHHKAIIUH.
7. DKCNO3HMIMOHHBIN 3KpaH (MHHUMaIbHBIE pazmepsl 1,25 x 1,25 m).
JleMOHCTpPallMOHHBIE IIAKATHI
[lepuoanueckas cuctema xumuueckux 3nemeHToB .M. Menneneena anexkTponHas (13 1
JIBYX TaOJINII).
KoMruiekT mopTpeToB yueHbIX XUMHUKOB.
CrpaBouHo-uH(MOpMaMOHHBIH cTeH «[leproanueckas CUCTeMa XUMUIECKUX
anemeHToB .M. MeHaeneeBay.
JlemoHcTpannonHoe 000py0BaHMe: Kon-Bo
1 Ammmapart It TUCTUIUISIIAN BOIBL. 2
2 Bechl TexHUUECKHE ¢ IIIACTMACCOBOM MOCTABKOM M YalllkaMU, COBOK JIJIS 1
BEILIECTB, pa3HoBechl OT 10mr 10 S0r.
3 Beck1 anektponnbie 10 S00r. 2
4 Becsl mabopaTopHbie. 1
5 CnmpToBKa JEMOHCTPALlMOHHAs. 1
6 [TnuTka sneKTprUvecKas. 1
7 banst koMOuHMpOBaHHAs JIabOpaTOpHAs. 1
8 KoMIuiexT nocypl, pacXoIHbIX MaTepUaioB U MPUHAJIEKHOCTEH IS 15
MPOBEICHUS SKCIIEpUMEHTA (CTEKJI. POOMPKH U TaOOPaTOPHBIN anmapar
Kunma).
9 CTonuK noIbEMHBIN. 2
10 [ITaTuB 1151 AEMOHCTPAIMOHHBIX MPOOUPOK. 3




11 [lItatuB pu3ndecKknii yHUBEPCATHHBIMN. 3

12 Ha6op ¢akoHOB a1t XpaHEHUS] pEaKTHBOB. 1

13 Anmnapat /Ui NOJTy4eHus ra3os. 1

14 Ammmapart i NpoBEACHUS XMMUYECKUX PEaKIUi. 1

15 Acrnimparop. 1

16 HcTouHuK BRICOKOTO HAMPSIKESHUSI. 1

17 KomrmuiekT anexTpocHabxeHusl. 1

18 TepMomeTp ANIEKTPOHHBII. 5

19 O3onHatop. 2

20 OBAMOMET. 1

21 VYcTaHoBKa [1sl IEPETOHKU BEIIECTB. 1

22 [Tpubop AJIs DIIEKTPOIIN3a PACTBOPOB COJICH. 2

23 Habop nocyzasl u npuHaayIexXHOCTEN I Y4EHUUECKOT O 3KCIIEPUMEHTa 3
(pa3gaToOYHBIN B TOTKAX, MUKPOIa00paTOpun ).

24 [Tpubop ans moydeHus ra3oB (J1aOOpaTOPHBIN). 2

25 HaGop mozeneit KpucTaJuIM4ecKUX pereTok. 2

26 HaGop mozaeneit aToMOB JIsl COCTABJICHUSI MOJIEKYJI CO CTEPIKHAMM. 1

Ha0ops! BemecTB

1 Ha6op Ne 1 OC «Kucnotsi». 1

2 Ha6op Ne 2 OC «Kucaotsi».

3 Ha6op Ne3 OC «I'uapoxcumasiy. 3

4 Ha6op Ned4 OC «Oxcuapl MeTaLIoBY. 5

5) Ha6op Ne6 OC «Illenounsie u m1e109HO3EMETbHBIE METAIUIBIY. 3

6 Ha6op Ne9 OC «I"anoreHumb». 5

7 Ha6op Ne10 OC «Cynwdatel. Cynbputhl. Cyabhumbl.. 2

8 Ha6op Nell OC «KapOoHaTsi». 1

9 Ha6op Nel3 OC «Amneratsl. Pomanumbr.» 1

10 Ha6op Nel4 OC «CoenvHeHust Mapranua. 3

11 Ha6op Nel5. OC «CoenuneHus Xxpomay. 1

12 Ha6op Nel6 OC «Hutpatsi». 1

13 Ha6op Nel7 OC «MHaukaTopbi». 1

14 Ha6op Nel8 OC «MuHepanbHbIe YI0OPESHHS. 1

15 Ha6op Ne24 OC «Marepuaibi». 1

16 Ha6op npubopoB, mocynbl ¥ NpUHAICKHOCTEH Il yIEHUUECKOTO 2
HKCHEPUMEHTA (CTAl[MOHAPHBIN: CTEKJI. CTaKaHbl, 00BEM S0MIT).

17 Ha6op npubopoBs, nocyabl 1 MPUHAIEKHOCTEN ISl yUEHUUECKOTO 2
HKCHEPUMEHTA (CTAallMOHAPHBIN: JTONATKH I1JIACTMACCOBBIE MPO3PAYHBIE).

18 Ha6op mpubopoB, mocyapl ¥ MPUHAIIECKHOCTEH 711 yYCHUYECKOTO 1
AKCIIEPUMEHTA (CTallMOHAPHBIN: JTabOpaTOpHBIE MPUOOPHI AJIS MOTYIECHUS
ra3oB).

19 Ha6op mpubopoB, mocyapl ¥ MPUHAIICKHOCTEH 711 yYCHUYIECKOTO 2
HKCHEPUMEHTA (CTAL[MOHAPHBIN: JIepKATEIH METAJUIMYECKHE C TIACTMACCOBOM
PYUKOR).

20 Ha6op mpubopoB, mocyapl ¥ MPpUHAIEKHOCTEH 711 yYCHUYIECKOTO 15
HKCHEPUMEHTA (CTAIIMOHAPHBIN: KOJIOBI KPYTIIOJOHHBIE C IPOOKOH, 00BEM
50mu).

21 Ha6op npubopoB, mocyabl ¥ MPUHAIEKHOCTEH ISl yUeHUUECKOTO 15

9KCIIEPUMEHTA (CTAllMOHAPHBII: BODOHKU CTEKJISTHHBIE MAJIEHBKUE).




22 Ha6op mpubopoB, mocyapl U MPUHAIIECHKHOCTEH JIJIs1 yYCHUYIECKOTO 15
HKCHEPUMEHTA (CTAllMOHAPHBIN: Yaliku ¢pap(opoBbie, MaTEHBKHE).

23 Ha6op npubopoB, nocyasl 1 IPUHAAIEKHOCTEH ISl yYEHUYECKOTO 15
JKCIIEPUMEHTA (CTallMOHAPHBIN: WIMHIPHI MEPHBIE, CTEKIISIHHBIE C
MOICTaBKOM).

24 Ha6op npubopoB, mocyabl ¥ MPUHAIICKHOCTEH sl yIEHHYECKOTO 15
HKCIEPUMEHTA (CTAIIHOHAPHBIN: CTUPTOBKHU CTEKIISTHHBIC).

25 Ha6op npubopoB, nmocybl ¥ NpUHAIEKHOCTEH I yIEHUYECKOTO 15
IKCTIEpUMEHTA (CTallMOHAPHBIN: TPOOUPKHU CTEKIITHHBIE, 00BEM 10 mur).

26 HaGop nmpubopoB, OCYBI ¥ TPUHAICKHOCTESH ISl YICHUYIECKOTO 15
HKCHEPUMEHTA (CTAIlHOHAPHBIN: MPOOKH C Ta300TBOIHBIMU TPYOKaMH).

27 Ha6op npubopoBs, nocyabl ¥ MPUHAIIEKHOCTEN ISl yUEHUUECKOTO 15
JKCIIEPUMEHTA (CTAIIMOHAPHBIN: XUM. CTaKaHbI CTEKIISTHHBIC, 00bEM 250M1).

28 HaGop npubopoB, oCyabl U TPHHAJIC)KHOCTEH I Y4CHUIECKOTO 15
HKCHEPUMEHTA (CTAI[HOHAPHBINA: KOHUYECKHUE KOJIOBI, CTEKIISTHHBIE C
PE3UHOBBIMH TTPOOKamMu, 00bEM S0MiT).

29 HaGop nmpubopoB, OCYBI ¥ TPUHAICKHOCTESH ISl YICHUYIECKOTO 15
9KCIIEPUMEHTA (CTallMOHAPHBIN: TPOOUPKH CTEKISTHHBIE, 15MiT).

30 HaGop npubopoB, nmocyibl ¥ NpUHAICKHOCTEH U1 yIEHUYECKOTr O 15
JKCIIEPUMEHTA (CTallMOHAPHBII: CTYNKH C IECTUKOM, MaJICHbKUE).

31 Komnexnus «AIIOMAHUI. 1

32 Konnexkuust «BonokHo». 1

33 Komexnust «MeTtaiuisly. 1

34 Komnekuus «lImactmaccby. 1

35 Komneknus «Ctexino 1 u3aenus U3 CTeKIa. 1

36 Komnexuus «YyryH u ctaiby. 1

37 Komrexnwmst «I1lIkana TBEpmocT. 1

38 Komnexkuust «MuHepaibsl 1 TOPHBIE TIOPOABI». 1

HNHTepHeET-pecypcesl

1 «E munas xomnexmust Llupposeix ObpazoBarensHbIX PecypcoBy (Habop mupoBeIX
pecypco k yueonukam O.C. I'abpuensina) (http://school-collection.edu.ru/).

2 http://him.1september.ru/index.php — xxypHan « Xumuso».

3 http://him.1september.ru/urok/- Marepuasibl K ypoky.

4 www.km.ru/education - yue6HBIe MaTepHaIBl M CIIOBAPH Ha caiite « KHpuinI u
Medoamii».

5 http://djvu-inf.narod.ru/ - snekrporHas OubIHOTEKA.
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IMpuio:xxkenne No2,

Kanenoapno-memamuueckoe naanuposanue no
xumuu, 8 knacc

(2 uaca 6 neoenro, écezo 68 uacos), YMK O.C.

T'abpuenana,
U.r.
Ocmpoymosa,
C.A. Cnaoxkosa.

Neni/m Tema XapaKkTepuCcTHKA OCHOBHBIX BU/A0B JIeATEJbHOCTH YYALUXCS
YPOBHE YueOHBIX JIeiicTBHI)
| yeTBepTH
Pa3nen 1. Beenenne (5 uacos).
1/1 BBoaublii uHcTpykTaxk nmo Th. Yuammecs npogaoKaT GJOPMUPOBATH YMEHUSsI:
XHUMHS — 4acTh €CTECTBO3HAHMA, | SAAABATE BOPOCEHL,
BCTYNaTh B y4eOHBIN ANAJIOT,
[Ipenmet xumuu. BemecTna. .
PACKPLIBATH CMBICJI NOHATUAM: XUMUYCCKHUU DJIEMCHT, BEICCTBO, ATOMBI,
MOJICKYJIbI;
pa3jan4yaThb NOHATHA BEIIECCTBO U TEJIO0, MPOCTOC BEUICCTBO U XUMHAYECKUH
3JIEMEHT; MOJIb30BaThCsl YCIOBHBIMH 0003HAYEHUSIMHU [TO0COOHIA; OL[eHHBATH
pe3yIbTATHI CBOCH PabOTHI;
XapaKTepu3oBaTb OCHOBHBIC METOAbI ITIO3HAHWA Ha6J'IIO,H€HI/IH, H3MCPCHNA,
JKCIIEPUMEHT.
2/2 HHcTpyKTAK mo TB. IMo3nakomMuThes ¢ MpaBuiIamMu paboTHI B IIKOJILHOM Jlaboparopuy, ¢ 1abopaTo

IIpakTHyeckasi padora Ne 1.
«IIpaBuia TeXHUKHU
0e3omacHOCTH mpu padore B
ka0uHere xumuu. Ilpuémbi
o0pamieHus ¢ J1a0OPATOPHBIM
00opya0BaHNEM.

000pyI0OBaHUEM U MOCYO;

€o0JII0AaTH IIPABIJIA TEXHUKH OE301IaCHOCTH;

TUTIAHUPOBATH CBOU JICHCTBUS B COOTBETCTBHUH C MTOCTABJICHHOM 3a1aueit

U YCIIOBUSIMH €€ pealln3allii; ONpenesiTh [[C/IU U 3a1a41
HCCIICI0OBATEIBCKOM IS TEILHOCTH, HAXOAUTH B TEKCTE YUCOHUKA
uHpopMaluio 00 3tanax padoThl

HAYYHUThCH BBIMOJIHATH IPOCTEHININE OTICPAIIHii C BEIIECTBOM, HATPEBAHUE HA
CIHUPTOBKE, MPHUEMBI OOpaIeHus ¢ TaA00PATOPHBIM 000PYI0BAHHEM;
OpraHmu3oBaTh yueOHOE B3aMMOCHCTBUE B TPYIIIIE.
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[IpeBpamenus Bemwects. Poib
XUMHH B KU3HU YEJIOBEKA.

PackpbIBaTh CMBICJI HOHSITHIi: XMMUYECKHE U (PU3NYECKHE SBIICHUS;
00BACHATH CYITHOCTh XUMHUYECKUX SIBJICHUH (C TOUKH 3pCHUS
aTOMHOMOJICKYJIIPHOTO YU€HHS); pa3jJuyarh Qpu3nueckue u
XUMWYECKHE SIBIICHHS.

omnpeiesTh POb PA3IHYHBIX BEIIECTB B IPUPOAE U TEXHUKE;
XapaKTepHu30BaTh METO/bl XMMUUECKOH HayKkH (HaOJto1eH1e,
CpaBHEHHE, 3KCIIEPUMEHT, H3MEPEHHE) U UX POJIb B TIO3HAHUH TIPHPOIHI;
COOTHOCHTDb PE3YyNbTAT C IOCTABICHHBIMU LIENSIMHU U3YUEHHSI TEMBI.

4/4 3HaKU XUMUUECKUX DIIEMEHTOB. OmnpeaensiTh NOJOXKEHNE XMMUUYECKOTO JIEMEHTA B IEPUOANYECKON CUCTEME;
[Tepuoanueckas cucrema Ha3bIBATh XUMUYECKHUE IEMEHTHI;

XUMHUYecKuX dneMeHToB 1. 1. HCMOJIB30BATh XHUMHIECKYIO CHMBOJIHKY.
Memnpeneesa.

5/5 Xumudeckue HOpMYyJIbI. PackpsIBaTh CMBICJ HOHSITHIL: XMMUYECKast pOPMYIIBI BelecTBa, (OPMYIUp
OTHOCI/ITGJ’IBH&H aTOMHasg U 3aKOHa IIOCTOsAHCTBA COCTaBa,

MOJIEKYJISIPHAS Macca. TMOHUMATH U 3aITUCHIBATh XUMUYECKHE (POPMYIIBI BEIIECTB; OMpPeaeaTh COCT?
BEII[ECTBA 110 XUMHUYECKOH (hopMyIie, IPUHAICHKHOCTh K TPOCTHIM U CJIOKHBI!
BEILECTBAM; BBIYUCISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacCH
BEIIECTB; BHIYMCJIATH MaCCOBYIO JIOJIO XUMHYECKOTO SIIEMEHTa IO (hopMyIie
COETMHEHUSI.
Pa3nen 2. AToMbI XHMHYECKHX 3J1eMeHTOB (9 yacoB).

6/1 CTpoeHHe atoMma. U3meHnenus B AHaIu3MpOBaTh IUIAHETAPHYIO MOJENb CTpoeHHs aroma Pesepdoprma, 3t
COCTaBe sJ€p aTOMOB aToMa, KakK 3JICMCHTApHOU U XUMHUYCCKU HCACTIMMOU YaCTUIIbI;
XUMHWYECKUX DJIEMEHTOB. PackpbIBaTh CcMBbICJ TOHATHI: TPOTOHBI, HEHUTPOHBI, DJIEKTPOHBI, H3(
N30TOML HEKOTOPbIE XApAaKTEPUCTUKM 3TUX YaCTHUL MO NEPUOAMYECKON CHCTEM!

MenzeneeBa; onpeaeassiTh MaCCOBOE YUCIO XUMUYECKOTO JIEMEHTA.

7/2 CTpoeHI/Ie AJIEKTPOHHBIX PackpbIBaTh CMBICJ HOHATHIA: 3JICKTPOHHAS 000JI0YKA, YIIEKTPOHHBINA CIIOMH,

000JI0YEK ATOMOB. SHEPTeTUICCKUH YPOBEHB, HIICKTPOHHOE 00JIaK0, MICKTPOHHAS OPOUTAIIB;
COCTABJISATH CXEMbI CTPOEHHSI aTOMOB MEPBBIX 20 XUMUYECKUX
preMeHTOB [lepuoanueckoii cucremsl .M. Menzeneesa.

8/3 I/I3MCHCHI/IC qucia 3HeKTpOHOB Ha CocTaBJIAATh CXEMBI 06paBOBaHI/I5[ HOHHOM CBsI3H,

BHCIHIHCM SHCPIr¢TUYCCKOM
YPOBHE aTOMOB. HNonnas cBs3b.

NMOHUMATDb MOHHYIO CBA3b U €€ XUMHUYCCKUH CMBICJI, I KaKUX BCIICCTB OHA
MpUMCEHNMA,

onpeaeJaaTb TUIL XHMHAYECKOM CBA3H; pa3jin4aTb CTPOCHUA HOHA U aTOMa.
PACKPbIBATH CMBICIT MIOHATHH: «XHMHOYIECKas CBA3BY, «QIEKTPOOTPHUIATCIIBHOCTE




9/4

Bsaumoneilictsue aTOMOB
3JIEMEHTOB-HEMETAIIOB MEXKIY
co0O0Ii.

CocTaBIsAITh CXEMbI 06pa30BaHI/IH KOBAJICHTHOM HOHﬂpHOﬁ CBA3HU, IOHUMATDH
TEPMMUHBI DJICKTPOOTPHUIATEIIBHOCTD U BAJICHTHOCTB.

onpenesaTb TUII XAMHUYIECKON CBA3HU; COOTHOCHUTD PE3YIJIbTAT C
TMOCTABJICHHBIMU LECJIAMU U3YYCHUA TCMBI.

10/5 KoBasieuTHas IOJIsIpHAasA CBA3b. CocTaBisiTh CXEMBI 06pa30BaHI/IH KOBaJICHTHOM HOJ‘ISIpHOﬁ CBsA3HU; MOHUMATH
TePMMHBI JTEKTPOOTPHLATEIBHOCTh M BAJICHTHOCTb. ONpPeIesiTh THII
XMMHYECKOH CBS3H.

11/6 KoBasienTHast HEMoOspHAS U CocTaBasiTh CXeMbl 00pa30BaHNs KOBAJEHTHOH HETOJIIPHON CBSI3H;

MOJISIpHAS CBS3H MOHUMATh TePMHHBI TEKTPOOTPHIATEIHHOCTh M BAICHTHOCTD; ONPeEAETATh
THUI XUMHUYECKOU CBSI3U.

12/7 MeTammnueckas XUMAYeCKas IMo3HakoMHUTBCS € MOHATHEM METAITNYECKON CBSI3HU, B KAKUX

CBSI3h BEIIIECTBAaX BO3MOXXHA JJaHHAs CBSI3b; MOHMMATh TEPMUHBI aTOMBI
MOHBI, 0000IIECTBICHHE IIEKTPOHOB; ONMPEIeIATh TUIl XUMHYECKOM
CBSI3H.

13/8 O00011IeH1E U CUCTEMATHU3ALUS IIpumeHATH NOTyYEHHBIE 3HAHNUS B COOTBETCTBHH C PEIIAEMOM 3aauei,
SHAHUI IO TeMe: «ATOMEI PAacKpBIBaTh CMBICI BaKHEUILINX U3yUEHHBIN OHATUH;

(opMmysupoBaTH HECTIOKHbBIE BBIBOIbI, HAXOAUTh aPT'YMEHTBI, [TOATBEPK1AOII
XUMHUUYECKHUX DJIEMEHTOB)). BBIBO/JI; yMeTh CICTEMaTU3HPOBATh NOTY4YECHHBIE 3HAHNUS,
00001maTh HX.

14/9 Konrpoabnas paéora mo reme: CucreMaTH3UPOBATH M 00001ATH 3HAHUS IO TEME; CTPOUTH COOOIIEHUS
«ATOMBI XHMHAYECKHX B YCTHOW W IMUCbMEHHOW (hopMe; MPUMEHATH NOTyYCHHbIE 3HAHUS IS
IEMERTOBY 00BsICHEHNS! BBITIOHAEMBIX 33aHUI; BHIMOJHATH TECTOBBIC 3aJaHUS

MIEPBOTO YPOBHS;
(hopMyJIHPOBATH IPOCTHIE BHIBOABI, HAXOJUTh apPIyMEHTBHI,
MOTBEPKAAIOIIUE BBIBOI; BHINMOJIHATHL TECTOBBIC 3a/IaHUS [IEPBOTO YPOBHS
10 IPOMICHHOM TeMe.
Pazgen 3. IIpocToie BemecTBa (6 4acoB).
15/1 Axanmns KOHTpOJIBHOﬁ pa60TbI. XapakTepu30BaTh (pU3HMUCCKHE CBOWCTBA METAIOB: arperaTHOE COCTOSTHHE,

HpOCTBIe BE€IIECCTBA — METAJLJIBI.

ITACTHYHOCTH, OJIECK, KOBKOCTh, TPOBOIUMOCTH TEILIA M AJICKTPUYCCTBA;
onpenesTh MOJIOKEHUE METAJUIOB B MEPUOINUECKON CHCTEME U CTPOEHHUE UX
aTOMOB;

3aKpenuTh MOHSITHE METAJUTNICCKOH CBSI3H, B KAKUX BEIIECTBAX BO3MOXKHA [1
CBsI3b, ATOMBI ¥ HOHBI, 0000I1IECTBICHHE DIIEKTPOHOB.
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HpOCTBIe B€IICCTBA — HEMETAJLJIBI.

OnpenensiTh M0JIOKEHNE HEMETANJIOB B IEPUOIUUECKON CUCTEME, CTPOCHHUE ¥
aTOMOB, (pU3HMUECKHe CBOICTBAa HEMETAIIIOB, AJUIOTPOITHBIE MOAN(DHKALIUH
HEMETaJlIOoB;
XapaKTepu30BaTh (PU3NIECKHE U XMMUYECKHIE CBOMCTBA IMPOCTHIX BEIIECTB:
KHCIOPOJa U BOJOPOJa;
MoJIy4aTh, COOMPATH KUCIOPO 1 BOAOPOLT;
pacno3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HOro BEIIeCTBa: KHCIOPOI, BOAOPO;
PacKpBIBaTh CMBICI 3aKOHA ABOTa/IpO.

Il yeTBepTH

17/3

KomuuectBo BemecTsa. Mouib.
MonsipHas Macca.

JaBaThb onpeaesieHust MOHATUSIM: MOJIb, KOJIMYECTBO BEIIECTBA, MOJISIPHAS M
MIOCTOSIHHAsL ABOTaIpo;

pemaTh 3a1a4M C UCTOJIb30BaHUEM MOHITHI MOJIb, KOJMUYECTBO BEILIECTBA,
MOJIIpHAs Macca.

COCTABJIATH IUIAH PEIICHHUS 3a/1a9H (T10 alTOPUTMY) U peIlaTh e€; COOTHOCUTH
pE3yABTAT C TOCTABJICHHBIMH LEJSIMH H3Y4EHUS TEMBI.

18/4

MonsipHblit 00BEM ra3os.
Pemenne pacueTHbIX 3a1a4.

PackpsIBaTh CMBICJ MOJIIPHOTO 00bEMa, MOCTOSIHHOM ABOTaIpo, HOPMaIIbHE
YCIIOBUS IPOTEKAHMSI XUMHYECKOH PEeaKIvy;

pelaTh 3a/1a4M C UCTIOIb30BAHUEM MOHATHI MOJIb, KOJIMYECTBO

BEIIIECTBA, MOJISIPHBIA 00BEM; COCTABJIATH IUIAH PEIICHHUS 3a1a4H (I10
ANrOPUTMY) U pelaTh e€; pacCKpbIBaTh CMBICI 3aKOHa ABOTaApO.

19/5

O0600111eHNE U CUCTEMATHU3 AL
3HaHu# 1o TeMe: «IIpocteie
BEILIECTBAY.

IpumeHsATH TOTyYeHHbBIC 3HAHUS B COOTBETCTBHH C PEIIaeMOH 3a1aueii,
PacCKphIBaTh CMBICIT BYKHEHIIIMX W3yIEHHBIN MOHATHH;

(opMyJIMPOBATH HECITIOKHBIE BBIBOJIbI, HAXOAUTH APTYMEHTBI,
MOITBEPIKAAIOIIUE BHIBOI, YMETh CHCTEMATU3UPOBATH MOJIYYCHHBIE 3HAHUS,
000011aTh HX.

20/6

KonTpoasnas padora nmo reme:
«IIpocThie BelecTBay.

CucreMaTH3MPOBATH U 00001IaTH 3HAHUS IO TEME; CTPOMTH
COOOIIEHHS B YCTHOM M TUCbMEHHOM (hopme;
NPUMEHSITh [IOTyYCHHBIC 3HAHUS U151 OObACHEHUS BHIIOIHAEMBIX 3a/[aHUH;

BBINOJIHATH TECTOBBIE 3aJaHUS IEPBOT0 YPOBHS;

(opMyIHpOBATh IIPOCTHIE BBIBObI, HAXOAUTH APT'YMEHTHI,
TIOITBEPIKTAIOIIIE BBIBOI; BHIMOJIHATH TECTOBBIC 3a/IaHNS [IEPBOTO YPOBHS
10 IPOHICHHOM TEME.

P

aznen 4. CoeuHeHUs] XUMUYECKHX 3JieMeHTOB (14 yacoB).

21/1

AHanu3 KOHTPOJIbHOM paboTHI.
CreleHb OKUCIICHUS.

Pacxpl,man, CMbICJI TIOHSITHIA: 6I/IHapHI>Ie COCIMHCHMA, CTCIICHDb
OKHUCJICHUA, XUMUYCCKasd HOMCHKIaATypa; COCTABJIATDH q)OpMyJ'IBI CoeﬂHHCHHﬁ
I10 CTCIICHU OKHCIICHUA,; ONPeaeJATh CTCIICHb OKUCIICHUS 10 TOTOBOM

dopmyie.




22/2

Baxneiimme kaccsl OMHapHBIX
COCIMHEHU.

Hayuutscst naBath onpeneneHnst HOHSITHSIM: OMHAPHBIC COCIMHEHUS, CTEIIC
OKHCJICHUS], XMMUYECKasi HOMEHKJIATypa;

€OCTaBJIATH (POPMYJIBI OMHAPHBIX COSMHEHHH MO CTEIICHH

OKHCIICHUS; Ha3bIBATH ONHAPHBIE COCTMHEHHST; BBIMOJIHATH PACIETHI

10 XUMHYECKUM (hopMymam.

23/3

Oxkcunpl. 3HaUueHUe OKCUIOB B
MIPUPOJIE U )KU3HU YEJIOBEKA.

IMoznakoMuThCs ¢ HanboJiee PacPOCTPAaHEHHBIMHU B IPUPOJIE OKCUIAMHU:
BOJA, YTJIEKHCIIBIN Ta3, HETallleHast H3BECTh, a TAKKE C THIPHIAMH:
XJIOPOBOJIOPOJ, aMMHUAK, HAIIATBIPHBII CIHUPT, X 3HAYCHHUE B IPUPOJIE U KU3HHU
YeJOBEKa; COCTABJIATH (OPMYIIBI OKCHIIOB; HA3BIBATH OKCHJIBI [0 TOTOBOM
(opmyse; BBINOJIHATD PacuyETsl M0 (hopMyIaM; COOTHOCUTb PE3YIIbTAT C
MTOCTABJICHHBIMU IIETISIMU U3yUECHUS TEMBI.

2414

['unpuapl METaNIOB U JIETy4He
BOJIOPOJHBIC COEAMHEHUS.

PackpbIBaTh CMBICJI HOHSITHIL: THIPU/IBL, JIETYIHE BOJOPOIHBIC COCIMHEHNUS
BaJICHTHOCTh U CTETICHU OKHCIICHHSI DIEMEHTOB B

THIPUIAX; OMHCHIBATH CBOHCTBA HEKOTOPBIX TUAPH/IOB;

COCTABJSATH (DOPMYJIBI THIPUIOB; HA3BIBATH I'UAPH/IBI [10

roToBO# opmyre.

25/5

OcHoBaHU.

PackpbIBaTh CMBICJ NOHSITHI: OCHOBaHMS, TUPOKCUI-UOHBI, THPOKCO-
rpynna, meno4u, HepacTBOPUMbIE B BOJIE OCHOBAHUS, U3BECTKOBAs BOJA;
NMPOBOANTH KAUECTBEHHBIE PEaK[MU Ha LIEJIOYUH;

NMO3HAKOMMTbCS C UHAUKATOPAMU U UX PEAKIUAMU B LIEIIOYHOH CPEIE;
PAcNoO3HABATH SKCIIEPUMEHTAIBHBIM ITyTEM HIENOYH CPEIU BbIJAHHBIX BELIECT
AHAJM3UPOBATH 3HAUCHHE IIEIOYCH B OBITY U MPOMBIIUICHHOCTH.

26/6

KucaoTel.

ITo3HakoMHUTHCH ¢ peaxuneﬁ HWHAWKATOPOB HA PACTBOPHBI KMCJIOT,

aaBaTb Knaccmbmcaumo KHUCJIOT IO HAJIMYUIO BOJOPO/Ja 1 10 HATUYUIO
KHUCJIOTHOT'O OCTaTKa; pacmo3HaBaTh 3KCIICPUMCHTAJIbHBIM HyTeM mENnoyn Cp¢
BBIJAHHBIX BE€IICCTB, AHAJAU3UPOBATH 3HAUYCHNUE KHUCIIOT B 6BITy u
MPOMBIINIJICHHOCTH.

2717

Commn.

PackpbIBaTh CMBICJ HOHSATHIA: COJIM, HOMEHKJIATYpA COJIeH, KITacCU(PUKALIUK
coJieil, pacTBOPUMBIE COJIH, HEPACTBOPHMBIE U MAJIOPACTBOPUMEIE;
€OCTaBJATH (GOPMYIIBEI CONIEll IO X HA3BaHUIO U HA3BIBATh UX 10 (OpMyJIe;
AHAJIM3HPOBATH 3HAYCHUE HEKOTOPBIX COJICH B OBITY U MPOMBILIICHHOCTH.

28/8

OCHOBHBIE KJIACCBI
HEOPraHMYECKUX COSTUHEHUH.

KnaccngunupoBath 1o Gopmyie OKCHIBI, KHCIOTHI, COJIM U OCHOBAaHUS;
AaBaTh Ha3BaHMS BEUICCTBAM PAa3HBIX KIACCOB COCIMHEHHI; COCTABJISATH
(hOpMyIIBI BEIECTB 110 UX HA3BAHUIO;

OTIPEAEIATH MPUHAUICKHOCTD BEIIECTB K ONPEACTIEHHOMY KIIacCy HEOPTraHUIE(

COETMHEHU;
MIPOBOJUTH ONBITHL, HOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA PA3HBIX KJIACCOB
HEOPraHM4ECKUX COCIUHEHUN.




29/9

Kpucrannmueckue pemeTku.
AMOp(QHBIE U KPUCTATUTHUECKUE
BELIECTBA.

I[M03HAKOMHTHCSI C arperaTHBIMU COCTOSIHUSIMU BEIIECTB (KUKOE, TBEPIIOC U
ra3zoo0pasHoc;

PACKPBIBATH CMBICJI MOHSITHIA: KPHCTAILTMYECKAs PEIICTKA, Y3JIbI KPHUCTAILTH!
PEUICTKH, aMOp(bHI)Ie BEUICCTBA, MOHHAsA, aTOMHAasA, MOJICKYJISIpHasA U METaJLJIN®
KPUCTAJUTHYCCKUC PCIICTKHY;

XapaKTepPH30BaTh 3aBUCUMOCTh (PU3NICCKUX CBOHCTB BEIIECCTB OT THIIA
KPUCTAINTUYECKON PEIIETKH.

30/10 | YucTele BewecTBa U CMECH. IMo3HaKOMMTBCS C TPUPOTHBIMH CMECAMH U CITOCOOAMU UX OYUCTKH U Pa3zel
Pa3IM4aTh YUCTOE BEIIECTBO U CMECh.
31/11 | MaccoBas u 00bEMHAST NOIU PackpbIBaTh CMBICJ OHSATHIH: PacTBOP, MaccoBas A0JIsl pACTBOPEHHOTO BELLL
KOMIIOHEHTOR CMECH. B pacTBoOpe, 00bEMHas 1071 BELIECTBA B CMECH;
pelmaTh 33Ja41 C UCHOJIb30BaHUEM ITOHITHI: MaccoBas I0JIsl SJIEMEHTA B
BEIL[ECTBE, MAacCOBast JOJIsl PACTBOPEHHOTO BEIECTBA B PACTBOPE, 00BEMHAS ¢
ra3000pa3HoOro BEIIECTBA; FOTOBUTh PACTBOPHI C OIPENIETIEHHOM MacCOBOM 0]
PAacTBOPEHHOTO BELIECTBA.
32/12 HNHcTpyKTaXK o TE. | IloBTOPHUTL U CO0.1I0ATH NIPaBUIIa TEXHUKH OE30MIaCHOCTH;
MpakTrueckas pagora Ne 2, HJIaHHpOBaTI: BMeCTevC y4uTeNneM CBOT/.I JEUCTBUSA B COOTBETCTBUH C
MIOCTABJICHHOM 3aJja4ell M YCIOBUAMH €€ pEaH3alliy; ONPeaeaATh el 1 3a]1
«HpHF?TOB‘HeH"e p aCTBO? acaxapa | yccnenoBarenbeKoii IEATENHOCTH; HAXOAHTH B TEKCTE ydebHuKa HHpOpMALl
" pacyeT €ro nmo MacCoBou 10JiM B 06 HTamax pa6OTBI;
pacTBope». ONHUCHLIBATH XUMUYECKUI SKCIIEPMMEHT C TIOMOIIBIO €CTECTBEHHOTO SA3BIKA U §
XUMUHY;
($opMyJIHpPOBATH BBEIBOJBI IO PE3yAbTaTaM IIPOBEIEHHOIO IKCIIEPHMEHTA;
HAYYHThCH TOTOBHUTH PACTBOPEI C ONPEICIEHHON KOHIIEHTpallued pacTBOPEH]
caxapa B PacTBOpE.
11 yeTBepTH
33/13 IToBTOPHBIIT HHCTPYKTANK 110 IIprMeHsTH NoJTy4eHHBIE 3HAHNS B COOTBETCTBUH C PEIIaeMOH 3a1auei,
TB. O6061eHue U PacKpBIBaTh CMBICT Ba)KHEWIIMX N3y4CHHBIH TOHATHH;
CHCTEMATH3AIHs 3HAHUI 110 TeMe: (hopMyJIMpPOBATE HECTIOKHBIC BBIBOJBI, HAXOAUTH apTyMEHTEI,
ITOATBEPIK NAIOIINE BBIBOJI; YMETh CHCTEMATU3HPOBATh II0JyYE€HHbIE 3HAHNU,
«COG[[I/IHGHI/ISI XUMHNUYCCKHUX 0606mAaTh HX.
OJICMCHTOB).
34/14 KouTtposabHas paéora nmo teme: CucreMaTH3MPOBATh M 000011ATH 3HAHUS 110 TEME; CTPOUTH COOOLICHUS

«COQIII/IHQHI/IH XUMHYECKHUX
3JIEMECHTOB».

B YCTHOM M MUCHMEHHOW (hopMe; MPUMEHATH NOTyYCHHBIC 3HAHUS IS
0OBSICHEHHUS BBITIOJIHACMBIX 3aJaHHI; BBINOJIHATH TSCTOBBIC 3aIaHUS
HIEPBOTO YPOBHS;

($hopMyIMPOBATH TPOCTHIE BHIBOABI, HAXOAUTH apryMEHTHI,

IO JITBEPIKAAIOIIUE BBIBO]; BBIMOJIHITH TECTOBBIE 3a/IaHMUs1 [IEPBOTO YPOBHS
10 PO IEHHO TeMe.

Paznen 5. U3meHnenus, npoucxoasimue ¢ Bemecrsamu (14 yacos).
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AHanu3 KOHTPOJILHON pabOTHI.

PackpbIBaTh cMBICJ MOHATHIA: TUCTHIULSINS, WM IEPETOHKA, BBITAPHBaHNE,
¢uIbTpOBaHME, BO3TOHKA, HIIH CyOIMMAIs, OTCTalBaHKe, ICHTPHU(PYTUPOBAHH

duszngeckue SABICHUSI B XUMHUM.

YCTaHABJIUBATH [IPUIUHHO-CIICIACTBEHHBIE CBSI3H MEXY PU3NUECKUMU
CBOMCTBaMH BEIIECTB U CIIOCOOOM pas3/ielICHHUsI CMECei; pa3inyaTh XHMHYCCK]
(busnyecKue SIBICHUS.

36/2

HNHucTrpykTam 1o Tb.

IIpakTyeckas pabdora Ne 3.
«AHAJIU3 MOYBBI U BOAbD).

[poaoKuTH YYUTHCS PadoTaTh C 1a00paTOPHBIM 000PYIOBAaHHEM U
HarpeBaTeIbHBIMHI IPUOOPaMHU B COOTBETCTBHH C IIpaBmiiaMu Th; onmuchiBaTs
TIPU3HAKH U YCIOBUS, MPOUCXOIAIINX SBICHUA BO BpeMsI SKCTIEPUMEHTA,
MJIAHMPOBATh CBOU JICHCTBUS B COOTBETCTBUU C MIOCTABJICHHON 3ajaueit

U YCIOBHSIMU €€ pealln3aliu; onpeaeasiTh LeIu U 3aJa4l
HCCIICI0BATEIILCKOM ICATCIFHOCTH; HAXOMUTH B TCKCTE YUCOHUKA
nH(popMarmio 00 3Tanmax paboTsI;

ONHMCHIBATH XUMHIYECKIH SKCIIEPUMEHT C ITOMOIIIBIO ECTECTBEHHOTO SI3bIKA 1
SI3bIKA XUMUW; AHAJU3UPOBATH COCTAB MOYBHI U BOJBI; 1eJIaTh BHIBOABI Ha
OCHOBE aHaJIHM3a HAOFOICHHA 32 SKCIICPIMEHTOM.

3713

XuMu4ecKue peakuuu.

XVWMHUYECKUE YPAaBHEHHS.

PaCKpL]BaTL CMbICJI MOHATHHA: XHMHUYECKas peakuus, XUMHUYECKOE YpaBH
peaKkusa roOpeHUsA, 9K30- U SHAOTCPMHUUCCKUE PCAKIIUH;

00BSICHATDH 3aKOH COXpaHCHUA MacChbl BCIICCTB C TOYKHU
ATOMHOMOJICKYJIAPHOT'O YYCHUAA,

COCTABJIATDH YPAaBHCHUA XUMHUYCCKUX pCaKI_[I/Iﬁ Ha OCHOB€ 3aKOHa

COXPaHEHHsI MACCHI BEIECTB; KJIACCHPHUIIMPOBATHL PEAKIINH TI0 TEIUIOBOMY
addekry.

38/4

PacuéTbl mo xuMuyeckum
YPaBHEHUSIM.

BbInoaHsTh pacuy€Thl 0 XMMUYECKUM YPaBHEHUSIM Ha HAX0XICHHE KOJINUEC
BEIIIECTBA, MACCHI WIIM 00BEMA MTPOTYKTa PEAKIIUH MO KOJIMUIECTBY, MAacce HIIH
00BEMY HCXOAHOTO BEILIECTBA, C NCTIOIb30BAHUEM MOHATHS J0JIs1, KOTa
HCXOJHOE BEILECTBO JJaHO B BHJIE PACTBOPA C 3aJaHHOM MaccoBoOil Josei
PacTBOPEHHOTO BELECTBA MITH COJAEPKUT OTPEAEIEHHYIO TOJIO IPHMeEcei];
COOTHOCHTBb PE3YyNbTAT C TOCTABICHHBIMHU LIEISIMHU N3YUEHHS TEMBI.

39/5

Peaxmun Pas3I0OKCHUA.

PackpbIBaTh CMBICJI MOHSITHIA: PEAKLIUH PA3JIOKEHHUS, CKOPOCTh XUMHUECKUX
peaKuii, KaTaau3aTopbl, (PEPMEHTHI;

KJacCH(PMIMPOBATh PEAKIIUH T10 YHCITy H COCTaBY HCXOIHBIX BEIIECTB U
MIPOJIYKTOB PEaKIHu;

HA0JII0/1aTh ¥ ONMMCHIBATH [IPU3HAKH U YCJIOBUSI TE€UEHHST XUMUYECKUX PEaKI
JeJIaTh BBIBOABI HA OCHOBAaHUH aHAIM3a HAOIIOICHUH 32 XUMUYECKUM
9KCIIEPUMEHTOM.
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Peaknnu coenuHeHUs.

PackpbIBaTh CMBICJ NOHATHIA: PEAKIMU COCIMHCHUSI, PEAKIIUH PA3JI0KEHHUS,
oOpaTuMBIe 1 HEOOPATHMBIC PEAKIINH, KATATUTHYSCKHE H HEKATATUTHICCKUE
peaxuuy;

Kﬂaccl/l(bl/ll[l/lp()BaTb pC€aKknum mo Yruciry 1 COCTaBy UCXOJHBIX BEIIECCTB U IPO/
peaKIKy, HATPABICHHUIO IPOTEKAHUS XUMUYECKHUX PEAKLUHA YIACTHIO KaTallH3:
Ha0JII0IaTh U ONMHUCHIBATH IIPU3HAKU U YCIOBHS TEYECHHS XMMHUYECKHX PEaKIl
JeJIaTh BBIBOJIbI HA OCHOBAHUM aHAM3a HAOMIONCHHUH 38 XUMHUUCCKUM
IKCHEPUMEHTOM.

4117

Peakuuu 3amenieHus.

PackpbiBaTh CMBIC] NOHATHI: PEaKIY 3aMELICHNUS, PsJi AKTUBHOCTU METAIL)
KJIaccuGUIMPOBATh PEaKIMK MO YUCITY U COCTaBY UCXOHBIX BEILIECTB H IPOJLY

peaxmuu;
HMCMO0JIb30BATh MIEKTPOXUMUYECKUH PsiJ] HAMTPSDKEHUN METAJIOB IS OIIPE/IE]
BO3MO>KHOCTH ITPOTEKAHUS PEaKIU MEX Iy METaJUIaMU B BOJHBIMH PacTBOpal
KHCJIOT U COJICH;

Ha0JI101aTh M ONMCHIBATH MPU3HAKY U YCIOBUS TEUEHUS XUMHUYECKUX PEAKII]
JieJIaTh BHIBO/IbI HA OCHOBAaHWH aHAJIM3a HAOIIOACHUH 32 XUMHUECCKUM
DKCIIEPUMEHTOM.

4218

Peakiuu oOMeHa.

PackpsIBaTh CMBICJ NOHSITHIL: pEaKkIMK 0OMEHa, pPeaKIMy HeUTpau3alvy;
KJIacCH(PUIHPOBATH PEAKIUH IO YHCITY H COCTaBY HCXOJHBIX BEIECTB U IPO;
peakium;

HCI0JIB30BAaTh TaOJIUILy pACTBOPUMOCTH JIJISI ONIPEIENICHNs] BO3MOKHOCTH
MPOTEKaHHs peaKknnuii o0OMeHa;

HA0JII0ATh U ONMMCHIBATH IPU3HAKY U YCIIOBUS TCUCHHS XUMUYCCKAX PEAKITE
AeJaTh BHIBOJbI HA OCHOBAHWHY aHAIN3a HAOIOJCHUN 32 XHMUYECKAM
IKCTIEPUMEHTOM.

43/9

TuIb XUMUYECKUX PeakUi Ha
IIPUMEPE CBOMCTB BOBI.

KnaccuguunupoBaTh XuMHuecKre peakiuy: peakiuy PUCOSINHEHHSI, PasJio:;
3aMeIeHns 1 0OMEHa Ha IPUMEpPE CBOICTB BOABI;

XapaKTepu30BaTh QU3MUECKUE U XUMUIECKHE CBOMCTBA BOBI;
aHAJIM3UPOBATH YCIIOBHS, BIMSIOIINE HA X0/ PEaKIMi: KaTalnn3aTopsl,
MHTUONTOPBI, GEpMEHTHI, TEMIIEpPATypa 1 JpyTHe.

44/10

CocraBneHrne XUMHYECKUX
YpaBHEHHUI.

3akpenuTh ATOPUTM COCTaBICHNS XUMUUECKUX YPaBHEHUH 1
paccTaBieHue KOAPPUIHEHTOB B XUMHUUECKHUX PEAKIIHIX; COOTHOCHTH
Pe3yJIbTAT C MOCTaBICHHBIMHU IIETISIMU U3Y9EHHS TEMBL.
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HNucrpykrax no Th.
IIpakTHyeckasi padora Ne 4.
«Hao01r0aeHus 3a
H3MEeHEHHUSIMH,

NMPOUCXOAS UMM C TOPsIIIei
CBEYO0ii».

PaGorats c 1abopaTtopHbIM 000pyI0OBaHNEM M HarpeBaTeIbHBIMU TPHOOpaMH
COOTBETCTBUU C NpaBuiamu Th;

IUIAHMPOBAThH CBOM JIEMCTBUS B COOTBETCTBUM C [IOCTABIEHHOM 3a1a4eil

U YCIIOBUSMH €€ pealn3aliii; ONnpeaeJsiTh LeN1 U 3aJa41
HCCIIEI0BATEIbCKOI IS TEIbHOCTH; OMMMCHIBATEH PU3UUIECKUE U

XAMHYECKHUE SBICHUS IIPU TOPEHUN CBEUH; HAXOAUTDb B TEKCTE YIeOHUKA
nHpopMaIHIo 00 ITanax padoThl; paéoTaTh B rpyIIe.

46/12 I/IHCprKTa)K no Th. I[poaosKuTH yYNTHCS PadoTaTh ¢ 1a00paTOPHBIM 000PYIOBAHHEM U
IpakTHueckas paGora Ne 5. HarpeBaTeIbHBIMU ITPUOOPAMH B COOTBETCTBHH ¢ MpaBuiaMu Th;
«TIPH3HAKH XMMHYECKHX ILIAHUPOBATH fBOI/I JIECTBUS B COOTBETCTBUHM C OCTaBICHHOM 3a1a4eit

. U YCIIOBUSIMH €€ pealn3aluy; ONpeAesiTh LeH U 3a1a41

peaxkumin. .

HCCIIEI0BATENILCKOM IESITEIbHOCTH; OMUCHIBATH (pU3NYECKUE U
XMMUYECKUe SBJICHHS IIPU TOPEHUH CBEYH; HAXOJMTh B TEKCTE YIeOHUKA
nHpopManuIo 06 sTanax padoTsl; padoTaTh B IpyIIIe;

HA0JII01aTh IPU3HAKY XUMHUECKUX PEAKIIUIA U OMUCHIBATh UX C MOMOIIBIO
€CTECTBEHHOTI'O SI3bIKA U SI3bIKA XMMHUU; COCTABJIATH XMMHUYECKHE
ypaBHEHUs]; GOPMYJIMPOBATE BbIBOABI 110 PE3YJIbTATaM IIPOBEAEHHOTO
JKCIIEPUMEHTA.

47/13 | O6GOO6IIEHNE U CUCTEMATHU3AIINS IIpuMeHATH [I0JIy4EHHBIE 3HAHUS B COOTBETCTBUH C PEIIAEMOM 3a1auei,
3HaHuit o Teme: «V3MeHeHusl, PacKpbIBATh CMBICII BAKHEUIIUX U3yYCHHBIN IIOHITUN;

MIPOUCXOJISIINE C BEIICCTBAMI. (hopMyTHpPOBAThL HECTIOXKHBIE BHIBOJIbI, HAXOJUTH APTYMEHTHI,
MOATBEPKAAIOIINE BBIBOI; YMETh CUCTEMAaTH3UPOBATH MOJIyYEHHBIE 3HAHMS,
0000111aTh HX.

48/14 KonTpoabHas paGora mo teme: CucreMaTH3MPOBATh M 00001ATH 3HAHUS 110 TEME; CTPOMThH COOOIIEHNS B
«M3MeHeHHs], TPOUCXOsILIHE C YCTHOH ¥ NMChMEHHOH (hopMe; MPUMEHSTh I10JTy4eHHbIe 3HAHNS IS
BellleCTBAMIE. 00BsICHEHNS BBITIOTHAEMBIX 3aJaHUH; BBIMOJHATH TECTOBBIC 3a/JaHUS IEPBOTO

ypoBHsI; GOPMYJIHPOBATH IIPOCTHIE BHIBO/bI, HAXOAUTH APT'yMEHTHI,
HOATBEPAKAAIOIIUE BbIBO/L; BBIIOJIHATE TECTOBBIC 33JaHUS IIEPBOTO YPOBHS
10 IPOMICHHOM TeMe.
P33L[e.]'l 6. PaCTBopeHne. PaCTBopLI. Pealcmm HOHHOI0 00MeHa M OKHCJINTEIbHO-BOCCTAHOB!
4acoB).
49/1 AHanus KOHTpOJIbHOP’I pa60TLI. PackpeIiBaTh CMBIC/ NOHATHI: PACTBOD, THAPATHI, IPOLIECC PACTBOPEHMUS;

PactBopenune. PactBopuMOoCTh
BEIIIECTB B BOJIE.

MO3HAKOMHUTBCA ¢ pusndeckoit Teopueit OcTBanbia, PU3NKO — XUMHYECKAOH
Teopuel pacTBopeHust MeHzeneesa;

pa3nm4aTh pa30aBiIeHHbIC H KOHIICHTPUPOBAHHbIC PACTBOPBI, HACBIIICHHBIE,
HCEHACBINICHHBIC 1 TIEPECHIIICHHBIC PACTBOPEI.




50/2

DIEKTPOIUTHYECKAs
JUCcConanys.

Pacprman, CMbICJI IOHSATHI: (OJICKTPOJIUTBID», «HEIJICKTPOJINUTHI»,
COQIIEKTPOJUTHYECKAA JUCCONALNSA», KMOH), KKATHOH», «AaHUOH»,;
NMO3HAKOMHUTLCH C MEXAaHU3MOM IIpo1iecca 3JICKTpOJ'IPITH‘-ICCKOI>i
Jucconuanuu; pa3dandarb: CUJIbHBIC U ciadbie QJICKTPOJIUTEI; IOHUMATh
CTCIICHb AU CCOIMaIuu, €€ XAMHYECKUI CMBICIL.

51/3

OCHOBHBIE TIOJIOKEHUS TEOPUU
AIEKTPOJIUTUYECKON
JCCOLHALU Y.

AHaJ’ll/l3I/lp0BaTl) OCHOBHBIC ITOJIOKCHHUA BHCKTpOHHTquCKOﬁ JUcconanuu,
K.]IaCCI/I(bPIIIl/IPOBaTb HMOHBI HA MPOCTHIC U CJIOKHBIC, HA KATUOHBI 1 aHUOHBI;
COCTaABJIATH YPAaBHCHUA 3H€KTp0HHTH‘IeCKOI7[ JrUccorani KMCJIOT,
H.[CJ'IO‘ICI\;I, COHCﬁ; COOTHOCHTDb PE3YJIbTAT C IOCTABJICHHBIMU LEIIAMU
HU3Y4YCHUS TEMBI.

52/4

HNonHble ypaBHEHUS.

OO0BACHITH CYIIHOCTD ITPOIIECCA DIEKTPOTUTHUECKON UCCOIMAIIMU U PEAKIHI
OHHOT'0 OOMEHa;

aHAJIM3UPOBATh NOHHBIC YPABHEHHS PEaKIIUil, peaklui HeUTPaTH3aluy, MeXs
peakLuii HOHHOTO 0OOMEeHa JUIs CIIy4aeB, KOra 00pa3yercsi 0Ca oK, BbIICISETC
1 00pa3yercsi BOJa; COCTABJATH MOJIHbIE U COKPAIICHHBIC HOHHbIE YPAaBHECHUS
peakuuy oOMeHa; Ha0dJIIaaTh ClTydau, KOTa PeakIiMi HOHHOTO 0OMeHa He UM
CMBICIL

IV gyeTBepTH

53/5

Kucnotsl, ux knaccuduxamnus u
CBOICTBA.

XapakTepu3oBaTh XUMHUIECKHE CBOHCTBA KUCIIOT C TOYKH 3PEHUS TOPUU
ANEKTPOJIUTUYECKON TUCCOLIUALINY;

3HATh KQU€CTBEHHBIE PEaK[MU HA KUCIIOTHI U PEAKLIMH, IOATBEPKIAIOIINE UX
cnenudryIecKkre CBOMCTBRA;

COOTHOCHUTD PE3YJIBTAT C IOCTABICHHBIMH IIEJISIMU U3yUCHHSI TEMBI;
PaMOTHO 00paIAThLCS C BEIIECTBAMU B TIOBCETHEBHOM KHU3HU.

54/6

OcHoBaHus, UX KIaccuUKaus 1
CBOMCTBA.

XapaKTepUu30BaTh XUMUIECKHE CBOMCTBA OCHOBAaHUA;

KJIacCH(UIHUPOBATH OCHOBAHMSI IO KUCIOTHOCTU U PACTBOPUMOCTH;

3HATH PEaKIUH Pa3NIOKEHI HEpAaCTBOPUMBIX OCHOBAHHN M PEAKITUH C KHCIIOT!
OKCHJaMH IIEJI0OUCi;

rpaMOTHO 06[)31113T])Cﬂ C BCIIICCTBAaMHU B HOBCG)IHGBHOﬁ KU3HU; YMETH
Ha3bIBaThb OCHOBAaHUA PA3JINIHBIX METAJLJIOB.

55/7

Oxcuipl, X Ki1acCU(pUKALMS U
CBOJCTBA.

KnaccupunupoBath OKCHIIBI Ha COJIC00pa3yIOIINe  HECOIe00pasyrolue, OK
KUCJIOTHBIE, OCHOBHBIE U TIEPEXO/THBIE;

rpamMoTHO Oﬁpa].l[aTLCﬂ C BEIIIECTBAMHM B MIOBCEIHEBHOM KNU3HU, HA3bIBATh
OKCHUJBI U COCTaBJIATH (I)OpMyJ'ILI OKCHUI0B, UCXOJA U3 UX HA3BAHUA.




56/8

Comm, ux knaccuduranys u
CBOJCTBA.

XapakTepu3oBaThb CBOWCTBA COJICH, C TOUKU 3PEHUSI TEOPUH DIEKTPOTUTAYEC)
JCCOLIMALNH;

rpaMoOTHO 00pPaIIATHCS C BENIECTBAMH B IOBCETHEBHOM KU3HU; 3HATH
NMpaBHJIa HOMEHKJIATYPhI COJIEH COOTBETCTBYIOIIMX KUCIIOT.

57/9 TeHeTnueckas CBI3b MEXIY PackpbIBaTh CMBICJ I'€HETUYECKOU CBA3M MEXKY KJIaCCAMH HEOPTaHUUECKUX
KJIACCaMH HEOPraHU4YEeCKHX COC/MHEHH; 3
COCIMHEHMIA. OCYIECTBJISITH 1ICTIOYKH F'€HETHUECKO CBSI3H 110 METAJLIaM U Hel\\'/leTaﬂJIaM;
COCTABJIATh XUMHUYECKNE YPAaBHEHHS B COOTBETCTBHH C IETIOYKOH MO TeHETHY
CBSI3M.
58/10 Hucrpykrax no Th. Mpomomxkurs  yunThess paboraTh c  JabOpaTOpHBIM  0OOPYIOBaHH
MpakTHyeckas padora Ne 6. HarpeBaTeIbHBIMHU ITPHOOPAMH B COOTBETCTBHH ¢ MpaBuiaMu Th;
MJIAHMPOBATH BMECTE C YIUTEIICM CBOU ACHCTBUS B COOTBETCTBHH C
«HoHHBbIE peakumn». N g .
MIOCTaBJICHHOH 3aJa4ell U YCIOBUSAMH €€ peaTn3aliiy; ONpele AT eI 1 3a/1
HCCIIEI0BATEbCKOI IeATEIbHOCTH; HAXOAUTD B TEKCTe yueOHHKa HH(popMarIl
00 sramnax paboThl; padoTaTh B IpyIIIE;
Ha0II01aTh 32 CBOWCTBAMH BEILECTB M MPOUCXOAIINX C HUMH SIBJICHUI;
COCTABJATHL MOJEKYIADHbIE ¥ WOHHbIE XHMHYECKHE YypaBHEHHS;
(hopMyIHpPOBATH BLIBO/BI [10 PE3YyJIbTaTaM NPOBEAEHHOTO SKCIEPUMEHTA.
59/11 Hucrpykrax no Th. Mpopomxkurs  yunThess paboraTb c  Ja0OpaTOpHBIM  0OOPYIOBaHH

IIpakTuyeckasi padora Ne 7.
«YcaoBus TeYeHUst
XHUMHMYECKHX PeaKIMid MexKIy
pacTBOpPaMu 3J1€KTPOJIUTOB 10
KOHLA».

HarpeBaTeIbHBIMH TPUOOPAMHU B COOTBETCTBHH C TIpaBmiamMu Th;
IJIAHUPOBATH BMECTE C YUUTENIEM CBOH JICHCTBHA B COOTBETCTBHH C
TOCTaBJICHHOM 3a/1a4€il U YCIOBUIMU €€ pealn3alii; OnpeaessTh LeI1 U 331
HCCIIEJ0BATENbCKO e TEIbHOCTH; HAXOAUTD B TeKCcTe yueOHMKa HH(opMar
00 sramnax paboTsl; padoTaTh B IPYIIIIE;

MOHUMATH 110 XUMHUYECKOU PEaKIUH, KOT/1a OHA HAET 10 KOHIIA U KOT/Ia OHA Hi
TIPOHCXOTHT;

NMOBTOPUTH HOHHBIE YPAaBHEHHUS PEAKIIH, MEXaHU3M PEaKI[Hii HOHHOTO 0OMeE
CITydaeB, KOoraa 00pa3yeTcst 0CaloK, BBIICISACTCS Ta3 U 00pa3yeTcs BOJa;
MO3HAKOMUTBCS C YCIOBUSIMH TEYCHUsI PEaKI[ii HOHHOTO OOMEHa;

pa3jn4aTb KaTUOHBI 1 aHUOHBI. HaﬁJIIO}JaTb 3a CBOMICTBaMH BCIICCTB U
MPOUCXOAAINX C HUMU HBHCHI/Iﬁ;

¢opmyaupoBaTh BEIBOBI 10 pe3yIbTaTaM MPOBEAEHHOTO AKCIIEPUMEHTA.




60/12 Hucrpykrax no Th. Ipogomxurh y4uThesi padorarb C  JIA0OPATOpHBIM  00OPYIOBAHI
IpakTHueckas paGora Ne 8. HarpeBaTeIbHBIMH IPUOOpaMU B COOTBETCTBUY ¢ npaBuinamu Th;
«CBOICTBA KHCJIOT, OCHOBAHHIA, l'l.]'laHPI?OBaTb BMECTE c"qu/ITeneM CBOM JCHUCTBHUS B COOTBETCTBHH C IIOCTABII

. 3a/1a4eil ¥ yCIOBHAMU €€ peanu3alnu;

OKCHAOB H COJICH).
HaXOIMTh B TeKCcTe ydyeOHMKa HH(pOpMaLHIO 00 3Tarax paboTsl;
JAeMOHCTPHUPOBATH XUMHUECKHE CBOMCTBA KUCIIOT, COJIEH U OCHOBAaHUM 1O
XMUMHYECKOHN peaKUy, KOTJa OHa UAET 10 KOHIIA U KOT/la OHA He
MPOUCXOIUT; MO3HAKOMMTBCS C YCIOBHSIMH TECUCHHS pEaKIIMi HOHHOTO
oOMeHa; pa3jn4yaTh KaTHOHBI U aHHOHBI. HA0JII0AaTh 33 CBOiCTBAMHU
BEIIECTB U MPOUCXOAANINX C HUMU IBICHHN; G OPMYJIHPOBATH BEIBOBI IO
pe3ylpTaTaM MPOBEAEHHOTO IKCIIEPHMEHTa; padoTaTh B IpyIIIe.
61/13 OKHUCIIMTETEHOBOCCTAHOBUTENLHEIE | PackpbiBaTh cMmbIcha noHAaTusiM: OBP, BoccTaHOBHUTENH, OKUCIUTEND, TPOLL
peaKkmmu. OKHCJICHHUS 1 BOCCTAHOBJICHUS
onpeeasaTh OKHCIUTEIb U BOCCTAHOBUTENb; COCTABJSAThL YPaBHEHUS
OKHUCIIUTENIbHO-BOCCTAHOBUTEBHBIX PEAKIUI; H3YYHTh MEXAHNU3M
JJIEKTPOHHOTO ajlaHca, KaK CPEJCTBO paccTaBlieHUs! KO3(D(PHUIUEHTOB B
XUMUYECKHX PEaKLUsX.
62/14 Hucrpykrax no TH. IIponokuTh  yuuThess padoraTh C  J1aOOPAaTOPHBIM  OOOPYIOBaHI
IpakTHyeckas paora Ne 9. HarpeBaTeJIbHBIMHU IPUOOpaMU B COOTBETCTBUU ¢ npaBuiamu Th;
«Pelenue YKCIePUMEHTATLHBIX HﬂaHI/I?OBaTL BMECTE c"qu/ITeneM CBOM JEUCTBUS B COOTBETCTBUU C IIOCTABII
3ajaueil U yCIOBUSIMH €€ peanu3anuy;

3agau.
HAXOIUTH B TeKCTe yueOHMKa HHYOpMAIwIo 00 dTamax paboTsL;
MOHMUMATD , YTO 3HAYUT 3KCIIEPUMEHTAIIbHBIE 3a/1a4U;
ONHUCHIBATH XMMUYECKHI SKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO S3bIKA U
S3BIKAa XUMHHK; (POPMYJHPOBATH BBIBOJIBI IO pE3yIbTaTaM MIPOBEAEHHOTO
9KCHEPUMEHTA.

63/15 O0001IIEHNE U CUCTEMATU3AIUS IIpumeHsTH NONTy4YEHHBIE 3HaHUS B COOTBETCTBUU C peLIaeMOM 3aaueH,
3HaHUiA 110 TeMe: «PacTBopeHye. PacKpbIBATh CMBICII BaKHEUILINX U3YYECHHBIN IIOHATUH;

PacteopumocTs. CBoiicTBa (opMyIMpPOBaTH HECTIOKHBIE BBIBO/IBI, HAXOIUTh apI'yMEHTHI,
MOATBEPKJAIOIINE BBIBOJ; YMeTh CHCTEMaTH3HPOBATh IIOJy4EHHBIC 3HAHMS,
PaCTBOPOB SJICKTPOJIUTOB. 0606IIATH HX.
64/16 TToxroroBka K KOHTpOJILHOI?'I IIpumeHsITH NOJTy4YE€HHBIE 3HAHUS B COOTBETCTBUU C peLIaeMOi 3aaueH,

pabore.

PacKphIBaTh CMBICIT BKHEHUIIIMX W3yYEHHBIH TOHSATHIA;

(opMyIHpOBaTH HECTOXKHBIC BHIBO/IbI, HAXOAUTH APT'YMEHTBI,
HO}:[TBep)K[lalOU_lI/Ie BBIBO/I, yMeTb CI/ICTeMaTI/I?;I/IpOBaTI) l'IOJ'IyLIeHHI)Ie 3HAHMUs,
000011aTE UX.




65/17 | UtoroBasi KOHTPOJILHAS padoTa.

CucreMaTH3HPOBATh U 00001IATH 3HAHUSA 10 KypCy HEOPraHUYECKON XUMU
KJ1acca;

CTPOMTH COOOIICHUS B YCTHOH M NICbMEHHOH (hopMe; MPUMEHATH
MIOJTy4CHHBIC 3HAHMSA JUIs1 00OBSICHEHUS BHITIOTHACMBIX 3a/JaHUMH;

BBINOJIHATH TECTOBBIE 33/1aHHS IIEPBOTO YPOBHS;

¢opmyIHpOBaTh NPOCTHIE BEIBObI, HAXOAUTH APIYMEHTBI, [1OITBEPKAAOIIH
BBIBOJ;

BBIMOJIHATH TECTOBBIC 3aIaHUSI TIEPBOTO YPOBHS 10 KypCY HEOPTaHUIECKOH X
8 xmacca.

66/18 | Ananm3 KOHTPOJIBHOM pabOTHI.
Htoroseiil ypok.

HOBTOpl/IT]) H 0606HIHTB KﬂaCCI/I(l)I/IKaIII/IIO XUMHYECKUX IJICMCHTOB, CTPOCHI
aTOMOB, THUITbI XUMHUYCCKHX CBHSeﬁ, XAMHUYECKHE CBOMCTBA HEKOTOPBIX BEIIIE(

PeszepBHOE Bpemst — 2 yaca.

Hmozo 3a yuebnbwtii 200:

*  KoHTpoabHbIX padoT — 5
* JIpakTH4eckux pador - 9
= JlaGopaTopHbIX onbITOB — 40



Kanen@apuo-memamuuecxoe njianupoeanue no xumuu, 9 knacc

(2 uaca 6 neoenro, 6cezo 68 uacos), YMK O.C. I'abpuensana, H.I'. Ocmpoymosa,
C.A. Cnaokosa.

Neni/m

Tema

XapakTepuCcTHKA OCHOBHBIX BU/I0B /1€AT€JIbHOC]
YPOBHE yueOHBbIX J1eiicTBHI)

| yeTBepTH

Pazgen 1. O600menne 3HaHni no kypey 8 kjacca. XUMHYECKHe peak

11

BBoanblii uHcTpykTaxk mo Tbhb.
Knaccudukanuss HeopraHu4ecKkux
BELIECTB U UX HOMEHKJIATYpA.

IIponosxkaror popmMupoBaTH YMEHUS:

3alaBaTh BOIIPOCHI; BCTYNATh B IUAJIOT; XapAKTEPH30BATh C
THIIPOKCHBI (OCHOBaHUS, aM(OTEPHBIE T'HIPOKCHIBI, KHCIIOPO;
KUCIIOTHI) M COJIU TIO TUIAHY: COCTaB, CIIOCOOBI 00pa3oBaHMs Ha
XapaKTepHbI€ CBOMCTBA U IIOJyYCHHUE;

KJIACCH(PMIIITPOBATH OKCHIBI, TUAPOKCH B! (OCHOBaHMSL, aM (o
KUCIJIOPOJICOICPIKAIINE KUCIOTHI) M COJIU TI0 PA3IIMYHBIM IPH3}
MOATBEPKAATH XapaKTEPUCTHKY OTAENBHBIX IPEICTaBUTENIEH
HEOPraHUYECKUX BEIIECTB YPABHEHUSAMH COOTBETCTBYIOLIHX P
PACKPbIBATh IEHETUYECKYIO CBSI3b MEKY KJIACCAMU HEOPraHU

2,3/2,3

Knaccudukanms XUMHUYECKUX
peaKkIuii 1o pa3HbIM OCHOBAHUSIM.

PackpsIBaTh CMBICJ MOHATHSIM: XHUMHUUECKAsl PEaKInsl, peaK!
pa3noxeHus, 00MeHa, 3aMeIIeHus], PeaKIU HeUTpaIu3aluy, 3
SHIOTEPMHUUECKUE PEaKIIUU, PeaKIIuu 0OpaTUMbIE U HEOOpATHN
TOMOTEHHBIE U TeTePOTEHHBIE PEaKINU, KAaTATUTUICCKUE U HER
peaxuuu, TeroBoi 3PPEKT XUMUIECKON PeaKIni;
XapaKTepU30BaTh XMMUYECKHE PEaKIUH 110 Pa3HBIM ITPU3HAK
COCTABJISATH MOJICKYJISIPHBIC, TIOJTHBIC H COKPAIEHHBIC HOHHBIC
onpeneasaTh OKICIUTEIh U BOCCTAHOBUTEIb, TPOIIECCHI OKUCIT
BOCCTAHOBJICHUS,;

HA0JII01aTh M ONMCHIBATH PEAKIIUN MEKTY BEIIECTBAMU C TTON
(pyccKoro sI3bIKa) U SI3bIKa XUMHH.




4/4

[ToHsATHE O CKOPOCTH XUMHUYCCKUX JaBathb onpezeneHue MOHITHIO CKOPOCTh XUMUYECKON peaKLnu;
PEaKIHIA. 00BSICHATH C IPUBEJACHUEM [TPUMEPOB BIHSHHUS HEKOTOPBIX (haKTOPOB
XUMHAYCCKUX PEaKITHii;

HA0JII01aTh M ONUCHIBATH PEAKIIUU MEXK/Ty BEIIECTBAMU C MMOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO) sI3bIKA U SI3bIKA XUMUH;

NPOBOANTD OIBITHI, HOATBEPKJAIOIIUE 3aBUCUMOCTh CKOPOCTU XUMHY
PEaKLUK OT PA3IMYHBIX (PaKTOPOB.

5/5

BxoaHasi KOHTpOJIbHAsI padoTa. CucreMaTH3MPOBATH M 00001ATH 3HAHUS 110 TEME; CTPOUTH COOOIIE
B YCTHOW M MUCbMEHHON (opMe; MPUMEHATH TOTyYeHHbIE 3HAHUS 115
0OBSCHEHUS BBITIOJIHSAEMBIX 331aHHI; BHINIOJIHSATH TECTOBBIC 3aaHHs
NIEPBOT0 YPOBHS;

(opMyIHpPOBATH IPOCTHIE BHIBOIBI, HAXOIUTH aAPTYMEHTHI, HOATBEPIK]
BBIBO/I;

CaMOCTOSITEJILHO IPUMEHSITh 3HAHWUS, TIOJTyICHHBIE TIPU H3YUCHUH Te
BBIMOJIHCHUH JJa00PATOPHBIX PadOT.

Pa3nen 1. Xumnueckne peakuuu B pactsopax. (10 yacos).

6/1

AHau3 KOHTPOJIbHOM PabOTHI. PackpriBath CMBICIT TIOHSITHIA: «JIEKTPOIIATHD, «HE
«QIIEKTPOIUTAYCCKAS TUCCOIHALINN), KHOH, KKATHOHY», «AaHUOH;
00BACHATH CYHIHOCTH MPOLECCa dICKTPOITUTHICCKON TICCOHAITIH
peaKIuii HOHHOTO 0OMEHA; Pa3JINYaTh: CUIBHBIC U CJIa0bIe EKTPOITH
MOHUMATH CTEIIEHb JIUCCOLUALINY, €€ XUMUYECKUNA CMBIC]I.

DIIEKTPOTUTHYECKAS JUCCOIMALINS.

712

OCHOBHBIE TIOJIOKEHHS TEOPUH AHAJIM3MPOBATH OCHOBHBIE MOJIOKEHUS DIEKTPOIUTHUECKON AUCCOIY
SIIEKTPOTHTHYECKON AHCCOLHALIHH KJIaccu(pMIUPOBATH HOHBI HA HpOCTLI“e 1 CIIO)KHBIE, KATHOHBI U aHHOF
XapaKTepU30BaTh MEXaHU3M PEAKIU UCCOIUAIIH JISI CUIIBHBIX U (

( II) DJICKTPOJIMTOB, KUCJIOT, coyel u HICJIO‘ICI;‘I 1 UX BOJAHBIX paCTBOPOB.

8/3

XUMHUUYECKHE CBOMCTBA KUCIOT kaKk | W3YYHTh XUMUYECKUE CBOMCTBA KUCIIOT C TOUKH 3PEHUS TOPUU DIEKT]
QJICKTPOJIUTOB. AuCCONranuu,
NMPOBOIAMTH PEAKIINH, IOITBEPKIAIOUINE KAYECTBEHHBINA COCTAB KUCIOT

COCTABJIAITh TMOJHBIE W COKpAILCHHBIC HOHHBIC YPAaBHCHHUS peak
onpeessiTb BO3MOXKHOCTb IPOTEKAHUS PEAKIMHd HOHHOI'O OOMEH:
3agaHus Mo 00pasily, 3apaHee MPUTOTOBICHHOMY YUHTEIICM.

9/4

XI/IMI/ILI€CKI/IC CBOﬁCTBa KHUCJIOT KakK XapaKTepI/BOBaTL XUMHUYECKHE CBOMCTBA KUCIIOT C TOUKU 3pE€HUSA TOP
AIIEKTPOJIUTOB 3J'IeKTpOJ'II/ITI/IquKOI71 Arucconuranunu,

NMPOBOAUTH PCAKIIUH, IIOATBEPKAAIOIIUEC KaueCTBEHHBIH COCTaB KUCIIO
COCTABJIATH ITOJIHBIC U COKPAIICHHBIC HOHHBIC YPABHCHUS PEaKIIUN 001

onpeaeasiTh BO3MOXXHOCTb MPOTEKAHMS PEAKINil HOHHOTO 0OMEHa.




10/5

XUMHUYECKHE CBOMCTBA OCHOBAHUN
Kak 2JIEKTPOJIUTOB.

XapakTepu30BaTh XMMUYECKIX CBONCTB OCHOBaHHH, KJIaCCH(PUKAIINK
10 KUCJIOTHOCTU U PAaCTBOPUMOCTH;

00BSCHATH PEaKIUK Pa3I0KEeHU HEPACTBOPHMBIX OCHOBAaHHMH U peakn
C KUCIIOTHBIMH OKCHJAMH II€J09el; Ha3bIBATh OCHOBAHUS PA3IMYHB!
METAIIOB;

NMPOBOIAMTH PEAKIIUHU, MTOATBEPKAAIOIINE KAUEeCTBEHHBIN COCTaB Hepac
OCHOBaHUM M IIEIOUECH;

COCTABJIATh IIOJIHBIE M COKpAICHHBIE HOHHBIE YpPaBHEHHs peal
onpeaeasaTh BO3MOXKHOCTh IPOTEKAHNUS PEaKUii HOHHOTO OOMeEHa.

11/6

XHUMHYECKHE CBOUCTBA COJIEN KaK
AIIEKTPOJIUTOB.

XapakTepu30BaTh CBOICTBA COJIEH, C TOUKH 3pPEHHUS TEOPUH SIIEKTPOIT
JIMCCOLMALINN;

Ha3bIBATh COJM COOTBETCTBYIOIINX KHCIIOT;

COCTABJISITH MOJIHBIC U COKPALICHHBIE HOHHBIC YPABHEHHsI PEAKIIMU 00

NMPOBOIUTH PEAKIIHH, TIOATBEPIKIAIOIINE KAUECTBEHHBIN COCTAB KUCIIO'
DIpeaessiTh BO3MOXKHOCTh IIPOTEKAHMS PEaKI[Mii HOHHOTO OOMEHA; BbIT
BajaHus 0 00pasily, 3apaHee MPUTOTOBICHHOMY yUUTEEM.  IMOHHMA’
CYIIHOCTh COKPAIIEHHBIX MOHHBIX YPaBHEHHUIA.

1217

[TonsiTe 0 TUIPOIU3E CONEN.

YcTanaBauBaTh 3aBUCHMOCTh MECXKIY COCTaBOM COJIM U XapaKTEPOM €

AHAJIM3MPOBATH CPEIY PACTBOPA COJIU C MOMOIIBIO HHUKATOPOB;

BBISIBJISITH TIPU3HAKH, CBUJIETEIBCTBYIONINE O MPOTEKAHHUH XUMHYE
BBINMOJHEHUH XHMHUYECKOTO OITBITa; MPOrHO3UPOBATH THII THIPOJIN3A C
aHanm3a e€ GOpMyIIbL.




13/8

HMucrpykrax no Th.
IpakT4yeckas padbora Nel.
«Pemenue 3xcnepuMeHTATbHBIX
3ajadv 1o reme
«ANEeKTPOTHTHYCCKOM
AUCCOLMALITI.

[poao/KUTL yYUTHCS PadOTATh C JIAOOPATOPHBEIM 000PYIOBAHUEM U
Harpe€BaTCJIbHbIMU an6opaMH;

co01I01aTh TIPAaBHIIAMHU TEXHUKU 0€30I1aCHOCTH;

ONHMCHIBATH XUMUYCCKAN SKCIICPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (!
SI3BIKA U SI3BIKA XUMUH;

IUIAHHPOBATH BMECTE C YIUTEIIEM CBOH JICHCTBHUS B COOTBETCTBHH C TIC
3a/1a4eil U yCIOBUSAMU €€ peanu3alui;

HAXOJMTh B TEKCTe yueOHHKA HHPOpMAITHIO 00 dTamax padboTsl; popm
BBIBOJIbI 11O PE3YyJIbTaTaM HpOBe}léHHOFO OKCIICPUMCEHTA, OPraHu30BaT
B3aUMO/JICHCTBUE B TPYIIIIE.

NMPOBOANTH XUMHUYECKHE OIBITHI IO TeME «DJIEKTPOIATHYECKASI JUCCOI
COCTABJATH YpaBHEHUS PEAKIINNA, XapaKTePU3YIOIIHX XHMAYICCKHAE CB(
Pa3HbIX COCHHHCHHﬁ; MOJICKYJIAPHBIC, ITOJHBIC U COKpaHléHHI)Ie HMOHHB]
YPaBHCHHS PEAKIUH C y4ACTUEM JIEKTPOJIUTOB; HAYYHTHCS PEIIaTh
SKCIEPUMEHTANBHEIC 33Ja9l; HA0II0AATh U OMUCHIBATH XUMHIYCCKH
IKCIIEPUMEHT.

14/9

O00011IeHNE U CUCTEMATHU3AIHS
3HAHUM 110 TeMe «XHUMHYECKHE
peakuuu B pacTBopax
3JIEKTPOJIUTOBY.

IIpuMeHSITH MOTy4YEeHHbIE 3HAHUSI B COOTBETCTBHUH C pelllaeMol 3a/1aue
PacKpbIBaTh CMBICH BaKHEUIINX U3yUEHHBIN OHATUH;
¢opmynupoBaTh HeC0KHbBIE BBIBO/IbI, HAXOAUTh aPTYMEHTBI, TOATBE]
BBIBO/I;

YMeThb CHCTEMaTU3UPOBATh MOJTy4CHHBIC 3HAHMSI, 000011aTh UX;
COCTABJATH YPABHEHUSI PEAKLIMM, XapaKTePU3YIOLUX XUMUYECKUE CBO
KHCJIOT, COJIEN 1 OCHOBAHUI; YPABHEHMSI JJIEKTPOJIUTUIECKOM AUCCOLLM
MOJIEKYJISIPHBIE, MTOJIHBIE U COKpAIllEHHbIE HOHHBIE YPaBHEHUS peakuit
3JIEKTPOJIUTOB.

15/10

KounTposabHas padora no reme
«XuMHYecKHUe peakium B
PaCTBOPAX JIEKTPOJIUTOB.

CucreMaTH3HPOBATH H 00001IATH 3HAHS IO TEME; CTPOUTH COOOIIIE
B YCTHOM U MUCbMEHHOW (hopMe; MPUMEHSTH MOTyYCHHBIC 3HAHUS TS
00BSICHEHHS BBIIIOJIHAEMBIX 3auaHy1171; BBINNOJITHATDb TCCTOBBIC 3a/IaHUA
MIEPBOTO YPOBHSI;

(opMyaIHpPOBATH NIPOCTHIE BEIBOBI, HAXOJUTh apPI'yMEHTBI, ITI0ATBEPIK]
BBIBOJ;

€CaMOCTOSITEIbHO NPUMEHATD 3HAHMS, [TOJTy4EHHBIE IPU U3YYECHUU TEN
IIPY BBITIOJTHEHNH J1Ta00PaTOPHBIX paboT; BHIMOJIHATH TECTOBBIC 3a/1aHI
IIEPBOr0 YPOBHS IO IPOUJIEHHON TEME.

Pa3nen 3. HemMeTanabl M UX coequHeHud. (25 yacos).

16/1

AHanu3 KOHTPOJILHOU paOOoTBHI.
OOm1ast XxapakTepucTUKa

PaCKpLIBaTb CMbICJI MOHATHI : HEMCETaJJIbl, T'AJIOTCHBI, AJITIOTPOITHBIC
BHUION3MCHCHHUAA,
XapaKTEPU30BaATh XUMHUYCCKHUC IJICMCHTBI-HEMETAJJIBI: CTPOCHUC, (I)I/B

HEMCETAJIOB.

XHMHYECKHE CBOICTBA HEMETAIIIOB;

COCTABJISITh HA3BAaHUS COSIMHEHUIT HEMETaJUIOB 110 popMyIIe U UX
Ha3BaHMIO;

00BSICHSITH 3aBUCHMOCTH CBOMCTB (WJIM IIPEJICKa3bIBaTh CBOMCTBA)
3IeMeHTOB-HeMeTaiuoB oT nonoxernns [ICXD JI.U. MeHnneneesa;
NPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XUMHUYE
THUIIOM KPHCTAJUIMYECKOHN PElIETKM HEMETAJUIOB U X COEANHEHUH,
(H3NYECKIMH CBOMCTBAMH.

Il yeTBepTH




17/2

OO6m1as XapaKTEPUCTHKA SJIEMEHTOB
VIIA-rpynmnsl — rajJoreHos.

XapakTepu3oBaTh CTPOCHHE, (PH3MUYCCKHE W XUMHYECKUE CBOWAC
MPUMEHEHNE TaJOTE€HOB B IUIaHE 00IIero, 0COOEHHOTO W €INHUTIHOT
O0BSICHATH (PU3UYCCKUI CMBICIT aTOMHOTO (TTOPSAKOBOTO) HOMEpa
00BSICHATH 3aBUCHMOCTH CBOMCTB (WUJIH MTPEICKa3bIBaTh CBOMCTBA)

nonoxenust [ICXD JI.M. Menuencena,
COCTABJSATH YPABHCHHUS PEAKIIHIA, XapAKTCPU3YIOIIUX XUMHUCCKHUE
raJoreHoB;

BBINOJIHATH PACUEThI 10 XUMHYECKUM (hOpMyJIaM U ypaBHEHHUSIM D
y4acTHEM T'aJIOr€HOB,
Hay4nThes XapakTepru3oBaTh OJy4EHUE TaIOI€HOB B

MPOMBIIIJICHHOCTH 3JIEKTPOJIM30M PacIljIaBOB U PaCTBOPOB COJICH;
XapaKTepPU30BaTh OMOJIOTHYCCKOE 3HAUCHHE TaIOTCHOB;

COCTABJIATH YPAaBHCHUA peaxunﬁ, XapaKTCPU3YIOINUX CII0COOBI 107
TaJIOTCHOB B IIPOMBIIIIJICHHOCTH U B J'Ia60paTOpI/II/I.

18/3

CoennHeHne rajJoreHoB.

XapakTepu3oBaTh CTpoeHHE, (PU3UUECKIE i XUMHUECKIE CBOMCTB
rajJioreHoB;

COCTABJSATH HA3BAHUS COCAMHCHHI TaIOTEHOB 110 popmyJie U ux ¢
Ha3BaHMIO;

00BSAICHATH 3aBUCUMOCTH CBOUCTB (WJIM MPeJICKa3bIBaTh CBONCTBA)
ranoreHoB oT noyioxeHus [ICXD JI.U. Menneneesa;

COCTABJISATH YPABHEHUSI PEAKIIN, XapaKTEPU3YIOIUX XUMUUECKUE
COCIUHCHHI TaJIOTCHOB;

BBINOJIHATH PACUYETHI 10 XUMHYECKUM (POPMYIIaM U YPaBHEHUSIM Pt
y4JacTHEM COEIANHEHUH TaJloreHOB.
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HNucrpykrax no Th.
IIpakTuyeckasi pa6ora Ne2.
«H3yuyeHne cBOMCTB COISIHOM
KHCJIOThD).

[poao/KUTL yYUTHCS PadOTATh C JIAOOPATOPHBEIM 000PYIOBAHUEM U
HarpeBaTeIbHBIMHA TPHOOPAMU;

co0.II01aTh TIPABIIIAMH TEXHUKA OS30I1aCHOCTH;

IVIAHHPOBATH BMECTE C YIUTEIIEM CBOH JCHCTBHUS B COOTBETCTBHH C TIC
3a7lauel U yCIOBUSIMU €€ pean3aluy;

HAXOJUTh B TEKCTE yucOHMKA HHMOpMAITHO 00 3Tamax paboThl, OpraH
y4eOHOE B3aUMO/ICHCTBHUE B TPYIIIIC;

HAYYHUTHCHA SKCIIEPUMEHTAIBHO UCCIIE0BATh CBOMCTBA COJISTHOM KUCIIC
COJIEH, pelaTh SKCIepUMEHTANIbHbIE 331a4H TI0 TeMe «CoJsiHast KUCIIO

HA0II01aTh 32 CBOMCTBAMU COJITHOW KUCIIOTHI U SIBJICHUSMH, TIPOUCXO]
J0KA3bIBATh KQUECTBEHHEIN COCTaB COJITHOM KHUCIIOTEH;

ONMCBHIBATh XUMUYECKUI SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOT'O
(pycckoro) si3bIKa 1 A3bIKa XUMHHU; (OPMYJINPOBATH BBHIBOIBI T10 PE3Y]
MIPOBEIEHHOTO 3KCIIEPHMEHTA.

20/5

OOm1as xapakTepUCTHKA 3JIEMEHTOB
VIA-rpynnel — xanbkoreHoB. Cepa.

JlaBaTh 00IIyI0 XapaKTePUCTUKY aTOMOB, IIPOCTHIX BEIIECTB U COCITUH
XaJIbKOTE€HOB B 3aBUCUMOCTH OT UX I0JIOKEHHSI B IEPUOIUUECKOMN CHUCT
XapaKTepPH30BaTh CTPOCHUE, AIUIOTPOIIHIO, (PU3HUYECCKHAE U XUMHUCCKHU
CEpBbI, €€ MOJIyYEHUE U IPUMEHEHHUE;

00BSICHATH 3aBUCHMOCTb CBOMCTB (HJIM IIPEACKA3hIBATh CBOWICTBA) CEP]
nojioxkerust [ICXD JI.1. Menneneena,

COCTABJIATH YPABHEHUSI PEAKLUH, XapaKTEPU3YIOILHUX XUMUUECKUE CBO
YCTAHABJIUBATB [IPUUYNHHO-CIEACTBEHHBIE CBSI3U MEXYy CTPOCHHUEM a
XHUMUYECKOH CBSI3bI0, TUIIOM KPHCTAJLTMYSCKON PEIIETKH cephl, e€ (us
XUMHUYECKUMH CBOWCTBAMHU;

BBINOJIHATH PACUETHI 10 XUMUUIECKUM (DOPMYIIaM M ypaBHEHUSAM PEaKl
Y4aCTHEM CEpBHl.

21/6

CepoBonopon u Cynb(UIbL

XapakTepn30BaTh C HCIIOJIb30BaHUEM PYCCKOTO (POJIHOTO) S3bIKA U 512
COCTaB, PU3NYECKUE U XMMHUYECKHE CBOICTBA, NOyYEHUE U TIPHMEHEH
COCIIMHECHUIT Cephl B CTCIICHU OKUCIICHUS -2; COCTABJISATH Ha3BaHHS CO
cepbl 1o (opmysie ¥ uX GopMyIibl 110 HA3BAHUIO; HA3BIBATH COCIMHEHI
CTENeHU OKUCIIEHUS -2 10 (hOpMYJIe U COCTABISITH (POPMYIIBI 10 UX HA

YCTAHABJIUBATH IPUYMHHO-CJIEICTBEHHBIE CBA3H MEXAY XUMUYECKON
THUIIOM KPHCTAJUIMUECKOH PEIETKU B COEAMHEHUSX Cephl U (PU3NUECKH
XMMUYECKUMU CBOMCTBAMHU ATUX COETUHEHUIL.




22[7

KHCJ’IOpO}IHBIC COCAUMHCHUS CCPBI.

3anuchIBaTh (HOPMYJIBI OKCHIIOB CEPhI, HA3BIBATH X, ONHCHIBATH CB(
OCHOBE 3HaHH O KUCJIOTHBIX OKCH/IAX; XapaKTePH30BaTh C HCII0JIb30
pyccKoro (POAHOTO) SI3BIKA U S3bIKA XHMHHU COCTAB, (PU3MUIECKHUE U XUM
cBOiicTBa pa30aBICHHON U KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI KaK -
pa3InyaTh pa30aBICHHYIO U KOHIEHTPUPOBAHHYIO KHCIIOTHI U IPUME
mpaBwiia paboTHl C HUMH;

COCTABJIATH YPAaBHEHNUS PEAKINH, XapaKTEPU3YIOIINX XUMUIECKHE CBO
KHUCJIIOTHI;

Ha0II01aTh W ONMMCBHIBATH  XUMHUYECKHH OKCIEPHUMEHT IO pac
Cynb(haTHOHOB;

BBINOJIHATH PAacyYETHI [0 XUMUIECKUM (hOPMYIIaM U YpaBHEHHSIM peaKl
y4acTHEM CEpHOMN KUCIIOTHI.

23/8

HNucrpykrax no Th.
IIpakTHyeckas padora Ne3.
«H3y4eHne CBOMCTB CEPHOI
KHCJIOTHD).

IIpoao/KUTH yYUTHCSA padoTaTh C Tab0PaTOPHBIM 000PYIOBAaHHEM U
HarpeBaTeJIbHBIMU [TPUOOpaMH;

€00JII0AATH [TPAaBUIIAMH TEXHUKH 0€3011aCHOCTH;

MJIAHMPOBATH BMECTE C YUHTEJIEM CBOM JIHCTBHSI B COOTBETCTBHH C TIC
3ajaueil ¥ yCIIOBUAMH €€ pealli3aluy;

HAXOJUTH B TeKCTe yueOHNKA HHQOpPMAIIHIO 00 dTarax paboThI;
HAYYMThCS SKCIIEPUMEHTAIILHO HCCIe0BAaTh CBOMCTBA CEPHON KUCIIOT
COJIEH; pelIaTh KCIIEpUMEHTAIbHBIE 3a/1auH 110 TeMe «CepHasi KHCIoT
J0Ka3bIBaTh KaYE€CTBEHHBIH COCTAaB CEPHON KUCIIOTHI;

Ha0JII0IaTh 32 CBONCTBAMU CEPHOW KHCIIOTHI U SBICHUAMH, IPOUCXO/
HEI0; ONHMCHIBATh XUMUYECKUI KCIIEPHUMEHT C TOMOIIBIO €CTECTBEHH(
(pycckoro) si3bIKa U A3bIKa XUMHHU; (OPMYJINPOBATH BBHIBOBI I10 PE3Y]
MIPOBEIEHHOTO YKCIICPHUMEHTA; OPraHU30BATh YI4eOHOE B3aUMOICHCTB
rpyre.

24/9

OO011as XxapakTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A3o0T.

JlaBaTh 00LIyI0 XapaKTEPUCTHKY aTOMOB, IPOCTHIX BEIIECCTB U COCIUH
3JIEMEHTOB TIOATPYIIBI a30Ta B 3aBUCHMOCTHU OT UX ITOJIOKEHUS B TICPH
CHCTEME;

XapaKTepPH30BaTh CTPOCHUE, PU3NICCKUEC U XUMHUYCCKIE CBOWCTBA a3
MOJIy4YeHNE ¥ IPUMEHEHNE;

00BSICHITH 32aBUCUMOCTH CBOWCTB (WM MTPE/ICKA3bIBATH CBOMCTBA) a3¢
nojoxenus [IICXD 1I.11. Menneneena,

COCTABJISAATh YPAaBHEHUS PEaKIUi, XapaKTEPU3YIOLIHX XUMHYECKUE CBO
BBINOJIHATH 33J[aHUs 10 00pasily, 3apaHee MPUTrOTOBICHHOMY YUUTEIe

BBINOJIHATH PACUYETHI 10 XUMUUYECKUM (POpPMYJIaM M ypaBHEHHUSM PEaKl
y4acTHEM a30Ta.
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Ammuak. Coau aMMOHUSL.

XapakTepu3oBaTh COCTaB, PU3NUCCKUC U XUMHYCCKUEC CBONCTBA aMMI
aMMOHHSI, UX MOJIyYEHHEM U IPUMEHEHUEM,;

COCTABJIATH YPABHEHMSI PEAKLIMM, XapaKTEPU3YIOLIUX XUMHUECKUE CBO
aMMHUaKa U CoJIe aMMOHUS;

HA0JII0JaTh U ONHUCHIBATH XUMUYECKUH SKCIICPUMEHT I10 PACIIO3HABAF
aMMOHHUSI;

BBINOJIHATH PACUETHI IO XUMUYECKAM (POPMYJIaM U YPaBHEHHSIM PEaKI
Y4aCTHEM COJIe aMMOHHUSI.

26/11

HNucrpykrax no Th.
IIpakTHyeckas padora Ned.
«[lonyyeHne aMMuaka u
HU3y4YeHHe ero CBOiCTB».

IIpono/kuTH yU4uTHCSI padoTaTh € 1a00PaTOPHEIM 000PYIOBaHUEM H
HarpeBaTeIbHBIMU TPHOOPAaMH B COOTBETCTBHH C paBuiaaMu Th;
MJIAHMPOBATH BMECTE C YUHTEJIEM CBOM JICHCTBHSI B COOTBETCTBHH C TIC
3a/1a4eil ¥ yCIOBUSAMU €€ peanu3alui;

HAXO/IUTh B TeKCTE yueOHMKa HH(opMaiuio 00 dTanax padoTsl; hopm;
BBIBOJBI 110 pPe3yJabTaTaM MPOBEIEHHOTO SKCIEPUMECHTA; HAYYHMThCS
IKCHEPUMEHTAIBHO TOIy4aTh aMMHUAK, COOMPATh €ro U UCCIIENOBATh C

AOKa3bIBATh €T0 HATNYINE, PEIIATh OKCIIEPUMEHTAJIBHBIC 3a1a9U 10 TE

U COJIK aMMOHHSD»;
ONMCBIBATH XUMHYECKHUIT IKCIIEPUMEHT C TIOMOII[HIO €CTECTBEHHOTO
(pyccKkoro) si3bIKa U A3bIKa XUMHHU; (pOPMYJIMPOBATH BBIBOBI I10 PE3YT
MPOBEAEHHOI0 IKCIIEPUMEHTA; OPraHU30BaTh yIeOHOE B3aHMO,ICHCTBI
rpyIre.

27,28/12,13

KI/ICJ'IOpOL[HBIe COCOAMHCHUSA a30Ta.

3anucbIBaTh (HOPMYIIBI OKCHIOB a30Ta, HA3bIBATh UX, OIMCHIBATD CB
OCHOBE 3HaHUH O KUCIOTHBIX OKCHJIax;

XapaKTepU30BaTh C UCIIOIB30BaHHEM PYCCKOTO (POJHOTO) SA3bIKA U S
cocTaB, (M3NYECKHE M XUMHYECKUE CBONCTBA Pa30aBIeHHON M KOHIICH'
A30THOH KHCIIOTHI KaK 3JI€KTPOJIUTA;

COCTABJIATH YPaBHEHUS PEAKIMH, XapaKTepU3YIOIUX XUMHUECKHE CBO
a30THOM KUCIIOTHI KaK CHJIILHOTO OKHMCJIIUTCIIA,

Ha0JI0aTh ¥ ONHUCBHIBATH XHMHYECKHH OKCIEPUMEHT 10 |
HHUTPaTHOHOB;

NMPOBOAUTL OMBITHI 10 MOITYYECHUIO, COOMPAHNIO M U3YyICHHIO XHMHUY
Oyporo rasa;

BBINOJIHATD PACUYETHI 10 XUMUYECKUM (POPMYIIaM M ypaBHEHHSIM pear
y4acTHEM a30THOM KHUCIIOTBL
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®docdop 1 ero coeTMHEHUS.

XapakTepu3oBaTh CTpOCHUE, (HPH3HMUECKUE U XUMHUECKNE CBOWCTBA ()
COCIMHEHHMH, eTo MoJydeHHe U IPHMEHEHNE;

COCTABJISAITH Ha3BaHUs COeIMHEHUH Bocdopa 1o popmyie u ux Gopmy
Ha3BaHHIO;

00BACHITH 3aBUCUMOCTh CBOWCTB (MJIM ITPEACKA3bIBATh CBOMCTBA) (oC
nojioxkerus [ICXO JI.11. Menneneesa,

COCTABJISAAITh YPAaBHEHUS PEAKIMI, XapaKTePH3YIOIINX XMMUYECKHE CBO
¢docdopa 1 ero coeUHEHHIA;

YCTaHABJIMBATH IPHYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY CTPOCHUEM a1
XUMHYECKOH CBS3BI0, TUTIOM KPHCTALIHYECKON perméTku dochopa u e
COCHHHCHHﬁ, €ro (bI/ISI/I‘IeCKI/IMI/I U XUMHUYCCKUMH CBOﬁCTBaMH; BbIITOJI]
3a7aHus 1o 00pasily, 3apaHee IPUTrOTOBICHHOMY YUUTENEM; HadI01a
ONMMCBLIBATH XUMHUUYECKHI 3KCIIEPHMEHT IO paclio3HaBaHUIO (OChaTHO

30/15

OO01mas xapakTepUCTUKa STIEMEHTOB
IVA-rpynnel. Yraepon.

JaBaTh 00IIYIO XapaKTEPUCTHKY aTOMOB, IIPOCTBIX BEIIECTB U COCAUH
9JIEMEHTOB TOATPYIIBI YIJIEpOJa B 3aBUCHMOCTH OT HX IOJIOXKCH
MIEPUOANYECKOI cucTeMe;

XapaKTepu30BaTh CTPOCHHE, AIUIOTPOTIHIO, (PU3MUECKUE U XUMHYECKU
YIJIepoJa, ero NoJIy4eHHe U IIPUMEHEHHE;

00BSACHSITH 3aBUCUMOCTh CBOMCTB (MJIM IIPE/ICKa3bIBATh CBOMCTBA) YTl
nojoxxerus [ICXD JI.11. Menneneesa,

COCTABJIATDH YPABHCHUSA peaKL{I/Iﬁ, XapakTCPpU3YIOIIUX XUMHUYICCKUC CBO!

YIIIepoa; 3JIEKTPOHHBIE YPaBHEHHS POLIECCOB OKHCIECHUS-BOCCTAHOB]
YCTaHABJIUBAThL IPHIMHHO-CIICICTBEHHbIE CBSI3H MEKAY CTPOCHHEM a
XUMHUYECKOHU CBA3BIO, TUIIOM KPUCTAJUIMYECKOHN PEIIETKU aJUIOTPOIHBL
BUIOM3MEHECHHUH yriiepoia, uX pU3NIeCKUMH CBOCTBaMH;

BBINOJIHATH PACYETHI 10 XUMHYECKUM (OPMYJIaM M ypaBHEHHUSM PEaK
Y4aCTHEM CEPBHI.
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Kucnoponusie coenuHeHus
yriepoza.

3anuceiBaTh QOpPMYIIBI OKCHIOB yriiepo/a, Ha3bIBaTh HX, ONMCHIBAT
OCHOBE 3HAHH O KHCIIOTHBIX OKCHJIAX;

XapaKTepu30BaTh C UCIIOJIBb30BaHHEM PYCCKOTO (POAHOTO) SI3bIKA H 51
COCTasn, (bI/I?;I/I‘IeCKI/IC U XUMHYCCKHE CBOﬁCTBa, TMOJIY4Y€HNE U IPUMCHCH
yriiepona;

COCTABJIATH YPAaBHEHHUS PEAKLIUH, XapaKTEPU3YIOIIX XHUMHUUECKUE CBO
KUCJIOPOJHBIX COSIMHEHUH YIiIepoa; 3JIeKTPOHHbBIE YPaBHEHUS IIPOLI
OKHMCJICHUA-BOCCTAHOBJICHUSA; YPAaBHCHUA 3HeKTpOHHTPI‘~IeCKOﬁ JAucconu
MOJIEKYJISIPHBIE, TIOJTHBIE U COKpaNIEHHbIC HOHHBIE YPaBHEHUS PEeaKInit
COCIMHEHHMH yriieposia Kak 3JIeKTPOJIHUTOB;

Ha0JII0IaTh 1 OMUCBIBATH XUMHYECKHI SKCIIEPUMEHT 110 PAcIiO3HaBa
kapOOHAT-FIOHOB;
NPOBOANTDH OIBITHI 10 TIOTY4EHHUIO, COOMPAHUIO ¥ H3YICHUIO XUMHYEC

YIJIEKHCIIOTO Ta3a;

PACNO3HATH ONBITHBIM IMYTEM HAJIMYUE YTIIEKUCIIOTO Ta3a;
BBINOJIHATH PACUYETHI 10 XUMHYECKUM (OPMYJIaM M ypaBHEHHUSIM PEaK
y4acTHEM KUCIIOPOJHBIX COEIUHEHUN yriepoja.

32/17

HMucrpykrax no Th.
IpakTyeckas padbora NeS.
«Ilosry4yeHue yriieKucJioro ra3a u
H3yYeHHEe ero CBOMCTBY.

IponoskuTHL yUYnTHCSI padoTaTh € 1a00pPaTOPHBIM 000PYIOBaHUEM H
HarpeBaTe’IbHBIMHU TPUOOpaMH;

€00JII0AATH [TPAaBWJIA TEXHUKHU 0€3011aCHOCTH;

MJIAHMPOBATH BMECTE C YUUTEJIEM CBOU JCHCTBHSA B COOTBETCTBHH C TIC
3a/1a4eil U yCIOBUSAMU €€ peanu3alum;

HAXOJUTh B TeKCTe yueOHHKa HH(popMaLuio 00 Tanax padboTsl; (hopm
BBIBOJBI IO PE3yNbTaTaM MPOBEIEHHOTO 3KCIEPHMEHTa; Pad0TaATh B T
HAYYHThCS SKCIIEPUMEHTAIILHO MOJIyYaTh M UCCIIeI0BATh CBOWCTBA YT.
rasa;

A0KAa3bIBaTh €TI0 HAINYME, peIIaTh SKCIIEPUMEHTAIBHBIE 331a4H I10 T¢
U €TO COCTUHEHUS»;

Ha0/II0/1aTh 32 CBOWCTBAMHM YTIIEKUCIIOTO T'a3a U SBICHUSMH, TIPOUCXO]
HUM;

ONMHCBLIBATH XUMHYECKHI SKCIIEPUMEHT C TOMOIIBIO ECTECTBEHHOTO

(pycckoro) sS3bIKa U A3bIKa XUMUHM; (P)OPMYJIUPOBATH BEIBOJIBI IT0 PE3YI
MPOBEAEHHOTO YKCIIEPUMEHTA.

111 yeTBepTH

33/18

IHoBTOpHBIHI HHCTPYKTaXK 110 Th.

XapaKTepmonaTL 0COOCHHOCTH cocTaBa, CTPOCHUA U CBOICTBa YIJICB




YrieBonopoibl.

Pa3IM4aTh IpeJebHbIC U HEeTIPeeIbHbIE YIIICBOIOPOIBI;

Ha3bIBATh U COCTABJSATH (POPMyIIBI (MOJIEKYISIPHBIE U CTPYKTYPHBIE)
BaXKHEHILINX MPEACTABUTEINIEH YTIIEBOIOPOIOB; I'PAMOTHO 00paIiaThes
BEIIECTBAMH B IOBCETHEBHOW JKU3HH.

34/19

Kucnoponcoaepxaiue
OpraHUYEeCKHE COeTUHEHUS.

XapakTepu30BaTh CIIUPTHI U KAPOOHOBBIE KUCIIOTHI KaK KUCIIOPOJICO]|
OpraHWYecKHue COCAMHEHHUS,

KJAaCCH(UIMPOBATH CITUPTHI 1T YHCITY THAPOKCHIIBHBIX TPYIII B MOJI
HAYYHThCSI HA3BIBATh U 3aMCHIBATH (JOPMYJIBI OJTHO- ¥ TPEXATOMHB

BBINOJIHSITH 33/1aHKS 110 00pa3ily, 3apaHee MPUrOTOBICHHOMY YUHTEI

rpamMmoTHO 06pan1aTLc>1 C BCIIICCTBAMHU B HOBCGHHGBHOfI JKU3HU.

35/20

Kpewmuuii 1 ero coeiuHeHuUs.

XapakTepu3oBaTh CTpOCHUE, PU3NIECKUE K XUMUYECKUE CBOMCTBA K|
COEIIMHEHUH, €ro MOIy4eHUE U TPUMEHEHHE;

COCTABJIATH Ha3BaHMUS COCANHEHUH KPEMHHUS 110 hopMyIie H UX GopMy
Ha3BaHUIO;

00BACHATH 3aBUCHMOCTD CBOMCTB (WMJIH IPEACKa3hIBATh CBOUCTBA) KPE!
nonoxenus [ICXD JI.1. Menneneesa;

COCTABJIATh YPAaBHCHUS PEAKIUH, XapaKTEPH3YIOIINX XUMHUYECKHE CBO
KPEMHHUS U €r0 COCIUHEHU;

HA0JI0JaTh U ONHMCBLIBATH XMMUYECKHH OSKCIEPUMEHT MO Paclo
CHIIMKAaTHOHOB;

BBINOJIHATH PACYETHI 10 XUMUYECKUM (POpMYysIaM U YPaBHCHHSM PEaKI
MPOTEKAIOIINX C YUaCTUEM COECTUHEHUN KPEMHUSL.

36/21

CuimkaTHas MPOMBIIIJICHHOCTD.

XﬂpﬂKTepI/BOBaTL CUJIMKATHYIO IPOMBIIIIJICHHOCTb U et MIPOAYKIUIO,
YCTaHABJIMBATDL aHAJIOTUH MCXKAY pa3IMYHbIMHA OTPACTIAMU CUITUKATHC
TIPOMBILIJICHHOCTH.

37/22

HOHy‘{CHI/IC HCMCTAJJIOB.

OnucpiBaTh HAXOXKICHHUE HEMETAJIOB B IIPUPO/IC;
XapaKTepu30BaTh (YPAKIHOHHYIO MEPErOHKY KHKOTO BO3AyXa KaK CC
(U3NYIECKUX MPOIIECCOB;

apryMeHTHPOBATh OTHECSHNUE ITPOLIECCOB OIYyYE€HHs aKTHBHBIX HEME
OKHCIIUTEIIBHO-BOCCTAHOBHUTEIBHBIM MPOIIECCAM.

38/23

[lonyuyenne BakHEHIIMX
XUMHUYECKHX COCTUHEHUM
HEMETaJJIOB.

XapakTepu30BaTh XUMH3M, CHIPEE, anmaparypy U HaydHbIE IPUHINE
MIPOM3BOACTBA CEPHOI KUCIIOTHI; CPABHUBATH IIPOM3BOACTBO CEPHOU
KHCJIOTHI ¥ ITPOU3BOICTBO AMMHAKA.




39/24

00001enue mo reme «Hemerasisl
1 UX COCAUHCHUA.

IIpuMeHATH NOTy4eHHBIE 3HAHUS B COOTBETCTBUHM C PelIaeMoil 3a1ade
PACKPBIBATH CMBICJ BKHEHIINX U3YUEHHBIN MOHITUH;
(opMyTHpOBaTHL HECTIOXKHBIE BBIBOJIBI, HAXOUTh apI'yMEHTHI,
MTOATBEPXKAAIOIINE BBIBO; BBINOJHATH 3a/1aHUs 110 00pasily, 3apaHee
MIPUTOTOBJICHHOMY YYHTEJIEM; YMeTh CHCTEMATH3UPOBATh ITOJTyICHHBIE
0000maTh HxX.

40/25

KonTpoabHnas paéora no teme
«HemeTanbl U UX COeTUHEHUD).

CucreMaTH3UpOBaTH H 00001IATH 3HAHU 110 TEME; CTPOUTH COOOIIIE
B YCTHOW M MUCbMEHHON (hopMe; MPUMEHATH T0Ty4YeHHbIE 3HAHUS 115
0OBSCHEHUS BBITIOJIHAEMBIX 331aHHI; BHINIOJIHATH TECTOBBIC 3aaHHS
MIEPBOTO YPOBHS;

(hopMyIHpOBaTHL IPOCTHIE BEIBOBI, HAXOAUTh APTYMEHTHI,
MOJITBEP K IAIOIINE BBIBOI; CAMOCTOATEIbHO NPUMEHATH 3HAHUS,
MIOJIy4EeHHBIE ITPU U3yueHUU TeMbl « HeMeTanns, Ipu BEIIOTHEHUU
71a00PATOPHBIX ¥ IPAKTHIECKUX PA0OT; BHIMOJIHATD TECTOBBIC 33/1aHMS
IIEPBOr'O YPOBHS 110 IPOHJICHHOMU TEME.

Paznen 4. Metauibl 1 UxX coeaqunenust. (17 yacos).

41/1

AHanmm3 KOHTPOJIBHOU pabOTHI.

OO6m1as XxapakTepuUCTUKa METaJIOB.

PackpbIBaTh CMBICJI TIOHATHS METAILIBI;

XapaKTepU30BaTh XUMHUYECKUE HIEMEHTBI-METaIUIbI: CTPOCHHUE, (PHU3UT
XMMHYECKHE CBOICTBA METAIIIOB;

COCTABJIATH HAa3BaHUs COCAMHEHUI MeTAIUIOB 1O hopMyIie U UX GopMm)
Ha3BaHUIO;

00BSICHATH 3aBUCUMOCTb CBOMCTB (MJIM IIPEACKA3bIBATh CBOHCTBA) XUM
3JeMeHTOB-MeTaIoB oT nosioxkenust [ICXD J[.M. Menneneera;
YCTaHABJIUBATBL IPHYNHHO-CIICACTBEHHBIE CBSI3H MEKIY CTPOCHHEM a
XMMHYECKOH CBSI3bI0, TUIIOM KPUCTAJIMUECKON PEIIETKY METAJIIOB U ¥
COEIMHEHNH, NX (PU3NUECKUMHU CBOMCTBAMHU.




4212

XUMHYECKHUE CBOMCTBA METAJLIOB.

OOBSACHATL  3aKOHOMCPHOCTH  U3MCHCHHS  CTPOCHHS  aToM
3JIEMEHTOBMETAUIOB B MPE/Ie/iaX MaJIbIX MIEPHOIOB U TIABHBIX MOATPYI
OOBSACHATD CYIIHOCTH 3JIEKTPOXUMHUYECKOTO Psijia HAPSDKEHUH MeTal
NPUMEHSATH €T0 U XapaKTePUCTUKN XUMIUECKIX CBOMCTB MPOCTHIX |
METAaJIOB;

00001ATH CUCTEMY XUMHUYECKHX CBOMCTB METAJIJIOB KAK BOCCTAHOBHUTE
CBOMCTBAQ;

COCTABJSATH MOJICKYJISIPHBIC YPaBHEHHSI PEAKIUH, XapaKTECPU3YIOIIHX 3
CBO¥CTBA METAJIOB B CBETE YYCHHUS 00 OKACIUTEIbHO-BOCCTAHOBHUTEI
MIPOILIECCaX, a PEAKIIUH C YIACTHEM JICKTPOIIUTOB IIPEICTABIIATE TAKKE
WOHHOM BHJIC; HA0IIOIATHh M OMHCHIBATH PCAKIIUU MEXKIY BEIICCTBAM
TTOMOTIBIO PYCCKOTO

(ponHOrO) sI3bIKA U SI3bIKA XUMUU;

CaAMOCTOATEJIBbHO MPOBOAUTD OIIBITHI, MIOATBCPKAAIOINE XUMHUYCCKUC
CBOIiCTBa MCTAJIJIOB, COﬁJIIO}JaTL IIpaBujia TEXHUKA 0e30I1aCHOCTH.

43,44/3,4

OO011as XapakTepUCTHKA 3JIEMEHTOB
[A-rpynmsr.

OﬁLHCHHTb OTUMOJIOTHIO Ha3BaHHWA I'PYHIIbI «IIEJIOYHBIC METAJLJIBI);
COCTABJIATH XapaKTEPUCTUKY LIEIOYHBIX METAJIOB MO WX MOJIOKEHHUIO
J.1. Menneneena;

XapaKTepHu30BaTh (QU3NYCCKUC U XUMUYCCKUE CBOMCTBA MICIIOYHBIX M
OKCHJIOB U THJIPOKCHJIOB;

00BACHATD 3aBUCUMOCTH CBOIICTB (I/IJ'II/I peaACKa3bIBaATh CBOﬁCTBa) 11 (&)

MetaimoB ot nosioxkeHust [ICXD JI.M. Menneneesa;
COCTABJIATH YPABHEHUSI PEAKIIHI, XapaKTEPU3YIOIIUX XUMUUECKUE CBO
IIEJIOYHBIX METAJIJIOB M MX COEIMHEHNH;

BBINOJIHSATH 33/IaHUs 110 00pasily, 3apaHee IPUTOTOBICHHOMY YUHUTElle
BBIYUCIATH 110 XUMHUYECKUM (OPMYJIaM 1 YPaBHEHHSM PEAKIUH, TPOT
y4JacTHEM INEJIOYHBIX METAJUIOB U X COSANHEHUH.




45,46/5,6

OO011as XxapakTepUCTUKA 3JIEMEHTOB
ITA-rpynnst.

OO0BSICHATBL TUMOJIOTHIO Ha3BaHUS TPYIIIBI «IIET0YHO3EMENIBHBIE ME
€OCTABJATH XapaKTePUCTHKY IIETIOYHO3EMENbHBIX METAJUIOB 10 UX I10
TICXD JI.1. Menneneena;

XapaKTepHu30BaTh CTPOCHHE U 00IIne HU3NUECKUE U XUMHUYECKUE CBO]
LIEIOYHO3EMENBHBIX METAIJIOB, UX OKCHUOB U THAPOKCUAOB; 00bACHS
3aBHCHMOCTb CBOMCTB (MJIM NPEICKA3bIBaTh CBOMCTRA) IIEJI0YHO3EMEIT]
MetawioB oT nonoxernns [ICXD .. MeHneneeBa; cocTaBIATh YPaBE
peaxIuii, XapaKTepU3yOIINX XUMUUYECKHE CBOICTBA I11€0YHO3EMETbH
METaJJIOB ¥ UX COEIUHEHHI; Ha0II0JaTh U ONUCBIBATH XUMHUCCKUIN
JKCIIEPUMEHT;

BBIYHCJIATH 10 XUMUYECKUM (POPMYIIaM U YPaBHEHUSIM PEaKLUi, IPOT
y4acTHEM IIEJIOYHO3EMEIbHBIX METAJIJIOB U UX COSAUHEHHH.

4717

JKEcTtkocTh BOABI M CIIOCOOBI €8
yCTpaHECHHUSI.

OOBACHATH MOHATHE KECTKOCTH BOBI»;
pa3JH4aTh BPEMEHHYIO U IOCTOSHHYIO )KECTKOCTh BOJBI; MPEAJIAraTh
CHOCOOBI yCTpaHEHUS KECTKOCTH BOJIBI;

NMPOBOANTH, HA0II0IATH M ONMHMCHIBATH XUMHUYECKUI SKCIIEPUMEHT C C
npasui Th.

48/8

HNucrpykrax no Th.
IIpakTuyeckass padora Ne 6.
«KécTKOoCTb BOABI H CIIOCO0BI €€
YCTPaHEHHA».

IIponokuTHL YUYnTHCSI padoTaTh ¢ 1a00paTOPHBIM 000PYIO0BAHUEM H
HarpeBaTelbHBIMU IPUOOPaMHU B COOTBETCTBUU ¢ ipaBuiIaMu Th;
MJIAHMPOBATH BMECTE C YUHTEJIEM CBOM JICHCTBHSI B COOTBETCTBHH C TIC
3aJa4ell ¥ yCIOBUSIMH €€ peali3alum;

HAXOJUTH B TeKcTe yaeOHnKa nHpopMaIuio 06 stanax paboTsl; popm
BBIBOJIBI IO PE3yNbTaTaM MPOBEIEHHOTO 3KCIEPHUMEHTa; paboTaTh B T
HAYYHThCH SKCIIEPUMEHTAIBHO UCCIIEI0BATH )KECTKOCTH BOJAOIIPOBO/IE
BOJIbI; OMUCHIBATH XUMUUECKUH IKCIIEPUMEHT C TOMOIIIBIO €CTECTBEHH
(pycckoro) si3bIKa U A3bIKa XUMHHU; (POPMYJIHPOBATH BBHIBOIBI T10 PE3Y]
IIPOBEJIEHHOTO DKCIIEPUMEHTA.

49/9

AnroMuHui 1 ero COCINHCHN .

XapakTepu3oBaTh ATIOMUHHI 110 ero nonoxkeHuro B [ICXD 1I.1. Me
XapaKTepU30BaTh CTPOEHHE, (PU3NUECKHE M XUMUUECKNE CBOUCTBA all
OKCHJIOB M TUAPOKCHJIOB;

00BSICHATH 3aBUCUMOCTh CBOMCTB (MJIM IIPE/ICKa3bIBaTh CBOMCTBA) Ik
nojoxenus [IICXD 1I.11. Menpeneena;

COCTABJIATH YPABHEHUS peakUUil, XapaKTePU3YIOINX XUMHUECKHE CBO!
AITFOMHHMSA U €T0 COCIMHCHU;




HaﬁJIIOIIaT]) H ONMMHCHIBATH XUMHYECKHI OKCTICPUMCHT,

BBIYHCJIATH 110 XUMUYECKUM (OPMYJIaM U YPaBHEHHSIM PEaKLUii, TPOT
Y4acCTHEM AJIFOMUHUS U €ro COCTUHECHUH.

50,51/10,11

Kene3o u ero coeuHeHN.

XapakTepu3oBaTh keje30 1o ero nonoxkernto B [ICXD JI.1. Mennes
XapaKTepU30BaTh CTPOCHHE, (PU3NUECKHE M XUMUUECKHE CBOWCTBA XKe
OKCHJIOB M TUAPOKCHJIOB;

00BSICHATH 3aBUCHMOCTb CBOMCTB (MJIH IIPEACKa3bIBaTh CBOWCTBA) XKeJ]
nojoxenus [IICXD JI.1. Menneneena,

COCTABJIATh YPAaBHEHMS PEAKINH, XapaKTEPU3YIOIINX XUMUIECKHE CBO
U €T0 COCTMHEHUM;

Ha0/1101aTh M ONMCBHIBATH XUMHYECKUI1 SKCIIEPUMEHT;

BBIYHCJIATH 110 XUMUYECKUM (OPMYJIaM U YPaBHEHHSM PEaKLUi, TPOT
ydJacTHeM jKele3a M €ro COeANHEHUH.

52/12

Mucrpykrax no Th. IlpakTtnueckasn
pabota Ne 7. «Pemenue
JKCIEPUMEHTAJIbHBIX 32124 110 TeMe
«MeTanib.

IIpoao/KUTH yYUTHCS padoTaTh C JIA00OPAaTOPHBIM 000PYIOBAHUEM I
HarpeBaTeJIbHBIMU IPUOOPAMH B COOTBETCTBHU C npaBuiaMu Th;
MJIAHMPOBATH BMECTE C YUHTEJIEM CBOM JICHCTBHSI B COOTBETCTBHH C TIC
3a7a4ell ¥ yCIOBUSIMH €€ pealt3alui;

HAXOJUTH B TeKcTe yaeOHnKa nH(popMaIuio 06 stanax paboTel; popm
BBIBOJIBI IO PE3yNbTaTaM MPOBEIEHHOTO 3KCIEPHMEHTa; paboTaTh B T
MOJIy4aTh METaJUIBl M UX COSIMHEHHSI Pa3HBIMH CIIOCO0aMH;
Ha0JII0JaTh CBOWCTBA METAJIIOB M MIX COCTMHECHUH U SIBICHUH, TIPOUCK
HHUMU;

ONMCBLIBATH XUMUYECKHUI SKCIIEPUMEHT C IOMOIIBIO ECTECTBEHHOTO

(pycckoro) s3bIKa U A3bIKa XMMUHY; (POPMYJIHPOBATH BHIBOJIBI 110 PE3YT
IIPOBEIEHHOTO 3KCIEPHMEHTAa; OPraHU30BaTh yueOHOE B3aMMOICHCTB

rpyIre.

IV yerBepTh

53/13

Kopposus meTamioB u criocoObt
3aIUThI OT HEE.

PackpbIBaTh CMBICJI HOHSATHIA: KOPPO3HS, XUMHYECKas U DJICKTPOXUM
KOpPPO3Hs;

WJLTIOCTPHUPOBATDH MOHATHUS KOPPO3Hsl, XHMUYECKAs ¥ JIEKTPOXUMHUYE
KOPPO3HsI IpUMEpPaMH IPOIIECCOB, TPOUCXOISAIINX C PAa3TUIHBIMHI META
XapaKTepH30BaTh CIIOCOObI 3aIUTHI OT KOPPO3HH.




54,55/14,15

Mertauiel B npupone. [lonsatue o
METAJUTypPruH.

KnaccnpunmpoBath GopMbl IPUPOAHBIX COSANHEHUH METAIJIOB,;
XapaKTepHu30BaTh 00IIKe CIIOCOOBI TOJTyYEeHHs METAIUIOB: ITUPO-, TH/]
NIEKTPOMETAILTYPTHIO;

KOHKPEeTH3HPOBATh CIIOCOOBI MOTyYCHUSI METAJUIOB ITPUMEPAMU U
YPaBHEHUAMH PEaKLUH C COCTaBICHUEM JIEKTPOHHOTO OajaHca; OIMHUC
JIOMECHHBIH IIPOLIECC M TEKTPOIUTHIECKOE TTOJyICHIE METalIOB; Pas.
YEpHBIE M IIBETHBIC METAJUIBI, YYTYH H CTaIb.

56/16

O00011eHNE U CUCTEMATHA3ALIS

IIpuMEeHATH [I0JIy4E€HHBIE 3HaHUS B COOTBETCTBUU C PELIACMOM 3a/1a4el
PacKpbIBaTh CMBICI BaXKHEHIINX U3yIESHHBINA TOHATHH;

3HAHMUH 10 TeMe «MeTalIbD.

(opMyIMpPOBATH HECTIOXKHBIC BHIBOIbI, HAXOANUTH apI'yMEHTEI,

MIOJTBEPIKAAIONINE BEIBOJ; YMeTh CHCTEMAaTH3UPOBATh MOJTyYEHHBIE 3H
000011aTh UX; MPOBOAMTH OL[EHKY COOCTBEHHBIX JIOCTH)KEHHUH B YCBOE]
BBINOJHATH 32J]aHUsI IO 00pasily, 3apaHee MPUTOTOBICHHOMY YUHTEII
KOPPEeKTHPOBATH CBOM 3HAHHA B COOTBETCTBHH C IUIAHUPYEMBIM PE3Yy.

57/17

KonTpoannas padora mo teme
«MeTanab.

CucreMaTH3MPOBATH M 00001ATH 3HAHUS 110 TEME; CTPOUTH COOOIIE
B YCTHOM M MUCbMEHHOH (hopMe; MPUMEHSTh MOJTyYeHHBIC 3HAHUS TS
0OBSCHEHUS BBITIOIHAEMBIX 331aHHI; BHINIOJIHATH TECTOBBIC 3aaHHS
TIEPBOTO YPOBHS;

(opMyJIMpPOBATH IPOCTHIE BHIBOBI, HAXOAUTH aPI'yMEHTHI,
MOATBEPXKAAIOIINE BBIBO; CAMOCTOATEIbHO IPUMEHATh 3HAHUS,
TIOJTy9eHHBIE TIPH M3yYSHUH TeMbI «MeTautbl», Py BHIIOITHEHUN
71a00paTOPHBIX U MIPAKTHUECKUX pa0O0T; BHIMOJIHATh TECTOBBIC 3aJaHU:
NIEPBOT0 YPOBHSI IO MPOUJICHHOM TeMe.

Pa3nen 5. Xumus u okpyxarouias cpeaa. (2 uaca).

58/1

AHanu3 KOHTPOJIbHOM pabOTHI.

XHUMHUYECKUI COCTAB IIJIAHETHI 3EMIISL.

HuTerpupoBathb cBeneHus 1o Gpuandeckoil reorpaguu B 3HaAHUS O
XUMHUYECKOU OpraHu3aliy [IaHEThI; XaPAKTEPU30BATH XUMUYECKHIA (
re0JIOTHYECKUX 000I0UeK 3eMIIH; pa3inyaTh MUHEPAIBI HTOPHBIE MO]

59/2

OxpaHa OKpyKaroIiei Cpeibl OT
XUMHYECKOTO 3arpsI3HCHHUS.

XapakTepn30BaTh HCTOYHUKH XUMHUCCKOTO 3arps3HCHUS OKPYIKAOII
ONMUCHIBATH IJI00aTHHBIC SKOJIOTHICCKUE MPOOIIEMBI, CBSI3AHHBIC C XHM
3arps3HEHUEM;

npeaiaratb IyTu MUHUMHU3AIUU BOSHeﬁCTBHﬂ XUMHYECKOTO 3arpsA3HE!
OKPYXKAIOIIYIO CPEY;

NPUBOAMTH IIPUMEPHI MEKIYHAPOTHOTO COTPYIHUYIECTBA B OOJIACTH O3
OKpYKaroIIeH cpebl OT XUMHYECKOTO 3arps3HEHUSL.

Pa3nen 6. OGo0meHue 3HAHUI MO XMMHU 32 KypPC OCHOBHOI1 1K0JIb1. [lonroroBka k OCHOBHOMY rocy;

4acos).




60/1

Bemectna.

IpeacraBasite nHPopmanuio no teme «lleproanueckuii 3akoH [1.11. |
Ilepnoaudeckast cucteMa XMMHUYECKHX 3JIEMEHTOB B CBETE TEOPHUH CTP
B BUJIE Ta0JIMIL, CXEM, OTIOPHOTO KOHCIEKTA, B TOM YHCJIE C IPUMEHEHY
UKT;

BBINOJIHATH TECTOBBIE 3a[aHNUS 110 TEME;

NpeaAcTaBJsITh HHOOPMAIMIO MO TeMme «BHIbI XHMHUYECKOW CBSI3
KPUCTAJUNINYECKUX PELIETOK;

YCTaHABJIUBATh B3aUMOCBSA3b CTPOEHUS U CBOWCTB BELIECTB» B BUME T
OIIOPHOI'O KOHCIIEKTa, B TOM uucie ¢ npuMmeHenueM cpencts UKT;

XapaKTepu3oBaThb 3aKOHOMEPHOCTU U3MCHCHUS CBOMCTB XUMHYECKHUX
HX COCAUHCHUIH B nepuoaax v B INNIaBHBIX MOATPYIIAaxX B CBETEC MPCACTAl

CTPOCHHH aTOMOB JJIEMEHTOB; XapaKTepH30BaTh 3HAUCHHUE
IIepnonuueckoro 3axkona JI.J1. Menzeneesa.

61/2

XUMHUYECKUE PEAKLIUH.

MpeacraBaarth naGopMarmio mo Teme «Kmaccudukanms XuMIIeCKIX
Pa3JINYHBIM ITPU3HAKaM» B BUJE TA0JIHII, CXEM, OOPHOTO KOHCIIEKTA, B
npumeHenuem cpeacts UKT;

XapaKTepH30BaTh XUMHUUECKHE PEAKIMH 110 Pa3HBIM ITPHU3HAKaM (IHCT
pearupyromux 1 00pa3yomnXcs BEMIECTB; HATNYNE IPAaHMIIBI pa3zesia
TersI0BoH 3(p(heKT; U3MEHEHHE CTENeHEeH OKNUCIICHHSI aTOMOB; UCIIOJIB3(
KaTaJM3aTopa; HallpaBJIeHHe IPOTEKAHUS PEaKIUH); COCTABIISTH MOJICK
TIOJTHBIE ¥ COKpaNIEHHBIC HOHHBIC YPABHEHMS; HA0II01aTh U ONHCHIB?
peaKIMy MeX ]y BEIIECTBAMHU C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO 513
A3bIKA XUMHH;

JaBaTh ONPEJENCHNE OHATUIO CKOPOCTh XMMUYECKOH PEaKINU; 00 b
BIIMSIHUS PA3JIMYHBIX (JAKTOPOB HA CKOPOCTh XMMUUECKHUX PEaKIH.

62,63/3,4

OCHOBBI HEOPTAHUYECKON XUMHUH.

XapakTepHu3oBaTh 00111€e, 0COOCHHBIC U MHINBUAYaTbHBIE CBOMCTBA I
HEMETaJUIOB, KUCIIOT, OCHOBAaHHM M COJICH B CBETE TEOPUU IIIEKTPOIIHTI
JICCOLIMALINH;

apryMeHTHPOBATh BO3MOXXHOCTh IIPOTEKAHUS] XUMHUECKUX PEAKIIUil B
9JIEKTPOIIMTOB UCXOSI U3 YCIOBHH; KiIaccH(pHIHPOBATH HEOPraHUYEC
BEIIIECTBA [T0 COCTABY U CBOMCTBAM; MPHBOAMTH IIPUMEPHI IPEICTABUT
KOHKPETHBIX KJIACCOB M IPYIIN HEOPraHUYECKHUX BEILECTB.




64/5

[ToBTOpeHHe 1 0600IICHHE TTO
teMe. [IoaroroBka k KOHTPOIBHOMU
pabore.

IIpuMeHsATH N0OJTy4eHHBIE 3HAHUS B COOTBETCTBUH C PEIIaeMOM 3a/1ayel
PACKPBIBATH CMBICJ BAKHEHIINX U3YYCHHBIX TOHATHI;
(opMyIMPOBATH HECIIOKHBIC BBIBOIBI, HAXOJUTh apI'YMEHTBHI, TIOATBE]
BBIBOJ; CHCTEeMAaTH3NPOBATH T10JIyYCHHbBIE 3HAHHs1, 0000IIATh UX. COC
VOHHBIC YPaBHEHHS PEaKIMi, peakii HeUTpaIu3alnui, MEXaH|U3M pea
HMOHHOTO 0OMEHa JUIA CITydaeB, KOTJa 00pa3yeTcst 0CaloK, BBIACIICTCS
oOpasyercs Bojia; MOHMMATH CIIydau, KOT/Ia PEeaKkLIi HOHHOTO OOMEH:
CMBICIL.

65/6

HTorosas koHTpOILHASA padora.

CucreMaTH3MPOBATh M 000011ATH 3HAHUS [0 KYPCY HEOPTraHUIECKOM
KJ1acc;

CTPOMTB COOOIICHHUS B yCTHOH U MMCBMEHHON (hopMe; MPUMEHATh
HOJy4eHHBIE 3HAHUS J1JIsl OOBSICHEHHUSI BBITTOJIHIEMbIX 33JaHUIT; BBITOJI
TECTOBBIE 3a1aHHs IIEPBOTO YPOBHS;

(opMyaHpPOBATH IPOCTHIE BEIBOBI, HAXOIUTH apTyMEHTHI, OATBEPIK]
BBIBO/;

CaMOCTOSITeILHO MPHMEHATH 3HAHNUS, TTOJTYYCHHBIC IPH U3yYCHUU TE
XapaKTEPUCTHUKA XUMHUUECKUX 3JIEMEHTOB U XUMHUYECKUX PEaKIuii», «IV
«HemeTtasbl», a TakKe 3HaHUSL, [TOJyYSHHBIE IIPH BBITIOJIHEHUH JIa00Pa
MIPaKTUYECKUX PadoT;

BBINOJIHSITH TECTOBBIE 33/[aHUsI [IEPBOTO YPOBHSI 110 KypCy HEOPraHUue
Kiacca.

66/7

AHanu3 KOHTPOJIBHOMN paOOTBHI.
[TonBenenue UTOroB roja.

PackpsIBaTh CMbICJI MOHATHIA: IPOCTHIE U CIIOKHBIC BEIIECTBA, METAJ
HEMETAaJUIbI, OKCHJIBI ¥ THAPOKCUIBI (OCHOBAHHUS, KHCIOTHI, aM(pOTEPHE
TUAPOKCHU]IB), COJIH;

XapaKTepU30BaTh COCTaB M OOIINE XUMHIECKHE CBOHCTBA MMPOCTHIX U
CJIO’KHBIX BEIIECTB; MPOU3BOAUTH PAcU€ThI 110 (POpPMYJie U ypaBHEHUK

PesepBHOe Bpems — 2 yaca.

Hmozo 3a yuebnuwtii 200:

* KoHTpouabHbIX padot — 4

* [IpakTnuyeckux pador - 6
= JlaGopaTopHbIX ONbITOB — 40






