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Hloachnumenvnas 3anucka.

Pabouas mporpamma y4eGHOTO Kypca 1mo XuMun [yt 9 kinacca pazpaborana Ha ocHoBe @I'OC BTOPOro NOKOJIEHUS, TPUMEPHOH IPOrpaMMbl
OCHOBHOTO 00111eT0 00pa3oBaHus 0 XuMuH, [[prMepHOii MporpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus 10 XUMUH u [IporpaMmbl Kypca XuMuu 1jist 8-
9 kmmaccoB o0meo0Opa3oBaTenbHBIX yupexaenuit, asrop H.H. 'apa. (Xumus. Paboune nporpammer. [lpeamerHas munust yueonukos I.E.Pym3uTuca,
@.I". ®enpamana 8-9 xinaccrl: yued. mocodue st oomeoodpazosat. opranusanuii/ H.H Iapa. - 3-e¢ uzn.,nepepad.-M.: [Ipoceemenue, 2019. -48c. —
ISBN 987-5-09-065302-2 ). /lanHas paboyasi mporpaMma peaim3yeTcsi B yaeOHUKax Jisi 00meo0pa3oBarenbHbix yupexaenuii [.E. Pymsutuca u @.I.
Oenpamana «XuMHs. 8 Kiace» U «XUMHsL. 9 Kacey

Pabouas mporpamma o XMMHHM U1 OCHOBHOM IIKOJIBI COCTaBJIe€Ha Ha OCHOBe: DyHIaMEHTAJIBHOTO Si/ipa CoJepKaHus o0I1ero ooOpa3oBaHus U B
COOTBETCTBUU ¢ [ 0CYapCTBEHHBIM CTaHIAPTOM 00111ero oopa3oBanus (npruka3 MunucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @eneparuu ot
17.12.2010 r. Ne 1897);

denepanbroro 3akoHa ot 29 nekadps 2012 roxaa, Ne273 (DenepanbHbiii 3akoH «O0 00pazoBanuu B PDO»);

[TocranoBnenus ['maBroro 'ocynapcTBeHHOTO caHuTapHOTO Bpaua Poccutickoit denepanun «O06 yreepxkaennu Canllun 2.4.2821-10 «CanutapHo-
AMUJEMHUOJIOTHYECKUE TPEOOBaHMSI K YCIIOBUSAM M OpraHu3aiiui o0yueHus B o01ieo0pazoBarenbHbIX yapexaeHusx» ot 29.12.2010 Nel89;

[Tpukaza Muno6puayku Poccun ot 31.03.2014 Ne 253 «O06 yTBepkaeHNH (GeaeparbHOTO MepedHs Y4eOHMKOB, PEKOMEHIyEMbIX K UCIIOJIb30BAHHIO
MIPH peajr3aliy UMCIONUX TOCYAaPCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX TPOTPAMM HAYaJIbHOTO 0OIIETr0, OCHOBHOTO OOIIET0, CPETHETO
o01rero oOpa3oBaHUs»

VYyeonoro rana Kpacusuackoro ¢punnana MBOY Kpenosckoit CII na 2019-2020 yu. rogx;

Oowan xapakmepucmuka yueoHozo npeomema
B coxep:xanuu JaHHOTO Kypca IMPeICTaBICHbl OCHOBOMOJIATaAl0Ie TEOPETUYECKUE CBEACHUS 110 XMMUH, BKITIOYAIOIINE U3YYEHHE COCTaBa U CTPOCHUS
BEII[ECTB, 3aBUCUMOCTH UX CBONCTB OT CTPOECHHUSI, UCCIIEJOBAaHIE 3aKOHOMEPHOCTEH XUMUYECKIX MIPEBPAIICHUI U MyTel yIpaBiIeHUs] UMH B LIETSIX
MOJIy4€HUs BEUIECTB, MAaTEPHAIIOB, SHEPTUU.
Cogepxanue yueOHOTO MpeAMETa BKIIIOYAET CBEICHUSI O HEOPTaHWYECKUX BEIIECTBaX, UX CTPOSCHUH U CBOMCTBAX, a TAK)KEe XMMHUECKUX MPOIleccax,
MPOTEKAIIIUX B OKpyXkKatoiiem mupe. Hanbonee cnoxubie aneMenTsl @yHAaMEHTaIBHOTO si/ipa coAep KaHus 0011ero oopa3oBaHus M0 XUMUU, TaKUE,
KaK OCHOBBI OpPraHMYeCKON U MPOMBIIIIEHHOW XUMHH, TIEPEHECEHHI B POTpaMMy CpeHe (MoIHoM) 0011eo0pa3oBaTebHOM MIKOJBI.



TeopeTnuecKyro OCHOBY U3y4EHHUsI HEOPraHMYECKOM XMMHUH COCTaBIIIET aTOMHO-MOJIEKYJSIPHOE YUYEeHUE, liepuoandeckuil 3akox .M. Menzeneesa ¢
KpaTKUMHU CBCACHUAMU O CTPOCHUHN aTOMOB, BUJAaX XUMHYECKOM CBA3H, 3aKOHOMCPHOCTAX MPOTCKAHUN XUMHWYCCKUX peaKuHﬁ, CBOfICTBaX, MOJIYYCHHH,
IMPUMCHCHUHU METAJIJIOB, HCMCTAJIJIOB U UX COGI[HHGHI/Iﬁ, 3HAKOMCTBO C Ba)KHECHIIMMU OpraHn4CCKUMH BCIICCTBAMU

B HN3YUYCHUU KypCa 3HAUYUTCIIbHA POJIb OTBOAUTCA XUMHUYCCKOMY SKCIICPUMCEHTY: NPOBCACHHUIO ITPAKTUYCCKUX U na60paT0prlx pa60T U OITMCAaHUIO UX

pe3ynbTaTOB; COOJIIOIEHUIO HOPM U TIPABUJI MOBEICHUS B XUMHUUECKHX J1a00paTOpUsiX.

OcHoBHEIC uenu N3ydCHusd XMMHUHU HaIlPaBJICHDBI:
® HA 0ceoeHUe 8adCHeluwUx 31Hanull 00 OCHOBHBIX HOHSATHSIX U 3aKOHAX XUMMHU, XUMHYECKON CHMBOJINKE,

® Ha ognadenue ymenusmu HabIOAaTh XUMUYECKHE SBJICHUS, IPOBOJIUTh XUMUUYECKUHN IKCIIEPUMEHT, POU3BOANUTH PACUETHI HA OCHOBE
XUMHUYECKUX (OPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIHII;

® Ha pazeumiue MO3HABATCIbHBIX HHTCPECCOB U MHTCIUICKTYaJIbHBIX CIIOCOOHOCTEH B mMpouccce NMpoBCACHUA XUMHUYICCKOTO SKCIICPUMCHTA,
CaMOCTOATCIBHOI'O HpI/IO6peT€HI/I$[ 3HAHWI B COOTBETCTBHU C BO3HHKAOIIUMMH XNU3HCHHBIMU HOTpe6HOCT$IMI/I;

® Ha gocnumarue OTHOIIECHUS K XMMHH KaK K 0THOMY U3 (yH/IaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY 0O0leuenoBeuecKoi
KYJbTYpBI;
® HA npuMeHeHue NOJIY4YeHHbIX 3HAHUU U yMeHull 1J1s 0€30IIaCHOTO UCIOIb30BAHUS BEIIECTB U MAaTEPHATIOB B OBITY, CEIBCKOM XO35HCTBE U HA
MIPOU3BOJICTBE, PELICHUS MPAKTUUECKUX 3a]]a4 B MOBCEAHEBHOM KU3HU, IPEAYNPEKACHUS IBIEHUHN, HAHOCSIINX BPE]l 30POBBIO YEJIOBEKA U
OKpyXKarollee cpeie.
OnHoil 13 BaXXHEHUIIMX 3224 OCHOBHOTO 00I11ero 00pa30BaHus SBJISETCS MOJrOTOBKA 00yJarOIUXCs K OCOZBHAHHOMY M OTBETCTBEHHOMY BBIOODY
AKHU3HEHHOTO U IMpo(ecCHOHaIbHOT0 MyTu. O0yuaromuecs J0JKHbI HAyYUThCS CaMOCTOSTENBHO CTaBUTh LIEIH U ONIPEEIIATh IyTH UX JOCTHKEHHUS,
UCIOJb30BaTh NPUOOPETEHHBIH B IIKOJIE OMBIT B pealbHOM JKU3HH, 32 paMKaMH y4eOHOTO Iporecca.
XuMus Kak y4eOHbIH MpeMeT BHOCUT CYIIECTBEHHBIN BKJIA/] B BOCIIUTAHUE U Pa3BUTHE 00YYaIOUINXCs; OHA MPU3BaHA BOOPYKUTh UX OCHOBaMHU
XUMUYECKUX 3HAaHUH, HEOOXOUMBIX AJIs1 IOBCEIHEBHOM KHU3HU, 3a10KUTh (YHAAMEHT Ul JajJbHEHIIEro COBEpIICeHCTBOBAHUS ATUX 3HAHUM, a
TaKXe crocoOCcTBOBAaTh O€3011aCHOMY IIOBEJICHUIO B OKPY»Kalolllel cpezie M OepeKHOMY OTHOILIEHUIO K Hel. Pa3BuTHe o3HaBaTebHbIX MHTEPECOB B
IIpOLECcCe CAMOCTOSATENILHOIO IPUOOPETEHUS] XMMUYECKUX 3HAaHUI U UCII0JIb30BaHUE PA3IMYHbIX HICTOUHUKOB UH(OPMAIMU, B TOM YHUCIIe
KOMIIbIOTEPHBIX.
Bocnuranue yOex1IeHHOCTH B ITO3UTUBHOM POJIM XMMHUU B )KU3HU COBPEMEHHOI'0 00IIEeCTBa, HE0OX0AMMOCTH XUMUYECKU I'PAMOTHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U OKpYXKarollel cpejie.
Mecmo yueonozo npeomema ¢ yueoHom niamne
OcobeHHOCTH cofiepKaHus Kypca «XUMUS» SBISIOTCS IJ1aBHOM MPUYUHOM TOTO, YTO B 0a3UCHOM y4eOHOM (00pa30BaTeIbHOM) IUIaHE 3TOT IPEeAMET
HOSIBJIICTCSI ITOCJIEHUM B PSAY €CTECTBEHHOHAYYHBIX TUCLUIUIMH, IOCKOJIBKY /Il €r0 OCBOCHUS IKOJIBHUKH JIOJDKHBI 00J1a/1aTh HE TOJIBKO
OTIpE/IeNIEHHBIM 3aI1acoM INPE/IBAPUTEIbHBIX €CTECTBEHHO-HAYUHBIX 3HAHUH, HO M JJOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPAaKTHBIM MBIIICHUEM.



B o0pasoBarenpHOI IporpaMme Mo XMMUU Ha U3ydeHUE XUMUU B 8 U 9 Kitaccax OTBOJIUTCS 2 4aca B He/Iemo, 68 yacoB B roJl. Peanuzanus nanaoi
MIPOrPaMMEI CTIOCOOCTBYET UCIIOJI30BAHUIO PA3HOOOPA3HBIX (JOPM OpPraHU3aUU y4eOHOTO MPOIIecca, BHEPEHUIO COBPEMEHHBIX METOI0B O0yUCHUS
Y TIeIATOTUYECKUX TEXHOJIOTHIA.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O NTPEIMETA

W3yueHre XMMUU B OCHOBHOH IIKOJIE TaET BOZMOXKHOCTB JJOCTHYD CIEIYIONINX PE3YJIbTATOB B HANIPABICHUN JHYHOCTHOTO PAa3BUTHSL:
1)  BocmHMTaHHE POCCUICKOI I'pakKJaHCKOW WICHTUYHOCTH: MATPUOTH3MA, JIIOOBH U yBakeHHs K OTE4YecTBY, YyBCTBA TOPAOCTH 32 CBOIO
Popxuny, 3a poCCHICKYI0O XUMHYECKYIO HAYKY;
2)  ¢dopmHpOBaHHE IIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBCHHON TPAKTHKH, a
TaKXe COIMAIBLHOMY, KyJIbTYPHOMY, SI3BIKOBOMY H JTyXOBHOMY MHOTOOOPa3HI0 COBPEMEHHOTO MHUPA;
3)  ¢dopmupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTH K CAMOPA3BHTHIO M CaMOOOPa30BaHUIO HAa OCHOBE
MOTHBAIMK K O0Y4EHHIO U MO3HAHUIO, BBIOOPY IMpoduabHOro 00pa3oBaHMsl HA OCHOBE MH(OPMAIMK O CYIIECTBYIOUIUX NPO(ECCHsiX U JIUYHBIX
po(heCcCHOHATBHBIX TPEANIOYTEHHH, OCO3HAaHHOMY TIOCTPOSHHUI0 HHIMUBUAYaTbHONH 00pa30BaTeNbHONW TPACKTOPHU C YYETOM YCTOWYHMBBIX
MO3HABATEIHHBIX HHTEPECOB;
4)  ¢dopmMHupoBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00pa30BaTebHOW, OOIISCTBEHHO TMOJIE3HOW, y4eOHO-HCCIIeI0BATEIbCKOM,
TBOPYECKOW M IPYTUX BUIAX JCATEIHHOCTH;
5)  ¢opmupoBaHHe MOHUMAHUS IEHHOCTH 3I0POBOTO M 0€30MacHOT0 00pa3a KU3HU; YCBOCHHE MTPABUII HHANBUIYATBHOTO M KOJUIEKTHBHOTO
0€30I1aCHOT0 MOBEACHUS B UPE3BBIYAMHBIX CUTYALUAX, YIPOXKAIOLIUX XKU3HH U 30POBBIO JIIOJIEH;
6)  dopmupoBaHuE MO3HABATEIBHON U HH(MOPMAIIHOHHOMN KYJIBTYPhI, B TOM YHCIIC Pa3BUTHE HABBIKOB CAMOCTOSITEIBHOMN pabOTHI C yUCOHBIMH
MOCOOUSAMHU, KHUTaMH, JOCTYIHBIMM MHCTPYMEHTaMH U TEXHUUECKHMMHM CPEJICTBAMH MH(POPMALIMOHHBIX TEXHOJIOTHH;
7)  dopmMHupoBaHHE OCHOB 3KOJIOTMYECKOTO CO3HAHMS Ha OCHOBE NMPU3HAHHS LICHHOCTH JKH3HU BO BCEX €€ MPOSBICHUAX U HEOOXOJUMOCTH
OTBETCTBEHHOI'0, OEPEKHOTO OTHOILIEHHS K OKPYKaIOLIeH cpelie;
8) pa3BuTHE TOTOBHOCTH K PCLICHUIO TBOPYECKUX 3aja4, YMCHHUsS HAXOIUTh AJICKBATHBIC CHOCOOBI TOBEICHUS M B3aUMOJCHCTBHS C
napTHEpaMu BO BpeMs y4eOHOW M BHEYy4eOHOU NesATEeIbHOCTH, CIIO- COOHOCTU OLIEHMBATh MPOOJIIEMHBIE CUTYallMM M ONEPaTUBHO IPHUHUMATh
OTBETCTBEHHBIE PELICHUS B Pa3IMYHbIX MPOAYKTHBHBIX BUAAX AEATENBHOCTH (yueOHas IMOMCKOBO-HUCCIIENOBATENbCKasA, KiIyOHas, IPOEKTHasl,
KPY)XKOBas | T. II.).

MeTtanpeaMeTHBIMHU pe3yJbTaTaMM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOIN MPOrpaMMblOCHOBHOTO OOIIEr0o 00pa30BaHus SIBJISIOTCS:

1) OBJIaACHHUEC HaBBIKaMH CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I$I HOBBIX 3HaHHI>i, OpraHnn3anuun yqe6H0171 JACATCIIbHOCTH, IIOHMCKa CpPCACTB eé
OCYILICCTBJICHUA,

2) YMCHHC IUIAHUPOBATh IIYTU HOCTHIKCHUSA 1eJieil Ha OCHOBE CaMOCTOSITEIHLHOTO aHaIu3a y'CJ'IOBI/Iﬁ U CPCACTB UX NOCTHIKCHUSA, BBIACIIATDH
AJIbTCPHATUBHBIC CITOCOOBI JOCTHIKCHUA LICIIN U BBI6I/IpaTL HanOoee 3(1)(1)CKTI/IBHBII71 CHOCO6, OCYHICCTBJIATH IMMO3HABATCIIbHYIO pe(bneKcmo B
OTHOIIICHUH ACHCTBUU 11O PCHICHUIO y‘IC6HLIX M TIO3HABATCJIIBbHBIX 3a1a4,



3) yMEHHE TIOHMMATh IMpPOOJEMy, CTAaBUTh BOIPOCHI, BBIJIBUTATh THIIOTE3Y, JaBaTh OIPENEICHUS TOHATUAM, KIACCH(PHIUPOBATH,
CTPYKTYpUPOBATh MaTe€pHall, MPOBOIUTH IKCIIEPUMEHTHI, APTYMEHTHUPOBATH COOCTBEHHYIO MO3UIUIO, (POPMYIHMPOBATH BHIBOIBI M 3AKIFOUCHHUS;
4) YMEHUE COOTHOCUTb CBOU JACUCTBUA C IUIAHUPYEMBIMHU pe3ylbTaTaMH, OCYILECTBIIITH KOHTPOJIb CBOEH IEATEIBbHOCTH B IIpOLiECCE
JOCTUKEHUSI PE3yNIbTaTa, ONPEEIATh CIIOCOOb! IEHCTBUI B paMKax IPEUI0KEHHBIX YCIOBUM U TPeOOBAaHUMN, KOPPEKTUPOBATH CBOU JEHCTBUS B
COOTBETCTBUHU C U3MEHSIOIIECHCS CUTYyalluE;

5) dbopMupoBaHHE W pPa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJBL30BAaHHMS MHCTPYMEHTOB M TEXHHUYECKUX CPEICTB WH(MOPMAIIMOHHBIX
TEXHOJIOTUH (KOMIIBIOTEPOB M IPOIPAaMMHOT0 0OecreueHus) Kak HHCTPYMEHTAJIbHON OCHOBBI Pa3BUTUSI KOMMYHMKATUBHBIX U MO3HABATEJIbHBIX
YHUBEPCAIBHBIX YU€OHBIX JIEHCTBHIA;

6) yYMEHHE CO3[aBaTh, MPUMEHATh U MPEOOpPa30BbIBATh 3HAKW M CHMBOJIBI, MOJEIIM U CXEMbl JJIsl pelIeHUs y4eOHbIX M MO3HaBaTEJbHBIX
3a/1ay;

7)  yMEHME M3BIEKaTh MH(OPMALMIO U3 Pa3IUYHbIX MCTOUYHMKOB (BKJIOYas CpeACTBa MacCOBOM

nH(pOopMalUY, KOMIIAKT-IUCKHA y4eOHOTO Ha3HaueHus, pecypcbl MIHTepHeTa), CBOOOAHO MOIb30BAaThCs CIIPABOYHOM JUTEPAaTYpOl, B TOM UHUCIIE
Y Ha 3JIEKTPOHHBIX HOCUTENSX, COOII0AaTh HOPMbI HHPOPMAITMOHHOM U30MPATEIbHOCTH, STHUKU;

8)  yMeHHE Ha NIPAKTHKE MOJIb30BATbCS OCHOBHBIMU JIOTHYECKMMHM NpUEMaMH, METOJaMU HaOJIOEeHUs, MOJEINpPOBaHUS, OOBSCHEHUS,
pelieHus mpo6sieM, IPOrHO3UPOBAHUS U JP.;

9) YMEHHE OpraHu30BaTh CBOIO JKHM3Hb B COOTBETCTBUHU C MPEACTAaBICHUSAMH O 3J0POBOM oO0Opa3e »HW3HH, MpaBax M 0O0SI3aHHOCTAX
rpaXXJaHUHA, IEHHOCTAX OBITHSA, KYJbTYphl U COIIMATILHOTO B3aUMO- IEHCTBUS;

10) YMEHHUE BBINOJHATH I03HABATENbHBIE U MPAKTHUECKUE 3aJaHHsl, B TOM YUCJIE IIPOECKTHBIE;

11) YMEHHE CaMOCTOSITENIbHO U apTyMEHTHPOBAHO OLICHMBATH CBOM AEHUCTBUS U JCHCTBUS OJAHOKIACCHUKOB, COJAEPKATEIBHO 00OCHOBBIBASI
MIPABUIIBHOCTh MM OIIMOOYHOCTh PE3yJbTaTa U crocola IeHCTBUA, aJeKBaTHO OLEHUBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy (aKTHUECKOTO
WIH IIPEIIIOIaraeMoro pacxo/ia pecypcoB Ha peleHHe 3aa4ut, a TAKKe CBOM BO3MOXKHOCTHU B JJOCTHKEHUU LIETH OTIPEAETIEHHON CI0KHOCTH;

12) yMeHue paboTtaTh B rpymne — 3QQGEeKTUBHO COTPYAHUYATh U B3aUMOJCHCTBOBAaTh Ha OCHOBE KOOPAMHALMHU PA3IUYHBIX MMO3ULUI MU
BbIPAaOOTKE OOIIEro peleHns B COBMECTHOM JIEATEIbHOCTH; CIyIIaTh NapTHEPA, GOPMYIUPOBATh U apryMEHTUPOBATh CBOE MHEHHUE, KOPPEKTHO
OTCTauBaTh CBOIO MO3MILHUIO M KOOPAUHUPOBATH €€ C MO3UIMENH MApTHEPOB, B TOM YUCIIE B CUTYAllMM CTOJIKHOBEHUS MHTEPECOB; NMPOJYKTHBHO
paspemiatb KOH(JIMKTBI Ha OCHOBE Yd€Ta HHTEPECOB U IMO3UIMH BCEX €ro yYaCTHHUKOB, IOMCKA M OLCHKH aJbTEePHATHBHBIX CHOCOOOB
paspelieHus KOHQIIUKTOB.

HpeI[MeTHLIMPl pe3yjabTaTaMu OCBOCHHA OcHoBHOM 06p330BaTeHLHOI71 IIporpaMmbl OCHOBHOFOO6IJ_ICFO O6pa30BaHI/I$I SABJIAIOTCA:

1) q)OpMI/IpOBaHI/IC IICPBOHAYAIIBHBIX CHCTEMATHU3HPOBAHHBIX HpeI[CTaBJ'IeHI/Iﬁ 0 BCHICCTBAX, HUX IPCBpAIICHUAX W IIPAKTHYCCKOM
IIPpUMCHCHWH,; OBJIAACHUC MOHSITHUUHBIM alIapaToM U CUMBOJIMYCCKHUM A3bIKOM XUMMHU,
2) OCO3HAHUE OOBEKTHMBHOM 3HAYUMOCTH OCHOB XMMHUYECKOI HAayKH KakK obOmactu COBPEMCHHOI'0 €CTCCTBO3HAHHUA, XUMHUYCCKHUX

HpeBpaH_ICHI/Iﬁ HCOPTaHNYCCKUX U OPraHMYCCKHUX BCHICCTB KaK OCHOBbBI MHOI'HX SIBIICHUH JKMBOM U HEKUBOM IMpUPOAbI; er'IY6J'IeHI/IC



MIPEACTABICHUN O MAaTEPUAIILHOM €UHCTBE MUPAa;

3)  OBJIQJICHWE OCHOBAMHM XHMHUYECKOH T'PaMOTHOCTH: CHOCOOHOCTBIO AHAJIM3UPOBATh W OOBEKTHBHO OLICHUBATH >KU3HCHHbBIC CHUTYaIUH,
CBA3AaHHBIC C XHMI/ICﬁ, HaBBIKaMH O€30I1aCHOI0 O6paH_[eHI/I$I C BCIICCTBaAMH, UCIIOJIb3YCMBIMU B HOBCGI[HGBHOﬁ JKU3HH; YMCHUCM aHAJIU3UPOBATH
Y TUIAHUPOBAThH HKOJIOTHYECKH 0€30TIaCHOE MOBEICHHE B IIETISX COSPEKEHHS 3I0POBBS U OKPYKAIOIIEH CPeIbl;

4) (dbopMHpOBaHHE YMCHHI YCTaHABIMBATh CBS3M MEXKIy pealbHO HAOMIOJACMBIMA XUMHUYECKUMHU SBJICHHUSIMH W  IPOLIECCaMH,
MMPOUCXOAAIIMMHU B MUKPOMUPCE, OOBICHSATH IMPUYIHHBI MHOFOO6paBI/I$I BEIICCTB, 3aBUCUMOCTh HUX CBOMCTB OT cOCTaBa M CTPOCHHA, a TAKKC
3aBUCUMOCTDb NIPUMCHCHHA BEIICCTB OT UX CBOI7[CTB;

5) HpI/IO6peTCHI/IC OIlbITa HCIIOJIB30BaHUA Pa3JIMYHbIX MCTOJOB H3YUCHHSA BCUICCTB, Ha6J'IIOI[€HI/I$I 3a UX NPCBpPAlICHUAMHA IIPpHU IMPOBCACHUHN
HECJIOKHBIX XUMUYECKHX IKCIIEPUMEHTOB C MCIIOJIb30BaHUEM JIAO0OPATOPHOTrO 000pyI0BaHUs U PUOOPOB;

6) YMCHHUEC OKa3bIBATh IICPBYIO ITOMOIIL IIPpHW OTPABJICHHUAX, OKOrax M ApPYrux TpaBMax, CBA3aHHBIX C BCHOICCTBAMH H Ha60paTOpHBIM
000pyI0BaHUEM;

7) OBJaJICHUE MpuéMaMu paboThl ¢ HHPOpPMaIIUEH XUMUYECKOTO COJIep KaHusl, MPECTaBICHHON B pa3HOW dopme (B BUIE TeKCTa, HOPMYII,
rpauKoB, TAOJIMYHBIX TAHHBIX, CXeM, ¢oTorpaduii u ap.);
8) CO3/ITaHNEe OCHOBBI JIs1 (GOPMHUPOBAHMS MHTEPECA K PACIIUPEHUIO B YTITYOJICHUIO XUMHUYECKUX 3HAHUH 1 BBIOOpA XMMHUH KaK TTPO(PHIBHOTO

mpenaMeTa MpH TEepexoJe Ha CTyHNeHb cpeaHero (moyiHoro) oOmiero oOpa3oBaHMs, a B JajlbHEHIIeM M B KauecTBe cdepbl cBOel
npoheCcCHOHATBHON JIEATETLHOCTH;

9) (dbopMHpoBaHHE MPEACTABICHUN O 3HAYEHUH XMMUYECKON HAayKH B PEHICHHH COBPEMEHHBIX 3KOJOTMYECKHX NMpoOIeM, B TOM UHUCIE B
MPEAOTBPAIECHUN TEXHOTEHHBIX U YKOJOTUYECKUX KaTacTpod.

OcHOBHbIE MOHATHS XUMHUHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeACTaBIeHU) BbINTYCKHUK HAYYUTCS:
® OIMCHIBATh CBOMCTBA TBEPIBIX, KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIJACIAS UX CYIIECTBEHHBICIIPU3HAKY;

® XAapaKTCpHU30BaTh BCIICCTBA 110 COCTaBYy, CTPOCHHIO U CBOﬁCTBaM, yYCTaHaBJIMBAaThb NPUYNHHO-CIICACTBCHHBIC CBA3HU MCKIY JaHHBIMU
XapPaKTCPHUCTUKAMHU BCHICCTBA,

® PACKpPbIBATb CMBICII OCHOBHBIX XUMHUYCCKUX MTOHSTHM: aTOM, MOJIEKYIIa, XHUMHAYECKUHN OJIEMCHT,ITPOCTOC BECUIECTBO, CIIOKHOE BCIICCTBO,
BaJICHTHOCTDb, UCII0JIb3Ys 3HAKOBYIO CUCTCMY XHUMHU,

L4 I/1306pa)KaTb COCTaB HpOCTCfII.HPIX BCIICCTB C IIOMOIINBIO XHMMHUYCCKHX (1)OpMy'J'I U CYHIHOCTBXUMHYCCKUX peaKI_II/Iﬁ C IOMOIIIBIO
XUMHNYCCKHUX ypaBHeHHﬁ;

¢ BbIUUCIIATH OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChI BCHICCTB, 4 TAKIKE MACCOBYIO OO XUMHUYECKOT'O 3JICMECHTA B
COCIMHCHUAX,

¢ CpaBHHUBATBb IO COCTABY OKCHUIbI, OCHOBAHU, KUCIOTHBI, COJIN; KHaCCI/IQ)I/IHI/IpOBaTL OKCHU bl MOCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTHI U
COJIM — IIO COCTaBYy,

® OIIMChIBATH COCTaB, CBOICTBA 1 3HAYCHUE (B npupoaec u HpaKTH‘leCKOﬁ I[C}ITGJIBHOCTI/I‘ICJIOBGKB.) MMPOCTBIX BCIICCTB — KUCJIOPOJa U



BOJIOPOJIA;

AaBaTb CPABHUTCIIBHYIO XaPAKTCPUCTUKY XUMHWYCCKUX 3JICMCHTOB U BayKHEUIIINX COeI[I/IHeHI/If/’IeCTGCTBeHHBIX ceMelicTB IISJIIOYHBIX
METAJJIOB U raJIOTCHOB;

10JIb30BaThCS JTAOOPATOPHBIM 000PYIOBAHHEM U XUMHUECKOM TOCYI0M;

MMPOBOAWNTE HECJIOXHBIC XHUMHWYCCKUC OIIBITBI U Ha6JIIOI[CHI/I$I 32 H3MEHEHUSIMH CBOMNCTB BCIICCTB B IIPOLECCC HX HpeBpaHIeHI/If/’I;
CoOJIFO1aTh MpaBKiia TEXHUKH OC30MAaCHOCTH MPH MTPOBEACHNN HAOIOICHUN U OIBITOB;

pa3nuyath SKCIEPHUMEHTAIBHO KHUCIOTHl M INEIOYM, TMOJB3YSICh HHAMKATOPAMH; OCO3HaBaTh HEOOXOJUMOCTH COOJIIOJCHHUS Mep
0€30IMacCHOCTH TP OOPAIICHUH C KUCIOTAaMH U TISTI0YaMHU.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:

IPaMOTHO O0OpaIiaThCs C BEIIECTBAMHU B IOBCEIHEBHOM JKU3HU;

OCO3HABaTh HEOOXOIUMOCTb COOIOAEHHMSI MPABUIT SKOJIOTMUYECKH 0€30IaCHOTO NIOBE/IEHNUS B OKpYXKAIOLIEH NPUPOTHON cpelie;

MMOHUMATh CMBICII B HEOOXOIUMOCTb COOIOIEHHUS MPEMMCAHNN, TIPEIaraéMbIX B HHCTPYKIIMSAX TI0 UCIIOJIH30BAHUIO JICKAPCTB, CPEACTB
OBITOBOW XMUMUH H JIp.;

WCIIOJIb30BaTh MPUOOPETEHHBIE KITFOYEBBIE KOMIIETEHTHOCTH IMPH BBHIMOJHEHWU HCCIIEI0BATEIECKUX MPOCKTOB MO M3YYCHHIO CBOWCTB,
CHOCOOO0B MOJIyYEHUS U paclio3HaBaHUS BEUIECTB;

pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YSl CPEICTBA YCTHOTO M MHUCHMEHHOTO OOIEHHS, MPOSBIATh TOTOBHOCTH K
YBa)KCHHIO MHOW TOUKH 3PEHUS MTPU 00CYKIEHUH PE3y/IbTaTOB BHITIOJHEHHON paboThI;

OOBEKTUBHO OLIEHMBATh HH(OPMALKIO O BELIECTBAX M XHUMHYECKHUX IPOIeccaxX, KPUTHUYECKH OTHOCHTHCA K TICEBIOHAYYHOMU
nH(popmMaluy, HeT0OPOCOBECTHOI pekiamMe, Kacarollelcs UCI0JIb30BAHUS Pa3IMUHbIX BELIECTB.

Ilepuoauyeckuii 3aK0H U NepUOAUYECKAsA CUCTeMa XUMUYecKUX 3j1eMeHTOB /I, U. MenneneeBa. CTpoeHue BelecTna.
BbINyCKHUK HAYYHTCS:

KJ'IaCCI/I(bI/II_[I/IPOBaTB XUMHYCCKHUEC JJICMCHTBI Ha METaJlJIbl, HEMCTAJUIbI, 3JICMCHTBI, OKCHAblI M THAPOKCHABI KOTOPBIX aM(bOTepHBI, n
HHCPTHBIC 2JICMCHTHI (F a3BI) AJIs1 OCO3HAHUS BAXXHOCTHU YIIOPAAOUYCHHOCTU HAYYHBIX 3HaHHI>'I;

PaCKpPbIBATb CMBICJ IICPUOAUYCCKOI'O 3aKOHA I[ n. MeHz[eneeBa;

OIIMCBIBATDH U XapaKTCPU30BaATb Ta6J'II/I‘IHYIO (1)0pMy nepnonnqecxoﬁ CHUCTEMbI XUMHNYCCKHNXOJICMCHTOB,

XapaKTCPHU30BaATb COCTAB ATOMHBIX AACP U PACIIPCACICHHUC YKUCIIa 3JICKTPOHOB 110 3JICKTPOHHLIM CJIOAM aTOMOB XUMHUUYCCKUX 3JICMCHTOB
MaJIbIX MEPHUOJOB nepnonnqecxoﬁ CHUCTEMBI, a TAKXKE KaJIU U KaJIbLUs,

pa3jiniaTb BUAbL XHUMHUYECKOM CBS3U: HOHHYIO, KOBAJICHTHYIO ITOJPHYIO, KOBAJICHTHYIO HETIOJIIPHYIO H MCTAJUIMYCCKYHO,



n300paXkaTh 3JIEKTPOHHBIE (POPMYITBI BEIIECTB, 00pPa30BaHHBIX XUMUYECKUMU CBSI3SIMU PAa3HOTOBUA;

BBISBIIAITh 3aBUCHUMOCTb CBOMCTB BELIECTBA OT CTPOEHUS €ro KPUCTALIMYECKONM pemETKH (MOHHOM, aTOMHOM, MOJIEKYISIPHOM,
METaJNINYECKOMN );

XApaKTEPU30BaTh XMMHUYECKUE D3JIEMEHTBI M HUX COCIAMHEHMS HA OCHOBE IIOJIOKEHUS DJJIEMEHTOB B IIEPUOJAMYECKOM CHUCTEME U
OCOOCHHOCTEH CTPOCHHS UX aTOMOB;

OIIMCBIBAaTh OCHOBHBIE MPEANOCHUIKM OTKpBITHS /. 1. MenaeneeBsIM IepuoAMYECKOrO 3aKOHA U IIEPUOANYECKON CUCTEMBI XMMUYECKUX
AJIEMEHTOB U MHOTOOOPa3HYyI0 HAyYHYIOJIEATEIbHOCTh YIEHOTO;

XAapaKTEpPU30BaTh HAaydHOE M MMPOBO33PEHUYECKOE 3HAYECHHME IIEPUOJUYECKOrO0 3aKOHA M IIEPUOJNYECKONW CHUCTEMBl XMMHUYECKUX
anemeHToB J[. . Menneneena;

OCO3HABATh HAYYHbIE OTKPBITHS KaK pPe3yibTaT JJIUTENIbHBIX HAONIOJEHUH, ONBITOB, HAYYHON MOJEMHKH, IPEOJOICHUS TPYIHOCTEH U
COMHEHUM.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYHUTLCS:

0CO3HABaTh 3HAUYCHHUE TEOPETUUECKUX 3HAHHH VISl MPAKTHYECKOU IeATeTLHOCTH YeJIOBEKa,

OTIMCHIBATh U3YUYCHHBIC 0OBEKTHI KAaK CHCTEMBI, IIPUMEHSIS JIOTUKY CUCTEMHOTO aHAJIN3a;

MPUMEHSATHh 3HAHHUS O 3aKOHOMEPHOCTSAX MEPUOJAMUECKON CHUCTEMBbl XMMHUYECKUX AJIIEMEHTOB ISl OOBSICHEHUSI W TIPEABUIACHUS CBOMCTB
KOHKPETHBIX BEIIECTB;

pa3BuBaTh MH(POPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YINyOJeHHs] 3HAHUN OO0 MCTOPUU CTAHOBIIEHUS XMMUYECKON Hayku, e
OCHOBHBIX MOHATHH, MEPUOJINYECKOTO 3aKOHA KaK OJHOTO U3 BaXKHEHIIMX 3aKOHOB MPHUPOJbI, a TAKXKE O COBPEMEHHBIX JOCTHKEHHSIX
HAyKH U TEXHUKH.

MHoroo0pa3ue XMuMHYECKUX PeaKkmuii
BbINyCKHUK HAYYUTCSH:

00BACHATH CYTb XUMHYCCKHUX ITPOLICCCOB;
Ha3bIBaThb IIPU3HAKU U YCIIOBUA IMIPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ;
YCTaHAaBJIMBATh NPHUHAAJIC)KHOCTD XAMHYECKOM PEaAKIUU K OHpCI[CJ'IéHHOMy THUITY 110 OJHOMY H3 KJ'IaCCI/I(bI/IKaI_II/IOHHBIX IMIPHU3HAKOB:

1)ro ymcay M COCTaBy MCXOITHBIX BEIIECTB M MPOAYKTOB PEaKIUHU (PEaKIUH COCIUHEHUS,Pa3JIOKEHNUs, 3aMEIIeH s U 0OMEHA);
2) 110 BBIJICJICHHUIO HITH MOTJIONIEHU IO TEIUIOTHI (PEaKIIUK SK30TEPMUYUECKHIE M YHI0TEPMHUCCKHIE);

3) MO U3MEHEHHIO CTETEHEH OKUCICHUS XUMHYECKUX 3JIEMEHTOB (OKUCIHTEIbHO-BOCCTAHOBUTEIILHBICPEAKIINH);
4) 1o 06paTUMOCTH Ipolecca (peakiuu 00paTUMbIE U HEOOpAaTHUMEIE);

[
[
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Ha3bIBATb (1)aKTOpLI, BJIMAOINNEC HA CKOPOCTb XUMHNYCCKUX peaKHHﬁ;

Ha3bIBATb (1)aKTOpLI, BJIMAOINHWEC HAa CMCIICHUC XUMHUYCCKOT'O PAaBHOBCCH,

COCTaBJIAATb YPAaBHCHUMA BHCKTPOJ'II/ITI/I‘-ICCKOI\/’I Jucconuanuu KHCIIOT, menoqeﬁ, COJ'ICI\/'I; IOJIHBIC U COKpaH_IéHHBIe HOHHBIC YpaBHCHUA
peaKHI/Iﬁ O6M€Ha; YpaBHCHHUA OKHUCINUTCIIBHO BOCCTAHOBUTCIIBHBIX peaKHHfI;

IMPOTHO3UPOBATH IMPOAYKTEI XUMHYCCKUX peaKHI/Iﬁ 1o q)OpMYHaM/HaSBaHI/IHM HCXOAHBIX BCUICCTB; ONIPCACIIATL HCXOAHBIC BCIICCTBA 10
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(opmynaM/Ha3BaHUSAM HPOITYKTOB PEAKIINY;

COCTaBJISATh YPABHEHMS pEaKLUi, COOTBETCTBYIOLIUX IIOCIIEOBATEIBHOCTU («IIENOYKE») MPEBPALICHUN HEOPraHMYECKHUX BEILECTB
Pa3IMYHbIX KIIACCOB;

BBISIBJISITH B IIPOLIECCE SKCIIEPUMEHTA NIPU3HAKU, CBUIETEILCTBYIOIINE O MPOTEKAaHUN XUMUYECKOW pEeaKLtH;

TOTOBUTH PACTBOPBI C ONPEACIIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOTO BELIECTBA;

ONPEEIATh XapaKTeP CPeibl BOJHBIX pACTBOPOB KUCJIOT U IIEJI0YEH 110 U3MEHEHUIO OKPACKU UH/IUKATOPOB;

IIPOBOJUTH KAUECTBEHHBIE PEAKIIUH, IOATBEPKIAIOIINE HAJTMYKUE B BOJAHBIX PACTBOPAX BELLECTB OTJEJIbHBIX KATHOHOB Y aHUOHOB.

BLIHyCKHI/IR MOJIYYMT BO3MOKHOCTb HAYYHUTLCS:

U
U

U
U

COCTaBJIATh MOJIEKYJIIPHBIE U TIOJIHBIE MOHHBIE YPaBHEHHs IO COKPAIIEHHBIM HOHHBIMYPAaBHEHUSIM;

MIPUBOJUTH IIPUMEPBI PEAKLHM, MOATBEPKIAIIINX CYIIECTBOBAHUE B3AMMOCBS3H MEXKYOCHOBHBIMH KJIaCCAMU HEOPraHUYECKUX
BEILIECTB;

MIPOrHO3UPOBATh PE3YNbTAThl BO3ACHCTBUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMUMHUYECKONpEaKIHH;

MIPOrHO3UPOBATh PE3YNbTAaThl BO3JEHCTBUS PAa3IUUHbIX (PAKTOPOB Ha CMEIIEHWE XUMUYECKOTOPABHOBECHSI.

MHuoroo6pa3ue BemecTs.
BpInyCKHUK HAY4YHMTCS:
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OTIPENeNATh TMPUHAMICKHOCTh HEOPraHWYECKHX BEIIECTB K OJHOMY W3 M3YYCHHBIX KJIACCOB/TPYII: METAJUIBI U HEMETAILIHI,
OKCH/Ibl, OCHOBaHMS, KUCJIOTHI, COJIH;

COCTaBJIATH (DOPMYIIBI BEIIECTB 10 UX HA3BAHUSM;

ONPEENIATh BAJICHTHOCTh U CTENIEHb OKUCIIEHHUSI JIEMEHTOB B BEILIECTBAX;

COCTaBJIATh (OPMYJIBI HEOPTraHUYECKUX COCTUHEHUN MO BAJIEHTHOCTSM M CTEMEHSM OKHCIIEHHUS DJIEMEHTOB, a TaKXe 3apsjaM HOHOB,
yYKa3aHHBIM B TaOJIMIIE pACTBOPUMOCTH KUCIIOT, OCHOBAaHUHN U COJIEH;

OOBACHATh 3aKOHOMEPHOCTH HM3MEHECHHS (U3MYECKUX M XMUMHUYECKHUX CBOMCTB IMPOCTHIX BEHIECTB (META/UIOB W HEMETAIOB) U HUX
BBICIIIUX OKCHJIOB, 00pa30BaHHBIX AIEMEHTAMHU BTOPOTO U TPETHETO MEPHOJIOB

Ha3bIBaTh OOIME XMMUYECKHUE CBOMCTBA, XapaKTEPHBIC JIJIS TPYII OKCHUIOB: KHCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

Ha3bIBaTh OOIME XMMHYECKHE CBOWCTBA, XapakKTEPHBIC IS KaXJOTO M3 KJIACCOB HEOPraHMYECKHX BEIIECTB (KHUCIOT, OCHOBAHUH,
coJiei);

MPUBOJUTH MPUMEPHI PEAKIUA, TOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB: OKCUIOB, KHUCIOT, OCHOBaHUU U
COJIeH;

ONPEENIATh BEIIECTBO-OKUCIIUTENb U BEIIECTBO-BOCCTAHOBUTENb B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX;

COCTaBIISATh ANIEKTPOHHBIN OanaHC (U1 U3YUYEHHBIX PEaKIuii) Mo MPeI0KEHHBIM CXeMaM PEeaKIuii;

MIPOBOJUTH J1A00OPATOPHBIE OIBITHI, MOATBEPKIAIOIINE XUMHUUYECKHE CBONCTBA OCHOBHBIX KJIAaCCOB HEOPraHMUYECKUX BEIECTB;

MIPOBOJHUTH J1TA00OPATOPHBIE OMBITHI MO TMOJYYEHUI0 U COOMpaHMIO Ta3000pa3HBIX BEIIECTB: BOJOPOJAA, KHCIOPOJa, YTIEKUCIOro rasa,
aMMHMAKa; COCTABJISATh YPABHEHUS] COOTBETCTBYIOLUX PEAKIIUM.



BpInyCKHHUK OJIyYUT BO3MOKHOCTh HAYYNUTBCS:
(] NmpOrHO3MpOBATh XUMUYECKUE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOEHUS; IPOTHO3UPOBATh CLIOCOOHOCTH BEILIECTBA
IIPOSIBJIATH OKUCIIUTEIbHBIE UJIM BOCCTAHOBUTEIBHBIECBONCTBA C YUETOM CTEIIEHEN OKHUCIIEHUS 3JIEMEHTOB, BXOAAIIUX B €0 COCTaB;
[] BBISBJIATH CYIIECTBOBAHWE T'€HETHYECKOW CBS3M MEXKIy BEIIECTBAMHU B PsIy: MPOCTOEBEIIECTBO — OKCHJ — KUCIIOTA/ THIPOKCHU
— COJIb;
(] xapakTepu30BaTh 0COObIE CBOMCTBA KOHIIEHTPHPOBAHHBIX CEPHON U a30THOW KUCIIOT;
(] NpuUBOAMUTH NMPUMEPHI YPAaBHEHUN peakUui, JEKAIIMX B OCHOBE IPOMBIIUIEHHBIX CHOCOOOBIIOIYYEHUS aMMUAaKa, CEPHOIN KUCIIOTHI,
YyryHa U CTallu;
[] omnuceIBaTh (PU3NUECKHE U XMMHUECKHE MTPOLIECCHI, SBISIOLIMECS YaCThIO KPYrOBOPOTABEIIECTB B IPUPO/IE.
Conepxanue Kypca xumuu 9 kiiacca

Pa3nen 1. MHOroo6pa3ue XuMHYECKUX peaKuil

Knaccudukanus XuMHYECKUX peakluii: peakiii COeAMHEHNS, Pa3I0KEeHNs], 3aMelleHHs, 00MeHa. OKUCIUTENbHO -BOCCTAHOBUTENIbHBIE PEAKILIUU.
OxucanTens, BOCCTAaHOBUTEIb, POIIECCH OKUCIIEHUS U BoccTaHOBIeHUs. COCTaBlIeHNE YPaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA C
MOMOIIBIO0 METO/Ia SJIEKTPOHHOTO OanaHca.

TenoBsie 3¢ (eKThl XUMUYECKUX PEeaKIMi. DK30TepMUUYECKUE U SHIO0TEPMUUECKHE peakuu. TepMoXuMuieckue ypaBHeHus. Pacuérel no
TEPMOXHUMHUYECKUM YPABHEHUSIM.

CkopocTh XUMUYECKUX peakiuid. DakTopshl, BAUSIONINE HA CKOPOCTh XUMHYECKUX peakinil. [lepBoHauanbHOE MPEICTaBICHUE O KaTAIHN3e.
Oo6patumbie peakuun. [TIoHATHE 0 XUMHYECKOM PaBHOBECHH.

XUMUYECKHE peaKlii B BOJHBIX PacTBOpax. DIEKTPOIUTHI U HeANEeKTpoIuThl. Monbl. KaTuoHbl 1 aHnOHBL. [ udpamuas meopus
pacmeopos. INEKTPOIUTHYECKas TUCCOIMALUS KUCIOT, OCHOBaHUM U cojieil. Crnabble U CUIIbHBIE ANEKTPOIUTHL. CTeNeHb JUCCOIUAIIIH.
Peakun nonHOTr0 0OMeHa. Y ClI0BHS TEUSHHS peaKIMii HOHHOTO 0OMEHa JI0 KOHIa. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKHUX
COEJIMHEHUI B CBETE MPEACTaBICHUI 00 MEKTPOIUTUYECKON TUCCOLMAIUU H OKUCIUTEIHbHO- BOCCTAHOBUTEIbHBIX PEAKIIUIX.
Ilousamue o eudponuze conetl.

JdemoncTpaumnu:

[IpuMepsl 3K30- ¥ SHIOTEPMHUUECKUX peaklnil. BzanmonelicTBre LIMHKA C COJITHOM U YKCYCHOM KUCIOTOM. B3anmoielicTBre rpaHyIMupOBaHHOTO
IIMHKA ¥ [IMHKOBOH IIBLJIN C COJITHOM KucioToi. B3aumoneiictue oxcuaa meau (1) ¢ cepHoit KucaoToi pa3Hoit KOHIIEHTPALMH IPU Pa3HbIX
TeMIneparypax.

['opeHue yris B KOHLIEGHTPUPOBAHHOM a30THOM KHUCIIOTE. ['OpeHue cephl B paciuiaBieHHOU cenuTpe. VcnbiTaHue pacTBOPOB BEILIECTB HA
ANEKTPUYECKYIO IPOBOIUMOCTD. JIBUKEHNE HOHOB B 3JIEKTPUUYECKOM IIOJIE.

IIpakTnuyeckune padoTsI:

N3yuenue BiusiHUA YCIOBUM NPOBEACHUS XUMUYECKON PEAKIIMU HA €€ CKOPOCTb.

Penrenne skcniepuMeHTaNIbHBIX 3a4a4 110 TeMe «CBOMCTBA KUCIOT, COJIEH U OCHOBAHUI KaK 3JEKTPOJIMTOBY»



JlaGopaTopHble onbIThI: Peakiiuu oOMeHa MEeXIy pacTBOPAMU 3JIEKTPOJIUTOB
Pacuernbie 3agaun: BeluncClIeHUS 110 TEPMOXUMUYECKUM YPABHEHUSIM PEAKLIHM.
Pa3nen 2. MHoroo6pa3sue BemecTs

Hewmerannsl. ['anorensl. [losoxeHrne B IEpUOAMYECKON CHCTEME XMMHUUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. HaxoxieHne
B npupoe. Pu3ndecKre 1 XUMUYECKHE CBOMCTBA I'AJIOT€HOB.

CpaBHuTeNbHAs XapaKTepUCTHKa rajnoreHoB. [lomyyenue u npumeHeHue rajioreHoB. Xiop. @usndeckrue 1 XMUMUYECKUE CBOMCTBA
xnopa.lIpumenenue xmopa. Xmoposogopoa. @usnueckue cBoiicta. [lonyuenue. CossHast kuciora u e€ conu. KauecTBeHHas peakius Ha XJIOPHI-
noHbl. Pacnio3HaBaHue XJI0pu0B, OpOMUI0OB, HOIUIOB.

Kucnopon u cepa. Ilonoxenue B nepuoIn4eckoil CUCTEME XMMHUECKUX 3JIEMEHTOB, CTpoeHue uX aToMOB. Cepa. AJUIOTpOIuUs Cepbl.
dusnueckue U xuMmuueckre cpoiictBa. Haxoxnenne B mpupoje. [Ipumenenne cepri. CepoBoopoa. CepoBoaopoaHAS KUCTOTA U €€ COJIU.

KauectBenHas peakuus Ha cynbpua-nonsl. Okeup cepri(1V). @uznueckue n xumudeckue csoiictBa. [Ipumenenue. CepHucras KMUCI0Ta U

e€ comu. KauectBenHas peakuust Ha cynbQuT-uoHbI. Oxcun cepbi(VI).

Cepnas kuciota. XUMUYECKUE CBOMCTBA pa30aBIEHHON 1 KOHIIEHTPUPOBAHHOM cepHOM KuCIOoThl. KauecTBeHHas peakuus Ha Cyiab(haTHOHBI.
XUMHUYECKUE PEAKINH, JISKAIE B OCHOBE TMOJTYYEeHHsI CEPHON KUCIOTHI B MPOMBIIIICHHOCTH. [I[puMeHeHre CepHON KUCIOTHI.

A3zoT 1 gocdop. [TonoxkeHne B neproAUYECKON cUCTEME XUMUYECKHX AJIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, (pU3NUecKre U XUMUYECKUE
CBONCTBA, MTOJIy4eHHE U puMeHeHue. KpyroBopot azora B mpupoje. AMmuak. Pru3ndeckue 1 XUMUYECKUE CBOMCTBA aMMHAKa,

noJjiyueHue, npuMeHenue. Coim aMMOHUS. A30THast KUCIOTa U €€ cBocTBAa. OKUCIUTENIbHBIE CBOMCTBA a30THOM KUCIOTHI. [lonyyeHue

a30THOM KHUCIIOTHI B TJabopaTopun. XUMHUUECKHE PEaKIiH, JIe)kKAalllie B OCHOBE MOJIYUYEHHUS a30THOM KHUCIOTHI B MPOMBIIILIEHHOCTH. [IpuMenenue
a30THOM KUCIOTHl. COJM a30THOM KUCIIOTHI M UX IPUMEHEHUE. A30THBIC YI0OpECHHUS.

dochop. Amnorpornust pocdopa. Puznyeckne 1 XUMUUECKHUE
cBorictBa pochopa. Oxcun dhochopa(V). @ochopnas kucnora u e€ com. PochopHbie yT0OpeHuUs.

VYraepoa u kpemuuii. [TosoxkeHnrne B IEpUOJUYECKON CUCTEME XUMUYECKHUX AJIEMEHTOB, CTPOCHUE UX aTOMOB. YTJIEpOI. AJUIOTPOIIHS
yraepoaa. @uznyeckue U XuMUYeckre CBOMCTBA yriepoaa. AjncopOmus. YrapHselil ras, CBoCTBa U (PU3HOIOTHUECKOE ACHCTBHE HA OPraHU3M.
VYrnekucnblii ra3. YrojpHas kuciorta u e€ coym. KauectBenHast peakius Ha kKapOoHaT-uoHbl. KpyroBoport yriieposia B mpupoe.

Oprannueckue COeIMHEHHs YTiIepoa.

Kpemuwnii. Oxcun kpemuusa(IV). Kpemuuesas kucnora u e€ comu. Cmexno. Llemenm.

Meramisbl. [lonoxeHne MeTaioB B IEPUOIUYECKON CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOCHUE UX aTOMOB. MeTainueckast cBsi3b. Ousnyeckue
CBOICTBa METaJUIOB. P57l aKkTUBHOCTH METAJUIOB (3IEKTPOXUMHUYECKUNA Psijl HAIPSHKEHUH METaIoB). XUMHYECKHUe CBOMCTBA MeTauioB. Obmue
crocoObl noay4yeHust MeTauioB. CriiaBbl METaIIOB.

[llenounsle MeTamibl. [lo0keHNE 1IETOUHBIX METAJJIOB B IEPUOIMYECKON CUCTEME, CTPOEHUE UX aTOMOB. Haxox1eHue B npupoe.
Pu3nuecKkrue 1 XMMUYECKHE CBOMCTBA IIEIOYHBIX METAILIOB. [[pMeHeHne MeNI0YHbIX METAIIOB U UX COCAMHEHUN.

[lenouno3emenbHbIe MeTasuIbl. [los10keHNE 11eT0UYHO3EMENIbHBIX METAIIOB B IEPUOINYECKON CUCTEME, CTPOEHUE UX aTOMOB. HaxoxieHue B
npupoje. Maruuii u Kanbluid, UX BaXKHEHHe coequHeH s JKECTKOCT BOJIBI U CIOCOOBI €€ yCTpaHEeHHUSI.



Amomunuii. [losoxxeHne amoMUHUSA B IEPUOIUYECKON CUCTEME, CTpOCHUE ero atoMa. Haxoxnenue B npupoje. usnyeckue 1 XMMUYECKUE CBONCTBA
amoMunus. [Ipumenenne amoMunus. AMGOTEPHOCTh OKCHJIA U THIPOKCHIA AITFOMUAHHUSL.

XKeneso. [TonoxeHue xene3a B NIEPUOAUYECKON cucTeME, CTpoeHHE ero atoMa. Haxosxxienue B npupoje. Pusnueckrue 1 XMMUYECKUE CBOMCTBA
xene3a. Baxneimme coennHeHns xemne3a: OKCuabl, ruapokcuabl u conn xenesa(ll) n sxkenesa(Ill). KauectBennsie peakiun Ha nonsl Fe2+ un Fe3+ .
JdemoHcTpaumnu:
dwusnueckue cBOMCTBA rajoreHoB. [loydenne XJI0poBoA0poaa U paCTBOPEHUE €r0 B BOJIE. AJUIOTPOITHBIE MOTUHUKaK cepbl. OOpa3ibl
MPUPOHBIX CYTb(PUI0B U cynbdaroB. [lomyuenne ammuaka u ero pactBopenue B Boje. O3HakoMiIeHHe ¢ 00pa3iaMu IpUPOAHBIX HUTPATOB,
docdaros
Mogenu KpUCTAITMYECKUX PEHIETOK anmasza 1 rpadurta. 3HaAKOMCTBO ¢ 00pa3iiaMu MPUPOIHBIX KapOOHATOB M CUIIMKATOB 3HAKOMCTBO ¢ 0OpasiamMu
BAKHEWIIINX COCIMHEHNI HATPUS, KIS, IPUPOJHBIX COCTMHEHHM KaIbIUs, PyIaMHU JKelle3a, COSIMHEHUAMY AIIOMUHUSA. B3aumoaenicreue
LIEJIOYHBIX, IEIOYHO3EMENBHBIX METAIIJIOB U aJIIOMUHUS € BOJIOW. Ckuranue xeiesa B KUCIOPOE U XJIOpe.

IIpakTnuyeckune padoThI:

[Tony4yeHue COJITHONM KUCIOTHI U U3yYEHUE €€ CBOMCTB.

Pemenue skcriepumMeHTaNbHBIX 3a7a4 10 TeMe «Kucnopos u cepa»

[Tonyuenue amMmmmuaka u U3y4eHHe ero CBOMCTB.

[Tonydyenue oxcuaa yriepona (IV) u uzydenne ero cBoicTs. Pacro3naBanue kapOOHATOB.
Pemenue skcriepuMeHTaNIbHBIX 3a7a4d 10 TeMe «MeTalibl U UX COSIUHEHUS.

JlabGopaTopHbIe ONBITHI:

BriTecHeHue ranoreHaMu Apyr Apyra U3 pacTBOPOB UX COCAMHEHUH.

KadgectBennsie peakuuu cynbGua-, Cyab(UT- U CyibdaT- HOHOB B pacTBOPE.

O3zHakomJieHHe ¢ 00pa3lamMu cepbl U €€ MPUPOTHBIMU COEAUHEHUSIMHU.
BsauMmoneiicTBue cojieii aMMOHHUS CO IIIETOYaMHU.

5) KauecTBeHHBIC peakIMy Ha KapOOHAT- M CHIIUKAT- HOHBI.
KauecTBeHHas peakius Ha yrJIEKUCIBIN ras3.

N3yuenue 06pa3iioB MeTaioB. B3anmoeiicTBre METaIoB C paCTBOPAMU COJICH.
O3HaKOMJICHHE CO CBOMCTBAMHM M IMPEBpaIeHUIMH KapOOHATOB U THAPOKAPOOHATOB.
[Tonyyenue ruapoKkcuIa aNrOMUHUS U B3aUMOJEICTBUE €ro ¢ KUCIoTaMu U 1enodyamu. KauectBennsle peakunu Ha noHbl Fe2+ u Fe3+
PacuerHnsbie 3agaun:
Brruncnenus mo XuMHYECKUM ypaBHEHUSIM MacChl, 00bEMa MM KOJMYECTBA BEUIECTBA OJHOTO U3 MPOJAYKTOB PEAKIIMH M0 MacCe UCXOIHOTO
BEIIECTBA, 00bEMY WJTH KOJIMYECTBY BEIIECTBA, COJIEPKAIIETO OMPENEIEHHYIO 00 pUMeceH.

Pa3nen 3. Kpatkuii 0030p BaxKHEHIINX OPraHUYECKUX BEIIECTB



[Ipenmer oprannveckoit xumun. HeopraHuueckue u OpraHuuecKue COeAMHEHHs. YTIepo] — OCHOBA KM3HU Ha 3emiie. OCOOEHHOCTH CTPOCHUS
aToOMa yIJiepo/ia B OpraHUueCKUX COCIUHEHMSIX.
VYrneBonoposl. [IpenenbHble (HACHILIEHHBIE) YIIIEBOJOPOIBL.
Mertan, 3TaH, NponaH — MPOCTEHILINE MPEICTaBUTENN ITPEIEIbHBIX
yraeBoaopooB. CTpyKTypHbIe GOPMYJIbl YTIE€BOAOPOIOB. ['oMoiornueckuii psj npeaeabHbIX yrieBoaopooBs. ['oMonoru. @usnyeckue u
XMUMHMUYECKHE CBOMCTBA MPEAEIbHBIX YIIIEBOJOPO10B. Peakiuu ropenus u 3amerienus. HaxoxaeHne B Ipupojie NpeAeabHbIX YIiIeBO0POIOB.
IIpumeHeHne MeTaHa.
HenpenenbHble (HEHACHIILIEHHBIE) YIIIEBOJOPOIbl. DTUICHOBBIN
PSI HETIpeAETbHBIX YIIIEBOJOPOI0B. DTHiieH. Pu3nyeckue 1 XuMU4eckre cBoicTBa aTuiieHa. Peakuus npucoenunenus. KauectBennble
peakuuu Ha 3tuieH. Peakuus nonumepuszanun. [lonustunen. [Ipumenenne stunexa.
ALETUIIEHOBBIN Pl HENPEAEIBHBIX YIIIEBOIOPOI0B. ALIETUIIEH.
CaoiicTBa aneruiena. [I[pumeHnenue amerusieHa.
[TpousBoaubIe yrieBoaopoaoB. Kpatkuii 0630p opraHndecKux
COEJIMHEHUI: 0JTHOATOMHBIE CITUPTHI (METaHOJ, 3TAHOJ ), MHOTOATOMHbBIE CIUPTHI (ITHJICHTJIUKOJIb, MINLEPHH), KapOOHOBBIE KUCIOTHI
(MypaBbHHas!, YKCYCHast), CI0KHBIE A3QUPBHI, )KUPBI, YTIeBOAbI (TII0K03a, caxapo3a, KpaxMal, [eJUTI0JI03a), aMMHOKHUCIIOThI, Oenku. Pob
OETIKOB B OpraHU3Me.
[TonsiTHE O BBICOKOMOJIEKYISPHBIX BellecTBaX. CTPyKTypa MOJIMMEPOB: MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPHU3alii.
[TonuaTHneH, NOIUIPONWIEH, OJIUBUHIWIXJIOPHL.
JleMOHCTpanuu:

Monenu MOJIeKyl OpraHuYecKuX CoeIMHEeHU. ['opeHue yrieBoaopo0B U 0OHapyKeHHe MPOAYKTOB X ropeHus. KauecTBeHHas peakius Ha 3TUJICH.
[Tonyuenne sTunena. Pactsopenue s3tuiioBoro cnupta B Bojie. PactBopenue riunepuna B Boje. [loydenre u cBOMCTBa YKCYCHOM KHUCIIOTHI.
HccnenoBanue CBOMCTB ) KUPOB: PACTBOPUMOCTH B BOJIE M OPraHUYECKHUX pacTBOpUTENAX. KauecTBeHHbIE peakiMK Ha TIIOKO3Y U Kpaxmall.
O3zHakomJiieHHEe ¢ 0Opa3lamMu U3AeNuil U3 NOJUATUIICHA, TOJIUITPOIIUIICHA, TOJIMBUHUIXIOPUA.

[IpakTrueckue pabOThI CrPyNIIUPOBAHBI B OJIOKH — XUMUYECKUE MPAKTUKYMBbI, KOTOPBIE CIIyXKaT HE TOJILKO CPEJICTBOM 3aKpEIICHUsI yMEHUHN U
HABBIKOB, HO TaKXX€ U CPEJICTBOM KOHTPOJIS 32 KAYECTBOM UX C(HOPMUPOBAHHOCTH.

Cucrema OLlCHUBAHMUSA B IIPEAMETEC XUMMUA:

1. Ouenka ycTHOro oTBeTA.
OTMeTKa «5» :
- OTBET IOJIHBIM U MPaBUJIbHBIN HA OCHOBAHWHU U3YYEHHBIX TEOPUA;



- Marepual U3JI0XKEH B OMPEICIICHHON JIOTHYECKOM MOCIIeIOBATEILHOCTH, JIUTEPATYPHBIM S3bIKOM;
- OTBET CaMOCTOSTENbHBIM.
OtmeTKa «4» |
- OTBET IIOJIHBIM U IIPaBUJIbHBIM HA CHOBAHUH U3YUYEHHBIX TEOPHIL;
- Marepual U3JI0XKeH B ONPEICTICHHON JIOTHYECKOM IMOCIIeIOBATSIILHOCTH, TIPU 3TOM JOIMYIICHBI IBE-TPH HECYIIECTBEHHBIC OIINOKH, UCTIPABICHHBIC
10 TpeOOBAHUIO YUUTEIIS.
OT1merka «3» :
- OTBET IIOJTHBIN, HO TIPY 3TOM JIOMYIICHA CYIIIECTBCHHAS OINOKA WJIH OTBET HETIOJIHBIN, HECBSI3HBIN.
OT1meTka «2»:
- TIPU OTBETE OOHAPY)KEHO HETIOHUMAHUE YYalTUMCSI OCHOBHOTO COJCPKAHMS YIeOHOT0 MaTepralia Wid JOMYyIIECHBI CYIECTBEHHBIC OIIHOKH,
KOTOPBIC YUAITUICS HE MOYKET UCTIPABUTH P HABOSIIUX BOMPOCAX YUUTENS, OTCYTCTBHE OTBETA.
2. OueHka IKCNepUMEHTAIbHBIX YMeHuii. OIICHKa CTaBUTCS HA OCHOBAHUY HAOIOICHUS 32 YUAIIMMICS M MUCbMEHHOTO OTYeTa 3a padoTy.
OTmerka «5»:

- paboTa BBINOJIHEHA TIOJHOCTHIO U IPABWIILHO, C/ICJIaHbl TPABWIIBHBIC HAOFOICHUS U BBIBO/IBI,
- 9KCIIEPUMEHT OCYIIECTBIICH 110 IJIaHY ¢ YIeTOM TEXHHKH 0€30ITaCHOCTH M MIPABHII PabOTHI C BEMECTBAMH U 000PYIOBaHUEM;
- MPOSIBJICHBI OPraHU3aIMOHHO - TPYJAOBBIC YMEHUS, TIOICPKUBAIOTCSA YHCTOTA pabovero Mecta M MopsIoK (Ha CToJIe, SKOHOMHO HCITOJIB3YIOTCS
PEaKTHUBBI).

OTmerka «4» :
- paboTa BBINOJIHEHA IPABUIILHO, ClIEJaHbl IPABUIbHBIE HAONIOIEHUS U BBIBObI, HO IIPU 3TOM 3KCIIEPUMEHT MPOBEAEH HE MOJTHOCTHIO UIIH
JOTYIIIEHBI HECYITIECTBEHHBIE OIMMMUOKH B pabOTe C BEIIECTBAMU M 000PYIOBAHHEM.

O1meTka «3»:
- paboTa BBINOJIHEHA IPABUIILHO HE MEHEE YeM HAloJOBUHY WU AOMYIIeHa CYIIeCTBEHHAas OIMOKa B X0/I€ SKCIIEPUMEHTA B O0bSICHEHUH, B
odpopmiieHnr paboThl, B COOIIOACHUU MPABUIJI TEXHUKU O€30IIaCHOCTH Ha paboTe ¢ BeleCTBaMU U 000pYJIOBaHUEM, KOTOpPasi UCIIPABIISIETCA I10
TpeOOBAHUIO YUUTEIS.

OT1meTka «2»:
- JIOmyIIeHkI ABe (U 00Jiee) CYIIECTBEHHBIE OIIMOKU B XOJ€: 3KCIEPUMEHTA, B 00BsICHEHWH, B 0POPMIICHUH PabOThI, B COOTIOICHUHN TTPABUIT
TEXHHUKH 0€30MacHOCTH MPH paboTe C BEIIECTBAMHU U 000PYAOBAHUEM, KOTOPbIE YUAIUHCS HE MOXKET UCIIPABUTh JIaXkKe M0 TPEOOBAHUIO YUUTES;
- paboTa He BBINOJIHEHA, y YYaIIerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHHUS.
3. OuneHka yMeHHil pemiaTh pacyeTHbIe 3aJ1a4H.

OT1merka «5»:
- B JIOTHYECKOM PACCYKJICHHUH U PEIICHUU HET OIMOOK, 3a/ladya pelleHa palroHaIbHBIM CIOCO00M;

OT1meTka «4»:



- B JIOTHYECKOM PACCYKJCHHUH M PEIICHUS HET CYIIECTBEHHBIX OIMOOK, HO 3a/1a4a pelieHa HepalloHAIBHBIM CTIOCOO0M, WM JIOMYIIEHO He OoJiee
JIBYX HECYIIECTBCHHBIX OIIMOOK.

OTmeTKa «3»:

- B JIOTHYCCKOM PaCCYKJICHUU HET CYIIECTBEHHBIX OIMMUOOK, HO JIOMYIIEHA CYIICCTBEHHAs ONMTMOKA B MATEMAaTHIECKIX pacyeTax.

OTmeTKa «2»:

- UMEETCs CYIECTBEHHBIC OMMOKH B JIOTHYECKOM PACCYKJICHUM U PEIICHUH.
OTCYTCTBUE OTBETA HA 3aJIaHUE.
4. OneHkKa MUCbMEHHbIX KOHTPOJIbHBIX PadoT.
OTmerka «5»:
OTBET TOJIHBIN ¥ MPaBWIbHBINA, BO3MO>KHA HECYIIIECTBEHHAS OIITHNOKA.
OTmeTka «4»:
OTBET HEMOJIHBIN WK JIOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OIIMOOK.
OTmerka «3»:
paboTa BHITIOJIHEHA HE MEHEE YeM HaIlOJIOBHUHY, JIOMYIIIEHA OJTHA CYIIIECTBEHHAs OIMMOKA W MPH STOM JIBE-TPH HECYIIECTBEHHBIC.
OTMeTKa «2»:
- paboTa BBITIOJIHEHA MEHBIIIE YEM HAIOJIOBHHY HJIH COJIEPIKUT HECKOIBKO CYITIECTBEHHBIX OITHOOK.
- paboTa He BBITIOJTHEHA.
[Ipu orieHKE BHITIOTHEHHS TMCHbMEHHON KOHTPOJIBHOM pabOThl HEOOXOIUMO YIUTHIBATh TPEOOBAHUS €TMHOTO OpQorpaduuecKoro pexxuma.
5. OneHKa TeCcTOBbIX padoT.

TecTsl, cocTOsIMIME U3 TISATH BOIIPOCOB MOXKHO MCITOJIB30BATh MO CIIE U3YUYCHUsI Kaxa0ro MaTepuana (ypoka). Tect uz 10—15 Bompocon
HCIIOJIB3YETC sl s TTepuoarndeckoro KoHTpos. Tect n3 20—30 BompocoB HEOOXOAMMO HUCTIOIB30BATh ISl KTOTOBOTO KOHTPOJIS.
[Ipu orleHUBaHUU HCTIONB3YETCS CIEAYIONIas IIKaja: I TeCTa U3 MATH BOIIPOCOB

* HET OIUOOK — OIIEHKA «5»;

* 0/IHA OIIMOKA - OLIEHKA «4»;

* IB€ OIINOKN — OLIEHKA «3»;

* TPY OLIMOKH — OIIEHKA «2».

Jns Tecta u3 30 BOIpocoB:

* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBuiIbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBuIBLHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIIe 12 MpaBUJIbHBIX OTBETOB — OIIEHKA «2).



KaneHz[apHO - TEMaTHYIECKOEC IIJIAHUPOBAHUE 9 kjacca —24yaca B Heae/I10

2020-2021 r
Noemo | Ne Tema ypoxka [Lmanupyembie pe3ysbTaThl Homamnee | Jlara npoBeneHus
IUIaHy | 1O 3aJjaHue
TeEME MeranpeameTHble IIpeameTHbIE ‘
MHuorooopa3ue xumuieckux peaxkumii (15 +2)
1 1 [ToBTOpenue marepuana | PopMUpPOBaHUE YMEHUN BOCIIPUHUMATD, 3HaTh BaKHEHIINE XUMUUYECKUE | TeTpajb
8 kiacca niepepabaTbIBaTh U MPEABSIBIATH HHOOPMAIUIO B | TOHATHUS: CTPOCHUE aTOMa,
CIIOBECHOI, 00pa3HOi, cMMBOIMYECKOH Popmax, | Kilaccu(uKalus BELECTB,
aHAJIM3UPOBATH U TIepepadaThIBATh MOJYYCHHYIO | CBOMCTBA KJIACCOB COEAMHEHUMN
WH(POPMAITUIO B COOTBETCTBHH C IMIOCTABICHHBIMH | YMETh ONUCKHIBATh (hU3HUECKUE
3anauamMu. opMUpoOBaHUE YMEHUH paboTaTh B, | U XMMHUYECKHE CBOMCTBA
MPEACTABIIATH U OTCTauBaTh CBOM B3TJISIABI U BEIIIECTB
yOexAeHUs, BECTU AUCKYCCHIO.
2 2 Knaccudukanus OcBoeHHE MPUEMOB JICHCTBUI B HECTAHJIAPTHBIX | 3HATH MOIXOJIBI K §1 ynp 1-3
XUMUYECKUX PEAKUUN. | CUTyalHsIX, OBJIAJCHUE 3BPUCTHUYECKUMU KJIACCU(PTKAIIMN XUMUYECKHX
OKuCIUTENBHO — METOJIaMU pelieHust mpooseM Pa3Burue peakui. YMeTh OnpeaeisTh
BOCCTAHOBUTEJIbHbIE CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, CTENEHN OKUCIICHUS
peakuuu IIOHUMATh €ro TOUKY 3pEHHUs, IPU3HABATh IPAaBO | XUMHUYECKHUX 3JIEMEHTOB. 3HATh
JpYroro 4ejoBeKa Ha THOE€ MHEHHE; MOHATHE MTPOLIECCOB OKUCIICHUS
dopmupoBaHue yMeHUl paboTaTh B IpyIIe, Y BOCCTAHOBJICHUS. Y METh
IIPEACTABIIATh U OTCTaUBAaTh CBOM B3IJISIBI U onpenensate OBP
yOeXAeHUs, BECTU JUCKYCCHIO.
3 3 OKHUCIUTEIIBHO — Pa3BuTHe MOHOIOTHYECKOH U JUAJTOTHUECKON 3HaTh CyUIHOCTh METOAA § lynp 4-6,
BOCCTAHOBUTEIIbHbIE peuH, yMEHUs BbIpaXaTb CBOU MbICIIU U AIEKTPOHHOTO OanaHca mpu TECT
peakuuun CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, paboTe ¢ ypaBHEHUAMHU

INIOHUMATHh €T0 TOYKY 3pCHUA, IIPU3HABATDH IIPAaBO
APYTroro 4€JI0OBCKa Ha THOC MHCHUC, OcBoeHue
IIPUCMOB JIENCTBUI B HCCTAHAPTHBIX

XUMHNYCCKHNX peaKHI/Iﬁ




CUTyallMiaX, OBJIAACHUC SBPUCTUUCCKUMU
METOJIaMH pelIeHHs IpooeM;

TerutoBoit ekt Pa3BuTre MOHOJIOTMYECKOW U JUATIOTUYECKON 3HaTh BaxHenme xumuueckue | §2 ymp 3-4
XMMHMUYECKUX PEAKLUN. | pedH, yMEHUsSI BbIpaKaTh CBOM MBICIIU U MOHATHS: TEIUIOBOH AP PEeKT
OK30- 1 CIIOCOOHOCTH BBICITYIINBATh COOECETHIKA, XUMHYECKON peaKIui,
SH/I0TEPMHUUECKUE NOHMMATh €r0 TOUKY 3pEHHUs, IPU3HABATh IPAaBO | KJIacCU(UKALNA XUMUYECKUX
peakuuu JPYroro 4ejoBeKka Ha MHOE MHEHMUE; PEaKIHii 1o TEIIOBOMY dPQEKTY.

YMeTh pemiaTe pacueTHbIE

3a/1a4l 110 TEPMOXUMHUUYECKUM

YpaBHEHUSM

CkopocTth xuMHuYecKuX | Pa3BuTne MOHOJIOTMYECKOHN U JUATIOTUYECKOM 3HaTh BakHeHmume xumuueckue | §3 ymp 4,
peaxuii. pedn, yMEHHUs BbIpaKaTh CBOU MBICIU U HOHSTHSI: CKOPOCTh XUMHUYECKUX | TECT
[IepBoHauanbHbIE CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, peakumii, katanu3 McciaenoBats
MIpe/ICTaBJICHUS O MMOHUMATh €r0 TOUKY 3pEHUs, TPU3HABATh MIPABO | YCIOBHUS, BIUSIOLINE HA
KaTajuse. JPYroro 4yejoBeka Ha HHOE MHEHHE; CKOPOCTh XUMHUYECKUX PEaKINil
Bxoasimmas OBnajeHne HaBBIKAMH OPTaHU3AIUN y4eOHOM YMeTh NPUMEHSTh 3HAHUS, [TpakTueck
NPOMEeKYTOUYHAas NEeSITeNIbHOCTH, TIOCTAHOBKHU LIEJEH, MOJIy4Y€HHBIE MTPU U3YyYeHUH TeM | as paboTa
arrecranus B Gopme IIJIAHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKHU Ne 1.
KOHTPOJILHON pabOoThI pe3ybTaTOB CBOEH ACSATEIBHOCTH, YMEHUSIMU
MPEABUAETh BOBMOXKHBIE PE3YyJIbTaThl CBOUX
JICHCTBHI,

Ilpakmuueckasn OBnasieHre HaBbIKAMU OPTaHU3alUU y4eOHOI YMmeTs oOpamaThes ¢ 81,2,3
paooma Ne 1. JESITEIbHOCTH, TOCTAHOBKHU LIEJIEH, XUMUYECKOM MOCYI0N U KJaccuduka
N3yuenue BnusHUS IJIAHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKH 1a00paTOpHBIM 000PYIOBAHUEM, | U
YCIIOBHI MPOBEICHUS pe3ybTaTOB CBOEH ACSATEIBHOCTH, YMEHUSIMU UCIIOJIb30BaTh NPUOOPETEHHbIE | XUMUYECKHX
XUMUYECKUX PEAKIUN IPEeABUAECTh BO3MOKHBIE PE3YJIbTAThl CBOUX 3HAHUS U YMEHHUS B ACSITEIBHOCTH pPEaKIUi

Ha €€ CKOpPOCTb

JICNCTBHI;

Y MTOBCEAHEBHOM KU3HH IS
0e301acHOTO OOpaIeHus ¢
BEI[CCTBAMHU M MaTepHaIaMHu.
Mcnoib30BaTh IPHOOPETCHHBIC
3HAHMS U YMEHUS B
MPAKTHYECKOH AEITeTbHOCTH U

MMOBCEAHEBHOM JKU3HHU C IIEIBIO




Oe3omnacHOro oOpaleHus ¢
BCIICCTBAMHU U MaTCpUaJIaMHU U
HKOJIOTUYECKU TPAMOTHOTO
TOBEJICHUS B OKPYXAIOIIEH cpeie

8 8 Ob6paTtumsie u ®opMupoBaHUE YMEHUIN BOCIPUHUMATD, O06006maTh 3HaHUS 0 pacTBOpax, | § 5 ymp 2-3,
HeoOpaTUMbIE peakuu. | HH(HOPMAIIHIO B CIIOBECHOH, 00pa3HOH, IIPOBOJUTH HAOJIIOIEHUS 32 TECT
[Tonsarue o CUMBOJIMYECKON popMax, aHAIM3UPOBATH U MIPOXOXKICHUEM XUMHYECKUX
XUMHYECKOM nepepadaThIBaTh MOJTYYCHHYIO HHPOPMAIIUIO B peakiuii B pacTBopax. 3HaTh
PaBHOBECHH. COOTBETCTBUU C TIOCTABJICHHBIMU 3a/1a4aMHU, BOKHEUIIINE XUMUYECKUE
BBIJIEJISITH OCHOBHOE COJICPYKAHUE MTPOUYNTAHHOTO | TTOHSTHSA: 00paTUMOCTh
TEKCTa, HAXOJUTh B HEM OTBETHI HA XUMUYECKUX PEAKIUH,
TTOCTaBJIEHHBIE BOTIPOCHI XUMHUYECKOE PABHOBECHE
9 9 CymHocTh nporecca Pa3BuTre MOHOJIOTMYECKOW 1 TUATIOTHYECKON 3HaTh BakHeWMe XxumMmuieckue | §6,7, Tect
ANEKTPOJIUTUUECKOU pedu, yMEHHUS BBIPAXKaTh CBOU MBICIU U TIOHSTHUSA: TUCCOIHAITHS,
JMCCOLIMAIINU. CrOCOOHOCTH BBICIIYIIMBATh COOECETHUKA, AIEKTPOJIUT, MEXaHU3M
Juccommarust KUCJIOT, | MTOHUMATh €ro TOYKY 3pEeHHUs, MPU3HABATh IPABO | MpOIecca AUCCOIHAITUH.
OCHOBaHUE U coJiel JIPYroro 4eioBeKa Ha HHOE€ MHEHHE; YMeThb 3anuchIiBaTh YpaBHEHUS
JCCOLIMALUU KUCIIOT,
OCHOBAHUU U coJiel 3HATh
ompe/esieHue MOHATUS
«pacTBOPbI», BUIBI PACTBOPOB,
CBOMCTBA BOJIbI KaK
pacTBOpuUTes
YMeTh 0OBSICHSTH MpolLiece
pacTBOpPEHUS C TOUKHU 3PEHUS
ATOMHO- MOJIEKYJISIPHOTO
yUeHUs
10 10 CuipHBIE U cl1a0bIe Pa3BuTHe MOHOIOTHYECKOH U JUATOTHUECKON 3HaTh BaXKHEWIINE XUMUYeckue | §8, Tect

AMeKTpoJuThl. CTeneHb
JICCOIAAIIHH.

pcuu, yMCHUA BbIpaXXaTb CBOU MBICJIIN U
CIIOCOOHOCTH BBICJIYIIMBATDb CO6€C€,I[HI/IKa,
INIOHUMATh €T0 TOYKY 3pCHUA, IIPU3HABATH ITPABO
APYTroro 4€JI0OBC€Ka Ha THOC MHCHUC,

MOHATHS: TUCCOLIAAIINS,
3JICKTPOJIUT, MEXaHU3M
mpoliecca IMCCOIUaIlUH.
YMeTh 3anuchiBaTh YpaBHEHUS
JMCCOIIHAIINHN KUCIIOT,




OCHOBaHUH U COJIEN

11 11 Peakuyu nonHoro [ToHumaTp pa3uuus MExXIy YmMmeTr 3anuceiBaTh ypaBHeHUs | §9 ymp 3-6
oOMeHa U YCIIOBHUS UX TEOPETUUECKUMU MOJACIISIMU U PeaTbHBIMU XUMUYECKUX PEaKIUi B HOHHOU
MIPOTEKAHUS o0bvexTaMu; POpMUPOBAHUE YMEHUM ¢dopMme. 3HaTh yCIOBUS
BOCIIPUHUMATh, HH(POPMAIUIO B CIIOBECHOM, MPOTEKAHUS XUMUYECKUX
00pa3Hoii, CUMBOJIMYECKOH (hopmax, peakiuii 10 KoHIIa
aHAIM3UPOBATH U TIepepadaThIBaTh MOJTYYCHHYIO
UH(POPMAITHIO B COOTBETCTBUH C
MOCTaBJIEHHBIMU 33J]Ja4aMH, BBIICTSTH OCHOBHOE
coJIepKaHre MTPOUYNTAHHOTO TEKCTa, HAXOIUTh B
HEM OTBETHI Ha MIOCTABJICHHBIE BOTIPOCHI
12 12 Xumunueckue cBoiictBa | Pa3BuTHe MOHOJOTHYECKONH U JUATOTHUECKON 3HaTh XMMHYECKHE CBOMCTBA §9, Tect
OCHOBHBIX KJIACCOB pedu, yMEHHUS BBIPAXKaTh CBOU MBICIU U OCHOBHBIX KJIACCOB
HEOPraHMYECKNX CrOCOOHOCTH BBICIIYIIMBATH COOECETHUKA, HEOPraHUYECKUX COCTUHECHHI.
COCTMHEHUH B CBETE MMOHMMATh €T0 TOUYKY 3PEHUS, IPU3HABATh MPAaBO | YMETh 3alKChIBaTh YPaBHEHUS
npencrapieHuid TOJl U | apyroro 4esoBeka HA UHOE MHEHUE; XUMHYECKUX PEAKIIMN B HOHHOM
OBP dbopme, IPUMEHSATH METOT
AJIEKTPOHHOTO OajaHca mpu
Hanncanuu OBP
13 13 XuMHUuecKue cBoiicTBa | Pa3BuUTHE MOHOJIOTUYECKON M TUAJIOTHTUYECKON 3HaTh XUMHUYECKHUE CBOMCTBA 88,9
OCHOBHBIX KJIaCCOB pedn, yMEeHHUs BhIpa)KaTh CBOU MBICITU U OCHOBHBIX KJIACCOB TeTpajb
HEOPraHUYECKUX CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, HEOPraHUYECKUX COCAMHEHUI.
COEJIMHEHUH B CBETE MOHMMATh €ro TOYKY 3pEHHUs, IPU3HABATh IPAaBO | YMETh 3aIlUChIBATh YpaBHEHUS
npencrasieHuii TO/l v | npyroro uenoBeka Ha UHOE MHEHUE; XUMHYECKUX PEAKIIUi B HOHHOM
OBP dbopme, MPUMEHSITh METO/T
3JIEKTPOHHOTO OanaHca mpu
Hanucanuu OBP
14 14 I'maponus coueil. Pa3BuTHE MOHOOTMYECKOHN U IMAJIOTUYECKON 3uatb onpenenenue rugponuza | §10, ymp 2-3
peuu, yMEHUs BBIPaXKaTh CBOU MBICTTH U coJlei. [TpakTrueck
CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, as pabora
MOHUMATh €r0 TOUKY 3pEHHUs], IPU3HABAThH IIPABO No 2.

APYTroro 4€JIOBCKa Ha THOC MHCHUC,




15 15 O06006mieHrne o TeMam Ymersb kinaccuuuupoBaTh
« Knaccugukarms XUMHYECKUE PEAKIIH,
XUMHUYECKUX PEaKIIU» 3aMKChIBaTh YpaBHEHUS
n «OIEeKTPOJINTUYECKAs XUMHUYECKUX PEAKLIUN B HOHHON
JMICCOLIAAITUS dbopmMme, peliaTh pacueTHbIE
3a/1a4M, OCYIIECTBIIATH LENOYKH
XUMHUYECKNX YPAaBHEHUI
16 16 Ilpakmuueckasn OBnazeHne HaBbIKAMU OPTaHU3alNU y4eOHOI YmMmeTs oOpatatscs ¢ TeTpaab
paboma Ne 2, eI TeILHOCTH, ITOCTAHOBKH IIEJICH, XUMHYECKOW MOCYA0N U
Pemenue IJIAaHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH 71a00paTOpPHBIM 000PYIOBAaHUEM,
AKCIEPUMEHTAIBHBIX Pe3yNbTaTOB CBOEH JESITENTbHOCTH, YMEHUSMU HCII0JIb30BaTh MPHOOpPETEHHbBIE

3aJ1a4 10 TEME
«CBOMCTBA KUCIIOT,
OCHOBaAHMH M COJICH Kak
AIEKTPOJIUTOBY

MPEABUICTH BOBMOXHBIC PE3yIbTaThl CBOMX
JICNCTBHI,

3HAHUS U YMEHUS B
JIEATEILHOCTH U ITIOBCETHEBHOM
YKU3HU U1 0€30I1aCHOTO
oOpalieHus ¢ BeeCTBAMH U
MaTtepuaiamu. Vcrmonp3oBarh
PHOOpPETEHHBIC 3HAHUS U
YMEHHSI B TIPAKTHYCCKOM
JIEATEILHOCTH U ITIOBCEIHEBHOM
JKH3HH C LIEJIbI0 0€30I1acHOro
oOpallleHHs C BEIIECTBAMH U
MaTepHaJaMH M SKOJIOTHUECKU
IPaMOTHOIO MMOBEACHUS B
OKpYIKarolen cpeze




17 17 KonTpoasHnas padora | OBiajneHue HaBbIKaMu OpraHu3aluu yaueOHoi YMeTh NPUMEHSTh 3HAHUS,
Nel « Knaccudukarnuss | 1eSTeIbHOCTH, TIOCTAHOBKH IICJICH, MOJTYYCHHBIC NTPU U3YYCHUH TEM
XUMHUYECKUX PEAKIUi» | TUIAHUPOBAHMS, CAMOKOHTPOJISI U OIIEHKH
1 «DJEKTPOJIUTUYECKAS] | PE3YJAbTATOB CBOCH JEATEILHOCTH, YMEHUSIMHU
JMCCOLIAAITUS MPEABUIETH BOBMOXKHBIE PE3yIbTaThl CBOMX
e CTBHIA;
Mmuorooopa3sue BemectB ( 434aca )
18 1 [Tonoxenue ranoreHoB | [loHnMaHue pazmu4uil MexXay OOBACHATH 3aKOHOMEPHOCTH §12 ymp 2,
B MEPUOINIECKOM TEOPETUUYECKUMHU MOJICIISIMHU U PEaTbHBIMH W3MEHEHUS CBOMCTB HEMETAJIOB B | TECT
Ta0JIHIIE ¥ CTPOEHUE UX | 0OBEKTaMU; MepHO/Iax M TPYIIax.
atomoB. CBOMCTBA, PopMHpOBaHHE YMEHUHN BOCIIPUHUMAT, XapakTepru30BaTh TAIOTEHBI HA
MOJTyYCHHUE U WH(POPMAIIHUIO B CIIOBECHOU, 0Opa3HOM, OCHOBE MX TOJIOKEHHUS B
MIPUMEHEHHE TAJIOTEHOB | CHMBOJIMYECKOH (hopMax, aHATU3UPOBATh U MePUOINUECKON TaOIHIIe U
nepepabaThIBaTh MOJYYCHHYIO HHOOPMAIIUIO | 0COOCHHOCTSX CTPOCHHS MX aTOMOB
B COOTBETCTBUU C MOCTAaBJICHHBIMU CBOICTBA raJloreHOB
3a/ladyaMH, BBIAETISITH OCHOBHOE COJIEp KaHUe
MIPOYUTAHHOTO TEKCTa, HAXOIUTh B HEM
OTBETHI Ha MOCTABJIEHHBIE BOMTPOCHI
19 2 Xiop. CBoiicTBa 1 Pa3BuTre MOHOJIOTHYECKOH U 3HaTh XUMUYECKHUE CBOMCTBA §13 ymp
MIPUMEHEHHE XJI0pa. JMAJIOTMYECKOM pedr, yMEHHUs BhIpaXKaTh raJIOr€HOB Ha MpUMEpe XJIopa. 5,6,Tect
CBOU MBICJIM U CIOCOOHOCTH BBICITYIIUBATh OrnuceiBaTh CBOKCTBA BEIIECTB B
co0ecelHMKa, TIOHUMATh €0 TOUKY 3PEHUS, XO/JIE IEMOHCTPALlMOHHBIX U
IpU3HABaTh MPaABO JAPYroro YyeJoBeKa Ha nabopatopHbIX onbITOB . [IpaBuna
WHOE MHEHHUE; noBejenus npu YC
20 3 XJ1I0pOBOJOPOI; OBiajieHUEe HaBbIKAMH OpraHU3aIluU 3HAThL XUMHUYECKHE CBOIICTBA 814

IOJIYYCHHUEC U CBOMCTBA

y4eOHOM e TeNIbHOCTH, TOCTAHOBKHU IIEJIEH,
IJIAaHUPOBAHUS, CAMOKOHTPOJIS M OLICHKH
PE3YNbTATOB CBOEH EATENbHOCTH,
YMEHUSIMH MPEBUJIETH BOBMOKHBIE

COCMHEHUH TaJIOTCHOB Ha MPUMEpE
xsopoBoaopoaa. Cobimronath
TEXHUKY 0€30TacHOCTH. YMETh
MPUMEHSITh 3HAHUS, YMEHUS U




pe3yJbTaThl CBOUX JCUCTBHI;
[TpuoOpeTeHue ompITa CaMOCTOSTEIHHOTO
MOKCKa, aHaJM3a U 0TOOpa HHpOopMaUU
Pa3BuTre MOHOJIOTHYECKOU 1
JUATIOTUYECKON peur, yMEHHS BBIPAKATh
CBOU MBICJIA U CITOCOOHOCTH BBICITYIIIMBATh
co0ecenHUKa,

HABBIKU TPU BHITIOJTHCHUH
TPEHUPOBOYHBIX YIPAKHEHUHN U
3aganuii. ONHCBHIBATh CBOMCTBA
BCIIECTB B XOJIE
JEMOHCTPAIIHOHHBIX U
1a60paTOPHBIX OIBITOB

21 Consinas kucnora u ee | OBnazieHNe HaBBIKAMH OPTraHU3aAIUN 3HaTh CBOMCTBA KJIACCOB § 15 ymp
CoJIn y4eOHOM NesTEeTHbHOCTH, TIOCTAHOBKHU 1I€JIeH, | HEOPraHMYECKUX COSAMHEHUH. 2,3,Tect
TJIAHUPOBAHUS, CAMOKOHTPOJISI ¥ OLICHKU Pacnio3naBath ONBITHBIM ITyTEM [TpakTuueck
pe3ynbTaTOB CBOEH ACSITEIBHOCTH, pacTBOPHBI XJIOPUIOB, OPOMHJIOB, ast pabora
YMEHUSIMH MPEIBUIETH BOZMOXKHBIE MOJUI0B. YMETh IPUMEHSATH Ne3,
pe3ynbTaThl CBOMX JACHCTBUN; 3HAHUS, TIOJy4YEeHHBIE TIPU U3yUYCHUH
TeMbl. ONMCHIBATHL CBOMCTBA
BEIIECTB B XOJIE
JIEMOHCTPAITMOHHBIX U
71a00pPaTOPHBIX OIBITOB
22 Ilpakmuueckasn OBnajeHne HaBBIKAMH OpPTaHU3aluy yaeOHOM | YMeTh 00pamarbcsi ¢ XAMUYECKOH | TeTpaib
paboma Ne3. JeSATENbHOCTH, IOCTAHOBKH LIEJIEH, MOCYZI0# M JTabOpaTOPHBIM
[Tonydyenue coystHOU IJIAHUPOBAHUSI, CAMOKOHTPOJIS ¥ OLIEHKH 000pyTI0BaHUEM, HCTIOJIH30BATh
KHCJIOTHI M U3yYEHUE €€ | Pe3yJbTAaTOB CBOCH JEATEILHOCTH, YMEHUSIMH | IPUOOPETEHHBIC 3HAHUS U YMCHUS
CBOMCTB MPEABUACTh BO3MOKHBIC PE3YJIBTaThl CBOUX B JICSITCIILHOCTH U ITOBCEIHCBHOM
JICHCTBHI, SKA3HU U1 0€30I1aCHOTO
oOpalieHus ¢ BEeIeCTBAMH U
Marepuanamu. Mcnonb3oBaTh
NpUOOPETEHHBIC 3HAHUS U YMCHUS
B NMPAKTHYECKOU JIEATETLHOCTH 1
MTOBCEIHCBHOM JKU3HU C LIECIIBIO
0e301acHOTO 00paIeHus ¢
BEILIECTBAMH M MaTepUajaMu 1
9KOJIOTHYECKH TPaMOTHOTO
MOBEJICHUSI B OKPYKaIOIIEeH cpeie
23 Ilonoxxenue OBnasieHre HaBbIKAaMU Opranu3anuu yaeoHon | OObSICHITh 3aKOHOMEPHOCTH § 17 ynp 4,




KHCJIOPOJIa U CEPBI B JESATEIbHOCTH, IIOCTAHOBKHU LICIICH, M3MEHEHHUS CBOICTB KUCIOPOAA U TECT
MIEPUOIUYECKON IJIAHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH CEpbI B Ipynnax. XapakTepu3oBarb
CUCTEME XMMHUYECKHUX pe3yJIbTaTOB CBOEH JESITEIbHOCTH, YMEHUSIMU | HA OCHOBE UX IOJIOXKEHUS B
JJIEMEHTOB , CTPOEHHUE | MPEABUAECTH BOSMOXKHbBIE PE3YJIHTATHI CBOUX epUOINUECKON TaldnuIe U
HUX aTOMOB. JNEUCTBUH; OCOOEHHOCTSIX CTPOEHHUS UX aTOMOB
Amorponus cepsl PazBuTne cmiocoOHOCTH BBICTYIINBATH CBOWCTBA KHUCJIOPOJA U CEPBI
co0ecelHMKa, IOHUMATh €r0 TOUKY 3PEHMS, .3HaTh AJUIOTPOIHbIE
dopmupoBaHUE YMEHUH paboOTaTh B Tpynne, | MOAU(DUKAIIUN CEePbI
MIPEJICTaBIATh U OTCTaUBaTh CBOM B3IJISJIBI U
yOeXIeH!s, BECTH JIUCKYCCHIO.
24 CaoiicTBa u OBnajeHue HaBBIKAMH OpraHu3anuu yaeOHo# | 3HaTh : Pusnyeckue u xumudeckue | §18 ymp 3,
MIPUMEHEHHE CEPhI NeSITEIbHOCTH, TOCTAHOBKHU LIEJEH, CBOMCTBA U IPUMEHEHUE CEPBHI. TECT
IJIAaHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH OrnuceiBaTh CBOMCTBA BEIIECTB B
Pe3yNbTaTOB CBOEH JNESATEIbHOCTH, YMEHUSMHU | XOJ€ JEMOHCTPAIIMOHHBIX U
MIpeIBUJIETh BO3MOKHBIE Pe3yJIbTaThl CBOMX 71a00PaTOPHBIX OMBITOB
JICUICTBHI,
25 CepoBoaopos. [Tonnmanue pazamuuil TECOPETUYECKUMU 3HaTh : 0COOEHHOCTH §19 ymp 2-
Cynbdunsr . MOJIEJISIMU U peabHbIMU O0BEKTaMU; BOCCTAHOBUTEJIbHBIX CBOWCTB 4, Tect
dopMUpOBaHNE YMEHUN BOCHIPUHUMATD, CEpPOBOJIOPOA, €r0 00JaCTH
WH(POPMAIIHIO B CIIOBECHON, 0Opa3HOH, MIPUMEHEHUS
CUMBOJINYECKON popmax, aHATM3UPOBATh U YMeTb 10Ka3bIBaTh HATMYHE
nepepadaThiBaTh MOJYYCHHYIO HH(GOPMALUIO | CYyIb(UI — HIOHOB OIMBITHBIM ITYTEM.
B COOTBETCTBUH C ITOCTaBJICHHBIMH 3aJa4aMH,
BBIJIEJIATH OCHOBHOE COJIEpKaHUE
IIPOYUTAHHOTO TEKCTA, HAXO/IUTh B HEM
OTBETHI HA NTOCTABJIEHHBIE BONPOCHI
26 Okxcup cepsr (IV). [Tonumanue paznauyui TEOPETUYECKUMU YMeTh OnuchIBaTh CBOMCTBA §20 ymp
CepHucras KUCIoTa u MOJICIISIMHU M pEaTbHBIMH 00BEKTAMH, okcuga cepsl (IV), cepaucroit 2,4,821

ee comu. OKcua cepbl
(VD). Cepnas xucnota u
€e COJIN.

dopmupoBaHUE YMEHUN BOCIIPHHUMATD,
nH(OpMaIHIO B CIIOBECHOH, 00pa3HOH,
CHUMBOJIMYECKON (hopMax, aHATM3UPOBATH U
nepepabaTeiBaTh MOTYYSHHYIO HH(HOPMAIIHIO
B COOTBETCTBUU C IMOCTABJICHHBIMH 33/1a4aMH,

KHCJIOTBI M €€ COJICH, OKCHJI CEPBI
(VI) 1 cepHO¥ KUCIIOTHI U €€ COJICH.
Hcnonb3oBath puoOpeTeHHbIE
3HAHMS U YMEHUS B MPAKTUYECKOM
NESITEIbHOCTH U TTOBCEHEBHOM




BBIICIATH OCHOBHOC COACPIKAHNC
MIPpOYUTAHHOT'O TCKCTA, HAXOJAUTH B HEM
OTBCTBI HAa NOCTABJICHHBIC BOIIPOCHI

YKU3HH C TIeITbI0 0€30TIacHOTO
oOpalieHus ¢ BeUeCTBAMU U
MaTepuaIaMH | SKOJIOTHUECKU
T'paMOTHOI'O IMOBCACHUA B
OKpY>Kalollel cpenie

27 10 IIpomexyTounas OBnaneHue HaBBIKAMU OpraHU3aluy yueOHOH | YMETh MPUMEHSTh 3HAHUS, TeTpaab
UTOr0Basl ATTECTALMS | JIEATEIbHOCTH, IOCTAHOBKHU LIEJIEH, MOJIy4YEHHBIE [TPU U3YYEHUH TEM
B (hopMe KOHTPOJILHOW | MJIAHUPOBAHUS, CAMOKOHTPOJIS ¥ OLICHKH
paboThI Pe3yJbTaTOB CBOEH JESITEIbHOCTH, YMEHUSAMU

MIPEIBUJIETh BO3MOKHBIE PE3YIbTaThl CBOMX
TIeHCTBHIA;

28 11 OxkucnuTenbHbIe Pa3BuTHEe MOHOOTHYECKOH U TUATOTUYECKON | 3HATH : 0COOCHHOCTH [IpakTnueck
CBOMCTBA pedn, yMEeHHUs BhIpa)KaTh CBOU MBICIU U OKHUCJIMTEIbHBIX CBOWUCTB ast pabora
KOHIIEHTPUPOBAHHOU CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, KOHIICHTPUPOBAHHOW CEpHOM Ne4.
CEpHOM KUCIIOTHI MMOHUMATh €r0 TOUKY 3pEHHUsI, TPU3HABATh KHUCIIOTHI , 00J1ACTH TTPUMEHEHUS

MPaBO JIPYroro 4ejl0BeKa Ha HHOE MHEHUE; CEepHOM KUCHOTHI . OMUCHIBATH

OcBoeHMe NpUeMoB JEHCTBUN B CBOMCTBA BEILIECTB B XOJI€

HECTaH/APTHBIX CUTYaLUSAX, OBJIAJICHNE JEMOHCTPAIIMOHHBIX U

3BPUCTUYECKUMHU METOIaMU pelIeHUS 71a00PAaTOPHBIX OTBITOB

npo0ieM; YMeTh 10Ka3bIBaTh HATUYUE
cyib(haT — HIOHOB ONBITHBIM ITyTEM

29 12 Ilpakmuueckasn OBnasieHre HaBbIKAMU OpPTraHu3aluy ydeOHol | YMeTh oOpamatscs ¢ xumudecko | §21 ymp
paboma Ned. Pyiienue | A€STEILHOCTH, MIOCTAHOBKH IIEJIEH, MOCYI0# M J1abOpaTOPHBIM 2,5, Tect
AKCIEPUMEHTAIBHBIX IUTAHUPOBAHMSL, CAMOKOHTPOJISL M OLIEHKU 000pyI0BaHNEM, UCTIOTIH30BATh

3a/1a4 1o Teme
« Kucnopon u cepa»

pe3ynbTaTOB CBOEH ACSITEIBHOCTH, YMEHHUSIMU
MPEABUACTh BO3MOKHBIC PE3YJIBTaThl CBOUX
JICNCTBHI;

HPHOOPETCHHBIC 3HAHUS U YMEHUS
B JICSITEIIbHOCTH U IOBCETHEBHOM
’KHM3HU 151 0€3011aCHOTO
oOpalleHus ¢ BEIIECTBAMH U
Marepuaiamu. Mcnonb3o0Bath
PHOOPETCHHBIC 3HAHUS U YMEHUS
B IIPAKTUYECKOM JCSATEIbHOCTH U
MIOBCETHEBHO KHM3HHU C LENBIO
6€e3011acHOT0 0OpaIIeHus C




BCIICCTBAMHU U MaTCpUalaMU U
HKOJIOTUYECKU TPaMOTHOTO
MOBEJICHUS B OKPYXAIOIIEH Cpeae

30 13 | [Tonmoxxenue azora u [NonnManue pa3nuyauii MEXTy OOBACHATH 3aKOHOMEPHOCTH §23 ymp 2-3
dochopa B TEOPETUUECKUMH MOJEIISIMU U peaIbHbIMU MU3MEHEHHSI CBOMCTB a30Ta
MEePUOANIECKON 00beKTaMu; docdopa B rpymre.

CHCTEME XUMHUYECKIX dopMHupOBaHUE YMEHU BOCIIPHHUMATD, XapaxkTepr30oBaTh Ha OCHOBE UX
AJIEMEHTOB , CTPOCHHE | MH(OPMAIIHMIO B CIIOBECHOH, 00pa3HOH, [I0JIO’KEHHUS B IEPUOUUECKON
HX aTOMOB. A30T: CUMBOJINYECKOU popmax, aHaIM3UPOBaTh U TabIuIe U 0COOEHHOCTSIX CTPOEHUS
CBOICTBa U nepepadbaThIBaTh NOJYYEHHYIO HH(OPMAILIMIO | UX aTOMOB CBOMCTBA a30Ta U
MpUMEHEHHE B COOTBETCTBUU C MOCTaBJICHHBIMU 3a7ayamu, | pochopa. 3HaTh CBONCTBA U
BBIJIEIISITh OCHOBHOE COJIEP)KAHUE 00J1aCcTh MPUMEHEHUS a30Ta
MPOYUTAHHOTO TEKCTa, HAXOJAUTH B HEM
OTBETHI Ha MOCTABJIEHHbIE BOIIPOCHI U
n3Jararth €ro;

31 14 Ammvuak. @usnueckne | Pa3BuTHe MOHOJIOTHUECKOW U TUATOTHYECKON | 3HATH : pu3udeckre u XumMudeckue | §24 tect
Y XUMHYECKUE peun, YMEHHUs BBIpaXKaTh CBOU MBICIIU U CBOMCTBa aMMHaKa, €ro [TpaxTrueck
cBoiictBa. [losyueHue | crmocoOHOCTH BBHICIYIIMBATH COOECETHUKA, MOJIy4Y€HUE U IPUMEHEHHE. as pabota
U PUMEHEHHE MOHUMATh €0 TOUKY 3PEHUs, MPU3HABAThH OnuceiBaTh CBOMCTBA BEIIECTB B No5

MIpaBo JPYroro 4yeioBeka Ha HHOE MHEHHUE; X0/JI€ IEMOHCTPAlMOHHBIX U
OcBoeHue NMPUEMOB JEHCTBHI B nabopaTopHbIX onbITOB [IpaBmta
HECTaHJIAPTHBIX CUTYallUsX, OBIIAJCHHE noBezaenus mpu UC
IBPUCTUYECKUMHU METOJIaMU PeLIeHUS

npo0em;

32 15 | Ilpakmuueckasn OBnaseHne HaBbIKAMU OpPraHu3aluy yd4eOHoH | YMeTh 00palaThCs C XMMUYECKON | TeTpalb
paboma Ne5 NeSITeNIbHOCTH, IOCTAHOBKHU LIEJICH, MOCY/I0H U J1abopaTOpHBIM

HonyquHe aMMHaKa 1
HU3YUCHHUC CTO CBOMCTB

IJIAaHUPOBAHUS, CAMOKOHTPOJIS M OLICHKH
pe3yapTaTOB CBOEH AESITeTbHOCTH, YMEHUSMU
MPEIBUIETh BO3MOXKHBIE PE3YIbTAThl CBOMX
JICNCTBHI;

000pyI0BaHKEM, UCIIOIB30BATh
npuoOpeTeHHbIE 3HAHUSI U YMEHUS
B JICATEILHOCTH U IOBCEIHEBHON
KU3HU JUIs 0€3011aCHOI0
oOpaleHus ¢ BelecTBaMu 1
MaTtepuanamu. Mcnonb3oBarsb
nproOpeTeHHbIE 3HAHUSI U YMEHUS




B MPAKTHUYECKOU JIEATETLHOCTH U
MOBCEHEBHOW )KU3HU C LIEJIbIO
Oe3omnacHOro oOpaleHus ¢
BEILIECTBAMH U MaTepUajiaMu U
HKOJIOTUYECKU TPAMOTHOTO
TOBEJICHUS B OKPYXAIOIIEH cpeie

33 16 | Conu ammoHUs OBageHne HaBBIKAMU CAMOCTOSITEITEHOTO 3HaTh : 0COOCHHOCTH XUMHUYecKuX | §26 ymp 4-
npuoOpeTeHUs CBOWCTB COJIEH aMMOHHUS. 5, Tect
HOBBIX 3HAHUM, OpraHU3alNK YueOHOU OmnuceIBaTh CBOMCTBA BEIIECTB B
NEeSITeIbHOCTH, TOCTAHOBKHU LIEJEH, X0J1e IEMOHCTPAIIMOHHBIX U
IJIAaHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH 1ab0paTOPHBIX OIBITOB
Pe3yJbTaTOB CBOEH JESTEIbHOCTH, YMEHUSAMU
MIPEABUIETH BOBMOKHBIE PE3yIbTaThl CBOMX
JICHICTBHI,
Pa3BuTHe cnocoOHOCTH BBICITYIIMBATH
co0ecelHMKa, TOHUMATh €T0 TOYKY 3pEHMUS,
MpU3HABaTh IPABO APYroro yejgoBeKa Ha
WHOE MHEHUE;
34 17 A3OTHas KUCTIOTA. OBnazieHne HaBBIKAMHU CAMOCTOSATEILHOTO 3HaTh : 0COOEHHOCTH BajieHTHOCTH | §27 ymip 5,
CrtpoeHue MOJIEKYIIbI. npruoOpeTeHus U CTETICHH OKHUCIJICHUS a30Ta B TECT
CaolicTBa HOBBIX 3HAHUH, OpraHU3alNK YIeOHON A30THOM KHUCIIOTE, OKHCIUTEIBHBIX
pa3baBieHHON U NEeSITeNIbHOCTH, TIOCTAHOBKHU LIEJICH, CBOMCTB a@30THOM KHCIIOTHI ,
KOHLIEHTPUPOBAHHOMN IUTAHUPOBAHMSI, CAMOKOHTPOJISL M OLIEHKU 00nacTu ee NPUMEHEHHUS .
A30THON KHUCIIOTBI PE3yNbTaTOB CBOEH JEeSTeNIbHOCTH, yMeHUsAMU | ONHUCHIBATh CBOICTBA BEILIECTB B
IPEIBUICTH BO3MOXKHBIEC PE3YIbTAThl CBOMX | XOJ€ IEMOHCTPALlMOHHBIX U
JIEHCTBU; 71a00paTOPHBIX OIBITOB
Pa3BuTHe cnocoOHOCTH BBICITYIIUBATH
cobecelHMKa, MIOHUMATh €0 TOUKY 3PEHUS,
IpU3HABATh MPaABO JIPYroro YyeJoBeKa Ha
WHOE MHEHHUE;
35 18 Conu a3oTHOM OBnazneHue HaBbIKAaMU Opranu3anuu yuyeobnoi | Ha ocHoBe 3HaHUil 0 cBoOcTBax §28 ymp 2-3

KHUCJIOTBL. A30THBIC
ynoopeHus.

ACATCIbHOCTH, ITOCTAHOBKH Heﬂeﬁ,
IJIAHUPOBAHUA, CAMOKOHTPOJISI U OLICHKNU

KJIACCOB COCMHEHUIN YMETh
3aMUCHIBAaTh CBOMCTBA COJIeH




pe3yinbTaTOB CBOEH ACSATEIBHOCTU, YMEHUSIMU
MPEABUICTH BOBMOXHBIE PE3yIbTaThl CBOMX
JICHCTBUI;

a30THOM KUCIOThl ONUCHIBATD
CBOICTBA BEIIECTB B XOJ€E
JEMOHCTPAIIHOHHBIX U
71a00paTOPHBIX OIBITOB. 3HATH
00J1aCcTh MPUMEHEHHUSI A30THBIX
yao0peHuit

36 19 | ®ocdop. Ammorporusi | OBnajeHNe HaBBIKAMH OpraHu3auy yaeonoit | OOBSICHATH 3aKOHOMEPHOCTH §29 ymp 3-
docdopa. CroiicTBa JeSITENIbHOCTH, TIOCTAHOBKHU LIEJIEH, WU3MEHEHHS CBOMCTB (ocdopa. 4, Tect
dochopa TUTAHUPOBAHUS, CAMOKOHTPOJISI M OIIEHKU XapakTepru30BaTh UX HA OCHOBE

Pe3yIabTaTOB CBOCH NIEATETBHOCTH, YMEHHSIMH | TIOJI0KEHUS B TIEPHOAMYECKON
MIPEIBUJICTH TabHIIe U 0COOEHHOCTSIX CTPOCHUS
BO3MOJKHBIE PE3YIbTAThI CBOUX JICHCTBHIA; atoma ¢ocdopa. 3HaTh
[IpnoOpereHue onbITa CAMOCTOSTENHHOTO AITOTPOTHBIE MOU(UKALIUN
MOMCKa, aHalln3a U 0TOOpa nHMOpMaIUn docdopa

Pa3BuTHEe MOHOJIOTHYECKOU U THUAJIOTMYECKOU

peyr, yMEHUS BBIPAKATh CBOM MBICITH U

CrtoCOOHOCTH BBICJIYIIMBATH COOECETHUKA,

37 20 Oxkcun pochopa (V). OBnaneHue HaBBIKAMU opranu3anuu yueOHol | Ha ocHoBe 3HaHMiT 0 CBOMCTBAxX §30 ymp 2-4
dochopHast KUCIOTa U | ACITEIBHOCTH, TIOCTAHOBKH IIEJIEH, KJIACCOB COCIMHEHUN YMETh
ee comu. PocdopHbie IUIAaHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKH 3aMKChIBaTh CBOMCTBA OKCHUJL
yInoOpeHus. pe3ynbTaTOB CBOEH AesTeNbHOCTH, yMeHUsAMU | docdopa (V), hochopHO KHCITOTHI

IPEIBUICTh BO3MOXKHBIEC PE3YyJIbTaThl CBOMX | U ee cojeil. OmuchiBaTh CBONCTBA

JICHCTBHI, BEIIECTB B XOJ€
JEMOHCTPAIIMOHHBIX U
71a00PaTOPHBIX ONBITOB 3HATH
ob6nacte npumMeHeHus GpochopHbIx
ynobpenuit

38 21 [Tonoxenue yrnepona | [loHumanue pazmuuuii Mexmay OOBACHATH 3aKOHOMEPHOCTH 831

U KPEMHHUS B
MEPUOIUUECKON
CHCTEME XMMHYECKHX
3JIEMEHTOB , CTPOCHHE
HUX aTOMOB.

TEOPETUUYECKUMHU MOJIENIIMU U PEAIbHBIMU
00BEKTAMU;

dopMHpOBaHUE YMEHUI BOCIIPUHUMATD,
UH(OPMALIHIO B CIIOBECHOH, 00pa3HOH,
CHUMBOJIMUECKON (hopMax, aHATU3UPOBATh U

W3MEHEHMS CBOMCTB yriiepoaa u
KpEMHHUS B I'PYIIIIC.
XapaKTepI/ISOBaTB Ha OCHOBC HUX
IIOJIOKCHHUSA B HepHOHquCKOﬁ
Ta6J'II/II_Ie 1 0COOCHHOCTSX CTPOCHUA




Amnotponus yriepoja

nepepadaTbIBaTh MOJIYYCHHYIO HHPOPMALIHIO
B COOTBETCTBHH C ITOCTABJICHHBIMU 3aa4aMH,
BBIJICIIATE OCHOBHOE COJEPIKAHUE
IIPOYHUTAHHOI'O TEKCTA, HAXOIUTh B HEM
OTBETHI HA ITIOCTABJICHHBIE BOIPOCHI

MX aTOMOB CBOMCTBA YyIJiepo/ia u
KpCMHU 3HaThb AJUIOTPOITHBIC
Moau(HKAIIH yTiIepoaa

39 22 Xumuueckue cBoiictBa | OBnajieHNMEe HaBBIKAMH CAMOCTOSITEILHOTO 3HaTh XUMHYECKHE CBOICTBA §32 ymp 7,
yriaepoaa. AacopOuus. | mpuoOpeTeHHsI HOBBIX 3HAHWM, OPraHu3allid | yriiepo/ia, 001acTh MPUMECHEHHUS TECT
y4eOHOM JesTeTbHOCTH, MOCTAHOBKH IIEJIEH, sABJICHUS aacopOrmu. ONUCHBAThH
TUTAHUPOBAHUS, CAMOKOHTPOJIS U OIICHKH CBOMCTBA BEIIECTB B XOJC
PE3yIIbTATOB CBOCH JESATEILHOCTH, YMEHUSMHU | IEMOHCTPAIMOHHBIX U
MIPEIBHJIETH BO3MOKHBIC PE3yIbTaThl CBOUX | JJAOOPATOPHBIX OTBITOB.
JICHCTBHI,
Pa3BuTHe cnocoOHOCTH BHICIYILINBATH
coOece/THHAKA, TOHUMATh €0 TOYKY 3PCHHUS,
MPU3HABATh NIPABO JAPYroTo YeIOBEeKa Ha
WHOE MHCHHE;
40 23 VYrapHblii ra3 : [TonnManue pa3muuii TEOPETUICCKUMHU 3HaTh XUMHYECKHE CBOMCTBA §33 Tect
CBOICTBa, MOJIEJISIMU U peabHbIMU O0BEKTaMU; rapHOTO Ta3a U ero
(hu3moIorNYecKoe ®opMUpOBAHHE YMEHUN BOCHPUHUMATD, (bu3HoIIoTHYeCcKoe NeHCTBUE YMETh
TIEVICTBUE WH(POPMAIIHUIO B CIIOBECHOU, 0Opa3HOM, HaxXOoIUTh 00BEM Ta3za I10
CUMBOJIMYECKON popmax, aHATM3UPOBATh U M3BECTHOMY KOJIMUYECTBY BEIECTBA
nepepadaThIBaTh MOJTYYCHHYIO HHPOPMAIUo | (M IPOU3BOJUTH OOpaTHBIC
B COOTBETCTBUU C IMOCTABJICHHBIMU 33/1a4aMH, | BHIYMCICHUS. YMETh OKa3bIBaTh
BBIJIETISITH OCHOBHOE COJIEp)KaHHe MEPBYIO TOMOILb IPU OTPABICHUHI
MPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM yrapHbIM ra3oM
OTBETHI Ha MOCTABJIEHHBIE BOIIPOCHI U
U3JIaraTh €ro
41 24 | VraeKkucnbli ras. OBnaseHne HaBbIKAMU OpPraHu3aluy ya4eOHol | 3HAaTh OnpeeieHne MOHITUS [TpakTrueck
VYronpHas KUCIOTa U €€ | IeATeIbHOCTH, IOCTAHOBKU IIEJIeH, «OTHOCHTEJIbHAS TIOTHOCTh ra30B» | as pabora
conu. Kpyrosopor IUTAHUPOBAHMSL, CAMOKOHTPOJISL M OLIEHKU YMeTh BBIUUCISTH OTHOCUTENbHYIO | Ne6

yIJepoja B IPUPOJIE.

pPE3yJIbTAaTOB CBOEH ACATCIIbHOCTU, YMCHUAMU
MMPEABHUICTH BOBMOKHBIC PE3YJIbTATBI CBOUX

INIOTHOCTH ra30B. ONUCHIBATH
CBOICTBA BEIIECTB B XOJ€




JICHCTBUI;

Pa3BuTne cnocOOHOCTH BBICTYIINBAThH
co0eceJHIKa, TOHUMATh €T0 TOUYKY 3pECHUS,
IIPU3HABATh IIPABO JPYrOro 4eJ0BEKa HA
MHOE MHEHHUE;

dopmupoBaHue yMEHUI paboTath B IpyIIIIE,
IPEJCTaBIISITh U OTCTaUBAaTh CBOU B3IJISJIbI U
yOexAeHHUsl, BECTU JUCKYCCHIO.

ACMOHCTPALIMOHHBIX U
1a00paTOPHBIX OIBITOB

42 25 | Ipakmuueckas OgnajieHre HaBBIKAMU OPTaHU3AINK yIeOHOH | YMeTh oOpamarhcs ¢ xumudeckor | §34 ymp 3
paooma N6 NESITeTFHOCTH, TIOCTAHOBKH IICJICH, MOCY10# 1 J1a0OpaTOPHBIM §35 Terpanp
[Toyuenue okcuma TJTAHUPOBAHUS, CAMOKOHTPOJISI M OTICHKH 000pyTI0BaHHEM, UCTIOH30BAThH
yriepoaa (IV) u pe3ynbTaTOB CBOEH ACSITEIBHOCTH, YMEHHUSIMU | IPHOOPETCHHBIC 3HAHUS U YMEHUS
W3YYCHHE €ro CBOMCTB. | MPEABUACTh BO3MOXKHBIC PE3YJIBTAThl CBOUX B JICATEIILHOCTH U TIOBCETHEBHOM
Pacnosnasanue e CTBHIA; SKA3HU U1 0€3011aCHOTO
KapOOHATOB. oOpallleHus ¢ BelleCTBAMU U
Marepuaiamu. Mcrnonp30BaTh
MIPHOOPETEHHBIC 3HAHUS U YMEHUS
B [IPAKTUYECKOMN AEATEIbHOCTU U
MOBCETHEBHOM JKU3HHU C LENbIO
0e301macHOTO OOpaIeHus ¢
BELIECTBAMH U MaTepHuaIaMu U
9KOJIOTHYECKH IPAMOTHOTO
MOBEJICHUS B OKpY)KaIoIlel cpejie
43 26 Kpemnnii u ero Pa3BuTHE MOHOJIOTMYECKOM M TUAJIOTUYECKON | 3HATh CBOMCTBA KPEMHHUS U €TI0 837, 38
coenuHeHus. CTeKo. pedn, yMEeHHUs BhIpa)KaTh CBOU MBICIU U coeMHeHuH, 00J1acTh yrp3, Tect
LemeHnT. CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, npuMeHeHus. OnuchIBaTh CBOICTBA
MOHMMATh €r0 TOYKY 3PEHHUS, TPU3HABATH BEIIECTB B XOJI€
IPaBo JPYroro 4eJoBeKa Ha NHOE MHEHUE; JEMOHCTPAIIMOHHBIX U
OcBoeHue nMpuemMoB JCHCTBHI B 71a00paTOPHBIX OIBITOB
HECTaHJIAPTHBIX CUTYaIUsAX, OBIIAJCHHE
IBPUCTUYECKUMHU METOJIaMU PELICHUS
npobiem;
44 27 O60061eHne mo Teme Pa3BuTHE MOHOJIOTHYECKON U AMATIOTUYECKON | YMEeTh MPUMEHSTh 3HAHUS,

TCTpab




« HemeTamnen»

peun, yMEeHHUs BbIpaXKaTh CBOU MBICIIU U
CIOCOOHOCTH BBICIYIINBATh COOECETHHKA,
MOHUMATh €T0 TOYKY 3PEHHUs, IPU3HABATh
IpaBoO APYyroro 4eJIOBEKa Ha NHOC MHCHHC,
OcBoeHue npuemMoB JIeiCTBUI B
HECTaHJIAPTHBIX CUTYaLUsAX, OBJIAZICHNE
IBPUCTUYECKUMH METOJIAMH PEIICHHS
npoOem;

YMEHUS U HaBBIKU IIPH
BBIITOJIHCHUY TPEHUPOBOYHBIX
YIPA)KHEHUH U 3aJaHUI

45 28 O060611eHue 1o TeMe Pa3BuTne MOHOJIOTHYECKON U AMATIOTHYECKON | YMETh MPUMEHSTh 3HAHUSL, YMEHUSL | TETPaJb
« Hemeramms» peyH, yMEHUS BBIPAKATh CBOM MBICITH U Y HaBBIKH TPU BBITTOJTHCHUT
CIIOCOOHOCTH BBICITYIINBATh COOECETHIKA, TPEHUPOBOYHBIX YIIPAKHEHUHN U
MMOHUMATh €T0 TOYKY 3PCHHUS, TPU3HABATH 3aJaHAN
MPaBO JIPYTOTO YeI0BeKa Ha MHOE MHEHHE;
OcBoeHue NMPUEMOB JEHCTBHI B
HECTaHIAPTHBIX CUTYAIUSX, OBJIAICHHIE
IBPUCTHYECKUMHU METOJIAMH PEIIICHHS
pooIeM;
46 29 | KonTpoJanHasi pabora | OBiaZeHue HaBbIKaMU OpraHU3aliK y4eOHOU | YMeTh MPUMEHSTh 3HAHMUS,
Ne2 no Teme JEATEIIbHOCTH, TOCTAHOBKY 1IEJIEH, MOJTyYECHHbBIEC MIPU U3YYEHUU TEM
« Hemeranmsn» IJIAHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKU
PE3yNbTaTOB CBOEH JESTEIbHOCTH, YMEHUSMU
IPEIBUICTh BO3MOXKHBIEC PE3YIbTaThl CBOMX
JICHCTBHI,
47 30 [Tonoxxenne MetaioB | Pa3BuTHE MOHOJIOTHUECKOM U JTUATOTUYECKON | 3HATh OCOOCHHOCTH CTPOCHUS §39 ymp 5-
B IIEPUOIUIECKON pedn, yMEeHHUs BhIpa)KaTh CBOU MBICITU U aToMa MeTajlia, 3aKOHOMEPHOCTH 6, 842

CHCTEME XMMHYCCKHX
anemenToB /..
Menneneesa.
Merannudeckas CBI3b.
dus3nyeckue CBOMCTBA
MeTamoB. CriaBel
METaJIOB.

CIIOCOOHOCTH BBICIIYIIIMBATh COOECETHUKA,
MOHMMATH €r0 TOYKY 3PEHHUS, TPU3HABATH
IPaBo JPYroro 4eJoBeKa Ha NHOE MHEHUE;
OcBoeHue NMPUEMOB JCHCTBUH B
HECTaHJIAPTHBIX CUTYalUsAX, OBIIAJCHHE
IBPUCTUYECKUMH METOJIAMHU PEIICHUS
npobiem;

W3MEHEHHUS CBOMCTB METAJIJIOB M UX
coequnenuii B IICXD JI.1.
MenaeneeBa, 0COOEHHOCTH
CTPOCHHS METAJIOB KaK IIPOCTHIX
BEIIECTB, (PU3NYECKHUE CBOMCTBA
METAJI0B, criaBoB. OOBICHITE
3aBUCUMOCTD (DU3HUECKUX CBOWCTB
METAJUIOB OT UX CTPOCHUS




48 31 Haxoxnenue MmetaiioB | Pa3BuTre MOHOJIOTHMYECKON M TUANOTHYECKON | 3HATh: (PU3UUEeCKHe CBONCTBA 840
B IIpHUpPO/Ie U O0Imne peun, yMEHHUs BbIPaKaTh CBOU MBICIIU U METAJIJIOB, HAX0XKJACHUE METAIIJIOB
crocoOBI UX CIOCOOHOCTH BBICIYIINBATh COOECETHHKA, B IIPUPOJIE, OOIIKE CIIOCOOBI X
MIOJTy4EHUS. OHMMATh €r0 TOUYKY 3pEHHUs, IPU3HABATh HOJIyYEHUSI.
IPaBO JPYroro 4ejJoBeKa Ha NHOE MHEHUE; Hcnonb30BaTh METON
OcBoeHue npuemMoB JeiCTBUI B 3JIEKTPOHHOIO OajlaHca npu
HECTaHJIaPTHBIX CUTYyaLlUsIX, OBJIAJCHNE yYpaBHUBAHUH ypaBHEHUS
HBPUCTHYECKUMH METOJIAMH PEIICHHS XUMUYECKUX PEaKIHi
pooIeM;
49 32 Xumunyeckue cBoiictBa | OBiaJeHNEe HaBBIKAMH CaMOCTOSTEIHHOTO 3HaTh: XUMUYECKHE CBOICTBA §41 ynp 3
MeTauioB. Psn MPUOOpPETEHNUsI HOBBIX 3HAHU, OpraHu3ali | METauIOB, KaK BOCCTAHOBUTENEH,
aKTUBHOCTH y4eOHOM e TeTbHOCTH, MOCTAHOBKH IIEJIEH, B3aMOJECUCTBHE METAJIOB C
( PTMEKTPOXUMHUYECKUN | MJIAHUPOBAHUS, CAMOKOHTPOJIS U OLICHKU KHCJIOPOJIOM, HEMETaJlIaMH, BOJIOM.
PSI HATIPSIKEHUIT) Pe3yNbTaTOB CBOEH JesTeNbHOCTH, yMeHUAMU | OCOOEHHOCTH B3aUMOAECHCTBUS
METaJlJIOB MIpeIBUJIETh BO3MOKHBIE PE3yJbTaThl CBOUX | METAJUIOB C PACTBOPAMHU KUCIIOT U
e CTBHIA; coueii. Ucnonn30BaTh TaOIAIIBI
Pa3BuTHe cnocoOHOCTH BBICITYIIIMBATH pPacTBOPUMOCTH U psizia
co0eceJHMKa, TIOHUMATh €r0 TOUYKY 3pEHUs, HanpsDKEHUH MEeTajuioB JUIs
IIPU3HABATh IPABO JPYroro yejloBeKka Ha IPOTHO3UPOBAHMSI X CBOMCTB
MHOE MHEHHE;
50 33 [[lemo4HBIC METAJLTBL; OBnajeHne HaBBIKAMH OpPTaHU3aliy yaeOHO# | 3HATh : CTPOCHHUE aTOMOB §43 ymp 5-6

HaXoXJEeHHE B
npupoie, Gu3nIecKue
1 XUMHUYECKHE
CBOMCTBA

JIeITEIbHOCTH, IIOCTAHOBKH IIEJIEH,
IJIAaHUPOBAHUS, CAMOKOHTPOJIS M OLICHKH
pe3ynbTaTOB CBOEH ACSITEIBHOCTH, YMEHHUSIMU
MPEABUACTh BO3MOKHBIC PE3YJITaThl CBOUX
JICHCTBHI,

Pa3BuTHe cnocoOHOCTH BBICITYIIUBATH
cobecelHMKa, TIOHUMATh €T0 TOUKY 3PCHHS,
IpU3HABATh MPaABO JIPYroro YyeJoBeKa Ha
MHOE MHEHUE;

dopmupoBaHue yMeHUI paboTaTh B TpyIIIE,
MPEACTABIIATh U OTCTAUBATh CBOM B3IJISIIBI U
yOeXAeHUs, BECTH JUCKYCCHIO.

MICI0YHBIX METAJIJIIOB, (bHSH‘IGCKHe
1 XMMHYECKHE CBOMCTBA
IICTIOYHBIX METAJIJIOB KaK ITPOCTBIX
BCIIECTB B IIJIaHC CpaBHHTeHBHOﬁ
XapaKTCPUCTHKHU. OmnuceiBaTh
CBOMCTBA N3y49aCMBbIX BCIICCTB Ha
OCHOBC Ha6J'IIO,Z[eHI/I${ 3a UX
MMpEBpallCHUAMA




51 34 Oxkcunpl U THAPOKCUIBI | PazBuTne MoHOJOrHYecKor 1 Auanorndyeckoil | CpaBHUBATh OTHOIIICHUE 843,
LIET0YHBIX METAJJIOB. peyn, yMEHUS BBIPAKaTh CBOM MBICITH U u3ydaeMbIX MeTaimioB. OKCHIOB U | TeTpab
[Ipumenenue CIIOCOOHOCTH BBICTYIIIMBATH COOCCETHUKA, TUIPOKCHUIOB K BOJI€. 3HATh
[IETOYHBIX METAJJIOB MOHUMATH €r0 TOUKY 3pPCHHUS, TPU3HABATH CBOMCTBA KJIACCOB COCIUHCHUM U
MpaBo JAPYroro 4eJIOBeKa Ha MHOE MHEHHUE; YMETh OCYIIECTBIIATh
OcBoeHue npuemMoB JeiCTBUI B [IpEBpALLCHUS.
HECTAHJIAPTHBIX CUTYAIUsX, OBJIAJICHHC
IBPUCTHYECKUMHU METOJIaMHU PEIICHUS
npooIeM
52 35 [[lemouHo3emMenbHBIE OBnazeHue HaBBIKAMH OpTaHU3alliy yueOHO# | 3HATH | CTPOCHHUE aTOMOB §44 ymp 3-
Mmetauibl. HaxoxxaeHnue | nesTenbHOCTH, ITOCTAHOBKU IEJIEH, [IEJTOYHO3EMEILHBIX METAJIIOB, 4, 845
B npupoje. Kanpiuii | ruiaHupoBaHUs, CAMOKOHTPOJIS H OTICHKHU (bU3NYECKUE M XUMUICCKHE
€ro COCIMHEHHS. pe3ynbTaTOB CBOEH ACSITEIHPHOCTH, YMEHUSIMHU | CBOMCTBA MIEIOYHO3EMETbHBIX
JKecTkocTh BOABI M MIPEIBHJIETH BO3MOKHBIE PE3YJIbTaThl CBOMX METAJJIOB KaK MPOCTHIX BEIIECTB B
CIIOCOOEI €€ e CTBHIA; MIJIAHE CPABHUTEIIBHOU
yCTpaHCHUS xapakTepucTuku. ONUCHIBATH
CBOMCTBA M3y4aeMbIX BEIIIECTB Ha
OCHOBE HAOIIOIEHNS 32 UX
npeBpanieHusIMA. CpaBHUBATh
OTHOIIICHUE N3yYaeMbIX METAJIJIIOB.
OKCHIOB ¥ THAPOKCHJIOB K BOJIC.
3HaTh CBOMCTBA KJIAaCCOB
COCJIMHEHUH U YMETh
OCYIIECTBIISATH NMPEBPAIECHUS.
53 36 AJTIOMHUHMI. OBnajeHne HaBBIKAMH OpPraHU3aluy yaeOHOH | 3HATh : CTPOCHHE aTOMa 846 ymp5,8,
Haxoxnenue B JIEeITEeIbHOCTH, IIOCTAHOBKH IIEJIEH, ATIOMUHMS, PU3UUECKHUE U TECT

npupoje. CoiicTBa
ATIOMHUHUS

IJIAHUPOBAHUS, CAMOKOHTPOJISI K OLIEHKU
PE3YIbTATOB CBOEH EATEIbHOCTH, YMEHUSAMHU
IPEeABUAECTh BO3MOKHBIE PE3YJIbTAThl CBOUX
JICNCTBHI;

[IpnoOpeTeHne onbITa CaMOCTOSATEIIHHOTO
MOWCKa, aHaJIM3a U 0TO0pa nHpopMauu
Pa3BuTre MOHOIOTHYECKOM M JUAJTOTHYESCKOM

XUMHUYECKHE CBOMCTBA alIIOMUHUSA
KaK IIPOCTOTO BEIIECTBA B TUIAHE
CPaBHUTEIBLHON XapaKTEPUCTUKH.
OnuceiBaTh CBOMCTBA U3y4aeMbIX
BEIIECTB Ha OCHOBE HAOIIONEHUS 3a
uX npespaieHusMu. CpaBHUBATH
OTHOILICHHE N3y4aeMbIX METAIIJIOB.




peunr, YMCHUS BbIPpAXKaThb CBOU MBICIIU U
CIIOCOOHOCTH BBICJIYIIMBATDb C06€C€I[HI/IKa,

Oxcr0B ¥ THAPOKCUAOB K BOJIE.
3HaTh CBOMCTBA KJIACCOB
COCAVHEHUN U YMETh
OCYILIECTBIIATh IPEBPALLICHUSL.
AmpoTepHOCTh

o4 37 | AmdoreprocTs okcuna | OBnajeHue HaBBIKAMH OpraHn3aluy yueOHOH | OmHChIBaTh CBOMCTBA H3y4aeMBbIX § 47 ynp
Y TUAPOKCH]IA JIESITCILHOCTH, IIOCTAHOBKH IICJICH, BEIIIECTB Ha OCHOBE HaOmoaeHus 3a | 3,5
aJIOMHHUS. MJIAaHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKH ux npespaieHusMu. CpaBHUBATH

pe3ynbTaTOB CBOEH ACSITEIBHOCTH, YMEHUSIMU | OTHOLIEHWE U3Y9aeMbIX METAJIOB.

MPEABUIETH BOBMOXKHBIE PE3yIbTaThl CBOMX OKCHIOB ¥ THAPOKCHJIOB K BOJIE.

TIeHCTBHIA; 3HaTh CBOIICTBA KJIACCOB
COCVHEHUH U YMETh
OCYIIECTBIISATH MPEBPAIECHUS.
AmMboTepHOCTH

55 38 Keneszo . Haxoxnenne | Pa3zBuTrve MOHOJOTMYECKOW U TUATIOTMYECKON | 3HATH : CTPOCHHUE aTOMa JKeNe3a, 848, tect
B npupojie. CBoiicTBa pedu, yMEHHUS BBIPAXKaTh CBOU MBICIU U bu3HYeCcKre U XUMHIECKIE
Kelesa. CrOCOOHOCTH BBICIIYIIMBATh COOECETHUKA, CBOMCTBA KeJe3a KaK MPOCTOTO Be-

TMOHUMATh €T0 TOUKY 3PCHUS, IPU3HABATH IIECTBA B IJITAHE CPABHUTEIHHOM
MPaBo JAPYroro 4ejoBeKa Ha MHOE MHEHUE; xXapakTepucTHKU. OMHUCHIBATH
OcBoeHue NMpUEMOB JEHCTBUH B CBOICTBA M3y4aeMbIX BEIIECTB Ha
HECTaHJIAPTHBIX CUTYaIlUsSIX, OBJIaJICHHE OCHOBE HAOJIIOJICHUS 34 UX
IBPUCTUYECKUMH METOJIAMHU PEIICHUS MIpEBPaIICHUSMHU.
npoOiem;
56 39 CoenuHeHus xeiesa. Pa3BuTre MOHOJIOTHMYECKOM U quanorndeckor | OnuchiBaTh CBOMCTBA U3y4aeMbIX [IpakTueck
peuH, YMEHHUS BBIPAXKaTh CBOU MBICIU U BEILIECTB Ha OCHOBE HAOJIOIeHUs 3a | ast pabora
CIIOCOOHOCTH BBICIIYIIIMBATh COOECETHUKA, ux npeppaiieHusMu. CpaBHUBATH Ne7

MOHUMATh €r0 TOUKY 3pEHHUs], IPU3HABAThH
IpaBoO JAPYroro 4eJIOBeKa Ha MHOE MHEHHUE;
OcBoeHue NMPUEMOB JCHCTBUI B
HECTaHJAPTHBIX CUTYallUsAX, OBJIa/JICHHUE
SBPUCTUYECKUMHU METOJIaMH PEIICHUS
npobiem;

OTHOIICHHE N3Y4aeMbIX METAJLIOB.
OKCHUJI0B U TUJIPOKCHUJIOB K BOJIE.
3HaTh CBOMICTBA KJIACCOB
COCIMHEHUH U YMETh
OCYIIIECTBIISATH IPEBPAIICHHUS.
VYMeTh 00BSICHATh U3MEHEHHUE
CBOMCTB COEIMHEHHM KeJIe3a,




3HaTh IPUYHHY 3TOTO

o7 40 | IIpakmuueckasn OBnajieHre HaBBIKAMU OpPTaHU3alUK y9eOHOU | YMeTh oOpamarthecs ¢ xumudecko | §49 ymp 3-
paooma Ne7 JESITEIbHOCTH, IOCTAHOBKHU LIEJIEH, NOCYJI0# 1 Tab0paTOPHBIM 4, Tect
Pymenune TJIAHUPOBAHUS, CAMOKOHTPOJIS ¥ OLIEHKH 000py/1I0BaHUEM, UCTIOJIH30BATh
AKCIIEPUMEHTAIIbHBIX pe3ynbTaTOB CBOEH ACSITEIBHOCTH, YMEHHUSIMU | IPUOOPETCHHBIC 3HAHUS U YMEHUS
3a/1a4 1o TeMeE « NPEeABUACTh BO3MOKHBIE PE3YJIbTAThl CBOUX B JICATEILHOCTH U TIOBCEIHEBHOM
Mertannsl 1 ux JICUCTBHIL, JKU3HU JIs1 0€30I1aCHOTO
COCTMHECHUS oOpalieHus ¢ BEeCTBAMH U
Marepuaiamu. Mcnonap30BaTh
PHOOPETEHHBIC 3HAHUS U YMEHUS
B MPAKTHYECKON JIEATETLHOCTH 1
MOBCEJHEBHOW KU3HU C LEJIbIO
6e3omacHOro oOpaleHus ¢
BEIIIECTBAMH M MaTepUajiaMu U
9KOJIOTHYECKH TPaMOTHOTO
TTOBEJICHUS B OKPYXAIOIIEH cpesie
58 41 IloaroroBka x Pa3BuTHE MOHOIOTHYECKON M TUATIOTUYECKON | 3HATh 0COOCHHOCTU CTPOCHHMS TEeTpaib
KOHTpPOJIbHOU paboTe 3 | pedu, yMEHHUsI BbIpaXKaTh CBOM MBICIIU U aToMa MeTajlia, 3aKOHOMEPHOCTH
0 TeMe CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, M3MEHEHHUS CBOICTB METAJIOB U MX
« MeTamib»y MOHUMATh €0 TOUKY 3PEHUs, MPU3HABAThH coenuuenuit B [ICXO J1.1.
MIpaBo JPYroro 4yeioBeka Ha HHOE MHEHHUE; MenneneeBa, o01ne criocoobt
OcBoeHue NPUEMOB JCHCTBUI B MOJyYEHHS] METAIIJIOB. Y METh
HECTaHJIAPTHBIX CUTYyallUsX, OBJIAJCHNE OCYILIECTBIISTH LIEMOYKU
IBPUCTUYECKUMHU METOJIaMU peUIeHUS XUMHYECKUX MpEeBpaIleHud Ha
npo0iem; OCHOBE XUMHUYECKUX CBOUCTB
METAJIJIOB U UX COCIUHEHUH.
Pemath pacueTHble 3a/1a41 110
YPaBHEHUSAM XUMHUYECKUX PEaKLIUM.
OTIBITHBIM ITyTE€M OTPEEINIATh
KayeCTBEHHBIN COCTAB BEIECTB
59 42 [ToaroroBka k Pa3BuTHE MOHOJIOTUYECKON U AMANIOTUYECKON | 3HATh OCOOCHHOCTH CTPOCHUS TeTpajb

KOHTPOJIbHOH paboTe3
10 TeMe

pcun, yMCHUA BbIpaXXaTb CBOU MBICJIIN U
CIIOCOOHOCTHU BBICJIYIIMBATDb CO6€C€I[HI/IK8.,

aToOMa MeTaJljla, 3aKOHOMECPHOCTHU
W3MEHEHHS CBOMCTB METAIIOB U UX




« Metamiabr»y

MMOHUMATh €T0 TOUKY 3PEHHUs, TPU3HABATh
IIpaBoO JAPYyroro 4€jI0BCKa HA KHOC MHCHHUC,
OcBoeHue npuemMoB JeHCTBUI B
HECTaHJIAPTHBIX CHUTYaLUsAX, OBJIAZICHNE
HBPUCTUYECKUMH METOJIAMH PEIICHHS
npo0iem;

coeaunenuit B [ICXD J1.1.
MenneneeBa, oO1IHE CIIOCOOBI
MOJyYEHHS] METAJIIOB. Y METh
OCYILECTBJISATH LIEMOYKH
XUMHUYECKUX MTPEBPAIICHUIN Ha
OCHOBE XHUMHUYECKUX CBOMCTB
METAJIOB M UX COCIUHCHMIA.
Pemate pacueTHble 3a1aun Mo

YpPaBHEHUSIM XUMHUYECKUX PEAKIUM.

OIIBITHBIM IIYTEM ONPEACIATH
KauyeCTBEHHBIN COCTaB BCIICCTB

60 43 | KonTpoJbHas padora | OBiazeHne HaBBIKAMHU OpPraHU3alny YIeOHOH | YMeTh MPUMEHSTh 3HaHUS,
Ne 3 o Teme JeSITeTPHOCTH, TIOCTAaHOBKH IIEIIEH, MOJTydEHHBIC TTPH H3YICHUH TEM
« Metamms» TUIAHUPOBAHUS, CAMOKOHTPOJIS U OIICHKH
PE3yIABTATOB CBOCH NIEATEITHHOCTH, YMEHUSIMH
MIPEIBHJIETH BO3MOKHBIC PE3YIbTaThl CBOMX
JICHICTBHI,
Kparkuii 0030p BakHelIIMX OPpraHudecKux BeniecTs ( 8yacos)
61 1 Opraanueckas xumus. | DopMupoBaHue yMEHH BOCIIPUHUMAT, Wmets noustue 06 ocodbennoctsax | 851,52
YriaeBo10poibl. WH(POPMAIIHUIO B CIIOBECHOU, 0Opa3HOM, OPraHMYEeCKHX BEIIECTBAX, UX
[Ipenenvubie CUMBOJIMYECKOH (hopmax, aHATU3UPOBATh U KJaccuukanuu., 0COOEHHOCTIX
( HaCBIILIEHHBIE) nepepadaThiBaTh MOJYYCHHYIO HH(OPMALIUIO | CTPOCHHUS HA MPUMEpE aJIKaHOB
yTI€BOIOPOIbI. B COOTBETCTBUU C IIOCTABJICHHBIMH 33/1a4aMH,
BBIJIETISITH OCHOBHOE COJIEp)KaHNe
MPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM
OTBETHI Ha MOCTABJICHHbIE BOIIPOCHI U
U3JIarath €ro;
62 2 HenpenenbHbie Pa3BuTtne MoHosornyeckoi u auanorndeckoir | imets nmousitue 06 ocodeHHoctsax | §53 ymp 4-5
(HEeHACHIIICHHBIE ) peuu, yMeHUs BbIPa)KaTh CBOU MBICITU U HENPEJEIbHBIX YTIEBOJ0POIOB, 854
yTI€BOIOPOIbI. CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, JBOITHAs CBs3b, CBOMcTBAa. OOMACTh

MIOHUMATh €r0 TOUKY 3pEHHUs], IPU3HABATh
[IPaBO JIPYroro 4ejI0BEKa Ha NHOE MHEHUE;
OcBoeHMEe MPUEMOB JCICTBUN B

MMPUMCEHCHUS YTJICBOAOPOAOB




HECTAHJAPTHBIX CUTYyallUAX, OBJIAJCHUC
OBPUCTUYCCKUMHU MCTOJaMU PCIICHUA
po0em;

63 [IpounsBoHbIe OBnazieHne HaBbIKAMU CAMOCTOSTEIBHOIO VMeTb noHATHE O NPEACIbHBIX §55, Tecr
YTJIEBOJIOPOIOB. IpUOOpETEHUS HOBBIX 3HAHMM, OpraHU3allud | OJHOATOMHBIX CIUPTax Ha
CrupTsl. y4eOHOM eSTeNIbHOCTH, IOCTAHOBKHU LEJIel, | MPUMEPEe METaHOJIa U 3TaHOJIa
IJIAHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKH .TPEXaTOMHBI! CIIUPT — [JIULEPHH.
pe3yJIbTaTOB CBOEH JESTENbHOCTH, yMeHUsIMU | Vcnonab30BaTh NpuoOpeTeHHbIE
MIPEABUAECTh BOBMOXKHBIE PE3YyJIbTaThl CBOMX | 3HAHUS U YMEHUS B PAKTUYECKOU
e CTBHIA; JIeATSIIHFHOCTH M TIOBCETHEBHOM
Pa3BuTHe cnocoOHOCTH BBICITYIIMBATh YKU3HH C 11eJIbI0 6€30MacHOro
co0ecelHMKa, TOHUMATh €r0 TOUKY 3PEHMS, o0pallleHus ¢ BElleCTBAMU U
IIpU3HABATh IIPABO JIPYroro 4esioBeKa Ha MaTrepuatamMu 1 3K0JIOTHYECKH
MHOE MHEHHE; rPaMOTHOTI'O ITOBEJICHUS B
OKpY>Kalolleu cpeje
64 Kap6onoBsie kucnotsl. | PazButre MoHONOrHueckoi u quanoruyeckoil | Mimets nousarue 00 0JHOOCHOBHBIX | §56 yrip 6

CrnosxHble 3(upsbl.
Kupsbi.

peyn, yMEHUS BBIPAKATh CBOM MBICITH U
CrIOCOOHOCTH BBICIIYIIMBATh COOECETHUKA,
TTOHUMATh €T0 TOUKY 3PCHUS, IPU3HABATH
MPaBo JAPYroro 4ejoBeKa Ha MHOE MHEHUE;
OcBoeHue NMPUEMOB JEHCTBHI B
HECTaHJAPTHBIX CUTYAIUAX, OBJIA/ICHHE
IBPUCTUYECKUMH METOJIAMHU PEIICHUS
npoOem;

MIpeIeTTbHBIX KapOOHOBBIX
KHUCJIOTaxX Ha IPUMEPE YKCYC HOM
kucioTel. Ee cBolicTBa 1
npuMeHeHnue Bzanmopeicteue
YKCYCHOM

KHUCJIOTHI C 3TUJIOBBIM CIIUPTOM.
Peakuus stepuduxanuu, ee
00paTUMOCTb.

Crpoenue ciaoxHbIX 3(pUpoB
Cnoxubie 3¢upbl B ipupoe Kupbl
KaK CIIOKHbIE 3(pUpBI
TPEXaTOMHOT'O CIIUPTA TIIUIEPUHA U
JKAPHBIX KUCIIOT. Y METh
M10JIb30BATHCA JOMOIHUTEIbHBIMU
UCTOYHUKAMU U1 IOJATOTOBKH
KpaTKHX OTBETOB. [ 0TOBUTH
MIPE3CHTALINU 110 TEME




65 VYrieBoabl Pa3putue MoHoJIOTHUECKOM U quanorndeckoit | [Tonstue 00 yrineBomax. [moko3a, | 857
peuu, yMEHHUS BhIpaXaTh CBOU MBICIHU U €e CBOMCTBA U 3HAUCHHUE.
CIIOCOOHOCTH BBICTYIIIMBATH COOCCETHUKA, [Tonucaxapa, ux Ouosoruveckas
MOHUMATh €r0 TOUKY 3pEHHUs, IPU3HABATH poib. YMETh MOJIB30BATHCS
MpaBo JAPYroro 4eJIOBeKa Ha MHOE MHEHHUE; JIOTIOJIHUTEITLHBIMU UCTOYHUKAMU
OcBoeHue MPUEMOB JCHCTBUM B JUTSI IOJATOTOBKU KPATKUX OTBETOB.
HECTaHJAPTHBIX CUTYaIUAX, OBJIAJICHHUE ['oToBUTH MpE3EHTAIMH 110 TEME
SBPUCTUYECKUMH METOJIaMU PEIICHUS
pooIeM;
66 AmMuHOkucHOTHL. benku | OBnajgeHne HaBBIKAMH OpTaHU3aIMU yu4eOHOM | AM(OTEpHOCTH aMUHOKHUCIIOT: MX 858
[Tomumepsr. JEATEIIbHOCTH, TOCTAHOBKY LIEJIEH, B3aUMO/ICVICTBHE C KUCIOTAMH 1
MJIAHUPOBAHUS, CAMOKOHTPOJISI ¥ OIIEHKH nienoyamMu. bruonorudyeckoe
pe3ynbTaTOB CBOEH ACSITEIIPHOCTH, YMEHHSIMHU | 3HaYE€HHWE aMUHOKHCIIOT. benku kak
MIPEABUIETH BOBMOKHBIE PE3yIbTaThl CBOMX MIPOJIYKTHI PEAKITIH
e CTBHIA; MOJUKOHJIEHCAIU aMUHOKHCIIOT.
[IpnoOpeTrenue omnpITa CAaMOCTOATEIHHOTO Ilentnanas cBsa3b. CocTaB U
MOMCKa, aHalin3a U 0TOOpa HHGOPMAITIH cTpoenue 0enkoB. Pacro3naBanue
PazButHe MOHOIOrMYECKOH U Muagorudeckor | 0eiakoB. buomornueckas posb
pe4u, yMEHHUs BbIPaXKaTb CBOU MBICIIU U 0enKkoB
CrIOCOOHOCTH BBICIIYIIMBATH COOECETHUKA,
67 O6006marmui ypok OBnaseHre HaBbIKAMU OpPraHU3aluy y9eOHON | YMETh IPUMEHSAThH NOJyYeHHbIE TeTpaab
1o Teme : «Baxneilmue | AeSITEIbHOCTH, TIOCTAHOBKU 3HAHUS TIPU U3YYEHUU TEMBI.
OpraHuYeCcKue 1enei, IIaHUPOBAHUS, CAMOKOHTPOJIS U YMeTh NpUMEHATh 3HAHUS, YMEHUS
COCTMHEHUS» OLIEHKH PE3yJIbTATOB CBOEH IE€ATEIbHOCTH, Y HaBBIKH NP BBIIIOJIHEHUH
YMEHUSIMH NPEIBUJIETH BOZMOKHBIE TPEHUPOBOYHBIX YIIPAKHEHUN U
pE3yNbTaThl CBOUX JICUCTBUM; 3a/laHui Y METb M0JIb30BaThCs
JIOTIOJIHUTEIIbHBIMU UCTOUYHUKAMU
JUIsl IOATOTOBKU KPATKUX OTBETOB.
68 Hrorosslii ypok
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