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HOACHUTEJIBHASA 3AITUCKA
Pabouas mporpamMmMa 1mo XumMuM AJisi 00ydaronmxcs 8-9 Ki1accoB COCTaBJICHAa Ha OCHOBE

TpeboBanmii K pe3ysbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelIbHON MPOrpaMMbl OCHOB-HOTO
obmiero oOpazoBaHusl, MpeACTaBICHHBIX B DenepanbHOM ro-CyJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO o0mero oOpa3oBaHusi, C YYETOM pacHpeAenEHHBIX M0 Kjaccam
MpoBepsieMbIX TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTeIbHOW MPOTrpamMMbl
OCHOBHOT0 00111eT0 00pa30BaHUs U 3JIEMEHTOB COJIEPKaHUS, IPEICTABICHHBIX B Y HUBEPCAIbHOM
Kogudukatope IO XHMHH, a Takxke Ha ocHoBe [IpumepHOil mnporpammbl BOCHUTAHUS
oOydarolmuxcss IpU MOJYYEHUH OCHOBHOTO o00miero obpazoBanus u ¢ yuérom Kouuenum
MpernoaBaHus yueOHOro mpeaMera « XuMUs» B 00pa30BaTeIbHBIX OpraHm3aiusax Poccuiickoit
denepanyn, peaau3yrIMX OCHOBHBIE 00IIe0Opa3oBaTeNbHbIe MporpamMMmbl (yTB. Pemenunem
Komnerun Munnpocsenienust Poccuu, nporokosn ot 03.12.2019 N I1K-48H).

PaGouas nporpamma no xumum 14 8-9 kiacca cocraBjieHa HA OCHOBe:

1. 3akona «O0 oOpazoBanuu B Poccuiickoit @enepamuuy ot 29.12.2012r. Ne 273- @3 (c
U3MCHEHUSIMH );

2. @enepanbHOTO TOCYIAPCTBEHHOTO 0O0pa30BaTEIbHOrO CTAaHAAPTa OCHOBHOTO OOIIETO
o0Opa3oBaHMs, YTBEpPKIEHHOrO TpUKa3oM MuHUCTEpCcTBa 00pa3oBaHUS W HAYKHU
Poccutickoit ®eneparuu ot 17.12.2010r. Ne1897 (¢ u3MeHEHUAMH U TOTIOJHEHUSIMH ),

3. OcHoOBHOI1 00pazoBaTebHOMN MPOTpaMMbI OCHOBHOTO 00111ero oopazoBanus YOV «Illkona
«JIyxKn»,

4. VYyebHoro miana YOV «llkombr «JIyxkny;

Paboueit nporpammel o apropctBoM [Mapa H. H. ®I'OC. Xumus. [Ipenmernast nunus

o

yuebHukoB I'. E. Pyasutuca, @. I'. ®enpamana. 8-9 kiaccel. [Ipocsemenue. 2013r.;

OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEIMETA «XUMMUS»
Bxiag yweGHOro mpeamera «XuMus» B JIOCTHXKEHHME Leled OCHOBHOTO OOIIEero

oOpa3oBaHMsl 00YCJIOBJIEH BO MHOTOM 3HAu€HUEM XHMHYECKOW HAyKd B IMO3HAHUU 3aKOHOB
MPUPO/IbI, B PA3BUTHUH MPOU3BOAUTEIBHBIX CHJI OOIIECTBA U CO3/IaHUU HOBOM 0a3bl MaTepualbHON
KYJIBTYPBI.

XHMHMS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK paclpOCTpaHUila CBOE BIUSHHUE Ha BCE
00JIaCTH YeJIOBEYECKOro CyIIECTBOBAHMUS, 3ajajla HOBOE BHJIEHHE MHpa, CTajla HEOThEMJIEMbIM
KOMITOHEHTOM MHUPOBOMW KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM KH3HU OOIECTBA: 3HAHUE XUMUU
CIIy’)KMT OCHOBOWM 17151 (OpPMHUPOBAHMSI MHUPOBO33PEHUS 4YEJIOBEKa, €ro IpeACTaBIECHUN O
MaTepUaIbHOM E€MHCTBE MUPA; BAXKHYIO POJIb UTPAOT POpMUpYyEMbIe XUMHUEH MTPEICTAaBICHUS O
B3alMOIIPEBPALIEHUSX SHEPTrUU M 00 SBOJIONUHU BEIIECTB B IMPHUPOJAE; COBPEMEHHAs XUMHS
HampaBjieHa Ha pelleHHe II00aNbHBIX NpoOJeM YCTOMYMBOrO pa3BUTHS YeOBEYECTBA —
CBIPDbEBOH, HHEpPreTMYecKOod, MHUIIEeBOM W  3KoJoruyeckod Oe3omacHOCTH, MpodseM
31paBOOXPAHEHUS.

B ycrnoBusix BO3pacTaromiero 3HaY€HWs XUMHUU B JKH3HH OOIIECTBAa CYIIECTBEHHO
MOBBICHJIACH POJIb XUMHUECKOTO0 00pa3oBaHus. B miaHe coruann3anuu OHO SIBJISIETCS OJHUM W3
ycnoBuil POpMHUPOBAHUS MHTEIJIEKTA TUYHOCTA U TAPMOHUYHOTO €€ pa3BUTHA.

CoBpeMEHHOMY YENIOBEKY XHMHUYECKHE 3HAHUS HEOOXOMUMBI il MPUOOpETCHHS
OOIIEKYILTYPHOTO YPOBHS, TMO3BOJISIONICTO YBEPEHHO TPYIUTHCS B COLIMYME W OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOOpa3HOM JKM3HU OOIECTBA, JJISI OCO3HAHMS BAXHOCTH Pa3yMHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U 3J0POBBIO JIPYTUX, K OKPYKAIOIIEH MPUPOTHON cpene, IS
IPaMOTHOTO MOBEICHUSI TIPH UCIIOJIb30BAaHUHU PA3TUYHBIX MaTEPHUATIOB U XUMUYECKUX BEIIECTB B
IOBCEIHEBHOMN XU3HU.



Xumuueckoe o0pa3oBaHHE B OCHOBHOW IIKOJE SIBJIsSIETCSI 0a30BBIM IO OTHOIICHUIO K
cucremMe o0IIero XUMUIecKoro oopasoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanu3yer Hpucyliye oOleMy XHMHYECKOMY OOpa3OBaHHIO KIIIOUEBBIE IICHHOCTH, KOTOPHIC
OTPaXKalOT TOCY/IapCTBEHHBIC, OOLIECTBEHHbIE M WHAMBUIYaIbHbIE MNOTPEOHOCTH. IDTUM
OTIpeIeNIsieTCsl CYUIHOCTh 00IIeil cTpaTerun 00y4eHUs, BOCIUTAHUS U Pa3BUTUS 00yHaIOIINUXCS
CpeacTBaMH Y4eOHOTO npeameTa « XUuMHUs».

N3yuenue npeamera:

1) cmocoOCTByeT peanu3aluyl BO3MOXKHOCTEH UIsi caMOpa3BUTHS U (HOPMHUPOBAHHA
KyJIBTYPbI JUYHOCTH, €€ o0miell 1 (yHKIMOHAIBHON IPaMOTHOCTH;

2) BHOCHUT BKJIa] B (POPMHPOBAHKME MBIIUICHHS W TBOPYECKUX CIIOCOOHOCTEH MOPOCTKOB,
HABBIKOB ~ HMX  CAMOCTOSTCILHOH  Y4eOHOW  [ESTENbHOCTH,  OKCIHCPHUMEHTAJIBHBIX |
UCCIICIOBATEIbCKUX YMCHUH, HEOOXOMUMBIX KAk B IOBCCIHCBHOW JKH3HHM, TaKk H B
npoeccCHOHATLHOM IeATEIIBHOCTH;

3) 3HaKOMHUT CO CHEeHU(PUKON HAYYHOTO MBIIUICHUS], 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3TJIs11a HA €MHCTBO MIPUPOJIBI M YEIOBEKA, SIBIISETCS OTBETCTBEHHBIM 3TArloM B JOPMHUPOBAHUHT
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH MOAPOCTKOB;

4) CHOCO6CTByeT (1)OpMI/IpOBaHI/IIO HEHHOCTHOI'O OTHOHICHUS K CCTCCTBCHHO-HAYYHBIM
S3HAHUAM, K MNpHUPOAC, K YCIOBCKY, BHOCHUT CBOM BKJIJL B DKOJIOTHYECKOE O6p330BaHI/Ie
IMIKOJBbHHUKOB.

Hazpannble HanpaBiieHUsl B 00yUYE€HUU XUMHH O0ECIIEUNBAIOTCA CIIEHU(DPUKON cCofepKaHus
IperMeTa, KOTOPbIM SIBIISETCS MEeAarorn4ecky aJalTHPOBAHHBIM OTpa)K€HHEM 0a30BOM HayKu
XUMUU Ha ONPEEIEHHOM dTare €€ pa3BUTHS.

Kpr XHUMHH OCHOBHOM IIIKOJIBI OPHUCHTHPOBAH Ha OCBOCHUC O6yLIaIOH_II/IMI/IC$I OCHOB
HeOpFaHquCKOﬁ XUMHHU W HCEKOTOPBIX IIOHATUM W CBEACHHUU 00 OTACIBHBIX 00BeKTax
OpFaHquCKOﬁ XHUMUU.

CrpykTypa conepkaHus npeamera chopMUpOBaHA HA OCHOBE CUCTEMHOTI'O MOAX0/a K €ro
nzydyennto. CopepxaHHe CKJIaIbIBAETCSI W3 CUCTEMBbl IMOHSATUH O XUMHYECKOM D3JIEMEHTE U
BEIIECTBE M CHUCTEMBbl MHOHATUH O XMMHYeckoil peakuuu. OOGe 3T CHCTEMBI CTPYKTYPHO
OpPraHU30BaHbI 10 MPUHLMUILY [TOCJIEI0BATEIBLHOIO Pa3BUTHs 3HAHUNW Ha OCHOBE TEOPETUYECKUX
MIPEACTABICHUN Pa3HOrO YPOBHA: AaTOMHO-MOJIEKYJISIDHOIO YY€HUs KaK OCHOBBI BCETO
ecTecTBO3HaHus, ypoBHs [lepuoanueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHa
XUMHH, YYEHHUS O CTPOCHUU aTOMa M XMMHUYECKOH CBSI3U, IPEACTABICHUI 00 3JIEKTPOTUTHYECKON
JUCCOIIMAMU BEIIECTB B PAcTBOpAaX. Te€OpeTHYECKUE 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE
SMIUPUYECKU TIOTYUYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEA0BATEIHHO OT OJHOTO
YPOBHS K JPYyroMy, BBIIONHSS GYHKIIUH OOBSCHEHUS U POTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U
BO3MOKHOCTEHN IIPAKTUYECKOTO IPUMEHEHHUS U MTOJIyYEHUS U3YYaeMbIX BEILECTB.

Takast opraHuzanust cojepXaHusi Kypca CIIOCOOCTBYET IpEACTaBICHUI0 XUMHUYECKOU
COCTABJSIIOLIEH HAy4YHOM KapTHHBI MHUpa B JIOTHKE €€ CHCTEMHOW INpuponbl. Tem cambiM
obecreynBaeTcsi BO3MOKHOCTb (POPMHUPOBAaHUS y OOy4aroIIMXCsl LIEHHOCTHOTO OTHOILIEHMS K
HAay4YHOMY 3HAaHUIO U METOAAaM IIO3HaHUsA B HayKe. BaXHO Takke 3aMETHTh, YTO OCBOCHHUE
COJEp)KaHusl Kypca NIPOUCXOAMT C IPHUBICYCHHEM 3HAHUM U3 paHEC HU3YYCHHBIX KYypCOB:
«Oxpyxarommii mup», «buonorus. 5—7 kmacce», «Maremaruka 5-6 kinace» n «®Pusuka. 7
KJIace».



HEJU U3YYEHUSA YYEBHOI'O IIPEJMETA «XUMMUSI»

K HampaBieHHIo MNEpBOCTENEHHONM 3HAYMMOCTH MpPH pealu3allid 00pa30BaTENbHBIX
¢byHKuM npeamera « XMMHs» TPAAULMOHHO OTHOCAT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKOMN
HayKM Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IMPAKTUYECKOH AEATEIIbHOCTH YeJIOBEKA U
KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTYpHl. 3aaua MpeaMeTa COCTOUT B (POPMUPOBAHUN
CHCTEMbl XMMHUYECKHX 3HAaHUM — BaKHEHIIMX (PAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHX
MOJIOKEHHH, TOCTYMHBIX 0000IEHNI MHUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HayKH, 3HAHUH O
HAYYHBIX METO/IaX M3YYEHHUS BEIIECTB U XUMHUECKUX PEaKLui, a Takke B (POpMUPOBAHHH U
Pa3BUTHH YMEHHUU U CIOCOOOB JIEATEIBLHOCTH, CBA3aHHBIX C IUIAHUPOBAHUEM, HAOIIOJCHHEM U
IIPOBEIEHUEM XMMHUYECKOr0 SKCIIEPUMEHTa, COONI0IEHUEM MpaBHil G€30MacHOro oOpalieHus ¢
BELIECTBAMU B II0BCEHEBHOM KU3HU.

Hapsiny ¢ 3TuM 1ienu u3yuyeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C
y4ETOM HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOro o0Omiero oOpasoBanusi. CeromHs B
oOpazoBaHMM 0c000 3HAYMMOHN MPHU3HAETCS HANPABICHHOCTh OOYYCHHS Ha pa3BUTHE U
camMoOpa3BUTHE JTUYHOCTH, POPMUPOBAHUE €€ NHTEIUIEKTA U 0011IeH KyabTyphl. O0yueHue yMeHHIO
YUYUTBCS U MPOJOIIKATH CBOE 00pa30BaHUE CAMOCTOSATEIBFHO CTAHOBHUTCS OJHOM M3 BaKHEHIINX
¢byHKIMH y4eOHBIX PEIMETOB.

B cBsa3u ¢ 3TuUM Ipu U3y4YCHHUU HPCIMETA B OCHOBHOM IIKOJIE JAOMUHHPYIOIIEC 3HAYCHUC
ano6penH TaKuC 1 CJIM, KaK:

e (opMUpOBaHHE UHTEIUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K caM000pa30BaHUIo,
COTPYIHHYECTBY, CAMOCTOSATEILHOMY IPHHSATHIO PELICHUH, CIIOCOOHOW alanTHPOBATHCS
K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU;

® HaNpaBJIEHHOCTh OOYUYEHHUs Ha CUCTEMAaTHUECKOE MPUOOIICHNE YyUaluXcs K
CaMOCTOSITENIbHON TI03HABATENIbHON JEATENbHOCTH, HAYYHBIM METOAaM IIO3HAHUS,
(opMHUPYIOIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

e o0ecrneyeHue yciaoBUH, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYarOIIUMUCS ONbITA
pa3Ho00pa3HOH eATEIHOCTH, TO3HAHNS U CAMOTIO3HAHMSI, KITFOYEBBIX HABBIKOB
(KJ'IIOLIGBI)IX KOMHGTCHHHﬁ), HMCIOIIUX YHUBCPCAIIbHOC 3HAUYCHUC JId PAa3JIMYHBIX BUIOB
NeSITeTbHOCTH;

e (opmupoBaHuE yMEHUI OOBSICHITH U OLICHUBATH SIBJICHUS OKPY>KAIOILIEro MUpa Ha
OCHOBAHWH 3HAHUN U OIIbITA, MOJYYCHHBIX TP U3YYCHUU XUMUH,

e (¢opMmupoBaHUE Y OOYJAOIINXCS TYMAaHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUS IIEHHOCTH
XMMHUYECKUX 3HAHUHN JJIs1 BBIPAOOTKH IKOJIOTHUECKH 11€TIeCO00Pa3HOT0 MOBEICHUS B
OBITY U TPYAOBOM IESATEIHHOCTH B IIENSAX COXPAHEHHsI CBOETO 3/I0POBBS U OKPY KaIOIIeH
MIPUPOJHOM CpeJibl;

® pa3BUTHE MOTUBAIMU K 00yUEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS 00I1€YeTIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BbIOOpY MPOGMIIS U HANIPABIEHHOCTH JallbHEHIIero ooy4yeHus.

Y4eOHO-MeTOAHYECKOE M MaTepHAJbHO-TEXHHYECKoe olecrnedeHne 00pa30BaTeJbLHOIO
npoirecca

[TnanupoBaHue cocTaBieHO Ha ocHOBe Paboueil mporpaMMel mpeIMEeTHOM TMHUN Y4eOHUKOB I .
E. Pym3uruca, ®. I'. ®enpamana. ®I'OC. Xumus. 8-9 knacchl: mocobue A yuurenen
obmieoOpa3oBarenbHBIX yupexaeHui, coct. ['apa H. H., M. «IIpocBemenue», 2011 .

YyeOHUKU:

e PymsutucI'. E., ®enpaman @. I'. Xumus. 8 kinace: yaeOHUK i 00111€00pa30BaTeIbHBIX
yupexnaenuii / Pymsurtuc I'. E. - M.: TIpocBemenue, 2016. PexomenaoBan



MunucrepcTBoM 00pa3oBanus 1 Hayku PO u Bkimou€H B DenepanbHblil nepedeHb
yueOHHUKOB.

Pymsuruc I'. E., ®enpaman @. I'. Xumus. 9 xnacc. PI'OC: yueOHUK 15
obmeobpaszoBarenbHbIX yupexaenuii / Pymsuruc I'. E. - M.: IIpocBemenue, 2017.
PexomennoBan MunucTepcTBoM 00pa3oBanus U Hayku PD u Bkimrou€H B denepaabHbIi
NepeveHb YYCOHMKOB

PaGoumne TeTpanm:

Pabouas rerpans o xumun. 8 kiacc. K yueonuky Pynsuruca I'.E., ®enpamana O.T. -
boposckux T.A.

PaGouue terpaau - Xumus. Pabouas terpans. K yueonuky Pymsuruca I'.E. 9 xnacc.
I'abpycesa H.H.

3ﬂeKTpOHHLIe 06pa30BaTeJ’Ibele PE€CYPChI:

https://resh.edu.ru/subject/29/
https://chem8-vpr.sdamgia.ru/
https://chem-oge.sdamgia.ru/
https://educont.ru/
https://uchebnik.mos.ru/main

MECTO YYEBHOI'O IPEJIMETA «XUMMUS» B YHEBHOM IIJIAHE

B cucreme 0611[61"0 o6pa3013aH1/1;1 «XUMUA» IIpU3HAaHa 00s13aTeNIbHBIM y‘le6HBIM npeaAMETOM,
KOTOpLIﬁ BXOAUT B COCTaB HpeHMCTHOﬁ obnactu ((ECTCCTBCHHO'Hay‘IHLIC IpeaAMEThbD).

VYyeOHbIM TJIAaHOM Ha €€ n3ydeHue oTBeAeHo 136 y4ueOHBIX 4acoB — 10 2 4. B HEJeo B 8 U 9
KJIaCcCaX COOTBETCTBEHHO.


https://resh.edu.ru/subject/29/
https://chem8-vpr.sdamgia.ru/
https://chem-oge.sdamgia.ru/
https://educont.ru/

COJAEPKAHUE YYEBHOI'O IIPEIMETA
8 KUIIACC

Pazgen 1. OcHoBHbIe TOHATHA XUMHH (YPOBEHb AaTOMHO-MOJIEKYJSIPHBIX
npeacTaBJIeHuil)

[Ipenmer xumun. Xumus KaK 4acTb €CTECTBO3HaHUsA. BellecTBa u ux cBorcrea. Yucrteie
BEIIECTBA U cMecH. MeToabl TO3HAHUS B XUMHUHU: HaOMIoJeHue, 3KkcnepumeHT. I[lpuemsl
6e3omacHo paboThl ¢ 000pyaOBaHKEM U BemecTBaMu. CTpoeHue MIaMeHH.

Ywucteie BCIIECTBA U CMCCH. CriocoOBI OYHCTKH B€IICCTB. OTCTaUBaHUC, (bI/IJ'II)TPOBaHI/IC,
BBIIIAPUBAHUE, KPUCTATIM3alUd, AUCTUILIALUA. ®Ou3nyeckue W XUMHYCCKHE SBJICHUS.
XuMudeckue PEaKIuu. HpI/ISHaKI/I XHUMHUYCCKUX peaKHI/Iﬁ M YCJIOBHS BO3HUKHOBCHHUSA W TCUCHUA
XHUMHUYCCKUX peaKHHﬁ.

ATOMBI, MOJICKYJIBI U MOHBI. BeliecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.
Kpucrannuueckue u amopdusie BemiecTBa. KpucTtaimuyeckue pemieTkd: WUOHHAs, aTOMHAas U
MoJeKyJisapHas. [IpocTeie U cnokHbIE BemecTBa. XUMUUECKUN 3JIEMEHT. MeTajulbl 1 HEMETAILIBI.
AtomHas eguHuia Macchl. OTHOCHTENIbHAST aTOMHAsi Macca. SI3bIK XUMHUM. 3HAKHW XUMHUYECKUX
3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BellecTBa. XUMHuYeckue (popmyibl. OTHOCUTEIbHAS
MOJIEKYJIApHas macca. KauecTBEHHBIN M KOJIMYECTBEHHBIM COCTAB BEIIECTBA. BbIUMCIEHHS 1O
xuMuueckuM popmyrnam. MaccoBast 10711 XUMHYECKOTO JIEMEHTA B CIIOKHOM BEIIECTBE.

BanentHocTh XxuMHYeCKHX 3eMeHTOB. OmpeneneHue BaJ€HTHOCTH 3JIEMEHTOB IIO
dbopMynam OuHapHBIX coeHeHu. CocTaBlIeHHEe XUMUYECKUX (POpMyYT OMHAPHBIX COEIMHEHUI
10 BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIpHOE Y4eHHE. 3aKOH COXpaHEHHs Macchl BemiecTB. KuU3Hb U
nestenbHocTh M.B. JIoMoHOCOBa. XMMHU4YecKue ypaBHEHUS. THUIIBI XUMUYECKUX PEAKIUN.

Kucnopoa. Haxoxaenune B mnpupone. IlomyueHue kuciaopoaa B JabopaTopuu U
IIPOMBIIITIEHHOCTH. PU3NYECKUE M XUMHUYECKHE CBOMcTBa Kucinopoja. ['openme. Oxcuppl.
IIpumenenne kucnopona. Kpyrosopor kucinopona B npupoze. O30H, alIOTpONus KUCIOPOJaA.
Bo3znyx u ero cocras. 3amura aTMoc(epHOro Bo3/1yXa OT 3arpsi3HEHHH.

Bomopon. Haxoxnenue B mnpupoxme. Ilomydenwe Bojopoma B Jlabopatopuu U
MPOMBIIUIEHHOCTH. @DuU3NYecKhe W XUMHUYECKHME CBOWCTBAa Bojopoma. Bomopon —
BOCCTaHOBHUTENb. Mepbl 6e301acHOCTH IpH padbote ¢ BogopooM. [Ipumenenne Bogopoa.

Bona. Metongbl OIIPECACIICHUA COCTaBa BOJAbI — aHAJIN3 U CUHTC3. du3nyeckue CBOMCTBA
Boabl. Boma B npupoac u CIIOCOOBI €€ OUMCTKH. Aapauml BOAbl. XHMMHUUYECKHE CBOMCTBA BOJHI.
HpI/IMCHCHI/IC Boanl. Boma — PacTBOPUTCIIb. PaCTBOpI/IMOCTB BEIIECTB B BoAe. MaccoBas 10
PaCTBOPCHHOT'O BCIICCTBA.

KonnuectBennsie oTHOMEHN B XuMuU. KonmdecTBo BemecTBa. Moiib. MossipHast macca.
3akoH AsBoranpo. Mossipablii 00beM Ta30B. OTHOCHUTENbHAs IIOTHOCTH Ta3oB. OObeMHBIC
OTHOIICHMUS I'a30B IMIPHU XUMHUYCCKUX PCAKIUAX.

Baxwueiiine Kiacchl HCOPraHN4YCCKUX COCIUHEHMH. OKCI/IILLII COCTaB, KJ'IaCCI/I(I)I/IKaLII/IH.
OcHOBHBIE U KHCIIOTHBIC OKCHBI. HOMCHKHaTypa OKCHAOB. (DU3NYECKHE M XHMHUYECKHE
CBOﬁCTBa, MOJIYUYCHHUC U MPUMCHCHUC OKCUIOB.

I'mapoxcunpl.  Knaccudukamus rugpokcuaoB. OcnoBanus. CocraB. Illemoun wu
HepacTBOpuMbIe ocHOBaHUsA. Homenknarypa. ®duszndeckue 1 XUMUYECKHE CBOMCTBA OCHOBAHUM.
Peakmnusa neitpanuzanuu. IlomydeHue W mpuMeHeHHE OCHOBaHUH. AMQOTEpHBIE OKCHUIBI U
TUIPOKCUBI.



Kucnotsl. CocraB. Knaccudukarnus. Homenknarypa. ®dusnueckue M XUMHUYECKHE
CBOWCTBA KUCJIOT. BBITECHUTENBHBIN PsAJl METAJIOB.

Comu. CocraB. Knaccudukamus. Homenknatypa. Dusmueckue CBONCTBA COJICH.
PactBopuMocTh cosieii B Bojge. XUMHYECKuEe CBOHcCTBa cosieil. CrocoObl TOJyYEeHHS COJICH.
[Ipumenenue cosnen.

I'eneTnueckas cBA3b MCXKIY OCHOBHBIMHU KJIaCCaMH HCOPraHUYCCKUX CO@ﬂHHCHHﬁ.

JemoncTpanuu. O3HaKoMIIeHHE ¢ 00pa3liaMu MPOCTHIX U CIOKHBIX BeniecTB. CriocoOb
OYHCTKHU BCUICCTB: KpUCTAJIN3allUA, JUCTUIIIAI A, XpOMaTOFpa(bI/ISI. OHLITBI, MOATBCPKAAOIUC
3aKOH COXPAHEHUs MacChl BEIIECTB.

[lonyuenne u coOWpaHHWE KHUCIOPOJa METOJOM BBITCCHEHUS BO3JyXa M BOJBIL.
Omnpenenenue cocraBa Bo3ayxa. Komvieknust HedTH, KaMEHHOTO YIJIi W TPOAYKTOB HX
nepepadoTKH.

[lonyuenne Bomopona B ammapate Kuma, mpoBepka BOJOpOAa Ha YHMCTOTY, TOpPEHHE
BOJIOpOJIa, cOOMpaHue BOAOPOAa METOAOM BHITECHEHUS BO3lyXa M BOABI. AHanu3 Bojbl. CHHTE3
BOJIBI.

3HaKOMCTBO ¢ oOpasmaMH OKCHJIOB, KHCJOT, OCHOBaHMK W cojei. Heilrpanuzamms
mENoYr KUCIOTON B MPUCYTCTBUU UHANKATOPA.

JlabopaTopHble omnbIThl. PaccMOTpeHHE BEIIECTB C Pa3IMYHBIMU  (PU3NYECKUMU
cBoiictBamu. Pa3nenenue cmecu ¢ nomoiplo Marauta. Ilpumepsl pU3nYecKuX U XUMHUYECKUX
SBIICHHA. Peakiium, MiUTIOCTpUPYIOIIIE OCHOBHBIE MPU3HAKHY XapaKTEPHBIX peakiun. Pasnoxenne
ocHoBHOro Kapoonara meau (I1). Peakiust 3amenieHust Meu KeJie30M.

O3zHakoMJieHHEe ¢ 00pa3liaMu OKCHJIOB.

B3aumopeiictBue Bogopoaa ¢ okcuaom meau (11).

OnBITHI, MOATBEPKIAIONINE XUMAYSCKUE CBOWCTBA KUCIIOT, OCHOBAaHUH.
IIpakTyeckue padoTsI:

[IpaBuna TexHUKH O€30MacHOCTH TpU paboTe B XUMHYeCKOM KaOumHere. O3HAKOMIIGHHE C
71a00paTOPHBIM 000PYI0BAaHUEM.

OuncTka 3arps3HEHHON TIOBapEHHOM COJIH.

[Tomyuenue u CBOMCTBA KHCIOPOJA

[Tonydyenue BOIOpOIa U U3YYEHUE €TO CBOMCTB.

[Ipurorosnenue pacCTBOPOB COJIEH € OIPEIEIEHHON MAaCCOBOU J10JIEU paCTBOPEHHOIO BELIECTBA.

PemeHHe BKCHepI/IMeHTaJ'IBHI)IX 3a1a4 I10 TEME ((OCHOBHBIC KJIaCCBhbI HeOpFaHI/I‘IeCKI/IX
COEIUHEHUN).

Pacuernsbie 3agaun:

BreluricnieHue  OTHOCHTENBHOM  MOJEKYJSPHOM Macchl BemecTBa 1o Qopmyle.
Brrunciienne MacCoBOM 1011 3JIEMEHTA B XUMUYECKOM COCTMHEHUH. Y CTAHOBJICHHUE MPOCTEUIIICH
(hopMyJTBI BEIIECTBA TI0O MACCOBBIM JOJISIM JIEMEHTOB.

Haxoxnenue maccoBoM 01K paCTBOPEHHOTO BEIIECTBA B pacTBOPE. BhruncieHne Macchl
PacTBOPEHHOIO BELIECTBA U BOABI U1 IPUTOTOBJICHUS PACTBOPA OIIPEACIEHHON KOHLIEHTPALUU.

OOBEMHBIE OTHOIIEHUS Ta30B NMPH XUMUYECKHX PEaKIUIX.



BriuncneHus 1mo XUMHYECKHM YPaBHCHUAM MACCHI, 06’béMa 1 KOJIHUYECTBA BCUICCTBA
OOHOIO M3 MPOAYKTOB PCAKIUU IO MACCC HCXOAHOTO BCIICCTBA, O6’béMy WM KOJIMYCCTBY
BEILIECTBA, COAEPKALIETO OMPEAEIEHHYIO 100 IPUMECEN.

Pazgen 2. Ilepuoguyeckuil 3aKOH W NePUOAUYECKAsT CHCTeMAa XHUMHYECKHX
jiemenToB .. MenaeseeBa. CTpoenune aroma.

IlepBble MOMBITKM KIACCU(PHUKALMM XUMHYECKMX 53JeMeHTOB. [loHsTtue o rpymnmax
CXOJIHBIX 53J€MEHTOB. EcTecTBeHHBIE CeMEHCTBA IIEJIOYHBIX METAUIOB M  TaJlONEHOB.
bmaroponnsie rassl. Ilepuonnueckuii 3akon J[.JM.MenneneeBa. Ilepuoauueckas cucrema Kak
€CTeCTBEHHO — Hay4YHOe KiIacCH(PUKamMsg XUMHUYECKUX »3JeMeHToB. Tabmuunas ¢dopma
MPEJCTAaBICHUS KIaCCH(PHUKAIIMY XUMUYECKHX 1eMeHTOB. CTpykTypa Tabmuusl «[lepnonunueckas
cucrema xumudeckux siementoB J[.M. MenneneeBa» (kopotkast ¢opma): A- u b- rpymmsl,
nepuobl. PU3NUECKUil CMBICI TOPSAKOBOTO 3JIEMEHTAa, HOMEpa Ieproa, HoMepa Irpynmsl (s
3JIEMEHTOB A-TpyIIin).

CTpOGHI/Ie aroMa: AOpO U SJICKTPOHHAA o6oouka. CocTaB aTOMHBIX AACp: IPpOTOHBI U
HeﬁTPOHbI. M3oTomnkl. 3ap5m ATOMHOI'O A/pa, MaCCOBOC YHCJI0, OTHOCUTCJ/IbHAA aTOMHAasA Macca.
COBpeMeHHaH (I)OpMy.]'II/IpOBKa MOHSTUS «XUMUYCCKUU 3JIEMEHT).

DnekTpoHHash 000JOYKa aToMa: MOHATHE 00 IHEPreTUYECKOM YPOBHE (AJIEKTPOHHOM
CII0€), ero EMKOCTH. 3aIlOTHEHUE SJIEKTPOHHBIX CIOEB Yy aTOMOB AJIEMEHTOB MIEPBOTO — TPETHETO
nepuooB. CoBpeMeHHasi pOpMYITUPOBKA NMEPHUOIMUECKOTO 3aKOHA.

3HaueHue nepuoAuveckoro 3akoHa. Hayunelie poctuxenus J[[.M. Menaeneesa:
WCIIPABJICHUE OTHOCHUTENIbHBIX aTOMHBIX MAacC, IPEICKa3aHHe CYLIECTBOBAHUSI HEOTKPBITHIX
3JIEMEHTOB, TEPECTAHOBKM XWMHUYECKHX 3JEMEHTOB B Hepuoaudeckoil cucreme. Xu3Hp u
nesitenbHOCTh J[.M. MeHnneneena.

JdeMoHcTpanum:

@u3nyYeCcKue CBOMCTBA WLIEJIOYHBIX METAUIOB. B3auMoAENCTBHE OKCUIOB HATPHUsS, MarHus,
docdopa, cepsl ¢ BOJOH, HCCIEIOBaHUE CBOICTB MOMYyYEHHBIX MPOAYKTOB. B3ammoneicTBue
HAaTpUsl U Kainus ¢ BOAOW. PU3MYECKHE CBOWCTBA rajlor€HOB. B3anMoIencTBUE altOMUHUS C
XJIOpOM, OpPOMOM U Hoa0oM.

Pasnen 3. CTpoenne BelecTBa.

SHCKTpOOTpI/IHaTeHI)HOCTB XUMHYSCKHX JIeMeHTOB. OCHOBHBIC BUJIbI XUMHYSCKOM CBS3H:
KOBAJICHTHasA HCEIIOJISIPHAsdA, KOBAJICHTHAA IOJIApHAsA, HWOHHAas. BaneHTHOCTh 3JIEMEHTOB B CBETE
BHCKTpOHHOﬁ TCOpHUU. CreneHb OKHCICHUS. HpaBI/ma ONpCACIICHUA CTEIIEHEeW OKHCIICHUS
9JICMCHTOB.

JleMoHcTpanuu:

CormocTaBieHue (1)I/I3I/IKO-XI/IMI/I‘-IeCKI/IX CBOICTB COG)II/IHGHI/Iﬁ C KOBAJICHTHBIMU W HOHHBIMHU
CBA3sIMH.

MexnpeamMerHblie CBA3U

Peanuzanus MexnpeIMEeTHBIX CBSI3eH MPU U3YYEHUU XUMUH B § KJIacce OCYIIECTBISIETCS
Yyepes UCIOIB30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHbBIX MOHITHH, TaK U MOHITHH, SIBISIOUINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmue ecTecTBeHHO-HAy4YHbIC TOHATHS: HAy4YHBIA (DaKT, THUMOTE3a, TEOPHSs, 3aKOH,
aHaIn3, CHHTE3, KJIAaCCU(UKALINS, TIEPUOAUYHOCTh, HAOTIOACHHE, SKCTICPUMEHT, MOJICTTUPOBAHUE,
HW3MEpPEHHE, MOJIEIIb, SIBJIEHUE.



®usuka: Marepus, aroM, DOJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, JJIEKTPUUYECKUU 3apsij, BEIIeCTBO, TeNo, O00BEM, arperatHoe
COCTOSAHHUEC BE€IICCTBA, I'as, (1)I/I3I/I‘-ICCKI/IG BCJINMYHHBI, CAUHUIIBI I/I3MepeHI/I$I, KOCMOC, IIIIaHECTHI,
3BE361, CoHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MHHEpaIbl, TOPHbIE MOPOABI, IOJIE3HbIE
HCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC
[ToBTOpenue kypca xumun 8 kiacca (5 4). [leproguuecknii 3aKOH W MEPUOUUYECKAs] CHCTEMaA
xuM. a5emeHToB [[. 1. MenaeneeBa B cBeTE€ CTpPOCHHUSI aTOMOB. XUMHUYECKas CBsi3b. CTpoeHue
BetiecTBa. OCHOBHBIE KJIacChl HEOPraHMYECKHUX COEOUHEHHMI: UX COCTaB, Kiaccu(uKaius.
OcCHOBHBIE KJIacChl HEOPraHMYECKUX COEJUHEHUMN: UX CBOMCTBA. Pacyérel Mo XMMHUYECKHM
ypaBHEHUSIM.

Hemonctpauuu. Tabnuua «Buasl cBsazei». Tabauna « TUIBI KPUCTAUIMYECKUX PEILIETOK
Paznen 1. MHorooOpasue xumuueckux peaxkuuii (18 4).
Tema 1. Knaccupukauus XuMu4ecKux peakuuii (6 1)

KJIaCCI/I(l)I/IKaIII/DI XHUMHYCCKUX peaKuHﬁ, pCaKknun COCAMHCHUA, PA3JIOKCHUA, 3aMCIICHN,
ooMeHa. OKHUCIHTEILHO - BOCCTAHOBHUTEJIbHBIE pCaKIuu. OKI/ICJ'II/ITCJ'IB, BOCCTaHOBUTCIIb,
IpouecCbl  OKUCIICHUSA, BOCCTAHOBJICHUA. CocraBneHue ypaBHeHI/Iﬁ OKHUCIHUTCIIbHO -
BOCCTAHOBHUTCIbHBIX peaKquI C IMOMOLIBIO METOZA DJICKTPOHHOT'O Oananca.

TernoBbie APGEKTH XMMUYECKUX PEAKIUi. JK30TEPMUYECKHE U SHIOTECPMUYCCKUE
peaKiuu.

Tepmoxumuueckue ypaBHeHHUs. CKOPOCTh XUMUYECKHX peakuuid. DaKkTopbl, BIAUSIONINE
Ha CKOPOCTh XUMHUYECKHUX peakuuii. [lepBoHadabHbIC IPEACTABICHUS O KaTaINn3e.

JeMoHcTpanuu. JleMOHCTpauMsi ONBITOB, BBIACHSIOUIMX 3aBUCHMOCTb CKOPOCTH
XMUMHUYECKHUX peaKkIuil OT pa3InYHbIX (PaKTOPOB.

Tabmuisr «O0paTUMbIe peakum», « XUMUYECKOe paBHOBECHE), «CKOPOCTh XUMHUYECKOU
peaKIUm».

PacuerHsble 3agauyn. PacueTsl 1o TCPMOXUMHNYCCKUM YPABHCHUSM.

IpakTuyeckasi padora Nel. M3yueHue BAUSAHUSA YCIOBUI MPOBeIeHUs] XUMHYECKOI
peaKuuu Ha eé CKOPOCTh.

Oo6patumsie peakiuu. [ToHATHE 0 XUMUYECKOM PAaBHOBECHH.
Tema 2. JnexTpoanTnyeckas auccouunanus (12 1)

XHWMHMYECKUE PEaKIUH, UIYIIHE B BOJHBIX PACTBOPAX. DJIEKTPOJIUTHI U HEAIEKTPOJIUTHL.
Nonel. Katnons! n annoHsl. [ mapaTHas Teopust pacTBOPOB.

DNEeKTPOIUTHYECKAsT AUCCOIMAINS KHCIOT, OCHOBaHUH, coyieldl. CnaOble W CHIIbHBIC
anekTponuThl. CTeneHb Aucconuanuu. Peakin HoHHOTo oOMeHa. Y CIIOBUS MPOTEKAHUS PeaKIIUN
oOMeHa 70 KOoHI[a. XMMHUYECKHE CBONMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCAMHCHH B
CBETE TMPEACTABICHUN 00 DJICKTPOIUTHYECKON IUCCONMANMU M  OKUCIUTEIBHO —
BOCCTAaHOBUTEIIbHBIX PEAKIUSAX.

[TonsiTuEe 0 THAPOIN3E COJEH.



PacuéTpl 10 ypaBHEHHSAM XUM. pEaKIHii, €CIIM OJJHO U3 BEIIECTB JaHO B U30BITKE.

JdemoHcTpanuu. VcnbiTaHue pacTBOPOB BEIIECTB HAa 3IEKTPUUYECKYIO MPOBOAMMOCTb.
JIBr>KeHHE NOHOB B AJIEKTPUUECKOM I10JIE.

JlabopaTopHble onbIThI. Peakiiiny oOMeHa Mex 1y pacTBOpaMu AJIEKTPOJIUTOB.

IIpakTnyeckas padora Ne2. Penienue skciepuMeHTAIBHBIX 33/1a4 110 TeMe « CBOWCTBA KHUCIIOT,
OCHOBAaHMH U COJIEH KaK DJICKTPOJIMTOBY.

Koutpoabnas padora Ne 1 no temam «Kmaccupukammss XUMHUECKHX peakIuiy U
«ONEeKTPOIUTUYECKAs! TUCCOLIUALIUY.

Pa3jen 2. Muoroo6pa3ue BenecTs.
Tema 3. I'asiorens! (4 1)

Hewmertamnel. I'anorensl. Ilonoxenue B HepHOHquCKOﬁ CHUCTEMC XUMHNYCCKHUX 3JICMCHTOB,
CTPOCHUC UX ATOMOB. Haxoxnenue B pupoac.

OU3NYECKUE U XMMHYECKHUE CBOMCTBA TaJIOreHOB. [lonydyeHne u NpuMEHEHHE TaJIOrE€HOB.
Xnop. ®Pusnyeckue U XMMHUYECKHE CBoMcTBa xjopa. [IpumeHnenue xmnopa. XiOopOBOIOPO/IL.
®usnyeckue cpoiictBa. [lomyuenue. ConsHas kuciota U ee conu. KauecTBeHHas peakuus Ha
XJIOpUJ — HOHBI. Pacrio3HaBaHue XJ10pu0B, OpOMUI0OB, HOIUIOB.

I[QMOHCTpaIII/II/I. du3nyeckue CBOMCTBA TIajOr€HOB. HOJ'Iy‘IeHI/IC XJIopoBOaAOpOaa H
PaCcTBOPCHUC €TO B BOAC.

JlaGopaTopHble onbIThl. Pacrno3HaBaHue COJSIHOM KHCIOTHI, XJIOPUIOB, OPOMUIOB,
HOJNI0B U Moa.

IIpakTnyeckas padora Ne 3. [lonydeHue COIIHON KUCIOTHI M U3yUYEHUE €€ CBOMCTB.
Tema 4. Kucaopon u cepa (6 u)

Kucnopon n cepa. IlonoxkeHne B NEpHOANYECKOH CHCTEME XHMHUYECKHX 3JIEMEHTOB,
ctpoenre ux aromoB. Cepa. Asorpornus cepbl. Puznyeckue M XUMHUYECKHE CBOMCTBA.
Haxoxnenue B mpupoje. IIpumenenue ceprl. CepoBonopon. CepoBogopojHast KHCIOTa U €€
conu. KauecTBeHHas peakuus Ha cynbpua- noHsl. Oxcun cepsl (IV).

CepHast kucnota. XMMHUYECKHE CBOWCTBA pa30aBlIeHHONW M KOHIIEHTPUPOBAHHOW CEepHOU
KkucioThl. KauecTBeHHas peakiyst Ha cysib(ar- HOHbI. XUMHUECKUE PEaKIINH, JISKaIle B OCHOBE
ITOJIyYEHUSI CEPHOM KHCIIOTHI B IPOMBIIIIEHHOCTH. [[puMeHeHne cepHON KUCIIOTHI.

JleMmoHcTpauu. AJUTOTPOTIHS KUCIOPOA U cepbl. 3HAKOMCTBO ¢ 00pa3laMi MPHPOTHBIX
cynb(ua0oB, CynbhaToB.

JlaGopaTopHuble onbIThl. PaciozHaBanue cynbhuna-, cynbpur- u cyiabhaT-uoHOB B paCTBOPE
IIpakTunuyeckas padora. Pemenue skcriepuMeHTaIBHBIX 33124 0 Teme «Kucmopon u cepay.
Tema 5. Azot u ¢ocdop (9 9)

Azor u docop. IlomoxkeHue B MEPUOTUYECKON CHUCTEME XHUMHUYECKHUX DSIEMEHTOB,
CTpOEHHE UX aTOMOB. A30T, (pu3HUecKue U XMMHUYECKHE CBOMICTBA, MOJyYeHUE U IPUMEHEHUE.
Kpyrosopot azora B npupoae. Ammuak. dOusnyeckue M XUMUYECKHE CBOMCTBA, MOIYYEHHE,
npuMmeHenue. Conu aMMOHUs. A30THas KUCJIOTa U €€ CBOWCTBA. OKHUCIUTENbHBIE CBOMCTBA
a30THOM KHCJIOTHL. [loydeHne a30THOM KHCIOTHI B JlabopaTopur. XUMHUYECKHE PEaKIuH,
JeKale B OCHOBE TOJY4YeHHUS a30THOM KUCIOTHI B mpombliuieHHOCTU. [Tpumenenue. Coou.
ABOTHBIE yTOOpEHHS.



®ocdop. Amnorpornusi. Pusnveckue u xumuueckue cpoiictBa. Okcupn Qocdopa (V).
docdopHast KHCIO0Ta, €€ COJIU U YA0OpEHHS.

Jemoncrpanun. IlonyueHne ammuaka u ero pacrBopeHue B Bojae. O3HaKOMIIEHUE C
oOpasmamMu IpUPOJIHBIX HUTPATOB, (hochaToBs.

JlabGoparopHbie onbIThl. B3auMojelicTBue cosieit aMMoHus co 1ienodyamu. O3HaKOMIICHHE
C a30THBIMH ¥ (OCHOPHBIMU yIOOPECHHUIMHU.

IIpakTnueckas padora NeS. [lonyueHue aMMuaka U U3y4eHHE €ro CBOMCTB.

Pemenue 3amau Ha onpeseseHne MaccoBoi (00BEMHOM) TOJM BBIXOJA MPOIYKTa PEaKuu
OT TEOPETHUYECKH BO3ZMOKHOTO.

Tema 6. Yruepon u kpemuuii (8 4)

Yraepon u kpemuui. [1onoxeHue B IepruoIUIECKOM CUCTEME, CTPOEHUE aTOMOB. Y TJIEPOI.
Annorponusi. dusznueckue MU XMMHYECKHME CBOWCTBA yriiepoja. AncopOumus. YTapHbIA ras.
VYrnekucnslii ra3. YroiapHas KuciaoTa U ee conu. KauecTBeHHas peakiusi Ha KapOOHAT — MOHBI.
Kpyrosopot B npupoze.

Kpemuuii. Oxcun kpemuus (1V). KpemHueas kuciora u ee conu.
Crexino. Llemenr.

Jemounctpanuu. Kpucraminueckue penieTky ainmasa u rpadura. 3HakoMcTBO ¢ oOpa3iamMu
MPUPOAHBIX KapOOHATOB M cUIMKaTOB. (O3HAKOMIIEHHE C pa3lWYHBIMU BHUJAAMU TOILIUBA.
O3HakoMJIEHHE C BUAAMU CTEKJIA.

JlabopaTopHbie onbITbl. O3HAKOMJIEHME CO CBOMCTBAMH M B3aUMOIIPEBPALLEHUSIMU
KapOOHATOB M THIpOKapOoHaTOB. KauecTBEHHBIE peakIiy Ha KapOOHAT- U CHIIMKAT-HOHBI.

IIpakTnuyeckas padora Ne6. Ilonydyenue okcuaa yrinepona (IV) u usydenue ero cBOMCTB.
Pacrnio3HaBanue kapOOHaTOB.

Pemenue 3agau Ha BBIUMCIIEHHE Macchl WM O00BbEMa MPOAYKTAa PEAKIMHM MO M3BECTHOM
Macce Wi 00bEMY HCXOIHOTO BELIECTBA, CO/IEPIKAILEro IPUMECH.

KonrtponbHas padora Ne2 o teme «Hemeranas.
Tema 7. O6mue cBoiicrBa MeTa/ioB (11 1)

Mertamel. [lonoxkeHne B NEPUOAUYECKON CHCTEME, CTPOCHUE aTOMOB. Metajuinueckas
cBA3b. PHU3nyecKre CBOMCTBA. PsiJi aKTUBHOCTH METAJUIOB. CBOMCTBA MeTaioB. O01ue crnocoObl
nosrydenus. CrijaBbl METaJIJIOB.

[[leounbie Metambl. llonoxkeHue B NEPUOAUYECKON CHUCTEME, CTPOCHHE aTOMOB.
dusnyeckue M Xumuueckue ceorcra. Ilpumenenue. Haxoxnenue B mpupoze.

[I{emouyHo3emenbHbIE MeTAILIBL. [105T0KEHNE B IEPUOINYECKON CUCTEME, CTPOCHHE aTOMOB.
®uznueckue M XUMHUeckue cBorctBa. [Ipmmenenme. Haxoxnenue B npupozae. Maraumii u
KaJIBIIMH , UX BaKHEHTITHE coequHeHus. JKeCTKOCTh BOJIbI M CTIOCOOBI €€ yCTPaHEHHS.

Amomunuil. [lonoxkenne B MEpUOAMYECKON CHCTEME, CTpOeHHE aTOMOB. dusnueckue u
xuMmudeckue cBoictBa. [Ipumenenue. Haxoxnaenue B mpupoge. AMBOTEpHOCTh OKCHIA U
TUAPOKCHUIA aTFOMUHMUSL.

Keneszo. Ilonoxenne B MEPUOIUYECKON CHCTEME, CTPOCHUE aTOMOB. PU3MYECKHE U
xuMHuueckue cBoiicTBa. IIpumenenue. Haxoxxnenue B mpupoje. BaxHeilmme coenuHeHUs



xenes3a: okcuabl, ruapokcunbl U conu xenesa (II) u sxeneza (III). KauectBennast peakius Ha
VOHBI.

JlemoHcTpanyy. 3HaKOMCTBO ¢ 00pa3laMu BaKHEMIINX COJIEN HATpus, Kaausl, IPUPOIHBIX
COEIMHEHUH Kalbliks, pyJaMH jKejle3a, COeTMHEHUAMU aTloMUHUA. B3aumoaelcTBue 11eN0YHBbIX,
I1€JI0YHO3EMEJIBHBIX METAJIJIOB U AJIFOMUHUS ¢ BOJIoH. CkUraHue »esues3a B KUCIOPOJE U XJIOpeE.

JlaGoparopHble onbIThl. [lonydyeHue ruapoOKCHIa aTIOMUHUS U B3aUMOJICHCTBUE €r0 C
kuciotaMu U menodamu. [lomyuenue ruapokcunon xene3a(ll) u (II) u B3aumozeiicTBrue ux c
KHUCJIOTaMU U HIeJI0YaMH.

IIpakTnyeckas padora Ne7. Pemenue sxkcriepuMeHTalbHbIX 33a4 10 TeMe «MeTaisl 1
UX COCIUHECHUS.

Kontponbnas padota Ne3 o reme «OO011IHEe CBOMCTBA METAIIIIOBY
Pa3nen 3. KpaTkuii 0030p BaskHelIIUX OPraHu4ecKNX BelleCTB.

HpenMeT OpraHI/I‘ICCKOﬁ XHUMHHU. HeOpraHI/I‘leCKI/Ie U OPraHu4CCKUC COCANMHCHUS. Yrﬂepon
— ocHoBa Xu3HM Ha 3emiie. OcoOeHHOCTH CTPOCHUSA aTOMa YIJICpOoda B OPraHUYCCKUX
COCANHCHMUAX.

VYrneBonoponsl. IlpenenvHbie yrieBogoponsl. MeraH, 3TaH, npomnad. CTpyKTypHbIE
(GOopMyJIBI  YTIIEBOAOPOIOB. ['OMOJOTHYECKHA Psifi MPEACIbHBIX YIICBOIOPOAOB. ['omomoru.
@u3znueckue M XMMHUYECKHME CBOMCTBA IPEICIbHBIX YIJIEBOAOPONOB. Peakumu ropexnue u
3amerenus. Haxoxnenue B npupoae. [Ipumenenue.

HereHCHBHHC YriaeBoaJOpOAbL. OTUJICHOBHIN pAA HETIPEACIIbHBIX YTIICBOAOPOIOB. OTHUIIEH.
dusznueckne U XMMHYECKHE CBOMCTBA JTHIEHA. Peakius MIPpHUCOCANHCHUA. KauectBeHHEIC
peaKknuu. Peaknus MOJIMMEpHU3alluu. [HomuaTHneH. HpI/IMeHeHI/Ie OTHUJICHA.

AUETUIICHOBBIM Pl HENpeneabHBIX YIVIEBOAOPOJOB. AnerwieH. CBolicTBa aleTHJIEHa.
[IpumeHenue.

HpOI/ISBOI[HHe YIJIIeBOAOPOAO0B. KpaTKI/Iﬁ O630p OpraHU4YC€CKUxX CO€OUHEHMI: OTHOATOMHBIE
CIIUPTHI, MHoOroaToMHEIE CIIMPTHI, Kap6OHOBLIe KHUCJIOTHI, CroXXHEIE 3(1)I/IpBI, JKHUPBI, YTIJICBOABI,
AMHWHOKHCJIIOTHI, Oenku. Ponb GenkoB B OpTraHu3Me.

Ilonsatue o BBICOKOMOJICKYJISIDHBIX BCHICCTBAX. CprKTypa MMoJIMMEPOB: MOHOMED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IIOJUMCEpHU3ALUHA. HOJIH3TPIJIGH, ITOJIUITPOITNIICH,
MMOJIMBUHUJIXJIOPH .

JdemoncTpanuu. Mogenu MOJIEKYJI OpTaHUYECKUX COCTMHEHUH, CXEMBI, TaOTUIIbI.
I'openne yrneBo1opoaoB U 00HAPYKEHHE MPOTYKTOB UX TOPEHUSI.

OO6pa3zubl HeQTH U TPOJYKTOB UX MepepadOTKH.

BueoonsITel 1O CBOMCTBAM OCHOBHBIX KJIACCOB BEIICCTB.

PacueTHpie 3amaud. YCTaHOBIICHHE HpOCTeﬁLHCf/'I q)OpMYJ'ILI BCIICCTBA 110 MACCOBBIM OOJISAM
OJICMCHTOB.

MesxknpeamMeTHbie CBSI3H

Peanuzanus MeXnpeIMETHBIX CBS3E€H NPU U3YYEHUU XUMHUH B 9 Kiacce OCYIECTBIISIETCS
yepe3 UCIOb30BaHNe KaK OOIUX €CTEeCTBEHHO-HAYYHBIX MMOHITUHN, TaK ¥ TOHATHUH, SBISIOINXCS
CUCTEMHBIMU JUIl OTHEJIBbHBIX IPEIMETOB €CTECTBEHHO-HAy4yHOro Iukiaa. Peanmmsanus
MEXIPEIMETHBIX CBSI3€d IIPUM M3YyUYEHUUM XHUMHUHU B 9 Kiacce OCYILECTBIISIETCS 4epe3



HUCIIOJB30BAaHUC KakK 06H_II/IX CCTCCTBCHHO-HAYYHBIX HOHHTHP'I, TaKk H HOHHTI/II\/JI, ABJIAOIIUXCS
CUCTCMHBIMHU IJId OTACIIBHBIX NPCAMETOB CCTCCTBCHHO-HAYYHOT'O [IUKJIA.

OOmue ecTecTBeHHO-HAY4YHbIC TOHSTHS: HAy4YHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHS,
aHaJIu3, CUHTE3, Kilaccu(UKalus, IepUoAUYHOCTb, HAOIIOACHHE, SKCIIEPUMEHT, MOJICIIUPOBAHHE,
U3MEpeHHue, MOJIENb, SIBJICHUE, TAPHUKOBBII 3(PPEeKT, TEXHOJIOTUS, MaTepHAIIbI.

e du3uka: marepus, arToMm, OJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHA, HW30TOIbI,
PaIMOAKTUBHOCTh, MOJICKYJIAa, OJJICKTPUYCCKUN 3apsll, IPOBOJHUKH, IOJYPOBOIHUKH,
JUDJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIEeCTBa, ras,
pacTBOp, PACTBOPHUMOCTb, KPUCTANIMYECKAs pEIIETKa, CIUIaBbl, (DU3NYECKHUE BEIUYHHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE MIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COMHIIE.

e buosiorus: ¢oTocuHTE3, HObIXaHWE, Ouocdepa, SKOCHCTEMa, MHUHEpaIbHBIE YI00pEHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

e ['corpadus: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE TTOPOJIBI, ITOJIE3HBIC UCKOIAEMBbIEL,
TOIUJIMBO, BOJIHBIE PECYPCHI

e Maremaruka: HaXOXKJIEHUE YaCTU OT YKCJIA, IPOLIEHTHI, IEUCTBUS C JECATUUYHBIMHU IPOOSIMH,
MPOTIOPIUS U T.JI.



IHJIAHUPYEMBbBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

WNzyuenne xmMum B 8-9 Kiacce HampaBiIeHO Ha JOCTKEHHE OOYYaIOUIMMHCS JIMYHOCTHBIX,
METaNpPEIMETHBIX U MPEJAMETHBIX PE3yJIbTATOB OCBOCHUS YUYCOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATDBI
JInyHoCTHBIE pe3yIbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO 00111€eT0 00pa30BaHUs JOCTUTAIOTCS
B X0/JI¢ O0yUYeHUsI XMMHH B €IUHCTBE Y4eOHOI M BOCITUTATEIILHOM NesaTenbHOCTH Opranu3anuu B
COOTBETCTBUM C  TPAJULUOHHBIMU  POCCHUICKUMH  COIIMOKYJBTYPHBIMHM U  JIyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMU, MIPUHITHIMU B OOIIECTBE MPaBWJIAMH U HOPMAMH TOBEACHUS U
CHOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYatOIIUXCsl.

JImgyHOCTHBIE PE3YJIbTAThl OTPAXKAIOT Cq)OpMI/IpOBaHHOCTB, B TOM 4HMCJIC B 4HaCTH:
HanI/IOTH‘leCKOFO BOCIIUTAHUA

1) HEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U HAaydYHOMY
HacJICAUK, IIOHMMAaHHA 3HAUYCHUA XUMHYECKOH HAayKHW B JKH3HH COBPEMCHHOI'O O6III€CTBa,
CIIOCOOHOCTH BJANIETh JOCTOBEPHOH MH(pOpMAIHMEl O MepeaOBhIX JOCTHKECHHUAX W OTKPBITHIX
MHUPOBOM U OTEYECTBEHHOM XUMUH, 3aMHTEPECOBAHHOCTU B HAayYHbIX 3HAHUSAX 00 YCTpOMICTBE
MUpa U 00IIEeCTBa;

I'pasknaHCKOTO BOCIIMTAHUSA

2) mpencTaBi€HHMS O COLMAIBHBIX HOpMax M IMpaBWIax MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIINECTBEHHO IIOJE3HOH, y4eOHO-
HCCIIEI0BATEIBCKOM, TBOPUECKON M IPYTUX BUJAX JIEATEIbHOCTH; TOTOBHOCTH K Pa3HO-00pa3HoH
COBMECTHOH JeSTEIbHOCTH MPHU BHIMOJIHEHUHN y4eOHBIX, TO3HABATENbHBIX 33]a4, BHIMOJIHEHUU
XMMHUYECKHX HKCIIEPUMEHTOB, CO3JJaHUH YUE€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
U B3aMMOIOMOIIM B Ipolecce 3TOW Yy4eOHOM JesTeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
ITOBEJICHUE U ITOCTYIIKU CBOMX TOBAPHUILEH C ITO3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUS NOCIIEICTBAN ITOCTYIIKOB;

HeHHOCTI/I HAYIHOI'0 MO3HAHUSA

3) MUPOBO33PEHUYECKHX MTPEACTABICHHUI O BEIIECTBE U XUMHUYECKOMN pPeaKIuu, COOTBETCTBYIOIIHNX
COBPCMCHHOMY YPOBHIO Pa3sBUTUA HAYKH U COCTABJIAIOMIUX OCHOBY IS IOHUMAaHUA CYIIHOCTHU
HAy4YHOM KapTUHBI MUpA; MPEACTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIBL,
B3aUMOCBA35IX 4YEJIOBEKa C MPHUPOAHOW CpelaoW, O PpOJIM XUMUM B TO3HAHUU ITHUX
3aKOHOMEPHOCTEN;

4) mo3HaBaTEeNbHBIX MOTHBOB, HAINPABICHHBIX Ha IMOJYyYeHHE HOBBIX 3HAHWW IO XHMHUH,
HEOOXOIUMBIX TSl O0BSICHEHUS HAOTIOJaEMBIX TTPOIIECCOB U SBJICHHI;

5) mo3HaBaTeNbHOM, MH(POPMAIIMOHHONM M YUTATEIbCKOW KyJNbTYphl, B TOM YHCIIE HaBBIKOB
CaMOCTOSITENTbHONH pPalbOThl ¢ y4eOHBIMM TEKCTaMM, CIPAaBOYHOM JMTEPATypOH, JOCTYIMHBIMHU
TEXHUYECKUMHU CPeACTBaMH UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOYUYEHHWIO W TO3HAHWIO, JIFOOO3HATEIPHOCTU, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa3oBaHMIO, TIPOCKTHON W MCCIIEAOBATEIILCKOM ACATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH ¥ YPOBHS 00yYEHUS B TATbHEHIIIEM;

@opMHPOBaHNS KYJIbTYPbI 310POBbS

7) oco3HaHUs [IEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOUIEHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
30pOBBIM  00pa3 KU3HU, OCO3HAHUS TIOCIEICTBUH U HENPUATUS BPEIHBIX MPUBBIYEK



(ynorpeOyieHusi ajKorojsi, HApKOTHKOB, KYpPEHHS), HEOOXOAMMOCTH COOIIONEHUS MPaBHI
0€30MacHOCTH IIPU OOPAICHNU C XUMUYECKHMHU BEIIECTBAMH B OBITY U peaslbHON )KU3HU;

TpyaoBoro BoCIMTAHUA

8) mHTEepeca K MPaKTHYECKOMY M3YUYEHHIO MPO(eccHii U TpyAa pas3iMyHOrO POAad, YBaKEHHE K
TPYLY U pe3yibTaTaM TPYyI0BOU 1€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS IPEAMETHBIX
3HAaHUH 10 XUMHH, OCO3HAHHOIO BbIOOpPAa WHIMBUIYAIbHOW TPAEKTOPUU IPOJIOJIKEHUS
o0pa3oBaHMsl C Y4ETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB M TNOTpeOHOCTEW; YyCHEemHON NpodecCuOHANbHON MAESITEIbHOCTH U Pa3BUTHS
HEO0OXOIUMBIX YMEHU; TOTOBHOCTh aIalITUPOBATHCA B MPO(ecCHOHANBbHOM cpee;

IKO0J0rn4YecKoro BOCIHUTAHUS

9) 9KOJIOTHYCCKHU I_ICJ'ICCOO6p213HOFO OTHOLICHHUA K NPUPOAC KAK HCTOYHHKY KHU3HU Ha 3CMJ'I6,
OCHOBE €& CYyHICCTBOBAaHUA, IMOHUMAaHHA HCHHOCTU 300POBOI0 U 0€301acHOTO 06p333 KHN3HU,
OTBCTCTBCHHOI'O OTHOLICHHUA K CO6CTB€HHOMy (1)I/I3I/I‘I€CKOMy U TCUXHUYCCKOMY 3I0pPOBBIO,
OCO3HaHHUA NCHHOCTHU CO6J'II-OI[€HI/I$I IIpaBUJI 0e30macHOro IIOBCACHUS IIPpU pa60Te C BCIICCTBaAMHU,
a TaKKC B CUTyallUAX, YTPOKaAOIINX 3J0POBbIO U JKU3HU JIIOI[Cfl;

10) ctocoGHOCTH PUMEHSTH 3HAHMS, TTOJTyYaeMble TTPU U3YUYCHUN XHUMHH, JUIS PEIICHUs 3ajad,
CBSI3aHHBIX C OKPYXKaroIleH NPUPOAHON CPENOH, NOBBILICHHS YPOBHS dKOJIOTMYECKON KYJIbTYPBI,
0CO3HaHMS ITI00AJILHOTO XapaKTepa HKOJOTHUECKUX IPOOIIeM U MyTel X peleH s OCPEICTBOM
METOJ0B XUMUH;

11) SKOJOTMYECKOTO MBINIJIEHUS, YMEHUS PYKOBOJCTBOBATHCSI WM B I[IO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbHON MPAKTHUKE.

METANPE/IMETHBIE PE3YJIBTATBI

B cocraBe MeramnpeaMeTHBIX pPE3yIbTAaTOB BBIACTSAIOT 3HAYUMBIE I (OPMHUPOBAHUS
MHUPOBO33PEHHUSI OOIIEHAYYHBIE TIOHATHA (3aKOH, TEOpHs, MPHUHIIUI, TUTIOTE3a, (PaKT, CUCTEMA,
MpOIIeCC, AKCIEPUMEHT U JIp.), KOTOpPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
MpeAMETaxX U MO3BOJIIOT HA OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POPMHUPOBATH MPECTABICHUE O
[IEJIOCTHOW HAy4YHOW KapTUHE MHUpPA, U YHHBEPCAJIbHbIE YueOHbIC JeHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHKATHUBHBIC, PETYISTUBHBIE), KOTOphIE OOecrneynBaloT (HOpMHUpPOBaHHE TOTOBHOCTH K
CaMOCTOSITENTFHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHUIO YI€OHOM e TEIbHOCTH.

MeTtanpeameTHble pe3ynbTaThl OCBOCHUS 00pa3oBaTeNbHOM MPOrpaMMbI 110 XUMHUU OTPaXKalOT
OBJIA/ICHHE YHUBEPCAIbHBIMHU MIO3HABATEIBbHBIMU JACHUCTBUSMHU, B TOM YHUCIIE:

Ba3zoBbIMH JJOrMYeCKNMH AeliCTBUAMHU

1) yMeHueM HCIoib30BaTh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS TP OCBOCHUH 3HAHUI: pacKpbIBaTh
CMBIC XMMHMUYECKHUX TMOHATHH (BBIAECNATh MX XapaKTepHble MPU3HAKH, YCTAaHABJIUBATh
B3alMO-CBSI3b C JIPYTUMH TOHSATHSIMH), HCIOJb30BaTh MOHSATHUS Ui OOBSICHEHUS OTAEIbHBIX
(akTOB U sIBIEHUI; BBIOMPATh OCHOBAHUS U KPUTEPUH IS KJIacCU(UKAIIUN XUMUYECKUX BEILIECTB
U XMMHUYECKHX PEaKIMi; yCTaHaBIMBATh NPUUYMHHO-CIIECACTBEHHBIE CBS3M MEXAYy OOBEKTaMHU
U3YYEHUSI; CTPOUTH JIOTUYECKHE pacCyX IE€HUsA (MHIYKTUBHBIE, JAE€IyKTUBHBIEC, 110 aHAJIOTUN);
JIeJIaTh BBIBOJIBI U 3aKJIIOUYCHHS;

2) yMeHueM MPUMEHSITh B MpoIlecce MO3HaHMS MOHSTHUS (TMPEAMETHBIE W METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJb3yEeMble B XUMHUH, NMpeoOpa3oBBIBATH LIMPOKO
MPUMEHSAEMbIE B XUMUU MOJIETIbHBIE MPEJICTABIICHUS — XUMHUYECKHUI 3HaK (CHMBOJI AJIEMEHTA),
XuUMHu4Yeckas (opMyna W ypaBHEHHE XHUMHYECKOH peaklud — TpU pPEHIeHUH Y4eOHO-



MO3HABATENBHBIX 33/lad; C Y4ETOM OTHX MOJICNBHBIX MPEACTABICHUN BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU W3Y4aeMbIX OOBEKTOB — XHUMHUYECKUX BEIUIECTB U
XUMHUYECKUX PEaKIHii; BBISBISTH OOIIME 3aKOHOMEPHOCTH, MPUIMHHO-CIICICTBEHHBIC CBS3H U
MIPOTUBOPEYUS B U3yUaEMbIX MPOIIECCaX U SIBJICHUSX; IIPeAaraTb KpUTEPUU JJIs BBISIBJICHUS 3THX
3aKOHOMEPHOCTEH M MPOTHBOPEUU; CaMOCTOSATEIBHO BBIOMpATh CHOCOO penieHusl y4uyeOHOM
3aaui (CpaBHHMBATh HECKOJBKO BApUAHTOB pEILIEHUS, BbHIOMpaTh HamOojee MOIXOISAMIMI C
y4€TOM CAMOCTOSATEIBHO BBIACIEHHBIX KPUTEPUEB);

ba30BbIMH HcCI€I0BATEILCKUMHA AeHCTBUAMH

3) yMEHHEM MCIOJIb30BaTh MIOCTABJICHHBIEC BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE
B KQYECTBE OCHOBBI JIJIs1 (HOPMHUPOBAHMS THIIOTE3BI 110 MMPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX
CYXJICHUH;

4) npuoOpereHHE ONbITa IO IUIAHUPOBAHUIO, OPraHU3allMd U IPOBEICHUIO YUEHUYECKHX
JKCIEPUMEHTOB: YMEHHUE HA0I0JaTh 32 X0JJ0M IIPOILECcCa, CAMOCTOSTEIbHO IPOTHO3UPOBATH €r0
pe3yabTar, (opMyIMpoBaTh OOOOIIEHUS M BBIBOJABI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA,
HCCIIEI0BaHMsI, COCTABIIATh OTYET O MPOAETaHHOM padore;

Padoroii ¢c nndgopmaunmei

5) yMeHHeM BBIOMpATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIHUIO PA3TUYHBIX BHIOB U
dbopM mpencTaBiIeHHs], MMOJIYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JTUTEpaTypa
XHUMHUYECKOT0 COJIep KaHMUsl, CIIPAaBOYHbIE TOCOOUsI, pecypchl IHTepHEeTa); KpUTHUECKU OLIEHUBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

6) yMEHHEM MPUMEHSTh pa3IU4HbIE METOABI U 3aIPOCHl NIPH MOUCKE U 0TOOpe MHPOPMALUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXO-TUMBIX JUIsI BBITOJHEHHsI y4eOHBIX M TIO3HABATENbHBIX 3a71a4
oIpe-AeNE€HHOT0 THUIMa; MPUOOpEeTEeHHe OmbITa B 00JACTH MCIOJIb30BAaHHUS HH()OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIQJICHUE KYJIb-TypOil aKTUBHOT'O HCIIOJIb30BAHUS Pa3IMUHBIX
MIOUCKOBBIX CHUCTEM; CaMOCTOSITEIbHO BBIOMpATh ONTHUMaJbHYIO (GOpMYy NpeACTaBICHUS
nH(pOpMallMd U WUIIOCTPUPOBATh pEIllaeMble 3aJaud HECIOKHBIMM CXEMaMH, JUarpaMMaMH,
apyrumu popmamu rpaduKu U UX KOMOMHAIUSMUY;

7) yMEHMEM HCIIOJIb30BaTh M aHaJIM3UpPOBaTh B Ipoliecce yueOHOH M HcciaenoBaTenbCcKOoi
JeSITeIbHOCTH MH(POPMALIMIO O BIUSHUM MPOMBIIIJIEHHOCTH, CEJIBCKOI0 X03HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY’KAIOLIEH PUPOJHON CPEIbI;

YHnBepcaanban KOMMYHUKATUBHBIMU I[CﬁCTBI/IﬂMH

8) yMeHHeM 3a/1aBaTh BONPOCHI (B XOJ€ IMAJIOra W/ JUCKYCCUH) IO CYIIECTBY 00CYyKIaeMoit
TeMbl, JOPMYJIUPOBATH CBOU MPEATI0KEHNUS OTHOCUTEIIBHO BHIMOIHEHUS NPeI0KEHHON 3a1auu;

9) nmpuoOpeTeHne OnbITa MPE3EHTANN PE3YIHTaTOB BBHIOJHEHHUS XHMHYECKOTO AKCIIEPUMEHTA
(JtabopaTOpHOTO OMBITA, JIAOOPATOPHOU PAOOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
IIpOe-K-Ta);

10) 3amHTEpeCOBaHHOCTh B  COBMECTHOM CO  CBEPCTHHKAMHU  IIO3HABATCIIBHOW U
HCCIIEIOBATENbCKON NIEATEIbHOCTH MPU PEHICHUH BO3HUKAIOIIMX MpoOJeM Ha OCHOBE ydéra
OoOIIMX WHTEPECOB M COIJIA-COBAaHUS TO3UIUHN (0OCYXIEeHHs, OOMEH MHEHUSIMH, «MO3TOBBHIE
HITYPMbD», KOOPAUHALIUS COBMECTHBIX EHCTBUH, OMpEesIeHne KPUTEPHEB 0 OLICHKE KauecTBa
BBITIOJTHCHHOU pabOTHI U JIp.);

YHuBepcaabHbIMHU PeryJsITHBHBIMHU AeiiCTBUSIMH



11) ymeHHeM caMOCTOSATEIBHO ONPENENATh LENN AEATEIbHOCTH, INIAHUPOBATh, OCYIECTBIATH,
KOHTPOJIMPOBATh M TNPH HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTh, BBIOMPATH
Haunboee Y3 PeKTUBHBIE CIIOCOOBI pelICHHs YIeOHBIX ¥ TIO3HABATENILHBIX 331a4, CAMOCTOSTEIILHO
COCTABJIATH UM KOPPEKTUPOBATH IIPEIIOKEHHBIN AITOPUTM JE€HCTBUM ITPU BBIIIOJHEHUH 3aJaHUI
C y4€TOM MOJIy4EHHUs HOBBIX 3HAHUH 00 M3yuyaeMbIX OOBEKTaxX — BELIECTBAX U PEAKIMSIX;
OLICHUBATH COOTBETCTBUE MOJIYYEHHOTO PE3yJIbTaTa 3asiBJICHHOM LIEIIN;

12) yMeHueM ucnonb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPeUlaraéMble B YCJIOBUM 3a/laHUN.

HNPEIMETHBIE PE3YJIbTATbBI
B cocraBe mpenMEeTHBIX pe3yJIbTaTOB 10 OCBOCHMIO OOS3aTEIBLHOIO COAEPIKAHMS BBIIEISAIOT:
OCBOCHHBIE O0YYaIOLIMMHKCS HAayYHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUH, crienupuuecKue
JUId IpEeAMETHON 00aacTu «XUMUsS», BUABI ACSITEIbHOCTU 10 MOJYyYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIIpEeTalMy, IPeoOpa30BaHUIO U IPUMEHEHUIO B Pa3IMUHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

Hpe,Z[MeTHHe PE3yJIbTAaThl OTPAKAIOT C(I)OpMHpOBaHHOCTL y o6yqa}oumxc;1 CJICAYIOIUX YMCHHﬁZ

8 KUIACC

1) packpvieamb cmbici OCHOBHBIX XHMHYECKHX IOHSATHH: aTOM, MOJIEKYJa, XHMHUYCCKHUIt
AJIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOPOAHAsT W HEOJAHOPOIHAs),
BaJICHTHOCTh, OT-HOCUTEJIbHAsI aTOMHAsl U MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOIIb,
MOJIIpHasl Macca, MaccoBas JOJii XUMHUYECKOIO 3JEMEHTa B COCAMHEHHM, MOJIIPHBIH OO0BEM,
OKCH/JI, KUCJIOTa, OCHOBaHUE, COJIb, AJIEKTPOOTPHUILIATEIILHOCTD, CTENIEHh OKUCIICHUS, XUMUYECKas
peakuus, KiacCU(pUKAIMSA PEeaKIUil: peaKkIuu COCTUHEHHUS, PEaKIUU Pa3jI0KEHUs, pPeaKiuu
3aMeIIeHHs], PeaKui OOMEeHa, 9K30- U SHJOTEPMHUUECKHE PEAKIIUU; TETUIOBOM d(PPeKT peakiuu;
SIIPO aToOMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTaNIb, PaANYC aToMa, XUMUYECKasl CBS3b,
MOJISIPHAsl U HEMOJIIpHAash KOBaJIGHTHAs CBSA3b, MOHHAsI CBsI3b, MOH, KaTHOH, aHWOH, PAacTBOP,
MaccoBast 10Jis BellecTBa (MPOLIEHTHAs KOHIICHTpAIlHs) B PaCTBOPE;

2) umoCmpuposams B3aUMOCBA3b OCHOBHBIX XUMHUYECKHUX MOHATHIA (CM. 1. 1) M IPUMEHSTH 3TH
MOHSTHSI TIPU OMMCAHUU BEILIECTB U X MPEBPAICHHUI;

3) ucnonvzoeamv XUMHYECKYIO CHMBOJIMKY Ul COCTaBICHUS (POPMYIT BEIECTB M YpaBHEHHI
XMMUYECKHX peaKIuii;

4) onpedensimb BAICHTHOCTh ATOMOB 3JIECMEHTOB B OMHAPHBIX COCTMHEHUSIX; CTETICHb OKMCIICHUS
AJIEMEHTOB B OMHApHBIX COEIMHEHHUSX; MPUHAJJIEKHOCTh BEIIECTB K OIpeNeIEHHOMY Kiaccy
COEMHEHMH 10 popMyJiaM; BUJ XUMUYECKON CBA3H (KOBaJCHTHAsI U MOHHAS) B HEOPTaHUYECKUX
COEIMHEHUSX;

5) packpvieamsv cmvicn Ilepuommueckoro 3akona JI. M. MenzaeneeBa: JeMOHCTPHPOBATh
MTOHWMAaHHE MEPUOANIECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT MIX TIOJIOKEHUS B
[Teproandeckoii cucTeMe; 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-
MOJICKYJISIPHOTO yUEHHsI, 3aKOHa ABOTaJ[pO; OMKCHIBATh U XapaKTepU30BaTh TAOIHIHYIO HOpMy
[eprnomnveckoit CHCTEMBI XUMHYECKHX JJIIEMEHTOB: Pa3JIndaTh MOHITHS «TJIaBHas moarpymnma (A-
rpynmna)» u «mnobounas noarpynna (b-rpymma)», Manble U OoNbIIME TEPUOIBI; COOTHOCHTH
0003HaYeHM, KOTOpbIe NMetoTcsl B Tabmuie «llepuoanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
J. 1. MenzeneeBa» ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOSHUS aTOMOB XMMUYECKHUX JIEMEHTOB
(coctaB u 3apsf sapa, o0IIee YUCIIO FIEKTPOHOB U paCIpeesieHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

6) wrraccuguyuposamv XUMHUYECKUE DJIEMECHTBI, HEOPTaHHYECKHE BEIIECTBA; XUMHUECKHE
peakmuu (1Mo YMCIIy ¥ COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEITIOBOMY 3 deKTy);



7) xapaxmepuzoeams (oOnucvisamy) o0IIIe XUMIUECKHE CBOMCTBA BEIIECTB Pa3IMYHbIX KIIACCOB,
MIOATBEPK1asl ONIMCAHUE IIPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHHUM COOTBETCTBYIOIIMX XUMHUYECKUX
peakuumii;

8) npocHo3upoeantob CBOMCTBaA BCIICCTB B 3aBHCUMOCTH OT HX Ka4Y€CTBCHHOI'O COCTaBa,
BO3MOXXHOCTH IIPOTECKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

9) @bluuCHSAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JOJIO
XMMUYECKOTO 3JeMEHTa Mo (opMylie COSIMHEHHs; MAacCCOBYIO JIOJIO BEIECTBA B PACTBOPE;
MIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM peaKkIuu;

10) npumernsms OCHOBHbBIC OIEPAILMU MBICIUTEIBLHOW IESITEIIPHOCTH — aHAIU3 U CHHTE3,
CpaBHEHHE, OOOOIIEHHE, CHUCTEeMATU3alUI0, KIACCU(HUKAIMIO, BbBIBICHHE MPUYUHHO-
CIICIICTBEHHBIX CBSI3¢H — JUIsl M3YYCHUS CBOMCTB BELICCTB U XMMUYECKUX PEAKIUil; €CTECTBEHHO-
HAy4HbIC METOJbI IO3HAHUS — HAOJIIOJICHUE, M3MEPCHUE, MOJICIMPOBAHUE, 3KCICPUMEHT
(peasbHBINA ¥ MBICIICHHBIH);

11) cneoosams nipaBUIaM MOJIb30BAHKS XMMUYECKOU MTOCY 101 U JJAOOPATOPHBIM 000PYI0BAHUEM,
a TaxKe MpaBUIIaM 0OpalleHus ¢ BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIMSMU T10 BBITIOJTHEHUIO
71a00paTOPHBIX XMMHUYECKHX OMBITOB IO IMOJYYEHHIO W COOMPAHHIO ra3000pa3HBIX BEIIECTB
(BomOpoa M KHCIOPOJA), HPUTOTOBICHHMIO PAcTBOPOB C OMNpEAENEHHOW MaccoBOM 1oieit
pPacTBOPEHHOTO BEUIECTBA; IUIAHUPOBATH W IPOBOJIUTH XHMHUYECKHE SKCIECPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C IOMOIIbID HHIUKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAHXK U Ip.).

9 KJIACC

1)  packpvisamb cmblci OCHOBHBIX XMMHYECKHX MOHSATHH: XUMHUYECKHH JJIEMEHT, aTOM,
MOJIEKYyJIa, HMOH, KaTHOH, aHUOH, IPOCTOE BEILECTBO, CIJIOKHOE BELIECTBO, BAJIECHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peaklus, XUMHUYecKas CBS3b,
TEIUI0OBOU P PEKT peakiuu, MOjb, MOJSIPHBI 00bEM, pacTBOP; JIEKTPOIUTHI, HEIJIEKTPOIUTHI,
JIEKTPOJIMTUYECKAsl HCCOLMALUS, peaklU MOHHOTO OOMEHa, KaTalu3aTop, XHUMHUYEecKoe
paBHOBecHe, OOpaTHMble W HeOoOpaTUMBbIe peakIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKuuu, OKHUCIMUTEIb, BOCCTAHOBUTENb, OKHCIEHHUE U BOCCTAaHOBJIEHUE, aJJIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUYECKasl CBA3b (KOBAJICHTHAs, NOHHAs, METAJUIMUECKast), KpUCTAIINYecKast
pemérka, Koppo3usi METaJIJIOB, CIIaBbl; CKOPOCTh XUMUYECKON peakliiu, MPeAeIbHO J0MyCTUMAas
koHuenTpauus (ITJK) Bemectna;

2) unnoCcmpupo6ams B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHH (CM. 1. 1) ¥ IPUMEHSATH 3TH
MOHSTHSI IPU OMMCAHUU BEIIECTB U MX MPEBPAIICHHIA;

3) ucnonvzosames XUMUYECKYIO CHMBOJIHKY JIUISI COCTaBICHHS (OPMYJT BEIIECTB M YPaBHEHUI
XUMHUYECKUX PEAKIINiL;

4) onpedensimb BaJCHTHOCTh M CTEIICHb OKUCIICHUS XMMHYECKHX 3JICMEHTOB B COCIMHEHHSIX
Pa3IMYHOTO COCTaBa; MPUHAJUIEKHOCTh BEUIECTB K OMpPENeIEHHOMY KIJIAcCy COEIMHEHUH IO
dbopmynam; BUJ XUMUYIECKOHN CBsI3U (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas) B HEOPTAaHMIECKUX
COEMHEHUSX; 3apsA]l MOHA MO0 XUMHUYECKOW (QopMmysie; XapakTep cpelbl B BOJHBIX PAacTBOPax
HEOPraHWYECKUX COEIMHEHUH, TUIl KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpovisams cmvicn Tlepuoauueckoro 3akona JI. . MeHaeneeBa U IeMOHCTPUPOBAThH €T0
MOHMMAaHKE: OIMKCHIBATH M XapaKTepu3oBaTh TabmuuHyro ¢(opmy I[lepuoguyeckoil cucTembl
XUMHUYECKHUX AJIEMEHTOB: pa3jiinuaTh MOHITHS «TJIaBHAs MoArpymma (A-rpynmna)» U «mnoOouHas
noarpynna (b-rpynma)», manbie W OOJbIINE TEPUOMBI; COOTHOCUTH OO0O3HA4YEHHUs, KOTOpPHIC



UMEIOTCS B TEPHOAMYECKON TaONUIle, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMUYECKHX 3JIEMEHTOB (COCTaB M 3aps]l spa, oOlee YUCIo 3JIEKTPOHOB U paclpeaesieHue uxX
10 AJIEKTPOHHBIM CIIOSIM); OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB JIEMEHTOB
U UX COCAVHEHUH B Ipelernax MaJbIX INEPUOJOB U IVIABHBIX IOAIPYII ¢ Y4ETOM CTPOCHUS HX
aTOMOB;

6) knaccuguyuposamv XUMHYECKUE DIICMEHTBI, HEOPraHWYECKHE BELIECTBA; XHUMHYCCKHE
peakmuu (1o YMCIy M COCTaBy YYAacTBYIOIIMX B PEaKIMH BEIIECTB, MO TeIIoBoMy 3¢ddekry, mo
U3MEHEHHUIO CTENIEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

7) xapaxkmepuszosams (ONMUCHIBATE) OOIINE U CHCIUPUISCKAE XUMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BELIECTB, MOJTBEPK/Iasi ONMMCAHUE MPUMEPAMU MOJIEKYJIAPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

8) cocmasismes ypaBHEHUS SJIEKTPOIUTUYCCKOW JMCCOILMAIMMA KHUCIOT, IIEIOYSH U COJICH;
MOJTHBIE ¥ COKpAalIEHHBIE YypaBHEHHMS pPEAaKIMHd HOHHOTO OOMEHAa; YpaBHEHUS peaKiuii,
MOATBEPXKJAIOIINX CYUIECTBOBAHUE TI'E€HETUYECKOW CBSI3M MEXAY BEIIECTBAMHU pa3JIMYHBIX
KJIACCOB;

9)  packpwieameb cywHOCMb OKHCIHMTEIILHO-BOCCTAHOBUTEIBHBIX pPEAKIM [OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

10) npoenosuposams CBOWCTBA BEHICCTB B 3aBUCHMOCTH OT HMX CTPOCHHUS; BO3MOXKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAILIEHUH B Pa3INYHBIX YCIOBUSAX;

11) gbiuucnsims OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JOJTIO
XUMHAYECKOTO 3JIeMEHTa 1Mo (opMylie COeIWHEHHS; MAacCOBYIO JIOJIO BEIIECTBA B PacTBOPE;
MIPOBOAUTH PACUETHI MO YPABHEHHIO XUMUYECKOU PEaKIuy;

12) cneoosams nipaBuIaM MoJIb30BAHHUS XUMUYECKOW MOCYI0M U JIAOOPATOPHBIM 000PY/I0BAHUEM,
a Tak’ke NpaBuiaM oOpallleHus C BEHIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMH IO BBITIOJTHEHHUIO
71a00PAaTOPHBIX XUMHYECKHX OIBITOB IO TOJYYEHHI0 M COOMpPAHUIO ra3000pa3HbIX BELIECTB
(amMmaka u yrieKucioro rasa);

13) nposooums peakiyu, MOATBEPKIAMOUINE KAYSCTBEHHBIH COCTAaB pPAa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OINBITHBIM MYTEM XJIOpUA-, OpoMua-, HoaAuAd-, kapOoHaT-, (ocdar-, cuiamkar-,
cynbdar-, THAPOKCHA-UOHBI, KATHOHbI AaMMOHHUSI M HMOHBI H3YYEHHBIX METAJJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHMUYECKUX BEILIECTB;

14) npumerinv OCHOBHBIC OIICpalun MBICJIUTEIbHON OEATEIbHOCTH — aHalIu3 U CHHTC3,
CpaBHCHHC, 0606H_ICHI/IC, CUCTCMATU3alUI0, BBIABICHUC ITPUINHHO-CIICACTBCHHBIX CBs3El — I
HU3YUYCHUMA CBOMCTB BEIIECTB U XMMHYSCKUX peaKuHﬁ; C€CTCCTBCHHO-HAYUYHBIC MCTOJbI ITO3HAHUA
— Ha6J'IIOIlCHI/IC, HU3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT (peaﬂBHBIﬁ u MLICJICHHBIﬁ).



TEMATUYECKOE NJTAHUPOBAHWUE 8 knacc(no pasaenam)

Koa-Bo Koa-Bo KoanuecTBO
n/n Paznennl NMporpamMmael 4acoB KOHTPOJIb- NMPaKTHYECKUX
HBIX padoT pador
OCHOBHBIE MTOHATHUS XUMUH (YPOBEHb aTOMHO 53 3 6
1 | — MONeKynmsApHBIX MPEICTABICHUH)
[leprnoanueckuii 3ak0H 1 IepHOANYECKast 7 - -
2 CHCTEMa XUMHUYECKHX 3j1ieMeHTOB JI.11.
MenneneeBa. CTpoeHue aToMa
Crtpoenue BemiecTBa. XUMHYECKAsl CBSI3b. 7 1 -
3
PeszepBHOE Bpems 1
HUroro: 68 4 6

B aBTOpCKYIO MporpaMMy BHECEHBI HEKOTOPhIE H3MEHEHHUS.

O6ocHOBaHME: TIPY U3yYEHUN HA3BaHHBIX TEM HEJOCTATOYHO BPEMEHH IS IPOBEIEHUS 0000IIA0IX

YPOKOB M YPOKOB IO PEIICHUIO PACYETHBIX U KAUeCTBEHHBIX 3a/1a4, & YPOKH 3TH HEOOXOIUMBI, TaK KaK

HaIpaBJICHbI Ha p€aInu3aluio Ba)KHEHMIITHX TpC6OB21HHI71 K 3HAHUAM y4allluXCs — NPUMEHCHHUEC IMMOJTYUYCHHBIX

YVY]I ans BHIIOJHEHUS TPEHUPOBOYHBIX YIPAKHEHUN U MIOATOTOBKE K KOHTPOIBHOU padorTe.

@opMyNnHpPOBKA Ha3BaHUH pa3AeiioB U TEM COOTBETCTBYET aBTOPCKOM mporpamme. Bee mpaktuyeckue

paboThI, AEMOHCTpAIHH, Ta0OpATOPHBIE OMBITHI B3STHI H3 IPOrPaMMBbI Kypca XUMHH A7 8-9 KIIaccoB aBTOpa

H.H. T'apa.
TEMATUYECKOE IVIAHUPOBAHME 9 knacc(no pazienam)

Ne/m | HammeHnoBaHue pa3snena Komnvects | Kontpoas | IIpakTuue
0 YacoB B HbIE cKue
paboueii padoThI padoThI
nporpamMme

1. IloBTOpeHne Kypca xumuu 8 Kiacca 5

2. MHoroo0pa3ue XUMHYECKHX PeaKIui 18 1 2

3. MHoroo0pa3ue BeliecTs 38 2 5

4. KpaTkmnii 0030p BaskHeIINX OPraHUYeCKUX BelecTB 7 1 -

Hroro 68 4 7




KAJIEHJAPHO-TEMATHYECKOE IINIAHUPOBAHUE

Xumus 8 kiacc 6a3oBblii ypoBeHb (68 uacos).

- il
: Tema ypoka Koui-80 puMevaHust
ypo
4acoB
Ka
- 2 3 4

Paznes 1. OcHOBHBIE NOHATHS XUMUM (YPOBEeHb AaTOMHO-MOJIEKYJISIPHBIX NpeacTaBJieHni) (55

4acoB).

I. IlepBoHaYaIbHBbIE XUHMHYECKHE OHATHSA (22 4.)

1. | Ilpeamer xumuu. BemecTBa u X cBOCTBA. 1
JI/O Nel: PaccMoTpeHHE BEIIECTB C Pa3IMYHBIMH (HH3UICCKUMHU
CBOMCTBaMHU.

2. | Meroapl MO3HAHUS B XMMUH. 1
3. | HpakTuueckass paGora Nel. Ilpuémsbl Oe3omacHoii padoThI ¢ 1
odopynoBanueM u BeurecrBamMu. CTpoeHue mjiaMeHu.
4. | UncTele BemecTBa U CMECH. 1
JI /O Ne2: Pasnenenue cMecH C IOMOILBIO MarHuTa.
5. | IpakTuueckass paGora Ne 2, OuncTka 3arpsi3HEHHOI
TOBAPEHHOM COJIN.
Duznyeckre 1 XUMUIECKUE SIBICHUA. XUMHUUECKUE PEaKLIUH.
JI/O Ne3: [pumeps! ¢us. sBieHMi (pacTUpaHue caxapa B CTYIIKE, 1
HarpeBaHHUe CTEKIISTHHON TPYOKH).
JI/O Ne4: Tlpumepbl XuM. SIBIEHUN (TOpeHUE CBEUH, ITPOKATUBAHUE
MEJHON IPOBOJIOKH, B3auMmojeiicTBue ménoun ¢ ¢/, cepHoit
KHCIIOTHI C XJIOPUAOM Oapwust U T.1I.).
6. | ATOMBI, MOJIEKYJIbI U HOHBI.
7. | BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTPOCHUSI.
8. | IIpocTble u ClIOKHBIE BELIECTBA. X UMHUYECKHUE 3JIEMEHTHI.
JI/O Ne5. OznakomiieHHe ¢ o0pasliaMH MPOCTBIX M CIOXKHBIX 1
BEIIIECTB.
9- 3HaK1 XUMUYECKUX 3JIeMEeHTOB. OTHOCHUTENIbHAS aTOMHAs Macca. 9
10.
11. | 3aK0H NOCTOSHCTBA COCTAaBa BEIECTB 1
12. | Xumunueckue Gpopmyiiel. OTHOCUTENBHAS MOJIEKYIAPHAs Macca. 1
13. | MaccoBas 1011 XUMHUUYECKOTO 3JIEMEHTa B COSIMHEHNUH. 1
14. | BaseHTHOCTH XUMHYECKHX 3yIeMeHTOB. OmpeneseHne BaleHTHOCTH 1
3JIEMEHTOB 110 (hopMysIaM OMHAPHBIX COCAMHEHHH.
15. | CocraBnenue xumudeckux (opmyn OWMHAPHBIX COEAMHEHHHA IO 1
BaJICHTHOCTH.
16. | ATOMHO-MONIEKYJISIpHOE ~y4YeHHE. 3aKOH COXPaHEHUS MaccChl 1
BEIIECTB.
17. | XuMudeckue ypaBHEHUSI. 1
18. | TwIbl XUMHUYECKUX PEaKITUA.
JI/O Ne6: Paznoxenne ocHoBHOoro kapoonata wmemu (l1)) 1
(Manaxwura).
JI/O Ne7: Peakiius 3aMeleHnusI MeOU JKeJIe30M
19. | IloBTopenue u o6o6meHHe Mo TeMe «IlepBoHaYanTbHBIE XUMUUECKHIE 1
HOHATHS»
20. | Konmponwvnaa paboma Nel no meme: «llepsonauanvusie 1
XumuuecKue NOHAMU.
1. Kucaopona (54.). 1




21.

Kucnopon, ero o0mias xapakTepucTiuka, HaXOXKACHNUE B MPHPOJIE U
MOJTyYEHHE.

22. | CpoiictBa kucnopoaa. Oxcugsl. [Ipumenenne. Kpyrosopor
kuciopona B mpupoze. JI/OQ Ne8: O3nakomieHue ¢ odpazmamu 1
OKCH/IOB.
23. | IpakTnyeckas pa6ora Ne3. [losyuenne u cBoiicTBa KUCJI0poaAa. 1
24. | O30H. AIIOTPOIHS KUCIOPOAa 1
25. | Bo3ayx u ero cocras. 1
I11. Bogopon (34.).
26. | Bomopon, ero o01as xapakTepuCcTHKa, HAX0XKICHUE B IPUPOJIE, 1
MOJy4YeHUE
27. | CpoiicTBa 1 MPUMEHEHUE BOAOPOIA. 1
JI/O Ne9: Bzaumopeiictere Bomopoa ¢ okcumpom mean (11)
28. | lIpakTnyeckass pabGora Ne4. «Ilonyyenue BoOAoOpona u 1
HCCIeI0BAHUE €r0 CBOMCTBY
V. Boaga. PacTBopbil. (84.)
Boga. 1
29.
30. | Xumuueckue CBOWCTBA U IPUMEHEHHUE BOIBI. 1
31. | Boma — pacTtBopuTens. PacTBopsI. 1
32. | MaccoBas 10Ji1 paCTBOPEHHOTO BEIIECTBA. 1
33. | Pemenne pacyetHeix 3amad  «HaxoxmeHue MaccoBOW oI
pPacCTBOPEHHOTO BEIIeECTBA B pacTBOpe. BhIUucCIeHne Macchl 1
pPacTBOPEHHOTO BEIECTBA U BOJBI JUIS MPHUIOTOBJIICHUS PAacTBOPA
oTpeieNIeHHON KOHIIGHTPAIIUN
34. | lIpakTnyeckas padora NeS. [IpurorosJieHue pacTBOpPOB coJieii ¢ 1
onpe/eIeHHOI MaccOBOii /10J1€eii pacCTBOPEHHOT0 BellecTBa
35. | IloBropenue u 06obmEeHe 0 TeMaM «Kucmopomy, 1
«Bonopon», «Boxna. PactBopsD».
36. | Konmponvuas paboma Ne 2 no memam «Kucnopoo», «Booopooy, 1
«Booa. Pacmeopuuy.
V.KoandyecTBeHHBbIE OTHOIIEHUST B XUMHH (54.) 1
37. | Monb — enuHuIla KOJIMUYECTBA BelecTBa. MoJisipHas macca.
38. | BeruucieHns o XUMHYECKUM YPABHEHUSIM. 1
39. | 3akoH ABoraapo. MossipHbIi 00beM ra3os. 1
40. | OTHOCHUTEINIbHAS TUIOTHOCTH Fa30B 1
41. | O6beMHBIE OTHOIIEHHUS Ta30B MPU XUMUYECKUX PEAKIIHIAX 1
42. | VI. BaxkHeiimne Ki1acchbl HEOPraHUYECKUX coequHeHmii (124.).
Oxcunpl: kinaccudukaius, HOMEHKIIATypa, CBOMCTBA, TOIy4eHHE, 1
npumenenue. JI/O Ne 10: BzanMojeiicTBHE OCHOBHBIX OKCHIIOB C
KHCJIOTaMU.
43. | I'mapoxcuapl. OcHOBaHWA:  KiacCU(pHUKAIUS, HOMEHKJIATYpa, 1
MOJyYeHHeE.
44. | Xumu4ueckre CBOWCTBa OCHOBaHUM.
JI/O Nell: CeoiicTBa pacCTBOPUMBIX U HEPACTBOPUMBIX OCHOBAHHM.
JI/O Nel2: BzaumoaeicTBYE IISTOYEH ¢ KUCIOTAMU.
. . . 1
JI/O Nel3: BsaumopeiicTBUE HEpAaCTBOPUMBIX OCHOBaHHM ¢
KHCJIOTaMHU.
JI/O Nel4: Paznoxenue runpokcuaa meau (1) mpu narpeBanuu
45. | Am¢oTtepHbIe OKCUABI U THAPOKCHUIBI. 1




JI/O Nel5: BzammopaeicTBHE THAPOKCHIA IIMHKA C PacTBOPaMH
KHUCIIOT U LIEI0Yeil.

46. | Kucnotel: cocraB, kiaccu(UKanus, HOMEHKIATYpa, IOJIYYCHUE 1
KHCIIOT.

47. | XuMHu4eckrue CBOMCTBA KUCIIOT.
JI/O Nel6: JleficTBre KUCIIOT HA HHIAKATOPHIL. 1
JI/O Nel7: OtHOmIEHHE KUCTOT K METaIlJIaM.

48. | Conu: xnaccudukanys, HOMEHKIATypa, COCOOBI MOTyYeHHS 1

49. | CpoticTBa coseit 1

50. | I'eHeTHYecKas CBSA3b MEXKTy OCHOBHBIMH KIacCaMH 1
HEOPTaHUYECKUX COCIMHCHUN

51. | Ilpaktuueckas padora Ne6. PemieHme 3IKCIepUMEHTAIBLHBIX
3a7a4  mo TeMe «OCHOBHBIE KJIACCHI HEOPTraHMYECKUX 1
COeTUHEeHUIN»

52. | IloBropenne u 0000meHHe 1O TeMe «BakHEWIIHE KIIAcChl 1
HEOPTaHWYECKUX COCIMHEHUI

53. | Konmponsvnasa paboma Ne3 no meme: «Ocnoenvle Knaccol 1
HeopzaHUYecKUX cOCOUHEHUTI.

Pazpen 2. Ilepuoguyeckuii 3aK0H ¥ IePUOAUYECKASI CUCTEMA XMMHYECKUX j1eMeHToB JI. .
MemnpeneeBa. Ctpoenne aTtoma. (7 4acoB)

VII. Ilepuonnyeckuii 3aKoH U cTpoeHne aTomMa (74.).

54. | Knmaccudukanus XUMAYECKIX IIEMEHTOB. 1
55. | Ilepuomnyeckwuii 3akon . 1. Menneneera. 1
56. | Ilepuomnyeckas TabIUIIa XUMHUUYESCKHUX SJICMEHTOB 1
57. | Crpoenune aroma. CoctaB aTOMHBIX saep. 3oTonsl. 1
58. | PacnpeneneHue 31€KTPOHOB 10 YIHEPTETUIECKIM YPOBHSIM. 1
59. | 3nayenue nmepuoanuecKoro 3akoHa. Hayuneie moctmxenus JI. U. 1
Meneneesa
60. | IloBropenue u 0600mEeHNe 10 TeMe: [leproaudecknii 3aK0H H
MEepUOJUYECKAs] CUCTEMA XUMHUUECKUX dsiemMeHToB 1. W. 1

Menneneesa. CTpoeHue aToma.

Pazpnen 3. CtpoeHue BemecTBa. XUMHU4YECKas CBA3b. (7 4acoB)

VIIl. Ctpoenue BenrecTBa. XumMudeckas cBsi3b (74.)

61. | DNeKTPOOTPHUIATENHPHOCTh XUMHUECKUX AIIEMEHTOB 1
62. | KoBanenrtnas cBsi3b. [lossipHas u HenossipHasi KOBAJICHTHBIE CBSI3U 1
63. | MoHHas cBs13b 1
64. | BajeHTHOCTH U cTeneHb okucieHus. [IpaBuna onpenenenus 1
CTETIEHEeH OKHUCIICHHUS 3JIEMEHTOB
65. | OKHCINTENFHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1
66. | [oBropenue u o6o0IIEeHUE MO Teme: «CTpoeHHE BEIECTB. 1
Xumuyeckast CBI3b»
67. | Konmponvuas paooma Ned no memam: «I13 u IICX3 JI. H.
Menoeneesa. Cmpoenue amoma» «Cmpoenue eeutecme. Xum. 1
CBA3b)
Pe3epBHOE Bpemsi.
68. | O0oOLICHHE, CHCTEeMATH3AIUS M KOPPEKIINSA 3HAHUH yJaIuxcs 3a 1

Kypc XUMHH 8§ KJlacca

I'paduk BLINOTHEHUSI MPAKTHYECKOI YyacTH mo xumun B 8 kiaacce (IIpmioxenwne 1)



KAJIEHJIAPHO - TEMATHYECKOE IINIAHUPOBAHUE

Xumus 9 kiacc 6a30Bblii ypoBeHb (68 uacos).

Ne Tema ypoka Koua- Ipumeuanus
YPOK BO
a 4acoB
1 2 3 7
IToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 kiacca (5 4.)
1 [epnoanueckuii 3aKOH U IEPHOANYECKASI CUCTEMA XHM. 1
anemeHTOB /. 1. MeHieneeBa B CBETE CTPOEHUS aTOMOB
2 Xumudeckas cBsi3b. CTpOCHHE BEIIECTBA 1
3 OcHOBHBIE KJIACChl HEOPraHUYECKUX COCTUHEHUIL: X COCTaB, 1
KJIACCU(UKAIUSL
4 OCHOBHBIE KJ1aCChl HEOPraHMYECKUX COETMHEHHI: UX CBOMCTBA 1
5 Pacuérpl mo XuMUYEeCKUM ypaBHEHUSIM 1
Pasnen 1. Muorooopa3ue xumuieckux peakuuii (18 u)
6 Tema 1. Knaccugurayusi xumuyeckux peaxyuii (6 4) 1
OKHUCTUTENHHO-BOCCTAHOBUTEIIBHbIE PEAKLIUH.
7 Peaxiuu coemuHeHus, pa3ioKeHus, 3aMeIIeHUs 1 0OMEHa C 1
TOYKH 3PEHUS OKUCICHHUS U BOCCTAHOBJICHUSI.
8 TerumoBoii 3¢ (hekT XUMUIECKUX peakiuid. K30 - H 1
SHIOTEPMUYECKUE PEaKIIHH.
9 CkopocTk XuMH4eckux peakuuii. [lepBonaganbHbie 1
MIPEICTABJICHUS O KaTaln3e.
10 | IpakTuyeckas padora Nel. U3yuenue BiausiHus yCJA0BHit 1
NMpOBeAeHNsI XUMHYECKOH peakni Ha €€ CKOPOCTh.
11 | Obparumsle u HeoOpaTumble peakuu. [loHATHE 0 XUMUYECKOM 1
PaBHOBECHHU.
12 Tema 2. Dnexmponumuyeckas ouccoyuayus (12 u) 1
CyILHOCTb Ipolecca 3IEKTPOIMTHYECKON TUCCOIMALIIH.
13 | DnekTponHuTHUECKas TUCCONUAIHS KUCIOT, OCHOBAHHI U COJIEH. 1
14 CnaOble ¥ CHWIIbHBIC JIEKTPOSUTHI. CTEIEeHb AUCCOIMAIINY. 1
15-16 | Peakuuu nonHoro ooOMeHa 1 ycioBus UX npoTtekanus. JL.O. Ne [. 2
Peaxyuu odmena medncoy pacmeopamu 31eKmpoaumos
17-18 | Xumuueckre CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX 2
COEAMHEHHH B CBETE MPEJICTABICHUN 00 AJIEKTPOIIMTHIECKON
JMCCOLMAINN U OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIHIX.
19 | T'uapomnus coneii. 1
20 | HpakTnyeckas padora Ne2. Pemenue 3kcnepuMeHTATbHBIX 1
3aaa4 no reme «CBoMCTBA KUCJI0T, OCHOBAHUI U coJieil Kak
3J1E€KTPOJIUTOBY.
21 | Pacuémvl no ypagHeHUsM Xum. peakyuil, eciu 00HO U3 8eujecme 1
0ano 6 uzbvimxe.
22 O000111eHME U CUCTEMATU3ALIUA 3HAHUM 10 TEMaM 1
«Knaccupukanusi XUMUYeCKUX peakuin» 1
«ONEKTPOTUTHIECKAS TUCCOLHALIUS.
23 | KonrpoabHasi padora Ne 1 mo temam «Kiaccupuxamust 1

XUMHYE€CKHUX peammifl» H «BJIeKTpOJII/ITI/I‘IeCKaH
aucconuanus.

Pazuen 2. MHorooopasue Bemrects (38 1)




24 | Tema 3. I'anozenvi (4 u) 1
OO6mias xapakTepucTHKa HeMeTaioB. [lonokeHne rajloreHoB B
TIepHUOINYECKOl TabuIle U CTpoeHUE X aToMOB. CBOMCTBA,

MOJTy4Y€HUE U MIPUMEHEHHUE rajioreHoB. Xiop. JI. O. Ne 2.
3naxomemeo ¢ obpazyamu nPUPOOHBIX COCOUHEHUTI HEMEATLIO8
(xnopuoamu, cyrbguoamu cynvhamamu, HUMpamamu)

25 | XyopoBOIOpOI: TIOMyYEHUE U CBOMCTBA. 1

26 | Consnas xucnota u e€ comu. J1.O. Ne 3. Kauecmeennas peakyus 1
HA X10pUO-uoH

27 | pakTnyeckas paGora Ne3. [TosryueHue CoNAHOI KHCJIOTHI U 1
u3ydeHue eé CBOMCTB.

28 | Tema 4. Kucnopoo u cepa (6 u) 1
[onoxeHnne KMUCAOPOAa U cepbl B IEPUOAMUYECKON CHCTEME
XHMUYECKUX DJIEMEHTOB, CTpOeHHe uX aToMoB. Cepa.

29 | CepoBomopon. Cynbhumsl. 1

30 | Oxcupg cepst (IV). Ceprucras kuciora u €€ COJH. 1

31 | Oxcup cepsl (VI). Cepnas kuciiora u e€ conu. J1.O. No 4 1
— HeKomopbie XUM. CGOUCMBA CEPHOU KUCTOMDbL,

- KaueCmeeHHas peakyus Ha cy1b@ham-uon

32 | OkucnutensHble CBOMCTBA KOHIIEHTPUPOBAHHOM CepHON 1
KHCIIOTEL.

33 | llpakTuyeckasi padora Ne4. Perrenne skcnepuMeHTaIbHBIX 1
3aaay4 no teme «Kucaopon u cepay».

34 | Tema 5. A3om u pocghop (9 1) 1
[Tonoxxenne azora u pocdopa B IEpHOTUIECKON CHCTEME
XAUMUYECKUX DJIEMEHTOB, CTPOCHHE UX aTOMOB. A30T: CBOMCTBA H
MIpUMEHEHHE.

35 | Ammuak. Ousnueckue u XuMH4YecKue cBorcTsa. [lomydenue u 1
MPUMEHEHHE.

36 | lIpaxTuyeckasi padora NeS. I[lonyuyeHue aMmMuaKka u 1
U3yYeHHE ero CBOMCTB.

37 | Comu ammonmst. JI O. Ne 5. Pacnosuasanue xamuoHos amMmMoHUs. 1

38 | Pewenue 3a0au na onpedenenue Maccogou (06vEmno) donu 1
8bIX00a NPOOYKMA peaKyuy Om meopemuyecki 603MONCHOZO

39 | AzoTHas KucIoTa. 1

40 | Conu a30THOW KUCIOTHL. A30THBIE YI00pEHUSI. 1

41 | ®ocdop. Anmnorponus pocdopa. CoiictBa pocdopa. 1

42 | Okcup dpocdopa (V). @ochopHas kucaora v €€ Cou. 1
docdopusie ynodpenus. JI. O. Ne 6. 3uakomcmeo ¢
MUHEPATLHBIMU YOOOPpeHUAMU

43 Tema 6. Yenepoo u kpemmuuii (8 4) 1
[MonoxeHue yriaepoja U KpeMHHUSI B IEPHOAMYECKON cucTeMe
XMUMUYECKUX DJIEMEHTOB, CTPOSHHE UX aTOMOB. YTJIEPOI.

44 YrapHblil Ta3, CBOWCTBA, (PU3NOIOTHUECKOE ACHCTBIE HA 1
OpTaHH3M.

45 Yrnekucnelit ra3. YroibHasa KucioTa u e€ conu. KpyroBopot 1
yriepona B ipupoze. JI. O. Ne 7. Pacno3nasanue xapoonam -

UOHO8.
46 | IpaxTuyeckas padora Ne6. [lonyyeHue okcuaa yriepoaa 1

(IV) u u3ydenue ero cBoiicTB. PacnozHaBanue kapooHATOB.




47 | Kpemuuii u ero coequaenus. CUIMKaTHAS TPOMBIIIICHHOCTD, JI. 1
0. Ne 8. Ilpupoonule cunuxamol

48 | Pewenue 3a0au Ha bIHUCTIEHUE MACCHL UTU 00bEMA NPOOYKMA 1
Ppeaxyuu no u3geCmMHoU macce uiu 00bEMy UCXOOHO20 8eujecmed,
cooepaicaweco npumecu

49 | O6oOmeHue 1 cucteMaru3anus 1o treme «HemeTamsn 1
50 | KonTpoabHas padora Ne2 no teme «HeMmeTrauibl». 1
51 | Tema 7. Obwue ceoticmea memannos (11 u) 1

OO0r11as XxapakTepucTHKa METa/UTOB. DU3MUECKIe CBONCTRA.
CmaBel MmeTaimioB. JI. O. Ne 9. 3uaxomcmao ¢ obpazyamu
MEmannoe u cniagos (paboma c KOIEKYUsmMu)

52 | HaxoxIeHHe METaJIJIOB B IIPUPOJIE U OOIIUE CITOCOOBI X 1
nonryaenus. [lonstae o metammyprun. JI. O. Ne 10. Buimecnenue
00H020 Memanna Opyeum U3 pacmeopa conu

53 | Xumuueckne cBOMCTBa METAIUIOB. DIIEKTPOXUMHIUECKUHN P 1
HaIpsHKEHUH METAJLJIOB.

54 | llleno4yHble METAJLIEL. 1

55 | Maruuii. lllenouno3eMenbHble MeTawIbL. JKECTKOCTh BOBI U 1
CIIOCOOBI €€ yCTpaHeHUsI.

56 | Anromunuii. Haxoxnaenue B mpupoje. CoiicTBa amoMuHus. J1. 1
O. Ne 1. 3uakomcmeo ¢ coeOuHeHUAMYU ATIOMUHUS

57 | XKenezo. Haxoxxaenne B mpupoze. CBoiCTBa kenesa. 1

58 | Coenunenus xenesa. JI. O. Ne 12. 3uaxomemeso ¢ pyoamu 1
Jcenesa

59 | lIpakTnyeckasi padora Ne7. PemeHue 3KcnepUMEHTATbHBIX 1
3ama4 no teMe «MeTalabl U UX COeTNHEHU.

60 | O6obmenue u cucreMaruzanus o Teme «OOIMEe CBOWCTBA 1
METaIIJIOBY»

61 | KontpoabHas padora Ne3 mo Teme «O0mme cBoiicTBa 1
METAJJI0BY

Pazgen 3. Kparkuii 0030p Ba:kHelIINX OpraHuyecKux BeuecTs (74)

62 | Opranndeckas XUMHs. 1

63 | Yrueonoponasl. JI. O. No 3. 3naxomcmeo ¢ yeném, negpmuio, 1
npooykmamu nepepabomxu

64 | Kucnoponcoznepixamiye opraHn4eckrue COeTMHEHHUS: CITUPTHI, 1
KapOOHOBBIE KHCIIOTHI, CJIOXKHBIE dQHUPHI, JKUPBI, YTICBOIBI.

65 AmuHokucIIOTEL. benku.

66 | Ilonumepsr.

67 | HToroBasi KOHTpoJILHAs padoTa Ne 4,

Rk -

68 | ObGoOmaromumii ypok

I'paduk BpINOJIHEHHs] MPAKTHYECKOH YacTH Mo Xxumun B 9-xkiaaccax (I[Ipunoxenue 2)



IIpunoxenue 1

I'pa¢uk BHINOJHEHUSI NPAKTHYECKON YaCTH 10 XUMHUH B 8 Kiacce.

[TepedyeHs MpakTHYECKUX 1 JIAOOPATOPHBIX padoT

JlaTa

ITo
TUTaHy

dakTiu
€CKU

JI/O Nel: PaccMoTpeHue BeecTB C Pa3IMUHbIMU (PU3HYECKIMU CBOHCTBAMHU.

IlpakTuyeckass padora Nel. Ilpuémsl Ge3omacHoii padoTbl ¢ 000pyI0BaHHEM H
BemecTrBamu. CTpoeHne MIaMeHH.

JI /O Ne2: Pasnenenue cMecH ¢ IIOMOIILIO MarHuTa.

SN

IIpakTuyeckas padora Ne 2. OuncTKa 3arpsi3HeHHOI TOBAPEHHOI COJIN.

JI/O Ne3: Ilpumeps! ¢u3. sBICHUH (pacTUpaHHe caxapa B CTYIKE, HarpeBaHHe
CTEKJISTHHOM TpyOKH).

JI/O Ne4: [Tpumepsl XuM. IBIEHUH (TOpEHUE CBEYH, TPOKATMBAHIE METHOU MMPOBOJIOKH,
B3auMoielicTBUE ENOUH ¢ ¢/¢), CepHON KUCIOTHI C XJIOPHIOM Oapus U T.1.).

JI/O Ne5. OzHakomIteHre ¢ 00pa3iaMu MPOCTHIX U CIOKHBIX BEIECTB.

~

JI/O Ne6: Paznoxenne ocHoBHOro kapoonaTta meau (I1)) (mamaxura).
JI/O Ne7: Peakiust 3aMeIIeHUS] MEIH JKEIE30M

Konumponvnuas paooma Nl no meme: «Ilepgonauanvnvie xumuueckue ROHAMUA).

JI/O Ne8: OznakomuieHue ¢ oOpas3iamMu OKCHIOB.

IIpakTuyeckast padora Ne3. [losryuenue u cBoiicTBa KHCJI0pPOAA.

JI/O Ne9: Bzaumoseiictere Bogoposa ¢ okcumaom meau (11)

IIpakTuyeckast padora Ned4. «IlosrydyeHne BOIOPOAA U HCCIeI0BaHNUE €0 CBOMCTBY

IIpakTuyeckass padora NeS. IIpuroroBieHue pacTBOpPOB coJieil ¢ onpeneTeHHOH
MAacCCOBOIi /10J1eii pACTBOPEHHOI'0 BelecTBa

Konmponvnaa paooma Ne 2 no memam «Kucnopoo», «Booopooy, «Booa.
Pacmeopiury.

JI/O Ne 10: B3aumoaeiicTBie OCHOBHBIX OKCHIOB C KHUCJIOTAMHU.

O RO R MR WRINRPFP PR OPR Ol

JI/O Nell: CpoiicTBa paCTBOPUMBIX M HEPACTBOPHUMBIX OCHOBAHM.
JI/O Nel2: BzanmoeicTBYE IIETOYEH ¢ KUCIOTAMU.

JI/O Nel3: BzaumoseiicTBre HEPACTBOPUMBIX OCHOBAHUMN C KUCIIOTAMHU.
JI/O Nel4: Pasnoxkenne ruapokcuna meau (1) mpu marpeBanuu

JI/O NelS: B3aumojeiicTBrE THAPOKCHIA IIMHKA C PACTBOPAMHU KUCIIOT H IIENOYEH.

JI/O Nel6: /leiicTBruE KMCIOT HA HHAMKATOPBI.
JI/O Ne17: OTHOLIEHHE KHCIOT K METaJIJIaM.

HpaKTI/l'leCKaﬂ paﬁoTa Ne6. Perenne IKCIIEPUMEHTAJBHBIX 3aJa4 M0 TeEME
«OCHOBHBIE KJIACChHI HEOPraHNY€CKUX coeIMHEeHUID»

Konmponvuaa paooma Ne3 no meme: «OcnosHnbie Kaaccol HEOPZAHUHECKUX
coeOuHenuily.

R NNONO R RN R

Konmponvuaa paooma Ned no memam: «I13 u IICX3 J]. H. Menoeneesa. Cmpoenue
amoma» «Cmpoenue geutecme. Xum. c613v»




Fpa(bmc BBIINNOJTHCHUA HpaKTl/I‘leCKOﬁ YacTH MO0 XUMMHUHM B 9-XKjaccax

IIpunoxenue 2

Jlara
IInan @axkt

1 IIpakTuyeckas padora Nel. U3yuenue BJMAHUSA YCJIOBUI MPOBedeHUsI
XUMHYECKOH peaKkIlui HA e€ CKOPOCTb.

2 JLO. Ne 1. Peaxyuu oOmeHa mexncoy pacmeopamus d1eKmpoaumos

3 IIpakTuyeckas padora Ne2. PemeHue skcnepuMeHTAJIbHBIX 32/1a4 110 TeMe
«CBoiicTBa KHCJI0T, OCHOBAHUIA U COJIeH KaK IEKTPOJIUTOBY.

4 Konrpoabnas padora Ne 1 no temam «Kitaccupurkanuss XuMH4eCKUux
pPeakuuiin» U «JeKTPOTUTHYECKAS TUCCOLHALU.

5 JI O. Ne 2. 3naxomcmeo ¢ 0bpazyamu nPUPoOOHbIX COCOUHEHUN HEMEMAILI08
(xnopuoamu, cyrvguoamu cyrvphamamu, HUMPaAmamu)

6 JL.O. Ne 3. Kauecmeennas peakyusi Ha X10puo-uou

7 IIpakTuyeckas padora Ne3. IlosrydyeHue co/IsiHOM KUCJIOTHI M U3y4YeHHe eé
CBOJCTB.

8 JLO. Ne 4
— HeKomopbie XUM. CGOUCMBA CEPHOU KUCTOMDbL,
- KauecmeeHHas peaxkyusi Ha Cynbham-uon

9 IIpakTnyeckas padora Ned. PemeHue IkcnepuMeHTAIBHBIX 32124 110 TeMe
«Kucaopoa u cepay».

10 | IpakTnyeckas padora NeS. [lorydyeHue aMMHaKa U M3y4YeHHe €ro CBOWCTB.

11 JI O. Ne 5. Pacnosnasanue Kamuonos aMMOHUSL.

12 JL O. No 6. 3nakomcmeo ¢ MurepanibHuMu y00OpeHUsIMU

13 JI. O. Ne 7. Pacnosnasanue kapOoHam - UOHOE.

14 | lIpakTnyeckas padora Ne6. [losryuenue oxcuaa yriepoaa (IV) u usyuenue
ero cBoiicTB. PacnoznaBanue kapooHaTOB.

15 JI. O. N 8. Ilpupoonvle cunuxamol

16 | Kontpoannas pa6ota Ne2 no teme «HemeTasuibi.

17 JI. O. Ne 9. 3uaxomcmeo ¢ obpazyamu memainos u cniagos (paboma c
KOJeKyusamu)

18 JI. O. Ne 0. Boimecnenue 001020 Memania Opyaum uz pacmeopa cou

19 JI. O. Ne 1. 3nakomcmeo ¢ coeOuHeHUAMYU atOMUHUSA

20 JI. O. Ne 12. 3naxomemao ¢ pydamu dcene3a

21 | IpakTnyeckasi padora Ne7. Penienne yKCepUMEHTAIbHBIX 3a/1a4 M0 TeMe
«MeTaNabl M UX COeTHHEHU».

22 Koutpoannasi padora Ne3 mo Teme «O01111e CBOWCTBA METAJLIOB)

23 | JL O. Ne 13. 3uaxomecmeo ¢ yeném, Heghmoro, npoOyKmamu nepepadomru

24 | MroroBasi KOHTpoJIbHasi padora Ne 4,







