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IMMOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS OCHOBHON 00pa3oBaTeiIbHOM MPOTrpamMMbl OCHOBHOTIO OOIIETO
oOpa3zoBanusi, mpexactaBieHHbix B PI'OC OO0, a Takke Ha OCHOBe (QeaepanbHON paboueit
InporpaMmbl BOCIIMTAaHUSA H C y‘IéTOM KOHICHIIHMU IIPCTIoAaBaHUA yqe6H0r0 npeamMera «XuMus» B
oOpa3oBaTeNIbHBIX opranm3amusx Poccuiickoit denepammm.

[TporpamMma 1o XxuMuM JaéT MPEACTABICHUE O TENIX, OOMmeH cTparernu 00ydeHHs, BOCITUTAHUS
U pa3BUTHA OOy4alOMIMXCS CPEJCTBAMH Y4eOHOTO MpeaMeTa, YCTaHABIMBAeT 00s3aTelIbHOE
MPEIMETHOE COJIEp)KaHKe, TPEYCMAaTPUBAET paclpeelieHHE €ro Mo KJIACCaM U CTPYKTYPUPOBAHUE 110
pasaciiaMm U TCMaM IHporpaMMbl 110 XUMHUH, ONPCACIIHACT KOJUYCCTBCHHBIC W Ka4YCCTBCHHBIC
XaApaKTCPUCTUKHU COJACPIKAHHA, PECKOMCHAYCMYIO ITOCICAOBATCIBHOCTE HM3YUYCHHA XWMHU C y‘IéTOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
0coOeHHOCTEH 00YyJaroImuXcs, ONMpeaesieT BO3MOKHOCTH MPEIMEeTa U peain3anuud TpeOoBaHUN K
pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTeNbHON IMPOrpaMMBl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a TaKke TPeOOBaHWI K pe3ynbTraTaM OOy4eHHs XUMHH Ha YpOBHE IleNieil M3ydeHHS
MpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM AEATEIHHOCTH O0yJaroIIerocs mo OCBOCHHUIO
y4e0HOTO COJIepIKaHUSI.

3HaHWE XHMHUU CIYKUT OCHOBOW JUIT (OPMHUPOBAHHS MHPOBO33PEHHS OOYYaIONIETroCs, €ro
MIPEJICTAaBICHU O MaTepUaJbHOM €IMHCTBE MHpA, BAXHYIO pOJb UrparoT (QopMHUpyeMble XUMHUEN
MpEACTAaBJICHUA O B3aMMOIIPEBPAIICHUAX JHCPIrunv U 00 OBOJIIOLMHK BEHICCTB B IPUPOJAC, O MYTAX
pelieHus rio0aabHbIX MPoOIeM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOM, SHEPTreTUUECKOH,
MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIeM 3IpaBOOXPaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pean3allid BO3MOXKHOCTEHM Ui camMopazBUTHUS U (OPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHPOBAHHWE MBIIIUICHUS M TBOPYECKUX CHOCOOHOCTEH OOydarommxcs,
HABBIKOB MX CaMOCTOATEIbHON Y4eOHOU NEesTeNbHOCTH, IKCIEPUMEHTANbHBIX U HCCIIEeI0BATEIbCKUX
YMEHHH, HEOOXOIUMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B MPO(ecCHOHAIbHON 1S TEIbHOCTH;

3HAKOMHUT CO ClieUr(UKON HaydHOTO MBIILJICHHS, 3aKJIaIbIBA€T OCHOBBI 1I€JIOCTHOTO B3rJIsAa Ha
€IMHCTBO TPUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TanoM B (JOPMUPOBAHHM €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

CHocoOCTBYeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPHUPOJIe, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHple HampaBlieHUsSt B OOyYeHHHM XHMHH OOECHeunBaloTCa creuuukon coaeprkaHus
y4eOHOro mpeaMeTra, KOTOPBIA SBISIETCS IEAarornyeckd aJanTUPOBAHHBIM OTpaKEHHEM 0a30BOM
HayKH XUMUU Ha OMPEe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHMs OPHEHTUPOBAH Ha OCBOCHHUE
0Oy4aIONIUMUCSI CUCTEMBl TEPBOHAYAIBHBIX MOHATHI XWMHH, OCHOB HEOPraHMYECKON XWMHUU U
HEKOTOPBIX OT/EIbHBIX 3HAUUMBIX TIOHATUN OPTraHUYECKON XUMUM.

CrpykTypa coaep:kaHus MPOrpaMMbl IO XUMHUH chopMUpOBaHA HA OCHOBE CHCTEMHOTO MOAX0/1a
Kk e€¢ u3ydeHuto. CojepkaHue CKJIaJIbIBA€TCS W3 CHUCTEMbl MOHATHUI O XUMHUYECKOM D3JEMEHTE U
BEIIECTBE M CUCTEMbI IOHATHH 0 XUMUUECKOH peakunu. O6e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbI
[0 NPUHIMITY MOCIEI0BAaTEIbHOIO PA3BUTHS 3HAHUH Ha OCHOBE TEOPETHUECKUX IpEICTaBIECHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /I. . MenyeneeBa kak OCHOBHOTO 3aKOHA XUMMUU;



— Y4YEHMSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pAacCMaTpUBAIOTCSI HA OCHOBE OSMIIMPUYECKU IIOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCA IOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYrOMY, BBITIOJIHSS
(GyHKIMU OOBSICHEHUS W TPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHS W BO3MOXKHOCTEH MPAKTHUYECKOTO
MIPUMEHEHUSI U TIOJyUEHUS NU3y4aeMbIX BEIIECTB.

OcBoeHue MporpaMmsbl IO XUMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O XUMHUECKOM
COCTaBJISAIOLIEH Hay4YHOUM KapTHUHBI MHUpa B JOTMKE €€ CUCTEMHOM MPHUPO/Ibl, IIEHHOCTHOIO OTHOILIEHUS
K Hay4yHOMY 3HaHHUIO U METOJaM I03HaHus B Hayke. V3yueHue XumMuu npoucXoaUT C NMPUBICUEHUEM
3HAHUN U3 paHee U3YYEHHBIX Y4eOHBIX IpeaMeToB: «OKpyxaromuil Mupy, «buosorus. 5—7 kiaccs» U
«®Dusuka. 7 Kiacey.

[Ipy u3ydeHUM XUMHH TPOUCXOIUT (HOPMUPOBAHHME 3HAHUM OCHOB XHMHYECKOW HAyKH Kak
00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTUYECKOW NEATENbHOCTH YEJIOBEKa M KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOM KYJIBTYpbI. 3a/laya y4eOHOIo MpeaMera COCTOUMT B (POPMHUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUW — BaXXHEHUIIUX (DAKTOB, MOHSATHN, 3aKOHOB M TEOPETHUYECKUX IOJIOKEHUH,
JOCTYIHBIX 000OIIEHNI MHPOBO33PEHUECKOTO XapaKTepa, si3blka HAyKH, B MPHOOIIEHWU K HAYYHBIM
METOJIaM TIO3HAHUS TPH W3YYCHUH BEIICCTB U XUMHUUYECKHX pEeakiuii, B (GOPMHUPOBAHUM U PA3BUTUHU
MM03HABATEIbHBIX YMEHHUH U UX IPUMEHEHUH B yUeOHO-TIO3HABATEIbHON U y4eOHO-UCCIIEI0BATENbCKOMN
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 O0OpaIeHHsl C BEIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipy u3ydyeHMHM XUMUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs Ba)KHOE 3HAYCHHE
MPUOOPEHN TaKUe 1, KakK:

— (opMHpOBaHHE HHTEUIEKTYAJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO pPEHIeHUH, CIOCOOHOM aganTupoBaThcs K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYYEeHHMs] Ha CHCTEMaTH4YeCKoe NPHOOIeHne O0O0yJaromuxcs K
CaMOCTOSITENIbHOM TO3HABaTEeNbHOM JEATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUs, (OPMUPYIOIIUM
MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecriedyeHHe YCIIOBUM, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OOYyYaroIIMMHCS  OIbITa
pa3HoOOpa3HOM NeATeNbHOCTH, IO3HAHUS W CAaMOIO3HAHMS, KIIIOUYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (hopmupoBanue o611el QYHKIIMOHAIBLHOM U €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSCHATH U OIICHMBATh SBJICHUS OKPYKAIOIIEr0 MHpA, HCIOJb3ysd 3HAHUS U OIIbIT,
MOJIy4YEHHBIC TIPU MU3YYCHUH XUMUHU, IPUMEHSTh UX MPH PELICHUHU MpoOiieM B MOBCETHEBHOM XU3HU U
TPYIOBOU JEATENBHOCTH;

— (opmupoBanue y 0OOy4aroOmMXCS TYMAHUCTUYECKUX OTHOIICHUN, MOHMMAHUS IIEHHOCTH
XUMHYECKUX 3HAHUHU Ui BBIPAOOTKU SKOJOTHYECKH 1IETIECO00Pa3HOT0 MOBEACHUS B OBITY U TPYAOBOH
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOMN CPeibl;

— pa3BUTHE MOTHUBAIMU K OOYyYEHHIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO M CAMOBOCIUTAHHIO HA
OCHOBE YCBOEHHsI OOIIEYeIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduiis u
HaMpPaBJICHHOCTH JAILHEUIIIETO 00yIEeHHUS.

OOmiee yKMcaO 4acoB, OTBEAEHHBIX U1 H3Yy4EHHs XUMHM HA YPOBHE OCHOBHOTO OOILIEro
obpa3oBanus, coctaBisier 136 yacoB: B § kimacce — 68 yacoB (2 yaca B HeZIeT0), B 9 kiacce — 68 yacoB
(2 yaca B Hemeno).

[Tpunoxennem k Pabouell mporpamme SBISETCS KaJeHIapHO-TEMaTHUYECKOe IJIaHWPOBaHUE,
cocTraBiieHHOEe B cooTBeTcTBUU ¢ Kanennapubeim yueOHbIM rpadukom MBOY «lllkona Ne 24» na 2025



— 2026 yueOnsrii rog u Pacnucanuem yueOnsix 3anstuii (IIpunosxkenue).

Pabouas mporpamma mo XxuMuu paszpaboTaHa c yueToMm paboueil mporpammbl BOCIHUTAHHS (MOIYIb
«IIIKOJIBHBIN YPOK»):

N n/n | lata npoBeneHust MoayJ/ib BOCIIUTATEILHOM NPOrpaMMBl
«IIIKOJIBHBIH YPOK» (3AIVIAHUPOBAHHbIE MEPONIPUATHS)
1 CeHTs10pB [IpoBenenne MeponpusatTHidi B paMkax Ipoekra «PocTtoB-ropon

OyZIyl1ero» B COOTBETCTBUM C KaJEHIAPEM SKOJIOTUHU:

16 ceHTsI0pss — MexTyHapOAHBIH IEHh OXPaHbI 030HOBOTO CIIOSI.

27 centsi0psi — BcemupHbIil 1eHb TypHu3Ma.

29 cents0pss — BcemupHbIi 1eHb cepa.

- Yyactue B npoekrte «Ilopsaox»

- Yyactue B 3Kojlormyeckux akuusax: «Kuseie poanuku PocroBay,
«bonbiast ydbopka»

2 OxkTs6pb [IpoBenenne MeponpusaTHii B paMkax Impoekra «PoctoB-ropon
OyZIyl1ero» B COOTBETCTBUM C KaJIEHIApPEM SKOJIOTUH.

16 oxTs10pst — BcemupHblii 1eHp x1eda.

- Yuacrtue B npoekre «llopsamrox»

- Yyactue B 3Kojiormyeckux akuusax: «Kusbeie poaHuku PoctoBay,
«bonbrast ydbopka»

3 Hos6pp [IpoBenenne MeponpusaTHii B paMkax Ipoekta «PoctoB-ropon
OyIyl1ero» B COOTBETCTBUM C KaJE€HIapEM SKOJIOTHHU:

- Konkypc BuzneopoiankoB «MunHyTa 115 OyayIiero»

- Yyactue B npoekte «llopsaox»

4 Jlexabpb [IpoBenenne MepompuaTHii B paMmkKax mnpoekta «PocToB-ropon
OyIyl1ero» B COOTBETCTBUM C KaJCHIapEM SKOJIOTHHU:

- KoHkypc — 3anura npoekToB « IKOTEXHOJIOT UM

- Yyactue B npoekte «llopsaox»

5 SluBapb IIpoBenenne wMeponpusTUii B pamkax mnpoekta «PocToB-ropon
Oy/yIero» B COOTBETCTBHH C KAJICHIAPEM JKOJIOTHH:
15 suBaps - Jlenp 3umytomux nrun Poccun. OOmepoccuiickas

KyIbTypHO 3KoJiornueckas akuus «llokopmure nrun!» mpoBogutcs c
2002 r. no uannuarue Coro3a oxpansl ntull Poccun

16 ssuBapst — BceMupHbIi IeHb CHera

29 suBaps - JleHb MOOWJIM3AIlUM TPOTHUB Yrpo3bl SIEPHOM BOMHBI (C
1985 1.)

- Yyactue B npoekre «llopsaox»

- Axnun: «Pasnensii ¢ Hamny, «KynpTypa oOpaiieHus ¢ 0TX0JaMm»

6 ®eBpaib IlpoBenenue MeponpusTUii B paMmkax 1npoekta «PocToB-ropon
OyIyIIero» B COOTBETCTBUM C KaJCHIAPEM SKOJIOTHHU:

2 ¢espans — [lens cypka 11 ¢espans - Benecos Jlens (cepeanna 31uMbl)
19 ¢eBpans - BcemupHblii neHb KUTOB / BCeMHpHBIN JeHb 3alUTHI
MOPCKHX MIIeKomuTaronux (c 1986 r.)

- Yuacrue B npoekre «llopsamox»

- OrtkpblTass  TOpPOJCKash  HAy4YHO-TIpaKTHYeckas  KOH(pEepeHIUs
«9KOJIOT'us-Becna»

- Axmn: «Pasnensii ¢ Hamny, «KynbTypa oOpalieHus ¢ 0TX01aMu

7 Mapt IIpoBenenue MeponpusaTHii B paMkax Ipoekra «PocTtoB-ropon
Oy/ayIIero» B COOTBETCTBUU C KaJICHIApPEM 3KOJIOTUU:
1 mapra - BceMupHBIl 1€Hb IMMYHHTETA,;
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20 mapta - BcemupHblil 1eHb 3eMiy;
26 mapra - Yac 3emun
- Yuactue B npoekre «llopsgox»
- Axnun: «Pazgensii ¢ Hamm» «KynmbTypa oOpamieHusi ¢ OTXO0JaMu
«/enp [IpeBonacaxaenus» «CBoboja oT 0Tx010B» «Cnail MakynaTtypy
— cnacu JgepeBo» «Her mnakeram» <« OKuBbie poaHuku PocroBay
«bonpmas ydopka» (MapT-Maii)
- ['opoackoe mepornpusTre « IKOJOTHUECKUE Ae0aThI»

8 Arpenb [IpoBenenne MeponpusaTHidi B paMkax Ipoekra «PoctoB-ropon
OyIyI1ero» B COOTBETCTBUH C KaJEHIaPEM SKOJIOTUHU:
1 anpens - MexayHapoiHblit 1eHs ntull (leHb opHuTOsIO0Ta);
12 ampenss - BcemupHBIi JOeHbP aBHAlMM W KOCMOHABTUKH
(MexxnyHapoJHbli IeHb M0JIeTa YeJI0BeKa B KOCMOC)
22 ampenst — MexayHapoaHbIHN 1eHb 3eMIIu
26 ampens - /JleHp mamsTH MOTMOMIMX B pagUallMOHHBIX aBapuix H
karactpodax  (JleHb ~ y4acTHMKOB  JIMKBUJAIMM  TOCJIEICTBUMN
paavalMoOHHBIX aBapuil U KatacTpod); MexayHapOoIHBIH IeHb MaMATH O
4epHOOBUTHCKOM KaTtacTpode
- Yuactue B npoekrte «llopsgox»
- Axmun: «Paznmensit ¢ Hamm» «KynmbTypa oOpamieHusi ¢ OTXOJIaMu»
«lens JlpeBonacaxxaenus» «CBob6oga oT 0Tx0a0B» «Caail Makynarypy
— cnacu gepeBo» «Her makeram» <« KuBbpie ponHuku PoctoBay
«bonpmias yoopka» (MapT-maii)
- Temaruyeckue ypoku, MOCBSILEHHBIE pa3JebHOMY COOpY TBEPIBIX
0b1TOBBIX 0TX010B (THO)
- EquHbIi TOpOICKOM SKOJIOTHYECKUH YPOK

9 Mait [IpoBenenne wMeponpusTuii B pamMkax mnpoekta «PocToB-ropon
OyIyI1ero» B COOTBETCTBUH C KaJ€HIapPEM SKOJIOTHHU:
- Axmum: «Paznmensit ¢ Hamu» «KynmbTypa oOpaiieHus ¢ OTXOJaMuy
«/lenp JIpeBonacaxaeHus» «CBoOosa OT 0TX010B» «CHail MaKynarypy
— cnacu gepeBo» «Her mnakeram» <« OKuBble poaHuku PocroBa»
«bonpras yoopka» (MapT-mai)
- Yyactue B npoekte «Ilopsaox»

10 | Uronb [IpoBenenue wMeponpusTuii B pamkax mnpoekta «PocToB-ropon
OyIyIIero» B COOTBETCTBUM C KaJCHIAPEM SKOJIOTHHU:
- ['opojckoii sxoorudeckuid pecruBamb « IkoMupy»

COILEPKAHUE OBYUEHUSA
8 KUIIACC

HepBOHa‘laﬂbHLIe XUMHUYECCKHUEC NTOHATUA

Hpez[MeT XUMHH. Pojib XMMHUH B J)KHU3HM Ye€JIOBEKAa. XMMHUSA B CUCTEME HayK. Tena u BelecTna.
®du3znyeckue CBOMCTBA BEIISCTB. ArperaTHoe cocTosiHME BellecTB. IloHATHE 0 MeTomaX MO3HAaHHUS B
XUMHH. YHCThIE BEIIECTBA U CMECH. CnocoObl pasaciiCHuAd CcMecei.

ATOMEI 1 MOJICKYJIBI. Xumudeckue 3J1eMeHTbl. CUMBOJIbI XUMHUYSCKUX DJICMCHTOB. HpOCTBIC u
CJIOXKHBIC BCIICCTBA. ATOMHO'MOJ'IGKYJ'ISIPHOG YUYCHHC.

XuMHu4ecKas (I)OpMy.]Ia. BajneHTHOCTE aTOMOB XMMHYECKHX BJIEMEHTOB. 3aKOH IOCTOSHCTBA
coCTaBa BCIICCTB. OtHocuTenbHas aToMHass Macca. OTHOCUTEIbHAS MOJICKYJIApHass Macca. MaccoBas
J0JIA XUMHYCCKOI'0 3JICMCHTA B COCAMHCHUMU.

KoauuectBo BeliecTBa. MoJib. MOJ'ISIpHaSI Macca. B3auMocBs3b KOJIMYECTBA, MAaCChl M 4YHCJIa
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CTPYKTYPHBIX €IUHHII BeliecTBa. Pacyérel mo popmyrnam XuMHUUECKUX COCTUHEHUH.

du3nyecKue U XUMHUECKUE SIBICHUS. XUMUYECKasl peakus U €€ MpU3HaKU. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XHUMHYecKHe ypaBHeHUs. Kiaccudukanus XUMHUECKHX peakiuil (CoequHeHus,
pa3iioKeHus1, 3aMelIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOW TIOCYAOH, MpaBwjiamMH pabOThl B J1a0OpaTopuu W MpuéMamu
oOparneHus ¢ J1abopaTOpHBIM 000PYAOBAHHEM, H3YUCHHUE W OTIHCAHNUE (PH3UIECKIX CBOMCTB 00pa3ioB
HEOPraHWYeCKUX BEIIECTB, HaOMoaeHne (U3ndecKkuX (TUIaBJICHHE BOCKA, TAasHUE JIbJIa, pACTUPAHUE
caxapa B CTYyIIKE, KUIIEHWE M KOHJEHCALUsS BOJbI) U XMMHYECKUX (TOPEHHME CBEUH, MPOKAIMBAHUE
MEJHOW IPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KHUCJIOTOHM) sBJIEHUM, HaOJIOACHHWE U OIMCAHUE
IIPU3HAKOB IPOTEKaHUs] XUMHUYECKMX peakuui (pa3jokeHHe caxapa, B3aUMOJCHCTBHE CEpHOM
KHUCJIOTBI C XJIOpUJoM Oapusi, pasnoxkeHue ruapokcuaa meau (II) mpu HarpeBanum, B3aumopeicTBre
xkene3a ¢ pactBopom cosi Menu (1), u3ydenue cmocoOOB paszueneHus CMecei: ¢ MOMOIIBI0 MarHuTa,
¢unbTpOBaHUE, BBIMAPUBAHUE, JUCTUIULSILMS, XpoMarorpadus, NPOBEICHHE OUYUCTKU IOBApEHHOMN
COJIM, HaOJIIOJIECHWE M ONHCAaHUE pEe3yJbTaTOB MPOBEACHUS OIbITa, WIIIOCTPUPYIOLIETO 3aKOH
COXPAaHEHHUS MacCChl, CO3aHUE MOJIeTeH MOJIEKY (IIapOCTEPKHEBBIX).

Baskneiiluue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmecp razos. CoctaB Bo3ayxa. Kuciaopon — 3ieMEHT W NpOCTO€ BEIIECTBO.
Haxoxpaenue kuciopojna B mpupoje, (U3MYECKHE U XUMHUYECKHE CBOMCTBA (peakiUu TOPEHHS).
Oxcupnpl. Ilpumenenne kucinopona. CrocoOGbl MoyuyeHUss KHUcIopoJa B Jjaboparopuu U
npoMeblieHHocTd.  KpyroBopoTr kucinopona B mnpupone. O30H — amioTpomnHass MoIupUKALUS
KHCJIOPO/1a.

TeroBoil 3ddexkT XuMHUYeCKOW peakuuu, TEPMOXUMHMUYECKHE YpaBHEHMs, 0JK30- U
SHAOTEPMHUUYECKUE peakuu. TOIMBO: yroiab U MeTaH. 3arpA3HEHUE BO3/1yXa, YCUICHUE TaPHUKOBOTO
addexTa, pazpyiieHue 030HOBOTO CIIOSI.

Bognopon — anemeHTt u nmpoctoe BemecTBo. HaxoxxaeHue Bogopoaa B npupoje, puzndeckue u
XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0bI nostydeHust. Kucnotsl u conu.

Momnsipablit 00bE€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM.

®usznyeckue CcBoWcTBa Boabl. Boma kak pactBoputens. PactBopsl. HackilieHHble U
HEHaCBILEHHbIE PacTBOPBL. PacTBOpUMOCTB BemiecTs B BoJe. MaccoBasi J0Js BeLIECTBa B PacTBOPE.
Xumnyeckue cBoiictBa Boabl. OcHoBaHusA. Poib pacTBOpOB B IpPHUpPOJE M B JKU3HHU 4YEIIOBEKA.
KpyrosopoT BoasI B Ipupoae. 3arps3sHEHUE NPUPOAHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOIHBIX BOJ.

Knaccupukanus Heopranmdeckux coeauHeHuil. Oxcunpl.  Knaccudukanus — oxcumos:
cojieoOpa3ymolye (OCHOBHbIE, KHUCIOTHbIE, aMmdoTepHble) M HecoaeoOpasyromue. HomeHnkiaTypa
OKCUA0B. PU3NYECKNE U XMMHYECKHE CBOMCTBA OKCUIOB. [losyuenne okcunos.

OcHoBanus. Krnaccudpukanust OCHOBaHMM: INENOYM W HEPAaCTBOPUMBIE  OCHOBAHMSL.
Homenknarypa ocHoBanuil. @usnmdyeckue U XUMHYECKHE CBOMicTBa oOcHOBaHuH. Ilosyuenue
OCHOBAaHMM.

Kucnotel. Knaccudpuxauus kuciaor. Homenknatypa kucinor. Pdusnyeckue M XUMHUECKHUE
cBoiicTBa KucioT. Pan akrusHoctu metaiuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa cosieid. @u3nueckre 1 XuMU4Yeckue cBoiicta cotiei. [lonyuenue coneit.

I'enernueckas CBA3b MEXAY KIaCCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpeesIeHHe COJepXkKaHusl KHUCIopoJa B BO3/AyXe, MOJydeHue, coOupaHue,
pacrio3HaBaHME€ M M3Y4YE€HUE CBOICTB KHUCIIOpOJa, HAONIOJEHHE B3aUMOJEHCTBUS BEIIECTB C
KHACJIOPOJOM U YCJIOBHUS BO3HUKHOBEHMS W TMpEKpallleHUs TopeHus (mokapa), O3HaKOMJIEHHE C
o0Opa3laMu OKCHJOB M ONHCAaHHE UX CBOWCTB, MOJydeHHE, cOOMpaHME, paclio3HaBaHUE M U3yYCHHE
CBOMCTB BOJOpoAa (ropeHue), B3auMOAEHCTBUE Bojopona ¢ okcugoM wmeau (II) (Bo3moxHO
UCIOJb30BAHUE BHJIEOMATEpUANOB), HaOMIONeHHEe O0O0pa3loB BEIIECTB KOJWYECTBOM | MOUIb,
HCCIIeIOBaHNE OCOOCHHOCTEH PAacCTBOPEHHUS BEILECTB C PA3JIMYHON PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE
pacTBOPOB C ONPEAECIEHHON MACcCOBOW JOJEH PACTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C



MeTaulaMu (HaTpueM M KallblieM) (BO3MOXHO HCIIOJb30BAHUE BUICOMATEPHANIOB), MCCIEIOBAHUE
00pa3loB HEOPraHMYECKUX BEIIECTB pPAa3JIMYHbIX KIACCOB, HAOIIOAEHUE W3MEHEHHS OKPaCKH
UHJUKAaTOPOB B pacTBOpax KUCJIOT M IleJIouyel, M3ydeHue B3aumonencTBua okcuzpa meau (II) c
pacTBOPOM CEpPHOM KHCIIOTBI, KHCIOT C METaUlaMH, pPEaKkUUi HEeUTpaln3aluy, IOIy4eHHUE
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJIHOTO MeETajla APYTMM H3 PacTBOPA COJIM, PELICHHE
SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxkHeNne KJ1acChl HEOPraHMYECKUX COCTUHECHUIN.

IMepuoguveckuii 3akoH u Ilepumoamyeckass cucremMa xumuuyeckux 3iemenro I H.
MenneneeBa. CrpoeHune aToMoB. XuMHYecKasi CBfi3b. OKHCIMTEJbHO-BOCCTAHOBHTE/bHBIE
peakuuu

[lepBbie MONBITKK KIACCUPUKALUM XUMHYECKUX 3JIeMEHTOB. [loHATHE O Trpymnmax CXOAHBIX
2JIEMEHTOB (LLEJOYHbIE U ILEJIOYHO3EMENIbHbIE METaJlIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUIBI U TUAPOKCHIBI.

[Tepnoanueckuit 3axoH. Ilepnonudeckas cucrema xumuueckux anemenToB /. 1. Menneneesa.
Kopotkonepuoanast u jnuHHonepuoanast popmsl [leproandeckoit CUCTEMbI XUMUYECKUX 3JIEMEHTOB
. U. Menneneesa. Ilepuoasl m rpynnbl. PU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB
IIEPUOJA U TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocraB aToMHbIX sifep. M3otombl. DnexTpoHbl. CTpoeHHE 3JIE€KTPOHHBIX
000710uek aTroMoB TepBhIX 20 XxuMudeckux meMeHToB [leproandeckoit cucremsr . 1. Menneneena.
XapakTepucTUKa XHMHYECKOTO JIEMEHTa MO ero noJiokeHuro B llepuommueckoin cucreme [I. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs paJuyca aTOMOB XMMHUYECKHUX DJIEMEHTOB, METAIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJAM.

3nauenue [lepnoauyeckoro 3akoHa m Ilepuoanyeckod CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB JUIS
pa3BuUTHs Hayku U ipakTuku. [[. . MeHneneeB — yd4€HbIN U rpakJaHUH.

Xumunyeckasi cBsi3b. KoBasieHTHas (MOJsipHAs U HEMOJISIpHAsi) CBSI3b. DJIEKTPOOTPULATENBHOCTh
XUMUYECKUX JJIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHHs. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. lIponecchl OKucieHus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKCnepumenm:

U3y4eHHe 00pa3lioB BEIIECTB METANIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCUAA IIMHKA C
pacTBOpaMu KHUCJIOT U IIEJOYEH, MPOBEICHUE OIBITOB, WILTFOCTPUPYIOIUX IIPUMEPbl OKACIUTEIBHO -
BOCCTaHOBUTEJIBLHBIX peaKkiuil (ropeHue, peakliuu pa3iokeHHsl, COSTUHEHUS).

Meostcnpeomemmnie ceazu

Peanuzanus MexnpeIMeTHbIX CBSI3€W IPU U3YYEHUU XUMUU B 8 KJIacCe OCYLIECTBISETCS Yepe3
UCIOJIb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHbIX TOHSTUN, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU I OTAEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAay4YHBIM (akT, TUIoTe3a, TEOpus, 3aKOH, aHalu3,
CUHTE3, KiacCU(UKaIus, NEPUOAUIYHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHUE,
MO/IEJb, SIBJICHUE.

®usuka: Marepus, aroM, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIUJ, HU30TONBI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, AIIEKTPUUECKHI 3apsl, BEIIECTBO, TEJO0, 00bEM, arperaTHoe COCTOSIHUE
BEIIECTBA, Ia3, (PU3NYECKUE BEIMUUHBI, €IMHULIBI U3MEPEHUs, KOCMOC, TNIaHeThl, 3BE3/1b1, COMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpochepa, MUHEpabl, TOPHbIE TMOPOJBI, TMOJIE3HBIE HCKOIAaeMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecrBo u xumuuyeckasi peakuus
[Tepuonnueckuii 3akoH. Ilepuoauyeckas cucrema xuMuueckux anemeHtoB [[. . Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHYECKUX JJIEMEHTOB NEPBBIX TPEX



[IEPUOJIOB, Kalus, KalbUUsg M MUX COCAUHEHUHA B COOTBETCTBUM C IIOJIO)KEHUEM 3JJIEMEHTOB B
[Tepuoanueckoi cucTeMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKOW CBSI3U. THIIBI KPUCTANIMYECKUX  PEHIETOK,
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKU U BUIA XUMUYECKOW CBSI3H.

Knaccudukaiuss 1 HOMEHKIIATypa HEOPraHUYECKHX BEUIECTB. XMMHUYECKHUE CBOWCTBA BEIIECTB,
OTHOCAIIMXCA K PpPa3JMyHbIM KJaccaM HEOPraHWYECKUX COCIMHEHWI, TEeHETHUYeCKas CBA3b
HEOPraHUYECKUX BEILECTB.

Krnaccudukarus XUMHYECKUX PEAKIHMA 1O pa3IHuYHBIM TpU3HAKaM (10 YHCIYy U COCTaBY
YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3((EKTy, MO0 M3MEHECHUIO CTENCHEH OKHUCIICHHS
XUMHUYECKUX DJIEMEHTOB, M0 OOpPAaTUMOCTH, TIO0 YYAaCTHUIO KaTaiu3aTopa). DK30- U DHIOTEPMHUUYECKUE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonste o ckopoctn xumudeckod peakuuu. [loHstue 00 0OpaTUMbBIX KW HEOOPATHMBIX
XUMHYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX M IeTepOoreHHbIX peakuuax. [loHsTue o karanuse.
[TonsTne 0 XuMHYECKOM paBHOBeCHH. DaKTOpHI, BIUSIONIME HA CKOPOCTh XMMHYECKOW PEAKIHUH U
MOJIO)KEHNE XUMHYECKOTO PAaBHOBECHS.

OKHCIIUTENTEHO-BOCCTAHOBUTEIBHBIC ~ PEAKIIMH,  DJICKTPOHHBIM  OajaHC  OKHCIHMTEIBHO-
BOCCTaHOBUTENBHOU peakinu. CocTaBlieHHE YpaBHEHUN OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEaKIui
C MCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOTO OaaHca.

Teopust HJIEKTPOJUTHYECKOW JAUCCOIMALMM. OJIEKTPOJHUTBI W HEAIEKTPOJHUTHL. KaTHOHBI,
AHUOHBI. MexaHu3M AUCCOUMAIMN BEHIECTB C PAa3JIMYHBIMU BHUJIAMH XUMHYECKOW CBsI3U. CTENEeHb
muccoranui. CHIIbHBIE U ClIa0bIe SJIEKTPOJIUTHI.

Peaknmun wmonHOrOo OOMEHa. YCIOBHS TNPOTEKAaHWs pEaKluid HOHHOTO OOMEHa, TOJIHBIE H
COKpall€HHbIE HOHHBIE YpaBHEHUs peakuui. CBOICTBAa KHCIOT, OCHOBAaHMM U COJIEH B CBETE
MPEACTABICHUIN 00 JEKTPOJMTHIECCKOM auccormanuu. KadecTBeHHble peakiny Ha HoHbIL. [loHsTHE O
TUJIPOJIA3E COJIEH.

Xumuueckuil IKCnepumenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJIIIOB
u HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHAA HATpHs), HCCICIOBAaHUE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pEaKIMH OT BO3AECUCTBUS Pa3iMyHBIX (aKTOPOB, HUCCIEAOBAHUE
3NEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, IpoLEcca AMCCOLMALMM KHUCIOT, IIEJIOYed U CcoJei
(BO3MOKHO HCMOJIb30BaHUE BUIEO MaTepUasoB), MPOBEICHHUE OMBITOB, WLUTIOCTPUPYIOMINX MPU3HAKU
MPOTEKAaHUs peakUuii HOHHOTO oOMeHa (0O0pa3oBaHUE OCa/Ka, BbIACICHUE Ta3a, 00pa30BaHUE BOJBI),
OTBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUMil (ropeHue,
peaKiuu pasloKEHUs, COCAMHEHHUS), pACIO3HABAaHHWE HEOPraHUYECKUX BEHIECTB C TOMOIIBIO
KaueCTBEHHBIX PEAKIMI HAa NOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/a4.

HeMmeTa/ibl M UX COeUHEHUS

OOmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIE CTEIEHU
okucinenua. CTpoeHHe U (PHU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TajJOreHOB. XUMHUYECKHE
CBOMCTBAa Ha TMpuMepe Xxiopa (B3auUMOACWCTBHE C MeTalJlaMH, HEMeTaJUlaMH, MIeJI0YaMH).
XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHUE CBOWCTBA, MOJIyYeHue, npuMeHenue. [efictBue xiopa
U XJIOPOBOJIOPOJa HA OPraHU3M YesloBeKa. BaxkHenme Xa0pu/ibl U X HaX0KJIECHHUE B IIPUPO/JIE.

Obmas xapakTtepuctuka dieMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTpPOEHHUST aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (pru3nuecKkre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAa
U cepbl. ANNOTpOMHBIE MOAW(UKAIMM KHUCIOpOoAa M cepbl. XHMMHUYECKHE CBOMCTBA CEpHI.
CepoBosopoa, crpoeHue, ¢puzndeckue U XUMHUYECKUe cBOMCTBa. OKCHIBI Cepbl KaK MpPEACTaBUTEIU
KUCTOTHBIX OKcHIoB. CepHasi KHCIIOTa, (GU3MYECKHE U XUMHUYECKHe CBoicTBa (0o0mmue Kak
MPEJICTAaBUTENS Kilacca KHUCIOT M crenuduyeckue). XUMHUUYECKHUE PEaKIHH, JeKallue B OCHOBE
MIPOMBIIIIJIEHHOTO CTIOCO0a MOTyYeH s CepHOM KUCIoThl. [Ipumenenue cepHoit kuciaotel. Coiu cepHOU
KHUCTIOTHI, KAYeCTBEHHAs peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COeTUHEHHI B MPUPOJIE.
XUMHUYECKOE 3arpsi3HEHHE OKPYXKAWOIIEH Cpelbl COENUHEHUSIMU Cepbl (KUCIOTHBIE JIOK]IH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPAIICHHUS.



OOmast  xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS  aTOMOB,
XapaKTepHbIE CTENICHW OKUCIEHUS. A30T, paclpoCTpaHeHHE B MpUpoAe, (pu3nyeckne U XUMHUYECKUE
cBoiictBa. KpyroBopor azora B mpupose. AMMHUAK, €ro (QuU3MYEeCKMe M XUMHUECKHE CBOICTBA,
nosiydeHue u npuMeHenune. Coilm aMMOHUS, X (U3NYECKHE U XMMUYECKHUE CBOICTBA, IPUMEHEHHE.
KavecTBeHHast peakuusi Ha HOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ TMOIydyeHHe, (PU3HUECKHe |
XMMUYECKHE CBOMcTBa (0OmIMEe Kak NpPEeACTaBUTENss Kiacca KHUCIOT W cruenupuveckue).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHHSI B KAau€CTBE MUHEPAIbHBIX yI0OpeHHil. XuMUYecKoe
3arpsi3HEHUE OKPYKaloIlel Cpelbl COEAUHEHUSIMH a30Ta (KUCJIOTHBIE J0XAM, 3arps3HEHHE BO3/1yXa,
mouBbl U BoJoéMOB). Docdop, ammorponHsie Mogudurau Gochopa, GU3NIECKUE U XUMUICCKHEC
crorictBa. Oxcun docdopa (V) m dochopHas kucnora, QU3NISCKUE U XUMUUYCCKHE CBOWCTBA,
nosrydenue. Mcmonb3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YIOOPSHUN.

OOmass  xapaxktepuctuka dieMeHToB [VA-rpynnbel. OcOOGEHHOCTHM CTpPOEHUSI aTOMOB,
XapakTepHbIE CTENICHW OKWCIICHHUS. YTIJIEpOJ, aUIOTPOIHBIE MOAM(DUKAIINHU, pacIpOCTpaHEHHE B
npupojie, puznyeckue M XUMHUYECKHE CBOMCTBA. AjcopOmus. KpyroBopoT yrieposa B Hpupoe.
Oxcunel yriepona, ux (pu3nyecKre W XWMHUYECKHE CBOMCTBA, NIEHCTBHE HA JKUBBIE OPraHU3MEI,
MOJyYeHUE W TMPUMEHEHHE. ODKOJOTHYECKHEe MpoOJIeMBbl, CBsi3aHHBIE C OkcuaoMm yriepoaa (IV),
THIIOTE3a TI00aTbHOTO MOTEIUICHUS KJIMMAaTa, ITApHUKOBBIN 3(h(ekT. YTosbHAsS KUCIOTa U €€ COITH, X
¢u3nveckne W XWMHUYECKHE CBOKMCTBA, IOJIydeHHWE W TpHMEHeHHe. KauecTBeHHash peakius Ha
kapOoHaT-uoHBL. Mcmonp3oBaHne kapOOHATOB B OBITY, MEAWIIMHE, MPOMBIILICHHOCTH M CEIbCKOM
XO35HCTBE.

[lepBoHavanbHBIC TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAWHEHHX yriepoaa (MeTaH,
9TaH, OTHWIEH, aleTWIeH, OJTaHOJ, TJHIEPHH, YKCYCHas KucioTta). lIpupoaHble WMCTOYHUKH
YTI€BOAOPOJOB (yroJib, MPUPOJAHBIN ra3, HeQTh), MPOIYKTHl UX NepepadoTku (OEH3UH), UX pOJib B
OBITY ¥ TPOMBIILIEHHOCTH. [IoHATHE 0 OMOJIOrMUECcKH BasKHBIX BELIECTBAX: XKUPaAX, OeIKaX, yrieBoaax
— M HUX pOJM B XXHU3HM 4YelloBeka. MarepuaabHOE €IMHCTBO OPraHMYECKMX U HEOPraHMYECKHX
COEIUHEHUM.

Kpemnunii, ero pusudyeckne u XUMHYECKUE CBOMCTBA, MoJydeHHe W npuMeHeHue. CoenuHeHus
KpeMHHs B mpupone. O6mme npencraBieHus o0 oxcuae kpemuus (IV) m kKpeMHHEBOW KHCIOTE.
Cunukarel, UX UCMOJIb30BAaHUE B OBITY, B IPOMBIIUIEHHOCTH. BajkHelIIne CTpOUTENbHbIE MAaTepUAIIbI:
KEepaMHKa, CTEKJIO, ILEeMEHT, OeToH, jxene300eroH. [Ipobimembl 0e30MacHOro HMCHOIb30BaHUS
CTPOMTENbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenn .

u3yueHre o0Opa3l0B HEOPraHMYECKUX BEILIECTB, CBOWCTB COJISIHOM KHCIOTBI, IPOBEIEHHUE
KayeCTBEHHBIX pEaKUUil Ha XJIOPUA-UOHBI M HAOJIOJEHHE INPU3HAKOB HX IPOTEKAHMs, OIBITHI,
oTpakarolye (QHU3MUECKHe W XUMHMUYECKHE CBOWCTBA TaJloOT€HOB M HUX COEAMHEHUH (BO3MOXKHO
UCIOJb30BAHUE BHUAEOMATEPUAIOB), O3HAKOMJIEHHE C oO0pa3llaMu XJOPHJIOB (raJOr€HHJIOB),
O3HaKOMJIeHHe ¢ oOpa3umamMu ceppl M €€ COeIMHEHUSMHM (BO3MOXKHO  MCIIOJIB30BaHUE
BUJIEOMATEpUaNIOB),  HaOmoJeHuWe  mpouecca  oOyriMBaHUS — caxapa  NOJ  JelcTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIIOTHI, H3y4yeHUE XMUMMUYECKMX CBOWCTB pa30aBiIeHHOM CepHOM
KUCJIOThI, NPOBEIEHHE KAueCTBEHHOW peakluMM Ha Ccyib(aT-uOH U HaOmoJIeHue Ipu3HaKa eé
IIPOTEKaHMsl, O3HAKOMJIEHHE C (PU3MYECKMMM CBOMcTBaMHU a3oTa, (ochopa U UX COECTUHEHUI
(BO3MOXXHO HCHOJIB30BaHHWE BHJICOMATEpUANIOB), OOpa3liaMu a30THBIX U (PochopHBIX ynoOpeHwuil,
NoJIy4eHue, coOupaHue, paclo3HaBaHWE U M3YYE€HUE CBOMCTB aMMMaKa, NMPOBEJCHUE KauecTBEHHBIX
peakuuii Ha MOH aMMOHMS M GochaT-uOH M U3ydeHHE NMPHU3HAKOB MX MPOTEKaHUS, B3aUMOJIEHCTBHE
KOHIICHTPUPOBAHHOW a30THOIM KHUCIIOTHI C MeJbi0 (BO3MOXKHO MCIIOJIb30BaHHME BHEOMaTEpHAaloB),
U3yueHHe MoJeJel KpUCTAUIMYECKUX peIIEToK anmasa, rpaduta, ¢QymiepeHa, O3HaKOMIEHHE C
IPOIECCOM  aICOPOLMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
NPOTHBOras3a, IMOJIydeHHe, COOMpaHHe, pPACIO3HABAHWE W H3YYEHHE CBOWCTB YIJIEKHUCIOrO rasa,
MIPOBEJICHUE KAYECTBEHHBIX pEaKUMH Ha KapOOHAT M CWJIMKAT-MOHBl M W3y4YE€HHE IPHU3HAKOB MX
NPOTEKaHMs, O3HAKOMJICHME C  MPOAYKIMEH  CHIMKAaTHOH  MHPOMBIIIICHHOCTH,  pPEeLIeHne
HKCIIEPUMEHTAIBHBIX 33734 10 TeMe «BaxxHele HeMeTauIbl U UX COSANHEHHS.



MeTa/uibl M UX COEIMHEHUS

OOmast xapakTepucTUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU WX TIOJIOKEHUS B
[Tepuoaunueckoii cucreme xumuueckux semeHToB . 1. MenzaeneeBa u ctpoenust atomoB. CTpoeHue
MeTaJyIoB. Metayuinueckas CBsi3b U METAJUIMYECKAs! KPUCTAIINYECKAs PEIIETKA. DIEKTPOXUMHUUECKUN
PO HampsDKeHHH MeTauioB. Du3WuecKkne M XMMHYECKHME CBOMCTBa MeTayioB. OOmme crnocoOb
MOJTy4eHUsI MEeTAIIOB. [IoHATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnasel (cTanb, YyryH, JIOPaJIFOMMHUM, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[[lesrounble MeTaJUTBL: TIOJIOKEHHUE B Ilepmoamyeckoil cucteMe xumuueckux snemeHToB [l. U.
MenpeneeBa, cTpoeHne UX aTOMOB, HaxoXKJeHue B mpupoje. Ousznyeckue U XMMHUYECKHE CBOMCTBA
(ma mpumepe HaTpust U Kanus). OKCUIBI M TUAPOKCHABI HATpUs M Kanus. [IpuMeHeHue IMIeToYHbIX
METAJVIOB U UX COCTMHEHUN.

[[lerouyHO3EMENBHBIE METAJUIBl MAarHUM M KajbliMil: mosoxkeHue B llepronnueckod cucreme
xuMuueckux sneMeHToB [[. M. MengeneeBa, CTpoeHHME HX aTOMOB, HAaXOXJICHHE B MPHUPOJIE.
dusnyeckue U XMMUYECKNE CBOMCTBA MarHusi M Kayblus. BaxuHelmue coequHeHusT Kaablius (OKCHI,
TUAPOKCHU, o). KECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AmomuHMil: mnonoxeHune B Ilepmoamueckoil cucreme xumuyeckux anemeHtos [ N.
MenneneeBa, CTpOCHHME aToMa, HaxoOXJeHWE B mpupojae. DPu3HUecKue W XUMHUYECKHE CBOWCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: nomoxenue B Ilepuoanueckoin cucreme xumudeckux snemMeHtoB J[. M. Menneneena,
CTPOCHHE aToMa, HaXOXJAeHHE B mpupojae. Ou3ndecKkue U XUMHYECKHE CBOMCTBA xkene3a. OKCUIbI,
ruapokcuabl u conu xenesa (I11) u xxenesa (III), ux cocras, cBoiicTBa 1 oTydEHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMu METaJJIOB M CIUIaBOB, UX (PU3WYECKUMHU CBOMCTBAMH, HM3y4eHHE
pe3ynbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO MCIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH
B3aUMO/ICHCTBUS OKCHUJA KAJIbLIUSI U HATPUs C BOJOW (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHUAJIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, Ipollecca TOpPEHUs >Keje3a B KHUCIOpoAe (BO3MOMXKHO
WCIOJIb30BAHME BHUEOMATEPUATIOB), MPHU3HAKOB MPOTEKAaHUS KAYECTBEHHBIX pEaKIUil Ha HOHBI:
MarHus, Kajabllus, aTFOMUHUS, [IUHKA, Xkere3a (I1) u sxenesa (I11), menu (II), Habmronenne u onucanme
MPOLIECCOB OKpAIIMBaHUS IUIAMEHH MOHAMM HATpHs, Kajus W Kajblus (BO3MOXKHO MCIIOJIb30BaHUE
BHJICOMATEpPUANIOB), HcCCe0BaHUE aM(pOTEpPHBIX CBOWCTB THAPOKCHIA AIIOMHHHMS M THAPOKCHIIA
LIMHKA, pEHIEHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe «BakHelne MeTallyibl U UX COETMHEHUSD.

XuMHUS U OKPYKaKIIas cpena

BemectBa u Marepuansl B NOBCEJIHEBHOM MXM3HM 4YelOBeKa. be3omacHoe HCHOJb30BaHHE
BEIIECTB M XUMUYECKHX peakuuii B ObITy. [lepBas moMoIIh Mpu XUMUYECKUX 05KOTaX U OTPABIICHUSX.

XUMHYEeCKOe 3arpsi3HEHUE OKpyXaroleil cpenbl (HpenenbHas OOMYyCTHMas KOHLIEHTPALUS
BelecTs, nanee — [1JIK). Posib xuMuu B penieHnn 3K0I0THYeCKUX MPpoOIieM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3loB MaTepuanoB (CTEKIIO, CIJIaBbl METAJIOB, MIOJIMMEPHBIE MaTEpUalbl).

Mescnpeomemmnuie ceazu

Peanuzanus MexnpeIMeTHbIX CBSI3eM MPU U3yYEHUU XUMUU B 9 Kilacce OCYILECTBIISIETCS Yepes
UCIOJIb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHSITUN, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU I OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO IUKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TOHSTHUS: HAayYHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KIacCHU(pHUKAIUs, TEPUOAUIHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT, MOACTUPOBAaHNE, U3MEPEHHE,
MOJENb, SIBJICHHE, TApHUKOBBIHN 3(D(PEeKT, TEXHOTOTHsI, MaTepPHAIIBI.

®du3nka: Marepus, aroM, DOJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIUJA, HU30TOIBI,
PaaOaKTUBHOCTb, MOJIEKYNA, AJIEKTPUUECKUH 3apsijl, MPOBOJHUKH, MOJTYIPOBOJHUKH, TUIIEKTPHUKH,
(OTOPIEMEHT, BEIIeCTBO, Telo, OOBEM, arperaTHoe COCTOSHHUE BEIIeCTBA, Tra3, pacTBOp,
PacTBOPUMOCTb, KpUCTAITNYECKas] PEIETKa, CIUIaBbl, (PU3MUECKUE BETUYHHBI, €AMHUIIBI U3MEPECHUS,
KOCMHMYECKOE€ MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanwe, Ouochepa, HSKOCUCTEMa, MHUHEpAIbHBIE YIOOpEeHHS,



MUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.
I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOABI, IMOJIE3HBIE HCKOIMAEMBbIE,
TOILIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIIET'O OFPA3OBAHUSA (BA3OBbIN YPOBEHb)

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUS TPOTPAMMbI OCHOBHOTO 00IIIET0 00pa30oBaHUs JOCTHTAIOTCS
B XO04€ O6y‘IeHI/ISI XMMHH B €UHCTBC y‘-IGGHOﬁ 1 BOCIHMTATCIILHOU JACATCIIBHOCTH B COOTBCTCTBHU C
TpaaAuIIMOHHBIMHA pOCCI/If/’ICKI/IMI/I CONUOKYJIBTYPHBIMU H JAYXOBHO-HPABCTBCHHLIMHU ICHHOCTAMMU,
NPUHATHIMU B OOIIECTBE IMpaBWIaMU M HOPMaMu IOBEIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3AIIUMH 00YJaIOIINXCS.

JImaHOCTHEBIC PE3YIbTATBI OTPAKAIOT T'OTOBHOCTDH 06yqa}0m1/1xc;1 PYKOBOJACTBOBATHCA CUCTEMOH
ITIOBUTUBHBIX IEHHOCTHBIX OpI/IeHTaIII/Iﬁ U pacliupCHUC OIIbITa ACATCIBHOCTU Ha eé OCHOBE, B TOM
YuCJIe B YaCTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYIBTYPHOMY, HCTOPHYECKOMY U HAy4YHOMY
HacJIeauw, IIOHMMaHUuA 3HA4YCHUA XUMHYECKON HAayKh B JKH3HU COBPEMCHHOI'O 06mecma,
CIOCOOHOCTH BJIAZIETh JOCTOBEPHON HMH(pOpManuel O TEePeAOBBIX IOCTHKEHHSIX M OTKPBITHAX
MHPOBOH M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpOMCTBE MHpa U
o0l11ecTBa;

2) rpaIaHCKOT0 BOCIIUTAHUS:

MNpEACTAaBJICHHUA O COLOUAJIbBHBIX HOpMax HW IpaBUJIaX MEKINYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE, KOMMYHHKaTHBHOfI KOMIIETCHTHOCTH B O6H1€CTB€HHO HOJ'IC3HOI>1,
yueOHOUCCIIEIOBATENILCKOW, TBOPYECKOW ©  JPYIMX BHIAX JESTEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOM COBMECTHOM JEATEIbHOCTU IPHU BHINOJHEHUHM YUeOHBIX, MO3HABATEIbHBIX 3aj1ad,
BBIIIOJTHCHUU XUMHYCCKUX OKCIICPUMEHTOB, CO3JaHHUU y‘—Ie6HBIX IMPOCKTOB, CTPEMIICHUA K
B3aMMOIIOHMMAHHUIO W B3aWMOIIOMOIIMX B IIPOLECCE STOH y‘—IG6HOI>i JCATCIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAapUILEH C MO3MIMU HPABCTBEHHBIX U INPABOBBIX
HOPM C y4€TOM OCO3HaHUs MOCIEICTBUN NOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHUE MPEACTABICHUS O BEIIECTBE M XMMHUYECKON peakIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKd M COCTaBISIOIIME OCHOBY sl NMOHMMAaHHUS CYIIHOCTH
Hay4HOM KapTHHBl MHpa, NPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUS IPUPOJBbI,
B3aMMOCBS35X YEJIOBEKa C IPUPOAHOM Cpesloi, O POJIM XUMUH B NO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABaTEIbHbIE MOTHBBI, HAIIPABJICHHbIC Ha IIOJYyYEHHE HOBBIX 3HAHUH IO XUMHH,
HeoOXoauMble it OOBSICHEHUS HaONIOJaeMbIX IPOLIECCOB M SABJICHHUH, I103HABATENIbHOM,
MHGOPMALIMOHHON M YMTATENIbCKOM KYJNbTYphbl, B TOM YHCJE HABBIKOB CAMOCTOSITEIHOM pPabOThI C
y4eOHbIMM TEKCTaMH, CIPAaBOYHOM JIMTEPAaTypod, JOCTYMHBIMH TEXHHUYECKUMH CpPEICTBAMU
MH(GOPMALMOHHBIX TEXHOJIOT A

uHTepec K OOY4YeHHI0O U I03HAHMIO, JH0O03HATEIBHOCTb, I'OTOBHOCTb M CIIOCOOHOCTH K
caM000Opa30BaHUIO, MPOEKTHOM M HCCIENOBATEIbCKONH JESATEIBbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

0CO3HAHME LIEHHOCTH HM3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3[0POBbIO, YCTAHOBKH Ha
3JI0pOBbII 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUN U HENPHUATHE BPEIHBIX MPUBBIYEK (YIOTpeOICHUS
aJIKOTOJIs, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIOZECHUS MpaBMwil O€30MacHOCTU TpH
oOpalieHny ¢ XUMUYECKUMHU BELIECTBAMU B OBITY U peaJIbHOM KHU3HH;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpEC K MPaKTUYECKOMY U3Y4EHHUIO0 podeccuii M TpyAa pa3InyHOIo pojia, yBaKEHUE K TPYIy
U pe3ylbTaTaM TPYAOBOH AEATENBHOCTH, B TOM YMCII€ HA OCHOBE NMPHUMEHEHUS MpEeJAMETHBIX 3HAHUHN
[0 XMMMH, OCO3HAHHBIA BBIOOP MHAMBUIYAJbHOW TPAaeKTOPUU MPOJOKEHUS 00pa3oBaHUs C yUETOM
JIMYHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEeOHOCTEH,
yCHEemHON NpodecCHOHAIBHOM JEesITeIbHOCTH W Pa3BUTHUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTb
aJlanTHPOBaThCs B MPO(PECCHOHATBHOM cpee;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:

HKOJIOTUYECKU I1eJIecO00pa3HOe OTHOLIEHHE K IMPHPOJIe KaK HCTOYHMKY XH3HU Ha 3emie,



OCHOBE €€ CYIIEeCTBOBaHHMS, MOHUMAHHE IIEHHOCTH 3J0pOBOro M Oe30macHOro obpasza >KU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 370POBBIO, OCO3HAHHUE
LEHHOCTH COOJNIONEHHsSI TpaBWiI OE30MacHOr0 MOBEACHHS IMpU paboTe C BEIIECTBAMU, a TAKKE B
CUTYaLMsX, YTPOXKAIOLUX 340POBBIO U JKU3HU JIIOJIEH;

CIOCOOHOCTH NPUMEHSTH 3HAHUSA, MOJydaeMble MPU W3YYEHUH XUMUH, JJIS PEUIeHHs 3a/aad,
CBSA3AHHBIX C OKPYXKAIOWIEH NPUPOJHON CPENOM, IS MOBBIIICHUS YPOBHS 3KOJOTHYECKON KYJIBTYPHI,
OCO3HAHMA TIOOATBFHOTO XapaKTepa HKOJOTHYECKUX MpoOIeM M MyTel WX pelIeHHs IOCPEICTBOM
METOJIOB XMMHH, HKOJIOIMYECKOTO MBIIUICHHS, YMEHHMS PYKOBOJCTBOBATHCS MM B IIO3HABATEIIbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAIIPE/METHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX PE3YIbTATOB BBIICISIOT 3HAYMMBIC Ui (OPMHUPOBAHUS
MHUPOBO33PCHUS OOIICHAYYHbIC TOHATHS (3aKOH, TEOpPHWs, NPHHIMIL, THIOTe3a, (aKT, CUCTEMA,
MPOIIECC, AKCIEPUMEHT M JIPYroe.), KOTOpbhIE€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeAMeTax M TMO3BOJISIIOT Ha OCHOBE 3HAHHWM W3 ATUX MPeAMETOB (POpPMHUPOBAThH MpEACTaBICHUE O
LIETTIOCTHOW HAyYHOM KapTHHE MHpa, W YHHUBEpCAJIbHBbIE Yy4yeOHbIe JeHCTBHs (TO3HABATEINIBHEIC,
KOMMYHUKATHUBHBIE, PETYJISTUBHBIC), KOTOpble o0ecrneuynBaloT (OPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU NeATeTbHOCTH.

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS

ba3oBbIe Joruuyeckue AecTBHA:

YMEHHUS WCIIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBIITUICHHUS TIPU OCBOCHUHM 3HAHWW: PACKPHIBATH
CMBICJT XUMHYECKUX TOHSTHH (BBIICTATh UX XapaKTEPHBIC MPU3HAKU, YCTAHABIMBATH B3aHMMOCBS3h C
IPYTUMU TIOHSTHSIMH), WCIIOJIB30BAaTh TOHATHS JUIsl OOBSCHEHUS OTIEIbHBIX (AaKTOB W SIBJICHUH,
BHIOMpATh OCHOBAHWS W KPUTEPUH I KIaCCH(UKAIIMU XHMHUYECKHX BEIIECTB W XUMHUUYECKHUX
peakiuii, yCTaHaBIMBATh MPUYMHHO-CIEIACTBEHHBIC CBSI3U MEXKAY OOBEKTaMH HW3Y4YEHUsS, CTPOUTH
JIOTUYECKHE pacCyKJIeHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, 110 AaHAJOTHH), JeJiaTb BBIBOJALI U
3aKII0UCHMUS,

yMEHHE TPUMEHSITh B TPOIECCe IMO3HAHHWS TOHATUSA (NMPEAMETHBIE W METalpeJIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HWCIOJIb3yeMble B XHUMHUH, MPeoOpa3oBHIBATH IHPOKO
MPUMEHSEMbIE B XHMHH MOJCIbHBIC TPEJACTABICHUS — XUMHUUYECKHH 3HAK (CHMMBOJI DJIEMEHTA),
XuMudeckas GpopMynia U ypaBHEHUE XMMHUYECKON PEAKIIMU — MPH PEIICHUN y4eOHO-TI03HABATEIbHBIX
3a7a4, C y4€TOM ATUX MOJEJIBHBIX MPEACTABICHUM BBIABISITh U XapaKTEPHU30BaTh CYIIIECTBEHHBIE
MPU3HAKK M3y4YaeMbIX OOBEKTOB — XUMHYECKUX BEIIECTB M XUMHYECKUX PEAKIUH, BBISABIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBSI3M W MPOTHUBOPEUMS] B HU3Y4aeMbIX IIpolieccax |
SIBJICHUSAX.

Ba3oBble uccienoBarebcKHe N1eiCTBUA

YMEHHE UCIOJb30BaTh MMOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXE B
KauyecTBe OCHOBBI JUIsi (OPMHUPOBAHUS THIIOTE3Bl IO IPOBEPKE IMPABHILHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

MpHOOpeTeHHEe OMbITa MO0 IUIAHWPOBAHUIO, OPraHW3allUd U TPOBEACHUIO YYCHUUYECKUX
SKCIEPUMEHTOB, YMEHHE HaOII0JaTh 32 XOJIOM IPOIEeCcca, CaMOCTOSITENIbHO MPOTHO3HPOBATh €ro
pe3ynbTat, (opmynupoBaTh 0000IIEHHS U BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO OTbITA,
WCCeA0BaHUs, COCTABIIATE OTYET O MPOJIeTIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHE BBIOMPATh, aHATU3UPOBATh M UHTEPIPETUPOBATh MH(GOPMAIUIO PA3TUYHBIX BUAOB U
dbopM TmpencTaBIeHHs, MMONIy4aeMyI0 M3 pa3HbIX HMCTOYHHKOB (HAyYHO-TIOMYJSpHAs IUTEpaTypa
XUMHUYECKOTO COJepaHMsl, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), KpUTHYECKH OIIEHUBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPHUMEHITh pa3jNyHble METOJbl U 3allpocChl MPH IMOUCKE M 0TOOpe MHbOpMAIUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX Ui BBIMOJIHEHUS YYEOHBIX U TMO3HABATENBHBIX 3a/1a4
OTpeNeNéHHOTO0 TWIA, NPUOOpPETeHHE OmnbiTa B O00JACTH HCMOJIB30BaHUS HMH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUN, OBIAJCHHE KYyJbTYPOM aKTUBHOIO MCHOJb30BaHUS Pa3IUUYHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIIbHYIO (OpMY MpeAcTaBlIeHUs] HHGOPMALIUU
U WUTFOCTPUPOBATH pelIaeMble 3aaud HECIOKHBIMH CXEMaMH, JuarpaMmMaMu, OpYTUMH (GopMamu



rpaduKu 1 UX KOMOMHALUSIMU,

YMEHHE UCMOJb30BaTh M AaHAJIM3HPOBATh B IIpolecce Yy4eOHOM U HCCIIeI0BATEIBCKOM
JEATeIbHOCTH MH(POPMAIUIO O BIMSHUU HMPOMBIIIICHHOCTH, CEIbCKOTO XO3SHCTBA M TpaHCIOpTa Ha
COCTOSIHUE OKPYXKAIOUIEH NPUPOTHON Cpeibl.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

yYMEHHS 3a7aBaTh BOTPOCHI (B X0/ JUaOTa W (MJIM) AUCKYCCHH) IO CYIIECTBY OOCYXIaeMOu
TEMBI, POPMYIHUPOBATH CBOM MPEIOKEHUS OTHOCUTENHHO BBITIOJHEHHS TPEUIOKEHHON 3a1a4H;

YMEHUS IPEJCTABIATH MOJIYYEHHbIE PE3Yy/lbTaThl MO3HABATENIbHON NESATENIBHOCTH B YCTHBIX U
MIMCBbMEHHBIX TEKCTaX; JIelaTh MPE3EHTALUI0 Pe3yIbTaTOB BBIIIOJHEHUS XUMHUYECKOTO SKCIEPUMEHTA
(JtabopaTopHOTO OTBITA, JTAOOPATOPHON pPadOTHI IO HCCICJAOBAHUIO CBOWCTB BEIECTB, Y4eOHOTO
IIPOEKTA);

yMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAMU B COBMECTHOHN I03HABAaTEIbHOU U
MCCIIEI0BATENILCKOM AEATENIBHOCTH MPH PEUICHWH BO3HUKAIOMIMX MPOOJEM Ha OCHOBE yu€Ta OOmmx
MHTEPECOB M COIJIAaCOBaHMs MO3ULMN (0OCYyXJeHus, OOMEH MHEHMSMH, «MO3TOBBIE IITYPMBI»,
KOOpPJMHAIUSI COBMECTHBIX JIEHCTBUH, OIpeNeleHne KPUTEPUEB IO OI[€HKE KayecTBa BBIOJHEHHOU
paboThl U ApyTrHE).

PeryasiTuBHbIe YHMBepcaJlbHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSATENBHO OMNpPENeNsITh LEeNU JAEATEIbHOCTH, IJIAHUPOBAaTh, OCYLLECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTENIbHOCTb, BIOMpaTh Hambosee
a¢hdexTuBHBIE CIOCOOBI pelieHrs y4eOHBIX W TMO3HABATENIBHBIX 3a7a4, CAMOCTOSITEIIPHO COCTAaBIISATh
WA KOPPEKTUPOBATh NPEMJIOKECHHBIM aIrOpPUTM JEWCTBUU TPHU BBHINOJHEHUW 33aJaHUN C Y4ETOM
MOJIyYeHUS HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaxX — BeEUIeCTBAaX M peakUusiX, OIEHHUBATh
COOTBETCTBHUE IMOJIyUEHHOTO pe3yJbTaTa 3asBJIEHHOMN L€, YMEHHE HCIO0JIb30BaTh M aHAIU3UPOBATh
KOHTEKCTBI, [Tpe/iaraéMble B yCIOBUU 3aJaHHM.

MHNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTAaTOB IO OCBOEHHUIO 00S3aTEIBHOTO  COZACpIKaHUS,
YCTAaHOBJICHHOTO  JaHHOW  (emepalbHOM  pabodeil  MporpaMMoOM,  BBIICTSIOT:  OCBOCHHBIC
00yyaroUMMUCS HayyHbl€ 3HAHUS, YMEHHS U CIIOCOOBI JAEUCTBUH, crierupuyeckue s MpeaMeTHON
obmactu «XUMHSD», BHUIBl ACSITEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHUSA, €r0 HWHTEpPIIpPETAllH,
MpeoOpa30BaHMIO U TPUMEHEHHUIO B PA3IMUHBIX YIEOHBIX U HOBBIX CUTYaIHsIX.

K koniy o6y4yenust B 8 kiacce mpeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPAXKaTh

c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:

v’ pacKpbiBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHATHH: aToM, MOJEKYNa, XUMHUYECKHUI
3JIEMEHT, MPOCTOE BELIECTBO, CIOXHOE BEUIECTBO, CMECh (OJHOpPOJHAs W HEOJTHOPOJHAs),
BaJICHTHOCTh, OTHOCHUTEJbHAs aTOMHAs W MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIIPHASI Macca, MaccoBasi JOJIsl XUMUYECKOTO AJIEMEHTa B COCTUHEHHUH, MOJISIPHBIH
00BEM, OKCHJ, KHUCIOTa, OCHOBAHUE, COJb, DIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHHUS,
XUMHYECKas peakius, KilacCuPUKAIMs peakiMil: peakuuu COEAUHEHUs, pPEaKIHH
pa3noXKeHus, peaKkiuu 3aMEeIleHUs, peakuu oOMeHa, K30- M SHAOTEPMHUUYECKUE PEaKIIUU,
TEIIoBOM 3¢ (eKT peakuuu, sapo aToma, 3JICKTPOHHBIM CIOW aToMa, aTOMHAas OpOUTalb,
paauyc atoma, XMMUYecKas CBS3b, MOJISIpHAs W HEMOJIIpHAs KOBAJICHTHAas CBs3b, MOHHAS
CBsI3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J0JI BellecTBa (MPOIICHTHAs KOHLIEHTPALIKs)
B pacTBOPE;

v WIUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATHN ¥ IPUMEHSATH 3TH TIOHSITHS
MIpU OMMCAHUU BEUIECTB U UX MPEBPAIICHUI;

v HCIOJIb30BaTh XMMHYECKYIO CHMBOJIMKY JUIS COCTaBICHUS (DOPMYJI BEIIECTB W YpaBHEHUIA
XUMUYECKUX PEAKIUH;

v OmpeNeNsaTh BaJIEHTHOCTH AaTrOMOB 3JIEMEHTOB B OWHApPHBIX COEIAWHEHHSX, CTEIEHb
OKHCJICHHS DJIEMEHTOB B OWHApHBIX COCIWHEHUSX, NPUHAUIKHOCTh BEIIECTB K
ompenenéHHOMY KJlaccy COeIuHEHUH 1o popmynnaM, BHJI XUMUUYECKOH CBsI3U (KOBAJICHTHAS U
WMOHHAsI) B HEOPTaHNUECKUX COSAMHECHUSIX;

v’ packpsiBaTh cMmbicl Ilepuoguueckoro 3akona J[. WM. MenjeneeBa: JIeMOHCTPHPOBATH
MOHMMAaHHE T[EPUOJNYECKOM 3aBUCHUMOCTH CBOWCTB XUMHUYECKUX DJIEMEHTOB OT UX



nosioxkeHus B lleproanueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BELIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YYEHMsI, 3aKOHA ABOTa/ipo;

v/ OIKCHIBATH U XapaKTEPU30BaTh TaOINUHYI0 (GopMy [lepHOAUUECKON CHCTEMBI XMMHYECKHX
AJIEMEHTOB: pa3InyaTh MOHATUS «TJaBHAs MOArpymmna (A-rpymmna)» U «no0oYHas MOArpyIna
(b-rpynma)», Manbie u GOJBIINE MEPHOIBI, COOTHOCUTh 0003HAYECHHUS, KOTOPhIE UMEIOTCS B
tabmuue «llepmonmueckass cucrema xumuueckux osnemeHtoB Jl. W. MenneneeBa» c
YHMCJIOBBIMHM XapaKTEPUCTUKAMM CTPOEHUSI aTOMOB XMMUYECKUX AIEMEHTOB (COCTAaB U 3apsij
spa, 00IIIee YUCIIO FITEKTPOHOB U PACIIPEeSICHIE UX IO AJIEKTPOHHBIM CIIOSIM);

v kiacCH)UIUPOBATh XUMHYECKHE DIEMEHTHI, HEOPraHMYEeCKHE BEIIECTBA, XUMUYECKUE
peakuuu (Mo YUCIy U COCTAaBY YYaCTBYIOUIUX B PEAKI[MU BEIIECTB, 110 TEIUIOBOMY dPPEKTY);

v/ XapakTepu30BaTh (OIMCHIBAThL) OOIINE XUMUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KIaCCOB,
MOATBEPK/As ONMCAHME MPUMEpPAMU MOJIEKYJIIPHBIX YpPaBHEHHH COOTBETCTBYIOLIMX
XUMHUUYECKUX PEAKLIMIL;

v IPOTHO3WPOBATH CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT HMX Ka4yeCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IPEBPALLICHUN B Pa3IMUHBIX YCIOBUSIX;

v/ BBIYHCIIATH OTHOCHTENBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MAcChl BENIECTB, MACCOBYIO JIOJIIO
XMMHMUYECKOTO 3JIeMEHTa 1o (opMyJie COeIMHEHHUsI, MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOHN peakluu;

v HpI/IMerlTB OCHOBHBIC onepauI/IH MI)ICJ'II/ITCJ'II)HOI71 ACATCIBHOCTH — aHaJlu3 MW CHHTE3,
CpaBHEHHE, 0000IIeHrne, CHUCTeMAaTH3aIl0, KIACCH(PUKAINIO, BBISBICHHE MPUYUHHO-
CJIICACTBCHHBIX CBSISGI\/'I — I I/I3yquI/Iﬂ CBOI\/’ICTB BCIICCTB W XHWMHNUYCCKUX peaKHHﬁ,

€CTECTBEHHO-HAY4YHbIE METO/bl MO3HAHMUS — HAOIMIOJEHHE, M3MEPEHHE, MOJEIHpPOBAHUE,
SKCIEPUMEHT (peajbHbIA U MBICICHHBIN);

v chenoBath  NpaBWiaM  TI0Jb30BaHMsS  XMMHYECKOW  mHOCyaoil W J1abopaTtopHBIM
o0opy/noBaHHEM, a TaKKe IMpaBUJIaM OOpalleHHus C BELIeCTBAMH B COOTBETCTBUHU C
WHCTPYKUHUSMHU IO BBIIOJHEHUIO JAaOOPATOPHBIX XUMHYECKHUX OIBITOB IO TMOJYYCHHUIO U
cobupaHnio Ta3000pa3HBIX BEMIECTB (BOIOPOJa U KHCIOPO/Ia), TPUTOTOBICHUIO PaCTBOPOB C
ONpeaeIEHHON MAacCOBOM J0JIe pPacTBOPEHHOIO BEHIECTBA, IUIAHUPOBATH M MPOBOAUTH
XMMHUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIETI0YEH U KHUCIOT C IOMOIIbIO
WHIMKATOPOB (JIakmyc, (heHoadTaaenH, METHIOPAHK B IPYTHE).

K koHiy 06y4yenust B 9 kiacce mpeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXkaTh

c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHATUN: XUMHYECKHI JJIEMEHT, aToM,
MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BaJCHTHOCTD,
AIIEKTPOOTPHUIATENLHOCTD, CTENECHb OKHCICHUS, XUMUYECKasl peaklMs, XUMUYecKasl CBS3b,
TeIoBoM 3ddexkr peaknuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, OJIEKTPOIMUTHI,
HEDJIEKTPOJIUTHI,  AJNEKTPOJIMTUYECKass  JUCCOIMAlMs, peakuud HOHHOTO  OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBecHe, oOOpaThMble H  HeoOpaTHMble PEaKIHH,
OKHUCJIUTETIbHO-BOCCTAHOBUTENBHBIE PEAKIMH, OKHCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJICHUE, AJJIOTPOIHUs, aM(POTEPHOCTh, XUMUUECKasi CBSI3b (KOBaJCHTHAs, HOHHA,
MeTajindyeckas), KpHUCTaJUIMuecKass pemérka, KOppo3us METajuloB, CIUIaBbl, CKOPOCTb
XMUMHUYECKOH peakinu, mpeenbHo gomyctumas konieHTpanus [1/IK Bemectsa;

v WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHN U IPUMEHSATH 3TH TOHITHS
MIPH OTMTMCAHHUH BEIIECTB U UX MPEBPAIICHUI;

v HCHOJB30BaTh XHUMUYECKYIO CHMBOJIMKY JUIsI COCTaBIEHHs (OPMYIN BEIIECTB U YpaBHCHHIA
XUMHYECKUX PEaKIIHii;

v/ OmpenessaTh BAJICHTHOCTh U CTENCHb OKHCICHUS XUMHYECKHX DIEMEHTOB B COEIHHEHHSIX
Pa3IMYHOIO COCTaBa, MPUHAAIEKHOCTh BEIIECTB K ONpPEAeNIEHHOMY KJIacCy COEAMHEHHH Mo
dbopmynaM, BHA XUMHUYECKOW CBSI3M (KOBaJieHTHas, MOHHAas, MeTaJulnyeckas) B
HEOPraHMYeCKUX COEIMHEHUSX, 3aps] MOHA MO XUMHUECKOH (opmyle, XapakTep Cpeibl B
BOJHBIX pPACTBOpaX HEOPraHWYECKUX COEAMHEHHWH, TUI KPHUCTAIMYECKOW peréTKu
KOHKPETHOTO BEIECTBA;

v' packpeiBaTh cMmbIca Ilepuoanueckoro 3akona JI. M. MeHzeneeBa U JI€MOHCTPUPOBATH €r0
MOHMMAaHHE: OMUCHIBATh U XapaKTepu30BaTh TabmuuHyo ¢opmy Ileproanueckoil cucTembl



XMMHMUYECKHUX DJEMEHTOB: pa3jiuyaTh MOHATUS <«IJIaBHas noarpynna (A-rpynma)» H
«mobounass moxarpymmna (b-rpynma)», Manele W OoJbIIME TEPUOIBI, COOTHOCHUTH
0o0O3HaueHMs, KOTOpblE HMEIOTCA B  NEPUOJUYECKON  Tabnuie, C  YHCIOBBIMH
XapaKTepUCTUKaMH CTPOEHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB M 3apsij sjapa, oOuiee
YHCIIO DJIEKTPOHOB M pACIpeNeNieHue MX M0 3JIEKTPOHHBIM CIIOSIM), OOBSCHATH oOIIme
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Ipejaenax MallbIX
IIEPHOJIOB U IUIaBHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX ATOMOB;

KJIacCU(UIMPOBAaTh XUMHUYECKHE DJIEMEHTBHI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHUE
peaknuu (1o YUCIy M COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY AP QEKTY,
10 U3MEHEHUIO CTETIEHEN OKHUCIEHUS! XUMUYECKUX AIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CIIEHU(PHUECKIE XUMUIECKAE CBOWCTBA MPOCTHIX U
CIIOXHBIX BEIIECTB, IOJATBEP)KJAas ONMCAHWE NPUMEpPAMU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH;

COCTaBJISITh YPAaBHEHUS DJEKTPOJUTUYECKOW JUCCOIMALMHA KHUCIIOT, IIEIOYe M COJeH,
MOJIHBIE M COKpall€HHbIE YpaBHEHHS pPEaKIM HOHHOTO OOMEHa, YpPaBHEHMsSI peaKlUi,
MOATBEPXKIAIOLIUX CYIIIECTBOBAaHHE T'€HETUYECKOW CBSI3U MEXIY BELECTBAMHU Pa3IUYHBIX
KJIaCCOB;

pacKpblBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHUNA  MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca ITUX PEeaKIMii;

MPOTrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTU
MPOTEKAHUSI XUMHUECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCUTEJIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOTO 3JeMeHTa 1o (opMyJie COeIMHEHHUsI, MacCOBYIO JIOJIIO BEIIECTBa B PAacTBOPE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM peaKIny;

coOiroAaTh MpaBuiia MOJb30BAHUS XMMUYECKON MOCYI0N U J1abopaTOpHBIM 000PY/I0BAHUEM,
a TaKkKe MpaBuia OOpamieHHs] C BElIeCTBAMU B COOTBETCTBUU C HMHCTPYKLIMSIMH IO
BBITIOJIHEHUIO JIA0OPATOPHBIX XMMHUYECKHUX ONBITOB IO TMOJYYEHHUI0O U COOHpaHUIO
ra3z000pa3HbIX BEMIECTB (aMMHUaKa M YTJIEKHCIIOTO Ta3a);

MPOBOJUTHh PpEaKUWH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHII-, HOIUI-, KapOoHaT-, Pocdar-, cunmkar-,
cynabdaT-, THAPOKCHA-UOHBI, KAaTHOHbI AaMMOHHS ¥ HOHBl HM3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEpalii MBICTUTENIHON JAEATeIbHOCTH — aHalu3 M CUHTE3,
cpaBHEeHHE, 0000IIeHNe, CUCTEMAaTH3alUI0, BBIABICHHE MPUUYMHHO-CIEACTBEHHBIX CBSI3EH —
JUI U3y4YEHHs] CBOICTB BEIIECTB M XUMHUYECKHX PEaKIHil, eCTeCTBEHHO-HAYUYHbIE METO/IbI
Mo3HaHusi — HaOIIOACHHE, H3MEpPEHUEe, MOJICIMPOBAHHUE, SKCIEPUMEHT (pealibHbli U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUEYPOKOB XUMMHWHU B 8 KIIACCE

KoaudecTBo 4acoB

Ne HaunmeHoBaHHMe pa3leJioB M TeM DJIeKTPOHHbIE (uu¢possbIe)
KonTtpoJbHbie IIpakTHYeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pa3nex 1. IlepBoHayaibHble XHMHYECKHE TIOHATHS
Xumust — Ba)kKHasI 00J1acTh
11 €CTECTBO3HAHUS u MPaKTUYECKOM 5 2 bubmmorexa oK
' p https://m.edso0.ru/7f41837c
JESITeTFHOCTH YeJIOBEKa
bubnuoreka [HOK
1.2 B 1 1
CIICCTBA H XHMHACCKHE peaiii ° https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Paspnen 2. Baxneiiume npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
21 Bo3ayx.  Kucnopon. Ilomsitue 00 5 bubnuoteka [HOK
' OKCHJIax https://m.edsoo.ru/7f41837c
bubnmmoreka IHOK
2.2 Bonopon. [TonsiTie 0 KHCIOTaX U COMSIX 8 1 httos://m.edsoo.ru/7fA1837¢
23 Bona. PactBOpBI. [Mousarue 00 5 1 1 bubanorexa HOK
' OCHOBaHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE  KJIacCChl ~ HEOPraHUYECKUX 11 1 1 bubnuoteka [HOK
' COEIMHECHUIN https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumudeckux 3j1eMenToB /. U. MenaeneeBa. CTpoenne aToMoB. XUMHYECKAsI
cBsi3b. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKINH

[Tepuonnueckuit 3aKOH 51

31 [lepuoguueckas cucTeMa XHMHUYECKHUX 7 bubnuoreka [MOK
anemMeHToB  /JI. n. MeHpeneera. https://m.edsoo.ru/7f41837¢
Crpoenue aToma

3.2 Xumuueckas cBiI3b.  OKHCIHUTEILHO- 8 2 bubnuoreka LHOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTAHOBUTCJIbHBIC PCAKIIUN

https://m.edsoo.ru/7f41837¢c

Hroro no pazgeny 15 bubmmorexa HOK
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 bubnmorexa HOK
https://m.edsoo.ru/7f41837c

OBIIEE  KOJIMYECTBO  YACOB 1o 68

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

TEMATHYECKOE IINTAHUPOBAHUEYPOKOB XUMMHWH B 9 KIIACCE

KosmmuyecTBo yacoB DJIeKTPOHHbIE
Neni/m | HawmMeHoBaHMe pa3/ieJioB U TeM MPOrpaMMbl KOHTPOJIbHbIE IIpaKTHYecKHe (unposrie)
Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMHuyeckue peakuun
11 [ToBTOpeHue u yriryOjieHHE 3HAHUM OCHOBHBIX 5 1 bubnuoteka HOK
' pasziesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE =~ 3aKOHOMEPHOCTH  XHUMHYECKHUX 4 bubnuoreka HOK
' peakuuii https://m.edsoo.ru/7f41a636
DIEeKTPONUTHYECKAS JUCCOLMALTHS. bubnuoreka [HOK
1.3 8 1 1
XHAMHUYECKUE PEAKIUU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
21 O6mras XapaKTEePUCTHKA XUMUYECKUX 4 1 bubnuoteka LHOK
' anemeHTOB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
29 OO6mras XapaKTEPUCTHKA XUMHUYECKUX 6 bubnuoTeka [HOK
' anemeHTOB VIA-Tpynmel. Cepa u e€ coeMHeHUS https://m.edsoo.ru/7f41a636
Obmas XapaKTepUCTHUKa XUMHYECKUX
2.3 BJIeHl\ieHTOB VAI-)r ﬁbl Azot, dochop u ux 7 1 bubmorera HOK
' PYIHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
Obmas XapaKTepUCTUKA XUMHYECKUX
24 aneMeHTOB IV A-rpymmel. Yriaepoa u KpeMHUi u 8 1 2 bubmotera HOK
' ' https://m.edsoo.ru/7f41a636
WX COEMHEHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl 4 MX COeIMHEHHUS
. bubnuoreka LHOK
3.1 4
Obuiie CBOACTBA METAILIOR https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

bubnuoreka HOK

3.2 Baxxuetimme MeTamuibl U X COSTUHCHUS 16 https://m.edsoo.ru/7f41636
Wroro mo pazueny 20
Paznen 4. Xumus n okpy»kamomias cpeaa
41 B 3 bubnmmoreka [HOK
. €IIeCTBA U MaTepUaibl B )KMU3HHU YEJIOBEKa https://m.eds0o.ru/7f41a636
Wroro mo pazueny 3
p 3 bubmmoteka HOK
C3CPBHOC BpeMA https://m.edso0.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE INJMIAHUPOBAHHUE 110 XUMHWH 8 KJIACCA

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne aTra nudpoBbIie
Tema ypoka Kontpoiasbubie | IlpakTHyeckue o nupp
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumun. Ponp XuMuUM B KHU3HU 1 bubanorexa [HOK
yenoBeKka. Tena 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 [ToHusTHEe 0 MeTOAX MMO3HAHUSA B XUMUU 1 bubmiorexa LHOK
https://m.edsoo.ru/ff0d227¢
[IpakTtuueckass pab6ota Ne 1 «[IpaBuna
3 paboTel B JIA0OpaTOpUM U TPHUEMBI 1 bubnuoteka [HOK
oOpareHus v 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Uuctele BemectBa u  cMmecd. CrocoObl bubnmoreka [HOK
4 N 1
pasaesieHusi cMecen https://m.edsoo.ru/ff0d26ca
IIpa eckast pabora Ne 2 «Pasgenenue
5 ChfecI:{eT; IzHaKnﬂ I/II;/IC CTO‘II/ICTKI/I«HOB;[ :H:ZIITI 1 bubmorexa LOK
p p P https://m.edsoo.ru/ff0d28c8
COJIH)»
bubnuoreka LHOK
6 ATOMBI 1 MOJICKYITBI 1 https://m.edsoo.ru/ff0d2a6¢c
XHUMHUYECKUE DJIEMEHTHI. 3HAKH (CHMBOJIBI) bubnuoreka [HOK
7 1
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CHOKHBIE BEIIECTBA 1 Eubmiorexa HOK
P https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 bubmnorexa HOK
yip yd https://m.edsoo.ru/ffod2d50
3aKOH IIOCTOSIHCTBA COCTaBa BEIECTB.
10 Xumnueckas  (opmyna BaJ‘IeH”IFLII{OCTL 1 bubmmorera LIOK
PMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUUYECKHUX DJIEMEHTOB
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11 OTtHocuTeNbHAS aTOMHast Macca. bubnunoreka [HOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 710151 XMMHUYECKOTO 2JIEMEHTa B bubnmmoreka [HOK
COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Mosb. MousipHast bubnuoteka [HOK
Macca https://m.edsoo.ru/ff0d5230
14 @Ou3n4ecKkue ¢ XUMHUYECKHE  SIBJICHHS. bubmmoteka [HOK
XHAMHUYECKas peaKus https://m.edsoo.ru/ff0d37fa
15 IIpm3nakn ©  ycllOBMS ~ IIPOTEKaHUsA bubnuoreka [HOK
XUMHUYECKUX PEeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHMs] MacChl  BEIIECTB. bubnuoteka [HOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
17 Brramcnerns xoamdecTBa, MacChl BEMIECTBA bubanorexa HOK
[0 YPaBHEHUSIM XUMHUUYECKUX PEaKIIHil https://m.edso0.ru/ff0d5708
Knaccudukanuss  XuUMUYECKHX €aKIui
18 (coenmf()eHmu a3JI0)KCHHS 3aMIe)1ue:Hﬂ bubmorexa HOK
- P ’ ’ https://m.edsoo.ru/ff0d3f34
oOmMmeHa)
M. B. JlomonocoB «— EHBII-
19 SHIMKJIOICIUCT 06006 e:HI/Ieyq u bubmorexa HOK
1 JHCT. . B https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIus 3HAaHUH
20 Kontponpras pabora Nel mo Teme bubnuoTeka [HOK
«BellecTBa U XUMUYECKUE PEAKITUM https://m.edsoo.ru/ff0d4290
Bo3s — cmech razoB. CocTtaB BO3ayxa.
21 Kncizxo —  DBJIEMEHT Hu 1II (f[gT)i)e bubmorexa HOK
PO P https://m.edsoo.ru/ff0d448e
BemiecTtBo. O30H
duznyeckue W XUMHUYECKHE CBOMCTBa
22 KHCJIOpoJia (peaKImi OKUCIICHHUS, TOPCHHE) Bubmiorexa HOK
P P » TOP ' https://m.edsoo.ru/ff0d4614
[Tonsatue 06 okcumax
23 CrocoObl  MOMydeHUsT  KHUCIOpojJa B bubnmoreka [HOK

J'Ia60paTOpI/II/I u IMPOMBIIIIJICHHOCTH.

https://m.edsoo.ru/ff0d497a
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IIpumeHeHnue kucnopoaa

TemmoBoit ApGEKT XUMUYECKONW pPEeaKIHH,

bubnnoreka [HOK

24
MOHSATHE O TEPMOXMMHUUYECKOM YPaBHEHUHU, httos://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUECKHUX PEAKITUAX
Tomuso He(Th, 0JIb W MeETaH).
25 3ar asHeHHe( (11)303 er CIIOCOOBI er)o bubmiorexa LHOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILECHUS
IIpaktiueckasts pabora Ne 3 mo Teme
26 <<1?IOJ'I E€HUE I/Ip coOupanue KHUCIOpOIa Bubmuoreka HOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOUCTBY
97 Bonopox — anemMeHT u mpocToe BEmIECTBO. bubnuoreka [HOK
Haxoxnenne B npupone https://m.edsoo.ru/ff0d4dd0
Ousnveckue W XUMHUYECKHE CBOMCTBa bubnmmoreka HOK
28
BoJopona. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHaTHE O KACIOTAX U COJISAX bubmroTera HOK
https://m.edsoo.ru/ff0d50d2
30 CrmocoObl  modydeHHss ~ BoJopoJa B bubnmoreka [HOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpaktueckas pabora Ne 4 mo Teme
31 «IEI)OJ'I eHue I/Ip cobupaHue BOIOpOIa Brbmiorexa HOK
yi . p s0pod, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
. N bubnuoTeka LHOK
32 MounsipHbiii 00BEM ra3oB. 3akoH ABOTaIpPoO https://m. edsoo.ru/ff0d542e
Brraucnenns o0BéMa KOJIMYECTBA
33 BellecTBa rasa IIo e,ro W3BECTHOM Brbmorexa HOK
. . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brraucnenns 00BEMOB ra3oB o
34 aBHEHUIO peakIMd Ha OCHOBE 3aKOHAa Bubmiorexa HOK
yp . p . https://m.edsoo.ru/ffod5708
00BEMHBIX OTHOIIIEHUI ra30B
35 dusnyeckre U XUMHUYECKHE CBOMCTBA BOJIbI bubnuoreka LHOK
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https://m.edsoo.ru/ff0d587a

36 CoctaB  OCHOBaHHH. [Tonsatne 06 bubnuoreka L[IOK
MHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurens. Haceimenneie u
37 He}?acm erHme :CTBO Bl Macci)IBaﬂ 0JIs1 bubmorera LIOK
o P Pl A https://m.edsoo.ru/ff0d5b40
BEILECTBA B PaCTBOPE
[IpakTueckas pabora Ne 5 mo Teme
«IpuroroBnenue pacTBOpPOB c bubnuoteka [HOK
38 . . .
OnpeneaEHHON MacCcoBOM JI0JIen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KonrtponsHast pabora Ne2 mo Teme bubnuoreka [HOK
«Kucnmopoa. Bomopona. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcunpr: COCTaB, KJ1accuUKaIus, bubnuoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue €CKHEe CBOMCTBa
41 KI/I;};}II{LI;IX ZICHO);I;I{ZIII;I:I HKH aMQ)oBTeI/I Hl;jx bubmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus:  cocTaB,  KjaccU(UKaIus, bubnmoreka [HOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne ©W  XUMHYECKHME CBOWCTBA bubnuoTeka [HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
KucnoTsr: COCTaB, Kiaccudukanus, bubnuoreka HOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyueHne W  XHMMHYECKHME  CBOMCTBa bubnuoreka I[HOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CIOCOOBI bubnuoreka [HOK
MOJIY4YECHUS, XUMUYECKUE CBONCTBA https://m.edso0.ru/00ad9474
I1 0 Ne 6. Pemenue
pakTudeckas paboTa Buborexa 10K
47 OKCMEPUMEHTAJbHBIX 33/ad 10  TeMe

«OCHOBHBIC KJIaCChbI HCOPTaHNUYCCKUX

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

COEIMHEHUN)

48 I'enetnyeckass CBsS3b MEXAYy Kilaccamu bubnunoreka [HOK
HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50
. bubnuoteka [HOK
49 O0001enne U cucTeEMaTH3a 3Ha
HHCHHE H CHCTCMATHSAII SHAHIHI https://m.edso0.ru/00ad9cb?2
KonrpoisHas abora Ne3 mo Teme
50 "OCH(I:BHble KE’&CCBI HEOPraHUYECKUX Bubmuoreka LOK
“n P https://m.edsoo.ru/00ad9ela
coeqUHEHUH
IlepBrie ITOTIBITKU KinaccupuKarin
51 XI/II\I/)II/IIIGCKI/IX SJIEMEHTOB HOH(}[)TI/IGH 0 bubmiorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIITaxX CXOAHBIX AJIECMEHTOB
Ilepnonuueckuii 3axkoH u Ilepmognueckast
52 cnfTeMa XUMHUYECKUX BJ'ICMGETOJ; I " bubmorexa HOK
o https://m.edsoo.ru/00ada52c
MeneneeBa
53 Ilepuoasl, rPyIIIbL, TOATPYIIIIBI bubmroTera HOK
p » TPYIHEL, pyn https://m.edsoo.ru/00ada52c
54 Crtpoenune atomoB. CocTaB aTOMHBIX SEP. bubnuoreka [HOK
W3oTtomsr https://m.edsoo.ru/00ada342
CTpoeHne DIEKTPOHHBIX 000JI0OUYEK aTOMOB
55 3J'IepMeHTOB ITe I/Ilz) nyeckort cucremsnl . 1 bubmorexa HOK
proa T https://m.edsoo.ru/00ada6bc
Meupeneena
XapakTepuCTUKa XUMHUYECKOTO DJIEMEHTA
3 P o bubnuoreka HOK
56 Mo ero mnoJiokeHuto B Ilepuonnueckoi
https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa
3nauenue Ilepuoamdeckoro 3akoHa IS
pa3BuTus Hayku u npaktukd. JI. . bubnuoTeka LHOK
57 A
MenneneeB —  yud€HbBI, m@egaror u https://m.edso0.ru/00ada96e
rpaXIaHUH
58 PesepBHBIIt  ypOK. O6oOumenne  u bubnuoreka LIOK

cucremaTu3anus 3HaHui / Bcepoccuiickas

https://m.edsoo.ru/00adb33c
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poBepoyYHas pabora

KontponeHast pabora Ned mo Teme

59 «Ctpoenne aroma. XHUMHUYECKasi CBSA3bY / 1 bubmorexa LOK
BcegoccnﬁCKaﬂ poBepoYHas paboTa tps://m.edseo.1u/00adhA86
60 DNEeKTPOOTPULIATEILHOCTh aTOMOB 1 bubnuoteka [HOK
XUMHUYCECKUX 3JICMCHTOB https://m.edsoo.ru/00adaab8
bubmmoteka OK
61 HIoHHaA XHMHYECKaT CBA3E 1 https:// m.edsoo.ru/00a£c34
62 KoBanenTHas nosisipHasi XuMu4eckasi CBs3b 1 bubmorexa LOK
https://m.edsoo.ru/00adaab8
63 KoBanentHnas HemossipHas XUMHUYECKas 1 bubnuoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
bubnmmoreka OK
64 Crenexs okuCeHHA 1 https:// m.edsoo.ru/OOadLaIe28
65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubnmoreka [HOK
peakuuu https://m.edso0.ru/00adb076
bubnmoreka OK
66 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 https://m.eds00.ru/0 OastI) 076
67 EEZ:E:&I:;II/IH?»ELHH}ZP 0K.3HaHIg71606mneoHI/Ie TeMi 1 bubmorexa HOK
https://m.edsoo.ru/00ad9ch2
«CTtpoeHne atoMa. XUMHYECKas CBS3b)
68 PeszepBHbIit YPOK. O06o0meHue u 1 bubnuoteka [HOK
cucTeMaTH3alys 3SHaAaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHME 110 XUMHUH 9 KJTIACCA

Kosau4vecTBO yacoB DJIeKTPOHHBbIE

Ne ara uugpoBbie
Tema ypoka Konrpoabubie | IIpakTHyeckue a op

n/n Bcero u3yuyeHusi = odpa3zoBaTesibHbIE

padoTsbI padoThI
pecypchl
Ilepuoauueckuit 3akoH. Ilepuoauueckas
1 cnfTeMa XUMHYECKUX BJICMCEITOB d " 1 bubmorexa HOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MCHEHHHM CBOWCTB
2 XI/IMI/I‘IGCKEIX AJIEMEHTOB  IEPBBIX éx 1 bubmmorexa LOK
P P https://m.edso0.ru/00adb6b6
MEepUOIOB

3 Knaccuduxarus u HOMEHKJIaTypa 1 bubnuoteka [HOK
HEOpPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bugel  XuMuUyeckol CBSI3M M TUIIBI 1 bubnuoteka [HOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponpaast pabora Nel mo Teme

5 «IloBTOpeHne w  yruyOJleHWEe  3HAHHWI 1 1
OCHOBHBIX Pa3fIelIoB Kypca 8 Kiraccay

5 Knaccudukanus XMMUYECKUX peaKIuil 1o 1 bubnuoreka [HOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTMe 0  CKOpOCTM  XMMHUYECKOH

7 eakuuu. llousrTue P O TOMOTI€HHBIX U 1 Brbmorexa HOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[loHaTHE O XHWMHYECKOM pPaBHOBECHHU.

8 ®dakToppl, BIUAIOIIME HAa  CKOPOCTh 1 bubnuoreka HOK
XUMHUYECKOM  peakuuu U  TOJIOKEHUE https://m.edsoo.ru/00adc28c
XMMHYECKOTO PaBHOBECHS

9 OKHCITUTETbHO-BOCCTAHOBUTEIHHBIC 1 bubnuoreka LHOK
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopust MEKTPOTUTHUECKON AUCCOIHAIIHH. 1 bubnuoTeka [HOK

CunbHEIC U cIa0ble SJICKTPOJIUTLL

https://m.edsoo.ru/00adcd68
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Bbubnuoreka [HOK

11 51 7
OHHBIC YPABHCHHA peaitii https://m.eds00.ru/00add448
XUMHUYECKUE CBOMCTBA KHCJIOT u
12 OCHOBAaHHMII B CBETE€ IMIPEACTABICHUI 00 bubmiorexa HOK
o el https://m.edsoo.ru/00add5d8
IEKTPOJIUTUICCKON TUCCOLIUAITAN
XHUMHYECKHE CBOMCTBA COJICH B CBETE
13 MIPENCTABIEHHH 00 DIIEKTPOJIUTHUYECKON Bubnmoreka HOK
p p https://m.edsoo.ru/00add8b2
JIACCOLMAIAN
14 TloustTie o runpoan3e cojie Bubmuoreka HOK
P https://m.edsoo.ru/00add9d4
. bubnuoteka [HOK
1
5 O0001IeHne U cucTEMaTU3aINs 3HAHUH https://m.edsoo.ru/00addd12

16 [Ipaktueckas pabota Ne 1. «Pemenue bubnuoreka [HOK
JKCIIEPUMEHTAIIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
KouTponsnas abora Ne2 1o Teme

17 <<9J‘I€II:T OJ'II/ITI/I‘IeI:JKaH IUCCOLAIINS bubmroTera HOK

p ) https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX)

18 O6mras XapaKTEePUCTHKA raJIOTEeHOB. bubnuoteka [HOK
XHUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XII0POBOAOPOI. Consasas KHUCJIOTa,

19 XI/IME‘ICCI?I/IS : CBOJiCTBA [IOJIy4EHUE bubmuorexa HOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktueckas pabora Ne 2 1o Teme
20 «l—];I)OJ'I eHue COJfHHOfI KHCJIOTHI, U3YYECHUE Brbmorexa HOK
. y? » M3YH https://m.edsoo.ru/00ade348
€€ CBOUCTBY
Breruuciesys no ypaBHEHUSIM XMMHUYECKUX

21 €aKIUii, eclii OZEIH A3 pEareHToB JaH B bubmzorexa HOK
P ’ p https://m.edsoo.ru/00ade488
N30BITKE

29 OOmast xapaktepucTuka 31emMeHToB VIA- bubnnoreka [HOK
TPYIIBI https://m.edsoo.ru/00ade64a

23 AnnotponHslie MOJIU(pHUKAUN CEPBI. bubnuoreka [HOK

Haxoxnenune cepsl U €€ COEOUHEHHU B

https://m.edsoo.ru/00ade64a
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npupoje. XMMUYECKHE CBOMCTBA CEPhI

CepoBosiopos, cTpoeHHe, (QHU3UYECKHE U

Bbubnuoreka [HOK

24 .
XUMHUUYECKUE CBOMCTBA https://m.edso00.ru/00ade802
Oxcuabl CepBI. CepHas KHCJIOTA,
25 ¢busnveckue I:I XI/IMI/I‘IECKI/IG CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHAMHMYECKUE pEaKLMH, JIEKAIIUE B OCHOBE
MPOMBIIIJIEHHOTO ~ croco0a  MOJTYYEeHHS

26 cg HOM KHCJIOTHI XI/IMI/I}‘I;ICCKOC bubmorexa HOK
P ] . https://m.edsoo.ru/00adec8a
3arpsi3sHEHUE OKpY KaroIeu cpenbl
COCITMHEHUSIMH CEPBI

97 Brruncnenne MaccoBOW  IOJM  BBIXOJIA bubanorexa HOK
MPOAYKTA PEAKIINKU https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTHKa dJIeMeHTOB VA-

28 rpymnmsl.  A30T, pacnpoCTpaHEHHE B bubnuoteka [HOK
npupojsie, (UMYECKUE W XUMHUYECKHE https://m.edsoo.ru/00adeea6
CBOWCTBA

29 AMMHak, ero (uU3HYECKHE U XHUMHUYCCKHE bubnuoteka [HOK
CBOICTBA, MOJIYyYEHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[Ipaktuueckass pab6ora Ne 3 1o Teme

30 «IEI)OJ'I eHue aII\)/IMI/IaKa HU3y4YCHUE €ro bubmorexa HOK

ol ’ ya https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHast kucioTa, e€ QU3MYECKHE U bubnuoteka [HOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHue  HUTPATOB U coOJei
aMMOHHUS B  KauyeCTBE  MHUHEPAIbHBIX bubnuoreka HOK

32 .
ynobpeHuii. XuUMHUYECKOe  3arps3HEHHE https://m.edsoo.ru/00adf518
OKpYXarollel cpeibl COeAMHEHUSIMU a30Ta
®ochop.  Oxcun ochopa (V u

33 (poc:g)o pHaH KI/ICJ'IOTa(b ((II))HI;qucgm)e U bubmorexa LIOK

P . ’ https://m.edsoo.ru/00adf68a
XMUMHYECKUE CBOMCTBA, MOIyUYeHUE
34 Hcnons3oBanue ¢docdaTtoB B KauecTBe bubnuoreka I[HOK



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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MUHEPAIbHBIX YIAOOpeHUil. 3arps3HeHHe
MIPUPOTHOM cpenpl hochaTamu

https://m.edsoo.ru/00adfc20

VYriepoa, pacmpocTpaHEHUE B IPUPOJIE,

bubnuoreka [HOK

35 .
¢du3nvecKkne 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Okcunpl  yriaepona, uX (U3MYECKUE U
36 XUMHYECKHE CBOMCTBA. DKOJOTHYCCKHE bubnmmoreka [HOK
npoOeMbl,  CBsI3aHHBIE C  OKCHIOM https://m.edsoo.ru/00adfebe
yraeposa (1V)
37 VYronapHas KUCIO0Ta U €€ COon bubnnotexa HOK
https://m.edso0.ru/00ae006¢c
IIpaktiueckasts pabora Ne 4 1o Teme
38 "l'll)on eHHe ’ JIEKACIIOTO rasa bubnnotexa HOK
ol a . https://m.edsoo.ru/00ae027e
KauectBennas peakius Ha kKapOOHAT-HOH
IlepBoHayanpHBIE MOHSITUSA 00
39 0 rpaHquCKHX BEIECTBAX KakK 0 bubmorexa HOK
p https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepoia
40 KpeMuunii 1 ero coetnHeHns bubmroTera LOK
p https://m.edso0.ru/00ae080a
[IpakTtuueckass pabora Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX  3aJad [0  TeMe bubnuoreka [HOK
41 .
«BaxkHelmme HeMeTaJLIbI Hu 1504 https://m.edso0.ru/00ae0bf2
COEIUHEHUS
Kourponbnas abora Ne3 mo Teme
42 «Ba>KII){eI71mI/Ie P HEMETAJLIBI 51 50,4 Eubmiorexa HOK
https://m.edso0.ru/00ae0el8
COEIUHEHUSD)
OO0Omass  XapakTEepPUCTHKA  XUMHUYCCKUX
43 3JICMEHTOB — METaJUIOB. MeTamindeckast bubnuoreka HOK
CBA3b U METAJUIMYECKass KpUCTaJUIMYecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBAa METAIIOB
XUMHUYECKUE CBOMCTBA METAaJIJIOB.
. . bubnuoTeka LHOK
44 DNEeKTPOXUMHUYECKUN  psii  HANpsOKEHUU

METAJlJIOB

https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OOme crmocoObl MOJTY4YEHUS METaJUIOB.
CmiaBel.  Brerumcnenus 1o YPpaBHCHUAM

bubnuoreka [HOK

4
S XUMHUYECKUX pEaKUWid, €CIu OJHH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJCPIKUT MPUMECH
46 IloHsiTe 0 KOPPO3UU METAIIOB bubmorexa HOK
pp https.//m.edso0.ru/00ae1278
bubnnoreka [HOK
4t [Henounpie meTaLte! https://m.edso0.ru/00ae14b2
48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus bubmorexa LOK
https.//m.edso0.ru/00ae14b2
[IleroyHO3€EMENBHBIE METAIUIBI — KaJbLUN U bubnuoreka [IOK
49 .
Maraui https://m.edsoo.ru/00ae15e8
50 Baxnenmme coeqUHESHNS KaJIbITHS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O000111eHNE U CUCTEMATHU3ALMS 3HAHUN
JKéctkocth Bombpl ®W cmocoObl €€ bubnuoreka [HOK
52
YCTpaHEHHUS https://m.edso00.ru/00ae1886
IIpaktuyeckas pabora Ne 6 1o Teme
53 "}EéCTKOCTB BI()) Bl W MeTompl  eé bubnnotexa HOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubnuoteka LHOK
>4 AmiOMUHHH https://m.edsoo.ru/00aelc64
55 AMdorepHble  CcBOWCTBAa  OKcHIA U bubnuoTeka [HOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuoTeka HOK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxcuppl, ruapokcuabl u conu xenesa (1) u bubnuoreka HOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o001IeHre U cucTEMAaTH3aIMs 3HAHUH
I1 o Ne 7. P
pakTudeckas paboTa CIICHHUE Buorexa 110K
59 OKCIEPUMEHTAJbHBIX 33Jad 10  TeMe

«BakHeumine MeTalJIbl U UX COCTUHEHUS

https://m.edsoo0.ru/00ae3de8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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Breraucnenus mo YPaBHCHUAM XHUMHNYCCKHUX
peakumii, ecau OJUH U3 PEarcHTOB JlaH B

60 M30BITKE  WMIM  COJCPKHUT  NPUMECH. 1 bubmmorexa LIOK
. https://m.edso0.ru/00ael750
BerumciieHuss MaccoBOii  JOJIM  BBIXOJA
MIPOJIYKTA PEAKIIUU
61 O000111eHrEe B CHCTEMAaTH3aLUs 3HAHU I 1
62 KontponeHast pabora Ned mo Tteme 1
«BasxkHennre MeTallIbl 1 UX COCIMHEHMS
63 BemectBa m Marepuansl B MOBCEIHEBHOU 1 bubanorexa [HOK
JKM3HH YEeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HCHUE OKPYKaIoIIel 1 bubnuoteka [HOK
cpenapl https://m.edso0.ru/00ae4270
65 Posib xumMuu B pemIEeHWH HKOJOTHYECKUX 1 bubnuoteka [HOK
npooieM https://m.edso0.ru/00ae4270
66 PesepBHbIit YPOK. O000menne u 1 bubanorexa IHOK
CHCTEMAaTHU3alIMs 3HAHHUI https://m.edsoo.ru/00ae0d0a
67 PeszepBHbIit YPOK. O06o0menue u 1 bubnuoteka [HOK
CHCTEMAaTHU3alIMs 3HAHHUI https://m.edsoo.ru/00adb33c
68 PeszepBHbIit YPOK. O06o0menue u 1 bubnuoreka [HOK
CHCTeMaTH3alus 3HaHuI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YJACOB 110 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NnpeaMeTHbIC pe3yJbTaThbl OCBOCHUSHA OCHOBHOI1
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKHUEC ITOHATUS)

1.1

pacKpbhIBaTb CMBICI OCHOBHBIX XHUMHUYECKHUX TMIOHSATHNA: aToM, MOJIEKYJIa,
XMMHMUYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJI0)KHOE BEIIECTBO, CMECh
(omHOpOIHAsE W HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTEIbHAsT aTOMHAas U
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
JI0JISI XMMHUYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJISIPHBIN 00BEM, XMUMHYECKas
peakuus, KilacCH(UKAIMSA  peaKIuil: peakluud  COCJAUHEHHS, peaKInuu
pa3ioKeHusl, peakiuy 3aMelIeHHs], peaKlM 0OMeHa, 3K30- U SHA0TEPMUYECKUE
peakuuu, TemiaoBod 3(PQeKT peakuuu, pacTBOpP, MaccoBas J0Js BellecTBa
(TIpolIeHTHAsI KOHIICHTPAIIHS) B pAaCTBOPE

1.2

HUILNTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHHN U IMPUMCHATH
OTHU IOHATHA ITPU OMMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

WCTIOJb30BaTh XUMUYECKYI0 CHMBOJIUKY IS COCTaBJIeHHUS (POpMYJ BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEaKIIHil

1.4

pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4eHUsl, 3aKOHa ABOTapo

1.5

ONpCACIIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

1.6

KIaccu(UIMPOBATh XUMHUECKHE PEaKIiH (10 YHCITY M COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEIIECTB, MO TeIIOBOMY YD (DEKTY)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIAPHYIO 1 MOJIAPHYIO MAaCChI BCIICCTB

1.8

BBIYUCIIATh MaCCOBYIO JOJIO XUMHWYCCKOI'0 3JIEMECHTA 110 (bopMyne COCAMHCHUS,

1.9

BBIYHUCIIATh MaCCOBYIO JOJIIO BEHIECTBA B paCTBOPE

1.10

OPUMEHSTh eCTECTBEHHOHAy4yHble METOJIbl MO3HAHUS —  HaOIIOJCHHE,
U3MepeHne, MOICTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICIICHHBIN)

Ilo Teme: «Bakneimme IMPEACTABUTCIIN HCOPraHMYCCKUX BCUICCTB»

2.1

pacKpbIBaTb CMBICJI OCHOBHBIX XHUMHYCCKHUX TTOHATHUH: OKCHJ, KHCJIOTAQ,
OCHOBAaHHC, COJIb

2.2

OTIPENIENATh MPUHAUIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COCAMHEHUIA
o Gopmymnam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTL HCOPraHN4YCCKUC BCIICCTBA

2.4

XapaKTCPHU30BaATh (OHI/ICBIBaTB) 06H_II/IG XHMHYECKHE CBOMCTBA BCIICCTB
pa3JIMYHbIX KJIACCOB, IMOATBCPKIAAA OIMMCAHUC TIPUMCPAMU MOJICKYIISAPHBIX
ypaBHeHI/Iﬁ COOTBECTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

2.5

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kay€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH NPOTEKaHUS XUMUYECKUX IMPEBPALICHUN B Pa3IUYHBIX
YCIIOBHSIX

2.6

CJIeZIOBaTh IpaBHJaM IOJIb30BaHUS XMMHUYECKOW MOCyaod M JabopaTOpHBIM
00OpyJ0BaHUEM, a TaK)Ke MPaBUIIaM OOpaIlleHHUs C BEIIECTBAMU B COOTBETCTBUH
C HHCTPYKIMSMHU IO BBINOJHEHHIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB 10
MOJIy4eHHUI0O U COOMpaHMIO Ta3000pa3HbIX BeLIecTB (BOAOPOJAA U KHUCIOPOJa),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEIAEIEHHOM MAaCCOBOU JOJIEH PACTBOPEHHOTO




BCUICCTBA, IIJIAHUPOBATbL W MPOBOJUTH XHUMHUUYCCKUC OKCIICPUMCHTHI IIO
pacIo3HaBaHUIO PACTBOPOB INEJNOYEH M KUCIOT C IOMOIIBIO HHIMKATOPOB
(;makmyc, GpeHondrasent, METUIOPAHXK U APYTHE)

2.7

IIPOBOJUTH PACUYETHI 10 YPABHEHHUIO XUMUYECKOM peaKIMu

IIo teme: «llepnonnuecknii 3axkoH u llepuogmyeckas cucTemMa XMMHYECKHX
anementoB JI. W. MengaeneeBa. CrpoeHue aromMoB. XuUMUYECKas CBA3b.
OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

3.1

pacKpblBaTh  CMBICA OCHOBHBIX XMUMHYECKMX [OHATUI: 4Ipo  aroma,
ANIEKTPOHHBIA CJIOM aToMa, aroMHass OpOuTalb, paguyC aroma, XUMHYEcKas
CBSI3b, MOJISIPHAS U HEMOJISIpHAS KOBAJEHTHAs CBSI3b, JIEKTPOOTPHULATEIBHOCTD,
MOHHasl CBSI3b, MIOH, KATUOH, aHHOH, CTETIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHNUYECKHUE DJICMCHTHI

3.3

OTIMCBHIBATh M XapaKkTepu3oBaTh TabmuuHyto ¢opmy llepuomnyeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB: Pa3IMyaTh MOHATUS «TJaBHAs moarpymmna (Arpyrmma)y»
u «noboynas noarpynma (brpymma)y», «Maabsie» U «00JbIIHE) TEPHOIbI

3.4

packpsiBaTh  cMmbica  Ilepmogmueckoro  3akona  J.M.  Mengeneesa:
JACMOHCTPUPOBATH IIOHUMAaHHue nepnoanquKoﬁ 3aBUCHUMOCTH CBOMCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITOJIOKCHHUS B HepHO)IquCKOﬁ CHUCTEMCE

3.5

COOTHOCUTh 00O03HAauUeHHUs, KOTOpble HMeloTcs B Tabmuie «llepuogmaeckas
cucteMa xumuueckux odmemeHnToB J[.M. MenzaeneeBa» ¢ YMCIOBBIMU
XapaKTEPUCTHKAMU CTPOEHUS aTOMOB XHMHUYECKUX JIEMEHTOB (COCTaB M 3apsi
sqipa, 00IIee YUCII0 SJIEKTPOHOB M PACTIPEICIICHHE UX TI0 3JIEKTPOHHBIM CIIOSIM)

3.6

ONpCACIIATh CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHI>IX COCIUHCHUAX

3.7

OTIPEENIATh BUJ XUMUYECKOM CBSI3U (KOBAJIGHTHAS! M MIOHHAS) B HEOPraHUYECKHUX
COEIMHEHUSIX

9 KJIACC

Kox
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE pe3yJbTaThl OCBOEHMS OCHOBHOIA
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHusl

1

Ilo Teme: «BerniecTBo 1 XUMHYECKast pEaKkuus»

1.1

pacKprIBaTb CMBICII OCHOBHBLIX XHMMHWYCCKUX MMOHSATHM: PacTBOP, SJICKTPOJIUTHI,
HEBJICKTPOJIUTEI, DJICKTPOJIUTHUYCCKAA JUCCouanusa, p€akKiun HOHHOI'O O6M€Ha,
KaTajiu3aTop, XUMHYCCKOC pPAaBHOBCCHC, 06paTI/IMBIe n H606paTI/IMLIe pCaKuuu,
OKHUCIINTCIIBHOBOCCTAHOBUTCI/IbHBIC PCAaKIHNH, OKUCIUTCIIb, BOCCTAHOBHUTCIIDb,
OKHUCJICHUC U BOCCTAHOBJICHHUC, AJIJIOTPOIINA, aMQ)OTCpHOCTL, XHUMHNYCCKas1 CBA3b
(KOBaJ'IeHTHaSI, HMOHHaAasd, MeTaJIJII/I‘ICCKaH), KpUCTAJUINYCCKasA peméTKa, CIIJIaBBI,
CKOpPOCTb XUMHYECKOH pC€aKkuuun

1.2

HIUIIOCTpUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHUYCCKUX MNOHATHH U IIPpUMCHATDb
OTU IIOHATHS ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTAaBJIAATh YPABHEHHUS DJIEKTPOJUTHUYECKON JHUCCOLMALNN KUCIOT, IIEJI0oYeH U
COJIeH, NOJIHbIE U COKpAIIEHHbIE YPAaBHEHHsI peaklMii HOHHOTO 0OMeHa

1.4

PacCKpbIBATb CYIIHOCTDb OKHCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
MMOCPEACTBOM COCTABJICHUS 3JICKTPOHHOTO OanaHca 3THX peaKHI/Iﬁ

1.5

IIPpOBOANTDH paCQéTBI 110 YpaBHCHUIO XUMHYECKOM pCaKknuuu

IIo Temam: «HemeTamsl ¥ UX coeIMHEHUS» U «MeTalibl U UX COCIMHEHUS

2.1

XapaKTCpPU30BaTh (OHI/ICLIBaTB) 06IJ_II/IC )51 CHCI_II/I(I)I/I‘-ICCKI/IG XHMHUYECKHE CBOMCTBA
OpOCTBIX W  CJIIOKHBIX  BCIICCTB, IMOATBCPXKIAAad OINHWCAHHUC JIIPUMCPAMHU
MOJICKYJIAPHBIX U HOHHBIX ypaBHeHPII:I COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKuHﬁ




2.2

COCTaBJIATDH YPaBHCHHA peaKHHﬁ, MOATBCPKAAOIITUX CymcCTBOBAHUC
T€HETHYECKO CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMOCTU OT HX CTPOCHMHA,
BO3MOKHOCTH ITPOTCKAHUA XUMHUUYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

24

CJIeI0BaTh IpaBWJIaM I0JIb30BAHUS XHMHUYECKOM MOCYAOH U J1abOpaTOPHBIM
000pyI0BaHUEM, a TAK)KE MPaBHIIaM OOpallleHHs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKLUMSIMHM I10 BBIIOJHEHUIO JIAOOPATOPHBIX XMMMUYECKUX OIIBITOB IO
MOJy9eHUIO0 M COOMpAHHIO T'a3000pa3HBIX BEMIECTB (aMMHAKa U YTIIEKHCIOTO
rasa)

2.5

IIPOBOJIUTH PEAKIUH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB pa3JIMYHBIX
BEILECTB: PACcO3HABATh OINBITHBIM MYTEM XJIOPUJ-, OpOMUA, HOAUJ, KapOOHaT,
¢docdar, cunukar, cynbdar, TUIPOKCUIUOHBI, KAaTUOHBI AMMOHUS, HOHBI
WM3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKUX
BEILIECTB

ITo Teme: «XuMus U OKpyKaromas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHMueckux nonsatui: IIJAK BemecTsa;
KOPPO3Hs METAJNIOB

3.2

HpI/IMeHSITB OCHOBHBIC OHepaHI/II/I MBICHI/ITGHBHOﬁ ACATCIIBHOCTH — aHaAJIN3 U
CHUHTE3, CpaBHEHHE, OOO0OIIEeHHWE, CHUCTEeMATH3aIlii0, BBISIBJICHUE MPUYMHHO-
CJICACTBCHHBIX CBH36171 — I Hsyqum{ CBOf/iCTB BCIICCTB MW XHWMHWUYCCKUX
peakIyii; eCTECTBEHHOHAYYHbIE METOJIbI TTO3HAHUS — HaOJ0/IeHNne, H3MEpEeHNe,
MOJICITUPOBAHHUE, SKCIICPUMEHT (PEaTbHBIN U MBICIICHHBIN )

ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKHE MTOHSATHUS
11 [Ipeamer xumuu. Ponp XvMMUM B JKM3HM 4YellOBeKa. XHMHUS B cUCTeMe Hayk. Tema u
BemecTBa. duznueckre CBOICTBa BEECTB. ArperaTHOE COCTOSIHUE BEILIECTB
19 [Tonsitne o METoJlaX MNO3HAHHA B XHMMIL. Uucteie BemectBa U cmecu. CrocoOsl
paszfenieHus: cMecei
13 ATOMBI U MOJIEKYJbl. XUMUYECKHE 3JeMEeHTbl. CHMBOJBI XUMHYECKHX D3JIEMEHTOB.
[IpocThie U ci0kKHbIE BEHIECTBA. ATOMHO-MOJIEKYISIPHOE yUeHUE
Xumuyeckass ¢opmyna. BajaeHTHOCTP aTOMOB XHMHYECKUX OJIEMEHTOB. 3aKOH
1.4 MIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAas aromMHas wacca. OTHOCHUTENbHas
MOJIEKYJIsIpHasi Macca. MaccoBas 07151 XMMUYECKOI'0 3JIEMEHTa B COSIMHEHUH
KomnuectBo BemectBa. Monb. MoisipHas Macca. B3auMMOCBsI3b KOJIMYeCTBa, Macchl U
15 yuciaa CTPYKTYpPHBIX €IMHMII BemiecTBa. Pacu€rel mno ¢GopmynaM XMMHYECKHX
COCIMHEHUNI
dusnueckue U XUMHUYECKHE SBICHMs. XHMHYECKash peakuus u e€ NpU3HaKu. 3aKOH
1.6 COXpaHEHMsI MacChl BeIIeCTB. XUMHUYecKue ypaBHeHUs. Kraccudukanums XUMHUYECKUX
peakuuii (coeAMHEHMs, Pa3JIoKEHHsI, 3aMelleHus, 0OMeHa)
XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOU MOCYI0M, ¢ IpaBUIaMu pabOTHI B
1.7 nabopaTopuy U MpUEMaMU OOpallleHus: ¢ J1abopaTOpHBIM OOOpYIOBaHUEM, U3YYCHHE U

OITMCAHHC (I)I/IBI/I‘-ICCKI/IX CBOMCTB 06pa311013 HCOPraHU4YCCKUX BCIICCTB, Ha6J'IIOI[CHI/IC




¢u3nyeckux (IUIaBIeHHE BOCKA, TassHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUIICHHE H
KOHJICHCALIMsI BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYH, POKAIUBAHUE MEIHOMN MTPOBOJIOKH,
B3aMMO/ICHCTBHE MeJla C KUCIOTOW) SIBJICHHUH, HAOJIOJEHHE W OINHCaHHE MPU3HAKOB
IIPOTEKAHMUSI XUMHMUYECKUX pEaKUuil (pa3joKeHHe caxapa, B3auMOJICHCTBHE CEpHOMU
KHUCIIOTBl C XJIOpuAOM Oapusi, pasnoxenue ruapokcuga menu(ll) mpu HarpeBanuw,
B3auMOJICHCTBHUE Jkese3a ¢ pactBopoM conu memu(ll), u3ydenne crocoOoB pasneneHus
cMeceil (C TMOMOIIBIO MAarHuTa, (QWIBTPOBaHHWE, BBIAPUBAHHUE, JUCTHIUIALUS,
xpomarorpadus), MpOBEJCHUE OYUCTKH IMOBAPEHHOW COJHM, HAOIIOJACHUE M OIMHCAHHE
pe3yJlbTaTOB IPOBENEHUS OIbITa, WIIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS Macchl,
CO3/ITaHUE MOJIeTIeH MOJICKY (IIapOCTEPIKHEBBIX)

Baxuelire npeacTaBUTeN I HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopoa — a1eMEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B mpupojie, GU3MUYECKHE M XMMHUUYECKHE CBOMCTBA (peaKiuu
ropenusi). Oxcuapl. Ilpumenenue kucinopoaa. CrocoObl THOJy4eHHUS KHUCIOpOJa B
naboparopuu U HpoMmblIUIeHHOCTH. KpyroBopor kuciopoga B mpupoae. O30H —
AJIOTPOTHASL MOAU(PHUKAIIUS KUCIOPOaa

2.2

TeroBoil 3ppeKT XUMUUECKOW peaklud, TEPMOXUMHUYECKHE YypaBHEHHS, HK30- U
OHAOTEPMHUYECKUE PEAKIMHU. TOIUIMBO: yrojib U METaH. 3arpsA3HEHUE BO3yXd, YCHIICHUE
MApPHUKOBOTO 3P eKTa, pa3pyluieHHe 030HOBOT'O CIIOSI

2.3

Bonopon — anement u mpocroe BeliectBo. Haxoxkaenue Boiopoa B mpupo/ie, GU3NUecKre 1
XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCO0bI nosrydeHus. Kucnotsl u conu

2.4

MouisipHbIii 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

®dusznyeckue cBoWcTBa BoAbl. Boma kak pactBoputTenb. PactBopbl. HacelllieHHBIE |
HEHaCBILIEHHbIE PacTBOPHI. PacTBOpUMOCTH BelecTB B BoJie. MaccoBasi /1071 BeIleCcTBa B
pactBope. XUMHUYECKHE CBOWCTBAa BOAbl. OcHOBaHuUA. Pojib pacTBOpoB B MpUpPOJE U B
JKU3HU YesioBeka. KpyroBopoT BoJibl B mpupoje. 3arpsi3HeHue NpupoaHbiX Boa. OxpaHa u
OYHCTKA MPUPOJIHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coenunenuit. Oxcuapl. Knaccuduxamus OKCHIOB:
cosieoOpazyromue (OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHbIE) M HECOJICOOpa3yoIIne.
Homenknatypa okcuioB. dusnyeckne M XMMHUYECKHE CBOWCTBA OKCHIOB. I[lomydeHue
OKCHJIOB

2.7

OcnoBanus. Krnaccudukamuss OCHOBaHWW: IENOYM U HEPACTBOPUMBIC OCHOBAHUSIL
Homenknarypa ocHoBanuii. ®dusznueckue W XMUMHUYECKHME CBOWCTBA OCHOBAHMIA.
[Tosyuenue ocHOBaHUM

2.8

Kucnotsl. Knaccudukanus xucinot. Homenknarypa kucioT. Ouznueckue U XuMUYECKHe
cBoiicTBa KucioT. Psanx aktuBHoctu MmetauioB H.H. bekerosa. [losyuenue kucior

2.9

Conu. Homenknarypa cosieil. @usznueckue U XUMHUYECKHe cBoWcTBa coseil. [lomyuenue
coJien

2.10

I'eneTnyeckas cBs3b MCKAY KIIaCCaMH HCOPIraHUYICCKUX COCIMHECHU N
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XUMUYECKUN DKCIEPUMEHT: KaueCTBEHHOE OIpeeNieHue COJEp)KaHUs KHUCIOpoda B
BO3JlyXe, MOJIydeHHE, cOoOMpaHHe, paclo3HaBaHHUE U H3YYEHHE CBOWCTB KHUCIOPOAA,
HaOO/IeHNEe B3aWMOJICHCTBHS BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HHUKHOBEHUS U
MIpeKpaleHus: TopeHus (moxkapa), 03HaKOMJIEHHE ¢ 00pasllaMi OKCHUJIOB M OMHCAHUE MX
CBOWMCTB, TMONy4YeHHe, coOWpaHHe, pacro3HaBaHHE W H3Y4YEHHE CBOWCTB BOJOpOJ]A
(ropenue), B3anmoeiicTeie Bogopoaa ¢ okcuaom Menu(ll) (BoaMoXKHO HCTONIB30BaHHE
BHUJICOMATEPUANIOB), HaONIOJIEHUE OOpa3IOB  BEIIECTB  KOJIWYECTBOM |  MOJIb,
HCCIIeIOBaHUE OCOOEHHOCTEW pPACTBOPEHHS BEUIECTB C PAa3IMYHOM PaCTBOPUMOCTHIO,
MIPUTOTOBIIEHUE PACTBOPOB C OMPEeNEHHON MacCOBOW J0Jei pacTBOPEHHOTO BEIIECTBA,
B3aUMO/ICHCTBUE BOJBI C METAJUIAMH (HATPUEM M KaJbI[eM) (BO3MOKHO HCIIOIh30BAHHE
BHUJICOMATEPUAJIOB), OMpPEJEICHUEe pAcTBOPOB KHUCIOT M IIEJIOYel C  TOMOIIBIO




UHJIMKATOPOB, UCCIEI0BaHUE 00pa3LOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOIGHUEe W3MEHEHHUS OKPAaCKW HMHIMKATOPOB B PAcTBOpPAaxX KHUCIOT M IIEJOYCH,
n3ydyeHue B3aumojeincTBus okcunga meau(ll) ¢ pactBopom cepHOIl KHCIOTHI, KUCIOT C
MeTaUlaMH, PEaKkUMd HEUTpAIM3aluH, IOJYy4eHHME HEpPaCTBOPUMBIX OCHOBAHHUMU,
BBITECHEHHE OJHOI0 METaJUIa APYTMM M3 PacTBOPA COJIM, PELICHUE HKCIEPUMEHTAIbHBIX
3a1a4 1o reme «BaxkHelmme Ki1accsl HEOPraHUYECKUX COEIMHEHHI

[lepnognueckuit 3akoH u Ilepuoguueckas cucrema XUMHYECKHX 3ieMeHToB [I.1.
Menpeneena. Crpoenue aTOMOB. XumMuyeckast CBSI3b. OKHCIIUTENBHO -
BOCCTAHOBHTEJIBHBIE PEAKIIUN

3.1

IlepBple TOMBITKH KIACCU(PHUKAIMM XUMHUYECKUX dJeMeHToB. [loHATHE o Tpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHbIE U I1ET0YHO3EMENbHbIE METAJIbl, TAJIOT€Hbl, UHEPTHbHIE
ra3bl). DJIEMEHTbI, KOTOpbIE 00pa3yloT aM(pOTepHbIE OKCUIbI U THIPOKCUIbI

3.2

[lepnognueckuit 3akoH. llepuoguyeckas cucrtemMa XHMHYECKMX d3ieMeHToB J[.M.
MenneneeBa. KopotkonepuongHas u uiMHHomepuonaHas Qopmbsl  [lepuonuueckoit
cucteMbl xumudeckux snemeHToB [[.M. Menaeneesa. Ilepuonsl u rpynnel. @u3nyeckuii
CMBICJI IOPSAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIIBI JJIEMEHTA

3.3

Crpoenue aromoB. CocraB aromHbix saep. W3orombl. OnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XuMHUYecKuX areMeHToB llepmonnueckoit
cuctemMbl J[.MI. MeHnneneeBa. XapakTepUCTHKAa XUMHUYECKOIO 3JEMEHTa II0 €ro
noJiocxkeHuto B [lepuoanueckoit cucreme .M. MennaeneeBa

3.4

3aKOHOMEPHOCTH MU3MEHEHHMs pajnyca aTOMOB XMMHUYECKUX JIEMEHTOB, METAJUNINYECKHUX
W HEMETaJUIMYECKHX CBOMCTB MO TIpynmnaM M nepuojam. 3HadeHue [lepnoaudeckoro
3ak0oHa M [lepuoau4ecKol CHUCTEMBI XMMHMYECKHUX JJIE€MEHTOB JUISl Pa3BUTHS HAYKH U
npaktuku. .M. MenaeneeB — yu€HbIi U IpakIaHUH

3.5

XuMmuyeckas CBSI3b. KoBanentnas  (momsipHas U HEeNoJIsIpHas) CBSI3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKHIX AJIEMEHTOB. MIoHHAas CBSI3b

3.6

Crenenp  okucieHusi.  OKHUCIMTEIbHOBOCCTAHOBHUTENIbHBIE  peakiuu. [Iporeccs
OKHCJIEHUS U BoccTaHOBIeHUA. OKUCINTENN U BOCCTAHOBUATEIN

3.7

XUMUYECKUN SKCIEPUMEHT: HU3ydyeHHE OOpa3lOoB BEIIECTB METAIIOB U HEMETAJUIOB,
B3aUMO/JICHCTBUE TUIPOKCHUIA IMHKA C PAcTBOPaMM KHUCJIOT M IeJoueH, MpoBEACHUE
OTIBITOB, WUTIOCTPUPYIOIINX TMPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUui
(ropeHue, peakliuy pa3iokKeHHs, COSAUHEHNUS)

9 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT CO/IepKAHUS

BeniecTBo n xuMuueckas pcaKnuusi. HOBTOpeHI/Ie

11

Ilepuomnueckuit 3akoH. Ilepmogmueckas cucremMa XuMHUeckux 3nemMeHToB JI.M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTU B MU3MEHEHUU CBOMCTB XUMHUUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KU, KU U UX COCIMHECHUN B COOTBETCTBUHU C
MOJIOKEHUEM 2JIEMEHTOB B [leproanieckoi CUCTEME U CTPOEHUEM UX aTOMOB

1.2

CTpOCHI/Ie BEIIIECTBA: BHAbl XHMHUYECKON CBS3H. THIIBI KPpHUCTAITINYCCKUX peIlIéTOK,
3aBHCHUMOCTh CBOMCTB BEIIeCTBA OT THUIIA KpHCT&J’IJ'IH‘-ICCKOﬁ peH_IéTI(I/I U BUJA XUMHYECKOM
CBs3H. KJ'IaCCI/I(I)I/IKaI_[I/IH U HOMCHKIJIaTypa HCOPIraHUYCCKUX BCIICCTB (Me)KI[yHaPOI[HaH u
TpI/IBI/IaJ'ILHaH). XUMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K Pa3IMYHBIM KJlaCCaM
HCOPraHNM4YCCKUX COCHHHCHHﬁ, TCHCTUYCCKAs CBA3b HCOPIraHNYCCKUX BCIICCTB

1.3

KHaCCI/I(bI/IKaLII/IH XUMHWYCCKNX peaKuHﬁ IO pa3IMYHBIM IIPpHU3HAKAM (HO quCi1y U COCTaBy
Y4aCTBYIOIIUX B PCAKIMU BCUICCTB, IO TCIIJIOBOMY 3(1)(1)CKTy, M0 M3MEHEHUIO CTeIeHeH
OKHCJIICHHUA XUMHUYCCKUX 3JICMCHTOB, I10 06paTI/IMOCTI/I, 10 Yy4aCTUuro KaTaJm3aT0pa). DK30-
U SHAOTCPMUYCCKHUEC PCAKIUHU, TCPMOXUMHUUYCCKUC YpPABHCHUS. Ilonstue o CKOpPOCTH
XUMHUYECKOMN pCaKknununu
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[lonssitTue 006 O0OpaTUMBIX W HEOOpAaTHMMBIX XUMHUYECKUX peakiusx. llonsatue o
TOMOTEHHBIX U F€TEPOreHHbIX peakuusx. [lonarue o xumuueckom paBHoBecuu. DakTopsl,
BJIMSIOIIME HA CKOPOCTh XMMUYECKON PEAKIUU U MOJIOKECHUE XUMHUUYECKOIO PABHOBECHS

1.5

OKMCIIUTEIbHO-BOCCTAHOBHUTEIIHHEIE pCaKknuu, I-)JICKTpOHHBIfI OajlaHC OKHCIIHTENLHO-
BOCCTaHOBUTEIIbHOM peaKkuuu. CocraBnienue YpaBHEHHI OKHCJIUTENBHO -
BOCCTAaHOBUTEJIbHBIX PEAKLUH C UCIOIb30BAaHUEM METOA EKTPOHHOro OanaHca

1.6

Teopust 31EKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHL U HEAEKTPoJauThl. KaTnoHsl,
aHUOHBI. MeXaHU3M JIUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJAMU XUMUYECKOH CBS3H.
Crenenp auccounanuu. CuiabHbIE W ClIa0ble AJIEKTPOJUTHL. Peakiiuu MoHHOTO O0OMEHa.
VYcinoBusi mpoTekaHusi peakuuili MOHHOrO OOMeEHa, IOJIHBIE U COKpAllEHHbIE HOHHbIE
ypaBHeHUs peaknuii. CBOWCTBa KUCIOT, OCHOBAaHUI U COJIEH B CBETE MpPEICTaBICHUM 00
ANEKTPOJIUTHYECKON nuccormanuu. KauecTBeHHble peakunu Ha HOHBL. [loHsATHE O
TUAPOIIN3E COJIEH

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAaKOMIIEHHE C MOJIENISIMH KPHCTALTHYECKUX PEHIETOK
HEOPraHMYECKUX BEIECTB — METAIJIOB U HEMETauloB (TpaduTa U anmasa), CJIOKHBIX
BEIIECTB (XJIOpH/Ia HATPHS); UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEeaKInu
OT BO3JICHCTBUSI PAa3IMYHBIX (DAKTOPOB; HMCCIIEIOBAHUE DIIEKTPOIPOBOJIHOCTH PACTBOPOB
BEILECTB, Mpoliecca TUCCOLMALUN KUCIIOT, IeNoueil U cojeil (BO3MOKHO HCIOJIb30BaHKE
BHJICOMATEPUAIIOB); TIPOBEIEHHE OIBITOB, WJLIIOCTPHUPYIOIIUX TPU3HAKA TPOTEKAHUS
peaknuii HoHHOTO oOMeHa (oOpa3oBaHHE OcCajliKa, BhIJEIEHNE ra3a, 00pa3oBaHUE BOJbI);
OTIBITOB, WITIOCTPUPYIONINX IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIUi
(ropeHme, peakuy pa3oKeHUs, COSANHEHHS); pacllO3HaBaHNE HEOPTaHUIECKUX BEIIECTB
C TIOMOIIIbIO KAUE€CTBEHHBIX PEAKIIMI Ha HOHBI; pelIeHHEe SKCIIEPUMEHTABHBIX 3a7a4

Hemeranner u nx COCAMHECHU S

2.1

OOmiasi xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
crenieHu okucieHus. CtpoeHue U pu3NUecKue CBOWCTBA MPOCTHIX BEIIECTB — I'aJIOTEHOB.
XWMHYECKHE CBOMCTBA HA NMpUMeEpe XJIopa (B3auMOJACHCTBHE C METaUIaMH, HEMETaJlJIaMH,
menouamu). XmopoBogopoa. ComsiHass KHCIIOTa, XUMHUYECKHE CBOMCTBA, IMOJIyYCHHE,
npuMeHenue. JleiicTBre XJiopa M XJOPOBOJOPOJA Ha OpPraHuM3M uesnoBeka. Baxueilmue
XJIOPUJIBI U UX HAXO0XACHHUE B IPUPOJIE

2.2

Obmas xapaktepuctuka 3meMeHTOB VIA-rpynnbel. OcoOe€HHOCTH CTPOEHHSI aTOMOB,
XapakTepHble crerneHu okuciaeHus. Ctpoenue u GuU3NYECcCKue CBOWCTBA MPOCTHIX BEIIECTB
— KHCIIOpOJa U cepbl. AJIOTPOIHBIE MOIUGUKALUN KUCIOPOAA M Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOOpOI, CTpoeHHE, (U3NUECKUE U XUMHUYecKue cBoiicTBa. OKCHIbI
Cepbl KakK TMPEJCTaBUTENU KHUCIOTHBIX OKCUAOB. CepHas KHCIOTa, (U3NYECKUE H
XMMHYECKHE CBOMCTBa (00IIME Kak IMPEACTAaBUTENs KiIacca KUCIOT U CHelupUIecKue).
XUMUYECKUE PEAKIINH, JIe)KAIME B OCHOBE MPOMBIILIEHHOTO CII0C00a MOJIydeHus: CepHOU
kucnoThl. [Ipumenenne. Cou cepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyabdar-uoH.
Haxoxpaenue cepbl U e€ coelMHEeHUH B IpUpoJie. XUMUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpelbl COENMHEHUSMHU cepbl (KUCIOTHBIE MO, 3arpsi3HEHUE BO3JAyXa M BOJOEMOB),
CHocoObI ero Mpe0TBpaIleHHUs

2.3

OOmiass xapaktepucTuka d1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe CTENEHH OKHUCIEHHUsS. A30T, paclpocTpaHEHHE B MpUpoAe, (hu3HuecKkue u
XUMHUYECKUe cBoicTBa. KpyroBopor azora B mpupoge. AMMHAK, ero ¢uzndeckue u
XMMHYECKHUE CBOWCTBA, MONydeHHe W mpuMeHeHue. Conu aMMOHMS, UX (U3HUYECKUE U
XMMHUYECKHUE CBOICTBa, mNpuMeHeHue. KadecTBeHHas peakiysi Ha HWOHBI aMMOHHUSL.
A3oTHas KucjioTa, e€ moixydeHue, QU3MUECKue M XUMHUYEecKHe cBoilcTBa (0OIme Kak
MIPEJICTAaBUTENsI Kiacca KHUCIOT U cremududeckne). Mcnonp3oBaHue HUTPATOB M COJIEH
aMMOHHSI B Ka4€CTBE MHUHEPATbHBIX YI0OpeHui. XUMUYECKOe 3arpsi3HeHNe OKpYKaroIen
Cpelbl COEAMHEHUSIMU a30Ta (KHCIOTHBIE JOKIU, 3arps3HEHHE BO31yXa, IMOYBBI U
BOJIOEMOB)
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®ocdop, amnorponnsie Moaudukanuu Gocdopa, Guznyeckre U XUMHUUECKUE CBOMCTBA.
Oxcun docdopa(V) u dochopHas kuciora, (GU3MYECKUE W XUMHYCCKHE CBOWCTBA,
noJsiydenue. VMcnonb3oBanue GocdaroB B Ka4eCTBE MUHEPAIBHBIX YI00peHUN

2.5

OOmast xapaktepuctuka 31eMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTEMEHW  OKHCICHHA.  YTJIEPOJ,  aLUIOTPOIHBIE  MOIU(HKAIINY,
pacmpocTpaHeHre B TpUpoe, (U3MYECKHE M XUMHUYECKHE CBOMCTBA. AJICOpOIHA.
KpyrosopoT yriiepona B mpupoje. OKCHIBI yriiepona, UX (U3NYECKUE W XUMHYCCKHE
CBOWCTBA, JICHCTBHE HA )KUBbIE OPTraHU3MBbI, TIOJTYYEHHE M MPUMEHEHHE. DKOJOTHUECKUE
mpo0ieMbl, CBsi3aHHBIE ¢ OkcuaoMm yriaepona(lV); rumore3a riao0albHOTO TOTEIUICHUS
KIIUMaTa; TapHUKOBBIA 3¢ (dekT. YroimpHas KucIOoTa W €€ colM, UX (U3HYECKUE |
XHMUYECKHE CBOWCTBA, TMOydeHHE 1 puMeHeHne. KadecTBeHHas peakiusi Ha KapOoHar-
nonbl. Mcmonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO03SI1ICTBE

2.6

[TepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIUHEHHSIX yriepoja
(MeTaH, 3TaH, TUJIEH, allETUJIEH, TaHOJ, IVIMLEPUH, YKCycHas Kuciorta). X cocraB u
xuMudeckoe crpoeHue. [loHsTHe 0 OMONOTHYECKH BaXKHBIX BEIIECTBAX: KUpPaX, O€IKax,
YIJIEBOJAX — M MX POJIM B KU3HU 4YeJIOBEKa. MarepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCTMHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IMOJIyY€HHE U MpPHUMEHEHHUE.
Coenunenus kpemHus B npupojae. OOmue npencrasieHus o0 oxcuae kpeMmHus(l1V) u
KpeMHueBoil  kucimore. CunMkaTbl, WX HCIOJb30BaHME B  OBITY, MEIUIUHE,
MIPOMBIIIJIEHHOCTH. BaxkHeilne cTpouTenbHble MaTepUaibl: KepaMuKa, CTEKJIO, [IEMEHT,
O0eton, keme3o0eroH. [IpoGmembl  6€30MacHOTO  WCIMOJIB30BAHUSI  CTPOMTEIBHBIX
MaTEPHAIIOB B MIOBCEAHEBHON KU3HU

2.8

XUMHYECKUN HKCIIEPUMEHT: HM3y4eHUE OOpa3loB HEOPraHMYECKUX BEIIECTB, CBONCTB
COJISTHOM KHCJIOTHI; TPOBEJCHNE KaYECTBEHHBIX PEAKIi Ha XJIOPUI-HOHBI U HAOIOACHNE
MPHU3HAKOB UX MPOTEKAHHS;, OTIBITHI, OTPaXKAIOIUe (PU3HUECKHEe U XUMUYECKHE CBOMCTBA
TaJloreHOB W WX COEAWHEHWH (BO3MOXXHO WCIOJb30BAaHHWE BHUACOMATEPHAIIOB);
03HaKOMJICHHE C 00pa3iaMu XJIOPHUIOB (TAJIOTEHUIOB); O3HAKOMIICHHE ¢ 00pa3IiaMu cepbl
u e€¢ coeauHEHUSMH (BO3MOYXKHO HCIIOJB30BAHUE BHJICOMATEPUANIOB); HAOJIOICHUE
nporecca OOyriMBaHus caxapa O] ICHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOWM KHCIIOTHI;
W3yYeHHE XHMHUYCCKHX CBOWCTB pa30aBJICHHOW CEpHOW KHUCJIOTHI, IPOBEICHHE
Ka4eCTBEHHOW peakiuu Ha Cyiab(paT-HOH W HAONIOJCHHE NpU3HAKA e€ TPOTCKAHWUS;
O3HAKOMJICHHE C (HU3MYECKUMH CBOWCTBaMH a30Ta, ¢Gochopa W UX COCIUHECHUH
(BO3MOXHO HCIIOJI30BAaHHE BHJICOMATEPHAIOB), oOpa3liaMu a30THBIX U (GOCHOPHBIX
ynoOpeHuii; MoJiydeHHe, COOMpaHHe, pPACIO3HABAaHHE W M3YYCHHE CBOWCTB aMMHUAKa;
MPOBE/ICHUE KAYECTBCHHBIX DPEaKIWid Ha HOH aMMOHHMS U (ocdarT-HOH U HU3ydYCHUE
MPU3HAKOB WX MPOTECKAHUs, B3aUMOJICHCTBUE KOHIICHTPHUPOBAHHOW a30THOM KHCIOTBI C
Menbl0  (BO3MOYKHO  HCIIOJIB30BaHHE  BHJCOMATCPHANIOB);,  W3YYCHHE  MOJIeNIeH
KPUCTAUNTMYECKUX PEmETOK anMasa, rpaduta, QysuiepeHa; 03HAaKOMIICHHE C MPOLECCOM
ancopOIMU  pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM H  YCTPOMCTBOM
MPOTUBOTA32a; MOJIyuYeHUuE, COOUpaHue, pacrlo3HaBaHuEe U U3YUYE€HUE CBOMCTB YIIIEKHCIOTO
ra3a; IMpoBeJeHIEe KaueCTBEHHBIX PEaKIMii Ha KapOOHAT- M CHJIMKAT-UOHBI M HU3Yy4YECHUE
MPU3HAKOB  UX  NPOTEKaHUs;  O3HAKOMJIEHHE C  TMPOAYKIMEH  CHJIMKAaTHOU
MPOMBIIIJIEHHOCTH; PEIIeHUEe OHKCIEPUMEHTATIbHBIX 3adauy 1o Teme «Baxueiimue
HEMETAJLTbl U UX COCTMHEHUS

MeTamisl ¥ MX COeIMHEHUS

3.1

OOmiasi XapakTepUCTUKa XUMHUYECKHX OJJIEMEHTOB — METAVIOB HAa OCHOBAaHUU WX
noJjiokenus B llepuoanueckonn cucreme xumuueckux sneMeHToB .M. Menneneesa u
cTpoeHust aroMoB. CTpoeHMe MeTalioB. MertauiMueckass CBA3b M MeETaJUIMyecKas
KpUCTAJUTMYECKas pel€TKa. DIEeKTPOXUMHUUECKHH psAJl HAIPSKEHUN METaJJIOB




3.2

du3nUecKue U XUMUYECKHUE CBOMCTBAa MeTaiioB. O01ue criocoObl MOIy4YeHHsST METaJIIOB.
[TonsiTHe 0 KOPPO3MK METAJIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBbl
(cTanb, 4yryH, QJIOpAIIOMUHUIN, OpOH3a) U MX MPUMEHEHHE B OBITY M IPOMBIILIEHHOCTH

3.3

[lenouynsle MeTamisl: nosoxeHue B Ilepuonuyeckoil cucreMe XMMUYECKUX 3JIEMEHTOB
JI.1. MeHnneneeBa; CTpoeHME HX aTOMOB; HaxOXJcHUE B mnpupoae. dusmueckue u
XMMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUIbl U TUIPOKCU/IBI HATpUS U
Kaiaus. HpI/IMeHeHI/Ie IICJIOYHBIX METAIJIOB U UX COCI{I/IHCHI/If/'I

3.4

[[leno4yHO3eMENBbHBIE METAJIBI MAarHWd M Kajblui: IosiokeHue B Ilepuogmueckoit
cucreMe xumuyeckux ieMeHToB .M. MeneneeBa; cTpoeHre UX aTOMOB; HAXOK/ICHUE B
npupoje. Pu3nyeckue M XUMUYECKHE CBOMCTBA MarHWs M KaiublMs. Baxnenmme
COCIMHEHUS KaNbIUsl (OKCHUI, THUIPOKCHUM, coyii). JKECTKOCTh BOJBI M CHOCOOBI €&
YCTpaHEHHUS

3.5

AmtomunHMii: monokeHne B Ilepuoamueckoil cucreme XumMuYeckux snemeHtoB M.
MenneneeBa; CTpOEHHME aToMa; HaxOoXJeHHWE B mpupoae. Pu3HyYecKMe M XUMHUYECKHE
CBOMCTBA aJIFOMUHMS. AM(OTEpHbIE CBOMCTBA OKCHJIA U THAPOKCHIA AITFOMUHUS

3.6

Kenezo: mnomoxenue B Ilepuoanueckorn cucrteMe xumuyeckux asnemeHtos [I.1.
MenzeneeBa; CTpoeHHE aToMa; HaxoxkjaeHue B mpupoje. dusnueckue W XUMHUYECKUE
cBoiicTBa xene3a. Okcuapl, runpokcunsl u conu skenesa(ll) m xenesza(lll), ux cocras,
CBOWCTBA U MOJIYYEHUE

3.7

XVWMHUYECKUH OKCIIEPUMEHT: O3HAKOMJICHHE C o00OpasllaMd METalIOB W CINIaBOB, HX
(U3HYECKUMH CBOWCTBAMH, H3y4YCHHE PE3yJbTaTOB KOPPO3UH METALIOB (BO3MOKHO
WCIIOJIb30BaHNE BUCOMATEPHUATIOB), OCOOCHHOCTSH B3aMMOJICHCTBUS OKCHJIA KaJbIUS U
HaATpUs C BOJOH (BO3MOYKHO HCIIOJIb30BAaHHME BUACOMATEPHAJIOB); MCCICIOBAHUE CBOWCTB
KECTKOM BOJIBI; IMpOIECCa TOPEHHS JKelle3a B KHCIOpOoJe (BO3MOXKHO HCIOJh30BAHUE
BHJICOMATEPUAIIOB); TIPU3HAKOB MPOTEKAHUS KAUYECTBCHHBIX PEaKIMii Ha MOHBI (MarHus,
Kanplus, amomuHus, nuHkKa, cxeneza(ll) wm xenesa(lll), memu(ll); Habmomenue wu
OIMCaHWE TMPOIECCOB OKpAlIMBAHWs IUIAMEHH HWOHAMH HATPHs, Kajusl ¥ KaJbIUsI
(BO3MOXHO HWCTIOJB30BaHUE BHUICOMATEPUAJIOB); HCCIICIOBaHUE aM(OTEPHBIX CBOWCTB
THJIPOKCUA TFOMUHUS U THAPOKCHIA ITUHKA; PEIICHHE IKCIIEPHUMEHTAIBHBIX 337a4 110
TeMe «BaskHelIme MeTauibl U MX COSJUHEHHSD

XUMUS U OKpYy>Karolas cpeaa

4.1

HoBeie marepuanibl u TexHoJoruu. BemiectBa M Marepuanbl B MOBCEJHEBHOM KU3HU
yenoBeka. XUMHsS U 3/10poBbe. be3omacHoe MCHONb30BaHUE BELIECTB U XUMHUYECKHX
peakiuii B ObITy. [lepBasi moMoIb MPU XUMHUYECKUX 0KOTaX M OTPABICHUSX

4.2

OCHOBBI IKOJIOTUYECKON T'PaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeibl
I[IOK. Ponp XuUMUM B pElIEHUH SKOJOTHYecKHx IMpobinem. [IpupoaHble HCTOUYHUKU
yII€BOAOPOAOB (Yroib, MPUPOIHBIN Ta3, He(PTh), MPOAYKTH UX MEPepadOTKH, UX POJIb B
OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHYECKUMN SKCIICPUMCHT: U3YUCHUC 06pa3u013 MaTCpHajioB (CTCKJ'IO, CILIaBbI MCTAJIJIOB,
TIOJIMMCPHBIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMUBI

CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kox
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOCHHMSI OCHOBHOIl 00pa3oBaTe/ibHONH IPOrpaMMbl OCHOBHOIO 001Iero
o0pa3zoBanusi Ha ocHoBe ®I'OC

1

[IpencraBnenue:

1.1

0 TIO3HABAEMOCTH SIBJICHUH NPUPOIbI, MOHUMaHHE OOBEKTUBHOW 3HAUYMMOCTH
OCHOB XMMHUYECKOW HAayKH Kak oO0OJacTM COBPEMEHHOIO €CTECTBO3HAHUS,
KOMIIOHEHTa OOIIeH KyIbTyphl M TPAKTHYECKOW NESITEIBHOCTH YEJOBEKAa B
YCIOBUSX COBPEMEHHOro OOIeCTBAa; MOHMMAHUE MECTa XHMUU Cpelu JPYTrux
€CTECTBEHHBIX HaYK

1.2

0 HAy4YHBIX METOJIaX TO3HAHUS, B TOM UHCJIE OKCIEPUMEHTATbHBIX H
TEOPETHYECKUX METOJaX MCCIEJOBAHUSA BEIIECTB M H3YYCHUS XUMHYECKUX
peakiuii; yMeHHuEe MCIOJb30BaTh MOJEIU i OOBSCHEHUS] CTPOCHUSI aTOMOB U
MOJIEKYI

1.3

0 cdepax mpodecCHOHATBHONW NEATEIbHOCTH, CBS3aHHBIX C XUMHEH U
COBPEMEHHBIMHM TEXHOJIOTHSMH, OCHOBAaHHBIMU Ha JIOCTIDKCHUSX XHUMHYCCKON
HayKH{, 4TO TIO3BOJUT OOYUYAIOIIMMCSl pacCMaTpUBaTh XUMHUIO Kak cdepy CBoeH
Oynymei mpoeCCHOHAIBHONW MACSITEIBPHOCTH M CIENaTh OCO3HAHHBINA BBIOOD
XAMHHM KakK TpOQWIBHOTO IpeaMeTa IMpH TepexoJe Ha YpPOBEHb CPEIHETro
001rero oOpa3oBaHus

Brnanenue cucremMoil XMMUYECKMX 3HAHUM M YMEHUE MPUMEHSITH CHCTEMY
XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET:

2.1

Ba)XHEHIINE XUMHUYECKHE TOHSATHS: XHUMHUYECCKAN ODIIEMEHT, aTroM, MOJIEKYIa,
BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOIHAS CMECh,
OTHOCHUTEJIbHBIC aTOMHAsI M MOJICKYJISIPHAs MacChl, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTa, OCHOBAaHHE, COJIb (CPEIHSsA),
XUMHUYECKasi PEaKIysl, PEaKIMu COCIMHEHHs, PEAKIUH Pa3JI0KEHHs, pPEeaKiuu
3aMeIleHUs, peakuuu oOMeHa, TerioBOM A(PQPEeKT peakiu, OSK30- H
SHJIOTEPMHUYECKUE PEaKIIMU, PACTBOP, MAcCOBasl JOJISI XUMHYCCKOTO JIEMEHTa B
COCIMHEHNH, MacCoBasl JIOJIS M MPOIICHTHASI KOHIICHTPAIIUS BEIIECTBA B PACTBOPE,
PO aToMma, SJICKTPOHHBIM CIIOW aToMa, aTOMHas OpOWTallb, PagUyC aToMa,
BAJICHTHOCTh, CTETICHb OKHCJICHUS, XUMUYECKasi CBSI3b, JICKTPOOTPUIIATEIBHOCTD,
NOJISIpHAsE M HETOJSpHAsl KOBAJCHTHAS CBSI3b, MOHHAS CBS3b, METaJLIMYECCKast
CBSI3b, KpUCTAJUTMUECKass pemerka (aToOMHas, HMOHHAs, METaJUINYecKas,
MOJICKYJISIDHAsi), HOH, KATHOH, AaHWOH, OJCKTPOJIUT W  HEJICKTPOJIHT,
AJIEKTPOJIUTUYECKAsT JUCCOIMAIMS, PEAKIMH HMOHHOTO OOMEHa, OKHCIHMTEIIHLHO-
BOCCTAaHOBHTEIILHBIC PEAKIIMU, OKUCIHMTEIb W BOCCTAHOBUTEIb, OKHCJICHUEC WU
BOCCTAQHOBJICHHE, DJJIEKTPONIM3, XHMHUYECKOE paBHOBECcHE, OOparuMble U
HEoOpaTUMbIE PEaKIMH, CKOPOCTh XMMHUYECKOW peakuuu, katamusatop, [IJIK,
KOPPO3Hs METAJJIOB, CILIABbI

2.2

OCHOBOIIOJIaratOIIUEC 3aKOHBI XUMHUUN: 3aKOH COXpPAaHCHHU MACCHI, HepI/IOI[I/I‘-IeCKI/Iﬁ
3aKOH Z[I/I MeHﬂeneeBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABOFa,Z[pO

2.3

TCOpUHU XHUMHUHU: ATOMHO-MOJICKYJISIpHAA TCOpUA, TCOPUA SHGKTpOHHTHqCCKOﬁ
Jucconuannuun

Brnanenne ocHoBaMH XHUMHUYECKOM T'pPaMOTHOCTH, BKJIFOYAIOIIECH

3.1

YMEHHME IPABWIBHO HCIIOJIb30BAaTh U3yYEHHBIE BEIIECTBA U MaTepHalibl (B TOM
quciae MUHepallbHble yI0OpEeHUs, METauIbl M CIUIaBbl, MPOAYKTHI MepepadoTKU
MPUPOJTHBIX MCTOYHHUKOB YIJIEBOJOPOJOB (YIJisi, MPUPOJHOrO Tas3a, He(TH) B




OBITY, CEITLCKOM XO3SIICTBE, Ha MPOU3BOJCTBE M MOHUMAaHUE 3HAYCHUS KUPOB,
0€JIKOB, YIJIEBOJIOB Il OPraHU3Ma YeIOBEKa; YMEHHE ITPOTHO3UPOBATH BIUSHHE
BEILIECTB U XMMHMUYECKHX IPOLIECCOB HAa OPraHM3M YEJIOBEKAa M OKPYKAIOIIYIO

MIPUPOJHYIO CPEY

YMCHHUEC HUHTCIPUPOBATH XUMHUUCCKHUE 3HAHUA CO 3HAHUAMU JPYIrux y‘~IC6HI>IX

3.2
MIPEIMETOB
HaJIM4Yue OTBITAa PAOOTHI C PA3IMYHBIMUA MCTOYHUKAMU MH(DOPMALUU M0 XUMHUU
3.3 (HaydHass W HAy4YHO-TIOMYJISIpHAs JIATEpaTypa, CJIOBapH, CIPABOYHUKH,
MHTEPHET-PECYPCHI)
yYMEHHE OOBEKTUBHO OIICHUBATh WH(OPMAIIUIO O BEIIECTBAX, WX MPEBPAIICHHUIX
3.4 U TIPAaKTHYECKOM MPUMEHCHHM W YMCHHE HCIOJIb30BaTh €€ JUIS pPeIIeHUs
yueOHO-1103HABaTENbHbBIX 3a/1a4
Brnagenne ocHOBaMH MOHSATHUHHOTO armapara U CHMBOJIMYECKOTO S3bIKA XUMHUHU
4 JUTISL COCTaBIIeHUST (POPMYJT HEOPTAaHWMYECKUX BEIIECTB, YPABHEHUH XMMHUYECKHX
peaknmii; ocHoBamu xuMudeckoid HomeHknaTypsl (IUPAC u TpuBHaibsHON)
YMeHne oOBSICHATH CBSI3b TMOJIOKEHUS demMeHTa B [lepuoanueckoit cucreme c
5 YHUCIIOBBIMH XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XHMHYECKUX JJIEMECHTOB
(cocTaB u 3apsn snapa, oOIIee YUCIO AIEKTPOHOB), pacpeaelieHueM dJIEKTPOHOB
10 SHEPTeTUICCKUM YPOBHSIM aTOMOB ITEPBBIX TPEX MEPHOJIOB, KATUS U KaJTbIIHS
[IpencraBinenue O NEPUOJAMYECKONM 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
6 2JIEMEHTOB (palyC aToMa, 3JIEKTPOOTPHIATEIBHOCTE), MPOCTBIX M CIOXKHBIX
BEILECTB OT IMOJIOKEHUsI ayeMeHToB B Ilepuoanueckoil cucreme (B MalbIx
MepHoJax U TJIABHBIX NOJATPYIAx) U AIEKTPOHHOTO CTPOEHUS aToMa
7 YMeHne KinaccupuIimpoBaTh:
7.1 XUMHYECKHE AJIEMEHTHI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIIUU
8 YMeH#ue onpeaensTh:
8.1 BaJICHTHOCTh U CTENIEHb OKHCICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOM CBSI3U U TUI KPUCTAJUIMYECKOM CTPYKTYpPHI B COCTUHEHUSIX
8.3 XapaKTep Cpeibl B BOJAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHMI)
8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepuzoBarth (pU3nuecKrue U XMMUYECKUE CBOMCTRA:
91 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, rpadur, anMas, KpeMHUH, a30T,
tdocdop, cepa, XJI0p, HATPUIA, KaJTHil, MAarHU, KaJIbIUi, ATIOMUHUH, JKeJIe30)
CIIOHBIX BEIIECTB, B TOM YHCJIE HUX BOJHBIX PacTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJOPOJ, CEPOBOAOPO, OKCHIBI U TUIAPOKCHUIbl MeTaiwioB |-IIA rpymm,
9.2 amomunus, meau (1), uunka, xenesa (Il u 1), okcumgst yriaepoga (I u 1V),
kpemuus (1V), azora u docopa (Il u V), cepst (IV u VI), cepnucras, cepHas,
a30THUCTasl, a30THas1, (pochopHas, yroapHasi, KpeMHHEBasE KUCIOTA U UX COJIH)
MIPOTHO3UPOBATh U XapaKTePHU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT HX
9.3 COCTaBa U CTPOECHUS, NMPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT UX CBOMCTB,
BO3MOYKHOCTh MPOTEKAHHS XUMUYECKIX MTPEBPAIICHHUI B Pa3JIMUHBIX YCIOBHIX
10 YMeHue COCTaBIATh MOJICKYISIPHBIE UM WOHHBIC YpaBHEHHUs peEakiui, B TOM
qHCle:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIIUX ~XMMHUYECKHE CBOWMCTBAa M3YYEHHBIX KJIACCOB  (TpyI)




HCOPraHMYCCKUX BCIICCTB

10.4

MOATBCPXKAAOIUX 'CHCTUUCCKYHO B3AUMOCBA3b MCKAY HUMU

11

YMeHue BBIUUCISATH (IIPOBOJIUTH PACUEThI):

111

OTHOCUTCIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAaCChl BEIIECTB, MAaCCOBYIO NOJIHO
XUMHWYCCKOI'O 3JICMCHTA B COCAMHCHNUU

11.2

MAacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,

11.3

KOJMYCCTBO BCIICCTBA U €I'0 MACCY, 00BeM ra3oB

11.4

II0 YPaBHEHMSM XUMHUYECKHX pPEAKLUUNA M HAXOAWTHh KOJIMYECTBO BEIECTBA,
00BEM M MacCy peareHTOB WIK IPOAYKTOB PEAKIUH

12

Binanenue (3HaHNE OCHOB):

12.1

OCHOBHBIMM METOJIaMH HAy4YHOTO TMO3HaHUA (HaONIo/eHUEe, W3MEpPEHUE,
SKCIEPUMEHT, MOJEIMPOBAHUE) MpPU H3YYEHUHM BELIECTB U XUMHUYECKHX
SIBJICHUI; yMeHue chopMyIUpOoBaTh MPOOIEMY U MPEAJIOKUTD ITyTU €€ pelIeHHs!

12.2

0e3omacHOil pabOThl C XUMHUYECKUMH BEIIECTBAMU, XUMUYECKOW TOCYION H
71a00PAaTOPHBIM 000PYJOBaHHEM

12.3

nmpaBWwiaMu 0€30MacHOTO0 OOpalieHusi ¢ BEMIECTBAMHU, HWCIOJIb3YEMBIMU B
TTOBCETHEBHOMW JKM3HU, MTPABUJIAMHU TIOBEICHHS B TIEIIAX COSPEKESHUS 370POBhS U
OKpYXaloIlel MPUPOJTHON CpeIbl; TOHUMaHWe Bpeaa (OMacHOCTH) BO3EHCTBUSA
Ha JKHMBBIC OPraHU3MBI OMNPENEIEHHBIX BEIIECTB, CIMOCOOOB YMEHBIICHUS H
MIPEIOTBPAIICHUS X BPEITHOTO BO3ACHCTBHS

13

Hanmaue MPAKTUICCKUX HaBBIKOB ITaHUPOBAHUA n OCYHICCTBJICHUSA
CICAYIOMUX XUMHWYCCKHUX SKCIICPUMCHTOB!

13.1

M3y4eHHE U ONHCaHHe (PU3MYECKUX CBOICTB BEIIECTB; O3HAKOMJICHHE C
(Gu3MYeCKUMHU W XUMHUYECKUMHU SIBJICHHUSIMH, OIBITHI, WUIIOCTPUPYIOIIHE
MIPU3HAKY MPOTEKAHUSI XUMUYECKUX PEaKIUil

13.2

M3yUYeHHE CITIOCOOOB pa3IeIeHUs] CMecei

13.3

IMOJIYYCHHUE KHCJIOpOJa MU H3YUYCHHEC C€ro CBOﬁCTB; IIOJIy4€HHUE BOAOpOJa H
HN3YUYCHHUEC €TO CBOﬁCTB; IMMOJIYYCHHUE YIJTICKUCIIOTO ra3a 1 U3y4€HHE €ro CBOﬁCTB;
IMOJIY4CHUE aMMHAKa U U3YYCHUEC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHHE PACTBOPOB C OMPENCIIEHHON MaccOBOW M0JEil pacTBOPEHHOTO
BeleCTBa

13.5

NpUMEHEHUE WHIUKATOpOB (JaKMyca, MeTWiIopaHxka W (eHondTarenHa) s
OTIPEJICIICHUS XapaKTepa Cpeibl B paCTBOPAaX KUCIOT U IIEIOYCH

13.6

HUCCIECOBAHUE U OIMCAHUE CBOMCTB HCOPraHM4YCCKHUX BCIICCTB Pa3JIMYHbIX
KJIaCCOB; U3Yy4YCHUC BSaHMOﬂeﬁCTBHﬂ KHUCJIOT ¢ MCTallllaMH, OKCHMJAaMHM MCTAJIIOB,
pacTBOPUMBIMH W HEPACTBOPHUMBIMU  OCHOBAHUAMH, COJSIMHU; TIOJTYUCHHC
HCPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUEC OJHOTO MCTAJUIa APYT'UM M3 PACTBOPaA
COJIM, HCCIICAOBAHHNC an)OTepHBIX CBOMCTB TUAPOKCUI0B aJIFOMHUHUS U TUHKA

13.7

peHICHUC SKCIICPUMCHTAJIBHBIX 3aa4 II0 TEMaM: «OCHOBHBIE  KJIACCHI
HCOPTraHNUYCCKUX COCHHHCHHﬁ)); ((SJICKTpOJ'II/ITI/I‘IeCKaSI JUCCOLIMALIUSA
«Baxneiine HeMETalUIbl U HUX COCOUHCHUA, «Baxnelmyue MeTauibl U HX
COCAUHCHU A

13.8

XUMUYECKHE OKCIIEPUMEHTHI, WJUIIOCTPUPYIOIIME TPU3HAKK  [POTEKAHUS
peakuuif MOHHOTO OOMEHa; KayeCTBEHHbIE PEAKIMM Ha IMPHUCYTCTBYIOIIUE B
BOJHBIX pacTBOpax HMOHBI: XJIOPUI-, OpoMHI-, MOIMI-, cynbdar-, Qocdar-,
KapOOHAT-, CUJIMKAT-aHUOHBI, TMJIPOKCHA-UOHBI, KATHOHbI aMMOHMS, MAarHus,
KaJIbIIMS, ATFOMUHUS, Kene3a (2+) u xenes3a (3+), menu (2+), UHKA

14

YmMmenue:




NpCACTaBIAThL PE3YJIbTAThl 3KCIICPUMCHTA B (bopMe BBIBOJOB, O0Ka3aTcCJIbCTB,

14.1
rpaduKOB M TAOJIHII U BBISBISATH SMIHUPHUECKUE 3aKOHOMEPHOCTH
yCTaHABIIMBAaTh CBSA3M MEXKJIY peaJbHO HaOMIOAAEMbIMH  XHUMHYECKHMH
14.2 SBICHUSAMH M IIPOLECCAMHU, IPOUCXOJAUIMMU B MaKpOo- WM MHUKPOMUDE,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIIECTB

HEPEYEHD 3JIEMEHTOB COAEP KXAHUA,
INPOBEPAEMBbBIX HA OI'D 11O XUMHUHA

Kox IIpoBepsieMblii 3JIEeMEHT COAePKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTIOHATUS
1.1 UucTteie BemecTBa 1 cMecu. CriocoObl pa3/iesieHus CMeceit
12 ATOMBI W MOJEKYJbl. XUMUYECKHe dNeMEeHThl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[TpocThie U CIOKHBIE BEIIECTRA.
13 Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHUX dJeMEHTOB. CTeneHb
OKHCJICHHUS
14 3aKoH MOCTOSHCTBA cocTaBa BemiecTB. OTHOcHTenbHAs aToMHas Macca. OTHOCHTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XMMHYECKOTO 3JIEMEHTA B COSAMHEHUHN
15 KonunuectBo BemectBa. Monb. MossipHast macca. MossipHblil 00b€M razoB. B3anmocsssb
KOJIMYECTBA, MACCHI M YNCIIA CTPYKTYPHBIX €IMHHMI] BEIIECTBA
16 @uU3NYEeCKNEe W XUMHUYECKHE SBJIICHUS. XUMHUYECKas peakuuss U €€ MPU3HAKU. 3aKOH
COXpaHEHHUs MACChl BEIIECTB. XUMHUUYECKHE YPAaBHEHUS
2 [Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema XuMU4YecKux osnemMeHtoB JI.H.
MenneneeBa. CTpoeHHE aTOMOB
[lepuonuueckuii 3akoH. Ilepuogmueckass cucrema XuMHYeckux dyementoB JI.U.
2.1 MenneneeBa. Ilepuoapl u rpynnbl. @U3HYECKUA CMBICI MOPSAIKOBOTO HOMEpa, HOMEPOB
MEepUOJIa U TPYIIIbI JIEMEHTA
Crpoenne aromoB. CoctaB aroMmHbIX saep. MWM3otombl. Onektponsl. CrpoeHue
2.2 ANIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHYECKUX 3iieMeHTOB [lepmoamueckoit
cuctemsl JI.11. MenaeneeBa
3aKOHOMEPHOCTH B U3BMEHEHUM CBOMCTB XMMUUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
23 KaJus, Kajablugd (paguyca aToOMOB, SJEKTPOOTPHUIATEIBHOCTH, METALINYECKUX U
HEMETAJUTMYECKUX CBOWCTB) U MX COCIMHECHHUNA B COOTBETCTBHH C TOJIO)KCHHEM DJICMEHTOB
B [lepuoanyeckoii cucTeMe U CTPOEHUEM X aTOMOB
3 CtpoeHue BelecTBa
31 Xumuaeckas CBS3b. KoBanenTHas (monspHas n HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPUIIATEILHOCTh XUMHYECKUX JIeMEHTOB. MoHHas cBsi3b. MeTanyeckas CBsI3b
39 TI/IHVLI KPUCTAJUIMYECKUX PEHIETOK (aTOMHUa}I, HOHHaA, MeTaJ'IJ'H/I‘IeCKaSIZ, 3aBHCHUMOCTD
CBOMCTB BEIIIECTBA OT TUIIA KPUCTATUTMYECKON PEIIETKH U BUJIa XUMHUYECKOU CBSI3U
4 Baxueiiline npenctaBUTeNIM HEOPraHUYECKUX BellecTB. HemeTamibl U MX COEIMHEHHS.
MeTaisl ¥ UX COCIMHECHUS
Knaccudukamus u  HOMEHKIATypa  HEOPraHUYECKUX  COCIMHEHUN:  OKCHJIOB
41 (conmeoOpasyrolue: OCHOBHBIE, KHUCIOTHBIE, aM(oTepHble) U HecoJIeoOpas3yIoIIue;
OCHOBaHUH (IIENOYM M HEPACTBOPUMBIE OCHOBAHHUA); KUCIOT (KUCIOPOJCOACpKAIINEe U
OECKHICIOPOIHBIC, OTHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)
492 dusnueckue U XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJAOPOJAA, XJIOpa,
KHCIIOPOJIa, CEPHI, a30Ta, pocdopa, yriepoaa, KpeMHUS
43 du3nueckre 1 XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTUSA, HATPUS, KaJlus,

Mar”HuvsA U KajJbllys, aJIIOMHUHMA, KEJIC3Aa. 3J'ICKTpOXI/IMI/I‘-ICCKI/II71 pAa HaHpiI)KeHI/Iﬁ MCTaJlJIOB




4.4

dusnyeckue W XUMHYECKHE CBOWMCTBA BOJOPOJHBIX COCIMHCHHH  HEMETAJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOJIOPOJIA, aMMHAKA

4.5

dusnueckrue U XUMHYECKUE CBOMCTBAa okcuioB HemetamioB: cepsl (1V, VI), azota(ll, 1V,
V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). TlonyueHre OKCHIOB HEMETAILIIOB

4.6

Xumuyeckue cBoiicTBa okcuioB: MetaioB |A-IA rpynm, uunka, memu(ll) u sxenesa(ll, 111).
[TonydyeHue OKCHI0B METAJLUIOB

4.7

XVWMHUYECKUE CBOWCTBA OCHOBaHWUM UM aMQOTEPHBIX THAPOKCHIOB (HA TpHMepe
TUJAPOKCUIOB QIIOMHHHS, >Kelie3a, [uHKa). [lomydeHne OCHOBaHMH # aM(OTEPHBIX
TUJPOKCHJIOB

4.8

OO0uue XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOIHOM, CEPHUCTOM,
CEepHOM, a30THOM, PocopHOI, KpeMHHEBOU, yroiapbHON. OcoOble XMMUYECKHUE CBOMCTBA
KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KUCHOT. [losrydeHne Kucnor

4.9

OO6mue xuMHUUIeCKre CBOMCTBA cpeHux cosiel. [lomyduenue coseit

4.10

[Tonyuenue, coOupaHue, paclo3HaBaHUE BOAOPOJA, KHCIOPOJa, aMMHAKa, YrJIEKHCIOrO
ra3a B J1abopaTOpuu

4.11

[Tonyuenne amMMuaka, CepHON M a30THOM KUCJIOT B MPOMBIILIEHHOCTH. OO0ImIre crnocoObl
MTOJTY4EHUS] METAJUIOB

4.12

I'enetmueckas CBA3b MCXKAY KlIaCCaMH HCOPIraHUYCCKUX COG,ZII/IHGHI/II\/’I

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XuMUYecKUX peakluid MO pa3iIMYHbIM MpPU3HAKAM: [0 YHUCIY U COCTaBY
YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3PQEKTy, M0 M3MEHEHHIO CTETeHEen
OKHCIIEHUS XMMUYECKUX DJIEMEHTOB

5.2

TennoBoit >pPeKT XUMHUYECKON peakiuy, TEPMOXHMHUUYECKHE YpaBHEHHUSA. OJK30- U
SHAOTEPMHUECKUE peaKIiu. TepMOXUMHUECKUE YpaBHEHUS

5.3

OKHCIIUTETFHOBOCCTAHOBUTEIbHBIC peakiuu. OKUCIUTENN U BOCCTaHOBHUTENH. [Iporieccsr
OKHCJICHUS ¥ BOCCTAHOBJICHHUS. DJEKTPOHHBIA OalaHC OKUCIUTEIHHOBOCCTAHOBHUTEIHLHOM
peaKIuu

5.4

TeopH;I BJICKTpOJII/ITH‘IeCKOﬁ Jucconnalnmnu. KaTI/IOHBI, AHHWOHBI. BJICKTpOJ'II/ITI)I u
HEDJICKTPOJIMUTEI. CunbHBIE U ca0bIe OJICKTPOJINTEHI. CreneHb Jucconanum

5.5

Peakuuu nonHoro obMeHa. YciaoBHs MPOTEKaHUS PeakUil MOHHOTO OOMEHa, TMOJHbIE U
COKpaIEHHbIE HOHHBIE YPaBHEHUS PEaKIuil

XUMUS U OKpy>Karolas cpeaa

6.1

BemectBa 1 mMaTepuanbl B MOBCEIHEBHOM KU3HU 4elloBeKa. besomacHoe HCMoiIb30BaHHE
BEIIECTB M XHMMHUECKUX peakuuii B sabopatopuu u OwiTy. llepBas momomip mpu
XMUMHYECKUX OKOTax U OTPABICHHSIX

6.2

XUMHYECKOe 3arps3HEHUE OKPYKaIOIIeH cpe/pl (KUCIOTHBIE J0KIH, 3arpsi3HEHHE MTOYBHI,
BO3/lyXa M BOJOEMOB), CHOCOOBI €ro mpemoTBpamieHus IlpenenbHas momycTuMas
koHueHTpauusi BemectB (IIJ1K). Poiap xuMum B pemieHMH HKOJOTUYECKUX HPOOIIEM.
Ycunenue napHUKoBOro 3pdekra, pa3pyiieHue 030HOBOTO €05

6.3

IIpumenenue cepbl, a3orta, ¢ocdopa, yriepona, KpeMHUS U UX COEIUHEHUH B OBITY,
MEIUIIMHE, TPOMBIIIIEHHOCTH U CENbCKOM X03siicTBe. [IpuMeHeHne MeTalioB U CIUIaBOB
(ctanb, 4yryH, JIOpaJlOMUHHMHA, OpoH3a) B OBITY M IMPOMBIIUIEHHOCTH HX COEIWHEHHH.
[ToHsiTHE 0 KOPPO3UHU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH

6.4

[IpupoiHBIE MCTOYHHMKH YIJIEBOJOPOAOB (YroJib, MPUPOIHBIN ra3, He(TH), MPOAYKTHI MX
nepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHO CTH

6.5

HCpBOHa‘-IaHLHLIe MOHATUSA 00 OPraHNvYCCKUX BCHICCTBAX KaK O COCIUHCHUAX YIIICPOIdad
(MeTaH, OTaH, 3TWJICH, AUCTUJICH, 3TAHOJI, IJIMHICPUH, YKCYCHasd KI/ICJ'IOTa). Ilonstue o
OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: JKUPAX, 6em<ax, YIJICBOJAX — M HUX POJIM B KU3HU




YCJIOBCKA

7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHUH
7.2 Macchbl (MaccoBOil) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKHM YPaBHEHUSIM




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS1 YYEHUKA
v Xumus, 9 knace/ Tabpuensu O.C., OcrpoymoB WM.I'., Cnaakos C.A. AKIHOHEpHOE OOIIECTBO
«M3narenscTBO «lIpocBemenue»
v Xumus: 8-i kinacc: 6a3oBblil YpOBEHb: YUEOHHUK; 5-€ U3JaHue, nepepadorannoe, 8 kiacc/ ['abpuensu
0.C., OctpoymoB N.I'., CnankoB C.A. Axmumonepnoe obmectBo «M3narensctBo «lIpocBemenner»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

v' Xumus: 8 knacc: 0a3oBblii ypoBeHb. Pabouas terpaas/ O.C. Tabpuensu, N.I'. Ocrpoymos, C.A.
CnanxoB.- Mocksa: [Ipocsemienue, 2023 r.

v' Xumus: 9 knacc: 0a3oBblii ypoBeHb. Pabouas terpans/ O.C. Tabpuensu, U.I'. Ocrpoymos, C.A.
CnanxoB.- Mocksa: I[Ipocsemenue, 2023 r.

v' Xumus: 8 knacc: 6a30BbIil ypoBenb. TeTpaas 11 1a00pATOPHBIX OMBITOB U MPAKTHYECKUX PadoT/
O.C. I'abpuensn, N.B. Axcénona, 1.I'. OctpoymoB.- Mocksa: [Ipocsenienue, 2021 r.

v' Xumus: 9 knacc: 6a30Bbiil ypoenb. TeTpaas a1 1a00paTOPHBIX OMBITOB U MIPAKTHYECKUX PadoT/
O.C. l'abpuensa, U.B. Akcénona, 1.I'. OctpoymoB.- Mocksa: [Ipocsemnienue, 2023 T.

v' Xumus: 8 xiacc: 6a30Bblii ypoBeHb. [IpoBepounbie 1 KOHTposbHbIE paboTel/ O.C. I'abpuensy, T,
JIeicoBa.- Mockaa: Ilpocsenienue, 2023 r.

v' Xumus: 9 xnacc: 6a30Bblii ypoBeHb. [IpoBepounsie 1 KOHTposbHbIE paboTel/ O.C. Tabpuens, I'.T.
JIeicoBa.- Mockga: IIpocsenienue, 2023 r.

v Vpoku xumuu B 8 kiacce. Meromuueckoe nocodue/ WU.B. Axcémosa, C.A. Cnagkos, W.T.
Octpoymos, O.C. I'abpuensin.- Mocksa: [Ipocsemenue, 2022 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU HHTEPHET

http://school-collection.edu.ru/) «Eaunas xomrekuus Ludpossix O6pa3oBarenbHbIX Pecypcosy.
http://www.fcior.edu.ru/

DI0C — HEHTP AUCTAHIIHOHHOTO 00pa30BaHMs.

www.km.ru/education - yucOHble Marepuanbl W cioBapu Ha caite «Kupwmtr u Medommiin
http://schoolcollection.edu.ru/) «Eaunas xomtekuus Ludppossix ObpasoBareabHbIX Pecypcony.

http://video.edu-lib.net — yuecOusie ¢unbmeLhttp://school-collection.edu.ru/) «Emunas xoekuus
Hudposerx O6pazoBaTebHBIX Pecypcony.

6. http://www.ug.ru/ - OduimansHeii caift "YuuTenbckoii rasersl”. Ha caiiTe npencTaBieHbl HOBOCTHU
o0pa3oBaHus, paCCMaTPUBAIOTCS BOMIPOCHI BOCIUTAHUS, COIIMATBLHOM 3alIUThI, METOUKU O0y4eHH I

http://pedsovet.org/ - Beepoccuiickuii HHTEpPHET-TIEACOBET
AKnacc
POIII

PN E

o1

© oo~

CUCTEMA OLHEHUBAHMUA PE3YJIBTATOB IIO IIPEIMETY XUMUS
JJ1s1 yCTHBIX OTBETOB ONPeeJIAIOTCS CAeAyIolie KPUTEPHH OLIEHOK:
OTtmeTKa «5»:
- OTBET MOJIHBIA U MPaBUJIbHBIN HA OCHOBAHUU W3YUYEHHBIX TEOPHIA;
- MaTepHall U3JI0KEH B ONPEJECICHHON JOTUYECKOM TOCIE0BATEIBHOCTH, JINTEPATYPHBIM SI3BIKOM;
- OTBET CAMOCTOSTENbHBIN. CHUCTEMATHYECKasl JIEMOHCTPALIMS IPABUIIBHBIX OTBETOB.
OtmeTKa «4»:
- OTBET MOJIHBIA U MPaBUIIbHBIN HA CHOBAaHU U U3YYEHHBIX TEOPUIA;
- Marepuai U3JI0KEH B ONPEACICHHOW JIOTMYECKOW MOCIeA0BaTENbHOCTH, IPU 3TOM JIOMYIIEHBI ABE-TPU
HEeCYIIECTBEHHBIC OMINOKH, UCTIPABICHHBIE 0 TPEOOBAHHUIO YIUTEIIS.
OTtmeTKa «3»:


http://www.fcior.edu.ru/

- OTBET MOJHBIN, HO TIPH ITOM JOMYIIEHA CYIICCTBCHHAS OIIMOKA UM OTBET HETIOIHBIN, HECBSI3HBIN.
OTMeTKa «2»:

- pU OTBETe OOHAPY)KCHO HEMOHWMAHUE yUYaIlIMMCS OCHOBHOTO COJCpKaHHS y4eOHOro MaTepuaa WIH
JOTYIIEHBI CYIIECTBEHHBIC OMIMOKH, KOTOPHIE yUAITUIICSI HE MOKET UCIIPABUTh MIPH HABOISAIINX BOIIPOCAX
YUUTENSl UM YACTUYHO UCIIPABJISET HE3HAYUTEIbHBIC.

- IpU OTBETE OOHAPY)KCHO HETIOHUMAaHHUE YJIaIIUMCs OCHOBHOTO COJIEpKaHUs y4eOHOTO MaTepHara.

- OTCYTCTBHUE OTBETA.

OueHka dKCIEPUMEHTAIbHBIX YMEHUI

OreHka CTaBUTCS HA OCHOBAHWW HAOJIOJCHMS 32 YIAIIUMHUCS U IMICBMEHHOTO OTYeTa 3a padoTy.

Ormerka «5»:

- paboTa BBIMTOJTHEHA TIOJTHOCTHIO U MTPABWIIBHO, CICNIAHBI MPABUIILHBIC HAOIIOICHHS W BHIBOIBI;

- SKCTICPUMEHT OCYIIECTBJICH TI0 IIaHy C YY€TOM TEXHUKH OC30TIaCHOCTH U MPABHJI PabOTHI C BEIICCTBAMHU
1 000pyI0OBaHUEM;

- IIPOSIBJICHBI OPTaHU3AMOHHO - TPYIOBBIC YMEHHS, IO ICPIKUBAIOTCS YUCTOTA padOUYETo MECTa U TIOPSTIOK
(Ha cToJie, 5KOHOMHO HCITOJIB3YIOTCSI PEAKTHBBI);

- CHCTEMaTHYeCKOe MTPABIILHOE BBITIOJIHEHUE JIA0OPATOPHBIX PadoT.

OTmerka «4»:

- paboTa BBINOJIHEHA NPABWIIEHO, CJICAHBI TPABWIbHBIC HAONIOJACHUS W BBIBOJBI, HO TIPH OSTOM
AKCIIEPUMEHT MPOBEJICH HE MOJTHOCTHIO WITH JIOMYIIEHBI HECYIIECTBEHHBIC OMIMOKY B paboTe ¢ BEMIeCTBAMU
1 000pyIOBaHUEM.

OTmerka «3»:

- paboTa BBITIOJHECHA MTPABUIIBHO HE MEHEE YeM HAITOJIOBUHY WIIH JIOTYIICHA CYIECTBEHHAS OIMMNOKA B XO€
AKCIIEPUMEHTA B OOBSICHEHUH, B 0(DOPMIICHUH PAaOOTHI, B COOJIIOICHUN TIPaBUJI TEXHUKHA OE30MaCHOCTH Ha
paboTe ¢ BemecTBaMu U 000PyI0BaHUEM, KOTOpast UCTIPABIIACTCS 1O TPEOOBAHUIO YIUTEIIS.

OTmeTka «2»:

- JIoTyIeHbl 1Be (1 00Jiee) CyIeCTBEHHBIE OTMOKN B XOJI€: IKCIIEPUMEHTA, B 00BSICHEHUH, B 0(DOPMIICHUH
paboThl, B COOMIOCHUN TIPABUJI TEXHUKU OE301MacHOCTH MpU paboTe C BEIIECTBAMU M 00OPYIOBAaHHEM,
KOTOpbIE yYalIHiiCsl YaCTUYHO MOYKET HUCTIPABUTH 10 TPEOOBAHUIO YUUTEIIS;

- paboTa BBINOJIHEHA YACTUYHO, y YYaIllerocs MI0X0 Pa3BUThI SKCIIEPUMEHTAIbHBIE YMEHHUS.

- JIONyIIEeHbI 00Jiee TpeX CYIIECTBEHHBbIE OMIMOKU B XOJ€: SKCIIEPUMEHTa, B 00BbSCHEHUH, B 0(DOPMIICHUH
paboThl, B COONIOEHUN MPaBUJ TEXHUKU O€30MacHOCTU MpU paboTe C BellecTBaMU M 000pyIOBaHUEM,
KOTOpbIE yUalHiics He MOXKET UCIPABUTD JaKe M0 TPEOOBAHUIO YUUTEIIS;

- paboTa He BBIMOJIHEHA, Y YYaIl[erocs OTCYTCTBYET SKCIIEPUMEHTAIbHbIE YMEHHUSI.

Ounenka yMeHHUil pelIaTh pacyeTHbIE 321241

OTtmeTKa «5»:

- B JIOTUYECKOM PaCCYKJICHUU U PEUICHUH HET OIIMOO0K, 3a/jaua pelieHa paluoHaIbHBIM CIIOCOO0M;

- CUCTEMaTHUYECKOE MPABUIBHOE PEIICHHUE PACUCTHBIX 3a]1a4;

OtmeTKa «4»:

- B JIOTHYECKOM pACCYyXKICHHMM U pEUICHHs HEeT CYIIECTBEHHBIX OIIMOOK, HO 3a7ada pelieHa
HEepalMOHAIBHBIM CIIOCOO0M, UITH IOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMINOOK.

OtmeTKa «3»:

- B JIOTHYECKOM pACCY)KJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIleHA CYIIECTBEHHAs OIINOKa B
MaTeMaTHYECKUX pacyeTax.

OTMeTKa «2»:

- UMEeTCsl CYIIECTBEHHBIE OIIMOKU B JIOTUYECKOM PACCYXJCHHH M B PEIICHHWU. OTCYTCTBHE OTBETa Ha
3aJIlaHue.

- 3aJ]a4a HE pelIeHa.

- OTCYTCTBUE OTBETA Ha 3aJ]aHUE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT



OT1meTka «5»:

- OTBET IIOJIHBIA U ITPAaBUJIBHBIN,

- CHCTEMaTHU4eCKOE MPABIIHLHOE PEIICHNE KOHTPOJIBHBIX PadoT.

OT1meTka «4»:

- OTBET HETOJHBIN WK AOMYIICHO He 00JIee IBYX HECYIIECTBCHHBIX OMIHOOK.

Ot1meTka «3»:

- paboTa BEITIOJTHEHA HE MEHEEe YeM HAIIOJIOBUHY, JAOIYIIEHA OJIHA CYIICCTBCHHAS ONTHOKA M IPU 3TOM JBE-
TPHU HECYIIECTBCHHBIE.

OT1meTka «2»:

- paboTa BBIITOJTHEHA MEHBIIIC YeM HAITOJIOBUHY WITH COACPIKUT HECKOJIBKO CYIIECTBEHHBIX OIIHOOK.

- paboTa He BBITIOJIHEHA.

- paboTa BBITIOJTHEHA MEHBIIIE YeM Ha TPETh UM COACPKUT HECKOJBKO CYIECTBEHHBIX OIMHNOOK.

- paboTa He BBITIOJHEHA.

[Ipu oreHke BBHIMOJHEHUS MHUCHBMEHHOW KOHTPOJBHON pabOThl HEOOXOJAUMO YYMTHIBATH TPEeOOBaHUA
eanHoTo opdorpadguueckoro pexxuma.

OneHka TecTOBBIX padoT

[Ipu orileHUBaHUU TECTOB UCIOIB3YETCS CIEAYIONIAs 1IKaja:

«5» - 90 — 100 %:;

«4» - 70 — 89 %;

«3» - 50 — 69 %;

«2» - menee 50 %.

[Ipu BeimosiHeHNU pabot B popmare OI'D ncnonb3yroTes Kputepun oleHku padot B popmare OI'D.

Ouenka pedepara

Pedepar ouenuBaeTcs no cieayronuM KpUTepusiMm:

- coOmrogeHre TpeOoBaHMI K ero 0(POPMIICHHIO;

- HEOOXOIMMOCTb U JOCTaTOYHOCTD ISl PACKPBITUS TEMbI IIPUBEICHHON B TeKCTE pedepara nHdopmanuu;
- YMEHHE 00y4aronierocsi CRB000IHO U31araTb OCHOBHBIE HJICH, OTPAKEHHBIE B pedepare;

- C1IOCOOHOCTH 00Y4YarOIIErocs MOHATh CYTh 33J]aBaEMbIX YJICHAMH aTTECTAIlMOHHON KOMHCCUU BOIIPOCOB U
chopMynupoBaTh TOUHbIE OTBETHI HA HUX.



	Рабочая программа по химии разработана с учетом рабочей программы воспитания (модуль «Школьный урок»):

