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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
00pa3oBaTEIbHON MPOrPAMMbl OCHOBHOTO O0IIEro 00pa3oBaHus, NPEICTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QenepanbHONl paboueil MHporpamMMbl
BOCITUTAHUS U C YYETOM KOHUEMIUHU MPEnoiaBaHusi yueOHOTO npeameTa « XuMUs»
B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu AAET MOPENCTABICHUE O ILEAX, OOIIeN cTpareruu
oOydeHHusi, BOCIHMTAHUS W Pa3BUTHSI OOYyYAIOMIUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAECT 00s13aTeIbHOE peAMETHOE coJiepKaHue,
npeAycMaTpUBaeT pacIlpeieieHue €ro Io Kiaccam M CTPYKTYPUPOBAHHE IO
pazienaM M Te€MaM MpOorpaMMbl MO XUMHH, ONPEACISIET KOJMYECTBEHHBIE U
KaueCTBCHHBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHUS XHMHUU C YU4E€TOM  MEXKIPEAMETHBIX W
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM  y4eOHOTO MpOIEcca, BO3PACTHBIX
0COOEHHOCTEeW  00yYaroluxcsi, OIpeAeNseT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHusl, a TakXke TPeOOBaHUM K
pe3yibTataM 00yYeHHs] XUMUU Ha YPOBHE II€JIEH M3yUeHHUs MTpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATEILHOCTH OO0YyYalolerocs IO OCBOCHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XUMHHM CIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJarolierocs, €ro NmpeACTaBICHUM O MaTEepPUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
posib urpatroT GopMUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIONUHU BEHIECTB B MPHUPOJIE, O MYTAX PEHIeHUs TiIo0aabHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYSCKOM,
MUILIEBOM U KOJIOTHYECKOU 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3yuyeHnune xumumu:

CIIOCOOCTBYET  peaju3allud  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS U
dbopmMupoBaHUsI KYJIBTYPhI IUYHOCTH, €€ 001Iel U GyHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIBHOW  Y4EOHOM  JIESITEIBHOCTH,
OKCIIEPUMEHTAILHBIX W HCCJIEIOBATEICKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM )XKU3HU, TaK U B MPOGHECCUOHAIBHOM JIESITEIHbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOJIBI M YEJIOBEKA, SABJISICTCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4HbIM 3HAaHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBlieHUs B OOyYEHMM XHMHHM OOECHEUYMBAIOTCA CIEHU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOpPbIM  ABJSETCS  NEJaroruuyecku
a/IaITUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMHUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1Iero o0pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XHWMHUH, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHus MpOrpaMMbl IO XUMHHU C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoaa K €€ u3ydeHuro. ConepykaHue CKJIaJbIBACTCS U3 CUCTEMBI
HNOHATUI O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUI O XUMHUYECKOU
peakuuu. OOe 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 1O MPUHIUILY
MOCJIEIOBATEIBLHOIO PAa3BUTUS 3HAHUN HAa OCHOBE TEOPETHUUECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akoHa J[. 1. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3U;

— TpeACTaBIEHUN 00 HIIEKTPOJIUTUYECKOW AMCCOLMAllMM BEUIECTB B
pacTBopax.

Teopernyueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIHMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHSL K JPYromy, BBIIOJNHAS (YHKUUU OOBSICHEHHS W NPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEN MPAKTUYECKOTO NMPUMEHEHHS U IOIYYEHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue mporpaMMmbl 1O XHMHUHU CHOCOOCTBYET  (HhOPMHUPOBAHHIO
MIPEACTABIICHUS] O XUMHYECKOM COCTABIIAIONIEN HAYyYHOM KapTUHBI MHpPA B JIOTHKE
€€ CHCTEMHOW MpUpOJbl, LIEHHOCTHOIO OTHOLIEHUS K HAyYHOMY 3HAaHHMIO U
METO/IaM TO3HaHUs B Hayke. M3yueHune XUMHUH NPOUCXOOUT C IHMPHUBICYEHUEM
3HAHUM M3 paHee M3YyYEHHbIX Y4YEOHBIX MpeAMeTOB: «OKpYyKalomuid MUY,
«buonorus. 5—7 knacce» U «Puszuka. 7 Kiaccy.

[Ipy wu3ydyeHUH XUMHUU TPOUCXOAUT (OpMUpOBaHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YeJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HAaHUN — Ba)KHEWIINX (haKTOB, IMOHATHH, 3aKOHOB M TEOPETUUYCCKUX ITOJIOKCHHM,
JOCTYIIHBIX 00OOLIEHUH MHPOBO33PEHUYECKOIO XapakTepa, f3blka HayKd, B



OpUOOIIEHUM K Hay4YHbIM METOJaM I[I03HAHHSA IpU HU3YYEHMHU BEILECTB U
XUMHUYECKUX PeakKiuii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHOW M Y4EOHO-HCCIIEAOBATEIHCKOM
JESTeIbHOCTH, OCBOCHHHM MPaBUJ OE€30MacHOrO OOpalleHHs C BEIIECTBAMHU B
[IOBCEITHEBHOM JKU3HHU.

[Ipu u3yyeHun XMMHUU Ha YpPOBHE OCHOBHOT'O OOLIET0 0Opa3oBaHMs Ba)KHOE
3HaYeHHUe NMPUOOPENN TaKUE LU, KaK:

— (OpMHPOBAHUE WHTEIJIEKTYaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIeHHUE
oOydaromuxcsi K CaMOCTOATEIbHOW TO3HABATEIBHOU JEATEIHHOCTH, HAyYHBIM
METOoJaM TMO3HaHMs, (OPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMHU;

— obecreueHne yclioBUi, CIOCOOCTBYIOIIUX TPUOOPETEHUIO 00YYarOIIMMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, TMO3HAHUSA W CaMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHIIMH), MMEIOIINX YHUBEpCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ¢opmupoBaHue o0OmEeld (YHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOMH
ITPaMOTHOCTH, B TOM YHCJI€ YMEHHMA OOBSCHATH W OLEHWUBATH SIBICHUSA
OKpPY>KaIOIIeT0 MHpPA, WCIONB3YysS 3HAHWUS U OTBIT, MOJTYYCHHBIE MPU W3YUCHUU
XUMHH, TPUMEHATh WX TPU PEHICHHH MpoOJeM B MOBCEAHEBHOW >KU3HH U
TPYAOBOM JAEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd TyMaHUCTHYECKMX OTHOILICHUH,
MOHMMAHUS IIEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH HKOJOTHYECKU
LEJIECOO0PA3HOr0 MOBEACHUSI B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIe MPUPOAHOMN CPEeIbl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOoGuis U HAMpaBIEHHOCTH NajlbHEHUIIEro
oOy4eHwUsl.

OOmiee YWCIO 4YacoB, OTBEAEHHBIX [UISI W3YYCHHs] XUMHUH Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTaBiisieT 136 yacos: B 8 kitacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIE XMMHUYECKHE MOHATHS

[Ipeamer xumun. Poslb XMMHUM B KU3HU 4YeJOBEKa. XUMHS B CUCTEME Hayk.
Tena u BemecrBa. Du3nMyeckue CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHUS B XUMUM. YHMCThIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI M MOJIEKYNbl. XUMHUYECKUE »dJIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie 1 ClI0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢dopmyna. BaleHTHOCTb aTOMOB XMMHUYECKHUX 3JEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTraBa BewlecTB. OTHOCHTENbHAs AaTOMHAas Macca.
OTHOocuTeNnbHAs MOJIEKYJISIpHAs Macca. MaccoBasi 10l XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KomunuectBo BemectBa. Monb. MomnspHaast macca. B3anMoCBs3b KOJIWYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacu€rsl mo Qopmynam
XUMHUYECKUX COCAMHEHUH.

duznveckrue U XMMHUYECKUE SBICHHSI. XUMUYECKasi peakius U e€ MpU3HAKH.
3aKOH COXpAaHEHHsI MAcChl BEIIECTB. XUMHUUecKkHe ypaBHeHuUs. Knaccudukarus
XUMUYECKUX PEAKINI (COeMHEHUS, PA3I0KEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBuiIamMu paboThl B JaOOpPaTOpUH U
npuémMamMu oOpaleHus: ¢ J1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIKCAHUE
¢u3nuecKux CBOMCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJECHUE
¢usnueckux (TJIaBJIeHUE BOCKA, TasHUE JIbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIICHWE W KOHJCHCAIMs BOJABI) M XUMHUYECKHX (TOpPEHHE CBEYH, MPOKAINBAHHE
MEJHOM MPOBOJIOKU, B3AUMOJICHCTBUE MeJa ¢ KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OMKCaHUE TPHU3HAKOB MPOTEKAHMUSI XMMHUYECKUX peakinil (pas3liokeHue caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHE T'MIIPOKCHIA
Menu (I1) mpu HarpeBaHuu, B3auMoOJIUCTBUE XKene3a ¢ pacTBopoM cosiu meau (1),
M3y4YeHUE CrocoOOB pa3JeieHs] CMEecel: ¢ MOMOIIbI0 MarHuTa, (hUIbTPOBAHUE,
BbIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEJEHUE OYUCTKH OBApPEHHOU
coiu, HaOJIIOAEHHME W  ONHCAaHME  PE3yJIbTaTOB  MPOBEICHHUS  OIBITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl, CO3JaHUE MOJENIEH MOJIEKYII
(ILIapoCTepIKHEBBIX ).

Baxuelmue npeacTraBuTe M HEOPraHUYECKMX BellecTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 3JI€MEHT U IpoCcToe
BemiecTBo. HaxokneHue kucimopoaa B Tpupoie, (U3MUYecKne M XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. I[Ipumenenue kucnopona. CrocoObl



NOJIYYeHHs] KUCTopoAa B JabopaTOpuud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucnopoa B mpupojie. O30H — alIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TernoBoit 3hdekT XUMHUECKOW peakluud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arpsA3HCHHE
BO3/yXa, YCHJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHuwe Bomopona B
npupoae, (uudeckne W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorsl u conm.

MosipHbIil 006EM Ta30B. PacuéThl MO XMMUYECKUM YPAaBHEHUSIM.

@dusnueckne cBoWicTBa BoAbl. Boma kak pactBopurens. PacTBOpEL
HacelllleHHBIE M HEHACBIIIEHHBIE pPAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbl. OCHOBAHMS.
Posib pacTBOpOB B mpupoje M B KHU3HHU YelOBeKa. KpyroBopoT BOJBI B MPHUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranumdeckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHJIOB:  cojieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBIC, aMpOTEpHbIE) U
HecosieoOpazyromue. HomeHknarypa okcuaoB. Du3nueckue W XUMHYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudpukanuss oOcCHOBaHMI: MIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknatypa ocHoBaHMN. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. @u3nyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan aktuBHocTM MmeraimioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Comu. Homenkiarypa coneil. ®U3nyeckue U XUMUYECKHE CBOWCTBA COJIEH.
[Tomyuenue conen.

['eneTnyeckas CBsA3b MEXKAY KJIaCCAMU HEOPTAHUYECKUX COCTMHEHU .

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPOJa B BO3YXE, MOJyUYECHHE,
coOuMpaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0IeHHE
B3aUMOJICMCTBUSL BEIIECTB C KHCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUA U
MpeKpamieHusi TOpeHus (moXkapa), O3HaKOMJIEHHEe C oOpas3llaMu OKCHIOB H
OMHCAaHUE WX CBOMCTB, TMOJy4YeHHE, COOMpaHWe, pACIIO3HABAaHWUE W H3y4YCHUE
CBOMCTB BoJlOpoja (TopeHue), BzaumojencTeue Boaopoja ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C OINPEACIEHHOU
MAacCOBOU J0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJIbI C METAJIAMU
(matpueM ©  KajgblMeM) (BO3MOXKHO HCIIOJIb30BaHUE  BHJIEOMATEPHUAJIOB),



UCCJIeIOBAaHUE OO0pa3l0B HEOPraHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUS OKPACKU MHANKATOPOB B PACTBOpPAX KHCJIOT U IIETOYEH,
n3ydyeHue B3aumojercTBus okcuna meau (II) ¢ pactBopom cepHOMl KHUCIOTHI,
KUCIIOT C METaJUIaMHU, PEaKUWil HEWUTpaav3alHuH, MOJYYCHUE HEPACTBOPUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOTO METAJIa JIPYTHMM K3 PacTBOpa COJIM, PELICHUE
AKCIEPUMEHTANIbHBIX 3a/ad Mo Teme «BaxkHelmme KiIacchl HEOPraHUYECKUX
COEIUHEHUI.

IMepuognueckuid 3axkoH u Ilepumognueckasi cucremMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBSI3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIU

[TepBbie TOMBITKM KiIacCU(PUKAMA XUMHUYECKHX 3JieMeHTOB. IloHsTHE O
rpymmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIC METAJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(OTEPHBIE OKCU/IBI
Y TUAPOKCUJIBL.

[Tepnoanueckuit 3akoH. [lepruoanyeckast cucteMa XUMHUYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KoporkonepuonHas W JJUHHONEpUOAHAsS  (HOPMBI
ITepunoanyeckoit cucrembl xumuueckux annemMeHToB [[. . Menneneesa. Ilepuonasr
U rpynnbl. OU3NYECKHT CMBICIT TOPSAKOBOTO HOMEpPA, HOMEPOB IIEpUOAA U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otomnsl. Dnexktponsl. CtpoeHune
AJEKTPOHHBIX  000JO0YeK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuomnueckout cucremsl J[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA IO ero noyioxeHuro B [lepuognueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XUMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leprnoanueckoro 3akona u llepuoguueckoi CUCTEMbI XUMUYECKHAX
JJIEMEHTOB MJId pa3BuTvs Hayku u npaktuku. J[. 1. MenneneeB — ydéHbll u
IPaKJIaHVH.

Xumnueckass cBsi3b. KoBaneHTHass (MoJsipHass U HEMOJSpHAsi) CBS3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAS CBS3b.

Crenenb  okucneHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tponecchbl OKUCIEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue oO0paslioB BEIIECTB METAVIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHI  OKUCIMTEILHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiuu pa3noKeHus, COSUHEHHUS ).

Mesicnpeomemmnuie céa3u



Peanuzanus MeXNpeIMETHBIX CBSI3€M NpU W3YyYEHUHM XUMHUU B & Kiacce
OCYILIECTBJISIETCA 4Y€pe3 HCMOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX
MOHSTUW, TAK W TOHATUH, SABISIOIIMXCS CUCTEMHBIMU ISl OTACIBHBIX MMPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIEe TOHATHS: HAay4YHBIM (pakT, THIOTE3a, TECOpUs,
3aKOH, aHaJIM3, CHUHTE3, Kilaccuukamus, TMepUOIUIHOCTh, HAOJIIOJICHHE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuKa: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUIN 3apsijl, BEIIECTBO, TEINO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBa, a3, (U3UYECKUE BEIMYUHBI, STUHUIIBI
M3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: poTocunTes, Apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpaANbl, TOPHBIC IOPOIHI,
IIOJIE3HBIE UCKOITAEMBIE, TOTIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHMYeCKas peaKkus

[lepnonmueckuit 3akoH. [leproauyeckas cucrema XUMAYECKUX JIEMEHTOB /.
M. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHECHHHM CBOMCTB
XMMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHOMIOB, KIS, KaJdblUs H UX
COCMHCHUA B COOTBETCTBMHU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BUALI XUMHUYECKOW CBS3U. THIBI KPUCTAIUUYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BENIECTBA OT THUIMA KPUCTAUIMYECCKOW PEIIETKH U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX
COCJIMHCHUH, T€HETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Kiaccupukanuss XMuMUYeCKUX peakInid 10 pa3IudHbIM IIPU3HAKaM (TI0 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(ddeKTy, Mo
M3MEHEHHIO CTEMEHEW OKHMCJICHUSI XMMUYECKUX 3JIEMEHTOB, IO 00OpaTUMOCTH, 1O
YYaCcTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUCCKUE
YpPaBHEHMUSI.

[TonsiTue 0 CKOpOCTHM XUMHUYECKOW peakmnuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [IoHsTHE O XMMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME Ha CKOPOCTh XHMHWYECKOM PEAKIMHA M MOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  AJCKTPOHHBIM  OayiaHc
OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKIUHU. CocrapieHue YpaBHEHU I



OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKIMA C  HCHOJb30BAHHEM  METOJIA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M [HMCCOLMAIMU BEIIECTB C Pa3JIUYHbIMU BHUIAAMU
XUMUYECKOH cBsi3H. CTeneHs auccounannu. CHUIbHbBIE U CIA0BIE 3JIEKTPOJIATHI.

Peakunu nonHoro ooMeHa. Y clioBHs MPOTEKaHUSI peaklii HIOHHOTO 0OMEHa,
MOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHUsA peakuuil. CBoiicTBa KHUCIOT,
OCHOBaHMM W coJell B CBeTe MPEICTaBIECHUNA 00 BJIEKTPOJIUTUYECKON
nucconuannu. KauectBeHHbIE peakin Ha HOHBL. [IOHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJENISIMU KPHUCTAUIMYECKUX PEHIETOK HEOPTraHWYECKUX
BEIIECTB — METAJIOB W HEMeTaIoB (rpadura M anamasa), CIOXKHBIX BEIIECTB
(xJopuga HaTpuUsi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakluu
OT BO3JCUCTBUS PA3NMYHBIX (PAKTOPOB, HCCIEIOBAHHE BJIEKTPOINPOBOJAHOCTHU
pacTBOPOB BEHIECTB, IpoLecca AUCCOLUALNHA KHCIOT, WIENOYEed W COJIEH
(BO3MOKHO ~ HCTOJB30BAaHME  BUJEO MaTEpHAOB), IMPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIINX  MPU3HAKU  TPOTEKaHMs]  PEeakiuid  HMOHHOTO  OOMeHa
(oOpazoBanue ocajaka, BBbIJACICHUE Ta3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropeHue, peakl pas3iokKEHUs, COCIUHEHHUs), PACIO3HABAHUE HEOPTaHMYECKHUX
BEIIECTB C IIOMOIIBIO KAUYECTBEHHBIX pEAKIMd Ha HOHBI, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTansibl 4 UX COeIMHEHUSA

OO6miass xapakTepucTuka rajoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre W (PU3MYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA Ha MpPUMEpEe  XJopa
(B3auMoJielicTBUE C METa/laMH, HEMeTaulaMH, [Iejo4amMu). XJIOPOBOIOPO/I.
ConsiHass KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOPOBOJAOPOAA HA OpPraHM3M YEJOBEKa. BaxkHeWlne XJIOpuabl U UX
HaxO0JICHUE B IIPUPOJIE.

O6mas xapaktepuctuka 3aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue u (Ppuanyeckue CBONCTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBOOpO, CTpoeHue, pU3NYECKUue U
XuMuueckue cBorctBa. OKCUABI cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, Qusnueckue ¢ XHUMHYECKHE CBOHcTBa (oOmIIuMe Kak
IOpeiCcTaBUTENId Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHE pEeaKkluu,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO CHOC00a MOJIYYeHHs] CEPHOM KHCIIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCTOThI, KAUECTBEHHAS peaKlMs Ha



cynbdar-uoH. HaxoxxmeHue cepbl U €€ COCIUHEHHM B TPUPOJE. XHUMHUYECKOE
3arpsA3HEHHUE OKPYXKAIOIIeH Cpellbl COCNUMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IIPEIOTBPAILICHHUS.

OO6miast xapakTtepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapAKTEPHBIE CTEIEHU OKHUCIEHUSA. A30T, PaclpOCTpPaHEHUE B MPUPOJE,
dusngeckre U XuMUIecKue cBoicTBa. KpyroBopor a3zora B mpupojae. AMMHAK, €ro
bu3nUecKre 1 XUMUIECKUE CBOMCTBA, TOJydeHre U mpuMeHeHne. Coar aMMOHUS,
X (U3UYECKUEe U XUMUYECKHE CBOMCTBA, TpuMeHeHne. KadecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKue U XUMHUYECKUE
cBOMcTBa (00IIME Kak TPEJCTaBUTENs Kiacca KHUCIOT U creuudduueckue).
Hcnonb3oBaHWe HUTPATOB U COJIEM aMMOHHMSI B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHnii. XUMHUYECKOe 3arpsi3HEHUE OKPYKAIOIICH cpeibl COeUHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIM, 3arps3HEHUE BO31yXa, MOYBBI M BOMOEMOB). Docdop,
ajutoTpornHeie Momudukanuu gocdopa, puznyeckue M XUMHUUYECKHE CBOWCTBA.
Oxcup dochopa (V) u pochopHas kuciiora, pu3HIecKre U XUMHUESCKHE CBONCTBA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

Ob6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapakTE€pPHbIE  CTENEHU  OKHUCJIEHUSA.  YIJIEpOJ,  aJUIOTPOIHbIE
MOAU(UKALIUKA, PACHPOCTPAaHEHUE B TpHUpPoAE, (PU3NYECKUE U XUMHUYECKHUE
cBorictBa. Ancopomus. Kpyroopot yriaepona B npupoae. OKCuanl yriaepojaa, ux
dbu3nyeckre M XUMHUYECKHE CBOMCTBA, JIEMCTBUE HA JKHUBBIE OPraHU3MBI,
MOJyYEeHHE W MPUMEHEHHE. DKOJOTUYeCKHe MpoOJieMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao0abHOrO TMOTEIJICHWS KIMMaTa, ITapHUKOBBII
addekT. YroapHas KUcaoTa U €€ ColM, uX (PU3NYECKUEe W XUMHUYCCKHE CBONCTBA,
noiaydyeHue U mnpuMmeHeHue. KaudecTBeHHass peakius Ha KapOOHAT-HOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHavasibHBIE TIOHATHUS 00 OPTAHMYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yraepoja (MeTaH, 3TaH, TUJICH, alleTUJICH, TaHOJ, TIUIIEPUH, YKCYCHAsl KUCIIO0TA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MNPUPOAHBIA ra3, HE(PTh),
MPOAYKTHI UX mepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: KUPaAX, OCIKaX, YIIeBOAAX — U UX
poir B KM3HM 4eloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYEeCKUX U
HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusnueckue M XUMHUYECKHE CBOWCTBA, IMIOJIYyYCHHE U
npuMmenenne. CoequHeHHs KpeMHHs B mpupoje. OOmme mnpeactaBieHuss 006
okcune kpemuusi (IV) u kpemuueBoil kucnore. CUIMKAThl, UX HCIOJb30BAaHUE B
OBITYy, B MIPOMBINUIICHHOCTH. BajkHeiIIne CTpOUTENbHBIE MaTepUalibl: KepaMHUKa,



CTEKJIO, IIEMEHT, 0eToH, *kene300eToH. [IpobiemMpl 6€30macHOro MCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4yeHUEe 00pa3lloB HEOPTAaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOJEHUE NIPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpaXKaoUUe (PU3NYECKUE U XHMHUYECKHUE CBOMICTBa
TJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HaKOMJIEHHE ¢ oOpa3uaMu XJOpUIOB (TAJOr€HHUJOB), O3HAKOMJIEHHE C
oOpazuamMu ceppl U €€  COCAMHEHHUAMH  (BO3MOXKHO  HCIIOJIb30BaHME
BUJICOMATEpHUAIIOB), HaOIIOIEHNE TIpoliecca OOYIJIMBAaHUS caxapa Moj AeHCTBHEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, HM3YYEHHE XMMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOW KUCIIOTHI, IPOBE/IEHNE KaUECTBEHHOM peaKkIuu Ha CyJbdar-
MOH U HaOJIOJEHHE IMpHU3HAKa €€ MPOTEKaHWUs, O3HAKOMJICHHE C (PU3MUYECKUMU
cBoiicTBamMM a3oTa, Qocdopa U UX COEAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOMpaHue, pacno3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KAueCTBEHHBIX PEaklUUid Ha MOH aMMOHMS U QocaT-MOH U U3yUEHHUE MPU3HAKOB
UX MMPOTEKAHUs, B3aUMOACHCTBUE KOHLIIEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEJBIO
(BO3MOXKHO UCIOJb30BaHUE  BUIEOMATEPHUAIIOB), U3y4EHUE  MOJAEIIEH
KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
yCTPOMCTBOM MPOTHBOrasa, MoJIydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYCHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJCHUE KaueCTBEHHBIX peaklUuil Ha KapOOHAT U
CHWJIMKAaT-UOHBl W M3YYEHHE MPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
MPOJIYKUHUEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE 3KCIEePUMEHTAIbHbBIX
3a/1a4 1o TeMe «BaxkHele HeMeTamIbl U X COeTUHEHUS.

MeTa/lIbl U HX COCIUHEHUA

OO6miast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommyeckor cucreMe XUMHUYECKMX dieMeHToB [[. U.
MengaeneeBa u ctpoeHusi aToMoB. CTpoeHHEe MeTaioB. Meranueckasi CBA3b U
METaJUINYeCKasi  KPUCTAJUIMYECKass  pEIETKa.  JJIEKTPOXMMHUYECKHU  psl
HarpsHKEHUN MeTauioB. OU3NUecKre U XUMUYECKHE CBOMCTBA MeTaiioB. Oomue
CrocoObl Mody4yeHus: MeTawioB. lloHsATHE O KOpPpO3WHM METaIOB, OCHOBHBIE
CcrocoObl 3aluThl UX OT Koppo3uu. CmaBbl (CTadb, YyryH, JIOPATIOMHUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[lenounble MeTaJIbL: MosoXkeHue B llepuoguueckoil cucreMe XMMUYECKUX
aneMmeHToB . M. MenneneeBa, CTpOeHHUE MX aTOMOB, HaXOXKJICHUE B IIPUPOJE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCUIbI U



TUAPOKCUABI HaTpusi W Kauus. [IpuMeHeHHne IIeNOYHBIX METAUIOB U HX
COEUHECHHUI.

[I{ennoyHO3EeMENbHBIE METAJUIBI MarHMil W KaJdbUUW: IIOJOKEHHE B
[lepuoanueckon cucreme xumudeckux aneMeHToB JI. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaxOXJAeHUE B npupojie. Duzndeckue u XUMUYECKUE CBOMCTBA MATHUS
U Kanbuuda. Baxueline CcOeIWHEHUS KalblUusi (OKCHI, THUIPOKCUI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AOMUHUN: IOJI0KEHUE B [lepuoanueckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aroma, HaxoXAeHWEe B mpupoae. Dusumueckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpPHBbIE CBOWCTBA OKCHIA U THAPOKCUIA
ATIOMUHUA.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMUYECKUX 31EMEHTOB /1.
. MenpgeneeBa, CTpoeHHE aroMa, HaxoxiacHue B mpupone. dusznueckue u
XMMHYECKHE CBOMCTBA jkene3a. OKCHIbI, THAPOKCH b 1 comu xkene3a (I1) u sxxenesa
(III), ux coctaB, CBOWMCTBA U MOTYYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpaslaMud METaNIOB W CIUIaBOB, UX (U3HUECKUMHU
CBOMCTBaMM, M3YYECHHE  PE3yJbTaTOB KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCH[A
KaJlIbI[Msl W HATpus C BOJOM (BO3MOXXHO HCIMOJIb30BAHUE BHUICOMATEPHUAIIOR),
HCCJIEIOBAHUE CBOWCTB MKECTKOM BOJBI, MPOLECCa TOPECHUS KeJe3a B KUCIOPOAE
(BO3MOKHO  HCIIOJB30BAHUE  BUACOMATEPUAJTIOB), TPU3HAKOB  IMPOTECKAHUS
KAUE€CTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KaJbLUs, AIFOMUAHMS, IMHKA, JKelie3a
(IT) u xeneza (I1I), meau (1), HaGnroEeHNE U OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJaMEHU HWOHAMU HaTpusl, Kajlus U Kaiblusgd (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIOB), UCCIIEIOBaHUE aM(OTEPHBIX CBOMCTB THMAPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA LIMHKA, PELICHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHenmue
METAJUIBI U UX COCTUHEHUSY.

XuMHUS ¥ OKPYKAKOLIAs cpeaa

BemecTtBa m marepuanbl B IOBCEAHEBHOW XU3HM YeloBeKa. besomacHoe
HCTIOJb30BaHKE BEIIIECTB M XMMHUYECKUX peakuuii B ObITy. [lepBasi momoinb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XHUMUYECKOE 3arpsi3HEHHE OKpYKaroUeld cpefbl (MpeaenbHasl JOMmyCcTUMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHnn 3K0JI0THYECKUX
npooJIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0paslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
Marepuabl).

Mescnpeomemmnbwie ceasu



Peanuzanuss MeXNpeAMETHBIX CBA3€H NMpU H3YYEHUH XHUMHU B 9 Kiacce
OCYIIECTBIISICTCS 4Ye€pe3 HCIOJIb30BaHHE KaK OONIMX €CTeCTBEHHO-HAYYHBIX
MOHSTHUM, TaK U TMOHITHM, SBISIOMUXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1iue ecTecTBEHHO-HAayYHbIE MOHSTHSA: Hay4YHbIM (pakT, TMIOTE3d, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccudukauus, TMEepPUOAUYHOCTh, HaOIIOCHUE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEPEHHE, MOJECINb, SBJICHUE, MapPHUKOBBIMI
a¢hdexT, TEeXHOTOTHSI, MAaTEPHAITHI.

®dusmka: marepus, aTtoMm, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYJNA, DJEKTPUYECKHH 3apsid, MPOBOJHUKH,
HOJYIPOBOIHUKY, JUAIIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, O0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (U3HUYECKHE BEIHYMHBI, CAMHUIBI W3MEPEHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢orocunTes, npixanue, Ouocdepa, sKOCUCTEMA, MHUHEpPAIbHBIC
yI10OpeHus, MUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpATBI, TOPHBIE MOPOJBI,
MOJIE3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTPAMMbI OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JIOCTHTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4eOHOU u
BOCIUTATEIBHOUN JIESITEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH IIE€HHOCTSMH, NPUHSATHIMU B
oOlllecTBE TMpaBWIaMUd M HOPMaMU TMOBEJEHUS U CIIOCOOCTBYIOT IMpoleccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYarOIIUXCS.

JIn4HOCTHBIE ~ pe3yNbTaThl  OTpPa)XalOT  TOTOBHOCTh  OOyYaroluxcs
PYKOBOJCTBOBaTbCA CHCTEMON TO3WTUBHBIX LEHHOCTHBIX OpPUEHTAllMM WU
pacIIMpEeHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mMaTpHOTHYECKOTO BOCTIUTAHMSI:

LEHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HAaydyHOMY HACIEOUI0, MOHUMAHUS 3HAYECHUS XUMHUYECKON HAyKH B JKHU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIOCOOHOCTH BIAAECTh JOCTOBEPHON HH(OpMaiuen o
MEePEIOBbIX JIOCTMXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCIIMTAHUS:

NPEACTABICHUS O COLUMAIBHBIX HOpPMax H NpaBUJIaX MEKJIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJI3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHAAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JIEATEIBbHOCTH TpHU
BBITIOJTHEHUN Y4YEOHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
W B3aUMOIIOMOINM B TIpollecce JTOW y4eOHOM NeATeNbHOCTH, TOTOBHOCTH
OIIECHMBAaTh CBOE TIOBEJECHHWE M TMOCTYINKM CBOHUX TOBApHILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 O3HAHMSL:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM U COCTABISAIOLINE
OCHOBY I TIOHMMAaHUS CYIIIHOCTH HAYYHOM KAapTUHBI MUpa, TpeAcTaBieHUsl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI MPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MNPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAIPABJICHHBIC HA MOJyYCHHUE HOBBIX 3HAHHUU IO
XUMUU, HEOOXOJUMBIC JI1 OOBSCHEHHUS HaOJI0/IaeMBbIX IPOIECCOB U SIBJIICHUM,
MO3HABATENIbHON, WH(DOPMAITMOHHOM W YHUTATENbCKON KYJIBTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIILHOW pabOThl € y4e€OHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYpPOM, JOCTYNMHBIMU TEXHMUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHIO W TI03HAHUIO, JIO003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTHh K CaMOOOpa30BaHUIO, IMPOEKTHOM W HCCIEA0BATENIbCKOU
JESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH M YPOBHS OOY4YEHUS B
JaJIbHEUIIIEM;

4) hopMHUPOBAHUSI KYJIbTYPbI 3/I0POBbSI:

OCO3HAHHE IEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIECHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0POBbI 00pa3 »W3HH, OCO3HAHUE TMOCIEJICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT 0I5, HAPKOTUKOB, KypeHUs),
HEOOXOAMMOCTH COOJIIO/ICHUS TIpaBUJ  O€30MACHOCTH TpuU  OOpareHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) TpyA0BOr0 BOCIIMTAHUS:

MHTEPEC K MPAKTUUECKOMY MU3YUEHHIO MPOPECCUil U TPyAa pa3IMYHOIO poja,
YBAXKEHHE K TPYLy M pe3yjbTaraMm TPYJOBOM [EATEIBHOCTH, B TOM YHCIIE HaA
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 10 XHUMHUHM, OCO3HAHHBIM BBHIOOD
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOJOTAKEHUS 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHemHON MpodhecCuOHATBLHON AESTEIPHOCTH U PA3BUTUSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTH aJalTUPOBATHCS B MPO(heCCUOHATBHOM Cpeie;

6) IKOJIOrHYeCKOTr0 BOCIIHTAHMSI:

AKOJIOTUYECKH LEIECO00pa3HOEe OTHOIIEHHE K NPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHMS, OHUMAaHUE [IEHHOCTU 3I0POBOIO U
O6e3omacHOoro oOpa3a JKH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(u3nYecKoOMy M TCHUXHYECKOMY 3/10POBbIO, OCO3HAHUE LEHHOCTU COOJIIOJCHUS
mpaBui 0€30MacHOro MOBEIEHU MPU paboTe C BEUIECTBAMU, a TAK)KE B CUTyalUsX,
YTPOXKAKOUIUX 3I0POBBIO U KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU WU3YUYECHUH XUMHH, IJIs
pelLIeHUs 3a/1a4, CBA3AaHHBIX C OKPYXKAIOIIEH IPUPOTHON CPEAOH, ISl TTOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM U MyTeW MX PEIICHUs MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COLMAIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe wmeTanpeaMeTHBIX PE3yIbTATOB BBIICISIOT 3HAYUMBIE JIJIS
dbopMupoBaHUsS MHUPOBO33PEHHUSI OOIIEHAy4YHBbIE TOHATHUS (3aKOH, Teopwus,
MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYToe.), KOTOphIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHHWM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O IEJIOCTHOMN



HAy4YHOU KapTHUHE MHpA, U YHUBEpCaJIbHbIC yueOHbIE IeCTBU (ITO3HABATENbHBIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOpbIE oOecnedynBaioT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHHUIO Y4EOHOM
e TETbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS WCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSITHH (BBIICIATh MX XapaKTEpPHBIC
MPU3HAKHW, YCTAaHABIMBATHh B3aMMOCBS3b C JPYTHMH TOHSATHSMH), HCIIOJIH30BAThH
MOHSTHS JIJIs1 O0OBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMKU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIUid,
yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIEC CBSI3W MEXIy OOBEKTaMH H3YUCHUS,
CTPOUTH JIOTHUECKHUE PACCYXACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TI0 aHAJIIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TMPUMEHSTh B IIPOIlECCe IIO3HAHUSI TOHATUSA (MPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIONIb3YEMbIE B XUMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ »JJIEMEHTa), XuUMUueckas (opMmyna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelIeHUH Y4eOHO-TI03HABATENbHBIX 33714, C YUYETOM
ATUX MOJIENIbHBIX MPEICTABJICHUN BBISBISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC
MIPU3HAKN M3y4aeMbIX 0OBEKTOB — XUMHUECKHUX BEIIECTB M XUMUYECKUX PEaAKIIHH,
BBISIBIIATH ~ OOITME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBble ncciienoBare/bCKue J1eiiCTBUS:

YMEHHUE HCIOIb30BaTh IMOCTaBJIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKke B KAdeCTBE OCHOBBI IS (OPMHUPOBAHUS THUITOTE3BI TIO
IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUMN;

NpUOOPETeHHE OIMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIlMUd M TMPOBEIACHUIO
YYEHUYECKMX OKCIIEPUMEHTOB, YMEHHME HaOMoJaTh 3a XOJOM IIpoiiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, GOpMYyJIHUPOBATH O0OOIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pab6ora ¢ undpopmanmeii:

yMEHUE BBHIOWpATh, aHAIM3UPOBATh M WHTEPIPETHUPOBATH WH(OpPMAIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpXKaHUS, CIPABOYHbBIC
nmocobus, pecypchl HHTepHeTa), KPUTHYECKH OICHUBATh MNPOTHBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;



yMEHUE NPUMEHSTh Pa3judyHble METOAbl W 3alpOChl MPU MOUCKE U OTOOpE
UH(POPMAllMM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJUMBIX Ji BBIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 337a4 ONpeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
o0JacT UCHONB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHA,
OBJIAJICHUE KYJIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIBHYIO GOpMY MpeACcTaBICHUS UHPOPMALIUUA U
WUTIOCTPUPOBATh pPEIIaeMble 3aJ1a4yd  HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu GopMaMu rpaduKd U UX KOMOUHAIMSIMU;

yMEHUE UCIOJIb30BaTh M aHaJIM3UpoBaTh B Tpolecce Yy4eOHOH U
UCCJIeI0BATEIHCKON AEATEIPHOCTH MH(OPMAIUIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIICTBA W TPAHCIOPTa HAa COCTOSIHME OKpYXKAroIIeH MNpUpOIHON
CpeIlbl.

KoMMyHHKaTHBHBIC yHUBEPCAJIbHbIC YUeOHbIE AeHCTBHUS:

YMEHHMS 3a/laBaTh BOMPOCHl (B Xojae nauanora W (WiIM) OUCKYCCHUU) IO
cyumiecTBy  oOcyxgaeMoll  TeMbl, (OpMYJIHpPOBaTb CBOM  MPEMAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOHN 3a1a4H;

YMEHUS  NPEICTaBIATh  IMOJYYEHHBIE  pe3yibTaThl  IIO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX W HHUCBMEHHBIX TEKCTax; JeJaTh IPE3CHTALUI0
pE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJILHOM M HCCIENOBATENbCKOM  NEATEIBHOCTH NPU  PELICHHUH
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuyé€Ta OOIIMX HHTEPECOB M COTJIACOBaHUS
no3utuii (00CyXIeHusi, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMbD», KOOPIAUHAIIUS
COBMECTHBIX JEHUCTBUM, OINpEACIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PeryasiTuBHBIC yHUBEPCAJIbHBIC Y4eOHbIe 1eiICTBHA:

YMEHUE CaMOCTOSITEIBHO ONpPENeNsATh LETu JeATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NEeSTENbHOCTh, BBIOMPATh HanbOosee 3PPEeKTUBHBIE CITOCOOBI pelIeHUsl y4eOHbIX U
[IO3HABATENIbHBIX 3aJa4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEJUIOKEHHBIM  AJITOPUTM JCWCTBHM IIPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX MU PEAKIUSX,
OLICHHBATh COOTBETCTBUE IMOJIYYEHHOTO pE3yJbTaTa 3asBICHHOW 1I€JIM, YMEHHUE
HCIIOJIB30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraéMbl€ B YCIOBUU 33IaHUN.

NPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB 1O OCBOCHHUIO O0SA3aTENBHOIO
collepKaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanbHOl paboueld Mporpammoi,
BBIICJIIIOT: OCBOEHHBbIE OOYYalOIIMMKCS HAay4YHbI€ 3HAHUS, YMEHUS U CIOCOObI



nercTBui, crnenuduueckue g OPEAMETHONM 001acTu  «XUMHS», BHJbBI
NEATeIbHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHHUS, €ro HWHTEpHpeTaluu,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xoniy oOyuenus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PACKPBIBATH CMBICT OCHOBHBIX XMMHUYECKHX MOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOAHOPOJHASA), BAJICHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peaxiuu
COCMHEHHUS, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMEIICHUs, PEaAKIUU
oOMeHa, K30~ U PHJIOTEPMHUUECKUE PEaKINH, TeIJIOBOM d(h(PeKT peakiumu,
AP0 aToMa, JJIEKTPOHHBINM CIIOM aroMa, aToMHas OpOuTalb, PaJUyC
aToMa, XUMHUYECKasi CBsI3b, MOJISIPHAs U HEMOJspHAs KOBAJCHTHasi CBSI3b,
WOHHAs CBA3b, UOH, KaTUOH, aHWOH, PacTBOP, MaccoBasi JIOJisl BEIleCTBa
(TIpolieHTHAsl KOHIICHTpAIs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
IPUMEHSTH 3TU NOHATHUS IPY ONMCAHUY BEUIECTB U UX MPEBPALLICHUII;

e HCIOJIb30BAaTh XUMHUYECKYID CHUMBOJIUKY JUIsI COCTaBJeHUS (Hopmy
BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e OMNpEIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEASIEHHOMY KJAcCy COEAUHEHUM MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJEHTHasT M HOHHAas) B
HEOPTraHNUYECKUX COCIUHEHUSX;

e packpbiBaTb cMmbIica Ilepuonnueckoro 3akoHa JI. M. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJIpo;

e ONUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuonnueckon
CUCTeMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OoJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAUECHHS, KOTOpPhIE HMEIOTCS B
tabiauie «llepmoguueckass cucrtemMa XuMHUYECKHX d3iemeHToB J[. .
MeHnpneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sjipa, 00IIee YUCIO AIEKTPOHOB
U pacmpeereHUe UX M0 JIEKTPOHHBIM CIIOSM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIleCTBa,
XUMHUYECKUE peakiuu (10 YUCIY U COCTaBy Y4YacTBYIOIIMX B pEaklUU
BEIIECTB, [0 TEIIIOBOMY 3D PeKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOATBEPIKIasl ONMMCAHUE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX MPEBpalllCHU B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JOJII0O XUMHYECKOTO JJeMEHTa 1o Qopmye
COEJIMHEHMUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
0 YPaBHEHHUIO XUMUYECKON pEeaKIuu;

NPUMEHSTh OCHOBHBIEC OIEpAIlMU MBICIUTEIBHON JEATeTbHOCTH — aHaIU3
U CHHTE3, CpaBHEHHUE, 000O0IlEeHHE, CUCTEMATH3allHIo, KJIacCU(UKAIIUIO,
BBISIBIICHUE TMPUYMHHO-CIICACTBEHHBIX CBS3¢H — ISl M3YYCHHS CBOKCTB
BEUIECTB M XHMHUYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METObI
NMO3HAHUSA — HaAONIOJICHUE, W3MEpPEHUE, MOJICTUPOBAHHUE, IKCIICPUMEHT
(peayIbHBIN U MBICIICHHBIN );

CIEIOBAaTh  TMpaBUjaM  MOJIb30BAaHUS ~ XUMHYECKOW  MOCYyIOM |
7Ta00paTOpHBIM  O0OPYJIOBAaHUEM, a TakXKe IMpaBWwiIaM OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBITOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOpPOAA), MNPUTOTOBJICHUIO
pacTBOPOB C OMNPEEIEHHON MACCOBOM JIOJEH PACTBOPEHHOIO BEILIECTBA,
IUTAHUPOBATb W MPOBOAUTH  XHUMHYECKHE  OKCIIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO MHIUKATOPOB
(;makmyc, henondranent, METHIOPAHK U JPYTHE).

K xoniy oOyuenus B 9 kiacce npeIMeTHbIE PE3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XWMHMYECKHX MOHATHWA: XWMHUYECKHM
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peakiusi, XuMUYecKas CBsA3b, TEIJIOBOU 3P (PeKT
peakuuu, MOJb, MOJSIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIMUTHI,
HEAJIEKTPOIMUTHI, AIEKTPOJUTHYECKAS] IUCCOUMALMS, PEAKINA HOHHOIO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIE W



HeoOpaTUMble pEaKIMHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEaKLUU,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
ajmoTponus, aMmGOTEPHOCTh, XUMUYECKast CBsA3b (KOBAJICHTHAs, MOHHAS,
METaJUIMYecKasi), KpUCTAIIMYECKass pemeETKa, KOppOo3Usl METasuIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEAKUHUH, MPEAEIbHO AOMYyCTUMAs
koHneHntpanus [TJIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
WCIIONIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJS COCTaBIICHUS (HopMyIn
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIU;

ONPENIEIATh BAJIGHTHOCTh U CTEIICHb OKUCICHHSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEHIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysaM, BUA XUMHUYECKON
CBsI3U (KOBAJI€HTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHMUSIX, 3apsij MOHA 10 XUMHUUYECKOU (opmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCIMHEHUM, THUIl KPUCTAJUTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbica llepuommueckoro 3akona JI. U. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIKCHIBATh W XapaKTepHU30BaATh
Tabnuunyto popmy Ilepuoauyeckoil CUCTEMBI XMMUYECKUX SJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHAs mnoArpynna (A-rpymmna)» MU «moOodHas
noarpynmna (b-rpynma)», manbie W OOJbIIME MEPHUOJBI, COOTHOCHUTH
0003HAYCHUsS, KOTOPhIE MMEIOTCS B IEPUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHMSI  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB U 3apsl sjapa, oOIIee 4YUCIO0 DJJIEKTPOHOB W
pacrpeneneHie WX IO DJICKTPOHHBIM  CIOSIM), OOBSCHITH OOIIME
3aKOHOMEPHOCTH B MU3MEHEHUM CBOWCTB JJIEMEHTOB U UX COEAMHEHUN B
npeAenax MaJblX NEPUOJIOB U TIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIUX B PEaKIUu
BELIECTB, MO TEIUVIOBOMY 3(P(EKTy, M0 M3MEHEHUIO CTENCHEW OKUCIIECHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIHME W CHEeUUPUUECKHE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
npuMepaMu MOJICKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIINM;

COCTaBJIATh YPABHEHUS BJIEKTPOJIUTUYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMEHa, ypaBHEHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKlui
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIuid;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAMCHUNA B Pa3IAIHBIX
YCIIOBUSX;

BBIUKCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOrOo »dJeMeHTa 1o ¢opMmyIe
COEJIMHEHMUSI, MAaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmofaTh  MOpaBuia  IOJB30BAaHUS  XUMHUYECKOM  mocyao U
nabopaTOpHbIM  O0OpyJOBaHMEM, a TaKXe TMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIHH, TOATBEPKTAIONINEC  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kKapOonat-, ¢ocdar-, cuiaMkKar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHBI aMMOHHMSI ¥ WOHBI M3yYCHHBIX METAJUIOB, NMPHCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECCKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICTUTEIHHOU NEATCILHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, O0O0OIEHHE, CHCTEMAaTHU3allii0, BBISBICHUE
PUYUHHO-CJICICTBEHHBIX CBSA3€H — MJIsi WU3y4YeHHUs CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOIIOZICHUE, M3MEpPEHHE, MOJCIMPOBAHKE, DKCIEPUMEHT (pEealbHBIA WU
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U diieKTPOHHBbIE (HU(pPOBHIE)
KoHnTtpoabsHbie IIpakTH4yeckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHava/ibHbIe XMMUYECKHE TOHATHS
Xumusi — BaxkHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK

' MPAKTUYECKOU JIEATETLHOCTH https://m.edsoo.ru/7f41837c¢

YyeJIoBeKa

12 BemecTBa 1 xumMmnueckue 15 1 bu6nmmorexka [IOK

' peakuuu https://m.edso0.ru/7f41837¢c

Hroro no pazgeny 20

Pa3nen 2. BaxkHeiinmue npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
91 Boznyx. Kucnopon. Ilonstue 5 bubmmoreka [IOK

' 00 oKcHaax https://m.eds00.ru/7f41837c
99 Bonopoxa. Ilonstue o kucnorax 8 1 bubmuoreka [IOK

' ¥ COIISIX https://m.edso0.ru/7f41837¢
53 Bopna. PactBopsl. [Tonsitue 00 5 1 1 bu6nmmorexka [IOK

' OCHOBaHUSX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuoteka [IOK

' HEOPraHUYECKUX COEIUHEHUIN https://m.edsoo.ru/7f41837c

Hroro 1o pa3aeny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumudeckux 3jiemenToB JI. U. MennesneeBa. CTpoeHune aToMOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH 1

31 [lepnoauueckas cucrema 7 bu6mmoteka LIOK
XHUMHYECKHX d1eMeHToB /I, 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aroma

P : bimmorera LIOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKITUH
bubnnorexa [JOK
Hrroro nio paszeny 15 https://m.edsoﬁru/?f41837c
PesepBHOE Bpemst 3 bromiorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME



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

9 KUIIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne /o P Kontposbnbie | IlpakTudeckue (cpp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI
pecypchl
Pa3nen 1. BemecTBO M XUMHYeCKHE peaKHMH
11 [ToBTrOpenue u yriybiaeHne 3HaHUHA 5 1 bubanoreka [IOK
' OCHOBHBIX pa3ieJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka LIOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIIUS. 8 1 1 bubnnoreka [IOK
' XUMHUYECKUE PEAKIIMU B paCTBOPax https://m.edsoo.ru/7f41a636
Nroro no pazneny 17
Pa3nen 2. HeMeTaabl M MX COeIMHEHHS
21 OO0m1as xapakTEPUCTHKA XUMUYECKHIX 4 1 bubanoreka [IOK
' sementoB VIIA-rpymmbl. [anoreHs: https://m.eds00.ru/7f41a636
OO0m1as xapakTEPUCTHKA XUMUYECKHIX
2.2 aneﬁeHTmI: VIAI-)F nel. Cepa u e 6 bubmorera HOK
' PYTHSL. &P https://m.edso0.ru/7f41a636
COE/IMHEHUS
OO01mmas XxapakTepuCcTUKa XUMHYECKHIX
2.3 aneMeHTOoB VA-Tpynnsl. A30T, hochop 1 ux 7 1 bubmmorexa LIOK
' PYHIHL. ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTUKA XUMUIECKIX
2.4 Z-)J'IeHl\ieHTO]I: IVAI-)F Tkl YTIEpoa u 8 1 2 bubmorexa HOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COSANHECHUS
Hroro no pazaeny 25



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

Pa3gen 3. Mera/liibl M BX COeMHEHUS

. bubmmoreka [IOK
31 Obuue cBoHCTBA METAIIOR 4 https://m.eds00.ru/7f41a636
bubnnorexa [JOK
2 B i 1
3 aXHEUIINEe METAJUIBL U UX COEIUHEHUS 6 httos://m.edsoo.ru/7f41a636
Hroro mo pa3aeny 20
Pa3nen 4. Xumus u oKpy:Kawias cpeaa
bubnuorexa [JOK
41 BemiectBa 1 MaTepuaibl B )KU3HHU YeJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazgeny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kourpoububie | IlpakTruyeckue
n/n Bcero U3y4yeHHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumun. Ponbs XuMUH B )KU3HU 1 bubnuorexa [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METO/IAX MIO3HAHUS B XHMUHU 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d227e
[Ipaxtuueckas pabora Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubnnoreka [IOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM
4 Yucrele BemecTBa U cmecH. CriocoObl 1 bubnuorexa [JOK
paszzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2
5 «1£)a3 eJeHue cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
8 . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
bu6nmorexa [IOK
6 A 1
TOMBI M MOy https://m.edsoo.ru/ff0d2a6¢c
7 XuMudeckue dJIEMEHTRI. 3HAKU 1 bu6nmmorexka [IOK
(CMMBOJIBI) XMMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie u clOXKHBIE BElIeCTBA 1 bubmmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 nomorexa LIO

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IOCTOSHCTBA COCTaBa BEIIICCTB.

bubnuorexa [IOK

10 X eckas o a. BanenTtHoc
v A popuyn HHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
11 OtHOcHTENbHAsA aTOMHAs Macca. bu6mmoreka [IOK
OTHOcHUTENBHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1051 XMMHUYECKOTO bubnnorexa [IOK
AJIEMEHTA B COEAMHECHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BeniecTBa. Mosib. bubnuoreka [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
1 ®dusnvecKue U XUMUYECKHUE SIBIICHUS. bubmmoreka [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky 1 yCIOBUS IPOTEKAHUS bubmmoreka [IOK
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHSI MACChI BEIIECTB. bubmmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrauciienus koanyecTBa, MacChl
17 BEIIIECTBA 110 YPaBHEHUSM XMMHUYECKUX bubmmorexa HOK
N N P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanms XuMUIeCKUX peakinii
18 (coenuHeHus, pa3oKeHHS bubmorexa LHOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKIIONEIUCT 0606'3,q eHue u brbsmorexa HOK
) Hmer » https://m.edsoo.ru/ff0d40c4
cHUcTeMaTu3aIs 3HaHUI
20 KontponsHas padota Nel o teme bu6mmoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. Cocras bubmuoteka [LIOK

Bo3nyxa. Kucnopog — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe Bemectso. O30H

duznueckre U XMMHUYECKHUE CBOMCTBA

bubnnorexa [JOK

22
KHCIIOPOJA (PEaKIIITH OKHCICHI, https://m.edso0.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Crioco0sI MoTydeHus: KUCIopoia B
23 nabopaTopuu zlfq 1} OMBIH_UICHI})IOI([:TI/I bubmmorexa LIOK
PATOPHIL I TP ' https://m.edsoo.ru/ff0d497a
[TpumeneHue kuciaopoa
TennoBoii 2P PexT Xxumuueckon
o4 peaKIuu, MOHSITHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUAX
TormuBo (He(Th, YroiIb U METaH).
25 3ar ﬂSHGEEI/IG?;OS yra CIocoObI gro bromiorexa LIOK
P AYEL, https://m.edsoo.ru/ff0d4c4a
MIPEOTBPALICHHS
[TpakTuueckas paborta Ne 3 o Teme
26 «ITomydenue u coOnpanue KUcIopoaa bubmmorexa [IOK
7 P PO, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
97 Bonxopon — anemeHT u mpocToe bubnnorexa [IOK
BelecTBo. HaxoxaeHnue B nmpupo/ie https://m.edsoo.ru/ffod4dd0
28 duznyecKne u XUMUYECKUE CBOMCTBA bubnuorexa [JOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmmoteka [IOK
29 IT
OFUITHE O RHEAOTAX 1 COMX https://m.edsoo.ru/ff0d50d2
30 Cnioco06sI moTyueHus BOAOPOIa B bubnnoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
bu6nunoreka [IOK
31 «[Tomydenne u coOupanme BOI0POIa,

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

MonsipHblif 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciienns o00b6Ma, KOJIMYECTBA
33 BEIIECTBA T'a3a 10 €r0 U3BECTHOM bubmorexa HOK
B Y https://m.eds00.ru/ff0d55a0
KOJINYECTBY BEIIECTBA MM 00BEMY
Boruucienus 00EMOB ra3oB 10
34 ABHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA bubmmorexa [IOK
P R peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 Ddu3nvecKue U XMMUYECKHUE CBONCTRA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwuii. [TonsTre 00 bubnuorexa [JOK
36
WHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurtens. HachilieHHbIE
37 1 HEHAChI peHHI)IS acTBOpBI. MaccoBas bubmmorexa HOK
H PacTBOPEL https://m.edso0.ru/ff0d5b40
JIOJISI BEIIIECTBA B pPacTBOpE
[IpakTuueckas padora Ne 5 o Teme
38 «ITpuroroBieHue pacTBOPOB C bubmuorexa [JOK
ONpeeNEHHON MacCOBOM JOJIEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTpoabnas padora Ne2 o teme bubmuorexa [LIOK
«Kwucnopoa. Bonopoxn. Boma» https://m.edso0.ru/ff0d6342
Okcubpl: cocTaB, KitaccupuKarus, bu6nmorexa [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
TTonydenue u XMMHYECKHE CBONCTRA
41 KI/ICJ’Iy;FHBIX OCHOBHBIX U aM(OTEPHBIX Bubmrorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUI0B
42 OcHoBaHUsI: COCTaB, KilaccuuKanus, bubnmnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnne u XuMHUYECKHE CBOWCTBA bubnnoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccuduxaus, bubnnorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tomy4yeHue 1 XUMHYECKHE CBONCTBA bubmmoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnocof(ibll)nz([m )CHI/IH XHMqufKHe bubmorexa HOK
N i ’ https://m.edso0o.ru/00ad9474
CBOIicTBa
[TpakTiueckas padora Ne 6. Peienue
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo0.ru/00ad9b7c
COCTMHEHU
48 ['eHeTnyeckas CBSA3b MEXKY KJIacCaMU bubnnorexa [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnuorexa [JOK
49 O0001IeHNEe U CUCTEMATH3aIUs 3HAHUI
m H https://m.edsoo0.ru/00ad9ch2
KoutponsHas padora Ne3 mo teme
50 "OCH(I:))BHLIC KJ'IIZ.CCLI HEOpraHu4YeCcKuXx bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
coeMHEeHu
IIepBBIe MOMBITKY KiI1acCU(PUKALINN
51 XI/IISII/I‘IGCKI/IX DJIEMEHTOB 1('1[)0H511TI1/1€ o bubnmorexa [TOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
ITepronnueckwnii 3aK0H 1
pHoA bu6mmotexka I[IOK
52 [Tepunonnueckas cucTeMa XUMAYECKHUX
https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
bubmmnoreka LIOK
53 [Tepuonpl, rpymIbl, MOATPYIIITHI I

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bu6mmoreka [IOK

54
anep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YCK
. bubmmoreka [IOK
55 aTOMOB 371eMeHTOB [leproauueckoit
https://m.edsoo.ru/00adaébc
cucremsl [. 1. Menneneesa
XapakTepucTuka XUMHUYECKOTO
56 AJIEMEHTA MO €ro MOJOKEHHIO B bubmmoreka [IOK
[Tepuonnueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akoHa s
57 pa3BuTUs Hayku U npaktuku. 1. U. bu6mmotreka [LIOK
MenieneeB — y4€HblH, IEAAror U https://m.edsoo.ru/00ada96e
rpakJ1aHUH
Peseprublit ypok. O60011eHuE U
58 CI/ICTI;MaTI/I?,Zp ust 3HaHI/H;1H / bromiorexa LIOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas pabora
KontponbHas padota Ne4 mo teme
P P bu6mmoteka I[IOK
59 «CtpoeHne aroMa. XUMUIECKAasl CBSI3b)
. https://m.edso0.ru/00adb486
/ Beepoccuiickast mpoBepoyHasi pabota
60 DNEKTPOOTPULIATEIIBHOCTh aTOMOB bubmuorexa [LIOK
XUMHYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmotexka I[IOK
61 Honna €cKas CBsI3
HHA XAMITHECIAT CBI50 https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHas XuMudeckas bubmuorexa [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasneHnTHas HenossipHas XUMHYECKast bubmuorexa [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bu6nunoreka [IOK
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https://m.edsoo.ru/00adae28

65 OKUCIHUTEIbHO-BOCCTAHOBUTEILHBIC 1 bub6mmoreka [IOK
peakiuu https://m.edsoo.ru/00adb076
bubnuorexa [JOK
1
66 OKHCIIUTEIN U BOCCTAHOBUTEIN httos://m.edsoo.ru/00adb076
Peze i ypok. O000IIIeHE
67 CHCTE:/:;IHIZZP Hst 3HaHI/H7IIJl n: I;Ielvll/le 1 bubmorexa LHOK
H https://m.edso0.ru/00ad9ch?2
«Ctpoenne aroma. XUMUYECKasK CBSI3b)»
68 PeseprHblit ypok. O600meHne u 1 bubnuorexa [LIOK
cucTeMaTu3aIus 3HaHWi https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB IIO 68

[TPOIT'PAMME
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9 KUIIACC

KoanuectBo 1yacoB DJIeKTPOHHBbIE
Ne Hara nudposbie
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTeSibHbIE
padoTbI padoThbI
pecypchbl
[Iepronrueckuit 3aK0H.

1 [lepuoauueckast cucrema 1 bu6mmotexa LIOK
XHUMUYECKHX deMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOWCTB XII/)IMquCKHx 3JIEMEHTOB 1 bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Kiaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bu bl XuMH4ECKO# CBSI3U 1 TUIIBI 1 bubnuorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpomabnas padora Nel o teme

5 «IloBTOpEHNE U yriyOaeHue 3HaHUi 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 kiaccay

6 Knaccudukarms xuMudeckux 1 bubmuoreka [JOK
PEAKIHI O Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHUYECKON

7 eakuu. [ToHsITHE O TOMOI'€HHLIX U 1 bubnmorexa [TOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 ®akTopkl, BIUSIIOMHAE HAa CKOPOCTh 1 bubmmorexa [TOK

Pbl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIIUU 1 TTOJIOKEHNE



https://m.edsoo.ru/00adb59e
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XUMHYCCKOI'0 paBHOBCCU A

OKHUCIIUTEIIBHO-BOCCTAHOBUTCIILHEIC

bu6mmoteka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus 2NeKTPOITUTUUECKON
10 I/ICEO na I/II/IpCI/IJIBHBIe U ciadble bubnmorexa [IOK
a THHArH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Houurle ypaBHEHNS PEAKIINiA Bubmrorexa IIOK
yp peatt https://m.eds00.ru/00add448
XMMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHUH B CBETE IIPEACTABIECHUI Bubmorexa ITOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOTMTHYECKOM TUCCOIUALINH
XUMHYECKHE CBOIICTBA COJIEH B CBETE
13 pPECTABIEHUN 00 bubmorexa LHOK
ped o https://m.edsoo.ru/00add8b2
3JIEKTPOJIMTUYECKON JUCCOITUAITIT
14 Tloustue o rmaponnse coneu bubmorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O00011eHNEe U CUCTEMATHU3AIINA bu6nmmorexa [IOK
3HAHUHI https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
16 «Perrenne YKCepuMEHTAITbHBIX bubnmorexa [IOK
p https://m.edsoo.ru/00addbfa
3amau»
KonrponsHas padora Ne2 110 Teme
17 «SJIeIl:T OJ'II/ITIf‘IeCKa}I HUCCOLAAINA bubmorexa LHOK
p a HHATIHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
OO0111ast XapakTEpUCTHUKA TaIOINEHOB.
18 XI/II;/IIH%CKI?/Ie CBIz)ﬁCTBa Ha OpuMepe bubnnorexa [IOK
P p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopona. CoisiHast KUCIOTA, bubmuoteka [LIOK



https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add448
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XUMUYECKHE CBOICTBA, OJIyYCHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o Teme

bubnuorexa [JOK

20 «Honyqunne COHiIHOH KHEHOTRL https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Borurcnenus o ypaBHEHUSIM

21 XUMHUYECKHUX pealzlgnﬁ, €CJIM OJIH U3 bubmmorexa [IOK

https://m.edsoo.ru/00ade488

pEeareHToB J1aH B U30BITKE

99 OO0m1as xapakTEpPUCTHKA SJIEMEHTOB bubnnoreka [IOK
VIA-rpymsl https://m.edsoo.ru/00ade64a
ANOTpONTHBIE MOAU(MUKAIIUHN CEPHI.

23 Haxoxnenue cepsl u €€ coeiMHEHUN bu6mmoteka [LIOK
B IIpUpoOJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cephl

24 CepoBoaopoji, CTpOEHHUE, bubnnoreka [IOK
(du3HYecKre U XUMHUYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHUCIOTA,

25 q)mnjecxnle) 51 xm/I[)quCKHe CBONCTBA, brbnmorexa LIOK

https://m.edsoo.ru/00adea28

pUMEHEHHE
XUMHYECKUE PEAKIMH, JICKAINE B
OCHOBE IMPOMBIIIIEHHOT0 crocoba

26 MIOJIy4EHUS CEPHON KUCIIOTHI. bubnnorexa [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeibl CoeTMHEHUSIMU
cepsl

97 Brruucienne MaccoBoOi 101 BBIXOA bubnunorexka [IOK
IPOJYKTA PEAKIUU https://m.edsoo.ru/00adec8a

28 OO01mast XxapakTepUCTHKA DIIEMEHTOB bubnmmorexa [JOK
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VA-rpynnsl. A30T, pacCipOCTpaHEHUE
B IIpupoze, GPU3NIECKue u
XMMHUYECKHE CBOICTBA

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

AMMHaK, ero GpusnuecKue u

bubnuorexa [JOK

29 €CKHeE CBOMCTBA, IIOJIYUYCHHUE
FAMITICECITHE CRORCTEE, HOLyHEIeH https://m.eds00.ru/00adf004
pUMCHEHHE
[IpakTuueckas padora Ne 3 o Teme

30 «[Tony4yeHune aMmmuaka, M3y4eHue €ro bubmmorexa [IOK

T BV https:/m.eds00.ru/00adf180
CBOMCTBY»

31 A30THas KUCIIOTa, €€ PU3HIECKHE U bubmmoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
AMMOHHUS B KQUECTBE MUHEPATBHBIX

32 n00peHnii. XUMHUYECKOE bubmorexa LHOK
yAODP ) . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYXKAFOIIEH CPeJIbl
COCTMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 q)ocgo pHa;I KI/ICHJIE)Ta %I/EI/IEIGZKI/IC u bubmmorexa [OK

P . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOWCTBA, MOJyYCHHE
Ucnonb3oBanue ocdaTtos B

34 Ka4eCcTBE MUHEPAJIbHBIX YA00pEHUIA. bubnnorexa [IOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacipocTpaHeHHUE B

35 npu I;JIe (li))mnzeCKie Y XUMUYECKHE brbsmorexa HOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxkcuapl yrieposa, ux Gu3sndeckue u bubnmnoreka [IOK

XUMHUYECKUE CBOUCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKoJIorU4YecKre mpoodIeMsbl,
CBsI3aHHBIC ¢ OKcHI0M yriepoaa (1V)

37 VYronbHas KucioTa u e€ conu bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 no Teme
"[lonyyenue yriaeKkuciaoro rasa. bubmmoreka [IOK

38
KauecTBennas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaibHBIC TOHATHSA 00
39 OpPraHMYECKHUX BEHIECTBAX KaK O bromiorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoaa
40 Kpemnwuii u ero coequHeHust bubmmorexa LIOK
P https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Perenune

a1 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmmoreka [IOK
«BaxkHenmme HeMeTaJUTbl U UX https://m.edso0.ru/00ae0bf2
COCTTUHEHUS
KontponbHas padota Ne3 mo teme

. bubmuoreka [JOK
42 «BakHele HeMeTaIlTbl H UX
https://m.edsoo.ru/00ae0e18
COETUHEHUS»
OO0m1as xapakTEPUCTHKA XUMUYECKHUX
AJIEMEHTOB — METAJIIOB.

43 Merannmudeckas CBsI3b U bu6mmotexka I[IOK
MeTaJuIMYecKasi KpUCTaUIMYecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METAJIJIOB
XUMHYECKUE CBOMCTBA METAJIOB.

. bubnuoteka [IOK

44 DNEKTPOXUMHUYECKHUH psif

HaIpsKEHUN METaJNIOB

https://m.edsoo.ru/00ae1156
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O0611me crnocoObl MoTy4eHHs
MeTaiutoB. CrinaBel. Beraucienus no

bubnnorexa [JOK

45 ABHCHUSM XMMUYECKUX PEAKIIHHI
anu ot 3 pearetron Cé’ﬂepim’ https://m.eds00.ru/00ae1156
npuMecu
46 [TonsaTue o KOppO31U METAILIIOB bubmorexa HOK
https://m.edsoo.ru/00ae1278
bubnuorexa [JOK
4 [enourbre meTamtet https://m.edsoﬁru/OanMbZ
48 OKCHUJIbI U TUIPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [[{erouHO3€eMENbHBIE METAILIIBI — bubmmoreka [IOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxueime coeqMHEHNS KBNS bubmorexa LHOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3ALIUS
3HAHUU
59 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bu6mmotexka I[IOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
IT 0
S i BuGorexa LLOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUs
. bubmunorexa IIOK
>4 AroMHHH https://m.edso;-.lru/Oanlc64
55 AMdoTepHbIe CBOICTBa OKCHIA U bu6mmoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Kereso but6mmoreka [JOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMIAPOKCHIBI U COJIH JKeJle3a

bu6mmoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O00011eHNE U cCUCTEMATHU3ALINAA
3HaHUI
[TpakTrueckas padora Ne 7. Pemenue
59 HKCIIEPUMEHTAJIbHBIX 3374 110 TEME bubmmoreka [IOK
«BaxxHenmme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS)
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIni, €CIM OJIUH U3
60 pEareHToB JIaH B U30BITKE WITH bubnnorexa [JOK
COAECPXKUT puMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOAYKTa
peakuuu
61 O00011IeHNE U CUCTEMATU3ALIUS
3HAaHUN
KonTpoabnas padora Ne4 o teme
62 «BakHelIe MeTaIlIbl H UX
COCIMHEHUS
63 BemectBa u matepuansl B bu6nmorexa [IOK
ITOBCETHEBHOM )KU3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsI3HEHHE bubnnorexa [IOK
OKpYKarolleu cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B perieHnu bubmuorexa [LIOK
IKOJIOTMUYECKUX TIPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6o001IeHue u bubmuoreka [LIOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 Peseprubrit ypok. O6006111eHIE 1 bubnuoteka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUcTeMaTu3alus 3HaHu

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

68 PesepBublit ypok. O6001menue u

cUCTeMaTHU3alus 3HaAaHUN

but6mmoreka [JOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB 10
I[TPOI'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA

OCHOBHOMI

OBPA3OBATEJBLHOM ITPOI'PAMMBbBI

8 KJIACC

Kon
MPoBeEPSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

ITo Teme: «HepBOHa‘IaJ'IBHBIe XUMHNYCCKUC ITOHATHA»

11

pacKphIBaTh  CMBICT OCHOBHBIX XMMHUYECKMX IIOHATHM: aTom,
MOJIEKYJIa, XHUMHUYECKUI DIIEMEHT, IPOCTOE BEILECTBO, CII0KHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTb,
OTHOCHUTEJIbHAs AaTOMHas U MOJEKYyJIspHas Macca, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas JOJs XHUMHUYECKOIO
AJIEMEHTa B COEIMHEHUHU, MOJISIPHBIM 00BEM, XMMHUUYECKas peaxuus,
KjJaccu(uKalus — peaklMi:  peakuud  COCJUHEHHUs,  PeaKkluu
pa3joXKeHus, peaklUUu 3aMelIeHHs, peakuuu OoOMEeHa, D5K30- H
HHJIOTEPMHUUYECKHE DPEaKLUHU, TEIIOBOH »(PQEeKT peakuuu, pacTBop,

MaccCoBas a0Jisd BEIICCTBA (HpOI_IeHTHaSI KOHI_IeHTpaI_[I/IH) B paCTBOpC

12

HIUTIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHMHWYCCKHX MOHATHUH H

MNPUMCHATDH 9TU IMOHATHA IIPU OTIMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

13

HCIOJIb30BAaTh XMMHUUYCCKYIO CHMBOJIUKY IS COCTAaBJICHUA (I)OpMyJ'I

BCIICCTB U ypaBHeHPIfI XUMHUYCCKUX peaKuHﬁ

14

PacCKpbIBaTb CMBICJI 3aKOHOB COXpaHCHUSA MacCcChI BC€IICCTB,
IMMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO  Y4C€HHsA, 3aKOHa

ABoraapo

15

OIpCaACIATh BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHYCCKUC PCAKIUU (HO qucily " COCTaBYy

YUYacCTBYIOLIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3PPeKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAacCChbl

BCIICCTB




1.8

BBIUUCIIATH MAacCOBYIO JOJI0 XUMHYECKOTO 3JeMeHTa 1Mo (opmyre

COCIMHECHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCUICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl MIO3HAHUS — HAOJI0/IEHuE,
U3MEpeHue,  MOJAETHPOBAHME,  HOKCHEPUMEHT  (pealbHbli U

MBICJICHHBIH )

ITo Teme: «BaxHenne npeacTaBuTeNN HEOPraHMYECKUX BEILIECTBY

2.1

PacKpbIBaTb  CMBICII OCHOBHBIX XHMHUYCCKHUX MOHSTHM: OKCH,

KHUCJI0Ta, OCHOBAHHUC, COJIb

2.2

OonpeAcCIATh NPHUHAMJIC)KHOCTh BCHICCTB K OHpC,I[eJ'IéHHOMy KJIacCy

coeuHeHu 1o Gpopmynam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPIraHUYCCKUEC BCIICCTBA

2.4

XapakTepu3oBaTb  (ONMUCHIBaTh) OOIIME  XMMHUYECKHE CBOWCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEP)KAas ONUCAaHHE MPUMEPAMHU

MOJIEKYJISIPHBIX YPABHEHUW COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI

2.5

IMPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBHCHUMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOKHOCTH IIPOTCKAHUSA XHMHYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

clenoBaTh MpaBWJIaM TMOJIb30BAHUSA XMMHYECKOM TMOCYIOW U
1abopaTOPHBIM O00OPYIOBAaHHEM, a TAKXKe IMpaBHJIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUHUSMU TIO BBHITOJTHEHHIO
J'Ia60paTOpHI)IX XUMHUYCCKUX ONBITOB IO IMOJYYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BemIeCcTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOW JOJIEM pacTBOPEHHOTO
BEIIIECTBA, MIIAHUPOBATH U MPOBOJIUTH XUMHUECKHUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO pAcTBOPOB IIENOYEH M KHUCIOT C IOMOIIBIO

UH/IMKAaTOpOB (JTakMyc, peHondTanent, MEeTHIOPAHX U JPyTHe)

2.7

MMpOBOAUTDH paC‘-IéTLI 0 YpaBHCHUTIO XUMHUYECKOH pcaKkunun

IIo Tteme: «llepuommuecknii 3akoH u llepuogmueckas cucrema
xumuyeckux snemeHtoB JI. U. MenpaeneeBa. CTpoeHue aTOMOB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC pcakuuun»

3.1

PaCKpbIBATb CMBICIT OCHOBHBIX XUMHUYCCKUX TIOHSTHIM: AApO aroma,
3J'IeKTp0HHBII71 () (0)71 aToMa, aTOMHas 0p61/ITaJ'IB, paanyc aroma,

XUMHYCCKas CBA3b, IIOJIpHAA W HEIOJJAPHAsA KOBAJCHTHAsA CBA3b,




ANEKTPOOTPULATENIBHOCTh, HWOHHAsl CBS3b, HWOH, KAaTUOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

OINHKCBHIBATh M XapaKTepu3oBaTh TabimmuHyio ¢opmy I[lepuoanyeckoit
CHUCTEMBbl XMMMYECKMX OJJIEMEHTOB: pa3ivuyaTh IOHATHUS «TJIaBHAs
noarpynna (Arpymma)» u «mnobounas mnoxarpynma (brpymma)y,

«MaJIpley» U «OOJIBIINE) MEpUOJbI

3.4

packpsiBaTh cMbica llepuoamueckoro 3akona J[.M. MeHnneneena:
JIEMOHCTPUPOBATh MOHUMAHKUE NMEPUOJIMYECKON 3aBUCUMOCTH CBOWCTB
XMMHUUYECKUX DJJIEMEHTOB OT HX MoJoxeHus B [lepuoanueckoit

CUCTEMC

3.5

COOTHOCHTH  O0OO3HAYeHHs, KOTOpbIE HMEIOTCS B  TaOiuIe
«Ilepuoguueckass  cucreMa  XUMUYEeCKHX  dnemMeHToB .M.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XUMHUYECKMX DJJIEMEHTOB (COCTaB M 3apsAl sapa, oO0Ilee YHUCIIOo

AIIEKTPOHOB U PACIPEIEICHUE UX IO FIEKTPOHHBIM CJIOSIM)

3.6

OIpeaACIATh CTCIICHDb OKHUCJICHHUA 9JICMCHTOB B 6I/IHapHI>IX

COCAUMHCHUAX

3.7

ONpENEeNsATh BUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAas W HMOHHAs) B

HCOPTaHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepPSIEeMOro
pe3yjabTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
Oﬁpa3OBaTeJ'II)HOI71 nporpaMmmMmbl OCHOBHOTI'O 001ero 06p330BaHI/IH

1

ITo Teme: «BeniecTBO 1 XuMHUYECKast pEaKIUs»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMIOHSATHUW: pPacTBOp,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, SIEKTPOJIUTUYECKAS TUCCOIUAINS,
peakiy MOHHOTO OOMEHA, KaTalM3aTop, XUMHUYECKOE paBHOBECHE,
oOparumbie u HEoOpaTHUMbIe peaKIuu,
OKHCJIUTEILHOBOCCTAHOBUTEIILHBIE peaxiumu, OKHCIIUTEb,
BOCCTAHOBUTEJIb, OKHCICHHME U BOCCTAHOBJIEHHUE, AJIOTPOMHUS,
am(doTepHOCTh, XHMMHYECKasi CBS3b  (KOBaJeHTHAas, HOHHA,

MeTaJ’IJ’II/I‘-IeCKa}I), KpucTallinyecKasd peméTKa, CIIIaBbl, CKOPOCTb




XUMHUYECKON PeaKLuu

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBLIX XHMHUYCCKHX MOHATHHA H

MPUMCHATDH OTU MMOHATHA TP OTIMCAHUHN BCUICCTB U UX HpeBpaH_IeHI/Iﬁ

13

COCTaBJISITh YPaBHEHUS 3JICKTPOIUTUYECKON TUCCOLMALMU KUCIIOT,
miesioued U Ccojieil, MOJHbIE M COKpAIEHHBIC YPAaBHEHMS peaKIUi

WOHHOI'0 0OMeHa

14

PacCKpbIBaTh CYHIHOCTH OKHCIHUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKI_II/If/'I

IIOCPEACTBOM COCTABJIEHMSI EKTPOHHOIO OajlaHCa 3TUX PeaKkLuit

15

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON peakuu

IIo Ttemam: «Hemeramipl U HUX coequHEHUA» U «MeTalwibl U UX

COCAUHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATh) 00IIME U CTICU(PUIECCKUE XUMHUUECKUE
CBOMCTBAa TPOCTBIX U CIIOXKHBIX BELIECTB, MOJTBEPXKAasl OINHUCAHUE
pUMepaMu MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKI_II/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUS peaKHHﬁ, IMOATBEPKAAOIINX CYHICCTBOBAHNC

IeHETHYSCKOM CBI3H MCKAY BCUHICCTBAMHU PA3JIMYHBIX KJIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX CTPOCHU,
BO3MOXHOCTH IPOTCKAHUA XUMHNYCCKUX npeBpameHHﬁ B pa3JIMYHBIX

YCIIOBUSIX

2.4

CIEOBaTh MpaBWJaM MOJIb30BAHUS XUMHYECKOM TOCYAOH H
mabopaTOpPHBIM O00OPYIOBAaHHEM, a TAKXKe IMpaBHJIaM OOpaIIeHHs C
BEILIECTBAMH B COOTBETCTBHMM C HWHCTPYKUUSMH 110 BBIIOJHEHUIO
Ta00paTOPHBIX XUMUYECKUX OIBITOB MO TOJYYCHHUIO U COOMPAHUIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTIJICKUCIIOIo 1"833)

2.5

NPOBOJUTHh PEAKINH, MOATBEPXKIAIONINEe KAadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: pPACMO3HABATh OIBITHBIM IYTEM XJOPHI-,
Opomuza, wuoauna, KapboHar, Qocdar, cuimkar, cynbdar,
THJIPOKCUMOHBI, KATHOHBI aMMOHUS, HOHBI M3YYEHHBIX METAJJIOB,

MNPUCYTCTBYIOIIHEC B BOAHBIX PACTBOPAX HECOPTAHNYCCKUX BCUICCTB

ITo Teme: «XHUMHUS ¥ OKpYIKAIOLIAs CPEAA»

3.1

pacKpbIBaTb  CMBICI ~ OCHOBHBIX XuUMHMueckux moHsatuit: ITJIK

BCIICCTBA; KOPPO3Us MCTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluu MBICIUTEIbHON JESTeIbHOCTU —




aHaJgu3 W CHHTE3, CpaBHEHHE, 0000IIeHne, CHCTEeMaTH3aIINIo,
BBISIBJICHHE IPUYMHHO-CJICICTBEHHBIX CBSA3CH — JUIS  HM3YYCHHS
CBOfICTB BCHICCTB U XUMHYCCKUX peaKHHﬁ; GCTGCTBGHHOHaY‘-IHBIe
METOJIbI TO3HAHHWS — HAONIOJCHHUE, HM3MEPEHHE, MOJICIMPOBAaHUE,

AKCIIEPUMEHT (peabHbIN U MBICICHHBIN)




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAePKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKUEC ITOHATHA

11

[Ipeamer xumuu. Posib XUMHM B KU3HHM Y€JIOBEKAa. XHMHS B CHCTEME HAyK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BCUICCTB

12

ITonsTHE 0 METOIAX MO3HAHMS B XMMHUH. UHMCTBIC BEIeCTBA U CMECH. CnocoObl

pasaciIiCHus cMmecen

13

ATOMBI W MOJICKYJIBI. XuMmuyeckre 3yeMeHThl. CHMBOJIBI  XMMHYECKHX

JJICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG ydacHue

14

XuMuueckas Q)opMyna. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasa Macca. MaccoBas D011 XHMHYSCKOIr'0 3JIEMEHTA

B COCIMHCHUU

15

KommuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl M 4YHClla CTPYKTYPHBIX €IMHHUI] BemlecTBa. Pacué€rsl mo Qopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

1.6

®u3nyeckue U XUMHUYECKHUE SBIICHUA. XHMHUYECKas pPeaklus U €€ MPU3HAKH.
3aKOH COXpaHEHMsI MacChl BeleCTB. XUMHUecKue ypaBHeHus. Knaccuduxarus

XUMHUYCCKUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XUMHUECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYA0H, C MpaBUIaMH
pabotel B naboparopun W mHpuéMamu oOpamieHuss ¢ Ja0opaTOPHBIM
000pyJIOBaHWEM, HW3yUYE€HHE W ONUCaHWe (U3NIECKUX CBOHCTB 00pa3IoB
HEOpPraHMYeCKUX BeEUIeCTB, HaOmiofeHue Qu3nueckux (IUIaBJI€HHE BOCKa,
TasHUE JIbJIa, pACTHPAHHUE caxapa B CTYIKe, KUTICHHE U KOHJCHCAIHS BOJBI) U
XUMHUYECKHX  (TOpeHHe CBEYM, IpOKAJMBaHWE MEJHOM  NPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHUCJIOTOH) SIBJICHWM, HAONIOACHUE W OIHMCAHHUE
NPU3HAKOB MPOTEKaHMs XUMHYECKMX peakuuid (pasjokeHue caxapa,
B3aUMOJICHICTBHE CEPHOW KHCIOTHI C XJIOPUAOM Oapus, pas3lIoKeHHE
runpokcuaa Meau(ll) mpu HarpeBaHUM, B3aMMOJEHCTBHE KeJie3a C pacTBOPOM

conu meau(Il), uzydyenne cnocoOoB pazzaeneHus: cMeceil (C TOMOIIbIO MarHuTa,




(bunsTpOBaHUE, BBIMTAPHUBAHKE, TUCTUIULIIMSA, Xpomarorpadus), MpoBeacHUE
OYHUCTKH ITOBApEHHOM COJIM, HAOIO/ICHUE U OTMCAHKUE PE3YJIbTATOB IPOBEICHHUS
OTIbITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3[JaHHE MOAEeJeH

MOJIEKY (IIapOCTEPKHEBBIX )

Baxwuelime mpeacTaBuTENM HEOPraHMYECKUX BELIECTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciaopox — sneMeHT u mpoctoe
BemecTBo. Haxokaenue kucimopopa B mpupoje, GU3NYecKue W XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kuciopoaa. CrocoOsl
NOJYyYeHHS KHCIOpoJa B JIaOOpaTopud M TNPOMBIIIIEHHOCTH. KpyroBopot

Kucaopoaa B mpupoje. O30H — aJuI0TponHas MOAU(PHKALIS KUCIOPOIa

2.2

TennoBoit 3 pexT XuMUIecKol peakifu, TEPMOXUMHUECKHUE ypaBHEHUS, K30~
U DHJIOTEepPMUYECKHE peakluu. TOMIUBO: Yroib U MEeTaH. 3arpsa3HeHe BO3yXa,

YCHUJICHUC ITAPHUKOBOTO 3(1)(1)eKTa, pa3spymieHue 030HOBOI'O CJIOA

2.3

Bomopoa — anemeHT u npoctoe BemiecTBo. HaxoxxieHue Bogopoaa B IpUpoe,
dbusznyeckue W XUMUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI TONYyYCHHUS.

Kucnots! 1 conmu

2.4

MousipHblii 00bEM ra3oB. Pacy€rsl 1o XMMHUUECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBoWcTBa BOAbl. Boma kak  pactBoputenb.  PacTBOpBI.
HacplienHble 1 HEHACBIIEHHBIE PACTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg 101 BellecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponp pacTBOpoB B mpupoJe U B XKHU3HU 4enoBeka. Kpyrosopot
BOABl B Ipupoje. 3arpsi3HEHHWEe NpUpoIHbIX BoJA. OxpaHa U OYMCTKA

MIPUPOAHBIX BOJ

2.6

Knaccudpukanuss Heopranmueckux coenuuenuil. Oxcuapl. Knaccudukanus
OKCHJIOB: coJjieoOpa3yiomue (OCHOBHbIE, KHCIOTHbIE, aM(pOTEepHbIE) U
HeconeoOpasytonie. HoMmenknarypa okcuoB. Du3MUECKHE U XMMHUYECKHUE

CBOIMCTBA OKCHJIOB. HOJIyquI/Ie OKCH 0B

2.7

OcnoBanus. Knaccudukanuss ocHOBaHMM: IMIENOYM U HEPaCTBOPHUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHuid. DU3NUECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHu. [ToydeHne ocHOBaHMM

2.8

Kucnotel. Knaccuduxanus xuciaor. Homenknarypa kucnor. dusmueckue u
XUMHYECKHe CBOMCTBa KHMCIOT. Psan aktuBHOCcTH MetamioB H.H. bekerosa.

[Tony4yenue kucnot

2.9

Comu. Homenknatypa coneit. dusnyeckne W XMMHUYECKHE CBOMCTBA COJICH.

ITomyuenue conen




2.10

I'enetnueckas cBa3b MCXKAY KJIaCCaMH HCOPTraHNYCCKUX COC,ZLI/IHGHI/II\/JI
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XVUMHUYECKUH  DKCHEPUMEHT: KAueCTBEHHOE  ONPEIEIIEHUE  COJEpKaHus
KHCJIOpO/a B BO3JyXe, IOJlydeHHE, COOMpaHMe, pAclO3HABaHUE U H3y4YCHHE
CBOWCTB KHCJIOPOAA, HAOMIOACHNE B3aUMOJICHCTBUS BEILIECTB C KHUCIOPOJIOM U
yCIIOBHSI BOBHUKHOBEHUS M MPEKpAIIEHUsl ropeHus (Ioxapa), 03HaKOMJIEHHE C
oOpa3laMu OKCUJOB M ONMCAaHUE HMX CBOMCTB, IIOJy4YeHHE, cOOMpaHue,
pacrio3HaBaHME U HM3y4EHHME CBOWCTB BOJOpoJa (FOpEeHHE), B3aMMOJEHCTBHE
Boziopoja ¢ okcuaom meau(ll) (Bo3aMoKHO MCHONB30BaHUE BUIECOMATEPUATIOB),
HaOmrofieHne oO0pa3llioB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTENl PAaCTBOPEHHs BEIIECTB C Pa3IM4YHON PACTBOPUMOCTBIO,
IIPUTOTOBJIICHUE PACTBOPOB C ONPENEIEHHON MAacCOBOHM [10JIeH pacTBOPEHHOIO
BEIIECTBA, B3aUMOJAEWCTBHE BOJAbI C METaUIaMHU (HATPUEM U KaJbLIUEM)
(BO3MOYKHO HCIIOJIb30BAaHME BHIEOMATEPUANIOB), ONpEIEICHUE pPacTBOPOB
KUCIOT M MIeN0Yed C TMOMOIIbI0 HHAMKATOPOB, HCCiEl0BaHUE 00pa3LoB
HEOPraHMYECKUX BEUIECTB pAa3JIMYHbIX KJIACCOB, HAOJIOJCHHE W3MEHEHUS
OKpPAacKM MHJIMKATOpPOB B pacTBOpax KHUCIOT M UIEJIoOYed, H3ydyeHue
B3auMmojieiictBua okcuga menu(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT C
METaJUIAMM, PEAKLINNA HEUTpAIU3alyy, I0Jy4eHHE HEPACTBOPUMBIX OCHOBAHUMH,
BBITECHEHHE OJHOIO0 MeTala JPYTMM U3 pacTBOpa COJM, pELIEHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4 M0 TeMme «BakHeliue Kiacchl HEOPraHMYEeCKUX

COETUHEHUIN

Ilepnonnueckuii 3akoH u [lepuoandeckas cucTeMa XUMHYECKUX JJIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMUYECKask CBsI3b. OKUCIUTEIHBHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINU

3.1

HepBLIC IOIIBITKH KJ'IaCCI/I(I)I/II(aL[I/II/I XUMHYECKUX »dJIeMeHTOB. IloHsaTHE O
Ipymnmnax CXOAHBIX 3JICMCHTOB (HICJ'IO‘IHI)IG n MCJIIOYHO3CEMCIIBHBIC MCETAJlIbI,
TaJIOrCHbl, HWHCPTHBIC ra351). 3JI€M€HTBI, KOTOPBIC O6pa3YIOT aM(I)OTepHBIe

OKCHUIBI U TUAPOKCHBL

3.2

Ilepuoanueckuii 3akoH. llepuoanyeckas cucrema XuMuueckux anemeHTos 1. 1.
Menneneesa. Kopotkonepuoanas u JUIMHHOTIEpHOHAS bopMbI
Ilepuoauueckoit cucrtembl xumuueckux oanemeHtoB J[.M. Menzaeneesa.
Ilepuonbr u rpynnel. PU3MYECKUH CMBICI MHOPSIKOBOIO HOMEpa, HOMEPOB

nepruoaa v rpyIibl 3JICMCHTA

3.3

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. M30TOMEL. 3J'ICKTpOHLI. CTpOCHI/IC

SJICKTPOHHBIX 000JI0YE€K aTOMOB TICPBBIX 20 XUMUYECKHX DJIECMEHTOB




ITepuomnueckoii cucrems! .M. Menneneea. XapakTepUCTUKAa XUMHUYECKOIO

AJIEMEHTA M0 ero noJioxenuto B [lepuoanueckoit cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHHUs pajuyca aToMOB XHUMHYECKHX JJIEMEHTOB,
METAJIMYECKUX W HEMETAJNIMYECKHMX CBOWCTB IO TpyIIaM W MepHoJaMm.
3nauenue [lepuoanueckoro 3akoHa u I[lepuonnyueckoi CUCTEMbl XUMHUYECKUX
SJIEMEHTOB JUIsl pa3BuUTUA Hayku U npaktuku. .M. MenneneeB — y4€Hblii U

rpaXk1aHUH

3.5

Xumuueckass cBsizb. KoBaneHTHass (MOdsipHas W HEMOJSPHAsi)  CBSI3b.

DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX JIeMEHTOB. IOHHAs CBSI3b

3.6

Creneupb okucicHusI. OKUCIUTEILHOBOCCTAHOBUTEIIbLHEIC pCaKknuu. Hpoueccm

OKHCJICHHUS U BOCCTAaHOBJICHH. OKHUCIIUTEIIH U BOCCTAHOBHUTEIIN

3.7

XYUMHUYECKUN HKCHEPUMEHT: H3Y4eHHE O00pa3lloB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aWMOJEHCTBHE THIPOKCHJA LUHKA C PacTBOpaMHM KHCIOT M
LIEJI0YEH, NMPOBEACHUE OIBITOB, WIUTIOCTPUPYIOIIUX MPUMEPBl OKHUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX PEAKINM (TOPEHHE, pEaKIIUU PA3JI0KEHUSI, COSUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

ITepnonnueckuii 3akoH. Ileprnoauyeckas cuctema XuMu4deckux sinemeHTon J1.1.
MengeneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB
XUMHYECKHX DJJIEMEHTOB IEPBBIX TPEX NEPUOAOB, Kalus, KalbLUUsi U HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHHEM 3JIEMEHTOB B llepnoanueckoin

CUCTEMC U CTPOCHUECM UX AaTOMOB

1.2

CrtpoeHue BellecTBa: BHUABl XUMHYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
pEelIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKH
U BHUJIa XuMudeckoi cBszu. Knaccuduxanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BEUIECTB (MEXAYHapoAHas U TpUBHAJIbHAsA). XMMHUECKHUE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K pa3IM4HBIM  KJaccaM HEOPTaHMYECKUX  COEIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPraHWYCCKUX BEIICCTB

1.3

Knaccugukarus XuMHUUECKUX peakimid o pa3IuUHbIM MPU3HAKaM (110 YUCITY U
COCTaBy Y4YacTBYIOIIMX B pEaKIUHM BELIECTB, MO TemIoBoMy 3¢ddekry, mo

W3MEHEHMIO CTEIICHEW OKMCICHHUS XHUMHYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




110 Y4acCTuro KaTaJmsaTopa) . OK30- n OHAOTCPMHUYCCKUC pcakuuu,

TCPMOXUMHNYCCKUC YPABHCHUAA. IlonsTue o CKOPOCTH XUMHYICCKOMN pcaKkurn

14

[Tonsitue 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusx. [lonstue o
TOMOT€HHBIX M FeTepOreHHBIX peakuusx. [loHsTre o XuMu4eckoM paBHOBECHUHU.
@DakTOphl, BIMSIONIME HAa CKOPOCTh XHUMHUUYECKOW pEaKIMU U IOJIOKECHHUE

XUMHYCCKOI'0 paBHOBCCHUA

15

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC pCaKluu, SHCKTpOHHBIﬁ banaHc
OKHCJIMTEIHFHO-BOCCTAHOBUTEIILHOM p€aKkuu. CocraBnenne ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKLII/Iﬁ C HCIIOJIB30BaHHMEM MCTOJa

AIIEKTPOHHOTO OajaHca

1.6

Teopust ANEKTPOIIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHl U HEIIEKTPOIUTHI.
KaTtnoHnsl, aHnoHbl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IUYHbIMU BUIAMHU
XUMUYecKou cBsi3u. Ctenenpb aucconnanuu. CHIbHBIC U CIIA0bIe IEKTPOJIUTHI.
Peakiun MoHHOro oOMeHa. YcCJOBUS NMPOTEKaHWs PEeaKUMid MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHbIE WOHHbIE YypaBHEHHMs peakuuil. CBoHCTBa KHCIIOT,
OCHOBaHMH U COJel B CBeTe MpPEJICTaBIEHUN 00 3JIEKTPOIUTHUECKON

nucconuanuu. KauectBeHHble peakiny Ha HOHBL. [IoHsATHE O THIpOIU3E cosen

1.7

XUMHUYECKUN HSKCIEPUMEHT: O3HAKOMJIEHHE C MOJCISIMU KPHUCTAILNIMYECKUX
pEImIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HeMeTalioB (rpadura u
anMasa), CIIOKHBIX BELIECTB (XJIOpHUJA HATPHs); HUCCIEIOBAaHUE 3aBUCHUMOCTH
CKOPOCTM XHMHYECKOM peakiuu OT BO3JEHCTBUSA pA3IUYHBIX (aKTOPOB;
UCCIIEJIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEILIECTB,  Ipolecca
JUCCOIMALMU  KUCJIOT, IMieqoue u coneil  (BO3MOXHO —HCIOJIb30BaHUE
BUJICOMATEpPHUANIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOMIUX MPHU3HAKU
NPOTEKaHUs peakiuii HOHHOro oOMeHa (0Opa3oBaHue OCajKa, BbIJIEIEHUE rasa,
o0pa3oBaHHE BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKUUil (TOpeHHe, peakluu paszIoXKeHUs, COCIUHEHUS);
pacro3HaBaHHe HEOPraHMYECKHUX BEIIECTB C OMOIIbIO KAYECTBEHHBIX PeaKIUil

Ha MOHBI; PCIICHUE SOKCIICPUMCEHTAJIBHBIX 3a1a4

Hewmeramisr 1 ux COCAUMHCHUA

2.1

OO0mass xapakTepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIE cTereHu OKucieHus. CTpoeHne u PU3ndeckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKUE CBOWCTBA Ha TMpPUMEpPE XJopa
(B3auMOJICHiCTBME C MeTajulaMd, HEMeTalUIlaMH, IIeIodamu). XIJIOPOBOIOPOL.

ConsiHast Kucia0Ta, XMMHUUECKHUE CBOWMCTBA, MOTy4YeHue, npuMeHenue. [leiicreue




XJIOpa ¥ XJIOPOBOJOPOJA HAa OpPraHM3M 4eJIOBeKa. BakHeWIMe XJIOpuabl U UX

HAXOXJICHUE B IIPUPOJIC

2.2

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbel. OcoOCHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CtpoeHue U Qpu3nyeckre CBONCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAA M Cephbl. AJUIOTPOIMHBIE MOAU(PUKAIIUU
KHUCTIOpoJia U cepbl. XUMHUYecKHue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
duznyecKue M XUMHUYECKHE CBOHCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN
KHUCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, pU3NUECKHE U XMMHUYECKHE CBOICTBa
(oOmupe Kak mpeAcTaBHTENS Kjacca KHCIOT U CHeluduieckue). XUMUIeCKHe
peaxkuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMONY4YeHHsI CEpPHOMN
kucioThl. [Ipumenenue. Conu cepHOM KHUCIOTHI, Ka4yeCTBEHHAs pEakius Ha
cynbdar-uoH. Haxoxkenue cepel U €€ COeAMHEHUU B IpUpoje. XUMHUECKOEe
3arps3HEHUE OKPYXKAIOIIEH Cpe/ibl COCIUHEHHUSIMU CEPbl (KUCIOTHBIC JOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €0 MPEeI0TBPAILECHUS

2.3

OO6mass xapaktepuctuka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTpPOSHUS
aTOMOB, XapaKTePHbIE CTENIEHN OKUCIEHUsS. A30T, paClIpOCTpaHEHHUE B MIPUPO/IE,
dbuznyueckue U XuMHYecKue cBoiicTBa. Kpyrosopot azota B mpuponae. AMMHAK,
ero ¢u3MYecKue U XMMHUYECKHE CBOMCTBA, MojyueHue W npumenenue. Comam
aMMOHUs, WX (HU3HYECKME ©M XHMHYECKHE CBOWMCTBA, INPHUMCHCHHE.
KauecTBeHHast peakuusi Ha MOHbI aMMOHHS. A30THAasi KUCJIOTa, €€ MOJyYEHHE,
dbusznyeckue W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCTOT U crnenuduyeckne). Mcnonp3oBaHne HUTPATOB M COJEH aMMOHUS B
KayecTBE MMHEPAIbHBIX yN0oOpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY’Karollen
Cpelbl COeTMHEHUSMH a30Ta (KUCIOTHBIC T0XK]IU, 3arpsi3HEHNE BO3AYyXa, MOYBBI

1 BOJIOEMOB)

2.4

®ochop, amtoTponHsle Moaudukanuu gocdopa, GpusnUeckre U XUMHUYECKHE
cBorictBa. Oxcupg ¢ochopa(V) u docdopuas xkucnora, Qusnyeckue u
XMMHUYECKHe CBoOWcTBa, nonydyeHue. lcmonb3oBanue ¢ocdaroB B KauecTBe

MHUHEpaJIbHBIX Y10OpeHHi

2.5

OO6mas xapakrepuctuka 3MeMeHTOB I[VA-rpymmbl. OCOOEHHOCTH CTpPOSHUS
aTOMOB, XapaKTEepHbIE CTENCHW OKHCJICHHS.  YTIEpOJd, aJUIOTPOITHBIC
Moau(dUKaMK, PacIpOCTpaHEHHE B TpUpoj]e, (PHU3MYEeCKHe W XUMHUYECKHE
cBoricTBa. Ancop6rmsa. Kpyrosopor yriaepona B mpupoae. OKCuabl yriaepoja,
X (U3HUecCKHe M XHMMHUYECKHE CBOWCTBA, JCHWCTBHE HA KUBBIE OPTaHU3MBL,

MOJIY4YCHHUEC U NPUMCHCHUC. OKOJIOTUYECKHE HpO6J'IeMBI, CBA3aHHBIC C OKCHUIOM




yraepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KJIMMAaTa, HMapHUKOBBIN
a¢ddext. YronpHas KuCIOTa U €€ CoiM, UX (U3NYECKHEe U XHUMHYCCKHE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHass peakuuss Ha KapOOHaT-
noHbl. Mcronb3oBanue kapOOHATOB B OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO035ICTBE

2.6

[lepBoHauanpHBIC MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COCTMHEHHSIX
yriepona (MeTaH, 3TaH, JTWIIEH, AaleTHJICH, 3TaHOJ, TJUIEPHH, YKCYCHas
kucioTta). X cocraB W xummueckoe crpoeHue. llonstue o Ouonmormuecku
BOXHBIX BEIIECTBAaX: >Hpax, OENKaxX, yIJIeBoJaX — M HUX POJU B JKU3HH
yejoBeKka. MarepuaabHOE €IMHCTBO OPTraHUYECKMX U HEOPraHUYeCKUX

COEqMHEHNN

2.7

Kpemuuii, ero ¢usuyeckue u XHUMHUYECKHE CBOMCTBA, I[OJIyYeHUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoge. OOmme mpencraBieHus 00
okcune kpemuusA(IV) u kpemuueBoi kucinore. CUIMKATHI, UX UCIIOJIb30BAHKE B
OBITY, METUIIMHE, TPOMBIIIIEHHOCTU. BaxkHelre cTpouTeabHble MaTepPHAIIb:
KepaMHKa, CTEKJIO, I[EMEHT, OeToH, xene300eToH. [Ipobiembr Oe3omacHoro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCIIHGBHOI;'I KHU3HU

2.8

XUMHUECKUN SKCHEPUMEHT: H3ydeHHE 00pa3l0oB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJISHOM KHCIIOTBI; IPOBEIEHUE KAueCTBEHHBIX peaKlUil Ha XJIOpU[-
MOHBl W HaONIO/IEHWE MPU3HAKOB MX IMPOTEKAaHHUS; OIBITHI, OTPaXKaroIne
¢u3nyeckue U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEIMHEHUI (BO3MOKHO
HCIIOJIb30BaHUE BUEOMATEPHUAIOB); O3HAKOMJIEHHE C O0pa3liaMH XJIOPHJIOB
(raloreHUI0B); O3HAKOMJIEHHE C oOpaslamMu cepbl U €€ COeIMHEHHSIMU
(BO3MOXXHO ~ HCIIOJIb30BAaHWE BHUJEOMATEpUANIOB); HAOIOJIEHHE TIpoliecca
oOyrJIMBaHUs caxapa IoJ JeHcTBUEM KOHIIEHTPUPOBAHHOM CEpHOW KHUCIOTHI,
M3Y4YE€HHE XMUMHUYECKUX CBOMNCTB pa30aBICHHON CEpHOM KHCIOTHI, IPOBEIECHUE
KayeCTBEHHOM peakiuu Ha cynb(ar-uoH M HaOJIOJeHHe Tpu3HaKa eé
MPOTEKaHUs; O3HAKOMJIEHUE ¢ (U3NYECKUMH CBOICTBaMM a30Ta, (hocdopa u ux
COEMHEHUN (BO3MOXKHO HCIOJBb30BaHHWE BHUAEOMATEPHUAJIOB), OOpa3laMu
a30THBIX U (HochHOpHBIX yA0oOpEeHHUH; OTyIeHHE, COOMpaHHe, PACIIO3HABAHUE U
U3y4eHHE CBOWMCTB aMMMaKa; IMPOBEJACHUE KAueCTBEHHBIX pPEaKLUUH Ha HOH
aMmMoHMsT U (dochaT-UOH M H3YYEHHE MPHU3HAKOB MX IPOTEKaHUS,
B3aMMOJIEICTBHE KOHIIECHTPUPOBAHHOM a30THOM KHMCIOTHI C MEIBIO (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPHANIOB); HU3Yy4YE€HHE MOJENEH KpUCTAIIIMUYECKUX
pemiéTok anmasza, rpadura, ¢yuiepeHa; O03HAKOMJEHHE C IPOLECCOM

a7IcopOIIMK PACTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YITIEM M YCTPOHCTBOM




NPOTHBOTa3a; TOJy4YeHUE, COOMpaHHe, paclo3HABaHHE M HM3yYCHHE CBOWCTB
YIJIGKHCIIOTO Ta3a; MPOBEJICHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT- U
CHJIMKAT-MOHBl M H3YYCHHUE IMPHU3HAKOB HX MPOTEKAHHUS; O3HAKOMIICHHE C
NPOAYKIMEH CHIIMKATHOW MPOMBINUICHHOCTH; PEIICHHE IKCICPUMEHTATBHBIX

3aJ1a4 110 TeMe «BakHenire HeMeTalJIbl U UX COEIUHEHUI

Mertamisl 1 ux COCAUMHCHUA

3.1

OO0m1as xapakTepUCTUKA XUMUUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX
nojoxkenus B llepumoamdeckoid cucteme xXuMHueckux oaiemento J[.M.
MenneneeBa u ctpoenust atoMoB. CTpoeHre MeTaioB. MeTraminueckas CBS3b U
METaJUIMYecKasi KPHUCTALIMYECKas PEmIETKa. JJICKTPOXUMHYCCKHH  psf

HaIPSHKEHUN METAJIJIIOB

3.2

du3nyecKkue U XUMUYECKUE CBOMCTBA MeTa/uIoB. O0IIHe CIIOCOOBI MOTYICHUS
MeTaisioB. [loHsTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3un. CrijiaBsl (CTajib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHECHHE B

OBITY U IPOMBIIIEHHOCTH

3.3

[llenounsle MeTayuibl: nonoxeHue B llepmonnyeckoil cucteMe XMMHUYECKHUX
anemenToB [I.M1. MenneneeBa; cTpoeHHE UX aTOMOB; HAXOXKAECHUE B MPHUPOJE.
duznyeckue 1 XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl U
THJIPOKCUIBl HAaTpust W Kanus. [IpuMeHeHMe ILEeNOYHBIX METaIoB M HX

COEMHEHNN

3.4

[[lenoyno3eMeNnbHbIE  METalbl MarHud W KaJbI[MiA: TIOJOXEHHE B
Ilepuoauueckoit cucreme xuMuueckux aneMeHToB J1.J1. MenneneeBa; ctpoeHue
MX aTOMOB; HaxOXKJI€HWE B mnpupoge. PU3MYECKHE U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanblus. Baxueimme coequHeHUS Kanblusg (OKCUMA, TUAPOKCHUI,

coin). XKécTkocTh BOABI M CTIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHui: nonoxeHue B Ilepuonnueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa; CTpOEHHE aToMa; HaxOXXJAeHUE B npupoae. Ouzndeckue u
XUMHYECKHE CBOMCTBA alfOMUHUS. AM(DOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA

AJIIOMUHUA

3.6

Kenezo: nonoxenue B [lepuoguueckoit cucreme xumuueckux snementos /.M.
MenzeneeBa; CTpOEHHE aTOMa; HAXOXKJACHUE B mnpupone. DPusnyeckue u
XUMHYECKHe CBOMCTBa »xene3a. Okcuibl, TUapokcuasl u conu xenesza(ll) u

xkene3a(lll), mx coctas, CBOMCTBA U MOTYICHHE

3.7

XUMUYeCKUM OKCIICPUMCHT: O3HAKOMIICHUEC C O6pa3I_IaMI/I METAIJIOB U CIIJIaBOB,

UX (U3NYECKUMHU CBOMCTBAMH; U3YYEHHE pe3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXKHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aMMOJICHCTBHUSL OKCHJa Kalblusi W HaTpusi C BOAOW (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HCCJIEAOBAHUE CBOMCTB JKECTKOW BOJIBI;
mpolecca TOpeHus Kejle3a B KUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHUSI KAYeCTBEHHBIX PEAKIMi Ha MOHBI
(MarHmsi, Kanblus, anroMuHus, nuHKa, sxkeneza(ll) m xenmesa(Ill), memu(Il);
HaOJI0/ICHUE U OMHCAaHWE MPOIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO — KCIOJNB30BAaHUE  BHIEOMATEpPUANIOB);
ucclieJoBaHne aM(OTEPHBIX CBOWCTB THJIPOKCHA ATIOMUHUS U THIPOKCHIA
[IMHKA; PellieHue SKCIIePUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxkHeiiue MeTamibl 1

HUX COCIUHCHUA»

XHUMHS B OKPYIKAOIIAsl cpena

41

HoBble maTepualibl M TEXHOJIOTHH. BelecrBa U MaTepualibl B IIOBCEIHEBHOU
JKU3HM 4YelloBeKa. XUMUs U 310pOBbe. be3onacHoe UCIoab30BaHUE BELIECTB U
XUMHUYECKHX peakuuil B ObITy. IlepBas momolp NMpu XHMHUYECKUX 0XKOTax U

OTPABJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TIpaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHHE
okpyxaromier cpensl [1/IK. Ponb xuMuu B pemieHUN 5KOJIOTHYECKUX MpoOIeM.
[IpupoaHble MCTOYHUKH YTIIEBOJOPOJIOB (Yroyib, TMPUPOIHBIA Ta3, HE(TH),

MIPOJIYKTHI UX TIEPEPa0OTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH

4.3

XVUMUYECKUH 3KCIEPUMEHT: U3ydyeHHe 00pa3lioB MaTepuasIoB (CTEKIIO, CIJIaBbl

METaJIJIOB, IOJTUMEPHbIE MAaTePUAIIbI)




INPOBEPSEMBIE HA OI'D 110 XUMHWHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTebHOI
NPOrpaMMbl OCHOBHOT'0 00111ero oopa3zoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

0 TI03HABAEMOCTH SBJICHUH npupoanl, IIOHHUMAaHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak obnactu COBPCMCHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIIOBCKAa B YCIOBUAX COBPCMCHHOI'O O6HICCTB21;

INOHUMAHHEC MCCTa XUMUHU CPEIU NPYTIUX €CTECCTBCHHBIX HAayK

12

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB U HU3YUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCEHUC HCIIOJIB30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

13

0 cdepax npodeccHOHATBHON EATEIbHOCTH, CBA3AHHBIX ¢ XUMUEH U
COBPCMCHHBIMH TCXHOJOIWAMH, OCHOBAHHBIMMU Ha JOCTUIKCHHUAX
XMMHUYECKOH HayKH, YTO MO3BOJHUT OOYYalOIIUMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayiieit npodecCuoHaIbHON 1eATeIbHOCTH
U cJieslaTh OCO3HAHHBIA BBIOOP XMMMH Kak MPOQMIBHOIO INpeaMera

IIPH TIEpPEeX0/ie Ha YPOBEHb CPETHETO 00IIero o0pa3oBaHms

Bnanenne cucremMoll XHUMHYECKMX 3HAaHUHA H YMCHUEC TMPUMCHATDH

CUCTEMY XUMHUYCCKUX 3HaHHfI, KOTOpPasA BKJIKOYACT:

2.1

BaXXKHEHMIIIMEG XHUMHYECKHE IIOHATHUS: XUMHUYECKHH DJIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJTHOPOHAS U
HEOJHOPOJHASI CMECh, OTHOCHUTEIIbHbIE aTOMHAasi M MOJEKYJIsSIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBII
00BEM, OKCHJ, KUCIOTa, OCHOBAaHWE, CONIb (CpPEemHsIs), XUMHUYECKas
peakius, peakIuu COCIUHCHHUS, PEaKIUH Pa3JIOKECHHS, PEeaKIuu
3aMelIeHHs], peakiuu oOMeHa, TeraoBod 3(h(eKT peakiuu, 3K30- U
SHJOTEPMUUYECKHE PEAKIIMH, PACTBOP, MACCOBas OIS XUMHYECKOTO
3JIeMEeHTa B COEAMHEHUH, MACCOBAsI JIOJISL M IPOLIEHTHAsI KOHLEHTPALUs

BCIIIECTBA B paCTBOPC, AAPO aTOMA, 3J'IeKTp0HHBII71 () (0)71 aToMa, aTOMHas




opbuTanb, paguyc aroma, BaJEHTHOCTb, CTENEHb OKHUCJICHMS,
XUMHYECKasl CBSI3b, JEKTPOOTPULIATENILHOCTb, MOJIIPHAst U HEMOJsIpHas
KOBAJICHTHAsI  CBsI3b, HMOHHAs  CBSi3b, METAJUIMYECKas  CBS3b,
KpUCTAJZIMYECKasi pemérka (aTOMHas, HWOHHAs, MeTaJlJIn4ecKas,
MOJIEKYJIIpHAsi), UOH, KaTHOH, aHUOH, SJCKTPOJIUT U HEDIIECKTPOJIHT,
AIIEKTPOJIMTUYECKAs] JUCCOLIMALIMS, pEaKIUd HOHHOTO OOMeHa,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  OKUCIHUTEIb U
BOCCTAHOBUTENIb, OKHCJICHME W BOCCTAHOBJICHHE, JJIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTUMbIe M HEOOpATUMBIC pPEaKIIHH,
CKOpOCTb XHMMHMUYECKOM peakuuu, karanuzatop, I[IJIK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATalOIME 3aKOHbl XUMHHU: 3aKOH COXPaHEHMsI Macchl,
nepuognueckuii  3akoH J[.JMI. MeHnngeneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

TCOpHUHn XHUMHH: ATOMHO-MOJICKYJISIpHAsA TCOpHuUs, TCOpUAa

BHGKTPOHHTHHGCKOﬁ Jucconuanumn

Biianenne ocHOBaMHU XUMHYECKOW IPAMOTHOCTH, BKITFOUAFOILICH:
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yMEHHE PaBUJIFHO MCIIOIb30BaTh H3YUCHHBIE BEIIECTBA M MAaTEPHAIIbI
(B TOM umucine MUHEpajbHbIE YIOOpPEHMS, METaulbl M CIUIABHI,
IPOAYKTHl TepepadOTKH MPHUPOJHBIX HCTOYHHKOB YTIIEBOJIOPOIOB
(yras, mpupoAHOro rasza, HeTH) B OBITY, CEIBCKOM XO3sHCTBE, Ha
MPOM3BOJICTBE M TOHMMAaHHWE 3HAYCHHUsS JKUPOB, OEJIKOB, YIIIEBOJIOB
JUIS OpraHM3Ma 4YelloBeKa; yMEHUe MPOTrHO3UPOBAThH BIUSHHUE BEILECTB

U XUMHUUYCCKHX ITPOLCCCOB HAa OpPraHMU3M 4YCJIOBCKA M OKPYKAIOIIYHO

IPUPOJIHYIO CPENY

3.2

YMCHUEC HUHTCTPUPOBATHL XUMHYCCKUC 3HAHHA CO 3HAHUAMHU IOPYTIUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OmbITa pabOoThl C Pa3IUYHBIMU MCTOYHHKAMHM HH(OpManuu
M0 XUMHUH (Hay4yHass M Hay4dyHO-TIOMYJSpHAas JUTepaTypa, CIOBapH,

CIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
MMpEeBpalICHUAX n MMPAKTHICCKOM MMPUMCHCHUN )51 YMCHUC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMHM IOHSTHMHOTO afnrapara ¥ CHMBOJHUYCCKOIO

SA3bIKa XUMUH JJIA COCTaBJICHUS (I)OpMy.]'I HCOPTaHNMYCCKUX BCHICCTB,




YPaBHCHMM  XMMHYECKUX  pEaKkLHUH;  OCHOBAMH  XMMHYECKOU

HoMmeHknatypsl (IUPAC u TpuBnanbHOI)

VYMmenne OOBSICHATH CBSI3h MOJIOKEHHS DJIEMEHTA B HCpHO,Z[H‘ICCKOﬁ

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKAMH CTPOCHHSA aTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsll sjpa, oOlee 4Yucio
AIIEKTPOHOB), PpACHpPEICICHUEM 3JEKTPOHOB [0 HSHEPreTUUYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX MEPUOJIOB, KATHS U KAJIBIHS
IIpencraBienue O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paauyc aroma, 3JIEKTPOOTPHULIATEIHHOCTH),
6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucreme (B ManblXx MEpHOJaX M TJIABHBIX
MOJTPYIIax) U AIEKTPOHHOTO CTPOSHHS aTOMa
7 YMeHue KinaccupuIpoBarh:
7.1 XUMHYECKHUE AJIEMEHTBI
7.2 HEOpPraHMYECKHE BEIeCTBa
7.3 XUMHUYECKHUE PEAKITIH
8 YMeHue onpenensiTh:
81 BaJICHTHOCTh W CTENEHb OKHCIEHUS XUMHUYECKHUX SJIEMEHTOB, 3apsi
' MOHA
82 BUJ XUMHUYECKOW CBSI3M W TUN KPUCTAJUTMUECKON CTPYKTYpHl B
' COE/IMHEHUSIX
8.3 XapakTep cpelibl B BOJHBIX pacTBOPaxX BEIIECTB (KUCIOT, OCHOBAHUIN)
8.4 OKHCITUTENh U BOCCTAHOBUTEIH
9 YMeHne xapakTepu30BaTh PU3MUECKUE U XUMUUECKUE CBOWCTBA:
MPOCTHIX BEMIECTB (KHCJIOPOJ, O30H, BOIOPO, rpadur, ammas,
9.1 KpeMHHi, a3oT, Qocdop, cepa, XJiOp, HATpHil, KaJluid, MarHu,
KaJIbIIMH, A TFOMUHHM, KEI1e30)
CIIOKHBIX BEHIECTB, B TOM YHCIE WX BOJHBIX pPacTBOPOB (Boja,
aMMMaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHABI W THAPOKCHUIBI
92 metaiioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (II u
' III), oxcuas! yraepona (I u IV), xpemuus (IV), azota u dpochopa (111
u V), cepot (IV u VI), cepHucras, cepHas, a30THUCTas, a30THasi,
dochopHas, yronpHasi, KpeMHUEBAs KUCIIOTA M UX COJIH)
9.3 IIPOTHO3UPOBaTh U  XapaKTepu3oBaTb  CBOWCTBAa  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa W CTPOCHUS, NTPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTDb IMTPOTCKAHUA XUMHNYCCKUX

HpeBpaH_leHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKLIUM, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWCTBA HM3YYCHHBIX KJIACCOB
' (rpynn) HEOpraHMYECKHUX BEILECTB
10.4 MOITBEPKIAOIIUX TCHETUICCKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BBIYUCIATH (MIPOBOJUTH PACUEThl):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIDHYI0O ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTA B COETUHEHUN
11.2 MacCOBYIO JIOJIO BEIIECTBa B PacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA U €r0 Maccy, 00beM ra3on
114 M0 YpaBHCHHSAM XHMHYECKUX PEaKIHA W HaXOIUTh KOJIUIESCTBO
' BEIECTBA, 00BEM M MaCCy PeareHTOB WIIH MPOTYKTOB PEaKITHH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMo3HaHus (HabmoaeHwue,
191 U3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MTPH U3yYEHUH BEIIECTB U
' XUMHUYECKHX SIBIICHUH; yMEHHE CQOpPMYIHpOBaTh MpodiIeMy U
MIPEIUIOKUTH IYTH €€ pereHuUs
19 O6e3omacHOM pPabOTBI C XWMHUYECKHMMH BEIIECTBAMH, XUMHYECKON
' MOCY/I0H ¥ Ta0OpaTOPHBIM 000PYIOBaHUEM
MpaBHJIaMy 0€30MacHOr0 OOpaIleHus C BEIIECTBAMU, UCIOIB3YEMbIMU
B TMOBCEHEBHOM JKU3HH, TPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHus
123 3JI0pOBbSl U OKPYXKAIOWIEW NPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa J>KHUBBIE OPTraHU3MBI OMPEICIEHHBIX
BEIIIECTB, CIIOCOOOB YMCHBIICHUS W TPEIOTBPAIICHHUS HX BPEIHOTO
BO3JEICTBUS
13 Hannuue mpakTHYeCKWX HABBIKOB IJIAHHUPOBAHHS M OCYIICCTBICHUS
CIIETYFOIINX XUMHUYSCKUX IKCIICPUMECHTOB:
131 W3YYCHHE W ONMHMCAaHNEe (PU3NICCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (I)I/I3I/I‘-ICCKI/IMI/I n XUMHNYECKUMHU SIBJICHUAMU, OIIBITHI,




WJUTFOCTPUPYIOLME IPU3HAKY [TPOTEKAHUS XUMUYECKUX PEaKLUi

13.2

U3y4eHHE CIIOCOOO0B pa3aeeHus cMeceit

133

NOJIy4YEHHE KHCIOpOJAa M M3Y4EHUE €ro CBOWCTB; IOJIY4YEHUE
BOJIOPOJIa U U3Y4YEHUE €TI0 CBOWCTB; MOIYYEHUE YIJIEKUCIOrO ra3a U

HU3YUCHHUC €TO CBOfICTB; IMMOJIYUYCHHUEC aMMHaKa U U3YUCHUC CT'0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEIACIEHHOM MacCOBOM  J10JIed

PacTBOPEHHOTO BELIECTBA

135

[IpUMEHEHHE WHAUKATOPOB (;maxmyca, METHUJIOpaHKa u
dbenondranenna) A ONpeeNeHUs XapakKTepa Cpellbl B pacTBOpax

KHUCJIOT U LIEJIoUer

13.6

UCCJIC/IOBAHUE U ONUCAaHUE CBOWCTB HEOPTraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB; M3yUYeHUE B3aUMOICUCTBUS KUCIIOT C METalllaMH,
OKCHUJIaMH  METaJUIOB,  PAaCTBOPUMBIMH ¥ HEPaCTBOPUMBIMU
OCHOBaHUSIMHU, COJIIMU; TOJYYEHHE HEPACTBOPUMBIX OCHOBAHHMIA,
BBITECHEHHE OJHOrO0 MeTajyla JpyrMM M3 pacTBOpa  COJH;
uccienoBanre aM(OTEPHBIX CBONCTB TUAPOKCUIOB aJlOMUHUS U

[MUHKAa

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHNM4YCCKHX COGHHHCHHﬁ»; <<9JICKTpOJII/ITI/I‘IeCKa$I
JUCCOLIN AL, «Baxkgelme HeEMETaIIbl H HX COCIUHCHU A,

«Baxxnelnme MeTaIbl U UX COSIUHEHUS)

13.8

XUMHYECKHE  OKCIEPUMEHTBI,  WJUIIOCTPUPYIOIIME  TPU3HAKU
NPOTEKaHUs peaklii MOHHOro oOMEeHa; KaueCTBEHHbIC PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HMOHBI: XJIOPUA-, OpOMHII-,
uomua-, cynbdar-, ¢ocdar-, KapOboHaT-, CHIUKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATHOHBI AMMOHHS, MarHusi, KaJIbLHUs, alTFOMUHHUS,

xkenesa (2+) u kenesa (3+), meau (2+), nuHKa

14

VYwmenue:

14.1

NpeACTaBIIAATE  PE3YyJIbTAThl 3KCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCiIbCTB, Fpa(bI/II(OB n TaGJ’II/II_I U BBIBIIATH SMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MCKIY PCaJIbHO HaGJIIOIIaCMBIMI/I XUMHWYCCKUMHU
SABJICHUSAMMU U IpOoHECCaMU, MPOUCXOAAIIINMU B MaKPO- U MUKPOMHUPCE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




HEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1eMeHT COAePKAHMS
1 [lepBoHavaIbHBIE XUMUYECKHUE TIOHATHS
11 Yucteie BemiectBa u cmecu. CriocoObl pa3zesieHus cMecei
19 ATOMBI W MOJIEKYJIBl. XUMHYECKHE dJeMeHThl. CHMBOJBI XUMHYECKHX
' a1eMeHTOB. [IpocThie U C10KHBIE BEIIECTBA.
13 Xumuyeckasi popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHUX JIeMEHTOB. CTENEeHb
' OKHCIICHUS
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENIbHAs aTOMHAs Macca.
14 OTtHOcuTeNBHAs MOJIEKYJIIpHAs Macca. MaccoBasi 10J11 XUMHUYECKOTO AJIeMEHTa
B COCIUHCHUH
15 KonmuecTBo BemectBa. Moab. MomsipHas Macca. MoJIpHBI 00BEM Ta30B.
' B3anmMocBsI3b KOM4eCcTBa, MaCChl M YMCiIa CTPYKTYPHBIX €IMHUII BEIIECTBA
16 ®du3nueckue U XUMHYECKHUE SBJICHHS. XUMHUYECKas peakius U e€ MPU3HAKH.
' 3aK0OH COXpaHEHUsI MACChI BEIIECTB. XUMUUECKUE YPABHCHHUS
5 [lepuonuueckuii 3akoH u llepumoanyeckas cucTeMa XUMHYECKHUX JJIEMEHTOB
.. MenneneeBa. CTpoeHHe aTOMOB
Ilepnoanueckuii 3akoH. Ilepuoauueckas cucrema XuMHIECKUX demMeHToB J[. 1.
2.1 MenpneneeBa. [lepuoasl u rpynnsl. Ouznyeckuili CMbICT MOPSAKOBOIO HOMEpA,
HOMEPOB IMEPUOJIa U TPYMIIBI AJIEMEHTa
Crpoenue aromoB. CoctaB aToMHBIX snuep. M3orombl. DnektpoHsl. CTpoeHue
2.2 DIIEKTPOHHBIX ~ 000Mouek atoMoB TmepBbiXx 20 XMMHUYECKMX DJIEMEHTOB
ITepuoanueckoit cucremsl [[.11. Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX
MEepUOJIOB, Kaius, Kalblusi (paguyca aToMOB, SJEKTPOOTPUIIATEILHOCTH,
2.3 METAIMYECKUX M HEMETAUIMYECKUX CBOMCTB) W WX COCJUHEHUH B
COOTBETCTBUU C TMOJIOKEHHUEM »dJIeMEeHTOB B llepmoamyeckoid cucreme u
CTPOECHHEM HX aTOMOB
3 Crpoenue BeniecTsa
Xumuueckass cBsi3b. KoBaneHTHas (TONsipHAsT ¥ HEMOJSIPHAsi)  CBSI3b.
3.1 DNEeKTPOOTPULIATENIBHOCTh XHUMHYCCKHX  DJICMCHTOB. Honnass  CBS3b.

Merannudeckas CBI3b




3.2

Tumel KpUCTAIMUECKUX PEHIETOK (aTOMHAas, MOHHAs, METaJUIMYECKast),
3aBUCHMOCTb CBOWMCTB BELIECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BHUIA

XAMHUYECKON CBA3U

Baxuelie npencraBUTeIM HEOPraHUYECKUX BemlecTB. Hemeramnsl u ux

COCAMHCHUS. Mertamisl U UX COCAUMHCHUA

41

Knaccugukanuss U HOMEHKIATypa HEOPraHHMYECKUX COCAMHEHHWI: OKCHIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HECcoJIe00pa3yrole; OCHOBaHUM (IIEIOYM W HEPACTBOPUMBIE OCHOBAHMUS);
KHACIOT  (KHCIOpPOJCOAepKaliue W OCCKHCIOPOIHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIeN (CpEHUX U KUCIIBIX)

4.2

®u3nyecKue M XUMUYECKHE CBOMCTBA MPOCTHIX  BELIECTB-HEMETAIIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, cepbl, a30Ta, pocdopa, yriepona, KpeMHHs

4.3

duznyueckre W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCETAJIJIOB: JIUTUA,
HaTpu:da, Kajiuda, Marovud U KajlblLus, aIllOMUHUSA, KEIIC3a. 3JICKTpOXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

44

dusznyeckrue U XUMHYCCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIIIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPO/IA, AaMMHUAKA

4.5

dusnyecKkue U XUMHUYECKHE CBOMCTBAa OKCHI0B HemeramioB: cepol (IV, VI),
azora(Il, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). Iony4yenue

OKCHJOB HEMCTAJIJIOB

4.6

Xumuueckue cBoiictBa okcuaoB: metamuioB |A—IIA rpymm, nuunka, menu(Il) u

xenesza(ll, 11). TTonydeHne OKCHIOB METAIIIOB

4.7

XHUMHYECKHE CBOMCTBA OCHOBAaHMH M aM(I)OTepHBIX THAPOKCHUIOB (Ha Impumepe
THUAPOKCUIOB AJIIOMUHUA, IKCJIC34a, I_II/IHKa). HOHY‘IGHI/IC OCHOBaHMH H

aM(pOTEPHBIX THAPOKCHJIOB

4.8

OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJOPOBOIOPOJIHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOii, a30THOM, (ochopHOIl, KpeMHHEBOH, yrompHOU. OcoObie
XUMUYECKHE CBOMCTBA KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

[Tony4yenue kucnor

49

OO0mue XxXuMUYeCKre CBOKMCTBa cpeaHux coeit. [lomyuenue comneit

4.10

HOJ'IyLICHI/IC, CO6I/IpaHI/IC, pacnio3dHaBaHUC BOAOPOAA, KHCJIOPOdd, aMMMAKa,

YIJICKUCIIOTO r'a3a B J'Ia60paT0pI/II/I

4.11

HOJ'Iy‘ICHI/IC aMMMakKa, cepHoﬁ MU a30THOH KHCJIOT B MPOMBIIIJICHHOCTH. O6IJ_II/IC

CITIOCOOBI MOJIYYCHUA MCTAJIJIOB




4.12

I'enetnueckas cBa3b MCKAY KJIaCCaMH HCOPTraHNYCCKUX COC,ZLI/IHGHI/II\/JI

XUMUYECKUE PEAKLIUN

5.1

Knaccugukanus XuMHYECKIX PEaKIMid 0 Pa3IUYHBIM MPU3HAKAM: 110 YHCITY H
COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3(¢ekTy, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

TennoBoil > PeKT XUMUIECKOHN peakui, TePMOXUMHUYECKHE YpaBHEHUs. DK30-

Y DHJI0TEPMHUYECKUE peakuuu. TepMOXUMUYECKHE yPaBHEHUS

5.3

OKHUCINTEIFHOBOCCTAHOBUTEIIbHEIC pCaKIuu. OxuciuTeIn 1 BOCCTAHOBHUTEIIH.
Hpoueccm OKHCJICHHUA n BOCCTAHOBJICHUSI. :‘)HCKTpOHHBIﬁ Oananc

OKHCIINTEIILHOBOCCTAHOBUTEILHOM pCakInu

5.4

Teopus snekTpouTUUEeCcKOM auccormanuu. KaTnoHsl, aHUOHBI. DJIEKTPOJIUTHI U

HEBJICKTPOJIMUTHI. CulbHbIC U clIa0bIe SJICKTPOJINTEI. CreneHb JUucconuanmu

5.5

Peaknuu moHHOTO OOMEHa. YCIIOBHS NMPOTEKAHHS PEAKIMd HMOHHOTO OOMEHA,

IIOJIHBIE Y COKPAILEHHBIE HOHHBIE YPAaBHEHHUsI peaKkLui

XuMus u OKpYyzKaroias cpeaa

6.1

BemectBa u MaTcprajibl B MMOBCEIHEBHOM JKM3HM 4YeloBeka. be3omacHoe
HUCIIOJIB30BaHHUC BCIICCTB M XHMMHYCCKHUX peaKI_II/Iﬁ B na60paT0pI/H/1 n 6BITy.

HepBa;I moMoumb IIpu XUMHUYCCKUX O0KOIraX U OTPABJICHUAX

6.2

XUMHYECKOE  3arps3HEHHE OKpYXKaloIIew cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MpeaoTBpaICHUs
[IpenenpHast nmomyctumasi koHueHtparusi BemectB (ITJK). Porp xumuum B
pEeIIEHUN DKOJIOTHYECKUX TMpodOsieM. YcCuieHue NapHUKOBOTO dddekTa,

pa3pymI€HueC 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, azota, ¢ocdopa, yriaepoaa, KpEMHUS U UX COCIUHEHHHN B
OBITY, MEIWIIMHE, TPOMBINUIEHHOCTH W CEIbCKOM Xo3siicTBe. [lpumeHenne
METaJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAIOMUHMNA, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3HH METalIOB, OCHOBHBIE

CIIOCOOBI 3aIlUTHI UX OT KOPPO3UH

6.4

[TpupoaHble HCTOYHMKHM YTJIEBOAOPOAOB (Yrosib, MPUPOIHBIN Ta3, HedTh),

MPOIYKTHI X TiepepaboTKku (O€H3HH), UX POJIb B OBITY U MTPOMBIIIUIEHHOCTH

6.5

[lepBoHavanbHBIE TOHATHS 00 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOJI, INIULEPUH, YKCYCHasl KUCIIOTA).
[TonsiTHEe 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: )KHUpaX, OeIKax, yrieBoJax — i uxX

POJIA B JKU3HU UCTIOBCKA




Pacuyérrr:

7.1 1o popMyaM XUMUYECKUX COCAMHEHUN
7.2 Macchl (MaccOBOM) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XMMUYECKUM YPaBHEHHSIM




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

Xumus. 8 kimace: y4ue0. s oomeoOpa3oBaTebHbIX yapexacauii / O.C.
I"abpuensH. - 5-e¢ uznanue, nepepadorannoe — Mocksa «IIpocsenienue» ba3oBsbrit
YPOBEHb

Xumust. 9 kinace: yued. s odmeoopaszoBarenbHbIX yupexaenuii / O.C.
["abpuensH. - 6-e uznanue, crepeorunHoe — Mocksa «IIpocBeienne» ba3zoBbrit
YPOBEHb

METOINYECKHUE MATEPHAJIBI VIS YUUTEJIA

1. I'a6puensn O. C., Bockoborinukona H. I1., Amykosa A. B. HacTtonbHast kHura
yautens. Xumus. 8 Ki1.: Meroauueckoe nmocodue. - M.: Ipoda, 2021.

2. N'abpuensn O. C., SAmykoBa A. B. Terpaas 1151 1a00paTOPHBIX OMBITOB U
npakTtudeckux pador. 8 ki. K yuebnuky O. C. 'abpuensana « Xumus. 8 kiaccy.
M.: lpoda, 2022.

3. N'abpuensu, O. C. Metoauueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumus». 8 xinace / O. C. I'abpuensa. — M. : [lpoda, 2021. — 109.

4. Tabpuensn, O. C. Meroaudeckoe nmocodue k yueonuky O. C. ['abpuensna
«Xumus». 9 knace / O. C. IN'abpuensa. — M. : llpoda, 2021. — 108.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u caliT i yuutens «5 uay Ha ypok
XUMUH»

http://him.1september.ru Enqunas komtekuust LIOP: TIpeameTHas KOJISKIHS
«XUAMUD)

http://school-collection.edu.ru/collection/chemistry EcrectBenHO-Hay4YHBIC
skcniepuMenThl: xumus. Komnekuust Poccuiickoro o6mieo0pa3oBaTeabHOTO
nopTaja

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumuana nkoJIbHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMHSL: 3JIEKTPOHHBIH yUeOHUK IS
CpPEIIHEH IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIH YICOHHK


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
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