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1.Conep:xanue yueOHOro npeamera.

8 kJacc.

ITepBoHavabHBIEe XMMHYECKHE TOHATHS

[Ipeamer xumun. Ponb XxumMuu B XKU3HM 4eioBeka. Tena u BemecrBa. @U3nueckue CBOMCTBA
BelIeCTB. ArperaTHoe cocTosiHue BeulecTB. [IoHATHE 0 MeToAax MO3HAHUS B XMMHUHU. XUMHS B
cucreMe Hayk. UucTele BemecTBa U cMecu. CriocoObl pa3eneHus CMecen.

ATOMBI U MOJEKYJbl. XUMHUUYECKUE 31€eMEHTbl. CUMBOJIBI XMMHUECKUX JIeMEHTOB. IIpocTsie n
CJIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas (opmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcuTenbHas aromMHas Macca. OTHOCUTENBbHas MOJIEKYJSIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 DJIEMEHTA B COEAMHEHUH.

DusnyecKkue U XUMUYECKHUE SBICHUS. XUMUYECKas peakuys U €€ NPU3HAKU. 3aKOH COXPaHCHUS
Macchl BeIECTB. XUMHUUECKUe ypaBHeHUs. Kitaccupukaimst XAMHYECKUX peakuuil (CoeTnHEHHS,
pasoKeHMS, 3aMeIIeHUs, OOMEHA).

XUMHUYECKUH HKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW IOCYHOH, C TpaBWiaMud pabOThl B
nabopatopun M npuéMaMu oOpalieHuss ¢ JabopaTOpHBIM O000pYyIOBaHMEM; H3Y4YEHUE U
onucaHue PU3MUECKUX CBOMCTB 00pa3lOB HEOPraHMUECKUX BEUIECTB; HAOMOJeHHE (PU3NIECKUX
(maBiieHHE BOCKa, TasHUE JIbJa, paCTUPAaHUE caxapa B CTYNKe, KUIICHHE M KOHJEHCAllUs BOJIbI)
U XUMHUYECKUX (FOPEHHME CBEYM, MPOKAJIMBAHNWE MEIHOMN NMPOBOJIOKH, B3aUMOJICHCTBUE MeJa C
KUCJIOTON) SIBJICHUH, HAOJIIOJCHHE M ONMCAHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIHi
(pa3znoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOpUAOM Oapusi, pasioKeHUe
runpokcuaa meau(ll) npu HarpeBanuu, B3aumojieiicTBue xenesa ¢ pactBopoM coiau menu(Il));
u3ydeHre crnocoOO0B paszenieHusi cMeceld (C MOMOIIbI0 MarHuTa, (PUILTPOBAHUE, BHIIAPUBAHHE,
JUCTWIIALMS, XpoMaTtorpadus), MpOBEIEHHE OYMCTKM IOBAPEHHOM CojiM; HaOIoAeHue u
ONMCAHUE PE3yJIbTaTOB IPOBEJCHUS OINbITA, WILIIOCTPUPYIOLIErO 3aKOH COXPAHEHHS MacChl;
co3/laHue MojieNiel MOJIeKyI (IIapOCTEPHKHEBBIX).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3nyx - cmech razoB. CocraB Bo3ayxa. Kucimopon — 3JI€MEHT M NpPOCTOE BEILIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
npoMbIIIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — aIOTpOnHas MOJU(pHUKAIHS
KHCIIOPO/a.

TennoBoil 3¢p¢dexkT XUMHUECKOW peakUud, TEPMOXUMHUYECKHE YpaBHEHHUS, OK30- H
SHIOTEPMUYECKHE peakuuu. TOoImauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — snemeHT 1 npocroe BemiecTBo. HaxoxaeHue Bogopoaa B npupoje, pusndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI onydeHus. Kucnotel u conu.

KonuyectBo BemectBa. Moabs. MomspHast Macca. 3akoH ABoraznpo. MomsipHblii 00bEM Ta30B.
PacuéTpl N0 XMMUYECKUM YPaBHEHUSIM.

®usnueckue CcBoMcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacelmeHHble u
HEHACBILIECHHBIE PacTBOpBl. PacTBopuMoOcTh BemecTB B Boje.MaccoBasi 110y BEIIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boabl B IpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanuss  Heopranmueckux coeguHeHuidl. Oxcuabl.  Knaccudukamuss — OKCHAOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJIOB (MEXIyHapoJHasi U TpuBHaJbHasA). PU3MUECKUE U XMMUYECKHE CBOICTBAa OKCHIOB.
[Tonydyenune OKCHUIOB.

OcuoBanus. Knaccudukanus ocHoBaHMi: IIENOYM W HEPAaCTBOPHUMBIE  OCHOBAHMSL.
Homenknatypa ocHoBaHMil (MexaAyHapogHas W TpuBHaibHas). PU3NYECKHE U XUMHUYECKUE
cBOMCTBa OCHOBaHUU. [losrydeHre oCHOBaHMIA.



Kucnotsl. Knaccudukamus xucnor. Homenknarypa KUCIOT (MEXAyHApOIHast U TPUBHAIBHAS).
dusnyeckue U XUMHYECKHE CBOMCTBA KHUCIOT. Psang aktuBHocTth MetauioB H. H. Bekerosa.
[lony4yeHue KUCIoT.

Conu. Homenknarypa coneil (MexayHapoAHas M TpuBHaibHas). PU3MYECKUE U XMMUYECKHE
cBoiicTBa conel. [lonyuenue coneil.

I'eHeTnyeckas CBA3b MEXAY KJIaCCAMH HEOPIraHUYECKUX COCIUHEHUMN.

XVUMHYECKUHN SKCIIEPUMEHT: KAUECTBEHHOE OIPEAEICHUE COJEP)KaHUs KHUCIOpOAAa B BO3IYXE;
NOJy4eHHe, coOMpaHMe, paclo3HAaBaHHME W U3yYEHHE CBOMCTB KUCIOpOJa; HaONOJCHHE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBHSI BO3SHUKHOBEHHS M NPEKPAIIECHUs TOPEHUs
(moxxapa); O3HaKOMJIEHME ¢ oOpaslaMM OKCHIOB M ONUCAaHHE HX CBOWCTB; MOJYy4YEHHE,
coOupaHue, paclo3HaBaHUE W MH3Y4YEHHE CBOMCTB Boaopoaa (TOpEHHE); B3aUMOJEHCTBUE
Bojoposa ¢ okcuaoM Meau(ll) (Bo3MOXKHO MCIIONIB30BAaHME BUAEOMATEPUAIOB); HAOJIOJECHUE
00pa3IoB BEMIECTB KOJINYECTBOM 1 MOJIb; HCCIeI0BaHHE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB C
pa3IMYHOM pPacTBOPUMOCTBIO; IIPUTOTOBJICHHE PACTBOPOB C ONPEICIEHHONM MaccOBOM IoJen
pacTBOPEHHOIO BEILIECTBA; B3aUMOJEHCTBUE BOJAbI C METAUIAaMHM (HATPUEM M KaJbLUEM)
(BO3MOKHO MCIIOJIb30BaHHUE BUAECOMATEPHUAJIOB); OINPE/IeIEHUEe PaCTBOPOB KUCIOT M ILIEJIOueH ¢
IOMOILBI0 MHJMKATOPOB; HCCIIEAOBAaHHE OOpa3lloB HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX
KJIACCOB; HAOJNIOJICHHE W3MEHEHHsI OKPACKH WHIMKATOPOB B PACTBOpAX KHUCIOT M MICTOYCH;
u3zyyeHue B3aumojeictBus okxcuaa meau(ll) ¢ pacTBopoM cepHOMl KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEAaKLUN HEUTpaJM3aluy; I0Jy4YEHUE HEpPaCTBOPUMBIX OCHOBAHWM, BBITECHEHHUE
OJIHOTO MeTajula APYTUM M3 PACTBOPA COJIM; PELICHUE SKCIEPUMEHTAIBHBIX 3aJad II0 TeMe
«Baxnennme KiIaccel HEOPraHMYECKUX COCAUHEHUN».

Ilepuoauyecknii 3axkoH u Ilepumoamyeckass cucreMa XuUMH4YecKux »djemeHtoB /[I. H.
Menpesieesa. Ctpoenune aToMoB. XUMHYECKasi CBA3b. OKHCIUTETbHO-BOCCTAHOBHUTEIbHbBIC
peakuun

[lepBble MOMBITKM KiIacCU(UKALMU XUMHUYECKHUX 3JeMEeHTOB. [loHsATHE O rpymnmax CXOAHBIX
9JIEMEHTOB (ILEJIOYHBbIE M IIE€JIOYHO3EMENbHbIE METaulbl, TaJOreHbl, WHEPTHBIE TIa3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCU/IBI.

Ilepnonnueckuil 3akoH. Ilepuoguyeckas cucremMa xumudeckux 3ieMeHToB [l 1. Menneneesa.
Kopotkonepuonnas u anuHHOnepuonHass ¢opmbl Ilepuonuueckoil cucTeMBbl XUMHYECKHX
anemenToB JI. . MenneneeBa. Ilepuons! u rpynnel. @U3NYECKHUl CMBICI MOPSIKOBOIO HOMEPA,
HOMEPOB IIEpUOA U IPYIIIILI JIIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX saep. M3orombl. Dnekrponsl. CTpoeHHE 3JIEKTPOHHBIX
oOonouek aToMoB mepBbIX 20 xumuyeckux osyeMeHToB Ilepuonuueckoit cucremsr /1. U.
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO IEMEHTA M0 €ro NoJIoKEeHUIo B lleproanueckon
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS pajguyca aTOMOB XMMHUYECKUX D3JIEMEHTOB, METAJIMYECKHX U
HEMETAJUIMYECKUX CBOWCTB IO TpyNnaM M Inepuojam. 3HaueHue llepmonmyeckoro 3akoHa
Ilepnonnueckol CHCTEMBl XMMHYECKUX JJEMEHTOB JUIA Pa3BUTHS Hayku M npaktuku. J[. M.
MeHeneeB — y4€HBIN U IPaKIaHUH.

Xumudeckasi cBsizb. KoBaneHTHas (MOJspHAs U HETOJSPHAsH) CBSI3b. DJIEKTPOOTPHUIATEIIHHOCTD
XUMUYECKUX HIEMEHTOB. FIOHHasA CBA3b.

Crenenp okucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakunu. IIpomeccsl okuciaeHus u
BOCCTAHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

XUMUYECKUN OKCIEPUMEHT: H3ydeHHe OOpa3loB BEUIECTB METAJIOB M HEMETalIOB;
B3aUMOJICHCTBUE THIPOKCUAA LIMHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEH; IPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3I0kKEHUS, COETUHEHNS).

Me:xnpeamerHbie CBA3H

Peanuzanus MeXnpeaMETHBIX CBsi3eH NMPU M3Yy4EHUU XUMHUU B 8 Kjacce OCYyLIECTBISETCS Yepes
HUCIIOJB30BaHUC KakK 06H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHﬂTHfI, TaK H HOHHTHfI, SABJIAIOIIUXCA
CHUCTEMHBIMU JJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOume ecTecTBEHHO-HAYYHbIC MOHSATHS: HAy4HBIA (DaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAIU3,
CHHTE3, Kiaccu(ukamusi, TEePUOJUYHOCTh, HAOIIOJEHHE, OKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, MOJICITb, SIBIICHUE.

Odwusuka: wmarepus, aToM, O3JEKTPOH, TMPOTOH, HEWTPOH, WOH, HYKJIWJ, H30TOIIbI,
pPaIuOaKTUBHOCTh, MOJICKYJa, 3JCKTPUUYECKHH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, (DU3MYECKHE BEIWYHMHBI, CIUHUIIBI M3MEPEHHUsS, KOCMOC, TUIAHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE TOPOABI, IMOJIE3HBIE HCKOIAeMBbIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 kJjacc

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuil 3akoH. Ilepuonuyeckas cucreMa xumudeckux sieMeHToB /1. 1. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX
TPEX MEPUOJO0B, KAIMsl, KAJIBLIMS U UX COEAUHEHUI B COOTBETCTBUH C IIOJOKEHUEM DJIEMEHTOB B
Ilepuonnueckol cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeniecTBa: BUABI XMMUUYECKOM CBSI3U. THUIIBI KPUCTAIUIMUECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOM CBS3H.
Knaccugukaius 1 HOMEHKIaTypa HEOPraHMUECKUX BEIECTB (MEXyHapOoJHasl U TPUBUAJIbHAS).
XUMHYECKHE CBOICTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KjlaccaM HEOpraHM4eCKHX
COEIMHEHUH, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILECTB.

Knaccugukamuss XUMUYECKUX peaKUUid 1O pa3IMYHBIM TpU3HAKaM (110 YHCIy M COCTaBY
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTajlu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonssTue o ckopoctd XuMHuyeckodl peakuuu. [loHsTHe 00 0OpaTMMbBIX M HEOOpPATUMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIUAONIME HA CKOPOCTh XHUMHUYECKOW pEaKIUu U
MI0JIO’KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEaKIMM,  JJEKTPOHHBIM  OajaHC  OKUCIMTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CoCTaBleHWE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajlaHca.

Teopust 2IEKTPONUTUYECKON AUCCOLMALMHU. OJEKTPOIMTBHI MU HE- JJIEKTPOJUThL. KaTHOHBI,
QHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pa3IMYHbIMU BHJAMU XHUMHMUYECKOH CBS3U.
Crenenp qucconnanui. CuiabHbIE U ClIa0ble SIEKTPOIUTHI.

Peakuyu wmoHHoro oOmeHa. YclloBUSL NPOTEKaHUS peakUUi HMOHHOTO OOMEHa, MOJHbIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUIl M COJIEH B CBETE
MpEJICTaBICHUH 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

XUMUYECKUH OKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMHU KPHUCTAJUIMYECKUX PEeUIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETaJUIOB (rpaduTa U ammasa), CIOKHBIX BEIIECTB
(x71opuaa HaTpHs); HCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKOHW peakuuu OT
BO3CUCTBUS PA3NUYHBIX (DaKTOPOB; UCCIECIOBAHHE DJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
mpouecca  AMCCOIMAIMM  KUCJIOT, Imienoued W cosneld  (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPOBEACHNUE ONBITOB, WIUIIOCTPUPYIOLUIMX MPU3HAKU MPOTEKAHMS peaKLui
HOHHOTO oOmeHa (oOpa3oBaHHME OcaaKa, BBIIEIECHHWE Tasza, OO0pa30BaHWE BOJBI); OMBITOB,
WITIOCTPUPYIOIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakIuil (ropeHue, peakiuuu
pa3joXKeHUsl, COEAUHEHMs); paclo3HaBaHHME HEOPraHWYECKHUX BEIIeCTB €  IOMOIIBIO
KAauECTBEHHBIX PEaKLUi Ha MOHBI; PEIICHNE DKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl M MX cOeIUHEHUS
OO6mas xapakrepucTuka ragoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTENEHU
okucienus. CTpoeHrne U GU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaIOTeHOB. XUMHUYECKUE



CBOWCTBAa Ha MpHMepe XJopa (B3auMOJCHCTBHE C MeTalslaMH, HEMETaJUIaMH, IIEIIOYaMH).
XnopoBogopoa. CossiHasg KUCI0Ta, XAMUYECKHUE CBOWMCTBA, NOJIyYEeHHE, TpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHU3M uYelioBeKa. BaxkHeWime XJIOpHIbl M HUX HAXOXKICHHE
B IIPUPOJIE.

OO6mass xapakrepuctuka 3i1eMeHTOB VIA-rpynnbel. OCOOEHHOCTM CTPOEHHS aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHHUSI.

Crpoennie u (u3M4YeCKue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA M CEpbl. AJUIOTPOITHBIC
Moau(dUKaMK KUCIOpoJa U cepbl. XHUMHUYECKUE CBOMCTBa cepbl. CepoBOJIOpON, CTpPOEHUE,
¢du3nueckne 1 XUMUYECKHe cBoWCTBA. OKCUIBI Cephl KaK MPEJACTAaBUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kuciota, u3Mueckue M XUMHUYECKHE CBOWCTBa (00IIMEe Kak IMpeacTaBUTENs Kiacca
KACIOT M crenupudeckue). XUMUUECKUE pPEaKLUH, JIeKAllMe B OCHOBE IMPOMBIIUICHHOTO
crocoba moisydyeHus cepHoil kucioThl. [Ipumenenue. Coiu cepHOW KUCIOTHI, KayeCTBEHHAs
peakiusi Ha cynbdar-uoH. HaxoxaeHue cepbl m €€ COCOUHEHWH B MpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COEIMHEHUSMU cepbl (KUCIOTHBIE 0XKAU, 3arpsi3HEeHue
BO3/yXa M BOAOEMOB), CITOCOOBI €r0 MPEIOTBPALICHHUS.

OO61mmas xapakTepucTka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
CTETICHH OKUCIICHHUS.

A30T, pacipocTpaHeHHUe B MPpHUPOJE, PU3NUECKUEe M XUMUYECKHe cBoiicTBa. KpyroBopor a3ora B
npupoje. AMMHUaK, ero (pu3MYecKue U XUMUYECKUE CBOICTBaA, Moay4yeHue u npumeHenue. Comu
aMMOHUS, WX (PU3NYECKHE M XMMHUYECKHE CBOWCTBA, MpUMeHeHHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHUA. A30THas KUCJIOTA, €€ MoydyeHue, (u3nueckue 1 XuMHIecKre CBoicTBa (001ue
KaK MpEICTaBUTEN Kiacca KUCIOT M crnenududeckue). Vcnonb3oBaHue HHUTPATOB M COJICH
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX YAO0OpeHUH. XUMHUYECKOe 3arpsi3HEHHE OKpYXKalollei
CpeJibl COEIMHEHUSAMHU a30Ta (KMCIOTHBIE J105K/IU, 3aTPsA3HEHNUE BO3/yXa, I0UYBBI U BOJIOEMOB).
®ochop, amnorponnsie Mmogudukanuu docdopa, puzndeckrue U XUMHUECKHUE cBOcTBa. OKcU
dochopa(V) u dochopHas kucinora, (HU3MYECKHE W XUMHUYECCKHE CBOWCTBA, TOJIy4YCHHE.
Hcnons3oBanue ¢pocdaToB B KaUECTBE MUHEPAIBbHBIX YAOOPEHUH.

OO6mass xapakrepuctuka 31eMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

VYrnepon, amnoTponHble MoIUM(UKAIMM, PpacHpOCTpaHEHHWE B MpUpoae, (Q(U3NYECKUE U
XUMHYecKHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B mpupoge. OKcuabl yriepojaa, ux
¢usznueckue M XHUMUYECKHE CBOICTBa, JEWCTBUE HA JKUBbIE OpPraHU3MbI, IOJyYCHHE
U IPUMEHEHUe. DKOJOTMYecKue MpoOJIeMbl, CBs3aHHbBIe ¢ okcujaoM yriaepona(lV); rumoresa
[J100abHOTO MOTEIUIEHNs KJIMMaTa; MapHUKOBBIN 3Q@eKkT. YroyibHas KUCIOTa U €€ COJHU, MX
¢u3nyeckue U XMMUYECKUE CBOMCTBA, MONydYeHHE U MpuMeHeHue. KadecTBeHHast peakuus Ha
KapOoHaT-uoHbL. Mcronb3oBaHue KapOOHAaTOB B OBITY, MEIUIMHE, TPOMBIIUIEHHOCTH U
CEIbCKOM XO35HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriepona (MeTaH,
3TaH, STWIEH, alleTUJIeH, JTaHoJ, IJIMLEPHUH, YKCyCHas KucioTa). MIX cocTaB M XMMHUYECKOoe
ctpoenue. [loHsTHe 0 OMOMOTMYECKH BaXKHBIX BEILIECTBAX: JKHpaX, Oesikax, yrieBojax — M UX
poIu B JKM3HM 4YelloBeKa. MaTepuanbHOE €JUHCTBO OPraHMYeCKMX W HEOPraHM4eCKHX
COCTUHEHUN.

KpemHuuii, ero ¢usnueckue u XUMHYECKHUE CBOWCTBA, MOIydYeHUEe U npuMeHeHue. CoearuHeHus
KpeMHus B npupoje. OOuue npeacrapieHus o6 okcuae kpemMHus(IV) u kpeMHHEBOH KucOTe.
Cunukatel, WX MHCIOJIb30BaHME B OBITY, MEIUIMHE, NPOMBIIICHHOCTH. BaxHeimume
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTepPHAIOB B IOBCEAHEBHOM KU3HU.

XUMHUYECKUHN 3KCIIEPUMEHT: M3y4eHHE O0Opa3l0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJSTHON
KHCJIOTHI; MPOBEJICHHE KaUeCTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI U HAaOIIO/EHHE MPU3HAKOB UX
MPOTEKAHUS; OMBITHI, OTpaXkarollue (U3NYECKUE W XUMHUYECKHE CBOMICTBAa TaJOT€HOB U HX
COEMHEHUN (BO3MOXXHO HCIIOJIb30BAaHUE BHEOMATEPHAJTIOB); O3HAKOMIIEHHE C OOpa3laMu
XJOPUI0B (TAJIOTCHUIOB); O3HAKOMJICHHE ¢ oOpasmamMu cepbl U €€ COCAMHEHUSIMU (BO3MOXKHO
UCIOJIb30BaHUE BHJICOMATEpUANIOB); HAOMIOZACHME Tpolecca OOYIJIMBaHHMS caxapa IOJ
JICUCTBMEM  KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI; HM3Y4€HHE XHMHUYECKHUX CBOWCTB
pa30aBIeHHON CepHOW KHCIOTHI, NMPOBEJCHHE KAUECTBEHHOW peakiuu Ha Cyib(parT-uoH |



HaOJroZleHne Tpu3HaKa e€ NMPOTEKaHUs; O3HAKOMIIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta,
dbochopa W uX coeaguHEHUU (BO3MOXKHO HCIIOJIB30BAHKME BHJACOMATEpUaAIoOB), oOpazmamMu
a30THBIX U (QochOpHBIX yHOOpPEHMI; MONydeHHe, coOMpaHMe, pPACHO3HABaHUE M H3Yy4EHHUE
CBOICTB aMMMaka; MPOBEJICHUE KAYECTBEHHBIX DPEaKIMil Ha MOH aMMOHHUA U Qocdar-uoH u
M3yYECHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHON a30THOW KUCJIOTHI
C MeJbI0 (BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHAIIOB); U3YUCHHE MOJIEIECH KPUCTATUTHUECKUX
peméTok anmasa, rpadura, QyuiepeHa; 03HaKOMIIEHHE C IPOIIECCOM aJICOPOLIMU PacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHBOrasa; IMOJyuyeHue, coOupaHue,
pacro3HaBaHHE U U3yYEHUE CBOMCTB YIJIEKHUCIIOTO Ia3a; MPOBEACHUE KaUeCTBEHHBIX peakluil Ha
KapOOHAT- M CHJIMKAT-HOHbl M M3YYEHHE TMPU3HAKOB MX TMPOTEKaHHs; O3HAKOMIICHHE C
IPOAYKIMEN CUIMKATHOW IPOMBIIIIEHHOCTH; PELICHHE HKCIEPUMEHTAJIbHBIX 3aJad IO TeMe
«Baxxnelme HeMeTauIbl U UX COCAMHEHUS.

MeTa/libl M MX COCAUHEHUS

OO0m1as xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUU HMX IOJIOKEHUS B
[lepnonnueckoir cucreme xumuueckux saemeHToB JI. M. MeHneneeBa U CTPOECHHS aTOMOB.
Crpoenue MeramioB. Meramnueckass CBs3b M METAUIMYECKAs] KPUCTAUIMYECKAs pEHIETKa.
DNEeKTPOXUMUYECKUN Pl HampsDkeHUM MerauioB. DU3MYECKMEe W XUMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl moyydeHus MeTamwioB. [loHATHE 0 KOPPO3UK METAaIJIOB, OCHOBHbBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
MPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[I{erounble MeTasuibl: nosoxkeHue B [lepmoanueckoit cucreme XxuMuYeckux snemeHToB [l M.
MeneneeBa; CTpOEHHE HX aTOMOB; HaxoXkJaeHue B mpupoje. duznyeckue M XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[IlenoyHo3emMeNbHBIE METAUIBI MArHUM M KajdbUuid: MojoxeHue B llepuonndeckoi cucreme
xuMuueckux sneMeHToB [[. M. MeHneneeBa; cTpoeHHe MX aTOMOB; HaXOXJACHUE B IPUPOJIE.
Pu3nyecKue U XMMHUYECKHE CBOMCTBA MarHusl U KajablHs. BaxkHelme COCOUHEHUS KaJlbIUs
(oxcun, ruapokcu, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmomuHuii: nonoxenue B Ilepuoguueckoi cucremMe xumuueckux aiementoB [l U.
MeHnpneneeBa; CTpOEHHE aTOMa; HaAXOXKICHHUE B Npupoae. PU3NYECKUE U XUMUUYECKHUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCUIA M THUIPOKCHIA AITFOMUHUS.

Kene3o: nonoxenue B [lepuoanueckoil cucreme xumuueckux sneMeHToB [I. V1. Menneneena;
CTPOEHUE aTOMa; HaxXOXKJICHWE B mpupoae. PU3NYECKHEe W XUMHUYECKHE CBOMCTBA >KEJe3a.
Oxkcunsl, runpokcuasl u conu xxenesa(ll) u sxeneza(Ill), ux coctas, CBONCTBA U MOTYYECHHUE.
XUMHUYECKUN OSKCIEPUMEHT: O3HAaKOMJIEHHE ¢ o0pa3llaMd METAIOB W CIUIaBOB, HX
bu3MYECKUMU  CBOMCTBAMH; H3Y4YEHHE pE3yJbTaTOB KOPPO3UH METAIJIOB  (BO3MOXKHO
WCIIOJIb30BAaHNE BUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KAJbIIUS U HATPUS
C BOJIOH (BO3MOXHO HCIIOJIb30BaHNE BUICOMATEPHAIIOB); HCCIEAOBAHNE CBOMCTB JKECTKOM BOJIBI;
mporecca TOPEHHUsl JKele3a B KHUCIOpone (BO3MOXKHO HWCIOJIB30BaHUE BUIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIUi HAa MOHBI (MarHUs, KaJbIIHsl, aTIOMUHUS, ITUHKA,
xene3a(ll) u >xemeza(Ill), memu(Il)); maOmrogeHuWe W OMHMCAHWE MPOIECCOB OKpPAIIUBAHUS
IUIAMEHU WOHAMU HATpPHs, Kaldus U Kalblus (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUANIOB);
uccienoBanre aMm(pOTEPHBIX CBOWCTB THAPOKCHA ATIOMUHUS U THAPOKCUJA ITWHKA; PEIICHUE
AKCIEPUMEHTANIBHBIX 3a7a4 0 TeMe «BaKHEeNIIMe METAIJIbl U UX COCIMHEHUS.

XuMus M OKpyxKamoLas cpeia

HosBrie MaT€purajibl U TEXHOJOTHUH. BeHIeCTBa U MaTtcpualibl B HOBCC}IHGBHOﬁ JKHU3HU YECIJIOBCKA.
XuMus U 310poBbe. bezomacHoe HCMONb30BaHME BEIIECTB M XUMUYECKUX PEAKIUA B OBITY.
IlepBags mnoMomnip 0P XMUMHYECKHMX OXKOrax U oTpaBieHHAX. OCHOBBI JKOJOTHYECKOU
rPAaMOTHOCTU. XHUMHUYECKOE 3arpsi3HEHHE OKpyKarouled cpenbl (mpeaenbHas JOMyCTUMAas
koHueHtpanus BemectB — [1JIK). Pons xumuu B penieHnn 3K0JI0THIecKuX mpooem.
[TpupoaHble HMCTOYHHMKH YIJIEBOAOPOAOB (Yrosib, TPUPOAHBIA Tra3, He(PTh), MPOIYKTHl HX
nepepadoTKH, UX POJb B OBITY M MPOMBIIIJICHHOCTH.



XUMHUYECKUH HKCHEPUMEHT: M3Yy4YeHHE OOpa3loB MaTepHalIOB (CTEKJIO, CIUIABBI METAaJJIOB,
HOJIMMEPHBIE MAaTEPUAIIBI).

MesxknpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeaMETHBIX CBA3EH MpPU U3yUYEHUU XMMHUHU B 9 Kiacce OCYIIECTBISETCS depes
HCITOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IOHATHN, TaK W TIOHSTHH, SBIISIOIIUXCS
CUCTCMHBIMU I OTOCJIBHBIX HpGI[MeTOB eCTeCTBeHHO-HayT-IHOFO IHUKJIA. Peanmaulm
MEXIPEJAMETHBIX CBsI3¢H MNpH M3YYCHHMH XHMHH B 9 Kiacce OCYIIECTBISETCS uepes
HUCIIOJIB30BAHUC KaK 06H_[I/IX GCTeCTBeHHO-HaY'-IHBIX HOHﬂTHﬁ, TaKk U HOHHTHfI, SABJIISTFOIIIUX CSL
CHUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC IMOHSATHS: HAY4YHBIA (PAKT, TUIIOTE3a, 3aKOH, TEOPHsS, aHAJM3,
CHUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOJCIUPOBAHHUE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOTOTHS, MAaTEPHAIIBL.

®dusmka: MaTepus, aroM, OJJCKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIHA, HW30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JTUAJICKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEI0, 00BbEM, arperaTHoe COCTOSHUE BEIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAUIMYECKas pEmI€TKa, CIUiaBbl, (U3UYECKHE BEIUYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IMIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocuHres, npixanue, Ouocdepa, HSKOCHUCTEMa, MHUHEPAIbHBIE YAOOpEHUs,
MI/IKpOE)JIeMeHTBI, MaKpOBJIeMeHTI)I, IIUTATCJIbHBIC BCUICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOIBI, IMOJE3HBIE HCKOIIAeMBbIE,
TOILTHUBO, BOJHEIE PECYPCHIL.

2.J1nanupyemble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MMpeAMeTa.
JInuHOCTHBIE pe3yJIbTaThl

JInuHOCTHBIE Pe3yabTaThl OCBOCHUSI IIPOrPaMMBbl OCHOBHOT'O OOIIIEr0 00pa30BaHMsI JOCTUTAIOTCS
B X07i¢ 00yueHHsI XUMHHU B €IMHCTBE Y4€OHON M BOCIIUTATEIBbHOM JesTeTbHOCTH B COOTBETCTBUU
C TpaaAUuIIUOHHBIMHU pOCCHﬁCKHMH COMOKYJIbTYPHBIMU n AYXOBHO-HPAaBCTBECHHBIMUA
LEHHOCTSIMU, MPHUHATHIMUA B OOIIECTBE IMpaBUJIaMM M HOPMaMM TOBEACHUS U CIIOCOOCTBYIOT
IpoleccaM caMOIO3HaHMsl, CAMOPA3BUTHSI U COLIMATTU3ALINN O0YyYaOIUXCSL.

JIMYHOCTHBIE pe3yabTaThl OTPAXkKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCIIE B YACTH:
IIaTpuoTHYecKOro BOCIUTAHUSA

1) EHHOCTHOTO OTHOLICHHMS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyUYHOMY
HacJICaAU, IIOHMMAaHHA 3HA4YCHUA XUMHYECKOH HAayKHM B JKH3HHU COBPECMCHHOI'O 06H1€CTBa,
CHOCOOHOCTH BIIaJIETh JIOCTOBEpHON MH(OpMaIuel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoicTBe
MHpa 1 001IeCTBa;

I'paxxnanckoro BocnuTaHus

2) mNpencTaBiI€HMs O COLUAIBHBIX HOPMax M IpPaBUIaX MEXKIMYHOCTHBIX OTHOLIEHWH B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOM M APYIHX BUJAX NEATEILHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIIBHOCTU IIPHU BBINIOJIHCHUUN y‘—Ie6HI)IX, IIO3HABAaTCIbHBIX 3aJa4, BBIIMIOJTHCHHU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOIIOMOINIM B TMpoliecce 3TOM y4eOHOM AesITeNbHOCTH; TOTOBHOCTH OLIEHHUBAaTh CBOE
MIOBE/ICHNE U TOCTYNKH CBOMX TOBapHILEH C MO3MIMHM HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCJIEICTBUI MIOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHMS

3) MUPOBO33pEHYECKUX MPEJICTABICHUN O BEIIECTBE U XUMHUUYECKOM peakluu, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTAaBISIOLIUX OCHOBY JUISl [IOHUMAHUS CYLUIHOCTH
HAy4YHOW KapTUHBI MUpPA; MPECTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPODI,
B3aUMOCBS35IX UEJIOBEKAa C IPUPOJHOM Cpefo, O polav XHMHM B IIO3HAHUU 3THUX
3aKOHOMEPHOCTE;



4) mo3HaBaTeIbHBIX MOTHBOB, HANpPABJICHHBIX Ha IOJYyYEHHUE HOBBIX 3HAHUW MO XHUMHH,
HEOOXOIMMBIX TSI O0BSICHEHUST HAOTI0JaEMBIX MTPOIIECCOB U SBJICHHIA;

5) mo3HaBaTeNbHOM, MH(GOPMAIIMOHHONW M YHTATENBCKOM KyJIBTYpbl, B TOM 4YHCJIE HaBBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpaTypoH, AOCTYIHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOIOTHIA,

6) uHTepeca K OOYyYEHHUIO U MO3HAHHIO, JIIOOO3HATENLHOCTH, TOTOBHOCTU M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOCKTHONH M HCCIENOBATEIbCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBIEHHOCTU U YPOBHs 00y4YEeHHUS B lajbHeHIIEeM;

@®opMHPOBaHUSA KYJIbTYPHbI 310POBbSI

7) oco3HaHMsI IIEHHOCTH KH3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3[I0POBBIO, YCTAHOBKH
Ha 370pPOBBIA 00pa3 JKU3HU, OCO3HAHMS TIOCICACTBUN WM HENPHUSTHUS BPEIHBIX MPHUBBIYCK
(ymoTpeOaeHuss ajaKorojisi, HApKOTHUKOB, KypeHHUs), HEOOXOJAMMOCTH COOJIFOJACHHS IPaBUII
0€30MacHOCTH MPHU OOPAEHUH ¢ XUMUYECKHUMH BEIIECTBAMH B OBITY U pealbHOMN KH3HH;
TpynoBoro BocnuTaHus

8) mHTEepeca K MPaKTHUECKOMY H3YyYEHHIO Ipodeccuil U TpyJaa pa3iIudyHOro poja, yBaXKEHHE K
TPpyLy U pe3yidbTaraM TPYIAOBOM JAEATENIbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHHUS
NPEeIMETHBIX 3HAHUW 1O XHUMHH, OCO3HAHHOTO BBIOOpAa WHIAMBUAYAIbHONW TPAeKTOPUU
NPOJIOIDKEHUS 00pa3oBaHUSl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCHemHol mpohecCHuOHaTbHON NeATeNbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJallTUPOBATHCS B MPOQPECCHOHAIBHON cpejie;
IKOJ0rH4€eCKOro0 BOCIIUTAHUA

9) PKONOTMYECKU 1EIECO00Pa3HOTO OTHOIIECHUSI K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUS IIEHHOCTH 3JJ0pPOBOro U Oe3omacHOoro obpasza KH3HH,
OTBETCTBEHHOTO OTHOWICHHS K COOCTBEHHOMY (H3HMYECKOMY M ICHUXUYECKOMY 3/I0POBBIO,
OCO3HAHUSA IIEHHOCTH COOIOJCHUS MpaBUl O€30MaCcCHOTO MOBEACHUS IPU paboOTe ¢ BElleCTBAMU,
a TaK)Ke B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOIEH;

10) criocoOHOCTH MPUMEHSTH 3HAHUS, TOJydyaeMble MTPU U3YYEHUU XUMUH, [T PEIIeHUs 3ajad,
CBSI3aHHBIX C OKPYXKaroLeH MPUPOIHON CPeIoM, NOBBILICHUS YPOBHS SKOJOTHYECKON KYJIbTYpHI,
OCO3HAaHUA TNO0ATBbHOTO XapakTepa OHKOJOTMYECKHMX TMpoOieM U TMyTed UuX pelieHus
MOCPEJICTBOM METO0B XUMHH;

11) D2KOIOTMYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJCTBOBAThCSI MM B IIO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLIMAIIbHOM MPAKTHKE.

MeTal’lpeJIMeTH])Ie Pe3yJdbTaThbl

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIIEISIOT 3HAUUMblEe U1  (OPMHUpPOBaHUS
MHUPOBO33PEHUS OOILIEHAyYHbIe MOHATHS (3aKOH, TEOpHUs, MPUHLMII, TUNOTe3a, (aKT, cUCTEMa,
MPOLECC, AKCIEPUMEHT MU JIp.), KOTOpPHIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX NMPEeAMETOB (pOpMUPOBATH NMPE/ICTaBIECHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHUBEpCalbHble ydeOHble NeHCTBUS (IIO3HABaTEIbHbBIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (OPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHO! €ATEIIbHOCTH.
Memanpeomemuvie  pe3ynrbmamul  0CB0EHUA  0OPA306AMENLHOU  NPOSPAMMbL MO XUMUU
ompascarom 081a0eHUe YHUBEPCANIbHLIMU NO3HABAMENbHBIMU OCUCMBUAMU, 8 MOM YUCTe:
bazosvimu nocuueckumu oeticmeusmu

1) yMeHueM HCNONb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TP OCBOCHHUU 3HAHUM:
pacKpbIBaTh CMBICI XMMHMUYECKHX MOHATHM (BBIAEJIATH MX XapaKTEPHbIE IPHU3HAKH,
yCTaHaBIIMBATh B3aUMOCBSI3b C APYTMMHU MOHSATHSIMH), UCIIOJIb30BATh MOHATHS AJi1 0ObACHEHUS
OTJENbHBIX (DaKTOB W SBJICHHI; BBIOMPATh OCHOBaHMA M KPUTEPHUM JJs Kiaccu(UKaLuu
XUMHYECKHMX BEIECTB U XMMUUYECKUX PEeaKkuil; yCTaHABINBATh MPUYNHHO-CJIE/ICTBEHHBIE CBSA3U
MEXy 00BEKTaMU U3YUEHUS; CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTUBHBIC, I€TyKTUBHBIE,
10 QaHAJIOTUM); AEIaTh BBIBOBI M 3aKJIIOUCHHUS;

2) yMEHUEM INPUMEHATh B IPOLECCE MO3HAHUS MOHATUSA (IIPEAMETHBIE U METAIPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IpeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMUU MOJIEIbHBIE NIPEJICTABICHUSI — XUMUYECKUM 3HaK (CUMBOJ 3JIEMEHTA),



XuMHu4eckass (opMyaa W ypaBHEHHE XHMHMUYECKOW peakIuu — TpU peIIeHUuH ydeOHo-
MO3HABATENbHBIX 3a/a4y; C Y4ETOM OTUX MOJAENBHBIX MPEJICTaBICHUN BBIABIATH U
XapaKkTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH U3Yy4aeMbIX OOBEKTOB — XMMUYECKHX BELIECTB U
XUMHUYECKHX PEaKIIMii; BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSA3H U
OPOTHBOPEYHsS] B M3y4aeMbIX IPOLECCaX U SBJICHUAX; MpeajaraTb KPUTEPUU IJIs BBISBICHUS
9TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIl; CAMOCTOSTEIHLHO BHIOMPATh CIOCO0 pelieHus: yueOHou
3aJaun (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIICHUsS, BbIOMpaTh HambOosee MOAXOIAIMIUN ¢
y4€TOM CaMOCTOSATEIbHO BbIICTICHHBIX KPUTEPHEB);

baszosvimu uccnedosamenvckumu oelucmseusmu

3) yMEeHHEM HCIOJNb30BaTh MOCTaBJICHHbIE BOMPOCHl B KauecTBE HMHCTPYMEHTa IO3HAHHS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

4) mpuoOpereHHE OMNbITa MO IJIAHUPOBAHUIO, OPraHU3ALMU W TPOBEJCHUIO YYCHHMYECKHX
9KCIIEPUMEHTOB: YMEHHUE HaOII01aTh 32 X0JIOM IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBAThH €T0
pe3ynbTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEAEHHOIO OIbITA,
HCCJIEIOBAHMSI, COCTABIISATh OTYET O MPOeNaHHOI padoTe;

Pabomoii ¢ ungpopmayueii

5) yMeHueM BHIOMpaTh, aHATM3UPOBATh M HHTEPIIPETUPOBATH HH(POPMAITUIO PA3TUYHBIX BUAOB U
dbopM mpencTaBiIeHUs, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-MIOMYJSIpHAs JUTepaTypa
XMMHYECKOTO COAEp)KaHus, CIpaBOYHbIE mocoOusi, pecypchl HWHTepHETa); KpPUTHYECKH
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

6) yMEHHEM MPHUMEHSTh pa3IMYHbIE METOMABI M 3alPOCHl IPU MOUCKE U 0TOOpe MH(OpMAIH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpEeNeIEHHOTO THUNA; NPUOOpPETeHHE OIbITa B 00JACTH WCIOIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYpO aKTUBHOTO HMCIIOJIb30BAHUS PA3IHMUHBIX
MIOWCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (opMy mpencTaBieHUs
uH(pOpMallMl ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/adydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

7) yMEHMEM WHCIOJIb30BaTh M aHAIU3UPOBaTh B IMpoliecce y4eOHOM M HccieroBaTenbCKoi
NEeSITeTPHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO35SHUCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKpY’KalolLled MPUPOJHOMN Cpeibl;

Yuueepcanonuvimu kommynuxamusHvimu Oelucmeusmu

8) yMeHHeM 3a/1aBaTh BONPOCHI (B X0J1e AMAJIOra /UM AUCKYCCHUH) TI0 CYIIECTBY 00CYXIaeMoi
TEMBI, POPMYIIMPOBATH CBOM MPEJIOKEHUSI OTHOCUTEIILHO BHITIOIHEHHSI ITPEIOKEHHON 3a]1auu;
9) npuoOpeTeHue OIbITa MPE3EHTAMU PE3YIbTATOB BBIMOJHEHHS XUMUYECKOTO 3KCIIEPUMEHTa
(J1abopaToOpHOTO OMBITA, JJAOOPATOPHOM PAOOTHI 1O MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO
MPOEKTA);

10) 3aMHTEpEeCOBaHHOCTH B  COBMECTHOH CO  CBEPCTHHKAaMH  IIO3HABaTeNBHOW U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIUX MpoOjeM Ha OCHOBE ydéra
o0LIMX HMHTEPECOB M COIJIacoBaHMs MO3UIUN (0OCyXIeHUs, OOMEH MHEHMSIMH, «MO3TOBbBIE
HITYPMBI», KOOPJIMHAIIMS COBMECTHBIX JIEHCTBHI, ONpeeNIeHNe KPUTEPUEB 110 OI[EHKE KayecTBa
BBITIOJTHEHHOU pabOTHI | JIp.);

Yuueepcanvuvimu pezynamusnvimu oeticmsuamu

11) ymeHHEeM caMOCTOSITEIBHO OTPEACISTh eI JIeATeIbHOCTH, TUNIAHMPOBATh, OCYIIECTBISTS,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTb, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aITOPUTM JEHCTBHNA NpHU
BBIITOJIHEHUH 3aJaHWi C Y4E€TOM TOJYyYeHHS HOBBIX 3HAaHUH 00 HM3y4aeMBIX OOBEKTaX —
BEIIIECTBAX U PeaKkIUsX; OLEHNUBATh COOTBETCTBHUE MOJIYUEHHOTO pe3yJibTaTa 3asBICHHOM LenH;
12) yMeHHEM HCIIONB30BATh U aHATH3UPOBATH KOHTEKCTHI, TIPE/JIaraeMble B YCIIOBHH 33 JaHHA.

IIpeaMeTHbIE pe3yJbTATHI.
8 kiaacc



B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHIO  00S3aTENBHOTO  COJEPXKaHMS,
YCTAaHOBJICHHOTO JaHHOW TIPUMEPHOW paboueld MpOrpaMMOM, BBIJACISAIOT: OCBOCHHBIC
oOydJarmuMUCcs Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
OpeIMETHON 00s1acTH «XUMUS», BUIBl JEATEIbHOCTH IO IOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.
[TpenmeTrHble pe3ynbTaThl OTPAXKAOT C(HOPMUPOBAHHOCTD Y OOYUAIOLIMXCS CIEIYIOIUX YMEHUI:
1) packpvieams cmblci OCHOBHBIX XMMHYECKMX IIOHSTHUH: aToOM, MOJIEKYJd, XUMHYCCKUN
3JIEMEHT, IPOCTOE BELIECTBO, CJIOXHOE BEIIEeCTBO, CMeCh (OJHOPOAHAs U HEOAHOPOIHAs),
BaJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0Jsl XUMHYECKOro 3JEMEHTa B COCJUHEHUHU, MOJISIPHBIH 00BEM,
OKCHJ1, KHCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas
peakuus, KilacCU(pUKalMs peakLUui: peaklUM COEAMHEHUs, PEaKLUU pa3jioKeHUs, peakiuu
3aMeIIeHus], peakiuu 0OMeHa, 9K30- U SHIOTEPMUUECKUE PEAKIINHU; TEIUIOBON 3((HEKT peaKiuu;
AP0 aToMa, JIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOuTallb, pajiuyc aToMa, XMMUYecKas CBs3b,
NOJIIpHasl U HENOJSIpHAs KOBAJEHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBas J10J1s BelllecTBa (IPOLIEHTHAs! KOHLEHTpalKs) B pacTBOPE;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHSATHI (CM. 1. 1) M IPUMEHSTH 3TH
MOHSITHS IIPH ONTMCAHUU BELLECTB U UX IPEBPAIICHUN;

3) ucnonvzoeams XUMUUYECKYIO CUMBOJIUKY JUISl COCTaBiIeHHs (JOPMYJ BELIECTB M ypaBHEHHIA
XUMHYECKUX PEAKIIUM;

4) onpedensimb BAICHTHOCTh AaTOMOB DJJEMEHTOB B OHHApPHBIX COCIMHECHHUSX; CTCICHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAAJIEKHOCTh BELIECTB K ONpPEACIEHHOMY
KJlaccy CcoeAMHEHU mno QopMynaMm; BUA XUMHUYECKOW CBsI3M (KOBaJEeHTHAs M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

5) packpvisame cmwvicn Tlepuomumyeckoro 3akona J[. M. MenzgeneeBa: IeMOHCTPHPOBATH
NOHMMAHUE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[Tepuonuueckoil cucteme; 3aKOHOB COXPAHEHHs MAacChl BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4YEHHMsI, 3aKOHa ABOTaJjpo; OMHUCHIBATH U XapaKTEpHU30BaTh TaOJUUHYIO HOpMYy
[Teproanueckoil CUCTEMBl XMMHUYECKUX 3JIEMEHTOB: Pa3jIMyaTh MOHATUS «TJIaBHAs MOATpyIIa
(A-rpynna)» u «mnobouynas noarpynna (b-rpynma)», maneie U 60JbIINE NEPHUOBI; COOTHOCUTH
0003HaueHusl, KOTopble UMeroTCs B Tabnuue «llepuoguueckas cucreMa XMMUYECKHX JIEMEHTOB
. 1. MenneneeBay ¢ YNCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHMSI aTOMOB XHMHMYECKHX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIlee YUCIIO 3JIEKTPOHOB M paclpeiesieHHe HX 10
AIIEKTPOHHBIM CJIOSIM);

6) rraccuguyuposamv XUMHUYECKHE O3JIEMEHTHI, HEOPraHMYECKHE BELIECTBA; XHUMHYECKHE
peakuuu (1o YMCIy U COCTaBY YYacTBYIOIIUX B pEaKLUU BELIECTB, IO TEIIIOBOMY 3D (DEKTY);

7) xapaxmepuzoéams (onucvléamp) OOIIME XHUMHYECKUE CBOWCTBAa BELIECTB Pa3IHYHBIX
KJIACCOB, TMOATBEPXAasi ONMHMCAHWE NMPUMEPAMU MOJIEKYJISPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;

8) npoenosuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX KA4yeCTBEHHOTO COCTaBa;
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHBIX YCIOBHIX;

9) 6biuUCIAMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYEO MAacChl BEIIIECTB; MACCOBYIO JIOJTFO
XUMHUYECKOTO 3JIeMEeHTa MO0 (opMysie COCTUHEHMS; MAcCOBYIO JIOJIO BEIECTBAa B PacTBOPE;
MPOBOAMTDH PAcU€Thl O YPABHEHUIO XUMUYECKON PEaKIUy;

10) npumensimv OCHOBHBIE OIEPAIIMHA MBICIUTEIBHON NESITENBHOCTH — aHalM3 M CUHTE3,
CpaBHEHME, 0000IIeHHe, CHUCTEeMaTH3aluilo, KilacCU(UKAIMIO, BbISIBJICHHE PUYUHHO-
CIIEICTBEHHBIX CBSI3eéd — JUIsI W3YYEHHs CBOMCTB BEUIECTB M XHMMHUYECKUX pEaKLUil;
€CTECTBEHHO-Hay4YHbIE METOJbl IO3HAHUSI — HaAOIOJIEHHEe, W3MEpEeHue, MOJEIUPOBAHUE,
HKCIEPUMEHT (peasbHbI U MBICJICHHBIH);

11) cnedosams  TpaBHIAM  TOJIb30BAHUS ~ XUMHUYECKOW  MMOCYIOM ®  JabOpaTOPHBIM
o0opyIOBaHMEM, a TakXKe TMpaBWiaM oOOpalleHHs C BEIIeCTBAMH B COOTBETCTBHM C
UHCTPYKLHUSAMHU 110 BBIIOJHEHHUIO J1a0OpaTOPHBIX XHMHUYECKUX OINBITOB IO MOJIYYEHUIO U
CcOOMpaHUIo Ta3000pa3HBIX BEUIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHHUIO PAaCTBOPOB C
onpeAecs€HHON MacCOBOM JOJIEM pacTBOPEHHOrO BENIECTBA; IUIAHUPOBATh M IMPOBOJUTH



XUMHUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHHUIO PACTBOPOB IIETOUYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, heHonpTaneH, METHIIOPAHXK U . ).

9 kJjacc

B cocraBe mnpeamMeTHBIX pe3yidbTaTOB IO OCBOGHHUIO  00S3aTENILHOTO  COJEpKaHUS,
YCTAaHOBJICHHOTO JaHHOM NpUMEpHOW paboueld MpOrpaMMoOu, BBIJEISIOT: OCBOCHHBIC
oOydJaromuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XHUMHUS», BUIBI JACATCILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €0
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYalIUSX.
[IpenMeTHBIE pPE3yabTaThl MPEICTABICHBI OTPAXAIT CHOPMHUPOBAHHOCTH y OOYYAFOIIUXCS
CIEAYIOUIUX YMEHUM:

1) packpvieams cmbici OCHOBHBIX XUMHUCCKHUX IMOHSATHH: XMMHYECKUU JJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHHOH, MPOCTOE BELIECTBO, CI0XHOE BEUIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKasl peakiusi, XUMHUYECKas CBS3b,
TEIUI0BOM 3P PEKT peakiyu, MOJb, MOJSIPHBIA 00BEM, PACTBOP; AJIEKTPOIUTHI, HEAIEKTPOIUTHI,
JNEKTPONIUTUYECKAST JUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOoe
paBHOBecHe, OOpaTUMBIE W HEOOpPAaTHMBIC pEaKIWH, OKHCIUTEIBHO-BOCCTAHOBUTEIIBHEBIC
peaklUuH, OKHUCIUTEIb, BOCCTAHOBHUTENIb, OKUCIEHUE M BOCCTAHOBJIEHHUE, aJIOTPOIIHUS,
aM(pOTepHOCTh, XUMHUYECKasl CBS3b (KOBAJICHTHAs, MOHHAS, METAIMYECKAs), KPUCTAJUTMIECKas
pemeéTka, KOppO3HWsl METAJUIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOM pEakUUH, MpeAesIbHO
nonyctumas konuentpanus (1K) Bemectsa;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TOHATHH (CM. 11. 1) ¥ IPUMEHATH 3TH
MOHSITHUS TIPH ONMCAHUY BEIIECTB M UX MPEBPAIICHUI;

3) ucnonvzosams XUMHUYECKYIO CHMBOJIMKY JIJIsI COCTaBICHUS (HOPMYJT BELIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUN;

4) onpedensimb BaJEHTHOCTb U CTCIEHb OKUCICHHUS XHMHUYCCKHX JJIEMCHTOB B COCIAMHCHHUAX
Pa3IUYHOTO COCTaBa; MPUHAJUICKHOCTh BEIIECTB K OMPENEIEHHOMY KJIACCy COCAMHEHUH IO
dbopMynaM; B XUMUYECKOH CBS3H (KOBaJIEHTHAs, MOHHASI, METAJUTMUECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX; 3apsAJl UOHA MO0 XUMHUYECKON (popmysie; XapakTep cpeibl B BOIHBIX pPacTBOpax
HEOPraHUYECKUX COEAMHEHMH, TUIl KPUCTAITIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

5) packpovieams cmvicn Tlepuomndeckoro 3akona JI. M. MenjeneeBa u 1eMOHCTPUPOBATH €ro
MOHMMAaHUE: OIMKCHIBATh M XapaKTepu3oBaTh TaOnmuuHyr (opmy I[lepuogmdeckoil crcTeMbl
XUMHUYECKHUX DJIEMEHTOB: Pa3IM4aTh MOHSATHUS «TJIABHAs MOArpymnmna (A-rpymnma)» U «rmododHas
noarpynna (b-rpymmna)», Manble W OONbIINE TEPUOMBI; COOTHOCHUTH O0O3HAYEHUS, KOTOPHIE
UMEIOTCS B TIEPHOJWYECKON TaOJIMIle, C YHMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB
XUMHYECKHUX 2JIEMEHTOB (COCTaB M 3aps[ siapa, o0llee YUCIO dJIEKTPOHOB U paclpeieieHne uxX
0 DJIEKTPOHHBIM CJIOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB JIEMEHTOB
U UX COCAMHEHUM B Mpelesax MajiblX MEPUOJOB UM TJIABHBIX MOATPYII C YYETOM CTPOCHUS HUX
aTOMOB;

6) wrraccuguyuposams XUMHUYECKHE DIIEMEHTHI, HEOPraHWYECKHE BEIIECTBA; XUMHUYECKUE
peakuu (10 YUCITy U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETUIOBOMY d(dekTy, mo
M3MEHEHUIO CTENIEHEW OKUCIEHUS XUMUYECKHUX JIEMEHTOB);

7) xapaxmepuzosams (OTUCHIBATH) 00MIHE U CrICU(DUIECKHE XMMUYECKHE CBOMCTBA MIPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPK/Ias OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX M MOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

8) cocmasnsimb ypaBHEHHS SJIEKTPOJIMTUYECCKON JUCCOLMAIMM KHCJIOT, INENOoYeld W COJeH;
MOJIHBICE M COKpAIIEHHBIE YpaBHEHUs PEaKIMii HOHHOTO OOMEHAa;, YpaBHEHHS pEaKIIHi,
MOATBEPKJAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY BELIECTBAMHU Pa3IUYHBIX
KJIaCCOB;

9) packpvieamv  CcywHOCMb  OKHUCIHMTEIBHO-BOCCTAHOBHUTENBHBIX PEAKIUN  TOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

10) npoenosuposames CBOWCTBA BEUICCTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKHUX NIPEBPAILECHUN B PA3JINYHBIX YCIOBHUSIX;



11) ebiuucrames OTHOCUTEIBHYIO MOJCKYIISIPHYIO H MOJISIPHYIO MacChl BEILIECTB; MAaCCOBYIO JIOJO
XMMHYECKOTO 3JIeMEHTa MO0 (opMyse COECIUHEHHS; MAacCOBYIO [JOJIIO BEIIECTBA B PacTBOPE;
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU peaKLvH;

12) cneoosames ~ TipaBUIAM ~ TOJB30BAaHUS ~ XUMHYECKOW  IOCYHOH H  J1aDOpPaTOPHBIM
o0opynoBaHUEM, a TakXKe MpaBWwIaM OOpalleHus C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLUSAMHU [0 BBIIOJHEHHUIO Ja0OpaTOPHBIX XMMUYECKUX OIBITOB IO IOJYyYEHHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHAKa U YTICKUCIIOTO ra3a);

13) nposooums peakuuu, MOATBEPIKAAIONIME KAYSCTBCHHBIH COCTaB pA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMuI-, HOAMI-, KapOoHar-, ¢ocdar-, cuimkar-,
cyibdar-, THAPOKCUI-UOHBI, KAaTHOHBI AaMMOHHMA M MOHBl M3YYEHHBIX  METaJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

14) npumernsms OCHOBHBIC OIEPALMHA MBICIUTEIBHON AEATEIBHOCTH — aHalu3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMATHU3aLUIO, BBIABICHHE TPUYUHHO-CIICACTBEHHBIX CBSI3eH — I
U3y4EeHHsI CBOICTB BELIECTB U XUMUUECKUX PEAKIIUN; €CTECTBEHHO-HAYYHbIE METObl IIO3HAHUS -
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (peallbHbIN 1 MBICIIEHHBIH).

3. Temaruyeckoe IUIAHMPOBAaHHE, B TOM YHCJIe C Y4YeTOoM padouyedl NporpamMmbl
BOCIIMTAHMS, ¢ YKa3aHHEM KOJHUYeCTBA YaCOB, OTBOAUMBIX HA OCBOEHHE KAMKA0i TeMbl U

BO3MO’KHOCTH MCII0JIb30BAHHA 3JIEKTPOHHBIX (M (POBHIX) 00pa3oBaTeIbHBIX PeCypCcoB

8 ki1acc (68 yacoB)

Ne HasBanmue pa3sjaeia, TeMbl Koa-Bo DJIeKTpOHHbIe (LM (POBHIe)
4acoB o0pa3oBaTebHBIE PecypChl

Paznen 1. IlepBoHauya/ibHble XMMHYECKHE 18

TOHSATHSA.

1 | IIpeamer xumuu. Tena u BelecTsa. 1 https://resh.edu.ru/subject/lesson/
Lemoncmpayus «H3yyenue u onucanue 1521/start/
Quzuueckux ceolicme obpazyoe
Heop2aHuyecKux eujecmsy.

2 | MeTtoapl MO3HAHUS B XUMUU. 1

[TpakTrueckas padota Nel. 3HakOMCTBO €
XUMUYECKOM IOCYI0H, C TIpaBUIaMHU
paboTel B jaboparopuu U NpUEMaMU

oOpareHus c 71a00paTOPHBIM
000pYyTIOBAaHUEM.

3 | Yuctele BemectBa U cMecd. CHocoObl 1 https://resh.edu.ru/subject/lesson/
paszeneHust CMECEH. 1522/start/

IIpaktiueckass pabora Ne2. Ougmcrka
3arpsi3HEHHOW ITOBAPEHHOM COJIN.

4 | Ouspueckue U XUMHYECKHE SIBJICHMUSL. 1 https://resh.edu.ru/subject/lesson/
XuMHYecKas peakius 1 e€ mpu3HaKu. 1485/start/
Llemoncmpayus «Duzuyeckue u
Xumuueckue ABNEHUY, «lIpusnaxu
NPOMEKAHUSL XUMUYECKUX PeaKyUily.

5 | AToMbI ¥ MOJIEKYJbl. ATOMHO - 1 https://resh.edu.ru/subject/lesson/
MonekyisipHoe  yueHue. IIpocteie u 1486/start/
CJI0’KHEIE BENIECTBA.

6 | XuMuueckue 9JIEMEHTEL. CHUMBOIIBI 1 https://resh.edu.ru/subject/lesson/
XUMHYECKHUX DeMeHTOB. OTHOCUTENBHAS 1486/start/
aTOMHAas Macca.

7 | 3akOH IIOCTOSIHCTBA COCTaBa BEIIECTB. 1 https://resh.edu.ru/subject/lesson/
Xumnueckast ¢opmyna. OTHOCHUTENbHAS 1487 /start/

MOJICKYyJIsipHas macca. /Jlemoncmpayus
«Cozoanue Modenel MOJLEKYTl
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(wapocmeporcresvix) ».

Maccosas J0JIs1 XUMHUYCCKOro 2JICMEHTA B
COCOAUMHCHNH.

https://resh.edu.ru/subject/lesson/

1487 /start/

MaccoBas 109 XUMHYSCKOIro 2JISMEHTA B
COCOMHCHUU.

10

BanentHocTh
3JIEMEHTOB.

aTOMOB XUMHNYCCKUX

https://resh.edu.ru/subject/lesson/

1520/start/

11

BaneutHocTh
DJIEMEHTOB.

aTOMOB XHUMHUYCCKUX

12

BanentHocTh
3JIEMEHTOB.

aTOMOB XUMHNYCCKUX

13

3aKOH COXPAaHEHHs MacChl BEIIECTB.
XuMmu4eckue ypaBHEHUs. /lemoncmpayus
«Onvim, ULTIOCMPUPYIOWUtl  3aKOH
COXPAHEHUSL MACCHLY).

https://resh.edu.ru/subject/lesson/
1519/start/

14

3aKOH COXPAaHEHHS MacChl BEIIECTB.

XUMHUYECKUE YPaBHEHUSI.

15

Krnaccudukanus XHMHYECKAX PEaKIIHi.

https://resh.edu.ru/subject/lesson/
1519/start/

16

Knaccudukanmsi XaMUUECKHX PEaKIIid.

17

O06o0miaroree MOBTOPEHUE IO pa3leiy
«IlepBoHauaIbHBIC XUMHUYECKHE
TIOHATHUA.

https://resh.edu.ru/subject/lesson/
2448/start/

18

KontponpHast  paGora  mo
«ITepBoHauvanbHbIC
MTOHSTHUS.

pasneinny
XUMHUYCCKHUEC

Pa3
HEOo

nea 2. Baxkmenmmue
FAaHNYECKUX BElIeCTB.

NpEeaACTABUTECIN

38

19

Bo3ayx. Kucnopon — snemeHTt u npocroe
BemecTBO. HaxokaeHwe Kuciopona B
HOPUPOJIE U CIIOCOOBI OTYUEHUS.
Jlemoncmpayus «Kauecmeennoe
onpeoeneHue co0epiHCanus KUciopood 6
6030yXe.

https://resh.edu.ru/subject/lesson/
2447 [start/

20

Odusnyeckue W XUMHUYECKHE CBOWCTBA
KUCIIOPOJIA. Hemoncmpayus
«Bszaumooeticmeaue sewecms c
KUCIOPOOOM U YCILO8USL BO3HUKHOBEHUSL U
npexpawjerusi 2operus (noscapa)”.

21

XUMHAYECKHE CBOMCTBaA KHUCJIOpOJa.
Peakuiuu ropenus.

22

[TpakTideckas pabora Ne3. Ilomyduenwue,
coOupaHHe, pacrno3HaBaHUE U H3yUCHUE
CBOMCTB KMCJIOPOJA.

23

IIpumMeHeHne Kucnopona.
KHCIIOPOJIa B IIPUPOJIE.

Kpyrosopor

https://resh.edu.ru/subject/lesson/
2447 [start/

24

O30 -
KHCIIOPO/Ia.

AJUIOTPOITHAST  MOJU(PUKAIIHS

https://resh.edu.ru/subject/lesson/
2446/start/

25

TennoBoil 3¢ ekt xumMuyeckoi peakuuu.
TepMoxumuuecKue ypaBHEHHS.

https://resh.edu.ru/subject/lesson/
2437 /start/
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26

TonnuBo: yroiap W MeTaH. 3arpsi3HEHUE
BO3/1yXa, YCUJICHHE MapHUKOBOTO
s dexTa, pazpylieHre 030HOBOT'O CJIOSI.

27

Bonopon- anmemMeHT u IpocToe BEleCTBO.
Haxoxnenue Bogoposa B TpUPOIE H
CIOCOOBI IOJTYYEHHUSI.

https://resh.edu.ru/subject/lesson/

3119/start/

28

®u3nyeckue U XUMHYECKHE CBOMCTBA W
NpUMEHEHUE BOJIOpoaa. /lemoHcmpayus
«Bzaumooeticmeue 6o0opoda ¢ oxcudom
meou (1)».

https://resh.edu.ru/subject/lesson/

3119/start/

29

[IpakTtuueckas pabora Ned Ilomydenwue,
coOupaHue, pacro3HaBaHUE M H3YyUYCHUE
CBOMCTB BOJIOpoja (TOpEHHE).

30

KonuuectBo BemecrBa. Monb. MonsipHas
macca.

https://resh.edu.ru/subject/lesson/

2063/start/

31

BriunciieHue ¢ UCIoIb30BaHUEM MTOHATUM
«KOJIMYECTBO BEIIECTBAa» U «MOJISIpHAs
maccay.

32

3akoHn ABoraapo. MomsipHblii  00beM
ra3os.

33

Pacuéthl 1Mo XuMHYECKUM YpaBHCHUM.

https://resh.edu.ru/subject/lesson/

2448/start/

34

Bona, ¢wusmueckue ©W  XHUMHYECKHC
CBOIICTBA. Jlemoncmpayus
«Bzaumooelicmeue 600vl ¢ memaniamuy.

https://resh.edu.ru/subject/lesson/

2062/start/

35

XUMHYECKHE CBOMCTBA BOJEI.

36

Bopa xak pactBoputens. PacTBOpuMOCTH
BelecTB. PactBopel. Ponb pacTBOpoB B
MPUPOJIE U )KU3HU YEJIOBEKa.
Llemoncmpayusa «Ocobennocmu
pacmeopenuss  eewjecme ¢ - pasiuUyHoOLl
pacmeopumocmsior.

https://resh.edu.ru/subject/lesson/

2062/start/

37

MaccoBasi 107151 BELIECTBa B PacTBOpE.

https://resh.edu.ru/subject/lesson/
2062/start/

38

[pakTuyeckas pabora NebS.
[Ipurorosnenue pacTBOpOB C
ONpPEIETCHHON MacCOBOM JloJIen
pacTBOPEHHOT'O BELLIECTBA.

39

Penrenue 3anau

40

Kpyrosopot Boas! B npupozae. Oxpana u
OUYHMCTKa IPUPOJIHBIX BOJI.

41

OKCHOBL: KIaccuduKaus,
HOMEHKJIATypa, MOJTyICHHE.
Hemoncmpayus «3uaxkomemeo c
oopasyamu OKCUOO8 U ONUCAHUE UX
cB0lCMBY.

https://resh.edu.ru/subject/lesson/
2445/start/

42

duznueckre M XUMHUYECKHUE CBOICTBA
OKCHJOB.

https://resh.edu.ru/subject/lesson/
2444 /start/

43

XUMHYECKHE CBOMCTBA OKCHUIIOB.

44

OcHoBanusi: KJ1accuguKanus,

https://resh.edu.ru/subject/lesson/



https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2442/start/

HOMEHKJIATypa, OJIYYCHHUE.

2442/start/

45 | dusnueckre MW XUMHYECKHE CBOMCTBA
OCHOBAaHMH. Llemoncmpayus
«Onpeodenenue pacmeopos OCHOBAHUU C
nomowpio  uHouxamopos.  Ilonyuenue
HEpacmeopuMbLX OCHOBAHULLY.

https://resh.edu.ru/subject/lesson/

2443/start/

46 | XuMUUYECKHAE CBOICTBA OCHOBAHUIA.

47 | Kucnotsr: Kiaccudukanms,
HOMEHKJIaTypa, MOJTyYeHHE.
Jlemoncmpayus «Onpeodenenue
pacmeopos  KUciom ¢ NOMOWbIO
UHOUKAMOPOBY.

https://resh.edu.ru/subject/lesson/

2055/start/

48 | dusnueckue W XUMHUYECKHE CBOMHCTBA
KHCJIOT.

Llemoncmpayus «Bzaumooeticmsue
Kuciom ¢ memannamu. Bzaumooeticmeue
okcuoa meou (Il) c¢ cepnou xucromotl.
Peaxyus nelimpanuzayuuy.

https://resh.edu.ru/subject/lesson/

3120/start/

49 | XuMu4decKue CBOICTBA KUCIIOT.

50 | Conu: HOMEHKIIATypa, MOTyYCHHE.

https://resh.edu.ru/subject/lesson/

2054 /start/

51 | ®usnueckre W XHMHYECKHE CBOMCTBA
conet. [lemoncmpayus  «Bvimecnenue
00HO20 Memanna OpyeuM U3 pacmeopa
conuy.

https://resh.edu.ru/subject/lesson/

2441 /start/

52 | Xumuueckue cBOIiCTBa COJIEH.

53 | 'enetndeckass CBA3b MEXKAY KiaccaMH
HEOPraHUYECKUX COEANHEHUN.

https://resh.edu.ru/subject/lesson/

2440/start/

54 | IIpakTnueckass padora Ne6 Permenne
OKCIIEPUMEHTAIBHBIX  3a7ad [0 TeMe
«BaxHelimme Ki1acchl HEOPraHUYEeCKHX
COCTUHEHUINY.

55 | Ob6oObmaronee NOBTOPEHHE MO paszeiam
«BaxHelmue Kiacchl HEOPraHMYECKUX
COCIMHEHUIN».

56 | KortponpHast pabora 1o  pazgeny
«BaxHelmme KiIacchl HEOPraHUYECKUX
COCTUHEHUI.

Paznen 3. [Ilepuoauyeckuii 3aKoH H
Ilepuoguyeckasi cucreMa  XHMHYECKHX
iemenTtoB JI.M. MenneneeBa. CrtpoeHue
aTOMOB. Xumuueckast CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakumu.

10

57 | Crpoenue atoma. Ilepuoanueckuii 3akoH
AN.  Menneneesa.  Ilepuonnueckas
Ta6J'II/II_[a XUMHNYECKUX DJIEMEHTOB.
Hemoncmpayua «Obpaszybl memannos u
HeMemaniosy.

https://resh.edu.ru/subject/lesson/

2053/start/
https://resh.edu.ru/subject/lesson/

2051/start/
https://resh.edu.ru/subject/lesson/

2050/start/

58 | 3akoOHOMEpPHOCTH M3MEHEHHUs paauyca
aTOMOB XUMHNYCCKUX DJICMCHTOB,
METAJUIMYECKUX W HEMETaJUTMYECKUX

https://resh.edu.ru/subject/lesson/

2049/start/
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CBOMCTB MO TIpynmaM U [epuoaam.
Jlemoncmpayus «Bzaumooeticmsue
2UOPOKCUOA YUHKA C PACMBOPAMU KUCTIOM
U wenodety.

59 | 3nauenue Ilepwogmyeckoro 3akoHa U 1
[lepuomuveckoil CHUCTEMBI XUMHUYECKUX
DJIEMEHTOB JJIi  Pa3BUTHS HAyKH W
NPaKTUKH.

60 | Xummueckas CBSI3b. KoBanentnas 1 https://resh.edu.ru/subject/lesson/
HETOJISIpHAst XUMHYCCKAst CBSA3b. 2048/start/

61 | DIEKTPOOTPHUIIATEIPHOCTD ~ XUMHUYCCKUX 1 https://resh.edu.ru/subject/lesson/
aneMeHTOB.  KoOBaJieHTHass  mossipHast 2439/start/
XUMHYECKasl CBA3b.

62 | MonHas cBs3b. 1 https://resh.edu.ru/subject/lesson/

2439/start/

63 | CTeneHp OKUCIICHUS. 1 https://resh.edu.ru/subject/lesson/

3121/start/

64 | OKHUCTUTETHLHO-BOCCTAHOBUTEIILHBIC 1 https://resh.edu.ru/subject/lesson/
pEaKIiH. 3122/start/
Hemoncmpayust «Onvimol,
unIIOCmMpupyowue npumepvl OKUCIUmMeNb-

B0CCMAHOBUMENLHBIX PeaKyuily.

65 | OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIC 1
pEaKIIHH.

66 | O6oOIIatoee MOBTOPEHHE IO pas3ieay 1 https://resh.edu.ru/subject/lesson/
«Ilepuoanyeckuit 3aK0H 5 3093/start/
[lepuonnyeckas cucTeMa XHUMHYECKHX
anemeHToB JI.MI. Menneneesa. CtpoeHue
aTOMOB. Xumuyeckas CBSI3b.

OKHUCITUTEIIEHO-BOCCTAHOBUTEIILHBIC
peaKIum.

67 | Ob6obmaroniee MOBTOPEHHE no 1
npeaMery «Xumus» 3a 8 Kiace

68 | 'onoBasi KOHTPOJIbHasi padoTa 1

9 knacc (66 yacoB)

Ne Ha3zBaunmue pa3aena, TemMmbl Koa-Bo JuiekTpoHHbIE (LU pPOBbIE)
4acoB o0pa3oBaTejibHbIE PeCypPChI
Pasznen 1. BemecrBo u XHUMHYeCKasi 19
peakuus.
1 | [lepuoanyeckuii 3akoH. Ileprognueckas 1
CUCTEMa  XUMHUYECKUX AJIEMEHTOB.
Crpoenue aToma.
2 | CtpoeHHUs BemIeCTBa: BUABI XHMHUCCKON 1
cBs3u. Kpucramimueckue pemeTKu.
Jlemoncmpayus «Mooenu
KPUCMATIUYECKUX PEULEMOKY.
3 | Kmaccupukanust ©w  HOMEHKIATypa 1
HEOPTraHUYECKHUX BEILECTB.
Jlemoncmpayus «Obpasywi
HEOP2AHUYEeCKUX BeU4eCme).
4 | XumMnueckue CBOMCTBa BEIIECTB 1
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pa3anH1>1x KJIaCCOB HGOpFaHI/I‘-ICCKI/IX
COCTUHEHUN.

5 | I'enerudeckas CBA3b HEOPraHMUYECKHUX
BEIIIECTB.

6 | Knaccudukanus XUMHUYECKUX pEaKIuit
110 Pa3JIMYHBIM ITPU3HAKAM.

7 | DK30- W DSHJIOTEPMHUYECKHE pEaKluHy,
TEPMOXMMHYECKHE PEAKIHH.

8 | CKopoCTh XMMHUYECKUX PEaKIIUH.
Jlemoncmpayus «3asucumocms
CKOpOCMU ~ XUMUYECKOU peakyuu om
6030€UCMBUsL PA3TUYHBIX (DAKIMOPO8 Y.

https://resh.edu.ru/subject/lesson/
2102/start/

9 | O6paTumble u HEOoOpaTUMbIC
xumudeckne peakiuu. [loHstHe 0
XUMHYECKOM PaBHOBECHH.

https://resh.edu.ru/subject/lesson/
2103/start/

10 | OKHCIUTEIBHO — BOCCTAHOBHUTEILHEIE
peaKIuu.

Hemoncmpayus «OKkucaumenvHo-
B0CCMAHOBUMETILHBLE PEAKYULLY.

https://resh.edu.ru/subject/lesson/
2104/start/

11 | CocraBnenue ypaBHEHUI OKHCIUTENIBHO-
BOCCTaHOBUTEIIbHBIX peakuui c
UCIIOJIb30BAaHUEM METO/1a BJIEKTPOHHOIO
OanaHca.

12 | Teopus ANEKTPOJIUTUYECKON
JMCCOLIMALIUHY. DNEeKTPOIUTHI U
HERJIeKTPOIUTHl. CTEneHb TMCCOIUAIINH.

https://resh.edu.ru/subject/lesson/
1518/start/

13 | JIuccommanust  KHUCIOT, OCHOBAHHUM,
COJIeH. Jlemoncmpayus
«Dnexkmponposoonocmo pacmeopos
seuecms, npoyecc ouccoyuayuu
KUCIOM, Weno4ell U coelly.

14 | Peakiiuu HOHHOTO OOMEHA W YCIIOBUS MX
nporekanus. /Jemoncmpayus «lIpusnaxu
NPOMEKAHUsL peaKyuli UOHHO20 0OMEHA ).

https://resh.edu.ru/subject/lesson/
1603/start/

15 | [IpakTtuueckas paboTa Nel
Pacno3naBanue HEOPraHUYECKHUX
BEIIECTB C TMOMOIIBI0 KaueCTBEHHBIX
pEaKLIH1 HA MOHBI.

16 | [Ipaktuueckas padora Ne2 Pemenue
IKCIIEPUMEHTAIILHBIX 3a7a4.

17 | T'uaponus cone.

https://resh.edu.ru/subject/lesson/

3123/start/

18 | O6oOmaromee MOBTOPEHUE TIO Pa3aeTy
«BemiecTBo 1 XUMUYECKasi peaKIus.

https://resh.edu.ru/subject/lesson/

2101/start/

19 | KonrpomeHas pabotra 1O  pasaeny
«BelecTBo ¥ XMMHYECKAs PEAKIIHSY.

Paznen 2. Hemerasibl MX coeIMHEHUS.

29

20 | O6mas XxapakTepuCTHKA I'aJOr€HOB.
Crtpoenue u pu3NIeCcKue CBONCTBA
IPOCTBIX BEILECTB.

Jemoncmpayus « Obpasywi
HeopeaHu4yecKux aeujecms, Xiopuoos
(eanoeenudos).

https://resh.edu.ru/subject/lesson/

2075/start/

21 | Xnop. Xnoposogopo. eiicTBue xiopa
1 XJIOPOBOJOPO/1a HA OPTaHU3M



https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/

YyeJIoBeKa.

Jlemoncmpayus « Duzuueckue u
XUMU4ecKue ceolcmea 2ai02eH08 U ux
COCOUHEHULLY.

22

ConsHas KHUCIIOTA, XUMUYCCKHEC
CBOICTBA, MOJIyYCHUE, IPUMEHEHUE.

23

IIpaxTrueckas pabora Ne3 CsoiicTBa
COJIIHOM KuCiIoThl. KauecTBeHHas
peaKIus Ha XJOPHJI — HOH.

24

OO0m1as xapakTepucTuka 3J1eMeHToB VIA
—rpynnbl. CTpoeHue u CBOWCTBa
KHCIIOpO/JIa.

25

CtpoeHue u CBOMCTBA CEPBI.
AmnoTponHbie MOAU(UKALIIH.
Haxoxnenue B ipupoze.
Hemoncmpayus « Obpasysi cepuvl u eé
COeOUHEHULLY.

https://resh.edu.ru/subject/lesson/

2434/start/

26

CepoBoniopoJi, cTpocHue, (HU3UYECKHE U
XUMUYEeCKue cBoMcTBAa. OKCHA Cephl
(V). XUMHUECKOE  3arpsA3HEHHE
OKPYKAIOIIEH CPEebl.

https://resh.edu.ru/subject/lesson/

2434/start/
https://resh.edu.ru/subject/lesson/

2076/start/

27

Okcun cepol  (VI).Cepnas xkucnora,
¢u3nveckue M XHMMHUYECKHUE CBOMCTBA.
Crioco0bI mosTydeHusi CEpHOM KHCIOTHL.

https://resh.edu.ru/subject/lesson/

2077/start/

28

Crneuuduueckue cBoiicTBa cepHOU
KHCIIOTEHI.

Hemoncmpayus « Obyanueanue caxapa
noo oeucmeuem KOHYeHmMpUpoBaHHo
CEPHOU KUCTIOMBLY.

29

[pakTuyeckas pabora Ne4 CpoiicTBa
pa30aBIeHHON CepPHOM KHCIIOTHI.
KauecTBennas peakuus Ha cynabdar —
UOH.

30

OO0m1as xapakTepucTuKa 3J1IeMeHToB VA
— Tpymnmnbl. A30T, U3NYECKUE U
XHMHYECKHE cBOMcTBAa. KpyroBopot
a30Ta B IIPUPOJIE.

Jlemoncmpayus « Duzuueckue ceoticmea
asomay.

https://resh.edu.ru/subject/lesson/

2078/start/

31

AMMHUak, ero pu3nuecKue 1 XuMHYECKUe
CBOICTBa, OJIyYEHUE U IPUMEHEHHUE.

https://resh.edu.ru/subject/lesson/

2078/start/

32

[IpakTtuueckas padota Ne5 I[lomydenue,
coOupaHue, pacro3HaBaHue U U3yYCHHE
CBOICTB aMMHaKa.

33

Comn AMMOHMHA, HX (I)I/I3I/I‘-ICCKI/IC u
XUMHUYCCKUC CBOﬁCTBa, IMPUMCECHCHUC.
,ZZeMOHcmpauuﬂ «Kauecmesennas
peaxkyusl Ha UOHbL AMMOHUSL).

34

A30THas KHCIOTa, €€ oJIyueHHue,
¢u3nUecKrue U XMMUYECKHe CBOMCTBA.

https://resh.edu.ru/subject/lesson/

2074/start/

35

Crnemnuduueckne CBOWCTBAa a30THOU
KHUCJIOThl. XUMHUYECKOE 3arpsi3HEHUE
OKPYKAaIOIEe Cpebl.

HHemoncmpayus « Bzaumooeticmsue
KOHYEHMPUPOBAHHOU A30MHOU KUCIOMbL

https://resh.edu.ru/subject/lesson/

2074/start/
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C Meovioy.

36 | ®ochop, amTOTpONHBIE MOIU(DUKAIITH https://resh.edu.ru/subject/lesson/
docdopa, puzudeckre u XUMHIECKHE 2073/start/
CBOIICTBA.

Hemoncmpayus « Qusuueckue ceoticmea
docpopa u eco coedunenutly.

37 | Okcun docdopa (V) u dpochopHas https://resh.edu.ru/subject/lesson/
KHCJI0Ta, (QU3NYECKHE U XUMHUCCKUE 2073/start/

CBOICTBA, MTOJYyYCHHUE.
Jlemoncmpayusa « Kauecmeennas
peaxyus Ha pocgham-uony.

38 | O6imas xapakTepucTuKa 31eMeHToB VA https://resh.edu.ru/subject/lesson/
— IpyMIbl.  YTIEPOA, aJUIOTPOIHEIC 2072/start/
MoauduKayu, GU3nIecKue u
XUMHYECKHE CBOMCTBA.

Jlemoncmpayus «Mooenu
KPUCMANIUYEeCKUX PeuémoK aimasa,
epapuma, ¢ynnepenayn, «Aocopoyus
DPACMBOPEHHBIX eUyecma
AKMUBUPOBAHHBIM Y2lleM.

39 | Okcunasl yriepoaa, ux Gpu3ndeckue u https://resh.edu.ru/subject/lesson/
XMMHYECKHE CBOWMCTBA, NeHCTBHE Ha 2071/start/

JKUBBIC OpPTraHU3MBI, TOJIYICHUC U
IPUMEHEHHE.

40 | YrospHas KUCIOTA U €€ COJIH, UX https://resh.edu.ru/subject/lesson/
(bu3HYEeCKHEe U XUMHUYECKUE CBOIMCTBA, 2070/start/
noJTydeHue u npumMeHeHue. Kpyrosopor
yriaepoja B MPHUPOJIE.

Jlemoncmpayus «Kauecmsennas
peaxkyus Ha KapOOHAM-UOHY,

41 | [IpakTuueckas pabota Ne6 Ilonydenue,
coOupaHHe U U3y4yeHUE CBOMCTB
YIJIEKUCIIOTO Ta3a, pacro3HaBaHHe
KapOOHATOB.

42 | IlepBOoHAYaNBHBIE IOHATHUS 00 https://resh.edu.ru/subject/lesson/
OpPraHMYECKHUX BEIIECTBAX. 1608/start/

https://resh.edu.ru/subject/lesson/
2436/start/

https://resh.edu.ru/subject/lesson/
2066/start/

https://resh.edu.ru/subject/lesson/
2065/start/

43 | [TousiTrie 0 OMOJIOTUYECKU BAKHBIX https://resh.edu.ru/subject/lesson/
BEIIIECTBAX. 1609/start/

44 | Kpemuuii, ero ¢pusudeckue u https://resh.edu.ru/subject/lesson/
XMUMHYECKUE CBOMCTBA, MOTYyICHUE U 2069/start/
npumenenue. Oxcup kpemuus (IV).

45 | Kpemuesas kucnora. CHIMKaTBI, UX
UCIIONIb30BaHUE B OBITY, MEIUIIUHE,
MIPOMBIIIIIICHHOCTH
Hemoncmpayus «Kauecmeennas
peaxkyus Ha curuxam-uony, «IIpooykyus
CUNUKAMHOU NPOMbBILULEHHOCIUY.

46 | [IpakTuueckas pabota No7 Pemenue

SKCIICPUMCHTAJILHBIX 3a/1a4 110 TCMC
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«BaxHen1me HeMeTalIbl U UX
COCTUHEHUSY.

47 | O6o6mIaroiiee TOBTOPEHHE IO Pa3ILITy
«HemeTayuibl U MX COCTMHEHHSIY.

https://resh.edu.ru/subject/lesson/

2068/start/

48 | KonTponbHas paboTa 1mo pa3aeny
«HemeTauibl U MX COCTMHEHHSI.

Pa3zgen 3. MeTaJIbl M UX COCIUHEHUS.

49 | OOmas xapakKTePUCTUKAa XUMUYECKUX
3IIEMEHTOB —METAJUIOB. MeTarmyeckas
cBs13b. DU3HUECKIE CBOMCTBA METAJLIOB.

https://resh.edu.ru/subject/lesson/

1607/start/

50 | O6uue cnocoObl MOTYyYESHHsI METAILIIOB.

51 | Xumuueckue CBOMCTBAa METAJLIOB.
DJIEKTPOXUMHUYECKUHN PsiJl HANIPSKEHUI
METaJIOB.

52 | CnnaBsl. Koppo3ust MmeTamios.
Hemoncmpayus «Obpa3syvl memanios u
cniasosy, «Kopposzus memannosy.

53 | IllenoyHbie METAIBI U UX COCUHCHUS.
Jemoncmpayus « Okpawusarue
nIaMeHU UOHAMU HAMPUs, KAaus,
Kanvyusy, «Bzaumooeticmsue oxcuoa
Hampusi ¢ 6000UY.

https://resh.edu.ru/subject/lesson/

1602/start/

54 | Maruuii. lllenouHo3eMenbHbIE METAILIEI.

Jlemoncmpayus «Bzaumooeticmsue
OKCUOA KAbYUs ¢ 8000,
«Kauecmeennvle peakyuu Ha KAMUOHbL
MAHUSL U KATbYUSLY. .

https://resh.edu.ru/subject/lesson/

3124/start/

55 | Baxuelinme COCAUHEHNS KaIbIHSL.
JKecTkocTh BOABI M CIIOCOOKI €&
YCTpaHEHHS.

Hemoncmpayus «Hccnedosanue
CBOUCIE HCECKOU 800bLY.

56 | AmromMuHUIA.

https://resh.edu.ru/subject/lesson/

1604/start/

57 | AM¢oTepHbIe CBOICTBa OKCHIA U
THJIPOKCHA ATFOMHHUSI.
Hemoncmpayus «Amgomepnoie
C80UCMEa 2UOPOKCUOA ATIOMUHUSLY.
«Kauecmeennvie peakyuu Ha KamuoHbwl
AFOMUHUAY.

https://resh.edu.ru/subject/lesson/

1604/start/

58 | XKeneso.
Hemoncmpayus «Ilpoyecc eopenus
arcenesa 8 KUCiopooey.

https://resh.edu.ru/subject/lesson/

1605/start/

59 | Okcuasl, THAPOKCHIIBI U COTIH JKeJe3a
(IT) u xene3a (III), ux cocras, cBoicTBa
U TIOTTy4YEeHHE.

Jlemoncmpayus « Kauecmeennule
peaxyuu Ha kamuorwl sHcenesa (1) u
acenesa (I1)y.

60 | IIpaxkTuueckas padora Ne8 Pemenue
IKCIIEPUMEHTAITLHBIX 33724 110 TeMe
«Bakneine MeTaibl 1 UX
COCIMHEHU.

Lemoncmpayusn «Kauecmeennvie
peakyuu Ha uoHwvl yurka, meou (11)».
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61 | O6o6maromiee TOBTOPEHHE MO pa3aeIy 1 https://resh.edu.ru/subject/lesson/
«MeTauibl U UX COCTUHEHUS. 2067/start/
62 | Ob0o0mAaIIee MOBTOPEHUE 11O 1
npeaMery « XuMusa» 3a 9 KJacc
63 | 'onoBasi KOHTPOJIbHas padoTa 1
Pasznea 4. Xumusi U oOKpyskamomas cpejaa. 3
64 | bezonmacHOe UCTIONL30BAHUE BEIIECTB U 1
XUMHYECKHX PEaKIUil B OBITY.
Hemoncmpayus « 3yuenue obpasyos
MAmepuanosy.
65* | XuMHuueckoe 3arps3HeHUE OKpYyKaroen 1
cpensl. Y nac oona nnanema, 00Ho
0yoywee
66 | [IpupoiHBIC HICTOUHUKH YTIIEBOJIOPOJIOB. 1

*Yyer pabouel mporpaMMbl BOCIIUTAHUS
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