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MHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOrO npeamera «XuMus» pazpadorana B coorsercTBrn ¢ PI'OC
00O, ytB. npukazom Munnpocsemenus PO ot 31.05.2021 Ne 287, ¢ yuérom DOII OOO,
yTBEPKAEHHON mnpuka3oM MunucrepctBa mnpocsemeHuss P® ot 18.05.2023 Ne 370 (c
oOHoBneHneM oT 12.07.2023 Ne 74223), B cootBeTcTBHHU C llon0kKeHneM 0 paboyux mporpammax
y4e€OHBIX IPEIMETOB, Y4€OHBIX KypcOB (B TOM YHCJIE KypCOB BHEYPOUHOH JAESTEIbHOCTH),
y4eOHBIX MOJyJIeH, pa3pabaTbiBaeMbix Ha OCHOBE OOHOBJICHHBIX DPI'OC M B COOTBETCTBUM C
TpeboBanusiMu DenepabHBIX 00pa30BaTENbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
obmero, cpemHero o6mero ooOpazoBanuss oT 30.05.2023 Nell, ¢ yuérom Konnenmum
npenoAaBaHusl yueOHOro mpeameTra «XUMHS» B 00pa3oBaTeNbHBIX OpraHu3aiusx Poccuiickoi
Oenepaniy, peamu3yrONIMX OCHOBHBIE 00IIe00pazoBaTebHbIe MporpamMMmbl (yTB. Pernenuem
Komnernn Munnpocsemenus Poccun, nporokos ot 03.12.2019 N I1K-4BH.

3HaHUEe XUMHH CIYKUT OCHOBOU il (POPMHUPOBAHMS MUPOBO33PEHUSI 00YUarOIIErocs, ero
MIPEJICTaBICHUM O MaTepHallbHOM €AMHCTBE MHPA, BAKHYIO POJIb UTPaAlOT (GopMHUpyeMble XUMHUEH
NPEJCTaBICHNUS O B3aMMOIPEBPALICHUAX YHEPIUU U 00 HBOJIOIMU BEIIECTB B MPHPOJE, O MyTIX
pelieHrs I00albHBIX MpoOJeM  YCTOMYMBOrO pa3BUTHS  YEJIOBEYECTBA —  CHIPHEBOH,
HHEPreTUYECKOM, MUILEBON U 3KOJIOTHYeCcKOoi 0€30IacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealn3alliil BO3MOXKHOCTEH JUIsl caMOpa3BUTH U (POPMHUPOBAHUS KYJIBTYPBI
JUYHOCTH, €€ o011el u GyHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMUPOBAHHE MBILIUICHHUS M TBOPUYECKUX CHOCOOHOCTEH 00yuarommxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOM  y4yeOHOMW  JesTeNbHOCTH,  OKCIEPUMEHTaJbHBIX U
UCCIICIOBATENIbCKUX ~YMEHUH, HEOoOXOIMMBIX Kak B IIOBCEJHEBHOM JKM3HHM, Tak U B
poeCCUOHAIBHON JeATEIHLHOCTH,

3HAaKOMHT €O CHelM(UKOI HayuHOTO MBIIUICHHS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsAIA
Ha €IWHCTBO TMPHUPOABI M 4YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM JTaroM B (OPMHUPOBAHUU
€CTECTBEHHO- HAyYHON TPaMOTHOCTH 00yUaroIInuXCs;

crocoOcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHONIIEHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K TIpUpOJe, K 4YeIOBEeKy, BHOCUT CBOM BKJIaJ B 3KOJIOTMYeckoe OOpa3oBaHHE
oOydJaronuxcs.

JlaHHbple HampaBieHHs B OOyUYEHHMM XUMHUH OOECIEUMBAIOTCS CIEHU(PUKON COAEpIKaHHUs
y4eOHOro MmpenMeTa, KOTOPBIM SBISETCS MeJarornyecku aJanTUPOBAaHHBIM OTpakeHHEM 0a30BOM
HayKHM XMMUU Ha OTIPe/IeIEHHOM JTare e€ pa3BUTHS.

PabGouass mporpamma y4yeOHOro mnpeaMera «XuUMUS» Ha YypOBHE OCHOBHOTO 0OIEro
00pa3oBaHMsl OPHEHTUPOBAH HA OCBOCHUE OOYYAIOIIMMHCS CHCTEMBl MEPBOHAYAIBHBIX MOHSATHIM
XMMHW, OCHOB HEOPraHWYECKOH XHMHH ¢ HEKOTOPBIX OTIENBHBIX 3HAYUMBIX TOHSATHHA
OpPraHUYeCcKOM XMMUHU.

CtpykTypa cojaepKaHHs MPOTrpaMMbI MO XUMHUU CHOPMHUPOBAHA HAa OCHOBE CHCTEMHOTO
noaxoga k €€ m3ydeHuro. CoaepkaHHe CKIAIbIBAETCS M3 CHUCTEMBI IMOHATUH O XHMHUYECKOM
AJIEMEHTE U BEUIECTBE U CUCTEMBI MOHATHI 0 XUMHUecKoi peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO
OpPraHU30BaHbl MO MPUHIMITY IOCIEI0BATEIBHOTO Pa3BUTHs 3HAHMH Ha OCHOBE TEOPETUUECKUX
MIpEJICTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /. . MenneneeBa kKak OCHOBHOT'O 3aKOHA XUMHH;

— YUEHHS O CTPOEHUH aToMa U XUMHUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 ANIEKTPOTUTHUECKON AUCCOIUAIINY BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE HMIMPUYECKH IOIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIIENOBATEILHO OT OJHOTO YPOBHS K JIPYTOMY, BBITTOJHSS
(byHKIMN OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEH HMPAaKTUYECKOTO
MPUMEHEHHUS U TIOJyYeHHUS N3y4aeMbIX BEIIECTB.

OcBoenue mnporpamMmbl y4yeOHOro mpeamera «XHUMHUS» CHOCOOCTBYET (HOPMHPOBAHUIO
MPEJCTABICHUS O XUMHUYECKOW COCTABIISIIOIECH HayYHOH KApTUHBI MHUpPA B JIOTHMKE €€ CHUCTEMHOM
IIPUPO/IbI, LIEHHOCTHOT'O OTHOLIEHMS K HAYYHOMY 3HAHHUIO U METOJIaM NOo3HaHMs B Hayke. M3yueHue
XUMHHM TIPOUCXOAUT C TMPHUBJICYEHUEM 3HAHUN U3 paHee M3YyUYEHHBIX Y4eOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5-7 knacces» u «®dusmka. 7 kaacey.

[Tpu M3ydeHUH XUMHH MIPOUCXOTUT (POpMHUpPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAYKH KaK
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMSA, MPAKTHUECKON JEATEILHOCTH YEJIOBEKa U KaK OHOTO U3
KOMIIOHEHTOB MHUPOBOH KyJNbTypbl. 3ajadya ydeOHOro MpeaMeTa COCTOUT B (POpMHpPOBaAHUU
CHCTEMbl XHMHUYECKUX 3HAHUM — BaXHEHIIMX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX O00O0OIIEHUIT MHPOBO33PEHUECKOIO XapakTepa, fA3blKa HayKu, B
nprOOIIEHNN K HAyYHBIM METOJIaM IMO3HaHUS MPU U3yYEHHH BEIIECTB U XMMHUYECKUX pEakIuii, B
GbOpMUPOBAaHUM U PAa3BUTHUM TO3HABATEIbHBIX YMEHUH M HMX TPUMEHEHHH B Yy4yeOHO-
MO3HABATENIbHOM M y4eOHO-HCCIIeI0BATeNbCKON AEATENbHOCTH, OCBOCHHUU MpPaBUI 0€30IacHOro
oOpallleHus C BelleCTBaMU B IOBCETHEBHOM KU3HU.

[Ipy u3ydyeHWM XMMUU Ha YPOBHE OCHOBHOTO O0Iero oOpa3oBaHUS Ba)XKHOE 3HAYCHHE
MpUOOpEH TaKue TeNH, KakK:

— (hopMupoBaHHE HMHTEIICKTYAJIbHO PA3BUTOH JIMYHOCTH, TOTOBOW K caM0O0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPHUHATHIO PEIICHUI, CIOCOOHOM aTanTHpOBaThCS K OBICTPO
MEHSIOLUMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYy4YeHHS Ha CHCTEMaTHYecKoe MpHOOIIeHne OOyJaronmxcs K
CaMOCTOSITENIbHON TTO3HABATENILHOW JEATEIbHOCTH, HAYYHBIM METOAAaM MO3HAHUS, (OPMUPYIOLIIM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— olecrieyeHrne YCJIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYyYarOMIMMUCS OIBITa
pa3HOOOpa3HON NeATeIbHOCTH, MO3HAHUS W CAMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIM ), MMEIOIINX YHUBEPCAIILHOE 3HAUEHNE AJIs1 PA3JINYHBIX BUIOB JACSITEIBbHOCTH;

— ¢opmupoBanue oOmeH (yHKIIMOHATHPHOM U €CTECTBEHHO-HAYYHON TIPaMOTHOCTH, B TOM
qHcie YMEHUH OOBSICHATh U OLCHUBATH SBJICHHS OKPY>KAIOIIEr0 MUPA, HCIIONb3Ys 3HAHUS U OIbIT,
MOJTy4YEHHBIE [TPH U3yUYEHUN XUMUH, IPUMEHSATh UX MPH PEIICHUH POOJieM B OBCEIHEBHOM JKU3HU
U TPYAOBOM EATEIBHOCTH;

— (opmMupoBaHue y 00y4aroumxcs I'yMaHUCTHUECKUX OTHOILIEHUI, MOHMMAaHUS LEHHOCTU
XMMHUYECKUX 3HAHUW M7 BBIPAOOTKM SKOJOTMYECKH LIEIeCOO0pa3HOro MOBENEHHUs B OBITY U
TPYAOBON JAESATEIBHOCTH B IEJISIX COXPAHEHHUS CBOErO 3J0POBbS U OKPYXAIOIIEH NPUPOIHOU
Cpelpl;

— pa3BUTHE MOTHBAIMK K 00YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJII0 U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEUeIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
po¢ WISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHS.

BocnurarensHelii moTeHIMan y4eOHOTO MpeaMeTa « XUMHUSD» peaanu3yeTcs 4yepes:

— HCHOJb30BaHME BOCIUTATENBLHBIX BO3MOXKHOCTEW COJEp)KaHUs Y4eOHOro mpeaMera uepes
JEMOHCTPALIMI0 OOYYalOMIMMCSI TMPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEICHHS,
MIPOSIBIICHUS YEJIOBEKOTIO0US U JOOPOCEPIEYHOCTH, Yepe3 MoaA00p COOTBETCTBYIOIINUX TEKCTOB
JUIS 9YTSHUS, 3a]1a4 JUIsl pEIICHUs, TPOOJIIEMHBIX CUTYaIli sl OOCYKICHHS B KJIacce;

— TpUMEHEHHE Ha ypOKe aJIeKBaTHBIX OCOOBIM MOTPEOHOCTSAM OOYHYaIOIIUXCS U UX PEaTbHBIM
BO3MOXXHOCTSIM  ()OpM  OpraHu3allMu: JUAAKTHUYECKUX MaTepuaioB, CTUMYIUPYIOLIUX
MO3HABATEJIbHYIO0 MOTUBALIMIO O0YYAIOIINXCS;



— MpUBJIEYCHHE BHUMAHUS 00YYaIONIUXCS K ICHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax
SIBJICHUHM, OpraHu3aiys uX padOThl C TOJIy4daeMOW Ha YpOKE COIMAIbHO 3HAYMMOM
uHpOpMaluell - WHUIMHPOBAHUE €€ OOCYKICHHS, BBICKAa3bIBAaHHS OOYYArOIIUMUCS CBOETO
MHEHHS 110 €€ TOBOJTY, BRIPAOOTKH CBOETO K HEl OTHOIICHUS;

- UCTOJb30BaHUE HAa YypOKEe aJeKBAaTHBIX KOMMYHUKAaTHUBHBIX W KOMMYHHUKAI[HOHHBIX
(i pOBBIX) TEXHOJOTHUH;

— OpraHu3anus B3aMMOIIOMOIIH 00yYarOIIMXCsl APYT APYTy B paMKaX YPOUHOH JIESTETbHOCTH.

MECTO YYEBHOI'O ITPEJMETA «XWMUS» (BA3OBbII YPOBEHb B YUEEHOM
IIJTAHE

B cooTBeTcTBHUM ¢ y4eOHBIM TIIAHOM MpeaMeT « XUMus»Ha 6a30BOM YPOBHE U3y4aeTcs B 8§ U
9 xnmaccax. OO01ee YUCIIO YacoB, OTBEACHHBIX 71 U3YUYCHUS XUMUU Ha YPOBHE OCHOBHOTO OOIIIErO
oOpazoBanmsi, coctapisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezenm0), B 9 kimacce — 68
gacoB (2 yaca B HEJIEIIO).

YYEBHO-METOJIMYECKHI KOMIUIEKT YYEBHOI'O IIPEJIMETA «XUMUSI»

Xumus, 8 kimacce (6azoBeiid ypoBeHs) / ['abpuensa O.C., Octpoymo WU.I'., Cnaakos C.A.,
AxkuunonepHoe obmiectBo «M3natensctBo «IIpocsemenue», 2024.

Xumus, 9 knace (6azoBbeiii ypoBeHb) / ['abpuensa O.C., OctpoymoB WN.I'., Cnagko C.A.,

AxuunonepHoe obmectBo «M3narensctBo «IIpocsemenuey, 2024

COAEPKXAHUE YYEBHOI'O ITPEAMETA «XUMMUA»
8 KJIACC

IlepBoHa4Ya/IbHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumuun. Ponp XuMHM B )KW3HU Y€I0BEKa. XMMHS B CHCTEME HayK. Tena u BelecTsna.
duznueckre CBOMCTBA BEIIECTB. ArperaTHoe coCTosiHUE BewecTB. [loHsATHE 0 MeTOonaxX MO3HAHUS B
xumun. Yucteie BemecTBa U cMecu. CriocoObl pa3esieHust cMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 37IeMEHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YUEHHE.

Xumuyeckasi popmysna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHOcuTenbHAsh aromMHas Macca. OTHOCHUTENbHAs MOJEKYJSpHas Macca.
MaccoBast 10JIs1 XUMHYECKOI'0 3JIeMEHTAa B COCTMHEHNH.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3auMoCBSI3b KOTMYECTBA, MACCHI U YUCTIA
CTPYKTYPHBIX €IMHUII BemecTBa. Pacy€rol o hopMynaM XMMHUECKUX COSTMHEHHIA.

dusznueckue W XUMUYECKHUE SBICHUSA. XHUMHUECKash peaknuss W e€ NpU3HAKU. 3aKOH
COXPaHEHHUs MacChl BELIECTB. XUMHUYeckue ypaBHeHHs. Kiaccupukanms XUMHUYECKHX pPeaKIIHii
(coenuHeHus, pa3I0KEeHHs, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHYECKOHW TMOCY/IOHM, MpaBWjiaMu pabOThl B JIA0OpaTOpUH W MpUEMamMu
oOpateHust ¢ J1a0OpaTOpHBIM O0OPYJOBaHHEM, HM3yY€HUE U OMHCaHHE (UINYECKUX CBOMCTB
00pa3IoB HEOPraHWMYECKUX BEUIECTB, HaOMOMeHNe (hr3mueckux (TUTaBIIEHHWE BOCKA, TasHUE JIbJA,
pacTHpaHue caxapa B CTYIKe, KUTMIEHHE U KOHJEHCAIlMs BOJbI) U XUMHUYECKHX (TOpEHHE CBEYH,
MPOKAJTMBAHNWE MEIHOM MPOBOJIOKH, B3aUMOJACHCTBHE MeJla C KUCJIOTOW) sIBJICHUH, HAOIOCHHE U
OMHCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peaKIuii (pa3ioxeHHe caxapa, B3auMOJEHCTBHE
CEepHOIl KHUCIOTBI € xJopujaoMm Oapusi, pasnoxxkeHue ruiapokcuna meau (II) mpu HarpeBanuw,
B3aMMOJIeiicTBHE kKene3a ¢ pactBopoM conu menu (II), uzydyenune cnocoboB pasaencHus: cMecei: ¢
MMOMOIIBI0 MarHuTa, (WIBTPOBAHHE, BHIIAPUBAHHE, MUCTWILISAIUS, XpoMmarorpadus, MpoBeIecHUE



OUYHCTKM TIOBAPEHHOW COJM, HAONIIOJIEHUE U OIMHCAHWE pPe3ylbTaTOB TIPOBEACHHUS OIIBITA,
WUTIOCTPUPYIOIETO 3aKOH COXPAaHEHUS! MacChl, CO3JJaHUE MOJIesIel MOJIEKYT (IIIapOCTEPKHEBBIX ).

Baskueiilue npeacTaBUTeId HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kucimopom — 37€MEHT M HPOCTOE BEIIECTBO.
Haxoxnenue kucimopona B mpupoje, Gpu3udeckue ¥ XUMHUYECKHE CBOWMCTBA (PEaKIMH TOPEHUs).
Oxkcunpl. [lpumenenne xucimopoga. CrnocoObl TOMYYEHHS KHCIOpoJa B JabopaTopum |
MPOMBIIIICHHOCTH. KpyroBopoT kucinopoga B mpupoae. O30H — amnoTporHas Moaudukarus
KHCJIOPOJIA.

TernoBoit >PQekT XUMHUYECKOH peakiud, TEePMOXMMHUYECKUE YpaBHEHHs, 3K30- U
SHIOTEPMUYECKHE peakuuu. TOIUIMBO: Yroib M METaH. 3arps3HEHHE BO3/yXd, YCHICHHE
NapHUKOBOTO 3 deKTa, pa3pyieHre 030HOBOTO CIIOS.

Bogopon — anement u nmpoctoe BeuiecTBo. Haxoxaenue Bogopo/ia B mpupojie, Guznyeckue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI ory4eHus. Kuciotsl u conu.

Moutsipablii 00EM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHUSIM.

@®usnueckue CBONCTBA BOAbl. Boma kak pactBopurens. PactBopsl. HacelmeHHble u
HEHACBIIIEHHbIE PaCTBOPHI. PaCTBOPUMOCTH BELIECTB B BOZE. MaccoBasi 101151 BEIECTBA B PACTBOPE.
Xumuueckue cBoicTBa Boabl. OcHoBaHusA. Poib pacTBOpOB B NPHUPOAE U B KU3HU UEIOBEKA.
Kpyrosopot Bojibl B ipupoae. 3arpsasHeHue NpupoaHbIX Bod. OXpaHa U OYMCTKA PUPOIHBIX BO/I.

Knaccupukanus Heopranmdyeckux coenuHeHuid. Oxcuasl. Kiaccuduxamms OKCHIOB:
cosieoOpasyrorie (OCHOBHBIE, KHCIOTHBIC, aMpoTepHbIe) U HecoseoOpaszyromue. HomenknaTypa
okcu10B. OU3znueckrne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyuenue okcuaos.

OcnoBanusa. Kiaccudukanmst ocHOBaHWiA: METOYM W HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBanuii. ®du3znueckue MW XUMHUYECKHE CBOMCTBA OCHOBaHWM. I[lomydenue
OCHOBaHM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. DuU3WYecKue M XUMHUYECKUE
cBoiicTBa KUCioT. Psg akruBHocTu MmetaiuioB H. H. bekerosa. [Tonydyenue kucior.

Comu. Homenknatypa coneil. @u3nyeckue M XUMHUYECKHE CBoiicTBa coieil. Ilomyuenue
COJIEH.

['eneTnueckas CBsI3b MEXKIYy KilacCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeeNieHHe COJEepXKaHUs KUCIOpOJa B BO3JyXe, HOJydeHue, coOupaHue,
pacrmo3HaBaHHe W U3yYE€HHE CBOMCTB KHCIOpOJAa, HaAOIIOJeHHE B3aUMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHMSI M TMPEKpAIEHUS TopeHus (moxapa), 03HaKOMJIEHUE C
o0Opa3amMu OKCUIOB M OMKMCAaHUE UX CBOMCTB, MOJyuyeHUE, COOMpaHue, paclio3HaBaHUE U W3Y4YEHHE
CBOMCTB BoJOpoJia (ropeHue), B3auMmopeiicTBue Bojopona ¢ okcuaom wmeau (II) (Bo3moxxkHO
WCIIOJIB30BaHUE BHUACOMATEpUAJIOB), HaOMIOJEHHE OOpa3lloB BEMIECTB KOJUYECTBOM | MOJIb,
UCClieIoOBaHHE  OCOOEHHOCTEH  PacTBOPEHHMsS  BEIIECTBC  PAa3IMYHON  PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MacCOBOM JOJIe pPacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBUE BOJbI C MeTaulaMu (HaTpueM U KajibllueM) (BO3MOXHO UCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIENOBaHHE O00pa3ll0oB HEOPraHWYEeCKHMX BEHIECTB pPa3IMYHBIX KJIAcCOB,
HAOIIO/IeHUE W3MEHEHUS OKPAaCKM WHIUKATOPOB B PACTBOpPAX KHUCIOT W IIeNoueH, H3ydeHue
B3aumoeicTBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KUCIOT C METAJIaMHU, PEaKITUi
HEWUTpanu3aluu, ModyuyeHne HEPaCTBOPUMBIX OCHOBAHHM, BHITECHEHHE OJHOTO METajllla IPyTUM U3
pacTBOpa COJIM, PpEIICHHE OHKCIEPUMEHTAJIBHBIX 331ad 1o TeMme «BaxkHelmme Kiaccel
HEOPTraHUYECKUX COCAUHEHUIN.

Iepuoauyeckuii 3akon u Ilepuoamueckasi cucremMa xumMudeckux djemeHtos JI. H.
Menpesneesa. CtpoeHne aToMoB. XUMHU4YeCKasi €BfA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakumu.

[lepBbie MOMBITKH KIACCH(PUKAIUU XUMHYECKHX 3JIeMEHTOB. [IoHATHE O TpyMImax CXOTHBIX
3JIEMEHTOB (ILI€JIOYHbIE U IIEI0YHO3EMEeNbHbIE METAJUIbI, TaJOTeHbl, UHEPTHBIE T'a3bl). DIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCHJIBI U TUAPOKCH/IBL.



Ilepuonnueckuin 3akoH. Ilepmommueckas cucrema Xxumudeckux odnemenros JI. M.
MenneneeBa. KopoTtkomepuognas wu mimuHHONEpHonHas ¢opMbl [lepuoanueckoil  CHUCTEMBI
xumuueckux oanemeHtoB J[. WM. MenneneeBa. llepuoaslt u rpynnbl. DPU3HYECKUN CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX saaep. M3oronsl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
obonouek atomMoB TepBhIX 20 xumuyeckux diaeMeHTOB Ilepuomgmueckoit cucremsr [J[. U.
MenpneneeBa. XapakTEpUCTUKAa XUMUYECKOTO AJIEMEHTA MO €ro mnoJjioxkeHutro B llepuonnueckon
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTOMOB XMMUYECKHX 3JE€MEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO PYIIAM U IIEPUOJAM.

3nauenue [leproauyeckoro 3akoHa u [lepuonnueckoit cuCTeMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. . 1. MenneneeB — y4€HbIN U TpakIaHUH.

XuMuueckas CBSI3b. KoBanenrtnas (nonsipHas u HETOJISIpHAS ) CBSI3b.
DIeKTpOOTPULATEIPHOCTh XUMHUECKUX 3JIEMEHTOB. MloOHHAas CBsA3b.

Crenenb okucneHusi. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakinu. [Ipoliecchl okucieHus u
BOCCTaHOBJEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydyeHue oOpa3loB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJICHCTBIE THAPOKCUAA [IUHKA
C pacTBOpaMU KHUCIOT M WIEJOYEH, TMPOBEACHUE OIbITOB, WIUIIOCTPUPYIOMINX TPUMEPDI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIINI (TOpeHHe, PeaKkIui pa3IoKeHus, COSUHEHUS).

Mescnpeomemmuuie ceasu

Peanu3anus MexnpeaMeTHBIX CBSA3€M NMPU M3YYEHWU XMMHHM B 8 KJacce OCYILECTBIAETCS
4yepe3 UCTOIb30BAaHUE KaK OOIUX €CTECTBEHHO - HAyYHBIX MOHSATUH, TaK M TOHSITUMN, SBIISIOIIUXCS
CUCTEMHBIMU JIJI OTAEJIbHBIX PEIMETOB €CTECTBEHHO - HAYYHOI'O ITUKJIA.

OO1mre ecTeCTBEHHO - HAyYHbBIC MOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIIH3,
CUHTE3, Kiaccu(uKaluus, MNEePUOAUYHOCTb, HAOMIOJEHUE, OKCIEPUMEHT, MOJIEIHpPOBaHUE,
U3MEpPEHHE, MOJIEIb, SBICHHE.

®usuka: wmaTtepusi, aToM, OJJEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIWJ, H30TOIIbI,
pPaMOaKTUBHOCTh, MOJEKYJNa, JJICKTPUYCCKUI 3apsij, BEIIeCTBO, Telo, O0BEM, arperaTHOE
COCTOSIHME BeIIEeCTBa, ra3, (pU3MuecKue BEIUYUHBI, €IUHHIBI HW3MEpPEHUs, KOCMOC, IJIaHETHI,
3BE351, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCBHI.

9 KJIACC

BeumecTBo M XMMHUYeCKas peakuus

Ilepuonnueckuin 3akoH. Ilepmommueckas cucrema Xxumudeckux oanemenros JI. M.
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB
NEPBBIX TPEX IMEPUOJOB, Kajausl, KaJbLUs U MX COCAVUHEHUH B COOTBETCTBUU C IIOJOKEHUEM
31eMeHTOB B [leproanyeckoil cucTeMe U CTPOCHHEM UX aTOMOB.

CrpoeHue BemecTBa: BUABl XHMHUYECKOW CBA3M. THUNBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUINA KPUCTANIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccuukanuss ¥ HOMEHKIATypa HEOPraHMYECKHUX BEIECTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUN, T€HETUYECKAasl CBS3b
HEOpPraHMYECKUX BEILECTB.

Knaccudukanus XUMHUYECKUX peakiuil MO0 pa3INYHbIM IMpHU3HAKaM (10 YMCIY M COCTaBY
YYacCTBYIOIIUX B PEAKIIMU BELIECTB, 110 TEINIOBOMY 3(P(EKTy, 0 H3MEHEHUIO CTENIeHEH OKUCIICHUS
XUMHUYECKUX AJIEMEHTOB, TI0 0OpaTUMOCTH, MO YYaCTHIO KaTaiau3aTopa). JK30- U dHAOTEPMUUYECKUE
peakuuu, TEpPMOXUMHUUECKHE YPABHEHHUS.



[Tonatue o ckopocTH XMMHUYecKoil peakuuu. IloHsTHe 00 0OpaTUMBIX UM HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsITHE 0 TOMOreHHBIX U reTepOoreHHbIX peakuusax. [lonsatue o katanuse.
IlonsTe 0 XuMU4yeckoM paBHoBecUU. DAKTOPBHI, BIUAIONIUE HA CKOPOCTh XUMUUYECKOW PEaKLUU U
MTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKUCIUTENFHO-BOCCTAHOBUTENIbHBIE  PEaKIH, DSJCKTPOHHBIM OajaHC  OKUCIMTEIbHO-
BOCCTAHOBUTEIBHOM peakiuu. CoOCTaBlIeHUE YPaBHEHUW OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIIOIB30BAaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3AEKTPOIUTUYECKON AUCCONUALMHU. ODJIEKTPOJIUTHI U HEIEKTPOJHUTHL. KaTHOHBI,
aHMOHBI. MexaHu3M AUCCOLMAMH BEIIECTB C Pa3IMYHbIMU BHUAAMHU XUMHUYECKOW CBA3U. CTENEHb
nucconuanui. CHiIbHbIE U C1a0ble AIEKTPOJIUTHI.

Peakiun MOHHOTO OOMEHa. YCIIOBUS NPOTEKAHUs pEakii MOHHOTO OOMeHa, IMOJHBIE H
COKpaIlléHHbIE HMOHHBIC ypaBHEHHs peakuuii. CBOHCTBa KHCIOT, OCHOBAaHUW M COJIEM B CBETE
NpeJCTaBICHUN 00 AIEKTPOIUTHIECKON nucconuannu. KauecTBeHHble peakiiuy Ha HOHBL. [loHsTHe
0 TUJIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISAMU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METaJJIOB ¥ HEMETaJUIOB (rpaduta U anmasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPHS ), UCCIICIOBAHHE
3aBHCHUMOCTH CKOpPOCTH XHMMHYECKOM peakuuu OT BO3ACHCTBHS pa3iuuHbIX (aKTOPOB,
UCCIIEIOBAaHUE DJIEKTPONIPOBOJHOCTH pAcTBOPOB BEIIECTB, Ipolecca AMCCOLUALMM KHUCIOT,
mienoued U cojeil (BO3MOXKHO HCIOJB30BaHUE BHUAEO MAaTEpUajoB), NPOBEICHHE OIBITOB,
WITIOCTPUPYIOIIKUX TPU3HAKM TPOTEKAHUS peakiuii MOHHOro oOMeHa (oOpa3oBaHME OcaJKa,
BbIIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX TMPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAaKUMHA (FOpEeHUE, peakUMM pa3oKEHUs, COECIMHEHUs), paclo3HaBaHUE
HEOPraHWYeCKHX BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pEaKUMii Ha HOHBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMmeTasibl M UX COeIUHEHUS

Obmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepPHbIE CTEIIEHU
okucnenus. CtpoeHne M (PU3MUECKUE CBOMCTBA IMPOCTHIX BELIECTB — TaJIOTEHOB. XHMHYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aMMOJEHCTBHE C MeTalUlaMH, HEMETaJUIaMH, [IeJI04YaMu).
XnopoBogopoa. ComnsHas KHCIOTa, XUMHUYECKHE CBOMICTBa, MOJIy4yeHHE, IpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOAOPOJA HAa OPraHM3M 4elloBeKa. BakHelmme XJIOpHIbl U UX HAXOXKJICHHE B
IIPUPOJIE.

OO6mrast xapaktepucTuka d37JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia ¥ Cepbl. AJUIOTPOIHBIE MOIU(UKALIMY KUCIIOPOIa U cepbl. XUMUYECKUE CBOMCTBA CEPBHI.
CepoBoniopofi, cTpoeHue, pusnueckue 1 XuMuueckue cBoricTBa. OKCHIBI Cepbl KaK MPeICTaBUTENH
KHUCIIOTHBIX OKcuAOB. CepHasi KuCIOTa, (QU3MYECKHME M XUMHYECKHE CBOMCTBa (00mue Kak
NPEJCTaBUTEINS KJacca KHUCIOT W creruduueckue). XUMUYECKUEe Peakify, JIeKaIlue B OCHOBE
MIPOMBIIIUICHHOTO CMOC00a MOJyYeHHUsT CepHOM KUCIOThl. [IpumeHenue cepHoit kucioThl. Conu
CepHOM KHUCIIOTHI, KAaUeCTBEHHAsl peakiys Ha cyiabdaT-uoH. HaxoxeHue cepsl u €€ COeMHEHU B
npuposie. XUMHUECKOE 3arpsi3HEHHE OKpYKalolleld cpeabl COSOUHEHHSIMH Cepbl (KHCIOTHbBIE
J0XK]U, 3arpsi3HEHNE BO3/lyXa M BOJOEMOB), CIOCOOBI €ro MpeI0TBPaIICHUS.

OO6mrast xapakTepucTuka 23JIeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKkTepHbIE CTEIIEHN OKUCIIEHUS. A30T, paclpoCTpaHeHHEe B IpUpoe, GU3NIeCKre U XUMHUECKUE
cBoiictBa. KpyroBopor azora B mpupoge. AMMHUaK, ero (pu3ndeckue W XMMHYECKHE CBOMCTBA,
nojy4yeHue u npuMmenenue. Conu aMMOHMS, UX (PU3NYECKHE U XUMHUECKUE CBOMCTBA, IPUMEHEHUE.
KauecTBeHHass peakuusi Ha MOHBI aMMOHHUS. A30THas KUCJIOTa, €€ Mody4deHue, (pu3uveckue u
XMMUYECKHe CBOMcTBa (00IIME Kak TMpeICTaBHTENs Kiacca KHUCIOT U cnenuduyeckue).
Hcnons30BaHMe HATPATOB W COJIEHM aMMOHHMS B Kaue€CTBE MHHEPAIbHBIX YI00peHUN. XUMHUUYECKOe
3arpsiI3HEHUE OKPYJKAIOLIEH Cpelbl COEIMHEHUSIMHU a30Ta (KHUCJIOTHBIE JOXKIH, 3arpsi3HEHUE



BO3/1yXa, MOYBBl U BogoEMOB). Docdop, ammorponusie Monudukanuu (ocdopa, Gusnueckue u
xumudeckue cBoictBa. Oxcun ¢gocdopa (V) u pochopHas xkucimora, GU3MIECKHE U XUMUUIESCKUC
CBOWCTBa, onyyenue. McnonpzoBanue pocdaroB B kKauecTBe MUHEPAILHBIX YA0OPEHHA.

OO6mrast xapaktepucTuka d3jJeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHUS. YTJIEepoJ, aIIOTPONHbIE MOIU(HUKAIMH, PACcCIpOCTpPaHEHHE B
npupoje, Gu3nUecKrue U XUMHUUYECKHe CBOMCTBa. Ancopomms. KpyroBopor yriepoaa B mpupoje.
Oxcunpl yrieponaa, ux (u3n4Yeckne U XMMHUYECKHE CBOICTBA, JAEWCTBUE HA JKUBBIE OPTaHU3MBI,
MOJly4eHHEe W MpPHUMEHEHHEe. DKOJIOTHUYecKHe MpoOjembl, CBsi3aHHBIE ¢ okcugoMm yriaeponaa (I1V),
TUIIOTE3a II100aJIbHOTO MOTEIUICHUS KIMMAaTa, HapHUKOBBIN AP QeKT. YroiapHas KUCI0Ta U e€ COly,
ux (u3NYecKue U XMMUYECKUE CBOMCTBA, NOJMyueHUE W npuMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-uoHBL. Mcrnonb30Banne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSX YIIIEpojaa
(MertaH, 3TaH, STWIEH, alleTWJIEH, 3TaHOJI, TJIMIEPHUH, YKCYyCHas KucioTa). [IpuponHble HCTOUHUKHI
YTIEBOAOPOAOB (yToJib, IPUPOIHBIN ra3, He(YTh), TPOIYKTH UX MepepaboTKu (OEH3MH), UX POJIb B
ObITY W TPOMBINUIEHHOCTH. [lOHSATHE O OMOJOTMYECKM Ba)KHBIX BEIECTBaX: >KUpax, Oekax,
yIaeBoJax — M WX POJIM B JKU3HM 4YeJlOBeKa. MarepuanbHOE €IUHCTBO OPTraHUYECKUX H
HEOPraHMYECKUX COEAMHEHUN.

Kpemuuii, ero ¢usnyeckne W XHWMHUYECKHE CBOWCTBa, IOJNYyYEHHE U TNPUMEHEHHE.
Coenunenus kpemHus B mpupoje. Obmue npeactaBiaeHust 006 okcuzae kpemuus (IV) u kpemHHEBO#
kuciote. CUITMKAThl, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. BaxkHelme cTpouTeabHbIe
Marepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [IpobGnembr Oe3omacHOro
MCTIOJIb30BAaHUS CTPOUTENBHBIX MAaTEPHAJIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii Ikcnepumenm:

u3yueHne oO0pa3lOoB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIOTHI, NMPOBEICHHE
KaueCTBEHHBIX pEaKUUi Ha XJOPUA-UOHBI W HAOIIOJEHUE MPU3HAKOB WX MPOTEKAHUs, OIBITHI,
oTpaxkaromue (U3NYeCKHe W XMMHUYECKHE CBOWCTBA TaJOr€HOB M HMX COEAMHEHUI (BO3MOKHO
WCIIOJIB30BAaHUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C oOpasmamMu XJIOpHIOB (TaJOTCHHUIOB),
O3HaKOMJICHHE C oOpa3uamu cepsl U €€ COoeIMHEHHAMU (BO3MOXHO HCIIOJIb30BaHHUE
BHJICOMATEpPHAIOB),  HaOMIOZEHHWE  Tpoliecca  OOyIJIMBaHUA  caxapa  MOJI  JCHCTBHUEM
KOHIIEHTPUPOBAHHOW CEpHOW KHCIIOTHI, M3YYEHHE XHMHYECKHUX CBOMCTB pa30aBICHHON CepHOM
KHUCIIOTBI, MPOBEJEHUE KAueCTBEHHOW pEakIUu Ha cyib(paT-uOH U HAOIIOJEHHE MpH3HAKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKUMHU CBOMCTBaMHU a30Ta, ¢ochopa W HUX COCTUHEHUH
(BO3MOHO HCIIOJIB30BAHKME BUIACOMATEPUATIOB), 00pa3iiaMu a30THBIX M (OCHOPHBIX YI0OpEHUH,
NoJIy4eHue, coOupaHue, pacrio3HaBaHUe U U3yYeHHe CBOMCTB aMMHaKa, TIPOBE/ICHHE KaYeCTBEHHBIX
peakuuii Ha MOH aMMOHUS U GocaT-nuoH U U3yuyeHUe MPU3HAKOB UX MPOTEKAHMS, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MeNbI0 (BO3MOXHO HCIOJIB30BAHUE BUAECOMATEPHAJIOB),
M3y4YeHHE MOJeNeld KPHUCTAUIMYeCKUuX pPelEToK anmasa, rpadura, QyinepeHa, 03HaKOMJIEHHE C
MPOIIECCOM  aICOPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MIPOTUBOra3a, MoJyueHue, coOMpaHue, pacro3HaBaHHME U H3Yy4YEHHE CBOICTB YIJIEKHCIIOTO rasa,
MPOBE/ICHUE KAUYEeCTBEHHBIX PEAaKIMi Ha KapOOHAT M CHIMKAT-WUOHBI M HM3Y4YEHHE NMPU3HAKOB UX
MPOTEKaHUs, O3HAKOMJICHHE C TMPOAYKUMEH CHUIMKATHOW TPOMBIINUIEHHOCTH, pelleHue
HKCIEPUMEHTAIBHBIX 337134 10 TeMe «BaxxHelre HeMeTaIbl U UX COSUHEHHSD.

Metanabl M UX COeIMHEHUS

OOm1ast XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METaJJIOB HA OCHOBAHUH UX TOJOXKECHHUS
B Ilepuommueckoil cucreme xumuueckux snaeMmeHToB [[. M. MeHneneeBa W CTpOECHHS aTOMOB.
Crtpoenne MeTamaoB. MertajuMyeckasi CBA3b M MeETaJUIMYECKass KPHCTAIIMUECKas peméTka.
DJIEKTPOXUMHUYECKUN PSAJ  HanpspKeHUHW MeTauioB. Duznyeckue M XUMHUYECKHE CBOMCTBA
MeTaiuioB. OOme crnocoObl MmoidydyeHus MeTaioB. [IoHATHE O KOPPO3UM METAJUIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrutaBel (CTallb, YyTyH, TIOPATIOMUHMNA, OpOH3a) W HX
pUMEHEHHE B OBITY M IPOMBIIIJICHHOCTH.



[I{erounsle MeTaNIBL: MOJ0KEeHUE B [leproanueckoil cucteme XuMudeckux anemenTos . WM.
MeHeneeBa, CTpOCHHE UX aTOMOB, HAX0XKJI€HHE B Ipupoje. Pu3ndeckue 1 XMuMUYECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kanus). OKCUIIbI U TUAPOKCUJIBI HATpUA U Kanus. [IpuMeHeHue menouHbIx
METAaJUIOB U UX COEIMHEHUH.

[[lenoyHo3eMenbHbIE METAUIBI MArHUM WU KaJlbLIMM: MOJ0KeHUe B [lepuoguueckoil cucreme
xuMHuueckux anemeHtoB [[. M. MeHneneeBa, CTpOCHHE HMX aTOMOB, HAaXOXJIECHHUE B MPHUPOJIE.
Ou3nYeCcKUe U XUMHUYECKME CBOMCTBA MarHusl M Kajblus. BaKHeWlne COEOUHEHHs KalbLUs
(oxcua, TuApOKCH I, coyn). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHHUS.

AmomMunuii: nonoxenue B Ilepuoguueckoil cucremMe xumuueckux siemeHtoB J[. WM.
MenpeneeBa, CTpOCHUE aTOMa, HaxXOoXJeHHE B npupoae. dusznueckne M XMMUYECKUE CBOMCTBA
amoMuHAS. AM(OTEpHBIE CBONCTBA OKCH/IA U TUAPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepromuueckoit cucreme xumuyeckux dsnemeHtoB [ .
MenpneneeBa, CTpOCHUE aTOMa, HaXOXJeHHE B npupoae. dusznueckue U XUMUYECKUE CBOMCTBA
xene3a. Oxkcunbl, ruapokcuasl U conu skene3a (II) m sxenesa (III), mx cocraB, cBOWCTBa M
MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE ¢ 00pa3laMu METaJUIOB M CIUIABOB, MX (M3MUYECKUMHU CBOWCTBAMU, H3yUEHUE
pPEe3yIBTATOB KOPPO3UHM METAJIOB (BO3MOYKHO HMCIIOJIb30BAaHUE BUCOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL  OKCHMJA Kajblldd W HATpUs C BOJOM (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEJIOBAaHUE CBOICTB JKECTKOM BOJABI, Npollecca TOPEHUs xKeinesa B
KHCJIOpOJie (BO3MOKHO MCIIOIb30BAHUE BUICOMATEPUAIOB), TPU3HAKOB MPOTEKaHUSI KAUECTBEHHBIX
peakuii Ha WOHBI: MarHWsl, KaJIbIMs, alfoMUHUS, muHKa, kene3a (II) u xenesa (I11), menu (II),
HAOIIO/IEHUE U OMHCAHUE TMPOIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMHU HATPUS, KAl W KaJbIUsI
(BO3MOYKHO HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), UCCIIeJOBaHHE aM(OTEPHBIX CBOMCTB TUAPOKCUAA
QTIOMUHUS U THAPOKCUJA IIMHKA, PEIICHHE SKCIEPUMEHTANBbHBIX 3aJau 1o TeMe «Baxueiue
METaJUIbl U UX COCIUHEHUS».

XuMus M OKpYKaLIasa cpeaa

BemectBa u marepuanel B NMOBCEIHEBHOM JKHM3HHM 4elOBeKa. be3omacHoe HMCHOIb30BaHME
BEIIECTB M XHMHUYECKUX peakuuid B ObiTy. IlepBas moMomp Npu XHUMHYECKUX OXKOTax H
OTpAaBJICHHUSX.

XUMHUUECKOE 3arps3HEHUE OKpYyXKarolled cpeiabl (MpeaenbHas AOMYyCTUMAas KOHLEHTpalus
BemiectTs, nanee — [1/1K). Ponb XxuMun B permeHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii yIxcnepumenm:

n3ydeHne o0pasIoB MaTepraIoB (CTEKIJIO, CIUIABbl METAJIJIOB, MOJTUMEPHBIC MaTEPUATIBI).

Mescnpeomemmuuie ceasu

Peanu3anus MexnpeaMeTHBIX CBSA3€M NMPU M3YYEHWH XMMHHM B 9 Kiacce OCYIECTBISAETCS
4yepe3 HMCIOJIb30BaHNe KaK OOIIWX €CTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W MOHSITHIA, SBIISIOIIAXCS
CUCTEMHBIMU I OTAEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmue ecTeCTBEHHO-HAYYHbIC MOHSATHUS: HAYYHBIM (aKT, THIOTE3a, 3aKOH, TEOpHs, aHAIIH3,
CUHTE3, KiIaccu(uKaluus, MNEePUOAUYHOCTb, HAOIIOJEHUE, HKCIEPUMEHT, MOJIEIHpPOBaHUE,
HU3MEepEeHHe, MOJIETh, SIBIICHNUE, TAPHUKOBBIN 3(D(PEKT, TEXHOTOT S, MaTePHAIIBI.

®usuka: maTtepusi, aToM, OJJEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIWJ, H30TOIIbI,
PaINOAKTUBHOCTh,  MOJIEKyJa, OJJIEKTPUYECKUN  3apsi, MPOBOJHUKH,  IOJYIPOBOJHHUKH,
IUDJIEKTPUKH, (OTORIEMEHT, BEIIEeCTBO, TeI0, 00BEM, arperaTHOe€ COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUTMUECKAsT PENIETKA, CIIABBI, (PH3UUCCKHE BEITHMYUHBI, STUHUIIBI
MU3MEPEHHS], KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, CoHILE.

buonorus: ¢orocunTes, abIxaHue,0Mocdepa, 3KOCUCTEMa, MHHEPAJIbHBIE YI0OpeHus,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MuUHEpabl, TOPHBIE MOPOJIBI, MOJE3HBIE UCKOMIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA INTPOI'PAMMBbI YYEBHOI'O
HNPEIMETA «XUMMUSA»

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHS TMPOTPaMMBbl OCHOBHOTO OOILIEro 0Opa3oBaHMS
JIOCTUTAIOTCSI B X0/l O0yUYeHUsS] XMMHUH B €IMHCTBE y4eOHOW M BOCHHMTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUM C TPAJULMOHHBIMH POCCHUICKUMH COLMOKYJIBTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSMHU, TPHUHATHIMH B OOIIECTBE MpaBWIaMH M HOPMAaMM TOBEJCHHUS M CIIOCOOCTBYIOT
npoleccaM CaMOIO3HAHUs, CAMOPAa3BUTHA U COLMATU3AIMH 00yYaIOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYaIOUIUXCA PYKOBOJACTBOBATHCS
CUCTEMOM IO3UTUBHBIX LEHHOCTHBIX OPHEHTAlMi W paCIIMpPEHHE OIbITa AEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1)naTpuoTHYeCKOro BOCIIMTAHMA:

[EHHOCTHOTO OTHOUIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HAClleINI0, TOHMMAHUS 3HAYEHHS XHWMHYECKOM HayKu B JKU3HH COBPEMEHHOTo OOIIecTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOW HHQOpMAIMe O MepeloBbIX JOCTHKEHHUSX U OTKPBITHUAX
MHUPOBOW U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE MHUpa
H 00IIeCTBA;

2)rpa:;kIaHCKOr0 BOCIIUTAHUA:

NpPEJCTaBICHUS O COLMAIbHBIX HOpMax M MpaBUaX MEXINYHOCTHBIX OTHOILIEHUH B
KOJIJICKTHBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIE3HOM, YydeOHO-
HCCIIEIOBATEeNIbCKOM, TBOPUYECKOW M APYTUX BUAAX JAESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH J€ATENbHOCTH TNPH BBHIMOJHEHUH Y4YeOHBIX, TMO3HABATENbHBIX 3ajlay, BBINOJIHECHUH
XUMHUYECKHUX DKCIEPUMEHTOB, CO3JJaHUH Y4eOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIIM B TIPOLIecCe 3TOM ydeOHON JesITeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBE/ICHUE
Y TIOCTYTIKH CBOMX TOBapHUIIEH ¢ MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MIOCJIEACTBUM MTOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 NMO3HAHUA:

MHUPOBO33PEHUYECKUE  IPEACTABICHUS O  BEUIECTBE W XUMHUYECKOW  pEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pPa3BUTUSI HAyKH M COCTABJISIONINE OCHOBY JUIS
MOHUMAaHMs CYIIHOCTH HayYHOH KapTUHBI MUpPA, MPEJCTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS MPUPOJBI, B3AUMOCBS3AX UYEJIOBEKa C MPUPOIAHON CPENOi, O poJiM XMMHHU B IO3HAHUU
9THX 3aKOHOMEPHOCTEM;

MO3HaBaTeJIbHbIE MOTHUBBI, HANpaBJIEHHbIE Ha IOJyYE€HHWE HOBBIX 3HAHMM IO XUMUH,
HEOOXonuUMBIe Il OOBSICHEHUS HAOMIONAaeMbIX TPOLECCOB U SBJICHUHM, I03HaBaTEIbHOM,
MH(GOPMALIMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YHCJI€ HaBBIKOB CAMOCTOSITEILHOM paboThI C
yu4eOHbIMM TEKCTaMM, CIPAaBOYHOM JUTEPaTypoil, MOCTYNHBIMH TEXHHYECKHMHU CpPEICTBAMU
MH(GOPMaLMOHHBIX TEXHOJIOTHUI;

UHTEpec K OOY4YEHHI0O M IO3HAHHIO, JTIO003HATEIBHOCTh, FOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIIEIOBATENIbCKON JIEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4)popMupoBaHNs KYJbTYPbl 310POBbA:

OCO3HAHHE LIEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3[J0POBBIO, YCTAHOBKH
Ha 3JIOpOBBIM 00pa3 JKHU3HHM, OCO3HAHHME TIOCJIEJICTBUH U HENpUATHE BpEAHBIX MPUBBIUEK
(ynorpeOyieHUsT aJKOrojisi, HAapKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJCHHUS MpPaBUII
0€30MacHOCTH MPH 0OpaIIeHNH ¢ XMMUYECKUMU BEIIECTBAMU B OBITY U peasIbHOM KU3HU;

5)TpynoBoro BoCnuTAHMUA:

MHTEpeC K MPAKTUYECKOMY M3YYEHUIO Mpodeccuil U Tpyna pa3IuyHOro poja, yBaKEHHE K
TPYZy U pe3yJibTaTaM TPYAOBOH JEATEIBHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHMSI IPEIMETHBIX
3HaHUU 10 XMMUU, OCO3HAHHBII BHIOOP MHAMBHUAYAIbHON TPACKTOPUH MPOJOJIKEHHsI 00pa3oBaHUs



C y4€TOM JIMYHOCTHBIX HWHTEPECOB U CHOCOOHOCTH K XHWMHHU, OOIIECTBEHHBIX HMHTEPECOB M
MOTpeOHOCTEH, yCTemHON MPoPecCHOHATIBHON JesTETbHOCTH M Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(ecCHOHANBHOM cpeie;

6)3K0/10rM4eCKOro BOCIIMTAHMS:

OKOJIOTUYECKHU IIeNIECO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK MCTOYHUKY XKU3HU Ha 3eMmIie,
OCHOBE €€ CyLIeCTBOBAHHMSA, NMOHMMAHUE LEHHOCTHU 30POBOrO M 0O€30MacHOTr0 00pasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICHXUYECKOMY 3JI0POBBIO, OCO3HAHUE
IIEHHOCTU COOJIIOJICHUS MPaBWJI OE30MAaCHOTO TMOBEJEHHUS MPHU PaboTe C BEIIECTBAMHU, a TAKXKE B
CUTYaIUIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIO/IEH;

CIIOCOOHOCTH MPHUMEHSITh 3HAHUS, MTOJydaeMble IPU U3yUYeHUU XUMHHM, 7S pellieHus 3a/1a4,
CBA3AHHBIX C OKpPYXKAIOWIEH IPUPOJHON CpeNoW, Uil IIOBBIIICHUS YPOBHSA OKOJIOTMYECKOU
KyJbTYpbl, OCO3HaHMSI TJIOOAJBLHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM M MyTed UX peuieHHs
MOCPEICTBOM METOJOB XUMHUHU, IKOJIOTHYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOACTBOBAaTHCSA UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLUAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MertanpenMeTHBIX pE3YyJIbTaTOB BBLACHSAIOT 3HAYUMBbIE IS (OpMHpPOBAHUS
MHUPOBO33pEHUsT OOIIeHAayYHbIE TMOHATHUS (3aKOH, TEOpHs, NMPHHLMI, TUIoTe3a, (akT, cucrema,
MPOLIECC, AKCIIEPUMEHT U JIPYToe.), KOTOpPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX yUEOHBIX
mpeIMeTax | MO3BOJSIOT HA OCHOBE 3HAHHWM M3 ATHX MPEIMETOB (HOPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAay4YHOW KapTUHE MHpa, M yHHBepcajbHble ydyeOHble AelcTBUA (T1O3HABaTEIbHbIC,
KOMMYHHKATHBHBIC, PETYISTHBHBIE), KOTOpbIE 00OecrnedynuBaloT (GOpMHUpPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHMIO M OCYLIECTBIICHUIO YU€OHOU e TENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble jiornyeckue AeicTBUA:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTMUYECKOTO MBIIUICHUS] TPU OCBOCHHMHM 3HAHWI:
PacKpbIBaTh CMBICI XUMHUYECKUX MOHATUN (BBIIEIATh UX XapaKTepHbIe MPU3HAKU, YCTaHABIUBAThH
B3aMIMOCBSI3b C JPYTHMHU TOHSTUSMU ), UCTIOIH30BaTh IOHATHS 11 OOBSICHEHUS OT/IEIBHBIX (aKTOB
U SIBIIGHUH, BBHIOMpATh OCHOBAHMS M KPUTEPUU MM KiIacCU(UKAIUKU XUMHUYECKUX BEIIECTB U
XUMHYECKUX pEaKlUl, YCTaHABIMBATh MPUUYUHHO-CICJACTBEHHBIC CBS3M MEXKAY OOBEKTAMU
W3YYEHHUsI, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHbBIC, 1€ TyKTUBHBIE, IO aHAJIOTHH), AeTaTh
BBIBO/JIbI U 3aKJIIOUEHUS;

yMEHHE MPHUMEHSTh B Ipoliecce MO3HAHMUS MOHATHS (IpPEeIMETHbIE U METalpeJIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOIb3yeMble B XUMHH, MPEOOPa30BBIBATH MIHPOKO
MpUMEHsSIeMble B XMMHUU MOJEJbHbIE MPEJCTaBICHUS — XUMHUYECKUH 3HAaK (CUMBOJI AJIEMEHTA),
XuMHuueckas (opMyna © ypaBHEHHE XHUMHUYECKOW peakiuu — TpH pPEIIeHud Yy4eOHO-
[TO3HABATEJIbHBIX 33/1a4, C YYETOM ITHX MOJEIBHBIX MIPEACTABICHHUN BBISBIATh U XapaKTepU30BaTh
CYIIIECTBEHHBIC TIPU3HAKU M3yYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISIBJISITH O0IIIME 3aKOHOMEPHOCTH, IPUUYUHHO-CIIEICTBEHHBIE CBSI3U U MPOTUBOPEUHS B M3y4aeMBIX
npolieccax U sIBJICHUSX.

Ba3zoBrbIe ucciaenoBarehLCKHe JeiiCTBUSA:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA MO3HAHHUS, a
Takkeé B KayecTBe OCHOBBI i (OPMHUPOBAHMSA THUIOTE3bl IO TPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHne OMmbITa MO IUIAHUPOBAHUIO, OPraHU3alUd W IPOBEJICHUI0 YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJIOM MPOIecca, CaMOCTOSITEFHO MPOTHO3UPOBATH €T0
pe3ynbTatr, (QopMyaupoBaTh OOOOLIEHHS M BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICTIOBAHMSI, COCTABIIATh OTUET O POACIaHHON padoTe.

PabGora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, aHATM3UPOBATH U MHTEPIPETUPOBATH HH(POPMAIIHIO PA3INYHBIX BUIOB U
dbopM mpencTaBiIeHMs, MOJY4aeMyl0 W3 pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISpHAs JHUTEparypa



XMUMHYECKOTO COJIEpXKaHMsA, CIIPABOYHBIE 1MOCOOHsS, pecypchl MHTepHETa), KpUTHUECKH OLIEHUBATh
MIPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3IMYHbIE METOJBI M 3aIpPOChl MPH MOUCKe U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX IS BBIMOJIHEHUS YYEOHBIX U MO3HABATEIbHBIX 3a]a4
OTpENEeNIEHHOTO THIA, NPUOOPETEHHE OIbITa B OOJACTH MCIIONB30BaHUA WH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJeHHE KYyJbTypOil aKTHMBHOTO HCIOJIb30BAaHUS PA3IUYHBIX
MOWCKOBBIX ~ CHUCTEM, CaMOCTOSITENILHO BHIOMpaTh ONTHUMANbHYI (OpMy MpeacTaBICHUS
nHbOpMallMl M WUIIOCTPUPOBATh peEIlaeMble 3aJaud HECJIOKHBIMH CXEMaMHM, JuarpaMMaMu,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B Ipollecce Y4eOHON U HcCCiIeloBaTelIbCKON
JeSTebHOCTH NH()OPMAIIHIO O BIMSIHIH MPOMBIIIIEHHOCTH, CETbCKOTO X03sIIICTBA U TPAHCIIOPTa HA
COCTOSTHHE OKPY>KaroIIel MPUPOTHON CPEIbl.

KoMMyHHKAaTHBHBIE YHHBePCcAIbHbIE YueOHbI€e el CTBHUS:

yMEHHUs 3aJaBaTh BOMPOCH (B XoJe nauamora ® (WJIM) JTUCKYCCHHM) IO CYHIECTBY
oOcyxnaeMoll TeMmbl, (OpPMYyTUPOBaTb CBOM MPEUIOKEHUS OTHOCHTEIBHO  BBIOJHEHHS
MpEJI0KEHHOM 3a/1a4u;

YMEHHUsI TIPEJICTABIIATH MOJyYCHHBIC PE3yJIbTaThl MIO3HABATEILHON JESTEIILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTaX; JeNaTh MPE3eHTALHI0 PE3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
SKCIepUMEHTa (71a00paTOpHOro OImbITa, JabOpaTOPHOH padOThl MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MTPOEKTA);

YMEHHUSI y4eOHOrO COTPYJHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM IO3HABaTEIbHOW M
UCCIIEIOBATENbCKOM AESITEIbHOCTH NP PEeLICHUH BO3HUKAIOUINX MPOOJIeM Ha OCHOBE YUETa 00IINX
WHTEPECOB W COTJIAcOBaHUs MO3UIUN (0OCYKICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC IITYpPMBD»,
KOOpJIMHAIIMSI COBMECTHBIX JCHCTBHI, OnpeielieHne KPUTEPUEB MO OI[EHKE KauyecTBa BHIMIOJTHEHHOMN
paboThI U ApyTHE).

PeryasiTuBHble yHHBepcaJibHbIe YUeOHbIe 1eCTBHS:

YMEHHE CaMOCTOSATEIIBHO OIPENENATh LENU AeSTeIbHOCTH, MJIAaHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTHU KOPPEKTUPOBATH CBOIO J€SITENIbHOCTD, BEIOUpATh Haubosee
a¢dheKkTUBHBIE CIOCOOBI PEIIeHUsT YUeOHBIX M MIO3HABATEIBHBIX 33724, CAMOCTOSTEIILHO COCTABIIATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA aJTOPUTM ACHCTBUI MPHU BBINOJIHEHUH 3aJlaHUil C y4ETOM
MOJTyYEHUs] HOBBIX 3HAHWA 00 H3y4aemblX OOBEKTAaX — BEIIECTBAX U PEAKIUSAX, OIEHUBATH
COOTBETCTBHE TOJYYEHHOI'O pe3ysibTaTa 3asBIEHHOW 1I€JH, YMEHHE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPEJIaraeMble B YCJIOBUU 33JaHUH.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pE3yJNbTATOB II0 OCBOCHUIO 00S3aTENIBHOTO COAEpIKaHUs,
YCTAHOBJICHHOTO JaHHOW (QeaepanbHOl  pabodeil mporpaMMoM, BBIJCISIOT: OCBOCHHBIC
00y4aroIUMUCs HayYHbIE 3HAHHS, YMEHUS U ClIOCOOBI IeCTBUH, crieruruecKue It MPeIMeTHOMN
obnactu «XUMHS», BUIBl JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 HHTEPIpETaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOyueHus B 8 kjacce npeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YpOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUA:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IMOHSITHI: aTroM, MOJIEKyJa, XUMHYECKH
3JIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs W HEOJHOPOIHAA),
BaJICHTHOCTh, OTHOCHTENIbHAs aTOMHAasi U MOJIEKYJIspHas Macca, KOJMYECTBO BEILIECTBa, MOJIb,
MOJISIpHAsi Macca, MaccoBast 10l XUMHUYECKOTO JIEMEHTa B COSIMHEHNUH, MOJIAPHBIN 00bEM, OKCHUTI,
KHCIIOTa, OCHOBAHHUE, COJIb, AJIEKTPOOTPHUIATEIbHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius,
KIacCU(UKALMs PeaKIMii: PEeaKuu COCIUHEHUS, PEaKlUU Ppas3NIOKEHUs, PEaKlUd 3aMEIICHUs,
peakmuu oOMeHa, 9K30- M JHAOTEPMUUYECKHE PEaKIMH, TEIIOBOM 3((EKT peakiuu, sapo aroMma,
ANIEKTPOHHBIN CJIOW aroma, aTOMHasi OpOWTalb, paANyC aToMa, XUMUYECKas CBS3b, MOJSpHAS U
HemnoJisipHasi KOBaJeHTHAas CBS3b, MOHHAS CBsI3b, MOH, KaTHOH, aHMOH, PacTBOp, MaccoBas A0S
BelllecTBa (MIPOLICHTHAs! KOHIEHTpPAIIUs) B paCTBOPE;



WLTIOCTPUPOBATH B3AUMOCBS3b OCHOBHBIX XUMHUYECKUX TOHATUN U IPUMEHSTH 3TH MOHSATHUS
IIPY OMUCAHHUM BEIECTB U UX MPEBpallCHUN;

UCTIONTb30BaTh XUMHYECKYI0 CHMBOJUKY JUISI COCTaBJICHHS ()OPMYJI BEIIECTB M ypaBHEHUI
XUMHUUYECKUX PEaKIINii;

OTpEACNATh BAJICHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COCIUHEHUSX, CTETCHb
OKHCJIEHUSI DJIEMEHTOB B OMHApHBIX COCAMHEHUAX, MPUHAICKHOCTh BEIIECTB K OMpPENeIEHHOMY
KIIACCy COEIWHEHWH 1o QopMmylaMm, BHJI XUMHYECKOW CBs3U (KOBaJeHTHAasT W WOHHAas) B
HEOPraHUYECKUX COCIMHEHMSIX;

packpeiBath cMbica [lepuoanueckoro 3akona JI. WM. MeHneneeBa: JeMOHCTPUPOBATH
MOHMMAaHHUE TEePUOJUYECKON 3aBHCHUMOCTH CBONCTB XMMHUYECKHX DJIEMEHTOB OT MX TOJOXKEHUS B
[lepuoanueckoil cucrteMe, 3aKOHOB COXPAHEHUsI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHa ABOTaJipo;

OTHCHIBATh M XapaKTepU30BaTh TaOmnuHyo Gopmy [leproamyueckoil cucTeMbl XUMHUYECKHIX
AJIEMEHTOB: pa3inyaTh MOHSITHS «IJaBHas moarpymnmna (A-rpynma)» u «mnodouyHas noxarpymma (b-
rpymrma)», Majible U OOJbIINE MEePUOJIbI, COOTHOCHTh 0003HAUYEHUs, KOTOPhIE UMEIOTCS B TaOIHUIIE
«Ilepuoguueckas cucrtema xumuueckux osnemeHtoB [[. M. MengeneeBay ¢ 4YHCIOBBIMHU
XapaKTepUCTHKAMU CTPOCHHSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB | 3apsia Aapa, 00IIee Yuciio
AIIEKTPOHOB U pacIpeiesieHNe UX M0 JIEKTPOHHBIM CIIOSIM);

KIACCU(PUITMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTraHMYECKHe BEIIeCTBA, XHUMHUYECKUE
peakiuu (110 YKMCIIy ¥ COCTaBYy YYAaCTBYIOIIMX B PEAKIIMHU BEIIECTB, M0 TEITIOBOMY YD PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUIECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MOJATBEPK/1asi OMHCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIUX XMUMHUYECKHUX
peakuuii;

MPOrHO3MPOBATh CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX KaueCTBEHHOIO COCTaBa,
BO3MO>KHOCTH NPOTEKAHUS XUMHUECKUX MPEBPALIEHUHN B PA3TUUYHBIX YCIOBUSAX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO OO0
XMMUYECKOTO 3JIeMEHTa 1Mo (opMyJie COEIMHEHHUs, MAacCOBYIO JIOJII0 BELIECTBA B PAaCTBOPE,
MIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakIuy;

MPUMEHSATH OCHOBHBIE OIEpPALUU MBICIUTEIBHOU JIEATEIbHOCTH — aHaJlu3 W CHUHTE3,
CpaBHEHHUe, 0000IIeHHEe, CUCTEMATH3AIIHIO, KI1acCU(UKAIIHIO, BHISIBIEHUE TPUINHHO-CIEICTBEHHBIX
CBSA3EM — JIJIsl U3yUYEHHsI CBOMCTB BEILECTB U XUMUYECKHUX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO IbI
MO3HAHUS — HAOII0IeHNE, U3MEPEHUE, MOACIIMPOBAHNE, SKCIIEPUMEHT (PEeabHbIN 1 MBICIIEHHBIH );

CleoBaTh ~ IpaBHJIaM  [OJIB30BAHHMSI ~ XMUMHYECKOM  TOCyAoH ©  JTabopaTOpHBIM
o0opy/I0BaHUEM, a TaK)Ke MpaBUiaM OOpaleHHs ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU
IO BBITIOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX
BeIIECTB (BOJOPOAA M KUCIIOPO/Ia), MPUTOTOBIICHUIO PACTBOPOB C ONPEACIEHHON MacCOBOM JoJiei
pacTBOPEHHOTO  BEIIECTBAa, IUIAHUPOBaTh M MPOBOAMTH XUMUYECKHE SKCIEPUMEHTHI IO
pacrmo3HaBaHUIO PAacTBOPOB IIeloued W KUCIOT C TIOMOMIbIO HMHAMKATOpPOB  (JIaKMYC,
¢benondranent, METUIOPAHX U IPYTHE).

K xoniy oOyueHus B 9 kJjacce INpeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YpOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUA:

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MOHATUNA: XMMHUYECKUH DIIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, AaHHMOH, I[POCTOE BEIIECTBO, CJIOXXHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, CTEMEeHb OKHUCICHHS, XUMHUYecKas peaklus, XUMHUYecKas CBS3b,
TerIoBoK 3((eKT peakiuu, MOJb, MOJAPHBIH 00BEM, pacTBOpP, DIEKTPOJIUTHI, HEIIEKTPOJUTH,
ANEKTPOJIUTHYECKAs] JUCCOLMALUS, pEaKlUUd HOHHOro oOMeHa, KaTajau3aTop, XHUMHUYECKoe
paBHOBecHe, 00OpaTUMbIe M HEOOpPATUMBIE PEAKINH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHCJIUTENb, BOCCTAHOBHUTEIb, OKHCIEHHE UM BOCCTAHOBJICHHME, aIOTPONHs, aM(pOTEPHOCTH,
XUMUYECKas CBS3b (KOBaJCHTHAs, MIOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsl pEelIETKa, KOppO3us
METAJUIOB, CIIaBbl, CKOPOCTh XUMHUYECKON Peakinu, NpeaesibHO nonyctumas konueHtpamus [TJK
BEILIECTBA;



WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUECKUX NOHATUN U IPUMEHSTH 3T MOHATHUS
IIPY OIIMCAHWH BEIECTB U UX MPEBPAILCHUN;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUUIsl COCTaBJICHUs! (POPMYJI BEIIECTB U ypaBHEHHUH
XUMHUUYECKUX PEaKIINii;

OINpPEAEIATh BAaJEHTHOCTh U CTENEHb OKHCIIEHUS XMMHUYECKHX 3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa, IPHUHAUIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHUN I10
dbopmynaM, BUA XUMHUYECKOW CBS3M (KOBaJICHTHAs, MOHHAs, METAJUIMYEeCKas) B HEOPraHMYECKUX
COEAMHEHUSX, 3apsii MOHAa IO XUMHUYECKOW (opmyle, XapakTep cpelbl B BOJHBIX PAacTBOpax
HEOPraHUYECKUX COCAUHEHUH, TUIl KPUCTAIIINYECKON PEIIETKY KOHKPETHOT'O BELIECTBA;

packpeiBaTh cMbich [lepuoamdeckoro 3akona [[. M. MenaeneeBa u 1€MOHCTPUPOBATH €O
NOHMMaHMEe: OIUCHIBaTh W XapakTepuszoBaTh TabiauuHyto ¢opmy Ileproanyeckoil cuCTEMbI
XMMUYECKUX 3JI€MEHTOB: pa3lWyaTh MOHATHUS «riaBHas noAarpynna (A-rpynma)» ¥ «1no0o4yHas
noarpynna (b-rpynma)», Manble u OonbIIMe NEPHOIBI, COOTHOCUTH O0003HAUEHHs, KOTOpbIE
UMEIOTCS B TMEPUOJMUYECKOM TabiuIe, ¢ YHCIOBBIMM XapaKTePUCTUKAMHU CTPOEHUS aTOMOB
XMMUYECKHX JJIEMEHTOB (COCTaB U 3apsj sfapa, o0liee YUCIo 3JIEKTPOHOB U paclpesiesieHne Ux Mo
3JIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEMHEHMI B Mpeeax MajblX IEPUOJIOB U INIaBHBIX MOATPYIII C YY4ETOM CTPOEHHS UX aTOMOB;

KJaccu(UUUPOBaTh XUMHUYECKHUE DJIEMEHTbl, HEOPraHWYECKUE BEILIeCTBA, XUMHUYECKHE
peakiuu (10 YMCIy M COCTaBy YYacCTBYIOLIMX B PEaKIMM BEIIECTB, MO TEIIoBOMY 3(dekTy, 1mo
WU3MEHEHHUIO CTETIEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIKE U crenn(UIeCKre XMMUYECKHE CBOMCTBA MPOCTHIX
CIIOKHBIX BELIECTB, MOATBEPXkKAAs ONHUCAHUE NPUMEPAMU MOJIEKYJISIPHBIX M HMOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

COCTaBJISITh YPaBHEHUS DJEKTPOJUTUYECKON IUCCOLMAIMU KHUCIOT, WIEJIOYed M COJIeH,
MOJHBIE M COKpalléHHBbIE YpaBHEHHsS pEaKIUid HMOHHOIO OOMEHa, YpaBHEHHsS PEaKIMH,
MTOATBEPKTAIOIUX CYIECTBOBAHUE T€HETUYECKOMN CBSA3H MEXKy BEIIECTBAMHU PA3IIMYHBIX KIACCOB;

pacKpbIBaTh  CYLUIHOCTb  OKHMCIMTEIBHO-BOCCTAHOBUTEIBHBIX pEAKLUUH  IOCPEICTBOM
COCTaBJIEHUS AJIEKTPOHHOTO OajlaHCca ITUX peaKIHii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXXHOCTH
IIPOTEKAHUS XMMUYECKUX NPEBPAILECHUN B PAa3JINYHBIX YCIOBHUSAX;

BBIUNCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO 00
XMMUYECKOTO JIEMEHTa Mo (OopMyJie COEAUHEHUs, MAacCOBYIO JIOJII0 BELIECTBA B PacTBOPE,
IIPOBOJUTH PACYETHI II0 YPABHEHHUIO XUMUYECKON pEaKInH;

coOuoaTh  NpaBUia  IOJb30BAHUSA  XUMHUYECKOM  Tocylo M 1a00opaTOpHBIM
000pyI0BaHUEM, a TaK)Ke MPaBUiIa 0OpaIleHHs ¢ BEIIECTBAMHU B COOTBETCTBHU C MHCTPYKLHUSAMH 110
BBINOJIHEHHUIO JITAOOPAaTOPHBIX XMMUYECKUX OINBITOB IO MOJYYEHHIO U COOMPAHMIO ra3000pa3HbIX
BELIECTB (AMMHUAKa U YTJIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLHH, IOATBEPKAAIOINE KAYECTBEHHBIM COCTaB pPAa3JIM4YHBIX BEIIECTB!
pacro3HaBaTh OIBITHBIM IyTEM XJIOpUA-, OpoMHI-, MOAWMI-, KapOoHat-, ¢ocdar-, cuamkar-,
Cynb(at-, FTUIPOKCUA-UOHBI, KATHOHBl AMMOHHMS U MOHBI M3YUEHHBIX METAJNIOB, IPUCYTCTBYIOLIHE
B BOJHBIX PaCTBOpaxX HEOPraHUUECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIE€pallM¥ MBICIUTEIBHON JCATEIBHOCTH — AaHAIU3 W CHUHTES,
CpaBHEHHE, 0000IEHHEe, CHCTEMATHU3aLUIO, BBISBICHUE NMPUYMHHO-CICACTBEHHBIX CBSI3€H — JUIA
W3Yy4YEHHs CBOWCTB BEIIECTB U XMMHYECKHX PEAKLUH, €CTECTBEHHO-HAyYHBIE METOJbI ITO3HAHUSA —
HaOJI0IeHNe, U3MEPEHNE, MOIETTMPOBAHUE, IKCIIEPUMEHT (PEaJIbHBINA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMUS»

8 KZIACC
KosmyecrBo yacoB DJIeKTPOHHBIE M (POBBIE
Ne i/ Tema ypoka Kontpoabnbie | Ilpakruueckue oOpa3oBaTejibHbIE
Beero padoThI padoThI pecypchl
bubmnoreka [IOK
https://m.edsoo.ru/ff0d210c
bubmnoreka [IOK

L1 [Tpeamet xumun. Poss Xumun B )KU3HU | https://m.edsoo.ru/7t41837¢

yejoBeka. Tema u BemecTa IporpaMMma Jjist CO3TaHus
MIPE3CHTALINH
MicrosoftPowerPoint,
AKiacc,
1.2 ITonsTHE O MeTOMAX MO3HAHUS B XUMHH 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padota Ne 1 «IIpaBuiia

13 paboThl B 1a00OpaTOPUN U IPUEMBI | 1 bubnuorexa [IOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

1.4 YucTteie BemecTBa U cMecH. CrocoObl 1 bubmnoreka [IOK
pazzaeneHusi cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue

1.5 cMmeceil (Ha mpuMepe OYMCTKH ITOBapEHHOMN 1 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d28c8
COJIN)»
Bbubmoreka [JOK
1.6 ATOMBI H MOJIEKY b1 ! https://m.edsoo.ru/ff0d2a6¢
1.7 XUMHUYECKHUE 3TIEMEHTBI. 3HAKU (CUMBOJIbI) 1 bubnnorexa [IOK




XUMHNYCCKHUX OJICMCHTOB

https://m.edsoo.ru/ff0d2be8

1.8 [IpocThie U CIOKHBIE BEMIECTBA bubmorexa HOK
' P B https://m.edsoo.ru/ff0d2a6¢
1.9 ATOMHO-MOJIEKYJISIPHOE YYEHUE bubmorexa HOK
‘ YIPHOC Y https:/m.edsoo.ru/f0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
1.10 Xumuueckas popmysia. BameHTHOCTh bubmorexa HOK
' pMYy . https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
L11 OtHoOcHTEeNIbHAs aTOMHAs Macca. bubmuoreka [JOK
' OTHOCHUTENBHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c¢
L 12 MaccoBas 1011 XHMHYECKOr'0 3JICMEHTA B Bbubmmoreka [JOK
' COCJIMHCHHUH https://m.edsoo.ru/ff0d350¢c
113 KomnuectBo BemectBa. Monb. MossipHast bubnnoreka [JOK
' macca https://m.edsoo.ru/ff0d5230
114 Ddusznyeckrue U XUMHUYECKHUE SIBICHUS. bubmuoreka [{OK
' XUMHUYECKast peaKiiust https://m.edsoo.ru/ff0d37fa
115 IIpu3HaKy U ycioBus MPOTEKaHUS bubnnorexa [IOK
' XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
116 3aK0H COXpaHEHUsI MaCChI BEIIECTB. bubmnoreka IIOK
' XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
L17 Brramcienus koimmdecTBa, MacChl BEIICCTBA bubmuoreka [{OK
' [0 YPABHEHHSIM XUMHUUYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukarus XuMrUuecKux peakiui
1.18 (coe I/IH(EHI/ISI a3JI0KEHUS 3a1\I/1)e EHUS bubmmorexa LIOK
' a P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIiI- BuG 110K
noIMoTEKA
1.19 sHIMKIOneAncT. O600ImeH e U

CHCTEeMaTHU3alus 3HaHUH

https://m.edsoo.ru/ff0d40c4




KoHnTtponbHas padora Nel mo teme

bubmnoreka [HOK

1.20 1
«BelecTBa 1 XUMHYECKHUE PEAKITUI) https://m.edsoo.ru/ff0d4290
HUTOT'O o pazneny 20
Bo3s — cMech ra3oB. CocTaB BO3IyXa.
2.1 KI/ICJJI'I}(I)XO — BJIEMEHT ¥ IPOCTOE v 1 bubmmorexa [TOK
' PO P https://m.edsoo.ru/ff0d448e
Benrectso. O30H
dusnueckue 1 XUMUYECKHAE CBOMCTBA
2.2 KHCJI0poJia (peakliuy OKUCIIEHUs, TOPEHNUE) 1 buommorexa LIOK
' poa (pearil - TOP ' https://m.edsoo.ru/ff0d4614
IToustre 06 oxcumax
CrniocoOpl 1osty4eHus KUCII0po/ia B
2.3 J1a00PATOPUHU U IPOMBIIIIEHHOCTH 1 bubnnorexa [IOK
' patop p ) https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
Tennopoit 3 PEKT XUMHUISCKOM peaKIu,
24 MIOHSITHE O T(i)(bMOXI/IMI/IHeCKOM paBH:HI/II/I 1 bubnnorexa [IOK
) p M ’ https://m.edsoo.ru/ff0d4790
9K30- U HHAOTEPMUUYECKUX PEAKIUAX
TomnuBo (HedTh, yroiab U METaH).
2.5 3arpsi3HEeHHE BO34yXa, CIIOCOOBI €ro 1 bubnmorexa [IOK
' p Ayxa, https://m.edsoo.ru/ff0d4c4a
Mpe10TBpALICHUS
[Tpaktrueckas padota Ne 3 o Teme
2.6 «[Tonyyenue u cobupanne Kuciopoaa 1 bubmmorexa [IOK
' y _ p poaa, https://m.edsoo.ru/ff0d4ae2
W3YUYEHHE €ro CBOMCTBY
57 Bomopoa — a1meMeHT 1 pocToe BEmeCTBO. | bu6mmoreka [JOK
' Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
)3 duznYecKre 1 XMMUYECKHue CBOMCTBA 1 bubmuoreka [JOK
' Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmoreka [JOK
2.9 11 1
OHATHE 0 KHCJOTaX 1 COJAX https://m.edsoo.ru/ff0d50d2




CriocoObI TToTy4YeHusT BOAOPO/Ia B

bubmnoreka [HOK

2.10
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
2.11 «ITomydenne u coOupanue Bo10poaa bubmoreia HOK
' Y o P AOpOza, https://m.edsoo.ru/ff0d4{42
W3Y4YEHHUE €T0 CBONCTBY»
. N bubmuoreka [JOK
2.12 MoutsipHbIit 00BEM Ta30B. 3aK0OH ABOTAIPO hits://m.edsoo. ru/fl0d542e
Brruuciienus o0b€Ma, KOJIMUYECTBA
2.13 BEIIIECTBA ra3a Mo €ro M3BECTHOM bubmoreia HOK
’ Hl . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brrancnenust 00bEMOB ra30B 10 ypaBHEHHIO
2.14 €aKIIMd Ha OCHOBE 3aKOHA 00BEMHBIX bubmorera [IOK
' peaxtt . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
2.15 ®du3ndecKrue 1 XUMUYECKHUE CBOMCTBA BOJIbI bubmorera [IOK
’ g https://m.edsoo.1u/ff0d587a
216 CocraB ocHoBaHui. ITonstue 00 bubmuoreka [JOK
' WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. Haceiiiennsie u
2.17 HEHACHI epHHLIe paCTBO bl. MaccoBas 10J1st bubmorera [IOK
' . P PP a https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[IpakTuyeckas padora Ne 5 o Teme
518 «IIpuroroBnenue pacTBOpOB ¢ bubnuoreka [IOK
. onpeAcNIEHHON MacCOBOM J101EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
519 KonTtposnbHas padora Ne2 mo teme bubnuoreka [IOK
' «Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
520 OKcuIpl: COCTaB, KiaaccupuKaius, Bbubmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




HonyquI/Ie 1 XMMHYECKHE CBOMCTBA

bu6mmoreka [IOK

2.21 1
KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX httos://m.edsoo.ru/f0d664e
OKCHUJIOB
599 OcHoBaHHUsI: cOCTaB, KJ1acCU(UKALINS, | bubnmoreka [JOK
' HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
23 [losnydyeHne u XuMn4eckue cBOWCTBa 1 bubnuorexa [IOK
' OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccudukarus, bu6mmoreka [JOK
2.24 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
bu6mmoreka [JOK
2.2 II i 1
5 0JIy4eHHE U XUMUUYECKHE CBOMCTBA KUCIOT hits://m.edsoo.ru/f0dfee?
526 Conu (cpeqHue): HOMEHKJIATypa, COCOObI 1 bubnmnorexa [JOK
' MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
597 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1 bubnnoreka IOK
' «OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN)
593 ['eneTnueckas CBA3b MEXIY KJIACCAMHU | bubnuoreka [{OK
' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
2.29 0606 i 1
ODMICHHC I CHCTCMATH3ALHA SHAHUH https://m.edso0.ru/00ad9cb2
KoHnTtponbHas padora Ne3 mo teme
2.30 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX 1 bu6mmorexa [JOK
' i, p https://m.edsoo.ru/00ad9ela
COETMHEHU I
Hroro no pazgeny 30

3.1

[TepBbie mONBITKY KIacCUpUKAITTN
XUMHYECKHUX PJIeMeHTOB. IloHsaTHE O

bubmnoreka [IOK
https://m.edsoo.ru/00ad9ffa




I'pyliax CXOIHbIX 3JICMCHTOB

[Tepuoanueckuii 3akoH u [lepronnueckas

bubmnoreka [IOK

3.2 crucrema ec anemenTtoB J[. U.
MCTEMa XHMHUECKHX SIIEMEHTOB J| https://m.edsoo.ru/00ada52c
Meunneneena
33 Ilepuoabl, TpyHIIbI, TOATPYIIIIEI bubmmorexa [TOK
' PHOIBL TPY » OATPY https://m.edsoo.ru/00ada52¢
34 Crtpoenue atomoB. CoCcTaB aTOMHBIX SIJIED. bubnmnoreka [JOK
’ H3oTommr https://m.edsoo.ru/00ada342
CrpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
3.5 anemeHToB [lepuoanueckoii cucremsl . 1 bubmmorexa [JOK
) PHOZ T https://m.edsoo.ru/00ada6bce
MenpeneeBa
XapakTepucTuka XUMHYECKOTO 3JIEMEHTA
3.6 110 ero IojoxeHuto B [lepuoguueckoi bubmorera [JOK
) PHOA https://m.edsoo.ru/00ada824
cucteme /1. 1. MenzaeneeBa
3navenue [leproanueckoro 3akoHa s
37 pa3BUTHUA HAyKU U npaktuku. /. 1. bubnnorexa [IOK
' MenpaeneeB — y4€HbIH, IEJAror U https://m.edsoo.ru/00ada96e
rpaKJaHUH
13 DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnnorexa [IOK
' XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmnoreka 1IOK
3. 41
? OHHAM XHMHIHECKAT CBASH https://m.edsoo.ru/00adac34
3.10 KoBanenTHas mojasgpHas XUMHAUECKas CBSI3b bubmorexa TIOK
' p https://m.edsoo.ru/00adaab8
311 KoBasneHTHast HenosisipHasi XUMHUYECKas bubnnoreka [IOK
’ CBS3b https://m.edsoo.ru/00adaab9
bu6 OK
3.12 CreleHb OKUCIICHUS nosmoreka L

https://m.edsoo.ru/00adae28




113 OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC 1 bubmnoreka [HOK
' peakuuu https://m.edsoo.ru/00adb076
bubmnoreka [IOK
3.14 OKuCIUTEIN U BOCCTAaHOBUTEIN 1 hits://m.edsoo r/00adb076
115 KonTtponbnas pabota Ne4 o reme | bubnnorexa IOK
' «Crtpoenune atoma. XUMHUECKasl CBSA3bY» https://m.edsoo.ru/00adb486
HUTOT'O no pazneny 15
a1 PesepBHeIil ypok. O6o0IeHHE U 1 bubnuoreka [IOK
' cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c
47 PesepHbIii ypok. O6001IeHHE H | bubnuoreka [IOK
' cucTeMaTu3alus 3HaHu https://m.edsoo0.ru/00ad9cb2
43 PesepBHblit ypok. O600111€HNE U | bubmmoreka [JOK
' cHCTeMaTH3aIus 3HaHUH https://m.edsoo0.1u/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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KosmmuecTBo yacos DJIEeKTPOHHbIE
undgposbie
Ne n/m Tema ypoka Kontpoasnsbie | IlpakTnueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuoanueckuii 3akoH. [leproanueckas
1.1.1 cucTeMa XMMHUYECKUX 3eMeHToB [, 1 1 bubmorexa HOK
o T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB bu6mmoreka [JOK
1.1.2 XUMUYECKUX JJIEMEHTOB IIEPBBIX TPEX 1 https://m.edsoo.ru/00adb6b
TIEPUOJIOB 6
113 Knaccudukanus 1 HOMEHKIaTypa | bubnuorexa [JOK
o HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
114 Buasl XUMUYECKOM CBSI3U M THITHI | bubmuoreka [JOK
o KPUCTAJUTHYECKHX PEIIETOK https:/m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo reme
1.1.5 «IToBTOpEHue u yrirydaeHue 3HaHUM 1 1
OCHOBHBIX Pa3fIelIOB Kypca 8 Kiacca»
126 Knaccudukanus XuMuuecKkux peaxkiun 1 bubnuoreka LIOK
o 0 Pa3JIMYHBIM TIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN
1.2.7 eakuuu. [loHATHE O TOMOT€HHBIX U 1 bubmmorexa [IOK
o DCARHHH. https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKLMIX
1.2.8 [ToHsiTHE O XMMUYECKOM PaBHOBECHH. 1 bubmuoreka [{OK
@DakTOphl, BIUSIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28c




XHUMHYECKOU p€aKuun U MOJIOKCHUC
XUMHYECKOT'O paBHOBECUA

12.9 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC | bu6mmoreka [JOK
o peaxiuu https://m.edsoo.ru/00adcade
Teopust PNEKTPOJIUTHUSCKON
1.3.10 I/ICSO na I/II/IpCI/IJIBHHe U cialble 1 bubmmorexa [JOK
e A 1A https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
Bbubmmoreka [JOK
1.3.11 HNonHble ypaBHEHUS peaKUid 1 https://m.edsoo.ru/00add44
8
XHUMUYECKUE CBOMCTBA KUCIIOT H bubmuoreka [JOK
1.3.12 OCHOBaHHI B CBETE MPEACTABICHHUIN 00 1 https://m.edsoo.ru/00add5d
ANEKTPOIUTUIECKON JUCCOITUAITTT 8
XHUMHUYECKUE CBOMCTBA COJICH B CBETE bubmuoreka [JOK
1.3.13 MIPEICTaBICHUM 00 IEKTPOIUTUYECKON 1 https://m.edsoo.ru/00add8b
IUCCOLMAIAU 2
bubnnoreka 1IOK
1.3.14 [TonsaTHE 0 ruapOIU3E CONEt 1 https://m.edsoo.ru/00add9d
4
bu6mmoreka [JOK
1.3.15 O0600meHre U cucTeMaTH3aInsl 3HAHUI 1 https://m.edsoo.ru/00addd1
2
[IpakTuueckas pabora Ne 1. «Pemienue bubmmoreka [JOK
1.3.16 1
JKCIIEPUMEHTAIIBHBIX 3a]1a9» https://m.edsoo.ru/00addbfa
KonTponbras padora Ne2 mo Teme
1.3.17 <<9J‘ICII()T OJ'II/ITIf‘IeCKaSI HCCOIMAITAS 1 bubmorexa [IOK
o p a HHATHL. https://m.edsoo.ru/00addec0
XUMUYECKUE PEaKIUU B PACTBOPAX)
Hroro no pazgeny 17




2.1.1

OO01mas xapakTepuCcTHKa rajJoreHOoB.
XUMHUYECKUE CBOMCTBA HA PUMEPE
XJIopa

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

Xnopooaopon. ComsiHast KUCIIOTa,

2.1.2 XUMHYECKHE CBOMCTBA, MOTYUCHHE bubmmorera [TOK
o ’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 o Teme
2.1.3 «ITomydenne COSTHON KUCIOTHI bubmmorexa [OK
o y N . ’ https://m.edsoo.ru/00ade348
n3y4deHue e€ CBONCTBY»
Brrurcnenus mo ypaBHEHUSIM
2.14 XUMHUYECKUX PEeaKIIni, eCIi OJUH U3 bubmorexa LOK
o PeaKIui, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
291 OO01mas xapakTepucTHKa SJIEMEHTOB bubnuoreka [IOK
o VIA-rpynmel https://m.edsoo.ru/00ade64a
AJTOTpOIHBIE MOIU(PUKALIMU CEPBI.
2.2.2 Haxoxcp €HHUE CEePhl H(lzaé coe I/IHCI})II/Iﬁ B bubmiorexa HOK
o a P ;H https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOMCTBA CEPhI
293 CepoBoaopon, cTpoeHue, pu3ndeckue u bubnuorexa [IOK
o XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCIOTAa,
224 ¢bu3nvecKre 1 XUMHYECKUE CBOMCTBA brbmmorexa [TOK
o ’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHAMHWYECKHUE PEAKINH, JIEIKAIUE B
OCHOBE TIPOMBIIIUICHHOTO criocoba
2.2.5 MOTYYECHHS CEPHOM KHUCIOTHI bubmorexa LOK
o y p ’ . https://m.edsoo.ru/00adec8a
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH
Cpelbl COETUHECHHSIMU CEPBI
2.2.6 Brruucienne MaccoBoil J0JIM BEIXOAA bubmnoreka [IOK




MPOJYKTa peakiuu

https://m.edsoo.ru/00adec8a

OO6m1as XxapakTeprucTHUKa 3JIEMEHTOB V A-
rpymibl. A30T, paclipoCTpaHEHUE B

bubmnoreka [IOK

2.3.1
npupojie, GU3NIeCKue 1 XUMHIESCKUE https://m.edsoo.ru/00adeeat
CBOIICTBa
232 AmMMHaK, ero Gu3NYecKue 1 XUMUIECKHe bubnumorexa [IOK
o CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
[IpakTuyeckas padora Ne 3 o Teme
233 «lTonyuenne ammMuaka, U3y4eHHUE €T0 bubmoreia HOK
e . Y - 13y https://m.edsoo.ru/00adf180
CBOMCTBY»
234 A3oTHas KucnoTa, e€ pusnueckue u bubnnorexa [IOK
o XHMHYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATIbHBIX
235 noOpeHnii. XuMu4ecKoe 3arpsi3HeHIe bubmorexa HOK
o yAoop o p https://m.edsoo.ru/00adf518
OKpYKaroIIel Cpeibl COeAMHEHUSIMU
azoTa
Docdop. Oxcun docdopa (V) u
2.3.6 (1)00(%)0 pHa;[ KI/ICJ‘I((i))Ta q)(blxll)an(qezzxne u bubmorexa HOK
o P L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIy4eHHE
Hcnone3oBanue GpocdaToB B KauecTBE
2.3.7 MUHEPAJBLHBIX YI00peHuil. 3arpsi3HeHue bubmmorexa [JOK
o p N yAOOP - 2arp https://m.edsoo.ru/00adfc20
MIPUPOHOM cpenbl hocdaTaMu
241 VYrnepoa, pacnpocTpaHeHue B IPUPO/IE, bubmmoreka [JOK
o (bu3HYECKrEe U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
2.4.2 Oxcunpl yraepojaa, ux pusndeckue u bubmmoreka [JOK

XUMHYECKHUE CBOMCTBA. DKOIOTUYECKUE
poOJIEMBbI, CBSI3AHHBIEC C OKCHUJIOM

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




yraepona (IV)

bu6mmoreka [JOK
2.4.3 YronbHas KUCIIOTa U €€ COJU 1
https://m.edso00.1u/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
244 "[TonydyeHne yriekucioro rasa. | bubnnorexa IOK
o KauectBenHnas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHayanbHBIEC TOHATHS 00
2.4.5 OPraHMYEeCKHUX BEIIECTBAX KaK O 1 bubmmorexa LHOK
o p https://m.edsoo.ru/00ae054e
COCTMHECHHSX yTIIepoaa
bubnnoreka [IOK
2.4.6 Kpemuuii u ero coeguHeHust 1
p a https://m.edsoo.ru/00ae080a
[Ipaktuyeckas pabora Ne 5. Perenue
47 SKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME | bubmmoreka [JOK
o «Baxxneinine HeMeTaJIbl 1 UX https://m.edsoo.ru/00ae0bf2
COCTMHCHHUSI
KonTponbnas padora Ne3 o teme
2.4.8 «BaxHeie HeMeTaIbl U UX 1 bubmmorera [JOK
o https://m.edsoo.ru/00ae0e18
COCIUHCHHS
Hroro no pazneny 25
OO01mas XxapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJLJIOB.
bubmuoreka [{OK
3.1.1 Mertannnueckas CBsI3b M METaJlTHIeCKast 1
.. https://m.edsoo.ru/00ae103e
Kpuctajuinueckas pemérka. dusnyeckue
CBOICTBA METAJIIOB
3.1.2 XUMHUYECKUE CBONCTBA METAJIIOB. 1 bubmuoreka [JOK




DNIEKTPOXUMHUYECKUH Psil HATTPSKEHUI
METaJJIOB

https://m.edsoo.ru/00ael 156

O61me crmocoOb! MOTyYeHUST METAIIOB.
CruiaBel. BeruucieHus o ypaBHEHUSAM

Bbu6mmoreka [JOK

3.13
XUMHUYECKUX PEAKLUMN, €CIIM OJUH U3 https://m.edsoo.ru/00ael156
pEeareHTOB COJICPKUT MPUMECH
bubnnoreka [HOK
.1.4 I1
3 OHATHE O KOPPOSHH METaILIOB https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
3.2.1 [lenounnie merame! https://m.edsoo.ru/00ae14b2
322 OxcHuabl ¥ THAPOKCUIBI HATPUS U KaJIHUs bubmmorexa [IOK
o A AP A p https://m.edsoo.ru/00ae14b2
123 [IlenoyHO3eMeENbHBIE METATIIBI — bu6mmoreka [JOK
o KaJbIUA U MarHU| https://m.edsoo.ru/00ael5e8
. bubnuoreka [JOK
324 Bakueiiime coequHeHN KaJIbIU httns://m edsoo.rw/00ae ] 568
3.2.5 O06001IeHrEe ¥ cucTeMaTh3alus 3HAHUH
126 JKEcTKOCTh BOJBI M CIIOCOOKI €€ bubmnoreka [IOK
o yCTpaHEeHHs https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
3.2.7 "XXEcTKOCTh BOABLI M METOJIBI €€ bubnmorexa [OK
o | A 8 https://m.edsoo.ru/00aelae8
YCTpaHECHHSI
bubmnoreka [IOK
3.2.8 An I
FOMUHHH https://m.edsoo.ru/00aeclc64
AM@oTepHbIe CBOMCTBA OKCHIA U bubnuorexa [IOK
3.2.9
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
b K
3.2.10 Keneso nomotera 10

https://m.edsoo.ru/00ael1d86




1911 OKcupl, THAPOKCHUIBI U COJIU Keje3a 1 bubmnoreka [HOK
o (IT) u xenesa (I11) https://m.edsoo.ru/00ae35e6
3.2.12 O000611IeH1E U CUCTEMAaTH3all|s 3HAHUH 1
IIpaktuyeckas pabora Ne 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
3.2.13 . 1
«Baxxuen1me MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUHI, €CIIH OJUH U3
3.2.14 €areHTOB JIaH B U30BITKE WJIH COJICPIKUT 1 bubmorexa HOK
o P 8 vﬂ P https://m.edsoo.ru/00ael1750
npuMecu. Beraucienust MaccoBoi 10yu
BBIXO0/Ia TIPOIYKTA PEAKIINH
3.2.15 O00011IeH1E U CUCTEMATH3AIU 3HAHUI 1
KonTponbnas pabota Ne4 mo teme
3.2.16 «BaxkHelnre MeTaIbBl U UX 1
COETUHEHHSY
Hroro no pazgeny 20
41 BemectBa 1 MmaTepuainbl B TOBCEIHEBHOM | Bbu6mmoreka [JOK
' ’KU3HHU YeJIOBEKa https://m.edsoo.ru/00ae350
47 XUMHUECKOE 3arps3HEHUE OKPYIKaAIOIIEH 1 bubnmoreka [JOK
' Ccpeib https://m.edso0.ru/00ae4270
43 Ponp XxuMuM B pelIeHNN YKOJIOTUYECKHUX 1 bubnuoreka [IOK
' npooyem https://m.edsoo.ru/00ae4270
Hroro no pazneny 3

4

PesepBHbIil ypok. O60011eHIE 1

bubmnoreka [IOK




CUCTCMAaTHu3alusa 3HAHHI

https://m.edsoo.ru/00ae0d0a

67 PesepBHblil ypok. O60011eHne u | bubnuoreka [IOK
cUCcTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PezepHsblit ypok. O0001IeHNE 1 1 bubnumoreka [IOK
cUCcTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




OLEHOYHbLIE MATEPHAJIBI 8 KJTACC.

JleMoHCTpaIlMOHHbIE KOHTPOJIbHBIE paOOThI IO XMMHH B 8 KJIacce cocTaBlieHbI ¢ yuétoMm crerudukaropa BIIP u OI'D 1o
xumuu 2023 rona.

JlemoBepcHsi KOHTPOJIBLHOM padoThl Ne 110 Teme «BeniecTsa 1 XUMHUUECKHUE PEAKLIUN.

1. IlpenmMeToM M3y4YeHUsI XUMHUH SIBJISIFOTCS BEIIECTBA. BHUMATENBHO pACCMOTPUTE NPEIIOKEHHBIE PUCYHKH. Y KQXKUTE
HOMED PUCYHKA, HA KOTOPOM H300pak€H 00BEKT, COACPKAITUI MHANBUAYAIbHOE XUMUYECKOE BEILIECTBO.

’.

|
i~
?—) ‘-,:E-b' X |
5 >
E “
|
Puc. | Puc. 2 Puc. 3

2.Yxaxure JiBa mpuMepa TBEPAbIX CMecei
1) >xene3Hbie U IPEBECHBIEC OMUIIKM2) CMECH BOJBI U COJIU
3) cMech cepebpa u 30510Ta4) BO3ayxS) OI0UHBIN COK

3.CootHecure:

SBnenus [TpuMepsl sIBJICHUN

1. puzmueckue a) MCIapeHue BOJIbI U3 PEKU

2. XMMHMYECKHE SBIICHUS | 0) pacpOCTpaHEHHUE 3amaxa ClupTa
B) THUEHHUE Msica

r) oOpa3oBaHuUE UHES

1) PIKABJIEHUE TBO3ISI




4.]J1anbl 1Ba XUMHUYECKUX AieMeHTa A u B. M3BecTHO, 4TO B aToMe 31ieMeHTa A coep:KUTcst 12 mpoTOHOB, a B aTOMeE
anemeHnTa B — 16 251eKTpOHOB.

1) Ucnons3ys [leproanyeckyro cucreMy xumuueckux 3iaemeHToB J[. . MenzeneeBa, onpenennTe XUMHUYECKUE JIEMEHThI
A uB.

2) Ykaxurte HOMep nepuoa u HoMmep rpyninsl B [lepuoanueckoii cucreMe xumudeckux 3yeMenToB J1. 1. Menneneesa, B
KOTOPBIX PACITOJIOKEH KaX bl JIEMEHT.

3) YcraHoBuTE, METAJIJIOM WJIM HEMETAJJIOM SIBJISIFOTCS IIPOCTHIE BEIIECTBA, 00pa30BaHHBIE STUMU XUMUYECKUMU
AJIEMEHTAMUCUCTEME XUMHUUYECKUX d1eMeHTOoB J[. M. MenaeneeBa, B KOTOPBIX PACIIOIOKEH KA/l 2JIEMEHT.

DeMeHT Ha3zBanue Howmep Howmep rpynmsr | Meramn nim
XMMHUYECKOr0 | MEpHoaa HEMETAJLI
AJIEMEHTA

A

b

5. OHp@I[GJ'II/ITB BAJICHTHOCTH 3JICMCHTOB I1O (bOpMy.HC BCUICCTBA:
a) A2036) K2S  B) SO2r) As205

6. CocTaBUTH (bOpMYJIBI IO BAJICHTHOCTHU JIJIAA CJIIOKHBIX BCUICCTB, COCTOANMX U3 KUCJIOPOJa U CICAYIOINX XUMUYCCKUX
QJICMCHTOB:

a) xpoma (IITI)  ©) cepebpa(l)  B) mapranma (IV)  r) 6apus
7. TlociienoBaTenbHOCTh NIEMCTBUN IIPU PA3ICIIEHUN CMECH COJIM U JPEBECHBIX OMMUIIOK CIIEIYIOLIAs:

1) neperonka 2) BeinapuBanue 3) ¢puibTpoBaHue 4) pacTBopeHue B Boje 5) xpomarorpadusi. OTBeT: (B otBeTe
3anuuInTe HUQppl, COOTBETCTBYIOIINE NOCIEA0BATEIBHOCTH 1EHCTBUN)



8.PaccraButh k03 duiineHTs B ypaBHeHUsIX. [loguepkHyTh (hOPMYIIBI CIIOKHBIX BeliecTB. OnpeenuTh THITHI
XUMHYECKUX PEAKIIUM:

a)Cu+02=Cu0 6)K+H20=KOH+H2 8)C3H8=C+H2 r)HCl+MgO =MeCI2 +H20

9.BbIunCIIUTE OTHOCUTEIBHYIO MOJICKYJISIPHYIO MacCy BEIIECTBA U MACCOBBIE JIOJIU AJIEMEHTOB B BellecTBe N20.
10.Halinute KOIM4ecTBO BellleCTBA BOAbI, KoTopoe HaxoauTcs B 200 T BOJbI.

JlemoBepcusi KOHTPOJILHOM padoThINe 2 «Kucnoposa. Bogopoa. Bogay.

1.BriGepuTe 1Ba BRICKA3bIBAHUS, B KOTOPBIX TOBOPHUTCS O BOJAOPO/IE KaK O XUMHUECKOM IJIEMEHTE:
1) Bogopox BXOAHT B cOCTaB OOJBITUHCTBA OPTaHUISCKUX COCTMHECHUN

2) Bonmopon — camblii 1Erkuii ra3

3) BoaopoioM 3armoHS0T BO3AYITHBIC IIaphl

4) Bomopoa coAaepKUTCS B BYJKaHHUSCKHX Ta3ax

5) Monekyna MeTaHa COACPIKUT YETHIPE aTOMa BOJIOpOAa

2.113 npeasiosKeHHOT0 NepedHst PU3NUYECKUX CBOMCTB BBIIUIIUTE T€, KOTOPbIE OTHOCATCS K KHCIOPOAY.

ArperaTHoe cocTosiHue (TBEPI0E,KUAKOE,ra3000pa3HOe)

L BeT(OecBEeTHBIN, TOIy00M, KENTO-3eNEHBIN, OypPHIi)

3anax (0e3 3amaxa, pe3Kuil yayluarouun, pe3kui crenupuiecKuil)

PacTBopuMoOCTB B BO/Ie: XOPOIIIO PACTBOPUMBIN BEIIECTBO, IJIOXO PACTBOPUMOE BEIIECTBO, HEPACTBOPHUMOE BEIIECTBO.
3. CooTHecuTE Ha3BaHUE BEIIECTBA U €r0 OOBEMHYIO JOJI0 B BO3AYXE

BemiectBo O0ObBéMHas 101

1.Asor (N2) A. 21%




2.AproH (Ar) b. 0,9%

3.Kucnopon (02) B. 0,03%

4.Yraekucnsiii raz (CO2) I'. 78%

4.BpiOepu Bce XapaKTEpUCTUKU /IS armapaTa, h300paxEHHOro Ha pUCyHKe

(5
,'TI".;,

L .

A.2T0T npubOP UCIONB3YIOT I MOyYEeHUsI BOAOPOIA

b.C 3TiM anmapaTtomM MOKHO padOTaTh KaK YUUTEINI0, TaK U yYaIluMCs
B.C sTuM anmapatom MOXKHO paboTaTh TOJBKO YYUTEIIO

I'. Ha ¢otorpadun nzobpaxeén annapat [ omabmxu

J1. DTOT puOOpP UCHONB3YIOT JIJIsl OJYUYEHHS KUCIOPOIa

E.Ha dotorpaduu nzodbpaxeén annapar Kunna

5. Kakue ABa YTBCPIKACHUA BCPHLI IJIA XaPAKTCPUCTUKU dAHOMAJIBHBIX (I)I/IBI/IIICCKI/IX CBOMCTB BO,ZIBI?

A. HauMeHbIIas 1eTy4eCTh CpeId COEAMHEHUI BOIOPOA C JIEMEHTAMHU ITOATPYIIIIBI KUCIOpoAa

b. [IposiBasieT aHOMAJIBHO HU3KYIO TEMIEPATYPY KUIIEHUS CPEIN COETUHEHUI BOJOPOAA C 3JIEMEHTAMU MTOATPYIIIIBI
KHCIIOpoAa

B. Hauboree Bbicokasi TEIIONMPOBOTHOCTD U3 BCEX JKUIKOCTEH

I'. [Ipy NOHMKEHUH TEMITEPATypPhl INIOTHOCTh PABHOMEPHO YMEHBIIAETCS

J1. HauGoubiiasi mioTHOCTH npu Temmneparype () rpaaycos.



6.YCcTaHOBUTE COOTBETCTBUE MCKAY UCXOAHBIMHA BECIICCTBAMU U IMPOJAYKTAMHU PCAKIINH.

Hcxoonvie eeulecmea HpO()yKWIbl peaxkyuu
1) HzO + NaZO. a) NaOH + Hz.

2) NaOH + CO.. 6) NaCl + H:O.

3) Na + H,O0. B) NaOH.

4) NaOH + HCI. r) Na,COs + H,0.

7. B Boze maccoii 250 r pacTBOpuiv XJI0pua HaTpus macco 25 1. Onpeiesin MacCOBYIO OO COJIA B TTOJTYYEHHOM
pactBope. OTBET Jai B MPOIIEHTAX C TOYHOCTBIO /10 COTHIX.

JlemoBepcHsi KOHTPOJIbHON PadoThl Ne3 1o Teme "OCHOBHBIE KJIACChl HEOPTaHUYECKUX COETMHEHUN" .

1. ®opmyna cunukata xxenesa(lll): a) Na2Si03; 6) FeSO4; B) Fe2(Si103)3;
r) FeSiO3.

2. Kakas u3 npuBEIEHHBIX COJIEW PaCTBOPHUMA, HAUIIMN €€ Ha3BaHUE:
a) Zn3(PO4)2; 6) Ag2CO3; B) MgS103; r) Na2Si03.

3. Cpenu nepedrcaeHHbIX peakluii peakiiue HeuTpanu3aluu SBIsIeTC:



a) Zn + 2HCI = ZnCI2 + H2;
6) 2KOH + H2S103 = K2Si03 + 2H20;

B) CaO + H20 = Ca(OH)2;

r) 2Na + 2H20 = 2NaOH + H2.

4. Beimumu opmyity 0€CKUCIOPOIHON KUCIOTHI, MOIUIIHN ¢¢ Ha3BaHUC:
a) HCI; 6) KH; B) H3PO4; r) NaOH.

5. PactBop H3PO4 6yner B3aumojerictoBath ¢: a) NaCl; 6) Ag; B) Ni; r) Cu.

Hanumum ypaBHEHHE COOTBETCTBYIONIEH PEAKLIUN

6. [IpoayKThl B3aUMOAEHUCTBHS COJISTHOM KUCIOTBHI U OKCUA KaJIbLIMS:
a) CaCl2 + H21; 6) CaCl + H21; B) CaCl2+ H20O; r) oHU HE B3aUMOJIEUCTBYIOT.

Hanuim HeoOxo1MMoe ypaBHEHHE peaKIiu

7. PactipeenuTte BeliecTBa 1Mo KOJOHKaM TaOJMIILI U JIAWTE Ha3BaHUS BEIIECTBAM:

Kuciaotabl
€ OKCHBI

OCHOBHBIE
OKCH/IbI

Conu

OcHOBaHHU
P

KucnoTsl
OJHOOCHOBHBIE

Kuciotsl
MHOTOOCHOBHBIE

FCO, HCl, FGSO4, H3PO4, Li3PO4, CaCO3, Mg (OH)z, st, N205, K,0O




8. Jlonuiy BO3MOXKHBIE YPaBHEHHS pEaKIUi, YKaKi UX TUT peakiuH (3 6ana):

H2S04 + Au= ...,
Li+H20=...,

Na20 +H20 = ...,
Cu(OH)2 + HNO3 = ... .

9. Paccumnrait maccy okcuaa pochopa (V), kotopsliit oOpasyercs mpu BzaumoencTsuu pocdopa maccoii 3,72r ¢
KHuCopoaoM (2 6ana).

JlemoBepcHsi KOHTPOJILHOM padoThl Ne4 1o TeMe «CTpoeHrue aToMa. XMMHUUYECKasl CBSI3bY.

Ne 3a1anus B Ne 3aganus mo YpoBenb KosmuecTBo ITpumepHoe
KOHTPOJILHOW | cienuuKaTopy CJIOKHOCTH 0aJsJ10B Bpems
paborte 3aJlaHus BbINOJTHEHHSI
3aanusi (MMH.)

1 2 0a30BbBIN 1 3

2 2 0a30BBII 1 3

3 6 0a30BBbII 1 3

4 6 0a30BBII 1 3

5 3 0a30BBII 1 3

6 5 0a30BbIH 1 3

7 5 0a30BBII 1 3

8 4 MOBBIIIEHHBIN 2 7

9 4 MOBBIIIEHHBIN 2 7

10 15 0a30BbII 5

Htoro 40

1. Ha pucynke nzobpakeHa Mojelib aToma:



2

KakoMy XUMHUYECKOMY 3JIEMEHTY OHa COOTBETCTBYET?
1) amromMunn02) 6opy3) azoty4) dhochopy

2. Ilo msTh JEKTPOHOB HA BHEIIHEM JICKTPOHHOM CJIO€ HAXOJAUTCS B aTOME KaXJI0TO U3 XUMHUYECKUX AJIEMEHTOB:
1) Be, B, Li

2) As, Se, Br
3)C, Si, Al
4) N, P, As

3. Yucio 37eKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CIIO€ aTOMa, SIPO KOTOPOro coaepkuT 10 mpoTOHOB, paBHO
1) 82)23)64) 4

4. ITopsimKOBBI HOMEP XUMUUYECKOTO 3ieMeHTa B [lepuonnueckon cucrteme Jl. 1. MeHnneneeBa COOTBETCTBYET:
1) unciy 2eKTPOHOB B aTOME

2) 3HAYCHUIO BBICILIEH BAJICHTHOCTH 3JIEMEHTA IO KUCIOPOIY

3) uncay 3JeKTPOHOB, HEIOCTAIOIINX JI0 3aBEPIICHUSI BHEIIHETO 3JIEKTPOHHOTO CIIOS

4) 4nciy 3JIEKTPOHHBIX CIIOEB B aTOME

5. Hemerammueckue cBOMCTBA yCUIIMBAIOTCS B PALY
HN =P — As

)N —=-C—B
3)N =0 = F
4)C — 51 — Ge



6. TonbkO KOBaJIEeHTHAs HETOJISIPHAS CBA3b UMEETCS B
1) MmonekyJiie BoabI

2) KpHCTaJmeSiOZ

3) KpucTajie KpEMHUS

4) MoJieKyJie epoKCcHUaIa BOJAOPOaa

7. XuMH4€eCKas CBSI3b B MOJIEKYJIE NH;j
1) koBasieHTHAs HEMOJIIpHAasI

2) KOBaJICHTHAasl MOJIIpHast

3) noHHas

4) BoiopoiHast

8. B KakOM COE€IMHEHNH CTEIIEHb OKHUCIIEHUS a30Ta paBHa +37
1) NagN

2) NH3

3) NH,Cl

4) HNOQ

9. MakcumainbHO BO3MOKHYIO CTCIICHb OKHUCJICHUA aTOM CCPBI IIPOABJEACT B COCAMHCHUN
1) HQS

2) HQSO4

3) K2503

4)SF4



10.YcTraHoBUTE COOTBETCTBUE MEXKAY CXEMOU OKHCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIIUU U CTEIIEHbIO OKUCIICHUS
BOCCTAHOBUTEJIA B HEM.

oo
A)S + Hy804 - SO + H50 10
p) H202 -~ H20 + Og 2) 41
B) FeO + C - Fe + CO 3) 42
4) -1
5)+6

3anumure B TaOIHILy BEIOpaHHBIE ITUMPHI 110]] COOTBETCTBYIOIMMU OyKBAMH.

OLHEHOYHbLIE MATEPHAJIbBI 9 KITACC

JleMoHCTpallMOHHBIE KOHTPOJIbHBIE PA0OTHI 10 XUMHUH B 9 Kilacce cocTaBiieHsbl ¢ yuéroMm cnenupukatopa OI'D no xumuu

2023 rona.
Ne 3a1anus B Ne 3aganus mo YpoBeHb Koun4yecTBo IIpumepHoe
KOHTPOJIbHON | cenuuKaTopy CJIOKHOCTH 0aJ10B BpeMsl

padote 3aiaHus BbINOJTHEHH S
3aganus (MMH.)

1 5 0a30BBII 1 3

2 2 0a30BbIi 1 3

3 3 0a30BbIf 1 3

4 2 0a30BbII 1 3

5 2 0a30BBIi 1 3




7 5 0a30BbIH 1 3

8 2 0a30BEIN 1 3

9 15 0a30BbIit 1 4
10 21 BBICOKHM 6 4-8
11 2 0a30BbIil 2 7
Hroro 40

JlemoBepcusi KOHTPOJIbHOH PadoTBINe 1«llepruoanueckuii 3akoH U cTpoeHue aroMa. CTpoeHUe BelecTBa. XUMUUECKAs
CBS3b)»

Yacrs 1

Buumamenvno npouumaiime xasicooe 3aoamnue (A1 — A9), uz uemvipex npeoIodHCeHHbIX 8APUAHIMOE OMBEN08 Bbloepume
0OUH NPABUTILHBILIL

Al. BemiecTBo ¢ KOBaJICHTHBIM HEMOJIIPHBIM TUIIOM CBSI3H:

1) N2, 2) Na, 3) NaCl,4) H20

A2.Y atoma Kanus YHCIIO 3JEKTPOHOB U MPOTOHOB COOTBETCTBEHHO PABHO:
1)19u39,2)19120,3)39u19,4) 19u 19

A3 Hemeraiuinueckne CBOKWCTBA AJIEMEHTOB B IIEPUO/IE:
1) yMeHbIIIatoTCs, 2) YBEIMUUBAIOTCS, 3) HE U3MEHSAIOTCS, 4)yMEHBIIIAIOTCS, a 3aTEM YBEIUUUBAIOTCS

A4. Yucmo 3IeKTPOHHBIX YPOBHEH OIpenesseTcs 1o:
1) Homepy rpynisL,2) HOMEpY pAfia,3) MOPSIAKOBOMY HOMEDPY,4) HOMepy nepuoia

AS. Hucno 31eKTpOHOB Ha BHEITHEM YHEPreTHUECKOM YPOBHE B aTOMe HaTpus paBHo:1) 3, 2)5, 3)1, 4)31

A6. B Bemectse ¢ hopmynoit H20 cBs3b:
l)uonHasi, 2)KoBaJieHTHas MOJIsIpHAsi,  3)KOBaJICHTHAs HEMOJIsipHAas,4)MeTauinuecKas

A7. KakoMy 3JI€EMEHTyY COOTBETCTBYET dIeKTpoHHas Gopmyna 1s*2s*2p®3s*3p™:
1)S, 2)Ar, 3)P, 4)CL



A8.Crenens oxucnenus cepsl B coeaunenusx SO°, H,S, HoSO; cOOTBETCTBEHHO PABHBI:
1)+6,-2,+4 , 2)-2,+4,+6, 3)+6,+4-2, 4)+4,+6 -2.

A9. Hanmmmre ypaBHEHUs pEakiui, C TOMOIIBI KOTOPBIX MOYKHO OCYILECTBUTH CIEAYIOLINE ITPEBPALLCHHUS:
P —> P205 —> H3PO4 —> Na3PO4

A 10. Onpenenure maccy kapoonata kanbiust CaCO3, eciiv pu €ro TEPMUUYECKOM Pa3IOKEHUU BbIJIETsAETCS 45 TUTPOB
YIJIEKHUCIIOTO Ta3a.

JleMoBepcHsi KOHTPOJIbHOI padoThl Ne2 110 Teme «IEeKTpOoIUTHIECKas AUCCoUalnsl. XUMHUYECKUE PEaKIuu B
pacTBOpax».

Ne 3a1anus B Ne 3aganus mo YpoBenb KoumnuecTBo ITpumepHoe
KOHTPOJILHOW | cienuuKaTopy CJIOKHOCTH 0aJJ10B Bpems
paborte 3ajaHus BbITIOJIHEHH I
3aanusi (MMH.)

1 13 0a30BbIi 2 3

2 14 0a30BBII 1 3

3 13 0a30BbII 3 9

4 13 0a30BbIH 2 6

5 13 0a30BbII 8 6

6 17 TTOBBIITCHHBIN 2 5

7 22 TTOBBIIICHHBIN 1 8

Uroro 40




K*, 8%, Cu™, NO;, T
1.Pactipegenute Ha TPyNIIbI CIEAYIOIINE HOHBI:

Mg, AI*, 807", Ba*, Fe*, CI", CO; .

| KaTnonsl | AHUOHBI

2.Kak Ha3pIBAIOTCS M Y€M OTJINYAIOTCS APYT OT JIpyTa YacTUIlbl, 0003HAYEHHBIE caeayronuMu cumBoiamu CO2, C0O3%*?

HBr, Br,, CuCl,, NO,, K,0, HNO,, LiOH

3.13 mpe 1j10’KEeHHOr0 CIUCKA: RSEEE - W s - » K,CO;, MgO, SO,
A)Bpimummmre ¢hopmyIibl HOHHBIX COSTUHEHUM
b)Kakue coeqHEHUs OTHOCATCS K AJIEKTPOJIUTAM
B) CocTtaBpTe ypaBHEHUS JICKTPUUCCKONTUCCOITUAITNH

4.Kakwne u3 BeniecTs, GOpMyIiIbl KOTOPBIX MPOBEAEHBI, MOTJIA OBbI COACPIKATHCS B HCTIHITYEMOM PacTBOpPE (CM. puc)?
3anuinTe ypaBHEHUS PEAKIMH UX JUCCOLMAIINN

KOH, Cu(OH),, HNO;, AgCl, Na,CO,,

Fe,(S0,);, Si0,.

1l

5. 3akoHUHTE YPaBHCHUA AUCCONHUAINN CUJIBHBIX U caa0BIX QJICKTPOJIUTOB:

1) ZnSO, — 5) — 2K* +S07
2) HCIO = 6) — 2K* +80}
3) Ba(OH), - 7 — Fe® +2NO;
4) H,PO, = 8) — Fe* +2NO;

6.YcTaHOBUTE COOTBETCTBHE MCKIY BBaHMO)ICP'ICTByIOIHHMH HOHaMHU U Ha6J'IIO)IaeMBIM PE3yJIbTaTOM BSaHMOHCﬁCTBHH.



B3AI/IMOI[EI>’ICTBYIOL[[I/IE MNOHBbI PE3VJIBTAT B3AHMOI[EIZCTBH§[
A)H" n SO3* 1) BbLIENEHHME ra3a

b) H" u Si03* 2) 2) BBIAETEHUE OCAKa

B) H' u CO3*

I') Ba>* u CO3>

7.B 657 M Boasl pactBopuiiu 44,8 1 xsmopuctoro Bogopoaa. OnpeaennTe MacCoBYIO
JIOJIFO KUCJIOTHI B IOJIyYEHHOM PacTBOPE.

JdemoBepcusi KOHTPOJIbLHOU PadoThI Ne3 1o Teme «BaxHeime HeMETaIIbl U UX COSAUHEHUSD)

Ne 3ajanus B Ne 3ajanus no Yposennb KosmmuectBo IIpumepnoe
KOHTPOJILHON | cenuuKaTopy CJIOKHOCTH 0aJlJ10B BpemMsl
pa6orte 3ajaHus BbITIOJIHEHHSI
3agaHus (MMH.)

1 2 0a30BBIN 2 3

2 3 0a30BbIH 1 3

3 4 0a30BbIN 1 3

4 8 0a30BEIN 1 3

5 12 MOBBIIICHHBIN 2 5

6 6 MOBBIIITEHHBIN 1 3

7 9 MOBBIIIEHHBIH 2 7

8 8 MMOBBIIICHHBIN 1 3

9 18 0a30BEIN 1 5

Hroro 40

Al. ®opmyIibl BBICILIETO OKCHJIA U JIETYYEro BOAOPOJIHOIO COEAMHEHUS 3JIEMEHTA D € AJIEKTPOHHOU (hopMyJioil aToMa
1S°2S°2p*



1) 90, u H; 3) 90: n Hy2.
2) 9,05 1 IH; 4) 9,0, u HD.

A2. CiocoOHOCTh aTOMOB MMPUHUMATh AJIEKTPOHBI YMEHBIIIAETCS B PAJY:

DF-Cl-Br-1 3)Br-1-F-Cl
2)I-Br-Cl-F 4)Cl-F-1-Br
. N*=N"
A3. Cxema npeBpalieHui COOTBETCTBYET XUMUYECKOE YPaBHEHUE
1) N> + 3Mg = Mg:N; 3)N> + 0, =2NO
2) N2+ 3H. = 2NH; 4) 2NO + O; = 2NO,

A4. Oxcup cepsol (V) He B3auMoOIeHCTBYET ¢ BelIeCTBAMHU, (hOPMYJIIbI KOTOPBIX MPE/ICTABICHBI:
1) CO2 2)H20 3)KOH 4)MgO.

A5. Yon SiO3*M0KHO 0OHAPYKUTH C TIOMOLIBIO PACTBOPA, COAEPIKAILETO KATUOH:
1)6apus 2)Bomopona 3)kambimsi 4) cepedpa

A 6. BepHbl 11 cneayromme BbICKa3bIBaHUS ?

A. B epnoie OKHCIUTEIbHBIC CBOWCTBA aTOMOB JJIECMEHTOB C YBEIUYCHHEM MOPSIKOBOTOHOMEPA YCHUITUBAIOTCS.
b. B mepuojie okucIuTenpHbIE CBOMCTBA AaTOMOB JIEMEHTOB C YBEITMUCHHUEM MOPSIKOBOTOHOMEpA OCIa0eBaloT.
1) BepHO TOIBKO A3) BepHO TOJIbKO b

2) BepHBI 00a cyxaeHusn4) o0a CyKJACHUS HE BEPHBI

A7.YCcTaHOBHUTE COOTBETCTBUE MEXIY PEArupyONMMHU BEIIECTBAMU U MTPOTyKTaMU(-OM) UX B3aUMOJICHCTBHUS: K KaXKIOM
MO3UITMH, 0003HAYCHHOM OYKBOH, T0I0€pUTE COOTBETCTBYIONTYIO MTO3HITHIO, 0003HAUYCHHYIO ITU(POI.



PEATMPYIOLLWE BELLECTBA MPOAYKThbI B3AMMOJENCTBUSA

A) NaOH + Cl; — 1) NaNO; + H,0O
B) NaOH + N;Os5 — 2) NaCl — H,O
B) NaOH + N2O3 — 3) NaNO3 + H,O

4) NaClO + NaCl | IO

AS8. Yraepon B3anmoieiicTByeT ¢ BemecTBaMu. OTBET 3aMUIINATE TTOCICIOBATEIHFHOCTD IU(P B MOPSAKE BO3PACTAHUS:
1) CuO 4) O,

2) SO, 5) Ha

3)Ca 6) KOH
B3. Maccosas noinst kucinopoja (B%)a30THON KUCIIOTE paBHA ..... (3aMUIINTE YUCIIO0, C TOYHOCTHIO J10 JECATHIX)
Yacts 3

3anuimuTe HoMep 3aJaHus ¥ TIOJTHOE pelIeHuE.
Cl1. Cxonbko 1 yraekucioro rasza Beraenurcs u3 120 r mpamopa, conepxarero 18 % npumeceil, npu 1€CTBUN HA HETO
M30BITKOM COJITHOW KUCIIOTHI?

JlemoBepcHsi KOHTPOJIbHOM padoThbl Ne4 o TeMe «BaxkHeime MeTauibl U UX COCAMHECHUS»

Ne 3ajanus B Ne 3ajanus no Yposenn KoimuecTBo IIpumepHoe
KOHTPOJIbHOH | cnenuuKaTopy CJIOSKHOCTH 0aJ1J10B BpemMs
pa6orte 3ajaHus BbITIOJIHEHHSI
3ajanusi (MHMH.)

1 1 0a30BbIi 1 3

2 6 0a30BbIi 1 3

3 8 0a30BbII 1 3

4 5 0a30BbIi 1 5

5 12 MOBBILLICHHBIN 2 7

6 14 0a30BbIi 1 3

7 21 MOBBIILICHHbBIN 4 16

Hroro 40




1.BriOepuTe 1Ba BhICKa3bIBaHUS, B KOTOPBIX TOBOPUTCS O XKEJIE3€ KaK O XUMUYECKOM JIEMEHTE.
1) XKeneszo pearupyeT ¢ XJIOPOM.

2) XKeneszo ObICTPO prKABEET BO BIAKHOM BO3JIyXE.

3) Ilupur sBisieTcst CBIPEM ISl TOTYUYEHUS Kee3a.

4) I'eMorno0uH, COAEPKALIUN KENE30, IEPEHOCUT KUCIOPO/I.

5) B cocraB p:kaBUMHBI BXOJUT KEJE30.

2.Kakue 1Ba yTBEpKICHUS BEPHBI JJI XapaKTEPUCTUKU KaK MarHus, TaK U KpeMHUs?
1) DnekTpoHBI B aTOME PaCIOI0KEHBI HA TPEX ANEKTPOHHBIX CIIOSX.

2) CoOTBETCTBYIOIIIEE MPOCTOE BEIIECTBO CYIIECTBYET B BUJIE JJBYXaTOMHBIX MOJIEKYJL.
3) XuUMHUUYECKHI 2JIEMEHT OTHOCUTCS K METasllaM.

4) 3HayeHHe FNEKTPOOTPUIIATEILHOCTH MEHBIIIE, YeM y docdopa.

5) XuMuueckuid 3IeMEHT 00pa3yeT BhICIINE OKCHUIBI ¢ 00111el popmyoit 30 .

3.M3 mpe1i0’)KeHHOTO TIEPEUHsI BRIOEPHUTE JIBA BEIIECTBA, KOTOPBIC PEarupyroT ¢ OKCUAOM aTFOMHHHS:
1) Cu{OH),
2) HNOjy
3) O
4) Be(OH)»
5) Na-O

4.V13 mpenyiosKeHHOT0 TIePEYHs BRIOSPUTE IBE MAphI BEMIECTB, MEXTY KOTOPHIMHU MPOTEKAET PEAKIIHs 3aMEIICHUSI.
1) >xeme3o0 1 HUTpAT cepedpa

2) okcua cepbl(VI) u okcup xenesa(Ill)

3) okcun meau(Il) u consnas kuciaoTa

4) anroMUHUHI U XJIOP



5) Hatpuii u Boja

5.YcTaHOBUTE COOTBETCTBUE MEXKTY PEarupyOIIMMH BEIIECTBAMHU U TIPU3HAKOM MTPOTEKAIOIIEH MEK Ty HUMHU PEaKIIUU: K
KaXXJ10M MO3UIMU, 0003HAYEHHON OYKBOM, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UIMI0, 0003HAYCHHYIO TU(PPOH.

PEAITMPYIOLLUWE BELWLECTBA MPHM3HAK PEAKLIMIA
A) FeCls (p-p) u NaOH (p-p) 1) BbinageHuwe benoro ocaaka

B) FeSOy4 (p-p) u Ba(NO3)> (p-p) 2) ebinageHue byporo ocaaka
B) FeS u H>SO,(p-p) 3) BbiNageHue cepo-3en8Horo ocajka

4) BblAaeneHue raza

6.BBI6CpI/IT€ JABa UCXOJHBIX BCIICCTBA, B3aI/IMO)IeI\/'ICTBI/IIO KOTOPLIX COOTBCTCTBYCT COKpaIIIéHHOC HOHHOC YPaBHCHHC

pCaKkunun
Ca" | 8O3 = CaSOsl

1) Cal
2) Ca

3) CaCl,
4) K2504
5) H2503
6) SO,

7.J1ana cxema npeBpalLlCHUN:
t-
Fe(NO3)s — Fe(OH); — X —3 Fea 0.

Hanumure MoneKkysipHble YpaBHEHUS PEaKUid, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUThH YKa3aHHbBIC TPEBPAIICHHUS.
J1J1st IEpBOTO MPEBPAILEHUS COCTABbTE COKPAIIEHHOE HOHHOE YPAaBHEHUE PEAKIIUH.



