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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma 1Mo XuMHUH Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHMS OCHOBHOW 0O0pa3oBaTEeNbHON MPOrpaMMBbl OCHOBHOTO
obmero oOpa3zoBanus, npeactaBieHHbIX B OI'OC OO0, a Takke Ha OCHOBe (QenepaabHON
pabGouell mporpaMMbl BOCIIUTAHUS U € YY4ETOM KOHIENLUHU IpernojaBaHus y4eOHOro mnpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma 1o XxumMuu Aa€T NpPEACTaBICHHE O LEIsIX, oOuiell crpareruu oOydeHws,
BOCIIUTaHHUSI U Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU Y4eOHOro IpeaMeTa, YCTaHaBIMBAET
00s13aTesIbHOE MPEAMETHOE COJepKaHKe, MpelyCMaTpUBaeT paclpesiesieHue ero 1o KjiaccaMm H
CTPYKTYPHUPOBAHUE 10O pa3jienaM 1 TeMaM MPOrpaMMBbl 10 XUMUH, OMPEENIIeT KOJINYECTBEHHbIE
U KayeCTBEHHbIC XapPAKTEPUCTHKH COAEP)KAHUS, PEKOMEHIYEMYIO IIOCIIEOBAaTEIbHOCTh
M3Y4YEHMs] XUMUU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU y4eOHOTO
mpoliecca, BO3pacTHBIX 0COOCHHOCTEH 00yUaromuxcs, onpeaensieT BO3MOKHOCTH IpeaMeTa s
peanu3anuy TpeOOBaHUM K pe3yibTaTaM OCBOCHHMsS OCHOBHOM 00pa3oBaTeiIbHOHN MporpamMmbl Ha
YPOBHE OCHOBHOT'O 00IIIETO 00pa3oBaHus, a TaK)Ke TPEOOBaHMI K pe3yIbTaTaM 00yUYEHHs] XUMHUH
Ha YpOBHE IeNed W3y4deHHs IpeIMeTa U OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHOU
JeSTENBHOCTH 00YYaroIIerocst o OCBOEHUIO YUEOHOIO COJIEpPIKaHuUs.

3HaHUe XUMHH CIYKUT OCHOBOMU i1 (HOPMUPOBAHHS MUPOBO33pPEHUS 00YUaIOIIEerocs, ero
MIPEICTABICHUH O MaTepUAIbHOM €MHCTBE MHpPA, BAYKHYIO POJIb UTPAIOT (hOpMUpyeMble XUMUEH
IIPEJCTABIEHHS O B3aUMOIPEBPALECHUAX YHEPTUU U 00 SBOJIIOLIMHU BEUIECTB B IPUPOJIE, O MyTIX
pemieHus T00albHBIX MPOOJEM yCTOWYMBOIO PAa3BUTHSL YEJIOBEYECTBA — CBHIPHEBOI,
9HEPreTUYECKOM, MUIIEBOM U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHHS.

N3zyuenue xumuu:

CHOCOOCTBYET pealu3allii BO3MOXHOCTEW Ml caMopa3BUTHS U (OpPMHUPOBaHUS
KyJIBTYpBbI JINYHOCTH, €€ 0011eH U (PYyHKIIMOHATIBHON IPAMOTHOCTH;

BHOCHT BKJIaJ] B (QOpPMHpPOBaHHE MBIIUIEHHUS] U TBOPUYECKHUX CIOCOOHOCTEN o0ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITENIBHOW  Y4eOHOW  JNeATeNbHOCTH, AKCIEPUMEHTAIbHBIX U
UCCIIEZIOBATENIbCKUX YMEHUM, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOM JKM3HM, TaKk U B
poeCCHOHAIBHON AEATEIbHOCTH;

3HaKOMHUT €O clneuu(pUKOd HAyyHOrO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1LIE€JIOCTHOIO
B3TJIsi7]a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00YYaIOIINXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTEeCTBEHHO-HAayYHBIM
3HaHUSAM, K TPHUPOJIE, K YEJIOBEKY, BHOCUT CBOH BKJIaJ, B 3KOJIOIMYECKoe 0OpazoBaHHE
oOyyJaromuxcsi.

JlaHHbIe HampaBiIeHHUS B OOYYCHHHM XMMHU O0ECHEUMBAIOTCS CHEUU(UKON COomeprKaHUs
y4eOHOro mpeaMeTa, KOTOPBIM SABISAETCS IEJAarorM4eckd aJalTUPOBAHHBIM OTpa)kKEHUEM
0a30B0il HAyKN XMMHHU Ha ONpeAEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOIO OOILIEro 0Opa30BaHUs OPUEHTHPOBAH Ha OCBOCHUE
00y4JaroIMUMHUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB HEOPraHMYECKOH XUMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa copepkaHUsl IPOrpaMMbl 0 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k €€ usyueHuro. ColepikaHUE CKIAIbIBACTCA U3 CHUCTEMBI MOHATUH O XMMHYECKOM



JIEMEHTE M BEIIECTBE M CUCTEMbI MOHATHH O XUMHMUYeckod peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO MPUHIUIY MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHWH Ha OCHOBE
TEOPETUYECKUX NPEACTaBICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHUS! KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUH aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON IMCCOLUAIIMY BELLIECTB B PaCTBOpaXx.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKHM IIOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOIO YPOBHSI K Jpyromy,
BBINOJIHAA (YHKIMU OOBSICHEHUS M IPOTHO3UPOBAHMS CBOMCTB, CTPOEHHSI U BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHMSI U MOJTyYEHHUSI U3y4aeMbIX BELECTB.

OcBoeHue MNpoOrpaMMbl IO XUMHH CIOCOOCTBYET (POPMUPOBAHMIO IPEACTABICHUS O
XUMUYECKON COCTAaBIIOIIECH HAYyYHOM KapTUHBI MHUPA B JIOTHKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAaHHIO M METOAAM MO3HAaHUA B Hayke. M3ydeHue xumun
IPOUCXOIUT C TPUBJICYEHUEM 3HAHUM M3 paHee U3YyYCHHbIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Pu3uKa. 7 KJIaccy.

[Ipu u3yueHNn XUMUU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATEIBHOCTH YEIOBEKA U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOH KYJbTYpbI. 3aJadya y4eOHOro mpeaMera COCTOMT B (popMupoBaHUU
CUCTEMbl XMMMUYECKUX 3HAHUH — BaXHEWIIMX ()AaKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JOCTYNHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
IIPUOOIIEHNN K HaAyYHBIM METOAAM IO3HAaHUS [IPU U3YyUYEHUH BEIIECTB U XMMUUYECKUX PEaKLUi, B
(OpMHpPOBAaHMM W Pa3BUTHM IO3HABATEIbHBIX YMEHMH M HMX NPUMEHEHMH B YydeOHO-
MI03HABATENbHOM M yueOHO-MCCIeI0BATENbCKOM I€ATENbHOCTH, OCBOCHUHU MpaBuil 0€30IacHOro
o0palleHHs C BEIECTBAMU B IIOBCEAHEBHON XKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Ba)KHOE 3HAUCHUE
MIPUOOPENN TaKUE LIETH, KaK:

— (hopMUpPOBAHHME MHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYAHHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO pELIeHWH, CIIOCOOHOM amanTUpoBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSIM KU3HY;

— HalpaBJIeHHOCTh OOYYEHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHre OOydaromuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABAaTEJNbHOM  JEATENbHOCTH, HAyYHBIM  METOJaM  IO3HAHUS,
(hOpMUPYIOIIMM MOTHUBAILIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUWU;

— o0ecrevyeHue YyCIOBHH, CIIOCOOCTBYIOIIMX HPHUOOPETEHUIO0 OO0YYaloIMMMCS OIbITa
pa3zHOOOpa3HON N1eATENbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHHE IS Pa3IMUHbIX BUAOB JEATEIBHOCTH;

— ¢opmupoBanue o01Iel GYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qucie YMEHUH OOBACHATH M OLEHHUBATH SIBJICHUS OKPY)KAIOLIET0 MHpa, MCIONB3Yysl 3HAHHUS U
OIBIT, TOJIyYEHHbIE IPU H3YYEHUM XHMHHU, MPUMEHATh HX MpPHU pEUIeHHHu MnpobieM B
ITOBCETHEBHOW KU3HU U TPYIOBOM JEATEIBHOCTH;

— (hopmupoBanme y 00ydarommxcs TyMaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS [ICHHOCTH
XMUMHUYECKHX 3HAHUHU I BBIPAOOTKU SKOJIOTUYECKH I1€JIeCOO0Pa3HOTO MOBEJACHUS B OBITY U
TPYZAOBON JEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 3I0POBbs M OKpYXaroLled MPUPOIHOU
Cpenbl;



— pa3BUTHE MOTHBAIIMHU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIICYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npouis ¥ HAMPaBICHHOCTH ATBHEHUIIIETO O0yUeHUSI.

OO1iee yucno 4acoB, OTBEACHHBIX A M3YUYCHHUS XUMHUH Ha ypPOBHE OCHOBHOTO OOIIEro
obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezieln0), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHBIe XUMHYECKHE TOHATHSA

[Ipeqmer xumuu. Ponb XMMHMM B KM3HHM 4eloBeKa. XUMHsS B CHUCTEME HayK. lema u
BemecTBa. dusnmyeckue CBONCTBAa BEHIECTB. ArperatHoe coctostHue BemiecTB. [lonsatne o
MeTojaX Mo3HaHus B XUMHUH. UucTeie BemecTBa U cMecH. CriocoObI pa3/iesieHust CMECEH.

ATOMBI W MOJIEKYJIbl. XUMUYECKUE 31eMEHTbl. CHUMBOJIBI XHMHUYECKHX 3JIEMEHTOB.
[IpocTeie 1 cnoxHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BaJeHTHOCTb aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOoCcTaBa BelecTB. OTHOCHUTENbHAsA aTOMHas Macca. OTHOCUTENIbHASI MOJIEKYJIIpHAs
Macca. MaccoBas J10J1s1 XUMHYECKOT0 3JIEMEHTA B COEJUHEHNUN.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBA3b KOJIMYECTBA, MACChl U
qHcia CTPYKTYPHBIX €AMHUI BelecTBa. Pacuérsl o popmynamM XMMUYECKUX COEIMHEHHA.

@usnyeckue U XMMHUYECKHE SBICHUSA. XUMUYECKas peakius U €€ INPU3HAKU. 3aKOH
COXpaHEHMs MAcChl BelllecTB. Xumuueckue ypaBHeHus. Kiaccuduxaius XuMu4eckux peaxkiuil
(coenuHeHwus, pa3ioKEeHUs, 3aMeIeHNs, OOMEHA).

Xumuueckuit IKcnepumenn .

3HaKOMCTBO C XMMHMYECKOW MOCYJIOM, MpaBUiIaMu paboOThl B J1abopaTopuu M MpHEMaMU
oOpaiieHus ¢ nabopaTOpHBIM OOOpYIOBAaHUEM, H3yUY€HHE M OMHCaHHE (PU3HMUECKUX CBOWCTB
00pa310B HEOPraHUYECKUX BELIECTB, HaOoieHne pu3ndeckux (IUIaBlieHue BOCKa, TasHUE JIb/a,
pacTHpaHue caxapa B CTYIIKE, KMIIEHUE U KOHJIEHCALUsl BOJbI) U XUMUYECKUX (TOpEHUE CBEYH,
MIPOKAJIMBAHUE METHOW MPOBOJIOKH, B3aMMOJICHCTBUE MeJa C KHCIOTOW) SBICHHUM, HaOI0IeHNe
U ONHCAaHME MPU3HAKOB MPOTEKaHWs XMMHUYECKUX peakuuid (pas3jioxeHue caxapa,
B3aMMOJICIICTBIE CEPHON KHCIOTHI C XJIOpUIOoM Oapusi, pasioxeHue ruapokcuaa meau (I1) mpu
HarpeBaHWM, B3aMMOJCHCTBHE enie3a ¢ pactBopoM coiau mead (l1), m3ydenume crocoboB
paszienieHus cMeceil: C IOMOIIbI0 MarHurta, (QUIbTPOBAHME, BbINApUBAaHUE, JAUCTUIUIALINA,
xpomarorpadus, TpPOBEICHHE OYUCTKH IOBAPEHHOM CONM, HAOMIOJEHHE U OIUCAHHE
pE3yJIbTaTOB IIPOBEJEHUS OIIbITA, WUIFOCTPUPYIOLIEr0 3aKOH COXPAaHEHUS MAacChl, CO3/IaHHE
Mojienieit MOJIeKy T (I1apoCTeP KHEBBIX).

Ba:xkHeiiniue npeacraBuTe/ M HEOPraHMYECKUX BeLECTB

Bo3nyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 3aeMEHT M IpPOCTOE BEIIECTBO.
Haxoxxnenne xuciopona B mpupoze, GU3ndeckue U XMMHUUECKHEe CBOMCTBA (PEaKIK TOPEHUs).
Oxcunpl. Ilpumenenne xucnopoga. CrocoObl MOMy4YeHHs KHUCIIOpoJia B J1abOpaTopuu U
npoMblieHHOCTH. KpyroBopot kucinopoaa B mpupone. O30H — asioTpomnHasi MOAUGpUKALUs
KHCJIOPO/IA.

TermnoBoil 3G ¢deKkT XUMHUYECKOW peaKIuu, TEePMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMHUECKHE pEaKIUU. TOIIMBO: yroib M METaH. 3arpsA3HEHHE BO31yXa, YCUIICHHE
MApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Bogopoda B MPUPOJE,
(u3nueckre u XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCO0BI MmostydyeHus. Kucinotel u comnu.

MounsipHbiii 00BEM Ta30B. Pac4€Thl MO0 XMMHYECKUM YPAaBHEHUSIM.

O®usnueckue cpoiicTBa BoAbl. Boma kak pacrBopurens. PactBopbl. HacblieHnsle u
HEHACBIILEHHbIE pPAacTBOpbl. PacTBOpMMOCTH BewecTB B Boje. MaccoBas [0Jis BEIIECTBA B



pactBope. XuMU4ecKrue CBOMCTBAa BOAbl. OcHOBaHMs. Ponb pacTBOpOB B NMPUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B mpupoze. 3arps3HEHUE MPUPOAHBIX BoA. OXpaHa M OYHCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coeauHeHuid. Oxcunpl. Knaccudukanus OKCHIOB:
coneoOpa3yronire (0OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecoseoOpasyromue. HoMenkinarypa
okcu10B. Du3znueckrue U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHue okcuaoB.

OcHoBanms. Krnaccudukanuss OCHOBaHMN: IIEIOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanuil. ®@u3MUEeCKHME M XHUMUYECKUE CBOWCTBa OCHOBaHUU. llomyuenue
OCHOBaHM.

Kucnorel. Knaccudukanus xkucnor. Homenknarypa kuciaor. Ousndeckue u XMMHUUECKUE
cBoiicTBa KucaoT. P aktuBHoctu metawioB H. H. bekerosa. [lonydyenue Kucior.

Comu. Homenknatypa coseir. @du3ndeckue M XMMHYECKUE CBOMCTBa coieid. [lomyduenue
COJICH.

['eneTnyeckas cBsI3b MEXKIYy KlacCaMy HEOPraHUYECKUX COETMHEHUI.

Xumuueckuii IKCnepumeHm:

KAaueCTBEHHOE ONpEJEICHUE COJIEp)KaHUsl KUCIOpo/ia B BO3/lyXe, MOJIyUYeHHe, coOupaHue,
pacno3HaBaHUE U HM3YyYEHHE CBOMICTB KHUCJIOPOJA, HAOIIOJEHUE B3aMMOJACHCTBHS BEILECTB C
KHCJIOPOJIOM M YCJIOBUSI BOSHMKHOBEHHUS M MPEKpAICHUS TOpeHus (1moxapa), 03HAaKOMJICHUE C
o0Opa3llaMid OKCHIOB U ONHMCAHHE HX CBOICTB, MONy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
H3yYeHHe CBOMCTB Bojopoia (ropeHue), B3ammojciictBue Bojopoxa ¢ okcumom wmeau (l1)
(BO3MOXHO HCTIONIb30BaHUE BUIEOMATEPHAIIOB), HAOIIOAEHNE O0OPA3I[OB BEIIECTB KOJIMYECTBOM
1 Monb, uccnenoBaHue OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C PA3IUYHON PacTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPENENEHHOM MacCcOBOM Jo0Jied pacTBOPEHHOTO BEILECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/laMH (HaTpueM M KalbllueM) (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEpPHUANIOB), UCCIEe0BaHHEe 00pa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJII0/IeHNe M3MEHEHHS OKPACKM HMHIMUKATOPOB B PACTBOpaxX KHCIOT M MIEIOYEH, M3ydeHUe
B3aumozeiicTBus okcuga meau (ll) ¢ pacTBopomM cepHOM KHMCIOTBHI, KHCIOT C METaJulaMH,
peakuuii HeWTpanau3aluu, IOJYYEeHHUE HEpPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJIHOTO
MeTajula IPyTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeiimne
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.

IMepuonuueckuii 3axkoH u Ilepuoanuyeckasi cucrema xumudeckux jiemenros /[, U.
MemnpaesieeBa. CTpoeHne aToMOB. XUMH4YeCKas CBsA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBpie MOMBITKA KIACCU(PUKALMKA XUMHYECKHX »3yieMeHTOB. [loHsiTHe o rpynmax
CXOIHBIX 3JIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENbHbIE METAJUIbI, FaJOr€Hbl, HHEPTHBIE T'a3bl).
DJIeMEeHTBI, KOTOpBIe 00pa3yIoT aM(OTepHbIE OKCUIBI i THIAPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepuoguueckass cucrema XuMHU4YecKHX diaeMeHTtoB J[. .
MenpeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opMmbl [lepuonudeckoid CUCTEMBI
xumuueckux snemeHToB Jl. M. MenneneeBa. Ilepuoast u rpynmbl. DuU3nuecKuid CMBICT
TIOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOa U TPYIIITHI DJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIXx snep. M3orombl. Onextponbl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBhIX 20 XUMUYECKUX AJIEMEHTOB [leprnoandeckoil CUCTEMBI
J. W. MengeneeBa. XapakTepUCTHUKa XHMHYECKOTO 3JIEMEHTa IO €ro IMOJIOKEHUIO B
ITepuonuueckoit cucreme /1. 1. Menaeneena.



3aKOHOMEPHOCTU U3MEHEHHUS pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJNINYECKUX CBOMCTB M0 TPYNIaM U IEPUOAAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoauyeckoil cUCTEMBI XUMUUECKHUX 3JIEMEHTOB
JUIS pa3BUTUA HayKU U NpakTuku. J[. 1. Menaenees — y4€HbIi U TpaKIaHUH.

Xumuueckas CBS3b. KoBanientnas (monsipHas u HEMoJIsIpHas) CBA3b.
DIIEKTPOOTPULIATETBHOCTh XUMUUECKUX 3JIEMEHTOB. llOHHAas CBA3b.

Crenenp  okucieHus.  OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE — peakuuu.  IIpoueccel
OKHCJIEHUS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4deHre oOpa3lOoB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOJICHCTBUE THIPOKCHIIA
LMHKa C PAacTBOpaMH KHCIIOT U IIeJIouell, MPOBEIECHUE OIBITOB, WLTIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOpEHUE, pEaKLUU Pa3JI0KEHUs, COSTUHEHUS).

Mesicnpeomemmuie céazu

Peanuzanus MexxnpeaMeTHBIX CBA3€H NMPHU MU3yYEHHH XMMUU B 8 KJIACCE OCYIIECTBIISAECTCS
yepe3 WCIHOJb30BaHHWE KaK OOMIMX €CTECTBEHHO-HAYYHbIX TIOHATUH, TaK U TOHSTH,
SIBJISFOIIMXCS] CHCTEMHBIMHU ISl OT/AEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOme ecTecTBEHHO-HAYYHbBIC TOHATHSA: HAy4HbIM (akT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanmu3,  CHHTE3,  Kiaccuukauusi,  TMEePHOAMYHOCTb,  HAONIOJACHHE,  AIKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHHUE, MOJENb, SIBJICHHE.

®usuka: Marepus, aToOM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIWJA, H30TOIIbI,
PaANOaKTUBHOCTh, MOJIEKYJA, 3JEKTPUUECKUH 3apsjl, BELIECTBO, TeNo, 00BEM, arperaTtHoe
COCTOSIHME BEIECTBA, ra3, (pU3MyYecKre BEIMYMHBI, CIUHHIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIIE.

Buonorus: ¢porocunres, npixanue, 6uocdepa.

l'eorpadusa: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TIOPOJABI, TOJE3HBIC
HCKOIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4ecKkas peakuus

[lepuonnueckuii 3akoH. Ilepuogmueckass cucrtema xuMuuyeckux »snemeHtoB JI. W.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUH CBOMCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX NEPUOJAOB, Kalus, KaJblUs U UX COEJUHEHUH B COOTBETCTBUM C
I0JIOKEHHUEM JIEMEHTOB B [lepnonnueckoil cucteMe U CTPOEHHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHUJABl XUMUYECKOW CBA3M. THIIBI KPUCTAJUNIMYECKUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEIlIECTBA OT TUINA KPHUCTAIMYECKONM PEIIETKM M BHUJA XUMUYECKOU
CBS3U.

Knaccupukanuss 1 HOMEHKIATYpa HEOPraHMYECKHX BEIIECTB. XWMHUYECKHUE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCSA K Pa3jIMYHbIM KJaccaM HEOPraHWYECKHX COEIMHEHUM, FeHeTHYecKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccugukanms XuMudeckux peakuuil Mo pa3iIndyHbIM MpH3HaKaM (IO YUCITY U COCTaBY
y4acTBYIOUIMX B peakUuu BEHIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHIO CTeleHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, MO OOpAaTHMOCTH, MO YYacTUIO KaTaiau3aTtopa). JK30- U
SHAOTEPMHUECKHUE PEAKIIUH, TEPMOXUMHUUECKHE YPABHEHHUS.

[lonatue o cxopoctu xumuueckoil peakiuu. Ilonstue 06 0OpaTUMbBIX U HEOOpPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstne o



karanuse. [loHsTHe o xumMuueckoM paBHoBecuu. DakKTOpbl, BIUAIOIIKE HAa CKOPOCTh
XMMHUYECKON pEeaKIMK U MOJI0KEHNE XUMUYECKOTO paBHOBECHSI.

OKHCANTENBPHO-BOCCTAHOBUTEIbHBIE PEAKLIMU, 3JIEKTPOHHBIM OajaHC OKUCIMTEIbHO-
BOCCTAHOBUTEIbHOM peakuuu. CoCTaBI€HUE YPaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHMEM METO/1a AIEKTPOHHOTO OalaHca.

Teopusi 3AEKTPOTUTUYECKON ITUCCOIUMALIMUA. DJIEKTPOIUTH U HEAIEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M [HCCOLMAllMM BEUIECTB C pPa3jIMYHbIMM BHJAMU XHMHUYECKOH CBSI3U.
Crenenp aucconnanuil. CUIbHBIE U ClIa0ble 3JIEKTPOIUTEI.

Peaknnu moHHOTO OOMEHA. Y CIOBHS MPOTEKAHUs PEaKIMii MOHHOTO OOMEHa, MOJHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHHSI peakiuid. CBOWCTBAa KUCIOT, OCHOBAHHMI W COJIEH B CBETE
MpeiCTaBICHU 00 >3JeKTPOIUTUYECKON auccouuanuu. KadecTBeHHbIE peakluu Ha HOHBI.
[ToHsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISIMM KPHUCTAIIMYECKUX PEIIETOK HEOPraHWYECKUX BEUIECTB —
METAJUIOB M HeMeTauioB (rpadura W anMasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHS),
HCCJIEIOBAaHME 3aBHCHUMOCTH CKOPOCTHM XHMHUYECKOM peaklUMu OT BO3JIEHCTBUS Ppa3IUYHBIX
(akTOpOB, MCCIIEAOBAHUE SJICKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOLUAINN
KHMCJIOT, IIeJo4Yed M cojiel (BO3MOXHO MCIIOJIb30BAaHME BUJEO MAaTEpUAsIoB), IPOBEIECHUE
OTIBITOB, WUTIOCTPUPYIOIIMX MPHU3HAKK MPOTEKAHMS PEaKIMii MOHHOTO oOMeHa (oOpazoBaHue
ocaJlka, BBIJEJIEHWE Tra3a, oOpa3oBaHHE BOJbI), OMNBITOB, WIIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakUuu pas3ioXKeHHs, COCAUHEHHS),
pacno3HaBaHUE HEOPraHWYECKUX BEILIECTB C IOMOIIBIO KAaUECTBEHHBIX pEaKLUil Ha HOHBI,
pelIeHne YKCIepUMEHTAIbHbIX 3a4a4.

HeMmeTauibl ¥ UX COeTUHEHUS

OOmass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepHbIE
creneHn okucieHus. CTpoeHue MU (U3MUECKHe CBOMCTBA MPOCTHIX BELIECTB — TraJOrCHOB.
XUMHYECKHE CBOWCTBA Ha MpHUMeEpe Xjopa (B3aMMOAEHCTBHE C METaUIaMH, HEMeETaJllaMH,
menoyamu).  Xsopoopopoa. ConsHas KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJy4YCHHE,
npuMmeHenue. JleiicTBre xiaopa 1 XJI0pOBOAOPO/Ia HA OPraHu3M deloBeKka. BaxxHeilue Xmopuast
Y UX HAXO0XJICHUE B IPUPO/IE.

Obmass xapaktepuctuka smeMeHToB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CcTerneHH OkucieHus. CTpoeHne M (pU3MUYECKHe CBOMCTBA MPOCTBHIX BEIIECTB —
KHCIIOPOJIa U Cephbl. AJIOTPOIHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOHCTBA
ceppl. CepoBoJIOpoA, CTpoeHHE, (U3NYECKHe M XUMHYecKue cBoiicTBa. OKCHABI cepbl Kak
MpeICTaBUTENHN KHUCIOTHBIX OKCUIO0B. CepHas KUCIOTa, PU3NYECKUE U XMMHUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENsl Kiacca KUCIOT M creuudpudeckne). XHUMHUYECKHE PEaKIHy,
JeKallue B OCHOBE MMPOMBIIUICHHOTO croco0a MOydeHus CcepHOil KucioTsl. IlpumeHenue
cepHoit KucinoTel. Cou CepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cynbhar-uoH. Haxoxnenue
ceppl M €€ COEAUMHEHHM B TpUpoJie. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpejbl
COEJIMHEHUSIMU Ccepbl (KUCIOTHBIE IOXKIM, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €Tro
MIPEIOTBPALLIECHUS.

Obmas xapakrepucTuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B Mpupoae, (U3UYECKUe MU
XUMHUeckue cBoiicTBa. KpyroBopot azora B npupoje. AMMHaK, ero pu3sndeckiue 1 XuMU4ecKue



CBOWCTBa, MoslydeHue 1 npumenenue. Conu aMMOHHUS, UX (pU3NUECKUe U XUMUUYECKHE CBOMCTBA,
npuMeHeHrne. KauecTBeHHas peakiys Ha MOHBI aMMOHHWS. A30THas KHUCIIOTa, €€ IOJydeHHe,
¢usnyeckne W XHMMHUYECKHE CBOMCTBa (0OmIMe Kak TWpeACTaBUTENs Kiacca KUCIOT |
cneuupuyeckue). Mcnonb3oBaHue HHUTPATOB U COJEM aMMOHHUS B KaueCTBE MHUHEpAJIbHBIX
ynoOpeHuid. XUMHU4ecKoe 3arpsisHeHHE OKpYJKarolled cpeibl COeIMHEHUAMHU a30Ta (KHCIOTHBIE
TOKIIA, 3arps3HEHUE BO3JyXa, MOYBBI U BOMOEMOB). Docdop, amIoTpomHbIe MOIUDHUKAITAN
dochopa, puznyeckne n xummuueckue cpoiicta. Oxcun docdopa (V) u pochopnas kuciora,
¢usnyeckue M XUMHUYECKHE CBOMCTBA, moiydeHue. Vcmosip3oBanue ¢ochaToB B KadyecTBE
MUHEpaIbHBIX YI00peHuil.

O6mas xapaktepuctuka djaeMeHTOB IV A-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHBIC CTEIICHN OKHCICHHS. YTIIEPOM, aJUIOTPOIHBIE MOIU(PHUKAINH, PACTIPOCTPAaHCHHE B
npupoje, pu3nueckne 1 XuMUYECKre CBOCTBa. Ancopomusi. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yraepona, ux (GU3N4ecKue U XMMUYECKHE CBOMCTBA, NEHCTBHE Ha KUBBIC OPraHU3MBI,
MOJyYCHUE U TMPUMEHEHHE. DKOJIIOTHYEeCKHe MpoOieMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a IN100aJbHOIO MOTEINICHUs KJIMMaTta, MapHUKOBbIM 3¢ dekT. YrompHas kuciaora u eé
conM, WX (PU3MUECKHEe W XUMHUYECKHE CBOICTBA, TMOJy4YeHHE W TpuMeHeHue. KauecTBeHHas
peakiust Ha  KapOoHar-moHbl.  Mcmonb3oBaHue ~ kapOOHaToB B OBITY, MEAMIIMHE,
MIPOMBIIIJICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHMSAX YIepoja
(MeraH, OTaH, STWIEH, aUETWIEH, 3TaHOJ, TJHMLIEPHH, YyKCycHas Kuciora). [IpupoaHbie
WCTOYHUKU YIJIEBOAOPOJOB (yrojib, MPHUPOJAHBIM Tra3, He(PTh), MPOAYKTHI HX NepepaboTKu
(Oen3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [IOHSATHE 0 OMOIIOTHYECKH Ba)KHBIX BEILECTBAX:
KHpax, Oelkax, YIrJeBoJax — M HMX pOJM B JKU3HM 4YelloBeKa. MarepuaibHOE €IMHCTBO
OpPraHWYECKHUX U HEOPTaHMUECKUX COCTUHEHUI.

Kpemnwuii, ero ¢wusmyeckue W XUMHUYECKHE CBOWCTBA, MOJYYCHHE W TPUMEHCHHE.
Coenunenus kpemHusi B mnpupoge. OOmume mnpencraBieHuss o6 oxcuae kpemuus (1V) u
KpeMHHEBOH kucnoTe. CHIMKATHI, UX UCIIOIB30BaHKE B OBITY, B IPOMBIIIICHHOCTH. BaxxHerlime
CTpOMTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpobiembl
0€3011aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KHU3HHU.

Xumuyeckuit IKcnepumenm:

n3ydeHue 00pasloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, TPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI W HAOJIOJCHHE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYECKUe U XUMHUYECKHE CBOMCTBA TaJlOTEHOB M MX COCJUHEHUI (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMAaTEPUANIOB), O3HAKOMIJIEHHE € 0O0pa3llaMu XJIOPUIOB (TaJOr€HUI0B),
O3HAKOMJIEHHE ¢ o0pa3uaMu cepbl M €€ COEJUHEHUSAMH (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEPHAOB), HaOdIOJeHWEe Tpolecca OOYIJMBaHUS — caxapa IOx  JeicTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYEHUE XMMHUUYECKHUX CBOMCTB pa30aBICHHON CEpHOM
KHUCJIOTHI, TIPOBE/IEHUEe KAueCTBEHHOH peakuuu Ha cyib}aT-MoH U HaOIo/IeHHe NpH3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3WYECKUMH CBOMCTBaMH a30Ta, ¢ochopa M MX COCITHMHEHHI
(BO3MO’KHO MCIIOJI30BAHKE BHIEOMATEpUaoB), o0pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH,
MOJIy4eHHEe, COOMpaHHe, paclo3HAaBaHUE M H3Y4YEHHE CBOMCTB aMMHakKa, IpPOBEACHUE
KayeCTBEHHBIX peakIui Ha HOH aMMOHMS U (ochaT-uOH W H3YyUCHHE TPUZHAKOB UX
MPOTEKaHMs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbI0 (BO3MOXHO
HCIOJIb30BaHUE BHUIEOMATEPHUAIOB), M3Y4YEHHE MOJeNel KPHUCTAIIIMYECKUX PEIETOK anaMasa,



rpadura, ¢yiaepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcopOLMU pPAcTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHUBOTA3a, MOJyUYeHHUE, COOMpaHue, pacrlo3HaBaHUe
U M3Y4Y€HHE CBOMCTB YIJVIEKMCIIOTO Ta3a, MPOBEJICHUE KAYeCTBEHHBIX pPEakKlMii Ha KapOOHAT U
CUJIMKAaT-UOHbl M U3YYEHUE IMPU3HAKOB HX IMPOTEKAHUSA, O3HAKOMJIEHHWE C MNPOAYKIUEH
CUJIMKAaTHOM IPOMBINUIEHHOCTH, PEUIEHUE SKCIEPHUMEHTANbHBIX 3a/1ad Mo Teme «Bakueinmue
HEMETAJUJIbI U UX COCIUHEHUSD).

MeTa/uibl M UX COeTMHEHUSI

OOmass xapakTepUCTHUKA XHUMHUYECKUX DJIIEMEHTOB — METaUIOB Ha OCHOBAaHUU WX
nonoxeHus B [lepuoanueckoit cucteme xumuyeckux 3iaeMeHToB [[. . MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Merajumueckass CBA3b M METAJUIMYECKas KpUCTaJuIMYecKas
peméTka. DIeKTPOXUMUYCCKUA psAJ HaNpsHKEHUH MeTauioB. Du3ndyeckne W XUMHUYECKHE
cBoiicTBa MeTauioB. OOmue crmocoObl MoydeHusi MeTauioB. [IoHITHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBkl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHE B OBITY M MPOMBIIIIJICHHOCTH.

[l{enounble MeTAIIBL: TTOJIOKEHUE B [lepruoanyeckoi cucteMe XMMUYECKUX 31eMEHTOB /1.
N. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaXOXAeHUE B mpupoje. Ouznueckue U XUMUUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUABI U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenue
LIEJTOYHBIX METAJUIOB U UX COCIMHEHUIA.

[[lenoyHO3EMENBHBIE METAJUIbl MAarHU W KalbLMi: mnoJiokeHue B Ilepuommueckoit
cucreMe xumudeckux 3yeMeHtoB [[. 1. MeHneneeBa, CTpO€HHE HMX aTOMOB, HAaXOXKJICHHUE B
npupozae. Ouznyueckre U XUMUYECKUE CBOMCTBA MArHUs W Kaiblud. BaxkHeline coeauHEHHs
KaJbIus (OKCHUI, THAPOKCU, co). JKECTKOCTH BOJBI M CTIOCOOBI €€ yCTpaHEHUs!.

Amomunuil: nonoxenue B llepuogunueckoir cucrteMe xumuyeckux siemeHtoB . U.
MeHeneeBa, CTpOCHHE aTOMa, HaXxOXJeHUe B npupoje. Pusndyeckue U XMMUYECKHE CBOMCTBA
anmoMuHUs. AM(OTEpHbIE CBOWCTBA OKCU/IA U THJIPOKCHU]IA AIFOMHHHUS.

Kenezo: mnonoxenue B Ilepuomuueckoil cucreme XuMu4eckux d3iemeHtoB [l H.
MenaeneeBa, CTpOEHHE aTOMa, HaxOXkJAeHUE B npupoje. Ou3ndeckrne 1 XMMHYECKHUE CBOMCTBA
xene3a. Okcunsl, ruapokcuasl u conu xkenesa (ll) u xenesa (l1l), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIGHHE ¢ 00pa3laMyd METauIOB W CIUIaBOB, WX (PU3MUYECKUMHU CBONCTBAMH,
M3y4Y€HHE PEe3YyJbTaTOB KOPPO3UU METAJIOB (BO3MOXHO HCIOJIb30BAaHUE BHICOMATEPUATIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCUAA KAJIBLUSA U HATPUS C BOAOH (BO3MOXKHO HMCIOJIb30BAHUE
BUJICOMATEpPHAIIOB), HCCIIEJOBAaHME CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs JKeleza B
KHCIIOpo/ie  (BO3MOXKHO  MCHOJBb30BaHHE  BUICOMATEpPHANIOB), IPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEAKIMil HA MOHBL: MarHus, Kajablvs, aJlIOMUHUS, MHKa, xene3a (I1) u xenesa
(1), menum (1), HaOMoOAEHUE U ONMUCAHUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU HOHAMH HATpUS,
Kalusl U Kaiblusg (BO3MOXKHO HCIIONH30BAHHE BUACOMATEPHAIOB), MCCIeA0BaHNE aM(OTEPHBIX
CBOMCTB T'HJIPOKCH/IA AIFOMUHUS U THIPOKCUA IMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMme «BakHeime MeTalTbl U UX COCTMHEHUSD.

XuMus H OKpy:KamoLas cpeaa

BemectBa 1 Marepuansl B MOBCEIHEBHOW KM3HU YelloBeKa. be3omacHoe MCHojib30BaHUE
BEIIECTB M XUMHUYECKUX peakuuii B ObITy. [lepBas moMomip Npu XUMHUYECKHUX OXOrax H
OTpAaBJICHUSIX.



XuMUYecKoe 3arpsi3sHeHHe OKpYy Karollel cpe/pl (MpeaenbHas JOMyCcTUMas KOHIEHTpalus
Bemects, najnee — [1/1K). Ponbs xumMun B peieHnn 3KOJI0THYECKUX TTPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4deHHe 00paslioB MaTepuasoB (CTEKJIO, CIIIAaBbI METAJUIOB, MOJMMEPHBIE MaTepPHAIIbI).

Meoscnpeomemmuwie ceasu

Peanu3anus MexnpeaMeTHBIX CBA3EH NPHU MU3YYEHHH XMMHHU B 9 Kilacce OCYIIECTBIIAETCS
Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMIOHSATHUWA, TakK U TOHATHH,
SIBJISTFOLLMXCS] CHCTEMHBIMU JJIL OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TMOHITHS: HAy4YHbIH (akKT, THIOTEe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KilaccupuKauus,  MEePUOJUYHOCTb,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJICTUPOBAaHNE, U3MEPEHHE, MOJICIb, SBICHHUE, TAPHUKOBBINA (D (PEKT, TEXHOTIOTHS, MATEPHAITHI.

®usuka: Marepusi, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIbI,
paauOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUH 3apsi, MPOBOAHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKHY, (POTOITIEMEHT, BEIIEeCTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIecTBa, Tas,
pacTBOp, PacCTBOPUMOCTb, KPHUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3UUYECKHE BEIMYUHBL,
€IMHUIIBI U3MEPEHUs, KOCMUUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE311b1, COHIIE.

buonorust: ¢orocunTes, npixanue, Owocepa, IKOCHCTEMa, MUHEPAIbHBIC YI00pCHHS,
MHKPOIJIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

l'eorpadusa: armocdepa, rumpochepa, MuHepaabl, TOpPHbIE TOPOJIbI, TOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC pE3yJIbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO 0OIIero o0Opa3oBaHUs
JIOCTUTAIOTCS B XOZI¢ OOYUYCHHUSI XMMUU B €IUHCTBE YUCOHON M BOCIIUTATEIBHOM JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJUIUOHHBIMH  POCCHUCKHMMH  COLMOKYJBTYPHBIMH M  JYXOBHO-
HpaBCTBeHHI)IMI/I OCHHOCTAMMU, HpI/IHﬂTI)IMI/I B O6HI€CTB€ HpaBI/IJIaMI/I n HOpMaMI/I IIOBCACHUA U
CHOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHUS M COIMATM3AINN 00YIarOIHXCS.

JIMYHOCTHBIC PE3yJIbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3WUTHBHBIX IIEHHOCTHBIX OPHEHTAIMHA W PACHIMPEHHUE OIBITA JEATSIHHOCTH Ha €
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoOTHYeCKOro BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICJINIO, TIOHUMAHMs 3HAYCHHWS XUMHYECKOW HAyKH B KM3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOW HH(OpPMAIMECH O MepPeaOBhIX JOCTHKCHHUIX M OTKPBITHIX
MHPOBOM M OTEUECTBEHHOW XMMMH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSX 00 ycTpolcTBe
MHpa 1 00IIEeCTBa;

2) TpaKIaHCKOr0 BOCTIMTAHHUS:

MPEJCTABICHUS O COLMAIBHBIX HOpPMAax M MpPaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTHUBE, KOMMYHHKaTHBHOU KOMITETEHTHOCTH B 00I1IECTBEHHO ITOJIE3HOM,
y4eOHOUCCIICIOBATEIBLCKOM, TBOPUECKOW W JAPYIMX BHAAX JEATCILHOCTH, T'OTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATEIbHOCTH MPHU BBHINIOJHEHUN yUEOHBIX, TO3HABATENILHBIX 3a/1a4,
BBIIIOJIHCHUU XHMHWUYCCKHUX 3KCHepI/IMeHTOB, CO3JaHUn y‘-I€6HBIX HpOeKTOB, CTpeMJIeHI/ISI K
B3aMMOIIOHMMAHHIO M B3aWMOIIOMOINM B IMPOIECCe ITOH ydUeOHOM JesITeIbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TOBEJCHUE M TIIOCTYNKH CBOMX TOBApHIIEH C IO3MIIMA HPABCTBCHHBIX H
MPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSA

MHUPOBO33PDCHUYCCKHE  MPEJICTABICHUS O  BEIIECTBE W XMMHYECKOH  peakIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIONIME OCHOBY JIJIS
MMOHMMAHHUS  CYIIHOCTH HAyYHOW KApTHHBI MHUpa, TNPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJIBI, B3AUMOCBS3SIX YCIIOBEKA C MPHUPOIHON CPeor, O posn
XHUMHUHU B ITIO3HAHUU DTUX 3aKOHOMepHOCTefI;

MO3HABATEIbHBIC MOTHBBI, HANpAaBJICHHBIC Ha IOJIyYeHHUE HOBBIX 3HAHUN IO XUMHH,
HEOOXOJIMMBIC JJI1 OOBSICHEHHs HAOII0MaeMbIX TPOICCCOB MW SBJICHUH, IO3HABATEIILHOM,
MH(OPMAIIMOHHOW W YUTATEILCKON KYJIbTYPBI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIIBHON PadOTHI
C y4eOHBIMM TEKCTaMHM, CIPABOYHOHN JMUTEPATYpOW, NOCTYNHBIMU TEXHUYECKHUMH CPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJOTHH;

UHTEpEC K OOYUYCHHWIO W TO3HAHUIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000OpPa30BaHUIO, TIPOSKTHON M HMCCIICAOBATEIBCKON JIEATSIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIEHHOCTH U YPOBHS 00yuYeHUs B AaJbHEMIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAaHHUC IICHHOCTH JXHU3HH, OTBCTCTBCHHOI'O OTHOIICHHUA K CBOGMy BHOPOBLIO,
YCTAaHOBKM Ha 370POBBI 00pa3 JKWU3HU, OCO3HAHHME IIOCICACTBUI M HENPUSITHE BPEIHBIX



MPUBBIYEK (YHNOTPEOJICHUSI aJIKOTOJisl, HAapKOTHKOB, KYypEeHHs), HEOOXOAMMOCTH COOJIIO/ICHUS
npaBw1 0€30IIaCHOCTH MpH OOpallleHuH C XMMHMYECKMMH BELIECTBAaMU B OBITY U pealbHOMN
KU3HU;

5) Tpy10BOro BOCIIUTAHUS

HHTEpEC K MPAKTHYECKOMY M3Y4YeHHIO Ipodeccuil u TpyJa pa3inyHOro poja, yBaxKeHHe K
TPYly U pe3yJbTaTaM TPYAOBOW JEATENBHOCTH, B TOM 4YHUCJIE HAa OCHOBE NPHUMEHEHUS
MPEIMETHBIX 3HaHUM 1O XWUMHUH, OCO3HAaHHBIM BBIOOpP MHIUBUAYAJIBHOW TPAaEKTOPUU
MPOJOIDKEHU 00pa30oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB U CHOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHol MmpodecCUOHATbHON AEATENbHOCTH U
pa3BUTHA HEOOXOIUMBIX YMEHUN, TOTOBHOCTh aJIalITUPOBATHCS B PO(HECCHOHATILHON Cpeie;

6) 9KOJI0THYECKOr0 BOCTIUTAHMSI:

9KOJIOTMUYECKH 11e1ec000pa3HOe OTHOIIEHHE K MIPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emIe,
OCHOBe €€ CyIIeCTBOBaHMS, MOHUMaHHE IIEHHOCTH 3I0pPOBOTO M 0Oe30macHOro obpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3MUECKOMY U TICUXHMUYECKOMY 3/J0POBbIO,
OCO3HaHHE IIEHHOCTH COOIOICHUS MpaBUil O€30MacHOTO MOBEACHUS MpU paboTe ¢ BEIIeCTBAMHU,
a TaK)K€ B CUTyalUsX, YTPOKAIOIINX 3J0POBBIO U JKU3HU JIFOACH;

CHOCOOHOCTH TPUMEHSTHh 3HAHMSA, MOJydaeMble NMPU U3yUYCHUH XUMHH, JUIS pEIICHUS
3a71a4, CBA3aHHBIX C OKPYKaOUIEN PUPOIHON CPEIOH, JJIs MTOBBILIEHUS YPOBHS 3KOJIOTMYECKOM
KyJbTYpbl, OCO3HAHHUS TI00ATILHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTeil MX pelieHus
MIOCPEACTBOM METOJIOB XUMUH, HKOJIOTMYECKOI'0 MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B
[T03HABATEIbHOW, KOMMYHHUKAaTUBHON U COLIMAJIBHON NTPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMeTHBIX pPE3yJbTAaTOB BBIACIAIOT 3HAUYMMBIE AT (POPMUPOBAHUS
MHUPOBO33PEHHUS OOIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, NMPUHLMUII, THUIOTe3a, (PaKT, CUCTEMA,
MpoLecc, HIKCIEPUMEHT U APYTOe.), KOTOPbIE HUCIOJIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYeOHBIX
MpeIMeTax U MO3BOJISIIOT HA OCHOBE 3HAHUH U3 ATHX MPEeIMETOB (OPMUPOBATH MIPEICTABICHUE O
LIEJIOCTHOM HAay4yHOH KapTHHE MHpa, U YHHMBEpCAJbHbIE YUEOHbIE JEHCTBUS (II03HABATEIIbHBIE,
KOMMYHUKATHBHbIE, PETyJSTUBHBIC), KOTOpblE OOECIeyrBarOT (OpPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOH 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jornyeckue 1eMcTBHA:

YMEHMSI HCIOJB30BaTh MNPUEMBI JIOTUYECKOI'O MBIIUIEHUS IIPM OCBOEHUU 3HAHUU:
packpplBaTh CMBICA XMMMUYECKMX IOHATHM  (BBLIEIATH HX XapaKTEpHbIE IPU3HAKH,
yCTaHABIIMBATh B3aMMOCBS3b C JAPYTUMU MOHSATUSMU), UCIIONH30BATh MOHATHS A 00BICHEHUS
OTHEeNbHBIX (DaKTOB M SABJICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU IS KiIacCHUPUKALUU
XMMHUYECKHX BEIIECTB U XMMHUYECKHUX pEaKluil, yCTAHABIMBATh PUYMHHO-CIIEICTBEHHBIE CBS3H
MeX1y 00BEKTaMU U3Y4YEHHMsI, CTPOUTH JIOTHUECKHE PacCyKACHUs (MHIYKTUBHbIE, 1€ TyKTUBHBIE,
10 aHAJIOTUM), J€JIaTh BBIBOJBI U 3aKJIIOUEHUS;

yMEHHE NMPUMEHATH B Mpoliecce MO3HAHUS MOHATHS (MPeIMETHbIE U METanpeAMETHBIE),
CUMBOJINYECKHE (3HAKOBbIE) MOJENH, HCHOJIb3yeMble B XUMHUH, MpeoOpa3oBbIBATh IIUPOKO
MPUMEHSIEMbIE B XUMHHM MOJIEJIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
XUMUYeckass ¢GopMyia M YpaBHEHHE XUMHUECKOM peakuud — TpU pelIeHHH ydeOHOo-
[IO3HABATENIbHBIX 3aJa4, C YYETOM OTHUX MOJCJBHBIX IPEACTABICHUI BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMBIX OOBEKTOB — XMMHYECKHX BEIECTB U



XUMHUYECKHX PEaKIHi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICJICTBEHHBIE CBSI3H U
MPOTHBOPEUHSI B N3YIaEMBIX IPOLIECCAX U SIBICHHSIX.

Ba3oBble nccienoBarebcKue AeiicTBUS:

yMEHHE HUCIOIB30BaTh MOCTABICHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTa IMO3HAHUS, a
TaKK€ B KadecTBE OCHOBbI i (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKa3bIBAEMBIX CY>KICHHIA;

npuOOpEeTeHne OIbITa MO TUIAHUPOBAHHIO, OPTaHM3allMd W TPOBEJICHHUIO YUYECHHYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJIOM MPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €TI0
pe3ynbTar, (opMyIHpoBaTh OOOOIICHHS W BBIBOABI MO pe3ylbTaTaM HpPOBEAEHHOTO OMbITA,
HCCJeI0BaHus, COCTABIISTh OTUET O MPOJIeNIaHHOM padoTe.

PatGora ¢ unpopmaunmeii:

yYMEHHE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO PA3ITUIHBIX BUIOB
1 (OopM TIpeICTABICHHUS, MMOYyIaeMYyI0 U3 Pa3HbIX UICTOYHUKOB (HAyYHO-TIOMYJIIpHAs JIUTEpaTypa
XMMHUYECKOTO COJIepKaHus, CIpaBOYHble MocoOus, pecypchl HMHTepHeTa), KpUTHUECKU
OLICHUBATh MIPOTUBOPEUYHBYIO U HEJOCTOBEPHYIO HH(OPMAILINIO;

YMEHHE MPUMEHSTh Pa3IUIHbIe METOJIBI U 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIJIsl BHIIOJTHEHUS YUEOHBIX M TO3HABATEIBHBIX 33124
OTIpeNIeIEHHOr0 TUMA, MPHOOpPETeHHE OmbITa B 00JACTH MCIOJIB30BAaHUS HH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYPOU aKTUBHOTO HMCIIONIB30BAHUS PA3IHMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMy MpeicTaBiIeHUs
WHPOPMAIIMY W WUTFOCTPHPOBATH pEIIaeMble 3a/1a4l HECIOKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumMu popmaMu rpa@uKy U ©X KOMOUHALIUSMUY;

YMEHHE HCHOJb30BaTh M AHAIM3UPOBATh B Ipolecce yueOHOH M HccienoBaTenbCKOM
NEeSTENBHOCTH HHPOPMAIIUIO O BIUSHUU MPOMBIIUICHHOCTH, CEJIHCKOTO X031CTBA U TPAaHCIIOpTa
Ha COCTOSIHUE OKPYXKAIOIIECH TPUPOJHON CPEBI.

KomMyHHKaTHBHBbIE YHUBepCAJIbHbIE YUeOHbIe IeHCTBUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XOJe aAuamora M (WiaM) JAWCKYCCHUM) IO CYIIECTBY
oOcyxnaeMoil TeMbl, (HOpPMYTUPOBaTh CBOM HPEUIOKEHUS] OTHOCHUTENIBHO BBIMOJIHEHUS
MIPeNI0KEHHOM 3a/1auH;

yYMEHHUsI IPEACTABIISATH OTyUYEHHBIEC Pe3yIbTaThl TO3HABATENIbHOM 1EATEILHOCTH B Y CTHBIX
U TIHCBMEHHBIX TEKCTaxX; JeJaTh TPE3CHTANNI0 pPE3yJIbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIepUMEHTa (JIa0OpaTOPHOTO OMBITA, JTAOOPATOPHOW pPabOTHI MO WCCIEIOBAHUIO CBOHCTB
BEIIECTB, Y4€OHOTO MPOCKTA);

yMeHHsI y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEIHHOW U
HCCJIEeIOBATENIbCKON JIEATEIbHOCTH NPU PELICHUH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB M COTJAcOBaHUsS MNO3ULUHI (00CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAWHAIMS COBMECTHBIX JEHCTBHI, ONpe/esieHue KPUTEPHEB MO OILEHKEe KayecTBa
BBHITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHble yHMBepcaJbHble YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSATEIBHO OMPEACIISATh eI NeATENFHOCTH, MJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIHHOCTH, BBIOMPATH
Haubosiee HPQPEKTHBHbIE CIOCOOBI pemeHus Yy4eOHBIX M IO03HABaTENbHBIX  3aj]ad,
CaMOCTOSITENILHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aNTOPUTM ICHCTBHI MpH
BBIMOJTHEHUH 3aJ]aHUil ¢ y4E€TOM TMOJy4eHHs] HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —



BEIIECTBAX U PCaKUUAX, OHCHHUBATH COOTBECTCTBUC IOJTYUYCHHOI'O pE3yJibTaTa 3asIBJICHHOM ocjiu,

YMEHHE UCIIONIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPEJIaracMble B YCIOBUH 33 JaHUN.
HNPEIMETHBIE PE3YJIBTATHI
B cocraBe mnpeaMETHBIX pe3yJNbTaTOB IO OCBOEHHUIO O0S3aTENILHOTO COJAEPXKAHMUSA,

YCTaHOBJICHHOTO JaHHOM (QenepanbHOil paboueil mHporpaMMoii, BBIIESIOT: OCBOEHHBIC
oOydJalIMMHUCs Hay4yHble 3HAHUS, YMEHHS M CHOCOOBI JeWcTBUM, crnenuduyeckue s

HpGI[MCTHOfI o0Jactu ((XI/IMI/IFI», BUIblI JACATCIBHOCTHU II0 IIOJYYCHUIO HOBOI'O 3HAaHUA, C€ro

UHTEpIpEeTaINH, TPEoOPa30BaHUIO U MPUMEHEHHUIO B PA3IIUYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K KOHIY 06y‘{eHI/IH B 8 Kiacce NpECAMCTHBIC PC3YJIbTAThI HA 0a3o0BOM YPOBHC HOJIKHBI

OTpakaTh C(HOPMUPOBAHHOCTD Y OOYJAFOIINXCSI YMECHHM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMWYECKUX IOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, MPOCTOE BEIECTBO, CJIOKHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJIHOPO/IHAsA), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas JOJIsd XUMHUYECKOIO
3JIEMEHTa B COEIMHEHHM, MOJSPHbIM 00BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKasi peakLus, Kilaccupukanus
peakUui: peaky COCAUHEHHUS, PEaKIUU PA3I0KECHHS, PEAKIIMK 3aMELICHUs, PEaKIIUN
oOMeHa, 9K30- U YHIOTEPMHUYECKHE PEaKIMH, TETUIOBOH YPQEeKT peakiuu, sIpo aToMa,
AJIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHUTa b, PaguyC aToMa, XMMHYecKas CBS3b,
NOJIIpHAasl M HEIOJIApHAasl KOBAJIECHTHAs CBs3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBast 10JIs BeleCTBA (IPOLIEHTHAsA KOHIIEHTPALUs) B pacTBOPE;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHUX IOHATUH M IPUMEHATH 3TU
MOHSITHS NTPU ONMCAHUM BEILIECTB U UX MPEBpalIeHHUI;

UCTOJb30BaTh XHUMHMYECKYIO CHUMBOJMKY JJIsi COCTaBJI€HHsS (OpPMYJ BELIECTB MU
YPaBHEHUN XUMUYECKUX PEAKIINI;

OTNpEJENIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHApHBIX COEJUHEHHSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, IMPHUHAJJIE)KHOCTh BELIECTB K
Onpene€HHOMY KJIacCy COEIMHEHMH 1o ¢opMmynaM, BHJI XUMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPIraHUYECKUX COCTMHEHUSX;

packpsiBaTh cMmblca Ilepnonnueckoro 3akona [[. 1. MenneneeBa: 1eMOHCTpUpOBaTh
NOHMMAHHE IEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHYECKHX DJJIEMEHTOB OT HX
nosiokeHuss B Ilepuonmdeckoil cucTeMe, 3aKOHOB COXPAaHEHHs MacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOraapo;

ONMCHIBATH M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit cucTembl
XUMHMUYECKHUX 3JIEMEHTOB: pa3jinyaTh IMOHATHS «IJIaBHAs moArpynna (A-rpynmna)» u
«mobounass moxarpynmna (b-rpynma)», Mansle W OOJbIIME TEPUOIBI, COOTHOCHTH
0003HaueHus1, KOTopble UMeroTcs B Tabiuue «llepuoanyeckas cucreMa XMMHYECKHX
sanemenToB J[. 1. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsj A1pa, oOIlIee 4YHUCIO DSJIEKTPOHOB H
pacnpeesIeHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUpoOBaTh XUMHYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BELIECTBA, XUMUYECKUE
peakuuy (10 YUCIy U COCTaBY Y4YacTBYIOIIMX B PEaKLUU BEILECTB, 110 TEIJIOBOMY

dbdexry);



XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB Pa3IHMUHBIX
KJIaCCOB, MOJTBEp)KJas  ONHCAHWE TMPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYOIINX XUMHUICCKUX PEAKITUH;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT MX Ka4eCTBEHHOTO COCTaBa,
BO3MOYKHOCTH IMPOTECKAHHSI XUMUYICCKUX MTPEBPAIICHUH B PA3JIUYHBIX YCIOBUSIX;
BBIUHCIISTH OTHOCUTEIIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMEHTa 10 (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON PEaKIIHH;

MPUMEHSTh OCHOBHBIE OINEPAIlMM MBICIUTEILHON NEATeIbHOCTH — aHAJIU3 M CHHTE3,
cpaBHEeHHE, 0000IeHNE, CUCTEMATH3alUI0, KIACCH(PUKAIUIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JUJISl M3Y4YEHHs] CBOMICTB BEUIECTB M XUMHYECKUX PEaKIIHid,
CCTCCTBCHHO-HAy4YHBIE  METOJBI  TO3HaHWS  —  HAONOJeHWe,  HW3MEpeHHe,
MOJICIMPOBAHUE, FKCTIEPUMEHT (pEasbHbIN U MBICIICHHBIH);

CleoBaTh TMpaBWIAM TIOJB30BAHUS XUMHYECKOW TMMOCYIOH U J1abopaToOpHBIM
o0opyZO0BaHHEM, a TaKXKe MpaBWIaM OOpaIleHUs C BEHIECTBAMH B COOTBETCTBUH C
WHCTPYKIHUSMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHHUIO
U coOupaHui0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB € OMPEAECIEHHON MAacCOBOM J0JIEW paCTBOPEHHOTO BEIIECTBA, MNIAHUPOBATH
¥ TIPOBOJIMTH XUMHUYECKHE 3KCIICPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHUCIIOT C TIOMOIIIBbIO MHIUKATOPOB (JITaKMYyC, peHOoIPTaNIenH, METUIIOPAHXK U APYyTHE).

K kxoHuy oOydenus B 9 kJjacce mnpeIMETHbIE pe3yibTaThl HA GA30BOM YpPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAOLIUXCS YMEHHIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMHYCCKHX IMOHSATHH: XUMHUYECCKHH DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KATHOH, aHUOH, TIPOCTOE BEIIECTBO, CIIOKHOE BEIICCTBO, BAJICHTHOCTb,
AIEKTPOOTPUIIATEIBHOCTh, CTETIEHh OKHUCICHUS, XMUMHUYECKash peakius, XUMUYecKas
CBsI3b, TEIUIOBOU A (EKT peakiuu, MOJb, MOJSPHBIA 00BEM, paCTBOP, IIMEKTPOIUTHI,
HEDJICEKTPOIIUTHI, DJIEKTPOIUTHYECKAs] JUCCOLMAIUS, pEaKlUUd HMOHHOTO OOMeHa,
KaTalu3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble W HeoOpaTUMBbIC pEaKIIHH,
OKHCITUTEIbHO-BOCCTAHOBUTENLHBIE ~ PEAKIIMH,  OKHCJIHTENb,  BOCCTAHOBHUTEIb,
OKHCJIEHWE U BOCCTAHOBJICHHE, aJUIOTPOIHUsA, aM(POTEpHOCTh, XHWMHUYECKas CBSI3b
(koBalleHTHasi, HMOHHAs, MeETaJNIMYecKas), KPUCTAUIMUECKas peméTka, KOppOo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peaklud, MpeneabHO JOomycTuMas
koHueHntpauus [1JIK BemnecTna;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKUX TOHATHA M MPUMEHSATHh JTH
TIOHSITHUS TIPU ONMMCAHUH BEIIECTB U X MPEBPAICHUH;

WCIIOJIh30BaTh XUMHUYECKYI0O CHMBOJIUKY [IJI1 COCTaBJieHUs (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKHUX PEAKIINN;

ONpENENsATh BAJICHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKMX JJIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOIO0 COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OMNPEICIEHHOMY
KJIACCy COEAMHEHUU MO (opMmyliaM, BUJI XUMUYECKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
METaJUTMYECKasi) B HEOPraHMYECKUX COCIMHCHMIX, 3apsj HOHA IO XHWMHYECKOU
dbopmysie, XxapakTep Cpelbl B BOJHBIX PAacTBOpPaX HEOPTaHWMYECKHX COCITMHECHHH, THII
KPUCTAJUTMYECKON peméTKH KOHKPETHOTO BEIIIECTBA;



packpsiBaTh cMbich [lepuoanueckoro 3akona JI. . MenneneeBa U 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: OMUCHIBATH U XapaKTepu3oBaTh TabnuuHyio dopmy llepuoanueckoit
CHUCTEMbl XMMHUYECKHMX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rjaBHas noxarpynmna (A-
rpynma)y u «mnobounas mnoxarpynmna (b-rpynma)», Manble u OOJbIINE TMEPHOBI,
COOTHOCUTH 0003HAu€HUs, KOTOpbIE HUMEIOTCS B IEPHOAMYECKONW Tabiume, C
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsj Aapa, o0Ilee YUCiIo IEKTPOHOB U paclpeielieHne UX M0 IEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B W3MEHEHHU CBOWCTB DJIEMEHTOB U HUX
COEIMHEHUH B Ipelenax MajblX MEPUOJOB M TJIaBHBIX MOArPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccU(UIUPOBaTh XMMHUUYECKUE 3JIEMEHTBI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakiuu (10 YMCIy U COCTaBYy YYacCTBYIOUIMX B PEaKLUMU BELIECTB, MO TEMJIOBOMY
s¢deKTy, Mo U3MEHEHUIO CTETIeHEeH OKUCIICHUS XUMHUECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) O0OmUEe M cHenupUUECKHe XHUMHYECKHE CBOWCTBA
IIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKAasi OMMCAHNE PUMEPAMHU MOJIEKYJISIPHBIX U
VMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

COCTaBJISITh YPABHEHUS JJIEKTPOJUTHUECKON JUCCOLMALMU KUCIIOT, IEI0UYEH U COJIEH,
MOJIHBIE M COKpPAlIEHHBIC YPaBHEHUS PEAKIMi HOHHOTO OOMEHa, YpaBHEHHsS PEaKIUu,
MOATBEPXKJAIOIIUX CYLIECTBOBAHME T'€HETHUYECKOM CBA3M MEXAY BEIIECTBaMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHI MOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca STUX peaKiuii;

IIPOrHO3MPOBATh CBOWCTBA BEILIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXKHOCTHU
MPOTEKAaHUsI XUMHUECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (hOopMyIie COETMHEHHsI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON pPEaKIMH;

coOMoaTh TMpaBWJa TOJNB30BAaHUS XUMHYECKOW TIOCYIOM W J1abOpaTOpHBIM
0o0Opy/IOBaHHEM, a TaKKe MpaBHUia OOpAIIeHUs C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU T10 BBIIOJHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB 10 MOIYYEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO rasa);

IIPOBOIMTH PEAKIMH, MOATBEP)KAAIOIINE KaUECTBEHHbII COCTaB Pa3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpomMua-, MoaAua-, KapOoHart-, docdar-,
CWJIMKAT-, Cylb(paT-, THIPOKCHA-UOHBI, KATHOHbBI AMMOHHMS M HWOHBI HM3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BELIECTB;
IIPUMEHSATh OCHOBHBIE OINEpPAllMM MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEHHe, O00O0OIIeHHEe, CHCTEMAaTU3aLMI0, BBIIBICHUE MPUYUHHO-CIIEICTBEHHbIX
CBsA3EH — JUIsi M3y4YeHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUN, €CTECTBEHHO-
HayyHble METOJbl TIO3HAHWS — HaONIOJeHWEe, W3MEPEeHHe, MOJEIUPOBaHUE,
HKCIIEPUMEHT (peabHbIN U MBICIICHHBIM).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosauyecTBO 4acoB
Ne HaumeHoBaHMe pa3iesioB U DJIeKTpPOHHbIE (LM (pPOBbIE)
n/n TeM NPOrpaMMbl Bcero Konrpoanmbie Hpakruseciue o0pa3oBaTesibHbIE Pecypchl
padoTsbI padoThI
Pa3nea 1. [lepBoHayanbHble XUMUYECKHE MOHATHSA
XuMusi — BakHast 00J1acTh
11 €CTECTBO3HAHHUS U 5 5 bubmorexa [JOK
MIPAKTUYECKOM EATEIIbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BeiiecTBa u XuMu4eckue 15 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. BaxxuHeiimme npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB
21 Bosayx. Kucnopoga. Ilousarue 6 bu6nuoreka [JOK
00 okcHIax https://m.edsoo.ru/7f41837c
29 Bonopon. Ionsitue o 3 1 bu6mmorexa [IOK
KHCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK
OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 1 1 butmmoreka [JOK
HEOPraHWYEeCKUX COCTUHCHUIN https://m.edsoo0.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuoguveckas cucrema xumuueckux 31emMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.
Xnanecxaﬂ CBA3b. OKI/ICJII/ITCJIbHO-BOCCTaHOBI/ITeJI])HLIe pealcupm



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

[Tepronueckuii 3aKOH 1

31 [lepuoauueckas cucrema 7 bubnnorexa [JOK
XUMUYECKHX dnemeHToB /1. 1. https://m.edsoo.ru/7f41837¢c
MengeneeBa. CTpoeHue aToma

o | oo e 8

https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIHHBIE PEAKIIHH
Hroro no pazgeny 15 Bubmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHoe Bpems 3 bubnmoreia LIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIACC

KoimnuecTBo yacos DJIEeKTPOHHbIE
HaunmenoBaHue pa3aesioB U TeM nudposbie
Ne i/mt P Kontpoabublie | IIpakTuyeckue (mpp )
NpOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
Paspnen 1. BemecTBo 1 XUuMH4YecKHe peaKIUH
IloBTOpEeHue u yriay0ieHue 3HaHUH bubmmoreka [IOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca § Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUUYECKUX 4 bubmuorexa [IOK
' peakuuii https://m.edso0.ru/7f41a636
DIIEKTPOIUTHYECKAs JUCCOIHAIIHS. bubmmorexa [JOK
1.3 8 1 1
XMMHYECKHE PeaKinu B paCTBOPAx https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTanibl M UX COeIMHEHUS
21 OO1m1ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuorexa [IOK
' anemenToB VIIA-rpynmsl. ["amoreHs https://m.edsoo.ru/7f41a636
. JIEMEHTOB -TpYIIIBL. "
Py P https://m.edso0.ru/7f41a636
COEJIMHEHUS
23| onewemon Vg, Asor gostopunx | 7 ;| Bumore OK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
24| snewerson NArpymm Yiseponn ; 1 , | DubmorelOK
' . PYIIEE poa https://m.edso0.ru/7f41a636
KPEMHHH U UX COEIUHEHMS
Htoro mo pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pasznen 3. Mera/iibl 1 X COeIMHEHUSA

. bubnuorexa LIOK
3.1 Obmpue CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
3.2 Basre 16 bubmuorexa [JOK
. KHENIINE METAJUIBI U UX COEIUHEHUS https://m.eds0o.ru/7f41a636
Hroro no pazueny 20
Pa3zpnen 4. Xumusi u okpy:xamomas cpeaa
4.1 BeitiecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' m p https://m.edso0.ru/7f41a636
Hroro o pasueny 3
PesepBHOE Bpems 3 bubamorexa LOK
p P https://m.edsoo0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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

ITOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
No KoanuecTBo yacon Nlara JJIeKTPOHHBbIE HU(POBLIE
B Tema YpoKa K()]-[Tp()ﬂ[,]-n,[e HpaKanecxne oﬁpasoBaTeﬂbnme
n/n Bcero U3yYeHHs
padoTsI padoThbI pecypcbl

1 [Ipeamet xumun. Pons xumun B 1 bubmuorexa [JOK
JKU3HU YeioBeka. Tela U BelecTra https://m.edsoo.ru/ff0d210c

2 [TonsaTtue o MeTogaxX NO3HAHUS B 1 bu6nmmorexa [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[TpakTrueckas pabora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPHU U PUEMBI 1 bubmuorexa [IOK
oOpartieHus ¢ 1a00paToOpHBIM https://m.edsoo.ru/ff0d23dc
000pya0BaHHEM»

4 Yucteie BemecTBa 1 cMecH. CiocoOb! 1 bu6mmorekxa [IOK
pasjencHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrnueckas padora Ne 2

5 «lfaSI[GJICHI/IC cﬁeceﬁ (Ha mpumepe 1 brbmmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OYMCTKHU TIOBAPEHHOU COJIH )»

6 ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c

7 XuUMHYECKHUE DJIEMEHTBI. 3HAKH 1 bu6mmoreka [IOK
(CHMBOJTBI) XUMHYECKUX SJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOXKHBIEC BEIIECTBA 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJICKYJISIPHOE yUEHHUE 1 bubamoreia LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKO0H IOCTOSHCTBA COCTaBa 1 bu6nmnoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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BEIIECTB. XUMHUECKas (hopmya.
BaneHTHOCTE aTOMOB XHUMHYECKUX
AIIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOCHUTENLHAsA aTOMHAs Macca.

bubmuorexa [IOK

1 OTHOCHTE IbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmuorexa [IOK
3JIEMEHTa B COCIUHCHUH https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecTsa. Moiib. bu6nmoreka [IOK
MossipHast macca https://m.edsoo.ru/ff0d5230
14 Ddu3ndecKue U XUMUYECKHUE SBICHHUS. bu6mmorexa [IOK
XUMHYecKas peaxius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBuUs MPOTEKaHUS bu6nuorexa LIOK
XUMHYECKUX PEaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bubmuotexa [IOK
XUMHUYECKUE YpaBHCHUS https://m.edsoo.ru/ff0d3b88
BrruucneHus: KoaudecTBa, MacChl
17 BEIIECTBA 10 ypaBHeHI/ISIM’ brbmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYCCKHX PEaKIIHiA
Knaccudukanus XumMudeckux
18 peaxung) (COCHI[I/IHGHI/ISI pasioxKeHus bubmorexa OK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIM-
19 SHIUKIIOIETUCT. O60gHICHI/Ie u bubmorexa HOK
B https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3alus 3HaHUH
20 Konrponsnas padora Nel no reme bubnuorexa LIOK
«BerecTBa 1 XUMUYECKUE PEAKITUIDY https://m.edsoo.ru/ff0d4290
1 Bosnyx — cmecsk razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucimopon — 3iiemMeHT u

https://m.edsoo.ru/ff0d448e
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npocrtoe Bemectso. O30H

duznyeckre 1 XUMUYECKHE CBOMCTBA

22 KHUCTIopo/ia (peaKIMu OKUCITICHUS bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [TonsiTue 06 okcumax
Crioco0bI MoTydeHus! KUCIIOpo/ia B
23 nabopaTopun }pll HpOMI)IIHJIeHI:{OIE:TI/I. Bubnmorexa IOK
https://m.edsoo.ru/ff0d497a
IIpumeneHue kuciopoaa
TemnoBoii 3ppekT xuMuIeckon
24 peaKiyu, MOHATHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
25 3arp}I3HeI§I/qul;OS,H}}IIX3 CITOCOOBI Z:ro Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
NPeIOTBPAICHHS
[Ipaktuueckas padota Ne 3 o Teme
26 «l?lonyquHe u I():OGI/IpaHI/IC bubanoreta LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3yUCHHE €r0 CBOHCTB»
97 Boxopon — anemeHT u nmpocToe bubnuoreka [IOK
BelecTBo. HaxoxeHue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 dusnueckue U XUMUUECKHE CBOMCTBA Bbu6mmoreka [JOK
Bojopona. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [loHsiTHE O KUCIOTAX U COJIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI Moy4eHus BOAOPOia B bubnmoreka [JOK
n1aboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o Teme BuGmorexa LIOK
31 «ITomydenue u cobupaHue BO0poO/a,

W3y4YE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

Monsipablit 00BEM ra3oB. 3aKOH

bu6mmorekxa [IOK

32 ABorapo https://m.edsoo.ru/ff0d542e
Brerurcnenus 00béMa, KOJIMYECTBA

33 BEIIECTBA rasa Mo ero U3BECTHOMY bubmmorexa LIOK

i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Borunciaenus 00bEMOB ra3oB 1o
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubmorexa LIOK
, . https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOIIICHHUI Ira30B

35 du3ndecKknue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BO/IBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [ToHsTHE 00 bu6nmoreka [JOK
WHJIKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopUTENb.

37 Hacruimmennbsle 1 HeHACHIIIIEHHBIE bu6mmorekxa [IOK
pacTBOpbl. MaccoBast 10Jis1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Tpaktuueckas padorta Ne 5 o Teme

38 «ITpuroroBieHue pacTBOpPOB ¢ bubmuotexa [IOK
ompeIeIEHHOW MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOT'O BELIECTBA»

39 Konrponsnas padora Ne2 o reme bubnuorexa [IOK
«Kwucmopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
Okcuabl: cocTaB, Kiaccudukanus, bu6mmorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

o | mmremen o ot

’ https://m.edsoo.ru/ff0d664e
aM(oTepHBIX OKCHUJIOB

42 OcHOBaHHUS: COCTaB, KIacCU(pUKAIIHS, bu6nuorexa [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 IlonyyeHnue u XMUMUYECKUE CBOMCTBA bubmumorexa [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, knaccudukarms, bu6nmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 Ilomy4yeHnue u XMUMHYECKHE CBOMCTBA bubmmorexa LIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
C : )
16| cnonctm nomyatmen, s biGmorera LIOK
. y ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTuyeckas padota Ne 6. Perenue
HKCIIEPUMEHTATBHBIX 33134 0 TEME bu6nmnoreka [JOK
47
«OCHOBHBIE KJIACCHI HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
18 I'enernueckas CBsA3b MEKIY Bu6motexa LIOK
KJIJaCCaMU HEOPTaHUYECKUX
B P https://m.edsoo.ru/00ad9a50
COeIMHEHUN
49 O0600meHne U cucTeMaTru3aIus bubmuotexa [JOK
3HAHHUN https://m.edso0.ru/00ad9cb2
K 6ota Ne3
S "Ocuomie Kracen neoprasiGeKiX biGorera LIOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHUN
IT
SL | ommmecnt sneweon, Tonsmne bitnorera LIOK
) https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJHBIX JIEMEHTOB
[lepuoauueckuii 3aKOH U BuGmorexa LIOK
52 [Tepuoanueckas cucrema

XUMHUYECKHUX 3jieMeHToB [[. 1.

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Meuneneena

53 [Tepwoapl, TPYIIITEI, TOATPYIIITHI Bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bu6nnoreka [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000JI0UYEK
55 aTopMOB BHCMCH’TIEB [Tepuoanueckoit bubmorexa OK
https://m.edsoo.ru/00adaébc
cucteMsl JI. 1. MeHaeneeBa
XapakTepucTUKa XUMHUYECKOI0
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubnuotexa [JOK
[epuoamnueckoii cucreme /. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoanueckoro 3akoHa
57 JUUISL pa3BUTHS HAYKU U MPAKTUKH. J]. bubmuotexa [JOK
. MenzaeneeB — y4€HbIN, eIaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
PesepBHbIil ypok. O60011IeHIE 1
58 CI/ICTIe)MaTI/ISZIII)I/IH 3HaH1/117IHl / bubmorexa HOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHasi paboTa
KonTponbhas paborta Ne4 mo teme
59 «Ctpoenue aroma. XuMHUYECKas bubnuorexa [IOK
cBa3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas pabora
50 DIIEKTPOOTPULIATEHLHOCTH ATOMOB bubnmoreka [JOK
XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnas xumuueckas cBsi3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHas nonsipHas XUMUYECKast bu6nuoreka [IOK



https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada96e
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CBA3b https://m.edsoo.ru/00adaab8
63 KoBasneHnrHas HenossipHast 1 bubmumorexa [IOK
XUMHYECKAS CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS 1 bubmmorexa LOK
https://m.edsoo.ru/00adae28
65 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
66 OKHCIIMTEIIN U BOCCTAHOBUTEIIN 1 bubmmorexa LOK
https://m.edsoo.ru/00adb076
Pesepeusiit ypok. O0001ICHHE U
67 CHCTEeMAaTU3alsl 3HAHUH 110 TEME 1 bubmuoreka [JOK
«CtpoeHue aroma. XUMHYECKas https://m.edso0.ru/00ad9ch?2
CBSI3b»
68 PesepBHblit ypok. O600611eH1E 1 1 bubnuoreka [IOK
CHUCTEMAaTH3aIMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBULIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KoJsmnuecTBO 4acoB

DJIeKTpOHHbIe HH(poBbIE

Ne Jlara
Tema ypoka Kontposnbnbie | IIpakTHyeckne o0pa3oBaTe/bHbIE
n/n Bcero U3yYeHHs
padoTsI padoThbI pecypcbl
Ilepnonnueckuil 3aK0H.

1 [Tepuoanueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHUX 3ieMeHTOB J]. 1. https://m.edsoo.ru/00adb59e
MeHnaeneeBa
3aKOHOMEPHOCTH B U3MCHCHUH

5 . P 1 bu6mmoreka [JOK
CBOMCTB XUMHUYECKUX DJIEMEHTOB

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa LIOK

3 1
HEOPraHUYECKUX BEIICCTB https://m.edso0.ru/00adb7e2

4 Bupl XuMU4IeCKOM CBSI3U U TUITBI 1 bu6mmorekxa [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbhas paborta Nel mo Teme

5 «IToBTOpEeHue u yriayoienue 1 1
3HaHWI OCHOBHBIX pa3J/IelIoB Kypca
8 Kmacca»

6 Knaccudukanus XuMIUIecKux 1 Bbu6mmoreka [JOK
peaKIuii 10 Pa3IuYHBIM IPHU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHYCCKOMN

7 0 P 1 bu6mmoreka [JOK

eakiuu. [ToHSITHE O TOMOT€HHBIX U
peart https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKITHIX
[ToHsATHE 0 XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIONINE 1 bubmmorexa HOK
P ' P, N m https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHYECKOU PEaKIHH



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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U MMOJOKEHUEC XUMHYCCKOT'O

paBHOBECHS
9 OKUCIUTENHbHO- bubmuoreka [JOK
BOCCTAHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 2IEKTPOTUTHYECKOM
10 Imcfounaunn.ananme U ciabbie bubmmorexa LIOK
https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HoHHbIe ypaBHEHHUs peaKkuil bubamorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT B
12 OCHOBAaHMH B CBETE MPEACTABICHUI bu6nmoreka [JOK
00 3JIEKTPOIUTHUECKOM https://m.edsoo.ru/00add5d8
JACCOINAIIAN
XuMHYECKHEe CBOMCTBA COJICH B
13 CBETE TPECTABICHUI 00 bubmorexa [IOK
N https://m.edsoo.ru/00add8b2
AIIEKTPOIUTUIECCKON JUCCOIUAIIUT
14 [TonaTue o runponuse coaen Bubnuorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTeMAaTH3AIIHS bubnmoreka [JOK
3HAHUHN https://m.edsoo.ru/00addd12
ITpakTuueckas padora Ne 1.
16 «Ii:memae BKCHpepI/IMeHTaJ'IBHBIX bubmorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9»
KonTtponsnas padota Ne2 o reme
17 «ONEeKTpOoNUTHIECKAS bubnuorexa LIOK
nucconranus. XMuMAYECKUE https://m.edsoo.ru/00addecO
pPEaKI B pacCTBOPAX»
18 OO01mas xapaKTepuCTHKa rajJoreHoB. bu6nuoreka [IOK



https://m.edsoo.ru/00adcade
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XUMUYECKUE CBOMCTBA HA PUMEPE
XJopa

https://m.edso0.ru/00addfe?

XnopoBogopoa. CoJisiHast KUCIOTA,

bubmuorexa [JOK

19 i
RUMITICCRHE CBOMCTEA, LIOTYHCHHUC, https://m.edsoo.ru/00ade104
MpUMEHEHHE
IT 6ota No 2
20 lonyuere cornoi kneorss, Brmorera LIOK
JTy4EHHUE COISTHOW KUCIIOTHI,
g P https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONUCTB»
B
. anc::HHﬂ He(; ypaliHZIZmei BuGmorexa LOK
XUMHUYECKHUX PEAKIINi, €CITH OJTHH
peakdl A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
29 OO01mas xapakTepuCTHKa JIEMEHTOB bu6nunoreka [JOK
VIA-rpymimsr https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(UKAIIUN CEPHI.
Haxoxnenue cepsl u €€ bub6morexa [IOK
23 .
COEIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPbI
CepoBoopo/1, CTpOCHUE,
24 q)HI;quingi xnimqecxne Bubmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcuabl cepol. CepHast KUCIIOTA,
25 (1)I/ISI/I‘IIIGCKI/I§ " xm\queCKHe bubmmorexa LIOK
3 https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHHE
XUMHUYECKUE PEAKLIUH, JICKAILINE B
OCHOBE MIPOMBINUICHHOTO CIIoco0a
p . bu6mmorexa [IOK
26 MOJTYYCHUST CEPHOU KUCIIOTHI.

XUMHUYECKOE 3arpsi3HEHHE
OKpYKarollei cpeasbl

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

Brluncienue MaccoBOU 10U

bubmuoreka [JOK

27 BBIX0/1a MTPOYKTA PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepHUCTHKA DJICMEHTOB
VA-rpynmsl. A30T,

28 pacn;(?cipaHeHHe B IIPHPOJIC Bubmorexa LIOK

’ https://m.edsoo.ru/00adeea6
du3nuecKkre 1 XUMHYECKUE
CBOMCTBA
AmMMuak, ero pusnyeckue u
29 XUMHUYECKHE CBOMCTBA, MOTYYEHHE Bubmorexa IOK
’ https://m.edsoo.ru/00adf004
U TIpUMEHEHUE
ITpakTuueckas padora Ne 3 1o TeMe
30 «IPIOJ'Iy‘leHI/Ie al\fMI/IaKa H3y4YeHHUe Bubnuorexa LIOK
. ’ https://m.edso0.ru/00adf180
€ro CBOMCTB»

31 A3OTHas KHCIIOTa, e€ pusnueckue u bub6morexa [IOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPAIbHBIX

32 ynoopenuii. XuMH4ecKoe ’ Bubmorexa LIOK

. https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIbI
COCIMHEHUSIMH a30Ta
®docdop. Oxcua pocdopa (V) u
33 q)ocg))o;l:Haﬂ KHCHH((i))Ta (bq)prl)sn(qelxne " BuGmuorexa LIOK
- https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOHCTBA, MOTYYCHHE
Hcnons3oBanue pochato B
34 Ka4yeCTBE MUHEPAIbHBIX bubmuorexa [JOK

yaoOpeHuit. 3arpsi3HeHHe
MIPUPOHON cpenbl pochaTamu

https://m.edsoo.ru/00adfc20
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VYraepon, pacnpocTpaHEHHUE B

35 npupojie, GU3nIECKue U bubmmorexa LOK
’ - https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOMCTBA
Oxkcupsl yraepoza, ux Guandeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTHIECKUE TIPOOTIEMBI Bubmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHUJIOM YTIIEpoaa
(V)
37 VYroapHas KUCIIOTa U €€ COn bubmmorexa LOK
https://m.edso00.ru/00ae006¢
[IpakTuyeckas padota Ne 4 o reme
38 "[TonyuyeHue yrieKuciioro rasa. bubnmoreka [JOK
KauecTBenHast peakiys Ha https://m.edso0.ru/00ae027e
KapOoHaT-HOH"
[TepBoHaYaIbHBIC TTOHATHS 00
39 oprpaHquCKHX BEIIECTBAX KaK O bubmorexa OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yTIepoaa
40 Kpemuuii u ero coenuneHus bubmorexa OK
https://m.edso0.ru/00ae080a
[TpakTruaeckast pabota Ne 5.
a1 Pewienne skcniepuMeHTaNbHBIX bubnuorexa [IOK
3a7a4 1o teme «Baxuelmme https://m.edso0.ru/00ae0bf?2
HEMETAaJUIbl U UX COCIUHEHUS
KontponrHas padora Ne3 mo teMe
42 «Baz{eﬁmue IIr)IeMeTaJIJILI " UX bubmmorexa LOK
https://m.edsoo.ru/00ae0el8
COCTMHEHUS
43 OO6m1as XxapakTepUCTUKA bubmuorexa [JOK

XHUMHUYCCKHUX 3JICMCHTOB —

https://m.edso0.ru/00ae103e
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MeTaJUIOB. MeTaiinueckas CBsi3b U
METAJUTMYECKast KpUCTaJInyecKas
pemérka. Pu3ndeckre CBOMCTBa
METaJUIOB

XUMHAYECKHUE CBOMCTBA METAJIJIOB.

44 DNEeKTPOXUMHUUECKHUH psif BuGmorexa LIOK
. https://m.edso0.ru/00ae1156
HATPSDKEHUH METAIIJIOB
O01me crocoOb! MoTyuYeHust
MeTaiaoB. CriaBel. Berancienns
45 10 YPaBHEHUSIM XUMHUYECKHUX bubmmorexa LIOK
. https://m.edso00.ru/00ael1156
peaKIuid, €CJIi OJINH U3 PearcHTOB
COJICPKHUT IPUMECH
46 [TonsiTue 0 KOpPpPO3UU METAIIOB Bubnuorexa LIOK
https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 [lenorrbre MeTaIbI https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCHU]IBI HATPUS U bu6nuorexa [IOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [llenoyno3eMeNbHBIC METATIIBI — bu6mmoreka [IOK
KaJIbIIMH U MarHui https://m.edsoo.ru/00ael15e8
50 Baxueiimme coefUHEHUA KAJIBIIAS bubmorexa HOK
https://m.edsoo.ru/00ael15e8
51 O06o0011IeHNE B CUCTEMAaTH3aITHs
3HAHUH
59 JKEcTkoCcTh BOABI U CIIOCOOKI €& bu6nmmoreka [IOK
yCTpaHEHUs https://m.edso00.ru/00ae1886
53 [TpakTrueckas padora Ne 6 o Teme bubnuoreka [IOK

"YKécTKoCTh BOABI 1 METOABI €6

https://m.edso0.ru/00aelae8
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ycTpaHeHus"

54 P — bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOICTBA OKCH/IA U bu6nnoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
> Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI M COJIA bu6nmoreka [IOK
xenesa (1) u xemnesa (111) https://m.edso0o.ru/00ae35e6
58 O06001IeHHe U CUCTeMAaTH3AIIHS
3HAHHHA
ITpakTrueckas padota Ne 7.
59 Pemienue skcnepuMeHTanbHbIX bubnuotexa [JOK
3aja4 1o TeMe «Baxueiimue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUSD)
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIHii, eCIu OIUH
W3 PEareHTOB JIaH B H30BITKE WIH bubmuotexa [JOK
60
COJICP)KUT TTpUMeCH. Boruucienus https://m.edso0o.ru/00ae1750
MAacCCOBOM JO0JIM BBIXOJA ITPOAYKTA
peakuuu
61 O00011eHNE U cCUCTEMATU3ALL
SHAHHHA
KonTtponsnas padota Ne4 o reme
62 «Baxxnelme MeTauibl U UX
COETMHEHUS»
63 BemecTtBa u maTepuaisl B bubnuoreka [IOK

OBCEIHEBHOU XKN3HU YEIOBEKA

https://m.edso0.ru/00ae3f50
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64 XUMUYECKOoe 3arpsi3HeHne 1 bubnuoreka [JOK
OKPYKAIOIICH CPe/IbI https://m.edsoo.ru/00ae4270
65 Pone xumuu B pemeHun 1 bubmuorexa [IOK
9KOJIOTHYECKHX MTPOOIEM https://m.edsoo.ru/00ae4270
PesepBubIil ypok. O60061IeHIE 1 bubmuotexa [JOK
66 . 1
CHUCTEeMaTH3allHs 3HAHUT https://m.edso0.ru/00ae0d0a
67 PesepBublit ypok. O600111eHNE 1 1 bubnuoreka [IOK
CHCTEMATH3ALUS 3HAHUN https://m.edso0.ru/00adbh33c
68 PesepBubIii ypok. O6001meHIE 1 1 bubmuotexa [JOK
CHCTEMATH3ALMs 3HAHUHI https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTI'0 00111€ro 00pa3oBaHusl

1

ITo Teme: «llepBoHayanbHbIE XUMHUYECKUE TOHATUS»

1.1

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHUX [OHATHH: aTOM,
MOJIEKYJIa, XUMHMYECKUI 3JEMEHT, IMPOCTOE BELIECTBO, CII0XKHOE
BELIECTBO, CMECh (OJHOpPOJHAas W HEOAHOPOJHAs), BAJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJSIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJISIpHAas Macca, MaccoBas [J0JI1 XUMHUYECKOTO
9JIEMEHTAa B COEJUHEHUU, MOJSPHBIA O0BEM, XMMHYECKas peakuus,
KinaccupuKalysg — peakiuil:  peakuuu — COEJUHEHMs,  PEeaKIUuu
pa3loKEHUsl, pEeaKUMHU 3aMeIleHusi, peakuuu oOMEeHa, 3K30- H
HHJIOTEPMHUYECKUE PEaKIMHU, TEIuIoBoM 3(ddeKT peakuuu, pactBop,
MaccoBas J10JIs1 BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAallKs) B pacTBOpe

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MIOHATHH H
MMPUMCHATH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

UCTIOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJIsI COCTaBICHUS (HOpMys
BELLECTB U YPABHEHUN XUMUYECKUX PEAKLUN

1.4

packpbiBaTh  CMBIC  3aKOHOB  COXPaHEHHUS Macchl  BEIIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO Yy4Y€HHs, 3aKOoHa
ABoraapo

1.5

OnpeacCiTh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCOAMHCHUAX

1.6

KIaccu(UIMPOBaTh XMUMHUYECKHE peakiuu (10 YUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIIUH BEUIECTB, MO TETJIOBOMY dPQEKTY)

1.7

BBIUYUCIIATH OTHOCUTCIIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MacCChl
BCIICCTB

1.8

BBIYHCIIATH MAacCOBYIO JOJIO XMMHYECKOTO 3JEMEHTa 1Mo (opMmyIie
COCIMHEHUS,

1.9

BBIYUCIIATH MACCOBYHO JOJIO BCIIECCTBA B PACTBOPC

1.10

IPUMEHATh €CTECTBEHHOHAYYHbIE METO/bI NO3HAHUS — HAOJIOJICHHE,
U3MEpPEHUE,  MOJCIHUPOBAHHE,  OSKCIEPUMEHT  (peasJlbHbli U
MBICJIEHHBIN)

ITo Teme: «Baxuelme MMPEACTAaBUTCIIN HCOPTraHUYICCKUX BCIICCTBY




2.1

pPacKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX TTOHATHH: OKCH I,
KHUCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpENEeNsATh MPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
coenuHeHu# no popMysam

2.3

KJ'IaCCI/I(bI/II_[I/IpOBaTI) HCOPTraHNYCCKUEC BCIICCTBA
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XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOICTBa
BELIECTB Pa3JIUYHBIX KJIACCOB, MOATBEP)KIasl ONHUCAHUE NPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEeaKLUi

2.5

IMPOrHO3NPOBATH CBOMCTBA BE€IICCTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTU IPOTCKAHUA XHUMHUYCCKHUX
HpeBpaLLIeHI/If/JI B pa3JIMYHBIX YCIIOBUAX

2.6

CleloBaTh IIpaBWIaM IIOJb30BAaHUS XHMHUYECKOM MOCYIOH U
1a00paTOpHBIM 00OpYJAOBaHHEM, a TAKXKE IpaBUjaM OOpaIleHUs C
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKLUUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHHUIO M COOUpPAHUIO
ra3oo0pasHbIX BeUIeCTB (BOJOpPOAA M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpPOB C ONPENEIEHHONM MacCOBOM JIOJIEW PacTBOPEHHOIO
BELICCTBA, IUNIAHUPOBATh U TPOBOAUTH XUMHUYECKUE IKCIIEPUMEHTBHI I10
pacmo3HaBaHUIO PACTBOPOB IIEJOYEH W KHUCIOT C IOMOUIBbIO
MH/IUKAaTOpOB (JIakKMYyC, (heHoNIPTaNeHH, METUIOPAHXK U APYTHUE)

2.7

IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUUECKOHN peakiuu

I[To Tteme: «llepmogmyeckuit 3akoH u llepmogmueckass cucrema
xumuyecknx siemeHtoB JI. M. MengeneeBa. CTpoeHue aTomoB.
XI/IMI/ILIGCKa?[ CBA3b. OKI/ICJII/ITCJILHO-BOCCTaHOBI/ITCJII)HBIG peaKHI/II/I»

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSTUH: SpO aroma,
AJIEKTPOHHBIA CIIOM aToma, aTOMHasi OpOWTalb, paguyCc aroma,
XUMHYCCKasA CBA3b, IOJISIpHAd W HCIOJIIPpHAad KOBAJCHTHAs CBA3b,
AIEKTPOOTPHUIATEILHOCTh, HWOHHAsl CBS3b, HWOH, KaTHOH, AaHUOH,
CTEIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/IL[I/IpOBaTB XUMHUUYCCKUC 3JICMCHTEI

3.3

OINKCBIBATh M XapaKTepu3oBaTh TabnuuHyro ¢opmy Ilepuonmueckoi
CUCTEMBI XMMHUECKHMX DJJIEMEHTOB: pa3iuyaTh IOHSITHUS «IJIaBHAs
noarpynmna (Arpynma)» u «mobounas noxrpymmna (brpymma)y,
«Majbley U «00JbIINe) NepUOIbI

3.4

packpeiBaTh cMbIca Ilepuonnueckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPUPOBATH TOHUMAHUE MEPUOTUIECKON 3aBUCUMOCTH CBOMCTB
XMMHMYECKHX OJJEMEHTOB OT HUX TnonoxkeHus B Ilepuoanueckon
cUCTEME

3.5

COOTHOCHUTh  O0O3HAY€HHUs, KOTOpble HUMEIOTCS B  Tabmule
«llepuognyeckass  cucrema  XumMuyeckux  anemeHtoB  J.U.
MenzaeneeBa» ¢ YHUCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHHS ATOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsi sjapa, oOO0IIee YHUCIIo




AIIEKTPOHOB U paclpeiesIeHUe UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OnpeaciTh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 61/IHaprIX
COCOMHCHUAX

3.7

9 KJIACC

OonpeaciTb BUI XHMHYCSCKOHN CBSI3U (KOBaHeHTHaﬂ u I/IOHHaﬂ) B
HEOPTaHNYCCKUX COCANHCHUAX

Kon
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOI
00pa30oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme: ((BGH_ICCTBO H XUMHWYCCKasd pCaKIrsI»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX IIOHSATHH: pacTBOp,
AJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, AJICKTPOIUTUYECKAs IMCCOLMALMNS,
peakiMy MOHHOrOo OOMEHa, KaTalu3aTrop, XMMHYECKOe DPaBHOBECHE,
o0OpaTumble " HeoOpaTHMBbIe peakuuuy,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIBHBIE peakuuuy, OKHCJIUTENb,
BOCCTAHOBUTEJb, OKHCICEHHE U BOCCTAHOBIICHHME, aJUIOTPOIIHS,
aM(pOTEepHOCTh,  XMMHYECKass  CBS3b  (KOBAJCHTHAs, MOHHAasi,
MeTaJlJIn4yecKas), KpUCTAIJIMYECKasl peIETKa, CIUIaBbl, CKOpPOCTb
XUMHUYECKON PEaKIUH

1.2

HITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX MMOHATHHA H
MPUMCHSATBH OTU MMOHATHA ITPU OMMUCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBIISAITh yPABHEHUS AIIEKTPOIUTHYECKONH AMCCOIMUAIUN KHUCIOT,
miesioueld M CoJieH, IMOJIHBIE W COKpAIIEHHBIC YPAaBHEHHS PEaKIUit
MOHHOI'0 0OMeHa

1.4

pacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX pEaKIUi
MOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OajlaHca ATUX peaKIui

1.5

MMpOBOAUTD paC‘léTBI 10 YPaBHCHHUIO XUMHYECKOMN pcaknuu

ITo temam: «Hemeraymmiel U MX coequHEHUs» W «MeTalulbl U UX
COEIUHEHM

2.1

XapakTepu30BaTh (OMUCHIBATE) OOIIUE U CIICHU(PHUECKUE XUMUUECKUE
CBOMCTBAa IIPOCTBIX M CJIOKHBIX BELIECTB, IOATBEP)KIAs ONUCAHHE
IIPUMEpPaMU MOJIEKYJISIPHBIX M HOHHBIX YPABHEHHH COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIUi

2.2

COCTaBJIAATh YPAaBHCHUA peaKHI/If/'I, MOATBCPKKAAOIUX CYHICCTBOBAHNC
FeHETUYECKOM CBSI3U MCKAY BCHICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT UX CTPOECHHS,
BO3MOXHOCTH TMPOTEKAHUSI XMMUYECKUX IMPEBPAIICHUNA B Pa3IMYHbBIX
YCIOBUSAX
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2.5

CIeI0BaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKONM TOCYyAOM H
1a00paTOpHBIM 00OpYJAOBaHHEM, a TAKXKE IpaBUaM OOpalleHus ¢
BEILIECTBAMH B COOTBETCTBUU C HUHCTPYKIUSMU IO BBINOJTHEHHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUI0 M COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHaKa U YTIEKUCIIOrO ras3a)

MPOBOJMTH PEaKIWW, TOJITBEPKIAIONINE KAYCCTBCHHBIH COCTaB
pPa3NUYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYyTEM XJIOPH/I-,
Opomun, wuoamn, KkapOonar, ¢docdar, cuaukar, cyiubdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHUS, MOHBI HM3YYCHHBIX METAJUIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAaHHMUSCKHUX BEIICCTB

ITo Teme: «XuMus U OKpyKarolas cpeaa

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuyeckux mnoHstui: [1JIK
BEILIECTBA; KOPPO3Us METAIIJIOB

3.2

MPUMEHSATh OCHOBHBIC OTNEPAIMH MBICIIUTEIIBHON NESITEIBbHOCTH —
aHalu3 W CHUHTE3, CpaBHEHWE, O0O0O0OIIEHUE, CHUCTEeMAaTHU3AIHIO,
BBISIBJICHHE [PUYMHHO-CICJACTBEHHBIX CBSI3€M — JI H3ydYeHUS
CBOICTB BEIIECTB M XHMHUYECKHUX PEAKIMH; €CTEeCTBEHHOHAYYHBIC
METOABbl TO3HAHUS — HAOJIOEeHUe, HW3MEpPEHHe, MOJICITUPOBAHUE,
HKCIIEPUMEHT (peabHbIN U MBICIICHHBIH )




INPOBEPSAEMBIE 3JIEMEHTbI COAEPKAHUA

8 KJIACC

Kon

[IpoBepsieMblii 3JIeMeHT COIepP:KAHUS

1

HCpBOHaanLHBIC XUMHNYECKUEC ITOHATHUS

11

[Ipenmer xumuu. Ponp XMMUM B KU3HU 4YelOBEKa. XUMHS B CUCTEME HayK.
Tena m BemecTBa. Pu3MUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BEILIECTB

1.2

ITonsartre o MeTomax mo3HaHusa B XuMuu. Yucrtele BemecTsa u cmecru. CriocoObl
pas3aeneHus cMecen

1.3

AToMBI U MOJICKYIJIBI. Xumudeckue dieMeHTbl. CHMBOJBI  XMMHYECKHX
3JICMCHTOB. HpOCTLIe H CJIO0KHBIC BCIICCTBA. ATOMHO'MOJ’ICKYJ'IHPHO@ YUCHHUC

14

Xumuueckasi ¢popmysa. BaJeHTHOCTh aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH
IOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENnbHass  aTOMHas  Macca.
OTtHocuTenbHasE MOJIEKYJIIpHas Macca. MaccoBasi 1011 XUMUYECKOI0 3JIEMEHTa
B COCTMHEHUU

1.5

KonnuectBo BemectBa. Moisib. MosisipHasi Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCIAa CTPYKTYPHBIX €IHWHUIl BemiectBa. Pacu€rel mo dopmyrnam
XUMHYECKUX COCIUHCHUNU

1.6

®dusnyeckne ¥ XMMHUUYECKHE SBICHUS. XMMHUYECKas peakuusi M e€ MpH3HAKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XMMHUYecKue ypaBHeHHs. Kiaccudukanms
XUMHUYECKHUX PeaKIUil (COequHEHMs, pa3IoKEeHMs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0M, C MpaBUIaMHU
paGoTrel B Jsaboparopum U npuémMamMu oOpalieHuss ¢ JIAOOPaTOPHBIM
o0opyAOBaHHEM, H3y4Ye€HHE U OINUCaHHe (UINYECKUX CBOICTB 00pa3loB
HEOPTraHWYECKNX BEIIECTB, HaOMoAcHUEe (u3nveckux (TUTaBJICHHE BOCKa,
TasiHUE JIbJla, PACTUPAHUE caxapa B CTYIIKE, KMUIIEHWE U KOHJEHCAllUs BOJbI) U
XUMHUYECKUX  (TOpeHHME  CBEYM, [POKAJIMBAaHUE MEJHOM  INPOBOJIOKH,
B3aMMOJICHCTBHME MeJa C KHCIOTOH) SBJICHWUN, HAONIOJCHHE W OIMCAaHUE
NPU3HAKOB MPOTEKAaHUS XUMHYECKHX peakuuid (pas3nokeHwe caxapa,
B3aUMOJICHICTBUE CEPHOM KHCJIOTHI C XJOPUAOM Oapusi, pa3ioKEeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJICHCTBHUE KEJIE3a C PaCTBOPOM
comu menu(ll), u3ydenue crnocoOOB pa3/ieiieHus: cMeceit (C MOMOIIbI0 MarHUTa,
(¢uapTpOBaHME, BHIMApUBAHUE, MUCTWLISAIUSA, XpoMmaTorpadus), MpoBeACHUE
OUYMCTKHU NIOBAPEHHOM COJIK, HAOIIOJEHUE U OTMIMCAHKUE PE3YJIbTATOB MMPOBEICHUS
OTbITa, WUTIOCTPUPYIOLIEr0 3aKOH COXPAHEHMS MacChl, CO3JaHUE MoJelen
MOJIEKY (IIIapOCTEPKHEBBIX )

Baxueiue npeacTaBUTeNIM HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucrnopog — aneMeHT U mpocToe
BenlecTBo. HaxokaeHue kuciaopoja B mpupoje, Gusnueckue U XUMHYECKUE




cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucnopoaa. CrocoObl
MOJTlyYeHHUsl KHUCJIOopoJa B Ja0OpaTopuud M NPOMBIIUIEHHOCTH. KpyroBopot
Kucaopozaa B mpupoze. O30H — aJutoTporHas MOAU(UKaLKs KUCIOpoia

2.2

TemnoBoit 3PPEeKT XUMUIECKOH peakIuy, TEPMOXUMUYCCKUAE YPABHEHHS, IK30-
Y 9HJIOTEpPMHYECKHE peakiuu. TOIUIMBO: Yrodbh M METaH. 3arps3HeHUE BO3/IyXa,
yCUJICHUE TapHUKOBOTO 3¢ (exTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bonopon — anemeHT u mpoctoe BemiecTBo. HaxoxkneHue Bopopoaa B MPHPOJIE,
(¢u3nueckue M XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI TONyYCHHSI.
Kucnots! 1 conu

2.4

ModnsipHblii 006EM Ta30B. PacuéTsl M0 XUMHUYECKUM YpPaBHEHUSIM

2.5

®dusnyeckue cBorcTBa BOAbl. Boma kak  pactBopuTenbs.  PacTBOpBL
HaceolieHHble M HEHACBIILIEHHBIE pacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast nons BemecTBa B pacTBOpe. XHMHUYECKHE CBOWMCTBA BOJBI.
OcHoBanug. Ponap pacTBOpOB B MPUPOAE W B KU3HU 4esloBeka. KpyroBopor
BOABl B TMpUpOJAE. 3arps3HEHUE MPUPOAHBIX BOA. OXpaHa U OYHCTKA
MPUPOJIHBIX BOJ

2.6

Knaccudukanuss neopranmueckux coeauHeHuid. Oxcuabl. Knaccuduxarms
OKCHJIOB:  coJieoOpa3yromniiue (OCHOBHBIC, KHCIOTHBIC, aMdoTepHble) U
HeconeoOpasyromue. HomeHnknmarypa okcugoB. Du3nueckne M XUMHUECKUE
CBOMCTBA OKCHIOB. [losydenue okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHWi: WIENOYM U HEPACTBOPUMBIC
ocHoBanusl. Homenknarypa ocHoBanuii. @u3nveckue U XUMUYECKUE CBOMCTBA
ocHoBaHuil. [loryueHne ocHOBaHUI

2.8

Kucnorel. Knaccudukanus kucinor. Homenkmatypa kucior. Ousuueckue u
XUMHYECKHE cBoucTBa KuciIoT. Psgana aktumBHocTH MeTamiaoB H.H. Bekerosa.
[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nyeckue M XMMHYECKHE CBOWCTBA COJIEH.
[Tonyuenue couneit

2.10

I'enernueckas cBsI3b MCKAY KJIaCCaMHM HCOPTaHNUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE  OIpPEAEICHHE  COACpKAHMA
KHCJIOpO/la B BO3JyXe, IOJydyeHHEe, cOOMpaHUe, paclo3HaBaHUE U H3Yy4EHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHUS U IIPEKPAILEHUs TOPEHUs (II0Kapa), O3HAKOMIIEHUE C
o0Opa3llaMM OKCHJOB M ONHCAaHUE HUX CBOMCTB, NOJy4YeHUE, cOOMpaHue,
pacro3HaBaHHE M HU3y4eHHME CBOWMCTB BOJOpoJa (FOpPEHHE), B3aUMOJEHCTBHE
Bogopozaa ¢ okcunom meau(ll) (Bo3MOKHO MCTIONB30BaHKE BHIEOMATEPUATIOB),
HaOmo/ieHue o0pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIIEJOBaHHE
0COOEHHOCTEH  pacTBOpPEHHUS BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOW J0JIEM pacTBOPEHHOTO
BEIIECTBA, B3aUMOJEICTBHE BOABI C MeTaulaMU (HATpUEM U KaJbL[EM)
(BO3MOXKHO HCHOJBb30BAaHUE BUJEOMATEPHANIOB), OIPEAEICHUE pPACTBOPOB
KUACJIOT W IIeJIoYedl C TOMOMIBI0 HMHIMKATOPOB, HCCIEIOBaHHE OOpPa3loB




HEOPraHWYECKMX BEMICCTB PA3JIMYHBIX KJIACCOB, HAOIOJICHUEC W3MCHEHHS
OKpPAacKH WHJIUKATOPOB B pAcTBOpax KHCIOT U IIEIOYCH, W3yUYCHHE
B3aumoeiicTBust okcuga meau(ll) ¢ pactBopomM cepHOU KHCIOTBHI, KHUCIOT C
MeTalJIaMU, peaklnii HeUTpalnu3aluu, MoTy4YeHUe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHCHHE OJIHOTO MeTajula JpYyrdM M3 pacTBopa COJIM, pEIICHUE
IKCIIEPUMEHTAIIBHBIX 3a/ad 10 TeMe «BakHeWIne KIIacChl HEOPTaHHMYSCKUX
COCAMHEHUI»

[Iepuonnueckuii 3akoH U llepuoanyeckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. MenneneeBa. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIHHO-
BOCCTaHOBUTEIIbHBIE PEAKIIMHI

3.1

[lepBbie TOMBITKA KIACCUPUKANMMA XUMHYSCKHX d3JIeMeHTOB. [loHsTHE O
CPYIINax CXOAHBIX AJIEMEHTOB (ILEJIOYHbIE U IIETOYHO3EMENbHbIE METaLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe
OKCHJIbI I TUAPOKCHUIBI

3.2

3.3

[Tepnonnueckuii 3axoH. [lepuogudeckas cucreMa XUMHYECKHUX 31eMeHTOB J[. 1.
Meneneesa. Kopotkonepuognas 51 JUIMHHOIIEpUOHAS bopmbI
IIepuoanueckoit cucreMmbl XuMmuueckux oanemeHtoB JI.M. Menneneesa.
Ilepronel m rpynmbel. PU3NYECKUI CMBICI NOPSAKOBOTO HOMEPA, HOMEPOB
IIEpUO/A U TPYIIIBI JJIEMEHTA

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3otonel. Dnexrponbl. CtpoeHue
JNIEKTPOHHBIX 000J04YeK aTroMoB TMepBbIX 20 XMMHUYECKHX 3IIEMEHTOB
[lepuonnueckon cucremsl [[.M. Menneneesa. XapakTepuCcTUKa XUMHAYECKOTO
3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoguueckoii cucreme [[.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMSI paJnyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAUINYECKUX MU HEMETAUIMYECKUX CBOWCTB MO TPYyIIaM H NEPUOAAM.
3nauenue Ilepuoamueckoro 3akoHa u lleproguyeckoit cUCTEMbl XMMUYECKUX
3JIEMEHTOB JUIsl pa3BUTUS Hayku W npaktuku. (.M. MenneneeB — yuyéHblil u
rpaxxaaHvuH

3.5

Xumuueckasi cBsizb. KoBalieHTHast (MOJsipHAsE M HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUECKUX 3JIeMEeHTOB. loHHas CBA3b

3.6

Crenenp okucineHuss. OKHUCINTEIFHOBOCCTAHOBUTEIIBHEIC PCaKInu. Hpoueccm
OKHCJICHMS M BOCCTaHOBICHMUA. OKHCIUTEIN U BOCCTAHOBUTEIIHN

3.7

XUMHUECKUH OSKCIIEPUMEHT: H3y4YeHHe OOpa3loB BEIIECTB METANIOB U
HEMETAJJIOB, B3aUMOJCHCTBHE THIPOKCHIA LIMHKA C PAacTBOPAMM KHUCIOT H
nienoyuei, MPOBEACHUE OMBITOB, WLTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIuil (FOpEHUE, peaklluu pas3ioKeHUs, COSTUHEHUS )

9 KJIACC

Kon

IIpoBepsieMblii JJ1eMEHT COAEPKAHMS

BemectBo u xumunyeckas peakuus. Ilosropenue




1.1

1.2

[Tepnonnueckuii 3akoH. Ilepuonnueckas cuctema XxuMudeckux saemeHTon J1.1.
MenpeneeBa. CrtpoeHune aToMOB. 3aKOHOMEPHOCTH B H3MEHEHMHU CBOMCTB
XMMHMUYECKHX JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kajlus, KaJbLUi MU HX
COCIMHEHUI B COOTBETCTBUHU C IIOJIO)KEHHEM 3JIEMEHTOB B Ilepmonnyeckoit
CUCTEME U CTPOEHUEM MX aTOMOB

CtpoeHue BellecTBa: BHABl XUMHUYECKOH CBA3M. THUNBI KpUCTAITMYECKUX
PEETOK, 3aBUCHUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKONU PEIIETKU
U BUJa XUMHU4Ueckoil cBsa3u. Knaccudukanus u HOMEHKIaTypa HEOpraHUIeCKHX
BEIIECTB (MEXIyHapoAHas U TpUBHAJbHAsA). XUMHUYECKHE CBOMCTBA BELIECTB,
OTHOCAIIMUXCA K PAa3aM4HbBIM  KJACCaM  HEOPraHWYECKHX COEIWHEHHI,
TE€HETUYECKasl CBS3b HEOPTAHUYECKUX BEILIECTB

1.3

Knaccudukanus XUMHUYECKUX PEaKIMi 10 Pa3IMYHbIM MpU3HAKaM (TI0 YUCITY U
COCTaBy Yy4YacCTBYIOIIMX B pEaKlMU BEHIECTB, MO TEIUIoBoMY 3ddexTy, mo
U3MEHCHHIO CTETICHEH OKHCIICHHS XMMHYECKHX 3JIEMEHTOB, IO OOpPATHMOCTH,
M0 Yy4YacTHUIO Karaiu3atopa). OK30- H DJHIAOTEPMUYECKHE  PEaKIIHH,
TEPMOXMMHYECKHE YpaBHEHUS. [[OHSATHE O CKOPOCTU XUMHUUECKON PEAKIIUU

1.4

[TonsiTue 00 O6paTI/IMI>IX n H606paTI/IMI>IX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOI'CHHBIX U I'€CTCPOTCHHBIX PCAKIUAX. ITonsiTHE O XMMHUECKOM PaBHOBCCHHU.
q)aKTOpI)I, BJIIMAIOIIHUE Ha CKOPOCTH XUMHYISCKOM p€akKuMnu MW IIOJIOKCHHUEC
XUMHYCCKOI'0 paBHOBECCHUA

1.5

OKHUCIUTENFHO-BOCCTAHOBUTENIFHBIE  PEaKIIUH, ANEKTPOHHBI  OanaHc
OKHUCJIUTEIHHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBleHue  ypaBHEHUI
OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKqu/'I C HCIIOJIB30BaAHUEM MCETOLA
3JICKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTUUECKON TUCCOLUALUU. DIIEKTPOIUTHI U HEIIECKTPOIUTHL.
KaTtnonbl, aHnoHbsl. MexaHu3M JUCCOLMAIIMKM BEUIECTB C Pa3IMUHBIMU BHUJIAMU
xumuueckoi cBsa3u. Ctenens guccounanuu. CUibHbIC U cladble 3JIEKTPOIUTHI.
Peakiiun nonHoro obmeHa. YcClIOBUS TPOTEKAHMs PEAKIMHA MOHHOTO OOMEHa,
MOJIHBIE W COKpall¢HHbIE HMOHHBIE YypaBHEHMs peakiuid. CBoOMCTBa KHUCIOT,
OCHOBAaHMH W COJEH B CBET€ TPEIACTABICHHNA OO0 AICKTPOITUTUYCCKON
nucconuanuu. KauectBeHHbIEe peakliny Ha MOHBL. [loHsATHE O THapONU3e comeit

1.7

XUMHUECKUH HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISMH KPHCTAIMYECKUX
pEemETOK HEeOpraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalioB (rpadura u
ajmMasa), CIOXKHBIX BELIECTB (XJIOpuAa HATpus); MCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM XHMHYECKOH peakiuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
UCCIIeIOBAaHUE  3JIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BELIECTB,  Ipolecca
JUCCOLMALMM  KUCJIOT, IMIejodel M coiedl  (BO3MOXKHO —MCIIOJIb30BaHME
BUJICOMAaTEpPHAIIOB); TMPOBEACHUE ONBITOB, WJUIIOCTPUPYIOLUIUX IPU3HAKU
NPOTEKAaHUs peaKkii HOHHOro oOMeHa (00pa3oBaHUe OCajKa, BBIJCIICHUE Ta3a,
0o0pa3oBaHUE BOBI); OMNBITOB, HMIUIIOCTPUPYIOLUIUX HPUMEPHI OKUCIUTEIIBHO-
BOCCTAHOBUTEINIBHBIX peaKlUil (rOpeHue, peakiyy pas3jioKeHUs,, COeTUHEHNUs);
pacrno3HaBaHHE HEOPraHWYECKHUX BELIECTB C MOMOIIBIO KAUECTBEHHBIX PEaKIHii
Ha MOHBI; pEIICHUE FKCIIEPUMEHTAIbHBIX 33734




Hemeramner u nx COCIUHCHUA

2.1

OOmas xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u pu3ndeckre CBOMCTBA MPOCThIX
BELIECTB — TrajoreHoB. XHMHUYECKHE CBOIICTBA Ha MpUMEpe XJopa
(B3auMoieiicTBUE € MeTa/llaMH, HEMETaJUIaMM, LIeJIo4aMu). XJIOPOBOAOPO.
ComnsiHast KMCIIOTa, XUMUYECKHE CBOWCTBA, MOIy4YeHHe, MpuMeHeHue. JleiicTpue
XJIOpa U XJIOPOBOAOPOAA Ha OPraHU3M YeJOBEeKa. BakHeliue XJIOpUAbl U UX
HaXO0XJI€HNE B IPUPOJIE

2.2

O6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHn okucieHus. CTpoeHue u Gu3nuecKkue cBoiicTBa
IPOCTBIX BEIIECTB — KHUCIOPOAAa M Cepbl. AJUIOTPONHbIE MOAU(DUKAIIIU
KHCJIOpO/la U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHHUE,
¢usnyeckue M XuMHUUeckue cBoicTBa. OKCHIBI Cepbl KakK MpPeICTaBUTENN
KUCJIOTHBIX OKcHJOB. CepHas KHCIIOTa, (GU3NYECKHEe U XUMHUYECKUE CBOMCTBa
(obmuMe Kak MpeacTaBUTENs Kiacca KUCIOT U cHelupuyecKkue). XuMU4YecKue
peaxiuu, JeKale B OCHOBE IMPOMBIIUICHHOTO CIoco0a IMOydeHUsl CepHOU
kucaotThl. [Ipumenenune. Conu cepHOM KHMCIOTHI, Ka4eCTBEHHAs peaklMs Ha
cynbdar-uoH. Haxoxxnenue cepbl U €€ COCAMHEHUN B MPUPOJE. XUMUYECKOE
3arps3HEHUE OKPYKaIoLIeH cpeabl COCIUHEHUSIMHU Cepbl (KUCIOTHBIE 0XKIH,
3arpsi3HEHUE BO3yXa M BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS

2.3

OOmas xapaktepucTuka 3y1eMeHTOB VA-rpynmnsl. OCOOCHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE CTEIIEH! OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IPUPOE,
¢u3nyeckue U XUMu4eckue cpoicTBa. Kpyroopor a3ora B npuponae. AMMUaKk,
ero ¢u3nyeckue M XMMUYECKHE CBOICTBa, ModydeHue u npumeHenue. Conum
aMMOHUS, UX (u3uueckue W XUMHUYECKHE CBOICTBA, MpPUMEHEHHE.
KauecTBeHHas peakuusi Ha MOHbI aMMOHHs. A30THasl KUCJIOTa, €€ MOJydeHHe,
¢u3nyeckue M XUMHUYECKHE CBOiicTBa (oOIIMEe Kak IpeAcTaBUTENs Kiacca
KUCIOT U crneuuduyeckue). Mcnonb3oBaHue HUTPATOB M COJEM aMMOHHUS B
KayeCcTBE MMHEPAJIbHBIX yI0OpeHuil. XUMUYECKOE 3arpsi3HEHUE OKpY Karolen
Cpellbl COEIUHEHUSIMU a30Ta (KUCIOTHBIE JOXAH, 3arpA3HEHHE BO3AYyXa, IOYBI
U BOJIOEMOB)

2.4

®dochop, amnorponHsle Mogudukanuu docdopa, GU3MIECKUE U XUMUUYCCKHE
ceorictBa. Oxcupa dochopa(V) u dochopHas kuciora, Qusnyeckue u
XUMUYECKHE CBOICTBa, mosydeHue. Mcnonb3oBanue QocdaToB B KauecTBe
MUHEPAJIbHBIX y100peHuit

2.5

O6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIE CTETNICHW OKUCJICHUS.  YTIEpOJ, aJUIOTPOITHBIC
MOJH(UKAIINN, PACIPOCTPAaHCHHE B TpUPOJE, (PHU3UYEeCKHEe W XUMHUYCCKUC
cBoicTBa. Ancopbuus. Kpyrosopor yriaepona B npupone. Okcuabl yriaepoja,
uX (pu3MUecKkue MU XUMHUYECKHE CBOWCTBA, NEHCTBUE HA >KUBHIE OPraHU3MBI,
MOJTyYeHUE U MPUMEHEHUE. DKOJIOTUYECKUE MPOOIEMBbI, CBA3aHHBIE C OKCHIOM
yrinepona(lV); rumote3a ri100adbHOTO TOTETUICHHWS KJIWMAaTa;, MapHUKOBBINA
adpdexr. YrompHas kuciaora U €€ conmd, UX (UUIECKHEC U XUMHUYCCKHE




CBOIiCTBa, mojyueHue M npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
HMOHEI. HCHOJ’[BSOB&HI/IG Kap6OHaTOB B 6BITy, MEOUIIUHE, HpOMI)IHIJ'IeHHOCTI/I %1
CEIILCKOM XO3SIUCTBE

2.6

[lepBoHauanbHble NOHATUS 00 OPraHMYECKHX BEIECTBAX KaK O COEAMHEHUSX
yraepoga (MeTaH, STaH, STWIEH, alleTWJeH, 3TaHOJ, TJIMIEpPUH, YKCyCHas
kucnora). X coctaB U xumudeckoe ctpoeHue. I[lonstue o Ouonormuecku
BaXXHBIX BELIECTBAaX: )XHpaX, OelKax, YIJIeBOJaX — U HMX pOJIU B KHU3HHU
4yejnoBeKka. MaTepuanpbHOE€ €IMHCTBO OpPraHMYECKUX M HEOPraHMYECKUX
COeIUHEHNN

2.7

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IOIY4YEHHE U
npuMmenenue. CoenuHeHuss KpeMHUs B npupoze. OOmue mnpeacraBieHus 00
okcuze kpemuus(1V) u kxpemHueBoii kucnore. CHIMKATHI, UX UCIOIb30BAaHUE B
OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH. BaxkHelMe cTpouTeabHbIE MaTepUabl:
KEepaMHKa, CTEKJIO0, LIEMEHT, OeToH, Xkene300eToH. [Ipobnembl Ge3omacHOro
UCIIOJIb30BAaHUS CTPOUTENIBbHBIX MaTepUaIoB B IOBCEIHEBHOM KU3HU

2.8

XUMHUYECKUI HKCHEPUMEHT: H3y4YeHHE 00pa3loB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOW KHCJIOTBI; NMPOBEIECHNUE KAYECTBEHHBIX PEAKLUI Ha XJIOPHI-
WOHBI U HAONIOIEHWE TMPHU3HAKOB HUX TMPOTEKAHUS; OIMBITHL, OTpPaXKAIOIIHe
(u3nuecKre U XMMUYECKHE CBOMCTBA rajloreHOB U MX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BAaHUE BUAECOMATEPHUATIOB); O3HAKOMJIEHHE C 00pa3liaMM XJIOPUIOB
(ramoreHuIOB); O3HAKOMJIEHHE C OOpasmamMu cepbl U €€ COCAMHCHHUSIMH
(BO3MOXKHO  HCTOJB30BaHHE BUACOMATEpPHANIOB); HAOMIOJEHUE Tpolecca
oOyrinuBaHusl caxapa Moj JEHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI;
H3y4YeHUE XMMHYECKUX CBOWCTB pa30aBJICHHOW CEPHOW KHCIIOTHI, TTPOBEICHUE
Ka4eCTBEHHOW peakuud Ha cynbdar-uoH u HaOMIOACHHE TpuU3HaKa e¢
NPOTEKAHUs; O3HAKOMJICHHE C (PU3NUECKUMH CBOWCTBAMH a30Ta, (hocdopa u ux
COEIMHEHUN (BO3MOXKHO HCIOJb30BaHUE BHJEOMATEpUANIOB), 00pa3LaMu
a30THBIX U (oCchHOPHBIX yAOOPEHUH; TTOIydeHUE, COOMpaHUE, paclio3HaBaHUE U
U3y4YE€HHUE CBOICTB aMMHaKa; IpPOBEJACHHE KaueCTBEHHBIX pEaKIHil Ha HOH
aMMOHMST U ¢ocpaT-MOH M HU3Y4YEHHE MPU3HAKOB MX MPOTEKaHUS,
B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCJIOTBHI C MEABIO (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB); M3Y4YEHUE MOJeNell KpUCTATUTMYECKUX
pemérok anMasa, TrpaduTta, (QyIIepeHa; O3HAKOMIEHHE C TPOIECCOM
azcopOLMU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIJIEM M YCTPOHCTBOM
NPOTHBOTA3a; TOJy4YEeHHE, COOMpaHHe, paclo3HaBaHHE M H3YYCHHUE CBOWCTB
YIJIEKUCIOro Tra3a; IMPOBEJCHHE KayeCTBEHHBIX peakiuii Ha KapOoHaT- H
CWJIMKAT-UOHBl M H3yYEHUE TPU3HAKOB HUX TMPOTEKAHMS; O3HAKOMIICHUE C
NPOAYKIMEH CHIMKATHON HPOMBIIUIEHHOCTH; pPEIIEHUE 3KCHEePUMEHTATbHBIX
3a7a4 1o teme «BaxxHelme HeMeTauibl U UX COEIUHEHUS»

MeTamisl 1 ux COCIUHCHUA

3.1

OO01mas xapakTepUCTUKa XUMHUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxxkenusi B Ilepumoamueckoid cucreme XuMuueckux d3nemeHtoB J[.U.
MenneneeBa u ctpoeHust aToMoB. CTpoeHHEe MeTauIoB. MeTainyeckast CBs3b U




METAJUIMYECKAss  KPUCTAUIMYECKas peIIETKa. JJIEKTPOXMMHMUYECKHN  Psf
HaIPSKEHUH METaJuIOB

3.2

duznyeckue U XUMUYECKHE CBOMCTBa MeTauioB. O0IMe CrocoObl MOMyYeHUS
MeTaisioB. [loHsTe 0 KOppO3UM METaNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CriiaBsl (CTaslb, YyTYH, JIOPATIOMUHUHN, OpOH3a) U UX TPUMEHEHNE B
OBITY ¥ TIPOMBIIIJIEHHOCTH

3.3

[llenoynble MeTaybl: moJiokeHue B llepuonndeckonn cucreMe XHUMHUYECKUX
snemenToB [[.M. MeHaeneeBa; CTpoeHUE UX aTOMOB; HAXOXKJICHHE B MPUPOJIE.
dusnueckre 1 XUMUUECKUE CBOMCTBA (Ha IpuMepe HaTpus U Kayus ). OKCUIbI U
TUAPOKCUABl HATpusi W Kanus. [IpuMEHEeHHWe WICNIOYHBIX METAJIOB U UX
COEIMHEHU I

3.4

IIlenouyHo3eMeabHBIE  METAIBI MarHMii HW  KaJdbIUM: TMOJOXEHHE B
ITepronnueckoit cucteMe xuMmudeckux eMeHToB .M. MenneneeBa; cTpoeHue
UX aTOMOB; HaxOXJeHHe B mnpupoae. dusznueckue M XHUMUYECKUE CBOMCTBA
MarHus M Kaiuplius. Baxkuelmme coeauHeHus Kaiblius (OKCHJ, TUIPOKCHU],
comn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHuil: nonoxkeHue B Ileproanueckoil cucTeMe XUMHUYECKHUX BIIEMEHTOB
.M. Menneneesa; CTpoeHHE aToMa; HaXOXACHUE B mpupojae. duznueckue u
XUMHYECKHE CBOMCTBA alfoMUHMA. AM(OTEPHBIE CBOMCTBA OKCHAA M THIPOKCHIA
AITFOMHUHUSA

3.6

Keneso: nonoxenue B [lepuognueckoil cucreme XuMuyeckux 3meMenToB J[. 1.
MeHneneeBa; CTPOCHHME aToOMa; HaXOXIeHHE B mpupoac. DuU3HUECKUe Hu
XUMUYECKHE CBOMCTBa xene3a. OKcuabl, THAPOKCUIbI U conu kenesa(ll) u
xenesa(lll), ux cocras, cBoiicTBa U NMosryueHue

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3llaMHu METAIJIOB U CILIABOB,
uX (U3MYECKUMU CBOMCTBAMH; U3YYEHHE PE3yJIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXHO WCIIOTh30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHICTBUS OKCHIA Kaiblldd W HATpus C BOJAOW  (BO3MOXKHO
HCIIOJIb30BAHUE BUJEOMATEPHAJIOB); HCCIIEIOBAHHE CBOWCTB KECTKOW BOJBI;
mpolecca TOpPEeHHS JKelne3a B KUCIOpoAe (BO3MOXKHO —HCHOJIb30BAaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIUi Ha HOHBI
(Maruust, Kanplips, amomunaus, nuaka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJTIO/ICHUE W ONHMCaHWE MPOIECCOB OKpANIMBaHUS TUTAMEHH MOHAMH HATpHS,
Kamusi W Kaublusg  (BO3MOXKHO  HCIIOJIb30BAaHHME  BUJICOMATEPHUAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHUHHS M THAPOKCUIA
[IUHKA; PEIICHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHeiine MeTamisl 1
UX COEIMHEHUS»

XHMHMS M OKpyKaromas cpeaa

4.1

HoBble maTepuansl u TexHonmoruu. BemiecTBa u maTepuanibl B MOBCEIHEBHOM
KU3HU YelloBeKa. XUMUsS U 3710poBbe. be3omnacHoe MCHOIb30BaHUE BEIIECTB U
XUMHUYECKHX peakuui B ObiTy. IlepBas moMoIp mpu XUMHUYECKHX OXKOTax U
OTpaBJICHUSX




OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHMYECKOE  3arps3HECHHE
okpyxatomien cpennl [1/IK. Ponb XxuMun B pemieHUH 3KOIOTHUECKUX MpoOJeMm.

4.2
[IpupoaHble HMCTOYHHMKH YTJIEBOAOPOAOB (yroijib, MPHUPOIHBIA Ta3, HEPTh),
NPOAYKTHI MX IEpepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

43 XUMUYECKUI SKCIEPUMEHT: U3y4eHHe 00pa3loB MaTepuasoB (CTEKIIO, CIIIaBbI

METaJlJIOB, MOJIMMEPHbIE MaTEpUaJIbl)




ITPOBEPSEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHON MPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUSA K NPeIMETHBIM pe3y/ibTaTaM
0a30BOr0 YPOBHS 0CBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O TMI03HABA€MOCTH SIBICHUI MPUPOABI, MOHUMAaHHE OOBEKTHUBHOU
3HaYUMOCTH OCHOB XMMMYECKON HAayKH Kak OOJacTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIled KyJIbTYphl M MpPaKTHUYECKOU
NEATENbHOCTH 4YEJIOBEKa B YCIOBHUSAX COBPEMEHHOI'O OOIIECTBA;
MOHUMAHUE MECTa XUMHUU CPEJIU IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAaYYHBIX MCTOAAX ITIO3HAHHUS, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX H
TCOPCTUUCCKNX METOAAaX HMCCICAOBAHUA BCIICCTB U H3YUYCHHA
XHUMHUYCCKHUX peaKuHﬁ; YMCHUC HCIIOJB30BATh MOACIN JUIA
00BsICHEHUS CTPOCHUSA aTOMOB U MOJICKYIJI

1.3

0 cdepax npodeccUOHATBHON JesTeTbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMM TEXHOJIOTMSMM, OCHOBAaHHBIMH Ha JOCTHIKCHHAX
XUMHYECKONH HAayKH, YTO TIO3BOJHMT OOYy4YalolIUMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoe Oyaymiel mpodeccnoHaIbHOM e TebHOCTH
U cllelaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOrO NpeaMeTa
MpU [IEPEX0/I€ HAa YPOBEHb CPEAHETO 00IIero 00pa3oBaHus

Brnanenue cucremMoil XMMUYECKMX 3HAHUM M YMEHHUE IPUMEHSTH
CUCTEMY XUMHUUYCCKHX 3HaHHﬁ, KOTOpasd BKJIKOYACT:

2.1

Ba)KHEHUIIINE XHUMHUCCKHUC TIOHITHS: XHUMHYSCKHH 3JICMCHT, aTOM,
MOJIEKyJia, BELIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPO/HAs CMECh, OTHOCHUTENIbHBIE aTOMHas U MOJIEKYJspHas
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BbEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb (CpeaHss), XHUMHUYECKas
peakuys, peakuu COEAVHEHUS, DPEaKUMU pa3jokKEHUs, pEaKIUU
3aMeNIeHUs, peakiuu oOMeHa, TeIuioBOW A(PQEKT peakiuu, 5K30- U
SH/IOTEPMHUYECKUE DPEaKIMH, PacTBOpP, MaccoBas JOJS XUMHYECKOIO
3JIEMEHTa B COEAMHEHUH, MaccoBasi JI0JISl U MIPOLEHTHAS! KOHLIEHTPALUs
BEILIECTBA B pACTBOPE, AAPO aTOMA, MICKTPOHHBIN CIOM aTOMa, aTOMHAs
opOuTanb, paguyc aTroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XUMUYECKast CBSI3b, AIEKTPOOTPHUIIATEIHHOCTD, MOJISIPHAS M HETIOSIpHAS
KOBAJICHTHAs1 CBs3b, HOHHasA CBA3b, METaJLIMYECKaA CBA3b,
KpUCTallIMuecKass pemeérka (aToMHas, MOHHAsA, MeTajuIMyecKas,
MOJIEKYJISIpHAsl), MOH, KAaTUOH, aHWOH, SJIEKTPOJIUT U HEIJIEKTPOJIHT,
EKTPOJIUTHYECKAsT ~ TUCCOLMAIMSA, peakUUd HMOHHOro OOMEHa,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIHHM,  OKUCIUTENh U




BOCCTAHOBUTEIIb, OKHMCICHHE W  BOCCTAHOBJICHME, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE peakluu,
CKOpOCTb XMMMYECKOW peakiuy, Kkaraimuszarop, IIJK, xopposus
METaJUIOB, CIUIABbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBI XHMMHH: 3aKOH COXPAaHEHHUS MacChl,
nepuoanueckuii 3akoH JI.M. MeHaeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJIpO

2.3

TEOPUH XUMUH: ATOMHO-MOJIEKYJISIpHAS Teopusl, Teopus
AJIEKTPOJIUTUYECKON JTUCCOITHAITIT

Bnagenne ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILICH:

3.1

YMCHUC MPABUIIbHO UCITIOJIB30BATh U3YUCHHBIC BCIICCTBA U MATCPUAJIBL
(B TOM wumclie MUHEpalbHBIE YAOOPEHHUs, METAIbI U CIUIaBBI,
NPOAYKTHl TIEPEepadOTKU TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yras, mpupomHoro rasza, HeTH) B OBITY, CEJIBCKOM XO3SMCTBE, Ha
MPOW3BOJICTBE W TMOHMUMAHHWE 3HAUCHHUS KHPOB, OCIKOB, YTIEBOJOB
IJId OpraHu3Ma 4CJIOBCKaA; YMCHUC NMMPOTHO3UPOBATH BJIIMAHUC BCIICCTB
U XMMHUYECKHX IMPOIIECCOB HA OPTaHM3M YEJOBEKa M OKPYKAIOIIYIO

IPUPOJIHYIO CPELy

3.2

YMEHHE HMHTETPUPOBATH XWMHUYECKHE 3HAHHS CO 3HAHUSMHU IPYTHX
y4eOHBIX IPEMETOB

3.3

HAJIMYUE OMbITa pabOThl ¢ Pa3IMYHBIMM MCTOYHHKAMH WH(GOpMaLUU
N0 XUMUHU (Hay4dyHas M HAYYHO-TIOMYJISIpHAs JUTEpaTypa, CJIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC O0O0BEKTUBHO OLCHUBATDH I/IH(l)OpMaIII/IIO O BC€HOICCTBAX, HX
MMPEBPALICHUAX u MPAKTUICCKOM MNPUMCHCHUU n YMCHUC
HCIIOIB30BaTh €¢ JUIA PCHICHUA y‘le6H0-H03HaBaTeJ’IBHHX 3aJa4

Brnanenue ocHoBaMHM TMOHSATHIHOIO amnmapara ¥ CHMBOJIMYECKOIO
S3bIKa XMMUHU JJISI COCTaBIeHHUs (HOpMYJ HEOPTaHMYECKHX BEILECTB,
YPAaBHEHUN  XMMHMYECKUMX  pPEAaKLUUW; OCHOBAMH  XUMHUYECKOU
HoMeHK1aTypsl (IUPAC u TpuBuansHoi)

YMeHne oOBACHATH CBsI3b TOJIOKEHHS demMeHTa B Ilepmomnueckoii
CUCTCMEC C YU CJIIOBBIMHU XapaKTepI/ICTI/IKaMI/I CTpOCHI/ISI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB ¥ 3apsi sapa, oOIee YuCio
3JIEKTPOHOB), PACHPENEIECHUEM HIIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAUS U KaTbIIHS

IIpencraBnenue 0 MePUOINYECKOMN 3aBICHUMOCTH CBOICTB
XUMUYECKHX 3JIEMEHTOB (paJllyCc aToMa, 3JEKTPOOTPUIATEIHHOCTD),
MPOCTBIX M CIJOXHBIX BELIECTB OT TIIOJIOKEHHSI DIJIEMEHTOB B
[lepuoguueckoii cucreme (B Majiblx TMEpHOJaX M TJIABHBIX
MOATPYMIaxX) U AIEKTPOHHOTO CTPOCHHS aTOMa

YMeHue kiaccupuIupoBaTh:

7.1

XUMHNYCCKUEC DJICMCHTHI




7.2

HEOPTaHNYCCKHUC BEIICCTBA

7.3 XUMUYECKHUE PEaKINU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTCIICHb OKHCIICHUS XUMHYECCKUX 3JIEMEHTOB, 3apsil
' HOHa
8.2 BUJ] XHMHYECKOH CBS3M W THN KPHUCTAIUIMYECKOW CTPYKTYpHI B
' COEMHEHHUSX
8.3 XapakTep Cpe/ibl B BOJHBIX paCTBOpPaX BEIIECTB (KUCIOT, OCHOBAHH )
8.4 OKHUCJIUTETh U BOCCTAHOBUTEIT
9 YMeHue xapakTepu3oBaTh (PU3HMUECKHe U XUMUYECKUE CBOMCTBA:
MOPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOJ, TpaduT, anmas,
9.1 KpeMHH, a30T, (ocdop, cepa, Xxjop, HATpui, Kaiawii, MarHuw,
KaJIbLIWHA, aJTFOMUHHM, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX PAcTBOPOB (BOAA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPON, OKCHIbI W THUAPOKCHUIBI
9.2 metamwioB |-IA rpynn, amomunus, meau (1), nuaka, xemnesa (I u
I11), oxcuast yraepona (I u 1V), kpemuus (1V), azota u dpocdopa (111
u V), cepsl (IV u VI), cepuucras, cepHas, a3oTucras, a3zoTHas,
docdopHas, yronpHas, KpeMHHEBAsI KUCIOTA U UX COJIH)
NPOrHO3UPOBaTh U  XapaKTepU30BaTh CBOMCTBAa  BEUIECTB B
0.3 3aBUCHUMOCTH OT MX COCTaBa W CTPOCHHS, NPUMCHCHHE BEIICCTB B
' 3aBUCHUMOCTH OT MX CBOHCTB, BO3MOXHOCTb IMPOTCKAHMS XUMHUIECKIX
MPEBPAIICHHUI B Pa3JIMYHBIX yCIOBHUIX
10 YMeHue coCcTaBIsATh MOJIEKYJISIPHBIE M HOHHBIC YPaBHEHHS PEaKlUid, B
TOM YHUCJIE:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WUTIOCTPUPYIOMINX ~XMUMHUYECKHE CBOICTBA M3yYEHHBIX KJIACCOB
' (Tpyrmin) HeOpraHUYECKUX BELIECTB
10.4 MOJITBEPKIAIONUX TCHETHUECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHue BBIYUCIATD (IIPOBOJUTH PACcUEThI):
111 OTHOCHUTENIbHYIO MOJICKYJISIDHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MaCCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTA B COSTMHEHUHT
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YpaBHEHHUSIM XHMHUYECKUX pPEaKIUil M HaXOAUTh KOJIUYECTBO
' BEIIeCTBa, 00bEM U MacCy PeareHTOB WIIH MPOYKTOB PEaKInu
12 Bnanenue (3HaHUE OCHOB):
121 OCHOBHBIMH  METOJaMH  HAay4YHOTO TO3HaHWS (HaOdrofeHwue,

HU3MCPCHUC, SKCIICPUMCHT, MO,I[GJ'II/IpOBaHI/IC) IIpHU U3YUYCHHUH BCIICCTB U




XUMHUYECKHX SBJIEHUH; yMeHue chopMmynupoBaTb mpobiieMy u
IIPEIOKUTH IYTU €€ PEIICHUS

12.2

Oe3omacHON pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHYECKOU
MOCyZ0i U J1abopaTOPHBIM 000PYAOBaHUEM

12.3

nmpaBuIaMu 0€30MacHOTO OOpaIeHus ¢ BEMIECTBAMHU, UCTIOIb3YEMBIMU
B IIOBCEJHEBHOM >KM3HU, MPAaBUIaMH MOBEJICHUS B LIESX COEpEeKEHUs
30pOBbSl M OKPYJKAIOIIEW NIPUPOMHON Cpelbl; IIOHUMAaHHE Bpeaa
(omacHOCTHM) BO3JEUCTBHS Ha >KMBbIE OpPraHU3MBI OIpPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS] U MPEIOTBPALIECHUS WX BPEAHOTO
BO3JICUCTBUS

13

Hanmnune MPAKTUYCCKUX HABLIKOB INNIAHUPOBAHHA U OCYUICCTBJICHUA
CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!:

13.1

U3y4YeHHE U OnHcaHue (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE
¢  ¢u3MYeCKUMHU M  XUMUYECKUMH  SBJICHUSMHU;  OMbITHI,
WJUTIOCTPUPYIOLIUE MTPU3HAKU MPOTEKAHUS XUMUUECKUX PEAKIIHI

13.2

N3YUCHUC CII0CO00B pasaciIiCHuA cMmecen

13.3

IIOJIy4YCHHUE KHUCIOpoaa W H3YUYCHHUC €rIo CBOP'ICTB; IMOJIYUYECHUEC
BOOOpOJa U M3YUCHUE €TO CBOI\/'ICTB; IMOJIYUCHHUE YIJICKHUCIIOro ra3a nu
N3YUCHHUC €CTO CBOfICTB; IMOJIYUYCHHUEC aMMHaKa 1 U3YyYCHHUEC €TI0 CBOICTB

134

IPUTOTOBJIEHUE pAcTBOPOB C ONPEAEIEHHOM MaccoBOM Josiei
pPacTBOPEHHOIO BEIIECTBA

13.5

MIPUMEHEHUE WHJIUKAaTOPOB (;makmyca, METHJIOpaHKa u
denondranenna) A ONpeNeNeHUs XapakTepa Cpelbl B PacTBOpax
KHUCJIOT U IIenodei

13.6

UCCIICOBAaHUE W ONMCAaHME CBOMCTB HEOPraHWYECKUX BEILECTB
pa3sNNYHBIX KJIACCOB; U3Y4YEHHE B3aMMOJCHCTBHS KUCIOT C METAJUIAMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPMMBIMM M HEPAaCTBOPHUMBIMH
OCHOBaHMSMHM, COJISIMHU; IIOJIyYCHHE HEPaCTBOPUMBIX OCHOBAHUU;
BBITCCHEHUE OJHOTO MeTajla JpYrMM U3  pacTBopa  COJH;
uccieioBaHre aM(QOTEpPHBIX CBOMCTB THIPOKCHAOB AIIOMUHUS U
LUHKA

13.7

pelIeHre SKCIePUMEHTAIBHBIX 337a4 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYeCKUX COEIMHEHUI; «DNeKTpoIUTUYECKAst
Iaucconpanmsay; «BakHeHInne HeMETaUIbl W HX COECIUHCHUAY,
«Baxkneine MeTalIbl M UX COCTHMHEHUS

13.8

XUMHUYCCKHUEC OKCIICPUMCHTHI, HWITIOCTpUPYIOIUC IMPU3HAKH
NPOTEKAHUSI PeaKIMii MOHHOTO OOMEHa; KaueCTBEHHBIE PEaKkIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaxX HOHBI: XJIOPHUI-, OpOMHI-,
wonua-, cyinedar-, docdar-, kapOOHAT-, CHUIUKAT-aHHOHHBI,
TUAPOKCUA-UOHBI, KATUOHbBI aMMOHUSA, Mardvsi, KaJlblus, aJJlOMUHUA,
xeinesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmenue:




NpPEJCTaBIATh PEe3yJbTaThl dKCIEpUMEHTa B (OpMe BBIBOJOB,

141 JI0Ka3aTeNbCTB, TI'paUKOB W TaOMUI] U BBIBISATH SMIUPHUUYECKUE
3aKOHOMEPHOCTHU
YCTaHaBJIMBATh CBSA3U MEXJy pealbHO HaOII0JaeMbIMH XUMHUYECKUMHU
14.2 ABJICHUSIMU U TMPOIIECCaMU, TPOUCXOASIIUMHI B MaKpO- U MUKPOMHPE,

OOBSACHATH NPUYMHBI MHOTO0Opa3Hsl BEIIECTB




HHEPEYEHD 3JIEMEHTOB COAEP)KAHUSA, IIPOBEPAEMbBIX HA OCHOBHOM
roCYAJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii JJ1eMEHT COAEPKAHMS

1

HepBOHa'-IaJ'H)HI)IG XUMHNYECCKUEC ITOHATHS

11

UucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

1.2

ATOMEI U MOJICKYIJIBI. Xummndeckue daeMEHTBEL. CHMBONIBI  XHMHYCCKUX
QJICMCHTOB. HpOCTHe " CJIOXKHBIC BEUICCTBA.

1.3

Xumnyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3J1eMeHTOB. CTeneHb
OKHUCJICHUS

1.4

3aK0OH TIOCTOSHCTBa COCTaBa BCIIICCTB. OtHocuTenbHas aTOMHAs Macca.
OTtHOCHUTENIBHAS MOJICKYJIsIpHasd Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTAa
B COCAMHCHHUU

1.5

KommuectBo BemectBa. Mosb. Monsipas Macca. MonsipHbIE 00BEM Ta30B.
B3aumocBs3b KOJIMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CAUHUIL BCIICCTBA

1.6

dusnyecKkue U XUMUYECKUE SABJICHUSA. XHMHUYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XUMUYECKHE YPaBHEHHUS

[lepnonnueckuii 3akoH u Ilepuonnueckas cHCTeMa XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema XxumMudeckux sinemeHton /.M.
Menpgeneesa. [lepuoaer u rpynnsl. @usndecknid CMBICI TOPSJIKOBOIO HOMEPA,
HOMEPOB MEPHUOJIa U TPYIIIBI SJIEMEHTA

2.2

Crpoenne aromoB. CoctaB aToMHBIX szep. M3otomnbl. Dnextponsl. CTpoeHMe
ANIEKTPOHHBIX ~ 000JOYEK AaToMOB TMepBbIX 20 XHUMHUYECKHX DIEMEHTOB
[Tepuonuueckoint cucremsl JI.1. Menaeneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUU CBOMCTB XMMHYECKHX JJICMCHTOB IMEPBLIX TpéX
nepuoaoB, Kallvud, KaJIbIUA (pazmyca aTOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MCTAJNIMYCCKUX MW  HEMCTAJNIMYCCKHX CBOﬁCTB) n #nx COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHMM C IIOJIOKCHHCM OJICMCHTOB B HepI/IO,HI/I‘leCKOﬁ CUCTCMC H
CTPOCHUEM UX AaTOMOB

Crtpoenue BemiecTsa

3.1

Xumuyeckass cBsi3b. KoBaneHTHas (TonisipHass ¥ HEMOJIApHAs)  CBSI3b.
DIIEeKTPOOTPULIATEITLHOCTh XUMHYECKHAX 3JIEMEHTOB. Hounas CBSI3b.
MeTtamnmuueckas CBSI3b

3.2

Tunel KpUCTAIIMYECKUX PeIETOK (aTOMHAasl, HOHHAsA, MeETauInyecKasi),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH W BHUAA
XUMHYECKOU CBS3U

Baxwueiime mnpeacTaBuTENM HEOPraHMYECKWX BemiecTB. Hemerammer m ux
coeauHeHns. MeTayuibl U UX COeqUHEHUS

4.1

Knaccudukanus u HOMEHKJIATypa HEOPraHHMYECKUX COEJAMHEHHH: OKCHIOB
(coneoOpazyromue: OCHOBHEIE, KHUCIIOTHEIE, aMm(poTepHBbIe) u




HecosieoOpa3yloliye; OCHOBaHUM (LIENOYM M HEpPacTBOPHUMBIE OCHOBAaHMUS);
KHCIIOT  (KHCIIOpOACOAEpKalMue M OECKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIeH (CPETHUX U KUCTIBIX)

dusnyeckue MW XHUMHYECKHE CBOMCTBA IPOCThIX BEIICCTB-HEMECTAJLJIOB!

42 BOJIOPO/JIa, XJI0pa, KUCIOpOo/1a, CephI, a30Ta, Gpocdopa, yriepona, KpeMHUS
dusnyeckue M XUMHUYECKHUE CBOMCTBAa IPOCTHIX BELIECTB-METAIJIOB: JIUTHS,
4.3 HaTpHUs, Kajlus, MarHus W Kajbls, aJlOMUHUS, JKejle3a. DIEKTPOXUMHUYECKUN
PAIl HAMIPSIKEHUN METaJIOB
44 DU3NYECKUE U XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COCIMHEHWUU HEMETAIIIOB:
' XJIOPOBOJIOPOJIA, CEPOBOAOPOAA, AMMHUAKA
dusrueckue U XUMHUYECKHUE CBOMCTBA OKCHIOB HemeTamwioB: cepol (1V, VI),
4.5 azorta(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). Tlonyuerne
OKCHJIOB HEMETAJJIOB
46 Xumnueckue cBoictBa okcuaoB: MetauioB |A—-IIA rpynn, muuka, megu(ll) u
' xene3a(ll, 111). TlonydeHnue OKCHIOB METAILIIOB
XUMHUYECKUE CBOMCTBa OCHOBAHUN M aM(OTEPHBIX T'MJIPOKCUAOB (Ha MpHUMEpe
4.7 TUAPOKCUIOB  aJIOMUHUS, JKene3a, UuHKa). [lomyuenue ocHoBaHUl U
aM(pOTEepPHBIX THIPOKCHIOB
OOue XMMHUYECKHE CBOWMCTBA KHUCIOT: XJOPOBOJIOPOIHON, CEPOBOJOPOIHOM,
48 CEpPHHUCTOM, cepHovﬁ, a30THOH, (hochOpHOIA, i(pGMHI/IC]iOfI, yFOJ'IBHOI‘iI. OcoOsie
XUMUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOM CEpPHOM W a30THOM KHUCJOT.
[Tonyuenue kucior
4.9 OO0mue XuMHYECKHe CBOMCTBA cpeTHuX coneid. [lomyuenue coneit
410 [lonyuyenue, cobupaHue, pacro3HAaBaHHE BOJIOPOJA, KHCIOPOJa, aMMHaKa,
YTIEKUCIIOTo Ta3a B 1JabopaTopuu
411 [lonyueHne amMuaka, CEpHOM M a30THOM KUCJIOT B IPOMBIIUIEHHOCTH. Ob1ne
' CIIOCOOBI TIOIYYEHHUS METAJIIIOB
412 I'eneTnueckas cBsA3b MEXKAY KJlaCCaMH HEOPraHMYECKUX COSJUHEHUM
5 XHWMHUYECKUE PEAKLIUN
Krnaccudukanms XxuMu4eckux peakiuii Mo pa3inyHbIM MPU3HAKAM: 10 YUCITY U
5.1 COCTaBy YYacCTBYIOIIMX B pPEAKIMU BELIECTB, IO TemioBoMy 3¢ddekry, mo
U3MEHEHHUIO CTENIEHEN OKUCIEHUS! XUMUYECKUX AIEMEHTOB
5.9 TemoBoit 3 ekt XuMUYECKON peakluu, TEPMOXUMHUECKHUE YpaBHEHUS. DK30-
' Y SHAOTEPMUYECKHE peaKkuu. TepMOXUMUUECKNE YPaBHEHUS
OKHCANTENPHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENN U BOCCTAHOBUTEIU.
5.3 [Ipomeccbl  OKMCIEHUS M BOCCTAHOBJCHMSA.  DJEKTPOHHBIA  OanaHC
OKHCJIUTEIbHOBOCCTAHOBUTEIIBHOM PEAKIIUU
54 Teopust anekTpoauTHUecKon aucconuanuu. KaTMoHbBI, aHHOHBI. DIEKTPOJIMTHI U
' HeANNEeKTPoNInThl. CUIIbHBIE U clla0ble ANEeKTPoauThl. CTeneHb AUCCOUaliu
55 Peaknu moHHOTO OOMEHA. YCNOBHS MPOTEKAaHUS peaKlUii MOHHOTO OOMeHa,

IIOJIHBIC U COKpaH_IéHHLIC HOHHBIC YPABHCHUA peaKHI/Iﬁ




XHMHS M OKpyXKaromas cpeaa

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4eloBeKa. be3omacHoe
WCIOJb30BAHME BEIIECTB M XUMHUECKUX peakuuid B nabopaTopuu U OBITY.
IlepBast moMOILb IPU XUMHUYECKUX 0KOTaX U OTPABICHUAX

6.2

XUMHUYECKOE 3arps3HEHHE OKpYXKamomieW cpenbl  (KUCIOTHBIE — JTOXKIH,
3arps3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MPEeAOTBpPAIICHUS
[IpenensHas pomyctumast koHueHtpauus BemiecTB (IIJK). Pomp xumuum B
pEIICHUH DKOJIOTMYECKUX MpoOjeM. YcCuieHHe MapHUKOBOTO dddekra,
pa3pyLIeHUE 030HOBOTO CIIOSI

6.3

[Ipumenenne cepsl, azora, pocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
ObITY, MEAMLUHE, NPOMBIIUIEHHOCTH U CeJIbcKOM xo3siictBe. Ilpumenenue
METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPaJIIOMUHUH, OpoH3a) B OBITY U
MPOMBIIUICHHOCTH WX coeanHeHHH. [ToHsTHe 0 KOPPO3UM METayuIOB, OCHOBHBIE
CIIOCOOBI 3aLIUTHI MX OT KOPPO3UH

6.4

[IpuponHble UCTOYHWKH YTIEBOAOPOIOB (yrojib, MPUPOAHBIA Ta3, HEPTH),
MPOYKTHI UX MepepadoTku (OEH3UH), UX POIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavanbHble TOHATHA 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIWHEHHUSX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTUIIEH, 3TaHOJI, TJIUIEPHUH, YKCYCHAs! KUCIIOTA).
[TonsiTvie 0 OMOIOTMYECKU Ba)KHBIX BEILIECTBAX: JKUPaX, OCJIKax, yriIeBolax — U UX
POJIU B KU3HH YEJIOBEKa

PacuéTnr:

7.1
7.2

o ¢popMyaM XUMHUYECKUX COCTUHECHUH

Macchl (MaccoBOI) TOJH PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPAaBHCHUAM




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus: 8-# kitacc: 6a30BbIi YPOBEHbB: YUCOHUK; 5-¢ H3/1aHNe, IepepaboTaHHOE
I'a6puensu O.C., OctpoymoB N.I'., CnankoB C.A. AxkuuonepHoe obuiectBo «M3naTenscTBo
«ITpocserenue

» Xumust: 9-i kacc: 6a30BbIM YPOBEHB: YUeOHUK; S-€ U3TaHUE, TepepabOTaHHOE

IMabpuensu O.C., OctpoymoB N.I'., CnagkoB C.A. AkimoHnepHoe odbmectBo «l3marenscTBo
«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. T'abpuensn O. C., Bockoboiinukosa H. I1., SlmrykoBa A. B. HactonpHas kHUTa yauTesns.
Xumus. 8 ki1.: Metoauueckoe mocobwue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., SAAmykoBa A. B. Tetpaap a1t 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX
pa6ort. 8 k1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kinace». M.: [Ipoda, 2022.

3. 'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. 'abpuensna « Xumus». 8
kiacc / O. C. IN'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensn, O. C. Meroauueckoe nocooue k yueOnuky O. C. 'abpuensina «Xumus». 9
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonornyeckue kapTol kK yueOHuky O. C. ['abpuensna «Xumus. 8 kiacey :
meTtonudeckoe nocobdbue / JI. . Acanoa. — M. : [Ipoca, 2020

6. Xumusl : TexHoorndeckue kaptol K yueOHuky O. C. ['abpuensna « Xumus. 9 Kiaaccy :
meTtoaudeckoe mocodue / JI. . Acanoa. — M. : [lpoda, 2018

7. Xumusi. 8 xi1.: KoHTposabHbIe 1 ipoBepouHbie padoThl K yueOnuky O. C. ['abpuensina
«Xumus. 8» / O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa u 1p. - M.: [Ipocda, 2022.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
UHTEPHET

http://www.chemnet.ru I'azeTta «Xumus» 1 callT i1 yauTelns «5 uay Ha ypOK XHUMHI
http://him.1september.ru Equnas xomtekuus LIOP: [IpenmeTHast KOIeKIus « XUMHUsD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE SKCTIEPHMEHTHI:
xumus. Komneknus Poccniickoro o0mieo0pa3oBaTebHOTO opTasia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Beepoccuiickast oniMiuaaa NKOJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMHsL: SJIEKTPOHHBINA YICOHUK JIJISl CPEITHEH
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: 3JICKTPOHHBIH yU4eOHUK

http://www hemi.nsu.ru OTKpbITBIH KOJIEIK: XUMHUS

http://www.chemistry.ru JluctaniimonHas OJMMITHAIA TI0 XUMHUH: TEJICKOMMYHUKAITMOHHBIN
00pa30BaTEIIbHBINA POCKT
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