MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MBOY "Marypckaa COLI "

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
[Tenarornueckum 3amecTuTenb qupekropa  JupekTtop
COBETOM

CenprmoBa C U

oT 29» 08 2026 T. oT 29» 08 2026 . Mesuna B A
Ne 99 «31» 08 2026 .

PABOYASI ITIPOTPAMMA
(ID 7643341)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)

U1t o0ydarommxcs 8§ — 9 Kjaccon

2026 T



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET pPACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUM Ha YPOBHE 1I€JIeW U3y4YeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MMacHOCTH, MPOOIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOW  JesATEeTbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUMHCTBO MPUPOABI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YJaIOMUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ mzydeHuro. ColiepaHU€ CKIIAJbIBA€TCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U MOJy4YCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMUs B Hayke. M3ydeHue XUMHUU NPOUCXOAUT C MPHUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX 0000IIEHU MHUPOBO33PEHUYECKOIO XapakTepa, f3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBU 0€30MacHOTO OOpallleHHs C BEIIeCTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PELICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJaM MO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHUE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SITEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJI HM3YyUYEHUS XHMHUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcCHTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBast ol XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BeIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4EHHE CIOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJIEIel MOJIEKYI
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuzabl. Ilpumenenune xkucinopoga. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTtBOpoB B IpUpoZi€ U B )KU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Duznueckue M XUMHUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIACCaAMU HEOPTraHUYECKUX COCIMHEHMUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHe ¢ oOpasllaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXXHO HCIMOJIb30BAaHUE BUJICOMATEPUATIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalu3aldH, MOJYyYCHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAs CBS3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aM(pOTEpHBIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmnbl. DOHU3WYECKUI CMBICH MOPSIKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA I10 ero nosuoxeHuro B [lepuoanueckoit cucreme 1. . Mennaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTHA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OkuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIbI XMUMUYECKOW CBSI3U. THUIBI KPUCTAITTMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. llonstue o xkaranuse. [loHsiTie 0 XUMHUYECKOM paBHOBECUU. PaAKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd C  HCIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakin Ha HOHBL. [IoHATHE O TMApOIIU3E COIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPOIPOBOJTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHue ocangka, BBIICICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETaulaMH, UIeJ0o4YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHne u (pU3MYECKrue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHYeCcKue cBoMcTBa. OKCHABI CEPhl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Colau CEpHON KUCIOTHI, KAUECTBEHHAs pEaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKHUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHast peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaora, Pu3MUIecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, PACIPOCTpaHEHUE B TNPUPOJE, (PUIUYECKHE U XUMHUYECKUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMaTa, MMapPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
IPOAYKTHl WX TmepepaloTku (OEH3MH), UX POJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenue. CoenuHeHHs KpeMmHus B mnpupoge. OOmme npencTaBieHus o0
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xkaronye (QU3NUeCKHe M XUMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUATIOB), HaOIIOIEHNE Tpoliecca OOYyIIMBaHUs caxapa Mo AeWCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOMcTBaMM a3oTa, (ochopa M MX COEIUHEHUH (BO3MOXHO HCIOJb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICMCTBUE KOHLIEHTPUPOBAHHOW a30THOW KHCIIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJdy4deHHe, cOOMpaHHe, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMOB. CTpOEHHE METAJUIOB. MeTamndeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe Hatpus U Kanus). OKcuuabl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxX0XJAeHUE B Ipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HaXOXIACHUE B Ipupone. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI M cosin kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFIOMUHUS, IIUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObITy. [lepBas momolb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIaBBl METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJCIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTATUTMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
H0JIC3HbIE UCKOTIaeMblIe, TOILIUBO, BOJIHbIE pecypchl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HMH(popManuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKAa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KWU3HU, OCO3HAHUE MOCIEICTBUA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UWHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K NPUPOJAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTHUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOU  MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCHEpUMEHTa (J1ab0paTOpHOro OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENENATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEWCTBUM NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCJIOBUH 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue JUisi TpeAMEeTHOW obmacth «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, peaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccoBasi JOJIs BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdoyHas noarpymnmna (b-rpynmna)», Manbsie u
OONbIIE TEPHOJBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHICE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥ MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IleHUEe, CHCTEeMaTU3alluIo, Kiaccu(uKaluio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWIaM  TOJIb30BAaHUA  XHUMHYECKOM  TMOCYI0N U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yuenus B 9 kyiacce rnpeaMeTHble pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULATEIIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOe paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBAaTh W XapaKTepHU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3(PGEKTy, MO U3MEHEHHUIO CTETICHEH OKHMCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUSI BJEKTPOJIUTUYECKOM JNHUCCOLMAIMU  KHUCJIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUH
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPUII-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u deKkTpoHHbIe (LM (POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
XuMust — BakHast 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 9 bu6mmoreka IIOK
' MPAKTUYECKOU NEeATEIbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
BemecTBa 1 xuMuueckue bubmnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopog. [lonsitue 6 bubmuoreka [JOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
59 Bogopon. Ilonsitue o kucimorax 8 1 bubmuoreka [JOK
' U COJIsX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuorexa [IOK
' OCHOBaHHSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.
Xnanecxaﬂ CBA3b. OKI/ICJIl/lTeJILHO-BOCCTaHOBI/ITeJIbHI)Ie pealculm



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

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

bubnunoreka LIOK

3.1 7
XHUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aTroma
XuMuyeckas CBI3b.
3.2 OKUCIATEIILHO- 8 buGnuorexa [IOK
' https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIBHBIE PEAKITUN
bubnunoreka LIOK
Hroro no pasney 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnnorexa LIOK
P p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHBbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabusl | IlpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
e padoThbl padoThI
pecypcsl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[loBTOpEeHME U yriaybieHue 3HaHUH bubmorexa HOK
1.1 yEy 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/iesioB Kypca 8 kjacca 6
OcHOBHBIE 32aKOHOMEPHOCTH XHMHYECKHUX bubmorexa [JOK
1.2 N p 4 https://m.edsoo.ru/7f41a63
peakuuit 6
DNEeKTPOIUTUYECKAS AUCCOLUAIIS bubmorexa LHOK
1.3 ' 8 1 1 https://m.edso0.ru/7f41a63
XHMMHMYECKHUE PEAKIUU B PACTBOPAX 5
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
bu6nmoreka [IOK
OO6m1ast XxapakTepruCcTUKa XUMUUECKHUX
2.1 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpynmsl. ["anorenst 6
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX bubnmnoreka [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCJIMHECHMA 6
OO6mr1ast XapakTepruCTUKa XUMUYECKHIX bubnmoreka [JOK
2.3 anemMeHTOoB VA-rpynmsl. A30T, Gpochop u ux 7 1 https://m.edsoo.ru/7f41a63

COCIMHCHUA

6



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

OO6m1ast xapaKTepruCTHKa XUMHYECKHUX bubnmoreka [JOK
24 anemeHToB |VA-rpynmnsl. Yriaepoa u 8 https://m.edsoo.ru/7f41a63
KPEMHHI ¥ UX COCITUHCHUS 6
Htoro mo pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S
bu6mmoreka [IOK
3.1 OO0mue cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuorexa [JOK
3.2 Baxnerimme MeTamuibl 1 UX COSTUHCHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bubmuorexa [JOK
4.1 BemecTBa u maTepuaisl B KU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 3
bu6mmoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

8 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Jara
Ne uudgposbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl
1 IIpeamer xumun. Poiap XUMUM B 5KU3HU 1 bubnuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METOAAX TTO3HAHMS B XUMHUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubnuotexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 Yucrele BemecTBa 1 cMech. CriocoOb! 1 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK
s . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBI M MOJICICATH https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3JI€MEHTHI. 3HaK! 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubmuorexa [JOK
10 Xumuuaeckas opmyia. BaaeHTHOCT https://m.edsoo.ru/ffod2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OTHOcUTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTa B COSIUHCHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemectra. MoJib. bubmuorexa [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 dusnyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnuorexa [JOK
15 .
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Breruucienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
m . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMUuecKux peakiui
18 (coe I/IHqﬁ):HI/ISIH a3JI0KCHHS e bubmorexa [JOK
! P : https://m.eds00.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHuukoneauct. O6o0eHNE 1 bubmorexa HOK
1 AHCT: Hvl https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 Konrponsnas padora Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bosnyx — cmecsk razos. Coctas bubnmnoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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BO3ayXa. KI/ICHOpOI[ — JJICMCHT U
IIPOCTOEC BECUICCTBO. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa LIOK
poAia (peatdt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 naboparopun fn OMLILHJIerHOCTI/I bubmiorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKiuy, NOHATHE O bubnuorexa [IOK
TEPMOXHMMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYECKUX PEAKITUIX
TormuBo (He(Th, YrOIb U METaH).
25 3ar ameéneq];os ’ a, CII0COObI iro bubmorexa LIOK
p AYXd, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[TpakTnueckast padorta Ne 3 o Teme
26 «[lonmydyenne u coOupaHue KuciIopoaa bubmorexa LIOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u nmpocroe bubnuoreka [IOK
BemecTBo. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 dusnveckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHE O KUCIOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOA0POia B bubnmoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
31 [Tpaktuyeckas padora Ne 4 o Teme bubnnorexka [JOK

«[Tomyuenue u cobupanue BoJ10poJia,

https://m.edsoo.ru/ff0d4f42
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HN3YUCHHUEC €TO CBOMCTBY

MomnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breruucienns o0béMa, KOIU4ecTBa
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmorexa LHOK
= . J https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Breraucnenns 005EMOB Ta3oB 10
34 ABHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa HOK
P . peaxt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
35 ®Ou3nvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [HOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacblieHHbIS
37 u HeHacmpeHng acTBOpBI. MaccoBast bubmorexa [JOK
B P PEL https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTrueckast padota Ne 5 o teme
38 «IIpuroToBiieHHE PACTBOPOB C bubnuorexa [JOK
onpeAeNEéHHON MacCOBOM 10JIer https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTponbnas padorta Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcHIbl: COCTaB, KJIacCuUKaIs, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenne 1 XuMHUYECKHE CBOMCTBA
bu6mmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX

OKCHJO0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHus: cOCTaB, Kinaccupuxarms, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosryueHne U XUMHUYECKUE CBOKCTBA bubmumoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnune u XuMHYECKHE CBOMCTBA bubnnoreka HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpA,
46 cnocoé(iblj 0T )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa LHOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnoreka [JOK
HEOPraHWYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01IeHre U cucTeMaTu3alus 3HaHu|
B B https://m.edso00.ru/00ad9ch2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAITUU
51 XUMUYECKUX AiieMeHTOB. [loHsaTHe 0 bubmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
TpYIax CXOJHBIX AJIEMEHTOB
[Tepuoauueckuii 3aK0H U
bu6mmorexa [IOK
52 [lepuonnueckas cucteMa XMMHUYECKUX

anemenToB 1. . Menneneepa

https://m.edsoo.ru/00ada52c
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bu6mmoreka [IOK

53 Ile
PHOZBL, TPYTHIBL, TOATPYTHIN https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnnoreka HOK
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UeK
. bubnmoreka [JOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00adaébc
cuctemsl J. 1. Menpaeneepa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €T0 IOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenwue [leprogudeckoro 3akoHa Jjs
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnuorexa [JOK
MenneneeB — yu€HbIH, IEAAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepsHeIi ypok. O000IIEHHE U
58 CI/ICTEMaTI/BZp U 3HaHI/II7IIlI / bubmmorexa [TOK
. " https://m.edso00.ru/00adb33c
Bcepoccuiickas nmpoepouHas pabota
KonTponbnas padota Ne4 o teme
59 «Ctpoenne atoMa. XUMHYECKAs CBI3b)» bubmorexa HOK
P . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnuorexa [JOK
60
XUMHAYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorekxa [IOK
61 Honna ecKas CBS3
HHAAT XIMIICCKAT CBASH https://m.edsoo.ru/00adac34
62 KoBasieHTHas nonasipHas XUMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETIOsIpHAS XUMHYECKast bubnuotexa [JOK
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https://m.edsoo.ru/00adaab8

CBSI3b
bubmuorexa [JOK
64 Crenens okucrenus 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
66 OKHUCIATEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076
PesepBHElil ypok. O0001IIEHHE U
67 CI/ICTZM&TI/ISZP 150:1 3HaHI/II7IIlI 10 TEME 1 bubnmorexa LHOK
1t https://m.edsoo.ru/00ad9ch2
«CTtpoeHne aToMa. XUMHUUYECKAs CBS3h»
68 Pesepsublit ypok. O60011ieHME 1 1 bubnnorexa [HOK
cUCTeEMaTH3alusl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHBbIE
Jara

Ne uudgposbie

Tema ypoxka Kourpoabnbie | IlpakTuyeckue | H3YYECHH
n/n Bcero oOpa3oBaTeJibHbIE

padoThI padoThI s
pecypcsl

Ilepnonrueckuit 3aK0H.

1 Ilepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMUYECKHUX JIEMEHTOB 1 bubmmorexa LIOK

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

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buipsl XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no reme

5 «IToBTOpEHUe U yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»

6 Krnaccudukanus XuMuueckux 1 bubnnoreka [JOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHUYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[ToHsiTHE O XUMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 @DaxTophl, BIUSIOUINE HA CKOPOCTh 1

XUMHYECKOH PE€aKMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHYECKOI'O paBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust FIEKTPOTUTHYECKOMN
10 nccorranuu. CHILHBIE U cl1a0ble bubmmorexa [IOK
A HHATHIH. https://m.edso0o.ru/00adcd68
3IEKTPOJIUTHI
11 Monurle ypaBHEHHUS PEAKIIUN Bubmaorexa ITOK
My peak https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE NPEJCTaBICHUN bubmmorexa [IOK
puﬂ https://m.edsoo.ru/00add5d8
00 IIEKTPOIMTUICCKON JUCCOIUAIIH
XHUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 bubnnorexa [IOK
ped . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLHAIITT
14 IlonsTue o ruapoanse coje bubnmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHS bubmuorexa [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «Pelienue skcnepuMeEHTAITBLHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTtponbHast pabota Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS bubmmorexa [IOK
p a THATI. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO01ast XapakKTeEPUCTHKA raJIOT€HOB.
18 XI/II:/[lI/I‘{eCKIz/Ie CBI())ﬁCTBa Ha IIpUMeEDE bubmmorexa [IOK
p P https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposonopoa. ConsiHast KUCIIOTa, bubnuorexa [IOK



https://m.edsoo.ru/00adcade
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XHUMHUYCCKUC CBOﬁCTBa, IMOJIY4YCHHUC,
IIPUMEHCHUC

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

[Tpaktuyeckas padora Ne 2 o Teme

bubmuorexa [JOK

20 «[TonyuyeHne COISIHOM KUCIOTHI,
yi . N https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruuciienus mo ypaBHEHUSIM
21 XUMHYECKHUX PEAKIIUN, €CIIH OQUH U3 bubnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO6m1ast XxapakTepuCTHKa SJIEMEHTOB bubnunoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeIMHEHUI bubnnoreka [JOK
B IIpUpoJie. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoj10poj1, CTpOEHUE, bubnnoreka [JOK
¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTa,
25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHUECKUE PEaKINH, JIeKAIIUE B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETUHEHUSIMU
cepsl
97 Brruucienne MaccoBoit 101 BbIXO/a bubmuorexa [JOK
MPOAYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO1m1ast XxapaKTepUCTHKA SJIEMEHTOB bubnuorexa [IOK
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V A-rpynibl. A30T, paclipoOCTpaHECHHE
B IIpHUpoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMHaK, ero Gpu3n4ecKue u

bubmuoreka [JOK

29 XUMHUYECKHUE CBOMCTBA, MOYYCHUE U
’ v https://m.edsoo.ru/00adf004
MIPUMEHECHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «[lonydyeHrne aMMuaKka, U3y4eHUe ero bubmmorexa [JOK
) Y https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTa, €€ (hU3MIecKue bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp30BaHnue HUTPATOB U COJICH
aMMOHHUSI B KQUECTBE MUHEPATbHBIX

32 oOpeHmil. XUMHUYIECKOe bubmmorexa [JOK
yAoop ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COCJIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 (1)00((11))0 pHafl KI/ICJ'I((i))Ta (1)(1)1§3H(tle)cxne " bubmmorexa [JOK

P . https://m.edso0.ru/00adf68a
XMUMHUYECKHE CBOWCTBA, MTOJyUCHHE
Hcnonbs3oBanue ¢pocdaTos B

34 KaueCcTBe MUHEPATILHBIX YA0OpPEHUH. bubnunoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
tdbocdharamu
VYraepon, pacrpocTpaHeHIE B

35 npH I(: e g)mnieciie Y XUMHYECKUE bubmmorexa LIOK

PEPOJE, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunsl yriaepona, ux pusnveckue u bubnmnoreka [JOK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTHYecKHe POOIEMBI,
CBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYronbpHas KUCIIOTa U €€ COTN bubmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme

38 "[TonyueHue yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakiys Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavasbHBIC TOHATHUS 00
39 OpraHMYeCKHX BEIICCTBAX KakK O bubmorera [JOK
P https://m.edsoo0.ru/00ae054¢e
COEIMHEHUSX yriepoia
40 KpeMuunii 1 ero coeiuHeHUs Bubmorexa ITOK
P https://m.edso0.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue

41 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bu6mmoreka [IOK
«BaxkHeuIme HeMeTaJuTbl U UX https://m.edso0.ru/00ae0bf2
COCIUHCHHUS»

KonTponbnas padota Ne3 mo teme
42 «BaxHeHIme HeMeTaJUIbl M UX bubmorexa [JOK
https://m.edsoo.ru/00ae0el8
COCIUHCHHUS»
OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertanauueckas CBSI3b U bu6nmoreka [JOK
METAJUINYECKas] KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAIIJIOB

42 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuorexa [JOK

DAEKTPOXUMHUECKUN Psijt

https://m.edso0.ru/00ae1156
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Hal'[pﬂ}KeHI/Iﬁ MCTaJJIOB

OO6u1re cnocoObl MOTyYSHHS
MmetaiuioB. CriaBel. Beraucienus no

bubmuorexa [JOK

4 .
> YPABHCHHAM XHMITICCKHUX PEaKitii, https://m.edsoo.ru/00ael1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 [TonsaTHE O KOPPO3UM METAIUIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ael278
bubmuorexa [JOK
47
[lenoumsie meranel https://m.edsoo.ru/00ael4b?2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnnoreka [JOK
Kanus https://m.edsoo.ru/00ael4b?2
49 [lenoyno3emMenbHbIE METaIbI — bubimmoreka [IOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxxuelmnme coenMHEHNS KAJIbIUS bubmmorexa LOK
g H https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATHU3AIUS
3HaHUH
JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmorexa [IOK
52
YCTpaHEHHUs https://m.edso00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKOoCTh BOABI 1 METOBI €8 bubmmorexa LHOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 A 7|
JEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHJIA U bubnnorexka [JOK

TUAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bu6mmoreka [IOK

56 Kemneso
https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJIH Keje3a bu6mmoreka [IOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
[TpakTuyeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«BaxkHelmue MeTabl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS)
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH U3
50 pearcHTOB JIaH B U30BITKE WIIN bu6mmoreka [IOK
COZAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOM JOJIH BBIX0OJIa MPOAYKTA
peakuuu
61 O00011eHNE U CHCTEMATH3aIUA
3HaHUH
Kontponbnas padota Ne4 o teme
62 «BaxHelmue MeTaiIbl U UX
COEIMHEHUS
63 BemectBa u marepuarsi B bubnuorexa [JOK
TOBCETHEBHOM KM3HH YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHue bubnuoreka [IOK
OKpY>KaroIleu cpeibl https://m.edso00.ru/00ae4270
65 Ponb xumuu B penieHun bubnuorexa [IOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PezepBHblit ypok. O6o0111eHNE U bubnuorexa [IOK



https://m.edsoo.ru/00ae1d86
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CHUCTCMaTHU3al s 3HAHUM

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

67 PezepHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O600611eHIE 1 1 bubnnoreka HOK
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NMpoBepPsieMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HBIe XUMHUYCCKUC ITOHATHA)

11

pacKpblBaTh CMBICI OCHOBHBIX XMMMUYECKHX IOHSATHUH: arowm,
MOJIEKYyJIa, XUMHUYECKUI 3JEMEHT, IMPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas JOJs XHMUYECKOTIO
JJIEMEHTa B COEJUHEHUHU, MOJSIPHBIM 00BEM, XMMHYEcKas peaklus,
KJacCU(pUKaLMsi  peaKkUHil:  peakuud  COEAMHEHHUS,  pPEaKIHUH
pa3iOKEHUs,, pEaKIMU 3aMEeLIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpPC

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUI U

IMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JJIi COCTaBi€HUsS (GopMyll

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKLII/Iﬁ

1.4

PaCKpbIBATh CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHLIX

COCAUMHECHUAX

1.6

KJIaCCU(UIUPOBATh XMMHYECKHE peakuu (M0 4YHCIy U COCTaBy

YYacCTBYIOUIMX B PEAKIIUH BEUIECTB, 10 TEIJIOBOMY 3(PQeKTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BE€IICCTB




1.8

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCIIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUS — HAOIIO/IEHUE,
U3MEPEHHE,  MOJCIMPOBAaHUE,  OKCHEPUMEHT  (peajbHbli U

MBICJICHHBII )

ITo Teme: «Bakuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

paCKpeiBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHATHH: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OnpeaAcC/IsATb NPUHAMJICI)KHOCTh BCHICCTB K OHpGI{GHéHHOMy KJIaCcCy

coenuHeHul no popMynam

2.3

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

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOIMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaK)Ke IMpaBUJIaM OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpOB € OMNpPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PACTBOPOB IIeJoYed M KUCIOT C TOMOIIBIO

MH/IMKATOpPOB (JIakMycC, (eHOIPTATCHH, METUIIOPAHXK U APYTHE)

2.7

MMpOBOAUTDH pacqéTm 10 YPaBHCHHUIO XUMHYSCKOMN pcakuuu

ITo Teme: «llepmogmueckun 3akoH u Ilepuoanueckas cucrema
xumudeckux snemeHTtoB JI[. M. MenpaeneeBa. CtpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE pcaknuun»

3.1

PaCKpbIBATL CMBICJI OCHOBHBIX XHUMHUYCCKHUX MIOHSATHIH: AApO aTroma,
ANIEKTPOHHBIA CIIOM aroma, aToOMHas oOpOWUTanb, paguyc aToma,

XUMHUYCCKad CBA3b, IOJIApHAasd W HCIIOJApHAasd KOBAJICHTHAA CBA3b,




ANEKTPOOTPULATEIIBHOCTh, HOHHAs CBA3b, HOH, KAaTHOH, AHHWOH,

CTCIICHb OKUCJIICHHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUE 3JICMCHTHI

3.3

OIKCHIBATh U XapaKTepH30BaTh TaOiM4Hyro Gopmy Ilepuomudeckoit
CUCTEMBl XHMHYECKHUX DJIIEMEHTOB: paszliMyaTh IOHSATHUS «TJIaBHAS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epuoabl

3.4

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT HX IIOJIOKCHHUA B HepI/IOIIH‘leCKOfI

CHCTCMC

3.5

COOTHOCUTHh  0003HAu€HHUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos  J.M.
MeneneeBay ¢ UYUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHYECKHX DJIEMEHTOB (COCTaB M 3aps] siapa, oOluee 4YuCiIo

9JICKTPOHOB U PACTIPCACIICHNUC UX IO SJICKTPOHHBIM CJ'IOHM)

3.6

OIIPCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

3.7

ONpEeNeNsATh BUJl XUMHUYECKOM CBsI3W (KOBaJeHTHAs M HOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepsieMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUA

1

ITo Teme: «BemecTBo U XUMUYECKask PEAKIUSD)

11

PacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TOHSITHHA: pacTBOp,
AIIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs JMCCOLUAIINS,
pEaKIMy MOHHOTO OOMEHa, KaTaln3aTop, XUMHYECKOE PAaBHOBECHE,
oOpaTumble u HeoOpaTUMbIe peakuuy,
OKHCIIUTEIFHOBOCCTAHOBUTEIIHBIC peaKIum, OKHCIIUTEI,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIIUS,

am(doTepHOCTh, XUMHUYECKas CBs3b  (KOBaJeHTHAas, HWOHHAA,




MeTaHHI/I‘-IeCKaH), KpucTtaJlliIn4eCKas pCIJ_IéTKa, CIlNIaBbl, CKOPOCTb

XUMHYECKOM pC€aKiuu

1.2

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H

MMPUMCHATDH 3TU IMMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS AJICKTPOJUTUUYECKOM TUCCOIMAIUU KHUCIIOT,
mieyioueld M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 O0OMeHa

1.4

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

MMOCPCACTBOM COCTABJICHUSA IJICKTPOHHOI'O 0ajaHca 3THUX peaxunﬁ

1.5

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYECKOM pe€aKuuu

IIo Temam: «HemeTamnsl M uX coeguHEHUS» U «MeTaniabl U HUX

COCAUHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATE) OOIIUE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONHCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX

XHUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKAAOMINX CYIICCTBOBAHUC

TCHETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
1abopaTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO BBIMOJHEHUIO
71ab0paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOIYYCHHIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHCIIOro ra3a)

2.5

MPOBOJUTh PEAKIMHU, IOJATBEPKIAIONIME KAUYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymnbdar,
TUAPOKCUIUOHBI, KAaTHUOHBI aMMOHHA, HWOHBI H3YUYCHHBIX MCTAJUIOB,

MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB

[To Teme: «XuMUS 1 OKpY’KaroLias cpear

3.1

pacKkpbIBaTh  CMBICII OCHOBHBIX XuMmuyeckux mnoHsTuil: [IJK

BCIICCTBA; KOPPO3Ud MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIbHOCTH —
aHaJIU3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — JJIA U3y4CHUSA
CBOWCTB BEIIECTB M XUMHUYECKHX PEAKINN; eCTeCTBEHHOHAYy4YHbBIC
METO/bl TO3HAHUA — HAOJIOJEHHUE, H3MEpPEHUE, MOJEIUPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN )




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePIKAHUS

1

HepBOHaanBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumun. Ponb XMMHM B KU3HM 4e€lIOBEKa. XUMHUS B CHCTEME HayK.
Tena m BemiectBa. @U3MYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

IlonsTue o MECTOJaX IIO3HaHUA B XUMUU. Yucteie BCIICCTBA U CMECH. CriocoOEbl

Pa3aciICHUsA cMmeceit

13

ATOMBI WH MOJICKYIJIBI. Xumuaeckue 31eMeHThl. CHMBOJBI  XMMHYSCKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

Xummueckas (popmyia. BaleHTHOCT aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHasg  Macca.
OTtHocuTeNnbHAs MOJIEKYJIIpHas Macca. MaccoBasi 40/l XUMHUYECKOTO JIEMEHTa

B COCOAMHCHUU

1.5

KonnuectBo BemectBa. Mosb. MonsipHass Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl W 4McCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacué€rsl mo dopmynam

XUMHYECKHUX COSIMHEHUMN

1.6

dusnueckue U XUMHUYECKUE sABJICHMS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BeIeCTB. XuMudeckue ypaBHenus. Knaccuduxanms

XUMHUYCCKUX peaKuHﬁ (COC,Z[I/IHCHI/ISI, Pa3I0XCHUA, 3aMCIICHNUA, 06MeHa)

1.7

XUMHUYECKU SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCY/I0H, ¢ MTpaBUiIaMu
paboTtel B JabopaTopur W TpUEMaMH OOpalleHus C J1abopaTOPHBIM
o0opynoBaHUEM, H3yYeHHUE M OMUCaHue (QHU3UUYECKHX CBOWCTB 00pasiioB
HEOPraHWYECKNX BEMIECTB, HaOMIoAcHUE (U3UUYECKUX (TUTAaBJICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYIKE, KHUIEHHE U KOHACHCAIUs BOIbI) U
XUMHUYECKUX  (TOpeHHE CBEYH, NPOKAJUBAaHUE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHICTBIE MeJla C KHUCJIOTOW) SIBJICHWW, HAONIOJCHWE W OMUCAHHE
MPU3HAKOB MPOTEKaHMS XHMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHIOM Oapusi, pa3IoKeHUE

ruapokcuaa meau(ll) mpu HarpeBaHum, B3aMMOJIEHCTBHE JKeJie3a C PACTBOPOM




comu Meau(ll), m3yuenue crocoboB pazaeneHus: cMeceit (C MOMOIIbI0 MarHUTa,
GWIbTpOBaHKE, BBHIIAPUBAHUE, JUCTHIUIAIHNSA, Xpomarorpadus), mpoBeacHUE
OUYHMCTKY TTOBaPEHHOW COJIM, HAOIOICHUE U OTIMCAHNUE PE3YIbTATOB MTPOBEICHUS
OIbITa, WUTFOCTPHPYIOMIETO 3aKOH COXPaHEHHS MAacChl, CO3JaHUE MOJCICH

MOJIEKY (IIapOCTEPKHEBBIX )

Baxwnerinme npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — anemMeHT u mpocrtoe
BemecTBo. Haxoxaenue kucimopopa B mpupoze, (GU3NYecKue W XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuasl. Ilpumenenue kuciopona. CrocoOsbl
NOJyYeHHs KHUCIOpoaa B J1abOpaTopuu M TNPOMBIIIIEHHOCTH. KpyroBopor

Kucsopoza B npupoje. O30H — autoTponHas MoAnGUKaIUs KUCIOpoaa

2.2

TernoBoit 3pPeKT XUMUUECKON peaKIiy, TEPMOXUMUYECKUE YPaBHEHHUS, IK30-
U SHAOTEPMHUYECKUE peakuu. TOIUIMBO: yrojib U MeTaH. 3arpsi3HEHUE BO3AyXa,

yCHIICHHE TApHUKOBOTO 3 heKTa, pa3pylieHne 030HOBOTO CIIOS

2.3

Bomopon — anemenT u mpocroe BemecTBo. HaxoskneHwe Bomoponma B IPHPOIE,
¢u3nUeckue M XUMHUYECKHWE CBOWMCTBA, NPHMEHEHHE, CIIOCOOBI MOyYEHHS.

Kucnote! u conu

2.4

Mounsipablii 00BEM Ta30B. Pacu€rhl 10 XUMUYECKUM ypaBHEHUSIM

2.5

O®usnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTEenb. PacTBOpBL
HaceplienHbple ¥ HEHACBILEHHBIE PACTBOPBI. PacCTBOPUMOCTE BEIECTB B BOJE.
MaccoBasg nons BemecTsa B pacTBOpe. XHMHYECKHME CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B mpupoie U B KU3HM 4denoBeka. Kpyrosopor
BOJABl B IPHUPOAE. 3arpsS3HEHHE MPUPOIHBIX BOJA. OXpaHa M OYHUCTKA

MPUPOAHLIX BOJ

2.6

Knaccudukanus Heopranmueckux coenuHeHunil. Oxcuapl. Krnaccugukarms
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, amQoTepHble) U
HecoseoOpasyrone. Homenknatypa oxcunoB. Pusndeckue M XHUMHYECKUE

CBOMCTBa OKCHJIOB. [Toiryuenune okcuaoB

2.7

OcHoBanus. Knaccudukanust ocHoOBaHMI: IIETOYM W HEPacTBOPUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHMH. PU3NYECKHE U XUMUYECKHE CBOWCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

Kucnorel. Knaccudukanus kucnor. Homenkmarypa kucinor. dusnueckue u
XAMUYECKHUE CBONCTBAa KHUCIOT. Psn aktuBHocTH MetauioB H.H. Bbekerosa.

[TonydyeHue KuCiIoT




2.9

Comu. Homenknarypa cosieii. @U3NYECKME M XUMUYECKUE CBOMCTBA COJIEH.

[Tonydenue coneit

2.10

I'enetnueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COG,I[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE OIPENEICHHE  CONCPIKAHMS
KHCJIOpOAa B BO3JAyXe, IMOJy4yeHHe, cOOMpaHMe, paclo3HAaBAaHHE W HM3Y4YCHHE
CBOWCTB KHCJIOPO/a, HAOII0A€HUE B3aUMOJEHCTBUS BEIIECTB C KUCIOPOAOM M
yCIIOBUSI BOZHUKHOBEHUS U NPEKpaIlleHUsl TOpeHUs (IoKapa), O3HAKOMIIEHUE C
o0Opa3llaMu OKCHUJOB U OIIMCAaHME HUX CBOWCTB, IOJydyeHHe, coOupaHue,
pacrno3HaBaHHE€ U H3Y4YEHHE CBOWCTB BOAOpOJa (FOpEeHHUE), B3aHMMOJCHCTBHE
Bogopoaa ¢ okcuaom Meau(ll) (BO3MOKHO MCIOIB30BaHUE BHACOMATEPHATIOB),
HaOmrofeHne OoOpa3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHUE
0COOEHHOCTEH pacTBOPEHUs BELIECTB C Pa3IM4YHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA, B3aUMOJICHCTBHE BOJAbI C MeTallaMd (HAaTpUEM U KaJbIHEM)
(BO3MOYKHO HCIOJb30BAaHUE BUJEOMATEPUAIIOB), OIPENEICHUE PACTBOPOB
KUCIOT M IIeJIouedl C TOMOUIbI0 HMHIMKATOPOB, HCCIEI0BaHHE OOpa3loB
HEOPraHMYECKHUX BEIIECTB pa3JIUYHbIX KJIACCOB, HAONIOJACHHE W3MEHEHUS
OKpPAacKM HHIUKAaTOpPOB B pacTBOpax KHCIOT U ILNEJIOYEH, H3y4YEeHHE
B3aumojeiictBus okcuga Meau(ll) ¢ pactBopom cepHOW KHCIOTBI, KUCIOT C
METaJUIAMM, PEAKLIUN HEUTPAIU3aluH, I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOIO METaula JAPYTMM M3 pacTBopa COJIM, pELICHHE
SKCIIEPUMEHTAJIBHBIX 3a/1a4y 1o TeMe «BakHelmine Kiacchl HEOPraHUYECKUX

COeIUHEHUN)

[Iepnonnueckuit 3akoH u [lepuonnueckas cucTemMa XMMHUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHYECKask CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

[lepBble TOMBITKM KJIACCU(PHUKAMU XHUMUYECKUX 3J1eMeHTOB. [loHsTue o
rpynnax CXOJIHBIX AJIEMEHTOB (ILEIOYHBIE U LIEJIOYHO3EMEIbHBIE METaJLIbI,
rajloreHbl, MHEPTHBbIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUABI U TUAPOKCUBI

3.2

Ilepnonnueckuit 3akoH. [lepuoanueckas cucreMa XUMHYECKUX d1eMeHTOB J1.1.
Menaeneena. Kopotkonepuoanas u JUTUHHOTIEPUOTHAS dhopmbl
[Iepuonnueckoit cucrembl xuMuueckux anemeHtoB J[.M. Menneneesa.
[Tepuonpr m rpynmnbl. PU3MYECKUN CMBICT TOPSIKOBOTO HOMEpA, HOMEPOB

nepuoaa v rpyuribl 3JICMCHTA




3.3

Crpoenne aromoB. CocTaB aTOMHBIX sifep. M3otomnbl. Dnexrtponbsl. CtpoeHue
JIEKTPOHHBIX 000104eK aroMOB HepBbIX 20 XMMHYECKMX 3JIEMEHTOB
IIepnonnueckoir cucremsl .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOIO

3JIEMEHTa Mo ero nonoxxenuto B [lepuoguyeckoii cucrteme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMS paJuyca aTOMOB XHMMHYECKUX DIIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB MO TCpyIlnaM H IEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoi CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUsS Hayku W npakTuku. .M. MennaeneeB — y4€HbIA U

I'paXaaHuH

3.5

Xumuyeckass cBs3b. KoBaseHTHass (moNsipHass ¥ HEMOJSpHAas) CBA3b.

3JIGKTpOOTpI/IIIaTeJII)HOCTI> XUMHUYCCKHX 3JIeMEHTOB. FIoHHAs CBSI3b

3.6

Crenenpb okuciacHusA. OKHUCIMTEIHOBOCCTAHOBUTEIBHBIC pCakuunu. Hpoueccm

OKUCJICHHS B BOCCTaHOBJICHHI. OKHUCIINTEIN U BOCCTAHOBHUTEIIN

3.7

XUMHYECKUM 9KCIICPUMCHT:. H3YYCHUC 06pasu013 BCIICCTB MCTALLIOB H
HEMCTAJIJIOB, B3aHMMOJICHCTBHEC rHapoKkCcuaa IOUHKAa C pPacTBOpPaMH KHCIIOT H
menoqeﬁ, MMPOBCACHUC OIBITOB, WIINMHOCTPUPYIOMIUX IMPUMCEPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTEJIbHBIX peaKluil (ropeHue, peakliuu pa3ioKeHus, COSTUHEHHS)

9 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepuoanueckuii 3akoH. Ilepuoanyeckas cucrema XuMHU4YeCKUX 3y1eMeHTOB J[. 1.
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
XAMHMYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUONOB, KM, KadbLUHUs U HUX
COCIMHEHUN B COOTBETCTBUU C TOJOKEHUEM 3JIeMEHTOB B llepmoanueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHABl XUMHYECKOM CBA3U. THUNBI KpUCTANIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU
U BHUJa XUMUYecKoil cBs3u. Knaccuukanus 1 HOMEHKIATypa HEOPraHUIECKUX
BEIIECTB (MEXIyHapoAHas U TpUBHAJIbHAs1). XUMHUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K  PA3IM4YHBIM  KJIACCaM  HEOPraHWYECKUX  COCIUHEHHUH,

TCHCTUYCCKAs CBA3b HCOPTaHNMYCCKUX BCILICCTB

1.3

Knaccudukanus XuMu4ecKiX peakluid Mo pa3inyHbIM IpU3HaKaMm (10 YUCTy U




COCTaBy YYacTBYIOUIMX B pEaKLIMU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo
U3MECHEHHIO CTETEHEeW OKHCICHUS XMMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH,
[0 YYacTUIO KaTajau3aropa). OK30- M  OJHIOTEPMHYECKHE peakluu,

TEPMOXUMHNYCCKUEC YPABHCHHU. Ilousrue o CKOpOCTH XHUMHUYECKOU p€aKkuuu

1.4

[TonsitTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U I€TepPOreHHbIX peakuusax. [[oHATHe 0 XUMUYECKOM PaBHOBECHH.
@DakTophl, BIUAIOINIMNE HAa CKOPOCTh XUMHUYECKOW pEaKIUU M TOJO0KEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC peaKuuu, AIEKTPOHHBIN OanmaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBlieHHE  YpaBHEHUM
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C HCIOJb30BAHHEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3IEKTPOTUTUUYECKON TUCCOLMALMU. DIJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3m JAUCCOLMAIIMK BEIIECTB C Pa3IMYHBIMHU BUJIAMU
xumudeckoi cBsa3u. Crenenb quccouuanui. CUIbHBIE U cIa0ble SJIEKTPOIHUTHI.
Peakiiuu nonHoro obmeHa. YciioBHsl MPOTEKaHHUS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE MOHHBIE YypaBHEHHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHUW H COJIEM B CBETE€ TPEACTABICHUN 00 SIEKTPOJUTUYECKON

AUCCOoUalu. KauectBeHHEIC pCaKuu HAa UOHBI. ITonsTue o TUAPOJTIN3C colen

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIGHHE C MOJEISIMH KPUCTAITHYECKHX
pEemETOK HEOpraHMYECKUX BEIIECTB — METAJUIOB U HEeMeTalioB (rpadura u
anMasa), CIIOKHBIX BelIeCTB (XJIOpUIa HATpHsl); MCCIEIOBaHHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakuud OT BO3JAEUCTBUS pa3iIMUHBIX (HaKTOPOB;
WCCIICIOBAaHNE  DIIEKTPONPOBOJHOCTA  PAacCTBOPOB  BEIIECTB,  Mpolecca
JUCCONMAITMN  KHCIIOT, MIEJIOYed © Cojiell  (BO3MOXKHO HCIOJh30BaHUE
BUJICOMATEPHAJIOB); TPOBEACHUE OMbBITOB, WLUTFOCTPUPYIOLUIUX TMPU3HAKH
MIPOTEKAHUs PEAKIIMi HOHHOTO 0oOMeHa (0Opa3oBaHME OCaliKa, BBIJICIICHHE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WUJUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakUuil (TOpeHHe, PeaKkIHu pa3ioKEHUs, COCTUHEHMUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TIOMOIIbIO KAUECTBEHHBIX PEaKIUil

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3aJa4

Hemeramie! 1 ux COCOAUHECHUA

2.1

OO6mass  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okucienus. CTpoeHne u (pu3nuecKre CBONCTBA MPOCTHIX

BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIpUMEpe XJopa




(B3auMoOJeHCTBHE C METalllaMHM, HEMeTaJJlaMH, IIeraoYyaMu). XJIOPOBOAOPOI.
ConsiHas KHUCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHUE, NpuMeHenue. Jleiictue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4YeJOBeKa. BaxkHenmme XJIOpUIbpl U UX

HaXOXXICHUE B IIPUPOAC

2.2

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u (U3NIeCcKue CBOMCTBA
NPOCTBIX BEHIECTB — KHCIOPOJa M CEepbl. AJUIOTPOITHBIC MOTUPHUKAIIMN
KHCJIOpo/a U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
dusznueckue U XuMudeckue cBoiicTBa. OKCHUIBI cepbl Kak MPEICTaBUTENN
KHCIIOTHBIX OKCHaoB. CepHas KUCIIOTa, (PU3UYECKHE U XMMHUYSCKHUE CBOMCTBA
(oOmIye Kak MpencTaBUTENs Kiacca KUCIOT U crenupuieckue). XMMHUYSCKUE
peaxIyu, JIeKale B OCHOBE MPOMBIIUICHHOTO CIOCO0a IONyYeHUs] CEpHOM
kucinoThl. [Ipumenenue. Coiau CEpHON KHUCIIOTHI, KAaueCTBCHHAs PEaKIMs Ha
cyibdar-uoH. Haxoxmenue cepbl U €€ COCAMHEHUHN B mpupoje. XUMHUYECKOES
3arps3HEHUE OKPYXKAIOMICH Cpellbl COCIMHEHUSMHU Cephbl (KUCIOTHBIC JTOXKIIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €70 MMpCaOTBPpalICHHA

2.3

OO6mass xapakTtepuctuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpPHbIE CTENIEHU OKUCIEHUS. A30T, paclipOCTPaHEHHUE B IPUPOJIE,
duznUeckue U XuMU4Yeckre cBoricTBa. KpyroBopot azora B mpupoje. AMMHAK,
ero ¢u3NYecKue U XMMHUYECKHE CBOMCTBA, MojyueHue u npumeHenue. Comu
aMMOHHMSI, UX (U3UYECKHEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHUE.
KauecTtBenHast peakiusi Ha MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MOJyYeHue,
dbuznyeckue W XUMHUYECKHE CBOICTBa (00IIME KaK MpeICcTaBUTENs Kiacca
KHCIIOT U crnernuduueckue). Vcmonp30BaHre HUTPATOB U COJCH aMMOHHS B
KaueCTBE MUHEPAIBHBIX yH00peHHil. XUMUYEeCcKoe 3arps3HeHHE OKPYXKarolleH
Cpenbl COeTMHEHUSMH a30Ta (KUCIOTHBIC TOXKIH, 3arPSI3HEHHUE BO3/1yXa, ITOYBBI

Y BOJIOEMOB)

2.4

®ocdop, amtorponnsie Mogudukanuu Gocdopa, puznyeckre U XUMUYECKHE
cBorictBa. Oxcun ¢ocdhopa(V) u dochopHas kuciaora, QuU3NYECKHEe W
XMMHUYECKHE CBOMCTBa, monyudeHue. Vcmosnb3zoBanue ¢ochaToB B KayecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OO6mas xapaktepuctuka sjeMeHTOB |VA-rpynmel. OcoOEHHOCTH CTpOeHUs
aToOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUA. anepo;[, AJUIOTPOITHBIC
MOTU(UKAIH, PACIPOCTPaHEHHE B MPHPOJE, (U3NYECKHE W XUMHUYECKHE

cBoiicTBa. Ancop6uus. Kpyrosopor yriaepona B npupoze. OKCHIBI yrieposa,




uxX (u3nYeckue M XUMHUYECKHE CBOMCTBA, JIEHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJyYCHUE M MPUMEHEHHE. JKOJIOTUYECKHE TIPOOIIeMBbI, CBA3aHHBIC C OKCHUIOM
yraepona(lV); rumore3a r100adbHOTO TMOTEIUICHUS KJIMMATa; MapPHUKOBBIN
a¢ddext. YronpHas KUCIOTa W €€ CONMHM, MX (U3NYCCKUE H XHUMHYCCKHE
CBOICTBa, MOJy4YeHHE U TpuMeHeHue. KadyecTBeHHas peakuusi Ha KapOoOHaT-
uoHbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHBIC TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHUSX
yriepoja (MeTaH, 3TaH, A3TWUJIEH, AalleTWJIEH, 3TaHOJ, TJIMLEPHUH, YKCYCHas
kuciora). VX cocraB m xummdeckoe crpoeHue. [lonarue o OHONOrHYECcKH
BO)XHBIX BEIIECTBaX: XMpaX, Oejkax, YrieBoJaX — M HX pPOJIM B HKHU3HU
yelloBeKka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHUYeCKHUX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYCCKHUE CBOWCTBA, TIOJIYYCHUE U
npumenenue. CoenuHeHus KpemHHs B mpupoae. OOmue mnpeacTtaBieHus o0
okcugne kpemuus(1V) u kpemHneBoii kuciore. CHUITMKAThI, UX UCIIOJIb30BaHUE B
OBITY, MEIUIIMHE, TPOMBIIICHHOCTH. BaXKHEHIIie CTPOUTEIbHBIE MaTePHAIbL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >xene3o0eToH. [IpoOmembr Oe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGI[HGBHOI\/JI KHU3HU

2.8

XVUMUYECKUN SKCIEPUMEHT: H3Y4YeHHE OOpa3lOB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJISHOM KMCJIOTBI; MPOBEIEHUE KAYECTBEHHBIX pEakIMil Ha XJIOpUA-
MOHBl W HaOJIIOJIeHWe NPU3HAKOB HUX TMPOTEKaHMS; OMbBITHL, OTpa)karoliue
¢u3nueckrne U XUMHUYECKHE CBOMCTBA T'aJOT€HOB U MX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BHUEOMATEPHUATIOB); O3HAKOMJIEHHE € o00pa3laMu XJIOPUJOB
(ralloreHUI0B); O3HaKOMJIEHHE C oOpa3lamMu ceppl U €€ COEIUHEHUSMHU
(BO3MOKHO  MCIIONIb30BaHME BHJEOMAaTepHalioB); HAOIIOJEHHE Mpoliecca
oOyrauBaHUs caxapa MoJ JEeHCTBHEM KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI;
U3y4yeHHe XMMUYECKUX CBOMCTB pa30aBlIeHHON CEpHOM KHMCIOTHI, MPOBEACHUE
KaueCTBEHHOW peakiuu Ha cyiab(ar-uoH u HaOMoJeHHe Npu3Haka eé
NPOTEKaHUS; O3HAKOMJIEHHE C (PU3UUYECKUMHU CBOMCTBAMH a30Ta, hocdopa u ux
COeIMHEHUN (BO3MOYKHO HCIIOJIb30BAaHME BHJIEOMAaTEpHANIOB), OOpa3LamMu
a30THBIX U (GOCPOPHBIX YAOOpEHUN; oTydeHHe, COOMpaHne, paclo3HaBaHUE H
U3y4eHHE CBOMCTB aMMMaKa; IMPOBEJECHUE KAueCTBEHHBIX peakUuil Ha HOH
aMMOHUS Uu  (ocdaT-uOH UM U3yYeHHE TPU3HAKOB HX MPOTEKaHHUS,

B3aMMOJICCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbIO (BO3MOXKHO




UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyYEHHE MOJENEH KpUCTaNINYECKUX
pewérok anmasza, rpadura, ¢yulepeHa; O03HAKOMIIEHHE C IIPOLIECCOM
aJIcopOIMK PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
IPOTHBOIa3a; MOJy4YeHUE, cOOMpaHHEe, PACHO3HABAHHWE W H3Y4YEHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; IPOBEJACHHE KAaueCTBEHHBIX pEaKIHMii Ha KapOoHAT- H
CHWJIMKAaT-HOHbl W M3yYEHUE IIPU3HAKOB MX IPOTCKAHUS; O3HAKOMIICHUE C
IIPONYKLIHMEH CHJIMKATHOM IPOMBIIUICHHOCTH; DPELICHHUE 3KCIIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHeHlIe HeMeTaUIbl U UX COETUHEHUS»

MeTanibsl U X COSANHEHUS

3.1

OO011ast XapaKTepuUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
noynoxenus B Ilepuonnueckoir cucrtemMe XuMHYEeCKuMX diaeMeHToB J[.U.
MenpneneeBa u crpoeHus atoMoB. CTpoeHue MeTaiuioB. Metauueckas CB3b U
METaJJIMYECKasl ~ KpUcCTajinyeckass pemérka. OJIEKTPOXUMHUYECKHH  psif

HaHpH)KeHI/Iﬁ MCTAlJI0B

3.2

Ouznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Iue crocoObl MOIy4eHUs
MeTauioB. [ToHsITHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, TIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenounsle MeTayuibl: nosnoxeHue B llepumonnyeckoil cuUcTeMe€ XMMHYECKUX
aneMmeHToB J[.MI. MeHaeneeBa; CTpOEHHE MX aTOMOB; HaX0XJEHUE B MPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIIbI U
TUAPOKCUABI HaTpusd M Kauud. [IpuMeHeHHe IIEeNoYHBIX METAUIOB M HX

COeTMHEHNN

3.4

[llenouyno3eMenpHble  METalbl MarHuii W KaJdblWi: TOJIO)KEHHE B
Ilepuoanueckoit cucreme xumuueckux sneMeHToB .M. MenneneeBa; crpoeHue
UX aTOMOB; HaxXxOXJIE€HWE B mnpupoae. Pu3MvecKrue M XUMUYECKUE CBOMCTBA
MarHusi ¥ Kanplus. Baxuelmme coeAuHEHUs Kanblusd (OKCHI, THIPOKCHI,

conn). XK&cTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHeHus

3.5

AmomuHuii: monoxkenue B Ilepuogudeckoll CHCTEME XWMHUYECKHX DJIEMEHTOB
J.W. MengeneeBa; cTpoeHHWE aToMa; HaxokJaeHHe B mpupone. dusuueckue u
XUMHYECKUE CBOMCTBA AMIOMHUHMSI. AM(OTEPHBIE CBOMCTBA OKCHU/A U THIPOKCHIA

AJITOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB J[.1.
MeHnpneneeBa; CTpoeHHME aTOMa; HAaxOXKJIeHHWEe B mpupoae. Puznueckue u

XUMUYECKHE CBoOMcTBa xkene3a. Okcunbl, Tuapokcuasl U conu xkenesa(ll) u




xene3a(lll), ux cocras, cBoOCTBA U MOTyYeHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMIJIEHUE ¢ 00pa3laMH METaJIOB U CILIaBOB,
uX (DU3MYECKUMHU CBOWMCTBAMHU; H3YyUEHHUE PE3yJIbTaTOB KOPPO3HH METAIJIOB
(BO3MOKHO HCII0JIb30BaHUE BHJIEOMATEPHAIIOB), oco0eHHoCTeH
B3aMMOJICHCTBHSI OKCHJa KajublUsi W HaTpusi C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB); HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI;
mpolecca TOpeHusi JKejle3a B KHCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTCKAHMS KAYECTBCHHBIX PEAKIUI HA HOHBI
(Maraus, Kamblusi, adromuHus, nubka, skenesa(ll) um oxenesa(lll), memm(Il);
HAOJIO/ICHUE M OMHMCAHUE TPOIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMHU HATPHS,
Kamusi W Kaublusg ~ (BO3MOXKHO  HCIIOJIb30BaHHWE  BUIACOMATEPUAJIOB);
ucciieJoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS W THAPOKCHUIA
[IMHKA; pElIeHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxHeilie MeTaisl u

HnX COCAUHCHUA»

XHUMHA U OKpYXKarolas cpena

4.1

HoBsie maTepuanbl u TexHonmoruu. BemecTtBa U maTepuanbl B MOBCEAHEBHOM
JKA3HU 4YesioBeKa. XUMHUs U 340poBbe. be3ornacHoe UCIoab30BaHUE BELIECTB U
XUMUYECKUX peakiuii B ObITy. IlepBas momomp NMpu XUMHUYECKUX O0XKOTax H

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  IPDaMOTHOCTH.  XMUMHYECKOE  3arpsA3HEHHE
okpyxatomierd cpensl [1/IK. Ponp XuMuun B perieHHH 5KOJIOTMYECKUX MPOOIeM.
[TpupoaHble HCTOYHMKM YIJIEBOJOPOJOB (yrojb, HNPUPOIHBIN Tra3, HEQTb),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M IIPOMBIIINICHHOCTH

4.3

XUMHYECKUHN 3KCIEPUMEHT: U3yuyeHue o0pa3loB MaTepralioB (CTEKIIO, CIIIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaJ'IBI)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaAHMA K NPeAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

1

[IpencraBnenue:

11

O II03HABa€MOCTU SIBJIEHUH MNPUPOAIbI, MOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIel KyIbTYphl M MpPaKTUYECKOU
NEeSITeIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOro OOIIECTBa;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJAaX IIO3HAHUWA, B TOM YHUCIIC SKCICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX MCTOAAX HMCCICAOBaHUA BCHICCTB MW H3YUYCHUA
XUMHNYECKUX pCaKHHﬁ; YMCHUC HCIIOJIB30BaTh MOJACIN JUIA

00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax nmpodeccuoHaTBLHOM NESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KEHUSX
XMMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHIO KaK cepy cBoeil Oyayiei npogeccuoHanbHON AeSITETbHOCTU
U cllenaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQMIBHOrO INpeaMeTa

TP TIEPEXO0/ie Ha YPOBEHB CPEIHETO O0IIeTo 00pa3oBaHMs

Bnagenue cucreMoM XHMHUYECKHX 3HAHUHA U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

Ba)KHEHIINE XWMHUYCCKUE TMOHATHS: XHMHYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOIHAS U
HEOJHOPOJHAsT CMECh, OTHOCHTEJTIbHBIC AaTOMHAas M MOJICKYJISIpHAs
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBII
00BEM, OKCHJI, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakuusi, peakiMyd COCOUHEHHs, PEeaKUUH pPa3JIoKEHUs, peaKIuu
3aMEIEHUs, peakIuu OOMEeHa, TEIUIOBOM 3((eKT peakuuu, 3K30- U
SHJIOTEPMHUUYECKHE PEaKIIMU, PAacTBOpP, MaccoBas OIS XUMHYECKOTO

OJICMCHTA B COCIMHCHUHN, MACCOBAas OOJIA U NPOLUCHTHAA KOHIICHTPALIUA




BELIECTBA B PACTBOPE, PO aTOMA, HJIIEKTPOHHBIN CIOM aTOMa, aTOMHas
opbutanp, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMHUYECKasl CBSI3b, DJIEKTPOOTPHUIATETLHOCTD, OJIIPHAs ¥ HETOJIsIpHAs
KOBAJIEHTHAasi  CBsI3b, HMOHHAas  CBsI3b, METAJUIMYECKas  CBSI3b,
KpUCTAJNTMYeCKass pemérka (aToMHas, WOHHAs, MeTaJUTM4ecKas,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHHOH, SJIEKTPOJIUT U HEDIEKTPOJIUT,
ANEKTPOIUTUYECKAs  JTUCCOIMAINS, pPEaKIUd HWOHHOTrO OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUHU,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKHCIEHHE U  BOCCTAHOBIICHHE, DIIEKTPOJIH3,
XMMHYECKOE pPaBHOBECHE, OOpaTMMble M HEOOpaTHMbIC PEaKIuH,
CKOpOCTh XMMHYECKOW peakiuu, Kkaramuzarop, I[IJK, xopposus

MCETaJIJI0B, CIIJIaBbI

2.2

OCHOBOITOJIAraroOlMe€ 3aKOHbl XHUMHUHU: 3aKOH COXPAaHEHHS MacChl,
nepuoguueckuii 3akoH J[.MI. MenzaeneeBa, 3akOH TIOCTOSHCTBA

COCTaBa, 3aKOH ABOTapO

2.3

TCOpHUU XHUMUU: ATOMHO-MOJICKYJISIpHAA TeOpus:, TCOpHUL

3J'I€KTpOJ'H/ITI/I‘I€CKOI\/JI JUCComranmmn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE MPaBUIIBHO UCIIOIh30BATh U3YUYSHHBIE BENIECTBA M MATEPUAIIBI
(B TOM uyHcle MMHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
MPOAYKTHl TIepepadOTKA TPUPOAHBIX HCTOYHHUKOB YIIIEBOJIOPOJIOB
(yras, mpupoAHoro rasa, HeTH) B OBITY, CEIBCKOM XO34HCTBE, Ha
MPOU3BOJICTBE M TIOHMMAaHHWE 3HAYEHUS JKUPOB, OCIKOB, YTICBOIOB
JUIs. OpTaHH3Ma YeJIOBEeKa; YMEHHUE IPOTHO3UPOBATh BIMSHHUE BELIECTB

U XUMHUYCCKUX IMPOHECCOB HAa OPraHu3M 4YCJIOBCKa M OKPYXAIOOIYIO

PUPOJIHYIO Cpery

3.2

YMCHHUC UHTCIPUPOBATH XHUMHUYCCKHUC 3HAHUA CO 3HAHUAMH OPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IMYHBIMH MCTOUYHHMKAMU HH(OpMaLUu
0 XMMMH (HayyHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OLIEHHWBaTh HMHGPOpPMAIMIO O BeUlecTBaX, HX
MPEBPALICHUAX M IPAKTUYECKOM  INPUMEHEHMM M yYMEHHE

HCIOJb30BaTh €€ s peICHuA y‘le6HO-H03HaBaTeJ'IBHBIX 3aga4




BnaneHHe OCHOBaMH TOHSATHUHHOTO amnrapara M CHMBOJHUYCCKOIO

SA3bIKa XMMHUHN OJIs1 COCTABJICHUS (bOpMYJ'I HEOpTraHN4YCCKUX BEIICCTB,

) YPaBHEHUM  XMMHMYECKMX  PEAaKUMW; OCHOBAMM  XUMHUYECKOU
nomeHnkiatypsl (IUPAC u TpuBHanbHOI)
YMmeHue oOBSACHATH CBS3b IMOJIOKEHUS 31eMeHTa B I[lepuognueckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB

5 XUMHUYECKHUX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOlee Yucio
ANIEKTPOHOB), PACHpPENICICHUEM DJJIEKTPOHOB TIO DHEPreTHYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHOIOB, KATUS U KAJIbIIHS
[IpencraBienre 0  MEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUIIATEIIHBHOCTH),

6 MPOCTBIX W CIOXKHBIX BELIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepuonnueckoit cucreme (B MajblX TMEpPHOJAX H  TJIAaBHBIX
MOATPYIIAax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue knaccuuiupoBarh:

7.1 XUMHUYECKUE 3TEMEHTHI

7.2 HEOPraHUYEeCKHE BEIeCTBa

7.3 XUMHUUYECKHE PEAKIIUN

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh U CTEMEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil

' MoHa

89 BHJT XUMHYECKOW CBSI3M W THUIN KPUCTALINYECKOH CTPYKTYpHl B

' COCTMHEHUSIX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBarh (GU3NUECKHE U XUMUYECKHE CBOMCTBRA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOI, TpaduT, anmas,

9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIop, HATPUM, KaluW, MarHHUH,
KaJIbIIUH, ATFOMUHHM, JKEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJI€ HMX BOJHBIX PAacTBOPOB (BOja,

92 aMMHaK, XJIOPOBOIOPOJ, CEPOBOAOPOJ, OKCHUIbI U THUAPOKCHUIBI

metamioB |-lIA rpynn, amomunus, meau (ll), nunka, xxenesa (Il u

I11), okcunpr yraepona (I u 1V), kpemuns (1V), azora u pochopa (Il




u V), cepsl (IV u VI), cepuucrasa, cepHasi, azorucras, a30THas,

dbocdopHas, yrojipHas, KpeMHHEBasK KHCIIOTa M MX COJIH)

IIPpOrHO3UpPOBAThb nu XapaKTEepUu3oBaTh CBOMCTBaA BCIICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUSA, IMPUMCHCHHC BCUICCTB B

%3 3aBUCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTbH MPOTEKAHUS XUMHUYECKUX
MIPEBPALICHUH B PA3TUYHBIX YCIOBUSAX
10 YMeHue COCTaBIATh MOJICKYJISIPHBIC U HOHHBIC YPABHEHUS PEaKIUid, B
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO0 OOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUil
10.3 WUTIOCTPUPYIOIINX XHUMHUYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
' (TpyI) HEOPraHUYECKUX BELIECTB
104 MTOATBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHUe BEIYUCISTh (IPOBOJUTH PACUETHI):
111 OTHOCUTEIILHYIO MOJICKYJISIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJF0 XUMHUYECKOT0 JIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XHUMHUYECKHX PEAKIUHd U HaXOJUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB PEaKIInu
12 Bnanenue (3HaHue 0CHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO  TO3HaHUsA  (HaOIIO[IeHue,
191 HU3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) MPU U3YUYECHUH BEIIECTB U
' XUMHYCCKHX SIBJICHUH; yMeHUe CchOpMyIHpoBaTh MpodiIeMy u
MIPENTIOKUTh MYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMHYECKOU
' MOCYJI0H M JIa0OPaTOPHBIM 000PYIOBAHHEM
npaBuiiaMu 0€301TacHOTO 0OpaIeHus C BEIECTBAMH, HCTIOIb3YEMbIMHU
B TIOBCETHEBHOW XKM3HU, TIPABUIIAMU MOBEACHUS B LIESIX cOepeKeHUs
12.3 310pOBbSl M OKPYXKAIOIIEH MNpUPOAHON Cpelbl; MOHUMAaHHE Bpena

(omacHOCTH) BO3JEUCTBUS HA >KHUBBIE OPraHU3MBI OINPEAEIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIICHHS] W TPEIOTBPAIICHUS HUX BPEIHOTO

BO3JEUCTBUSI




13

Hanmuumne MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUSA U OCYIICCTBJICHUSA

CICAYIOMIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HU3Yy4YCHUE U OIIMCAaHUC (1)I/I3I/ILICCKI/IX CBOMCTB B€IICCTB, O3HAKOMJICHHC
C (bl/I3I/IHGCKI/IMI/I u XUMHUYCCKUMU SABJICHUAMMU, OIIBITHI,

HUIUTIOCTPUPYIOINHE IIPU3HAKU ITPOTCKAaHUA XUMHUYCCKHUX peaKHI/Iﬁ

13.2

HU3YUCHUC cIoco0oB pasaciICHUs cMmeceit

13.3

IIOJIYUYCHHE KUCIOpoaa M H3YUYCHUC €TI0 CBOfICTB; IIOJIYYCHHUE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3da u

HU3YUCHHUC CTO CBOﬁCTB; MOJIYUCHUC aMMHaKa U U3YUCHHUC €TO CBOMCTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OMpPENEIEHHONM MaccoBOil Jose

PacTBOPEHHOTO BEIIECTBA

135

MIPUMEHEHNE VHIUKAaTOPOB (Jrakmyca, METHJIOpaHkKa U
¢benondranenna) A ONpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT U IEJI0OYEN

13.6

HCCIENOBAaHNE W OIMCAHHE CBOMCTB HCOPraHM4CCKUX  BCIICCTB
PA3JIMYHBIX KJIACCOB; U3YUCHUC B3alMOJICMCTBUS KHUCIIOT C MCTaJlllaMu,
OKCHJaMU MCTAaJJIOB, PaCTBOPUMBIMHA n HEPACTBOPHUMbBIMHU
OCHOBAHHAMH, COJEIMH; TIOJIYUYCHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHME OJHOro McETajljla JApyruMm H3  pacTBOpa  COJIH,
HUCCICIOBAHUC aM(l)OTepHBIX CBOICTB TUAPOKCUAOB AJIIOMUHHA U

IAHKA

13.7

pelieHue YKCIEPUMEHTANIBHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCJTUHEHMI; «INEeKTPOIUTHYECKAS
Iucconuanusy, «BaxHeHlnne HEMETAIBI W HMX COCHUHEHUI»;

«BaxHele MeTajljIbl U UX COSAUHECHUS

13.8

XUMHYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIOIINE  MPHU3HAKU
MPOTEKAHUS pPEaKIWii MOHHOTO OOMEHa; KauyeCTBEHHBIC peaklud Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaX HOHBI: XIJIOPUI-, OpOMHI-,
wonua-, cyiaedar-, docdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusl, KajabIUs, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), menu (2+), mUHKA

14

VYwmenue:

141

MPECTaBIATh PE3yiabTaThl dSKCIEpUMEHTa B (OpMe BBIBOJOB,

J0Ka3aTCiIbCTB, Fpa(l)I/IKOB n Ta6JII/II_I U BBEIBJIATH SMIIMPUYCCKUC




3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATL CBA3U MCIKAY PCAJIbHO Ha6JIIO,HaeMbIMI/I XHUMHUYCCKUMU
SABJICHUAMMA U IIPOLECCAMH, IIPOUCXOOAINIUMHU B MaKpO- 1 MUKPOMHPE,

OOBSICHATH MPUINHBI MHOTOOOPa3Hsl BEIIESCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BECUICCTBA.

1.3

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX JIeMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

KonnyectBo BemectBa. Moab. MomsipHass Macca. MoJisipHbIii 00BEM Tra3oB.

BzanMocss3n KOJIMYCCTBA, MACCHI M YUCJIa CTPYKTYPHBIX CAWHHI BEIICCTBA

1.6

duznyeckrie 1 XUMHUYECKHE SBICHUS. XUMHUYECKas pCakuusa nu eé IMPpU3HAKH.

3akoH COXPAaHCHUS MACChI BEIICCTB. XHUMUYECKHUE YpaBHCHHUA

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CUCTCMAa XHMHUYCCKHUX OJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuognyeckas cucrema XUMUYECKUX d1eMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOTO HOMEPA,

HOMEPOB IEpHOa U IPYMIIbI JIEMEHTA

2.2

CTpOCHI/IC atroMmoB. CocTaB aTOMHEIX AACP. H3oTomsbl. QHCKTPOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XHMHYECKHX DIIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, KalWs, Kaablus (paguyca aToMOB, DJIEKTPOOTPHUIIATEIHLHOCTH,
METANIMYECKNX W HEMETAJUTMYECKUX CBOMCTB) © WX COCJUHEHHHA B
COOTBETCTBUU C TIOJOKEHHWEM »dyieMeHTOB B Ilepuogmueckoit cucteme u

CTPOCHUCM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumnueckass cBsi3b. KoBaneHTHass (HOJsipHass W HENOJSIpHAsl)  CBS3b.

SJ'IGKTpOOTpI/IHaTeJIBHOCTB XHUMHUYCCKUX 3JICMCHTOB. HNonnas CBA3b.




Merananueckas cBSI3b

3.2

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, MeETaInyecKas),
3aBHCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJNIMYECKOW PElIETKH U BHJA

XAMHUYECKON CBA3U

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel u ux

COCAMHECHUS. MeTtamisl 1 uX COCAUMHECHUA

4.1

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTEepHBIC) u
HecosieoOpa3yrome; OCHOBaHMU (IIEIOYM W HEPAaCTBOPUMBIC OCHOBAHWS);
KACIOT  (KUCIOpOJCOAEpKae ¢  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX)

4.2

duznyeckue W XMMHYSCKHE CBOMCTBaA IMPOCTBIX  BCHICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cephl, a30Ta, hocdopa, yriiepona, KpeMHUS

4.3

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJIJFOMUHHA, KCJIC3d. BJICKTpOXI/IMI/I‘IeCKI/Iﬁ

A HAIIPSIKEHUN METaJNIOB

4.4

dusznueckne U XUMHYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemerawioB: cepol (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

Xumnueckue cBoictBa okcuaoB: MeTaioB IA-IIIA rpymm, munka, mequ(ll) u

xere3a(ll, 11). TTomydenne OKCHIOB METAILIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHMM M aM(OTEPHBIX THIPOKCHUIOB (Ha MPHUMEPE
TUAPOKCUIOB QJIIOMUHUA, JKene3a, 1uHKa). [loayyeHue oOcCHOBaHMM U

aM(OTEepHBIX THJIPOKCHJIOB

4.8

OO0mure XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHUCTOM, CcepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroiapbHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

[Toy4yenue kucior

4.9

OO6ue xuMHUYecKkre cBoicTBa cpeHux coneil. [lomyuenue comneit

4.10

[Tomyuenue, coOupaHue, pacrmo3HABAaHUE BOJOPOJA, KHUCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B JIabopaTopuu

411

[Tomyyenue aMMmmaka, CepHON W a30THOW KWCJIOT B MPOMBIIIICHHOCTH. OO0Ime




CHOCOOBI OJTYYCHUS METAJIIOB

4.12

I'eneTnueckas CBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukanuss XMMHUUECKUX PEaKLUi 10 pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1Mo

W3MEHCHHIO CTEIICHEH OKHMCICHUSI XUMHUYECKUX YJIEMCHTOB

5.2

TennoBoil 3¢ heKT XUMHUYECKON peaKkIuy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

N DOHAOTCPMHUYCCKUEC PCAKIIUH. TCpMOXI/IMI/I‘l€CKI/I€ YpaBHCHUA

5.3

OKHCIUTEIBHOBOCCTAHOBUTENIBHBIE peakIMU. OKHUCIUTENN U BOCCTAHOBUTEIU.
[Ipomieccel  OKUCIEHHSI W BOCCTAHOBICHHSA.  OJIEKTPOHHBIA  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKnu

5.4

Teopnﬂ SHeKTpOHHTquCKOﬁ Juccouuanuu. KaTI/IOHbI, AHHUOHBI. 9HeKTp0J’II/ITH u

HE3JICKTPOJIUTHI. CuibHbBIC U cIa0kIe SJICKTPOJINTHI. Crenenb JUcconranmmn

5.5

Peaknuu moHHOTO OOMEHA. YCIOBHSI MPOTEKAHUS pPEAKIMi MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XUMHS U OKpY>KaroIlas cpena

6.1

Bemectsa u Marepuansl B IIOBCEAHEBHOM JKM3HU YelnoBeka. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpUU U OBITY.

HepBaﬁ nmoMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIIK). Pomp xumun B
pPEIICHUH DKOJOTHYECKUX TpoOieM. VYCWIeHHe MNapHUKOBOTO 3 deKTa,

pa3pymi€cHUuC O30HOBOT'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COCIUHEHUN B
OBITYy, MeIWILIMHE, TMPOMBIIIEHHOCTH M CeJIbCKOM Xo3siicTBe. [Ipumenenue
METaJUIOB M CIUIaBOB (CTallb, YYT'yH, IIOPAJIOMUHHUMA, OpoH3a) B OBITY H
MIPOMBIIIIEHHOCTH UX coeAnHeHul. [IoHsTHe 0 KOppOo3un METalJIOB, OCHOBHBIE

CITIOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[TpupoaHble HCTOYHUKHM YIIIEBOJOPONOB (Yroyib, MPUPOIHBIN Ta3, HEPTH),

MIPOJIYKTHI MX MepepaboTku (OEH3MH), UX PO B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHauanbHbIC MOHATHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COCAMHEHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, STaHOJ, TIIMLEPUH, YKCYCHAs! KUCIIOTA).

IToHATHE 0 OMOIOTMYSCKHU BasKHBIX BCHICCTBAX: XXHpaX, 6CJ'IK3X, YIJIEBOAAaX — U UX




PO B )KU3HU YCIIOBCKA

7 Pacuérnr:
7.1 1o (opMyaaM XUMHYECKHX COSAMHEHHM
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






