MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
Komuter oOpasoBanusi u Hayku BoJjirorpaackoi odsactu

Aamunnctpanusa CepapuMOBHUYCKOT0 MYHUIIUNIAJIBHOIO PailoHa

MKOY T'opb6atoBckas CII
MoanwucaHo
ﬂeTpOB UMppPOBOI
o nognucoio: Netpos
Ceprel/l Ceprenn Hukonaesuu
Hw KOJ1aeBWY fara: 2025.09.09
20:43:38 +03'00'
PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
PykoBoaurens [HIMO MeToauCT MIKOJIbI JIApEeKTOp MIKOJIbI
EMI]
@ponosa H.B. [Terposa JI.N. [Terpos C.H.
IIporokon Nel ITporokoa Nel IMpuxas Ne 76/32
oT «25» aBrycra 2025T. ot « 29 » aBrycra 2025T. ot «01 » centsa0ps 2025 .
PABOYAS ITPOTPAMMA

(ID 6859941)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»

JU1s1 oOyyarommmxcs 8 — 9 kimaccon

Yyurens Jlammuaa E.B.

x. l'op0aroBckmii 2025



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW 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 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCcMaTPUBAET PACIpPEIECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOro mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM oO0y4YeHHs] XUMUU Ha YPOBHE LI€JIEH U3ydeHUs IpeaAMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHPA, 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€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

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 CaMOCTOATENIbHOM y4eOHOW  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOIbI U YEJIOBEKA, SBIJISIETCS 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 00YJaIONTUXCS.

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 OOIIEro 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 kK €€ mzydeHuro. ColiepaHU€ CKIIAbIBACTCS U3 CUCTEMBbI
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
Pa3HOr0 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 BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUSI U TOJy4YCHUS
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
METOJlaM TO3HaHMUs B Hayke. M3ydeHue XUMHUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, 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 MHMPOBO33PEHUYECKOIO 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, OCBOCHMHM NpaBU 0€30MacHOTO OOpallleHus 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, CAMOCTOATEIIBHOMY 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 Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (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 JIESITEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUS CBOETO 3710POBbSI U OKPYKAIOIIEH MPUPOIHON 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 XHMHUHM Ha YPOBHE
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

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
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. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. 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
(IIapoCTEepPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcunabl. [lpumenenue xkuciopoga. CrnocoObl



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 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOZIE€ U B )KU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJIE.
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
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

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.

['eneTnueckas CBSI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COEAUHEHUM.

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)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB 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
iemeHnToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aM(pOTEPHBIE OKCHUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. DOU3WYECKUI CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme 1. . Menzaeneena.

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. [[. WM. MenneneeB — yd€Hbld U
IpaKIaHUH.

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

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-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, SIBISIONINXCS CUCTEMHBIMH JIJISl OT/ICJIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: Marepusi, aTroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, DJEKTPUYECKUN 3apsil, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, CTUHHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MI0JIE3HBIE UCKOTIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XMMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX IEPUOJIOB, KM, KalblUsd W HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHUJbl XUMHYECKOW CBA3U. TUMBI KPUCTAIIIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONW PEIIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COCIMHEHUM, TeHETUYECKas CBsI3b HEOPraHUYECKUX BEIIECTB.

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 KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTe 0 XuMHUYECKOM paBHOBeCUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEILHOM peaKLnH. CocraBienue YpaBHEHUI



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BAaHUEM  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.

Peakuiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

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 (DAKTOPOB, MCCIECIOBAHUE DJICKTPOIPOBOTHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJnibl 1 X 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, HEMETajulaMH, IIeJoYaMu). XJIOPOBOJOPO/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. CTpoeHue W (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kmcioTa, (Qu3nueckne ¢ XUMUYECKHE CBOMCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Colau CEpHON KUCIOTHI, KAYECTBEHHAS pEeaKlUs 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.

OOmas xapakrepuctuka 31eMeHTOB 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 pU3NUEeCcKUe U XMMUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakiius 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
yno0peHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3ndeckue U XUMUUECKHUE CBOMCTRA,
nosnyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoricTBa. Ancopbuus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOr0 TOTEIVICHUS KIMMaTa, IapHUKOBBIMA
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.

[lepBoHayabHbIE MOHATHS 00 OPraHMYECKUX BEUIECTBaX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTHYECKU Ba)KHBIX BEILIECTBAX: )KHUpax, OeJKax, yrieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmipe mnpeactaBieHus 00
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 MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHUYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M UX coeIMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
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 MPOTEKAHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, MoJIy4eHHe, coOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJUIbl U UX COEINHEHU.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MeHnneneeBa u cTpoeHus: aToMoB. CTpOEHHE METAJUIOB. MeTtayndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPaTIOMUHUMU,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTtpus U Kanus). Okcuasl 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, HaX0XJAEHUE B IIpupoae. PU3NUECKHUE U XMMUYECKUE CBOMCTBA MarHusl
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxaeHue B mnpupoae. duszmueckue 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, THAPOKCUIBI U cosn kene3a (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HAa WOHBI: MAarHus, KaJablMs, aJIIOMUHHS, [IMHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATFOMUHUS
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
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIMIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEepUOAHUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npIxaHwe, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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 ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HMH(popManuen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ 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 PAa3BUTHUS IPUPOJIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYalIHIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYphl, OCO3HAHHUS 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 cocrtaBe wMeTanmpeaMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
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, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHMS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4HbIE METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O MCIIOJIBb30BAHUS PA3IMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIM3MpOBaThb B IIpoliecce YYEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIdM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

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

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MMPEJJIaraéMble B YCIOBUU 3a/IaHUM.

INPEAMETHBIE PE3YJIBTATDBI

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



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTalu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K xonIty oOydenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBast 0J1s1 XUMUYECKOTO JIEMEHTA B COEAMHEHNUN, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBONH 3PPEKT peaKiuH,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas J0Ji1 BEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJiCHUS (Hopmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJIGHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXpPAHEHHS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Maneie U
Oonbllie TEPUOAbl, COOTHOCUTH O003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeICHUE UX 0 JIEKTPOHHBIM 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
pPa3TUYHBIX KJIACCOB, TIOJITBEPXKAasi OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpPOJAa M KHUCJIOpPOAA), IPHUTOTOBICHHIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHK U JPYTHUe).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEWIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTn4YecKas), KpUCTAJLIMYecKass pemeérka, KOppo3us METaslIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKON pEaKIHUH, MPEACTbHO JIOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS GoOpMyl
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonumueckoro 3axkona JI. W. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpymnmna (b-rpymnma)», manbie u  OoNbIIME TMEPUOMABI, COOTHOCHTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU 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 TEIIOBOMY 3P (hEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHHS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



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

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MacChl
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 TaKXe TMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEILHON NIeATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (pealbHBIA MU
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosaunuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 1 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcHugax https://m.eds00.ru/7f41837¢
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' U COMAX https://m.eds00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 5 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Pa3znen 1. BenecTBO M XUMHUYeECKHE PeaKIUun
[ToBTOpEeHuE n yriryOieHne 3HaHun bubmmoreka [JOK
11 5 1
OCHOBHBIX pa3/JeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAIHS. 3 1 1 bubanorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemeraabl 1 HX coeINHEHUS
91 OO0mas XxapakTepucTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCcTUKa XUMHUUECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 Z-)JIeHI\iCHTO]f IVAI-)F bl YTIEpoa U 8 1 2 Bubmmorexa [IOK
' . PYHIEL pos https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSANHECHUS



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

Wroro mo paszneny 25
Pa3zgen 3. MeTaiibl M HX COeTUHEHU S
. bub6nmoreka [IOK
3.1 Obmpae cBoHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU YEJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso00.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68

IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHMA OCHOBHOM


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

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KVIACC
Kox . .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O 00111ero
NpoOBEPSIEMOro oGpasoBanus
pe3yJbTara
1 Ilo Teme: «IlepBoHavanbHBIE XUMUYECKHUE TOHITHS
PacKpbIBaTh CMBICII OCHOBHBIX XMMMYECKUX IOHATHUH: aTOM, MOJEKYJA, XMMHUYECKHH 3JIEMEHT, IPOCTOE BELIECTBO,
CII0)KHOE BEILECTBO, CMECh (OJHOPOJIHAS U HEOJHOPOJIHAs), BaJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAs
11 Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJSpHAs Macca, MaccoBas [J0JIsI XHMHUYECKOIO DJIEMEHTa B COCAVHEHUM,
' MOJIApHBIA 00BEM, XMMHUYECKas peaklusi, Kiaccu(UKaIMs peaklMid: peakluu COEIUHEHMs, PeaKUUu PpPas3sIoKEHUs,
peaKkIMM 3aMelIeHus, peaku OoOMeHa, 9K30- U 3HJOTEPMUYECKHE PEaKLMH, TEIIOBOM 3¢ (eKT peakuuu, pacTBop,
MaccoBasl J10Ji BeulecTBa (MPOLIEHTHAs: KOHIIEHTpAIHsl) B pacTBOpe
1 UJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHATH 3T MOHATUS IIPU ONKMCAHUM BEILLECTB U
' UX TIPEBPALLECHAN
1.3 HCI0JIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIEHMs (POPMYJ BEIIECTB U ypaBHEHUI XUMUYECKUX peaKuil
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YYEHHS,
' 3aK0Ha ABOraJpo
1.5 OIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
16 KJaccu(UIUpPOBaTh XMMUYECKHUE peakiuu (M0 YUCIYy U COCTaBY YYACTBYIOIIMX B PEAKLUHU BELIECTB, 110 TEIUIOBOMY

dhdexty)




1.7

BBIYUCIIATE OTHOCUTCIIbBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChbI BEIICCTB

1.8 BBIYHMCIISITH MAaCCOBYIO JIOJIO XUMHUYECKOTO AJIeMEHTa 10 (popMylie COeAMHEHUS,
1.9 BBIYUCIIATH MACCOBYIO JIOJIIO BELIECTBA B pacTBOPE
110 MPUMEHATh €CTECTBCHHOHAYYHBIE METOJbI IMO3HAHUS — HAONIOJCHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT
' (peanbHBIN 1 MBICIICHHBIN)
2 [To Teme: «BaxkHemme npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
2.1 pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MTOHATHI: OKCHJI, KUCI0TA, OCHOBaHUE, COJIb
2.2 OTIPEACIIATH MPUHAUICIKHOCTD BEIIECTB K ONPEICIEHHOMY KJIACCy COSIUHEHHH 110 opMyIam
2.3 KJIacCCU(PUITUPOBATh HEOPTAHMYECKUE BEIIECTBA
24 XapaKTEePU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOWCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIK/As OIMHMCAHHE
' MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN
25 MPOTHO3UPOBATH CBOMCTBAa BEUIECTB B 3aBHCHUMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTEKaHUSA
' XUMHUYECKUX MPEBPAILECHUN B pAa3JIMYHBIX YCIOBUSIX
ClieIoBaTh MpaBUaM TOJb30BaHUS XMUMHUYECKOH TOcynoll u 1abopaTOpHBIM O0OpYyJOBaHHEM, a TaKKe IMpaBUIaM
oOparieHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU 1O BBIMIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB IO
26 MOJIYYEHUI0O U COOMpAHUI0 Ta3000pa3HbIX BeHIECTB (BOJOpPOAAa M KHUCIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C
' ONpeeIEHHON MacCOBOM JOJIEH pacTBOPEHHOIO BEIECTBA, INIAHUPOBATh U IPOBOJUTH XUMHUYECKUE HKCIIEPUMEHTHI 110
pacrmo3HaBaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO WHAMKATOPOB (JTakmyc, GeHOIPTaNIenH, METUIOPAHX U
Jipyrue)
2.7 MPOBOJUTH PACYETHI IO YPABHEHUIO XMMUYECKON peaKInu
3 [To teme: «llepuoanueckuit 3akon u [lepuonnueckast cucrema xumuueckux siaemeHToB J[. . MenneneeBa. Ctpoenue

aTOMOB. XMMHUYECKas CBA3b. OKHCINTEIFHO-BOCCTAHOBUTEIHHEIC PECaKIun»




PACKpPBIBATL CMBICII OCHOBHBIX XUMHYCCKUX MMOHSATHUH: AApO aroma, BHGKTpOHHBIﬁ cIIoi aToMa, arToMHas OPGI/ITaJIB,

3.1 paguyc aroMa, XMMHUYECKas CBs3b, MOJISIPHAS M HEMOJSPHAs KOBAJIEHTHAs CBS3b, 3JEKTPOOTPULATENBHOCTb, HOHHAS
CBSI3b, NOH, KATUOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJIaCCU(PUITUPOBATh XUMHYECKHUE JIEMEHTHI
33 ONMCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuoanueckoil cucTeMbl XMMHUYECKHUX SJIEMEHTOB: pa3inyarhb
' MOHSATHS «TJIaBHas noArpymnna (Arpynna)» u «rnodounas noarpynmna (brpynna)», «manbsie» u «00JbIINE) NEPUObI
34 packpsiBaTh cmbica Ilepuogmueckoro 3akona /[.JM. MenneneeBa: I€MOHCTPUPOBATH MOHUMAHHUE MEPUOAUUYECKOU
' 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT UX Ios0keHus B [lepuoauyeckoit cucreme
COOTHOCUTH 00O3HaueHus, KOTopble uMeroTcss B Tabmnuue «llepuoanueckas cucrema XuMuyeckux snemeHToB [I.U.
3.5 MenzeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB WM 3apsij sjapa,
o011ee YMCIo 3JIEKTPOHOB U PACIPEIEICHHUE UX 110 SJIEKTPOHHBIM CIIOSIM)
3.6 OIpEeJIeNIATh CTENIEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUX
3.7 OTIpEeAEIATh BUJ XUMUYECKON CBSA3H (KOBAJEHTHAs U MOHHAS) B HEOPTAHUYECKUX COEAMHEHUAX
9 KUIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O
MIPOBEPSEMOTO 0011ero o0pa3oBaHus
pe3yJbTara
1 Ilo Teme: «BemecTBo 1 XUMUYeCKasi peaKkLMs»
11 PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MTOHATHI: pacTBOP, DJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, JEKTPOIUTHUECKAS

aucconranys, peakurnu HOHHOI'O O6M€Ha, KaTaJm3aTop, XUMHUYECKOC PABHOBCECHC, O6paTHMBIe n H606paTI/IMBIe




pcaKknuu, OKHCIINTCIbHOBOCCTAHOBUTCIILHBIC pcaKknuu, OKHCIHTCIIb, BOCCTAaHOBHUTCIIb, OKHCJICHUC u
BOCCTAHOBJICHUC, aJIJIOTPOIINA, aM(i)OTepHOCTB, XUMHYECKass CBiI3b (KOBaJ'ICHTHaH, HOHHaAas, MCTELTIJ'II/I‘ICCKaﬂ),

KpUCTAJIJINYECKasl pelI€TKa, CIUIaBbl, CKOPOCTb XUMHUUECKON pEeaKIMU

HWIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATUHA W IPUMCHATE OTH IIOHATUA IIPpU OIIMCAaHUU

12 BEILIECTB U UX MPEBPALLICHUI
13 COCTaBJIATh YPABHEHHMS BJEKTPOJUTHUYECKON TUCCOLMAIMU KUCIOT, LIEJIOYEd M COJIEHM, MOJIHBIE M COKPAILEHHBIC
' ypaBHEHUS peakIuii HOHHOTO OOMeHa
14 pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI IMOCPEICTBOM COCTABJIEHHUS 3JEKTPOHHOTO
' 0anaHca 3TUX peaKIui
15 MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON pEaKIuu
2 ITo Temam: «HemeTaibl ¥ X COEMUHEHU» U «MeTaJUIbI U UX COEIUHEHUS)
XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crenu(uuecKkue XMMHUYECKHe CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB,
2.1 MOJATBEPKJass ONMUCAHUE MNpPUMEpPAMU MOJEKYISPHBIX M HOHHBIX YPAaBHEHHU COOTBETCTBYIOIIUX XUMHUYECKUX
peakuui
95 COCTaBJIATh YPaBHEHHUsI PEAKLMUi, NOATBEPXKAAIOIINX CYIIECTBOBAHME I€HETHUYECKOM CBS3M MEXKIY BELIECTBAMU
' Pa3IMYHBIX KJIACCOB
23 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX
' MPEBPALLECHUH B PA3JIMYHBIX YCIOBUAX
CJIeIOBAaTh MpaBHIIaM IMOJIH30BAHUS XMMHUYECKON MOCYI0i M 1ab0paTOpHBIM 00OPYAOBaHHEM, a TaKkKe MpaBHIIaM
2.4 oOparieHus ¢ BEIecTBaMu B COOTBETCTBHH C MHCTPYKIIUSIMU T10 BBITOTHEHHIO JTAOOPATOPHBIX XUMHYECKUX OITBITOB
IO MOJYYCHUIO H COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AaMMHUAKa U YTIIEKHCIOTO rasa)
2.5 MPOBOJUTh PEAKLMH, IMOATBEPKIAIOIIME KAYECTBEHHBI COCTaB PA3JIMYHBIX BELIECTB: PACMNO3HABATH OIBITHBIM




nyTéM XJIOpUI-, OpoMu, noauid, kapoonar, gocdar, CHIMKAT, Cyab(haT, THIAPOKCUIHNOHBI, KATHOHBI aMMOHHUSI, HOHBI

HU3YUYCHHBIX METAJIJIOB, IIPUCYTCTBYIOIIHE B BOJHBIX paCTBOPAaX HCOPraHNMYCCKUX BEIICCTB

3.1

3.2

[To Teme: «XuMHS U OKpYKarOILIAsl Cpea

pacKpbIBaTh CMBICII OCHOBHBIX XuMHuecKkux noHatuil: [1/IK BemecTBa; koppo3ust MeTaaioB

MPUMEHSITh OCHOBHBIC OICPAIMH MBICIUTEIBHON ICSITEILHOCTH — aHallu3 M CUHTE3, CpaBHEHHE, O00OOIICHHE,
CUCTEMaTHU3alNIO, BBISIBIICHUE MPUUMHHO-CIEICTBEHHBIX CBS3€M — JJIs1 U3YUYEHUS] CBOMCTB BEILIECTB M XUMHUYECKHUX

peaKIII/If/'I; CCTCCTBCHHOHAYYHBIC MCTOABLI IIO3HAHUA — Ha6JHOIIeHI/IC, HU3MCPCHUC, MOACIUPOBAHUC, DSKCIICPUMCHT

(peanbHBIN U MBICJICHHBIH)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 [lepBoHavya/IbHBIE XUMUYECKHE TTOHATHUSA
11 [Ipeamer xumun. Ponp XuMuu B )KU3HM 4elloBeKa. XUMHUs B cUCTeME HayK. Tena u BenjectBa. @U3MUECKUE CBOMCTBA BELIECTB.
' ArperatHoe COCTOSIHUE BEILIECTB
1.2 [TonsTre o MmeToaax mo3HaHus B xuMuu. UncTelie BemecTBa U cMecu. CriocoObl pa3aeneHus cmecei
13 ATOMBI M MOJIEKYJIbl. XUMHUUYECKHE 3JIEMEHTbl. CUMBOJIBI XUMUYECKHUX 3J1€MEHTOB. IIpocThie U ciaoHbIE BelecTBa. ATOMHO-
' MOJIEKYJISIPHOE YUYECHHE
14 Xumunyeckas Gpopmyina. BanreHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA cOCTaBa BemecTB. OTHOCUTENbHAs
' aToMmHas macca. OTHOCHUTEeNIbHAsI MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XMMUYECKOTO JIEMEHTA B COCIMHEHUH
L5 KonunuectBo BemectBa. Monb. MonspHas macca. B3auMocBsI3b KOJTUYECTBA, MAacChl U YUCHA CTPYKTYPHBIX €IMHMI] BEIIECTBA.
' Pacuérel mo hpopmynaM XuMHUYECKUX COCTMHEHUI
16 du3nueckre U XUMHUYECKHUE SIBICHUS. XUMHUYECKasi peakius U €€ Npu3Haku. 3aKOH COXPAHEHHUS MacChl BEIIECTB. XUMUYECKUE
' ypaBHeHus. Knaccudukaius XuMHUYECKUX peaklnil (COeAMHEHUS], Pa3IokKEeHUs, 3aMEIleHUs, 0OMeHa)
XWMHYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TIOCYIOM, C TpaBWiIaMH pPabOThl B jJabopaTopuul U TpUEMaMU
oOparieHuss ¢ Ja00opaTOpHbIM O0OpYJOBAHMEM, H3YUYEHHE U OINHUCAHHWE (PU3MUECKUX CBOWCTB 0Opa3lOB HEOPraHUYECKUX
1.7 BEIIECTB, HaOMoIeHne Pu3nuecknx (TIaBJICHUE BOCKA, TAsHHE JIbJla, PACTHPAHHUE caxapa B CTYNKe, KUTIEHWE W KOHJICHCAIIHsI

BOIILI) N XUMHNYCCKHX (TOpeHI/Ie CBCYM, IPOKAIMBAHUC MEIHOM IIPOBOJIOKH, B3aUMOJCUCTBHE Mella C KHCJ’IOTOfI) HBHeHHﬁ,

HaOJlto/IeHne M OMNMCAaHUE TMPU3HAKOB MPOTEKaHUs XMMUYECKUX peakiuil (pas3ioxkeHHe caxapa, B3aUMOJEHCTBHE CEpHOM




KHCIIOTHI ¢ XJIOpUAOM Oapusi, pasnoxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoJICHCTBUE Kelle3a ¢ pAaCTBOPOM COJIU
menu(ll), m3ydenue cmocoOOB pasneneHus cMecel (C TMOMOIIbI0 MarHuTa, (UILTPOBAHHUE, BBIMTAPUBAHKE, TUCTHIUIAIIMS,
xpomatorpadusi), TpOBEJCHHE OYHCTKH IOBAPEHHOW COJIM, HAOJIOJICHUE U OIMHCAHWE PE3yJbTATOB IMPOBEACHUS OIBITA,

WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHUE MOJIesieil MOJIEKY (I1apOCTEPKHEBbIX )

2.1

2.2

Baxwnerinme npeicraBuTeNn HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razos. CocraB Bo3myxa. Kucmopon — sneMeHT M MpocToe BemecTBo. HaxokeHue KHUCIopoaa B MPUpPOJE,
¢busnueckre U XuMu4eckre cBoiictBa (peakiuu ropenusi). Oxcunbl. [Ipumenenue kuciaopona. CrocoObl MOTYYEHHs KUCIOPOIa

B JIabopaTopuu U NpoMBbIIIIeHHOCTH. KpyroBopot kucnopoaa B npupoje. O30H — aJutoTponHas MOAU(UKAIMS KUCIOPOAa

TernoBoit 3P PeKT XUMUUECKOH peaKIiy, TEPMOXUMUYECKHE YPAaBHEHHS, SK30- U SHAOTEPMHUECKUE peakuu. TOmImMBO: yromib

1 MCTaH. SanﬂSHeHI/IC BO3yXa, YCUJICHUC IMTAapHHUKOBOI'O 3(b(1)eKTa, pa3spymieHue 030HOBOT'O CJIOA

2.3

24

2.5

BO,I[OpO,I[ — OJICMCHT U IIPOCTOC BCIICCTBO. Haxoxnenue BOJOpOAa B IIPUPOAC, (1)I/I3I/I‘{CCKI/IC H XUMHYCCKUC CBOﬁCTBa, IIPUMCHCHUC,

crocoObI noydeHus. Kucnorsl u comu
MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

dusnyeckue cBoiicTBa Boabl. Boga kak pactsoputens. PactBopsl. HacklllieHHBIE M HEHACBIIIEHHBIE PACTBOPLI. PacTBOpUMOCTH
BElIECTB B BoJie. MaccoBas /101 BellecTBa B pacTBope. XMMHUECKHUe cBoWcTBa BOJbl. OcHOBaHUS. Posib pacTBOpOB B mpupoje

M B XXU3HHU YCJIOBCKA. prrOBOpOT BOJbI B IpUPOJC. 3al"p513HeHI/Ie MMPpUPOAHBIX BOM. OxpaHa " OUHUCTKA NPUPOAHBIX BOJ

2.6

Knaccudukanus Heopraunueckux coeaunenuil. Oxcuapl. Knaccudukanus okcuioB: coneoOpasyromiye (0CHOBHbIE, KUCIOTHBIE,
am@oTepHble) U HeconeoOpasyromue. HoMenknarypa okcuoB. @usnueckue U XMMUYECKHE CBOWCTBA OKcuaoB. IlomydeHue

OKCHUI0B

2.7

2.8

OcHoBaHus. KJIaCCI/I(bI/IKaLII/IH OCHOBaHHUM: IIEIOUN U HEPAaCTBOPUMEBIC OCHOBAHMHA. HOMGHKJIaTypa OCHOBaHU#l. PU3UYECKHE U

XUMHUYECKHE CBOKCTBA OCHOBaHMM. [lonyuenne ocHOBaHUI

Kucnotel. Knmaccudukammst kucinor. Homenknarypa kucinor. Ou3ndeckue ¥ XUMHUYECKHUE CBOMCTBA KUCIOT. Psiin akTMBHOCTH




2.9

MerauioB H.H. bekerosa. [Toinyuenue kuciaor

Conu. Homenkiarypa coseil. duznueckue U XUMUYECKHe CBOMCTBa coJield. [lonmyuenue comnei

2.10

I'enernueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUI HKCHEPUMEHT: KaueCTBEHHOE ONpEICIICHHE COJEp:KaHUsd KHUCIOpoAa B BO3AyXe, IOJy4YeHHE, COOMpaHHe,
pacro3HaBaHME€ W M3y4YEHHE CBOMCTB KHUCIOpOAa, HAOIIOJEHHE B3aUMOACWCTBUS BEIECTB C KHCIOPOJOM M YCIIOBHUS
BO3HUKHOBEHHUS U MPEKpalieHus TopeHus (Ioxapa), O3HaKOMIIEHHE ¢ 00pa3liaMu OKCHIOB U OMKUCAaHUE UX CBOMCTB, MOJTY4YECHHE,
coOupaHue, paclo3HaBaHHE W H3yuyeHHE CBOWCTB BOAOpoaa (ropeHue), B3ammojeictBue Bogopoaa ¢ okcuaom wmemu(ll)
(BOBMOXKHO HCHOJIB30BaHUE BHAEOMATEPUANIOB), HaONIOJEHHE OOpPa3IOB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOCHHOCTEH PAacCTBOPCHHUS BEIICCTB C PA3IUYHON PAaCTBOPHUMOCTBIO, IIPUTOTOBIICHHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM
J0JIell pacTBOPEHHOTO BEIIECTBA, B3aMMOJCUCTBHUE BOJBI C METAUIaMU (HATPUEM M KajiblieM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), OIPEEIICHUE PAaCTBOPOB KHUCIOT M ILIENOYEH C MOMOINbIO HMHIUKATOPOB, HCCIIEIOBaHUE 00pa3lioB
HEOPraHMYECKUX BEIIECTB Pa3UYHBIX KIACCOB, HAONIOJEHHE W3MEHEHHS OKPACKH WHAMKATOPOB B PACTBOPAX KHUCIOT W
miesioyel, u3ydenne B3zaumojiercTBus okcuaa menu(ll) ¢ pactBopoM cepHOM KHCIOTBI, KHCIOT C METa/lIaMH, PEaKIUi
HEWTpanu3aluu, MoJIy4YeHUe HEepacCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOI'O METalljla JPYrUM M3 pacTBOpa COJIM, PELICHUE

OKCIICPUMCHTAJIBHBIX 3aJia4 110 TEME «BaxHeHIe Ki1accel HCOPTaHNYCCKUX COGHHHGHHﬁ)}

[Tepuonnueckuii 3akon u [lepuoanueckas cucrtema xumudeckux aemeHToB [[.1. Menneneea. CtpoeHue aToMoB. XUMUYECKas

cBs13b. OKHCIUTEIbHO-BOCCTAaHOBUTEILHBIC peaknuuu

3.1

3.2

[lepBple MOMBITKU KiIacCU(UKAIMU XUMHYECKUX dJIeMEHTOB. [loHSATHE O Tpymnmax CXOAHBIX JJIEMEHTOB (IIETOYHBIE U
MIEIOYHO3EMETbHBIE METAJJIbI, TaJIOT€HBl, HHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIe O0O0pa3yloT aM(OTEepHBIE OKCHUIBI U
TUIPOKCHJIBI

[Tepuonnueckuii 3akoH. Ilepuonnueckas cuctemMa xumudeckux osiemeHToB J[.M. MenneneeBa. KopoTkomepuonnas wu

AJIMHHOIICPUOHAA (I)OpMBI HepHOﬂHqCCKOﬁ CHUCTEMBI XHMHYCCKHX 3JJICMCHTOB ﬂI/I Menpeneena. HCpI/IOIU:I U TpPYHIIbL.

®U3NYECKUI CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIIIBI AJIEMEHTA




Crpoenne aromoB. CoctaB aroMHbIX snep. M3otombl. DnekTpoHsl. CTpoeHHE 3IEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20

3.3 XUMHUYECKUX aieMeHToB Ilepuoanueckoit cucrembl J.M. MenpaeneeBa. XapakTepUCTHUKAa XUMHYECKOTO 3JEMEHTa MO €ro
nosoxkeHuto B Ilepuonuyeckon cucreme .M. Menneneena
3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XMUMHYECKUX JJIEMEHTOB, METAJUIMYECKUX M HEMETANIMYECKHX CBOMCTB IIO
3.4 rpynmnam u nepuojam. 3nayenue llepuoauyeckoro 3akona u Ileprognyeckoit CUCTEMbI XUMUYECKUX DJIEMEHTOB JJIS Pa3BUTH
Hayku U nipakTtuku. .M. MenaeneeB — yu€Hblil U rpakJaHUH
35 Xumudeckas cBs3b. KoBajeHTHas (MOJIApHAas M HEMOJSpHAs) CBSA3b. DJICKTPOOTPHUIATEIBHOCTh XHMHYECKHX 3JIEMEHTOB.
' HNonnas cBI3b
36 Crenenn okucneHus. OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl okucaeHus U BOCcCTaHOBJICHUSI. OKUCIUTETN U
' BOCCTAaHOBHTEIIH
XUMUYECKUH AKCHEPUMEHT: U3Y4YeHHE OOpa3lloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aHMMOJCHCTBHE TUIPOKCHIA IIMHKA C
3.7 pacTBOpaMH KHUCIOT M IIEJ0Yel, MPOBEIACHUE OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3iokKeH!s, COSTUHEHHS)
9 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 BemectBo u xumunueckas peakuus. [lopropenue
[lepuonnueckuit 3akoH. Ilepmommueckas cucrema xumuueckux osnemeHToB J[.M. MenneneeBa. CTpoeHue aToMoB.
1.1 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJusl, KAIBIUSI U UX COCAMHEHHUI B
COOTBETCTBHUH C MOJIOKEHHEM 3JIeMEHTOB B [lepuoandeckoil cucremMe U CTpPOEHUEM UX aTOMOB
1.2 CrtpoeHnue BeliecTBa: BUJIbI XUMUYECKON CBSI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA



1.3
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1.5

KPUCTAUNTMYECKON pPEemETKH M BUAA XHUMHYECKOW cBs3u. Kiaccupukanus M HOMEHKIIATypa HEOPraHMYECKUX BEIIECTB
(MexnyHapogHas U TpUBHAJIbHAS). XMMHUYECKHE CBOMCTBA BEIECTB, OTHOCSILMXCA K PA3JIMYHBIM KjaccaM HEOpraHMYEeCKUX

COCHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPraHMYCCKUX BCIICCTB

Krnaccudukanys XuMu4ecKux peakiuii o pa3IMyHbIM MpU3HAKaM (110 YHCIY U COCTaBy YYacTBYIOIIUX B PEAKIMH BEILIECTB, MO
TeroBoMy 3(G(deKTy, M0 H3MEHEHHUIO CTEICHEW OKHUCICHHS XUMHUYECKUX DJJEMEHTOB, MO0 OOpaTUMOCTH, MO YYAaCTHIO
Karajau3aTopa). DK30- U IHAOTEPMUYECKUE pEaKLUU, TEePMOXUMHUYECKHE YypaBHEHUS. [IoHATHE O CKOPOCTH XHMHUYECKOM
peakiumn

[TonsiTie 00 OOpaTUMBIX M HEOOPATUMBIX XUMHYECKHX peaknusx. [IOHSTHE O TOMOTEHHBIX W TETEPOTCHHBIX PEaKIHSX.
[lonsiTHE O XMMHUUYECKOM paBHOBECHH. PaKTOPHI, BIUAIONIME HA CKOPOCTh XMMHUYECKON PEaKIMHU U MOJIOKEHUE XUMUYECKOIO

paBHOBECHs

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OanaHc OKHCIIMTEILHO-BOCCTAHOBUTEILHOM pPCaKkunu.

CocraBneHue ypaBHeHI/II\/’I OKHCIINTCIBbHO-BOCCTAHOBUTCIBHBIX peaKI_II/Iﬁ C UCIIOJIB30BAHUCM MCTOAA IJICKTPOHHOT'O OamanHca

1.6

Teopus 3JIE€KTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEIEKTPONUThl. KaTHOHBI, aHMOHBI. MexaHu3M auccouuanuu
BCIICCTB C PA3JIMYHBIMHM BHIAMU XUMHYecKor cBs3u. CreneHn Jucconuanuu. CuibHbIE U cl1a0bIe OJICKTPOJINTEI. PeaKHI/II/I
MOHHOTO oOMeHa. YCJOBHS MPOTEKAaHUS PEeaKIii MOHHOrOo OOMEHa, MOJHBIE U COKpAIEHHBIE MOHHBIE YPAaBHEHHUS PEaKIUil.
CBoiicTBa KHCIIOT, OCHOBAaHHUH U COJIEH B CBETE MPEICTABICHUN 00 3IEKTPOIUTUUECKON Arcconnanun. KauecTBeHHbIE peakinu

Ha HoHHI. [loHsaTHE O TUAPOJIN3C cojieit

1.7

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOJIEISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB — METAJUIOB U
HeMeTauToB (rpaduTa W ajamasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHsI); UCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakiMu OT BO3JAEHCTBHUA pa3IMYHBIX (PAKTOPOB; HCCIEIOBAaHHE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipolecca
JIUCCOLMALMM  KUCIIOT, INeido4ed W cojedl (BO3MOXKHO HCHOJb30BAaHUE BHUAEOMATEPUANIOB); TPOBEJICHHE OIBITOB,
WUTIOCTPUPYIOIIMX MPU3HAKK MPOTEKAHUs peakluil MOHHOTO oOMeHa (oOpa3oBaHME OcajKa, BblJEJIEHHE raza, oOpa3oBaHUE

BOIILI); OIIBITOB, WINIKIOCTPUPYIOIIHUX IMPUMCPBI OKHUCIHUTCIBHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ (FOpeHI/Ie, pCaKknun pasjioKCHUs,



COC[[I/IHGHI/ISI); pacrno3HaBaHUC HCOPraHMYCCKUX BCIICCTB C IMMOMOIIBIO KAaYCCTBCHHBIX peaKI_II/Iﬁ Ha HMOHBI; PCHICHHC

OKCIICPUMCHTAJIbHBIX 3aJ1a4d

2.1

HewmeTamns! u ux COCANHCHUA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHbIe CTeneHH okuciaeHus. CTtpoeHue u
¢u3nueckue CBOWCTBAa MPOCTHIX BEIIECTB — TaJIOTEHOB. XHMMHUYECKHWE CBOWCTBA Ha IMpUMEpe XJopa (B3auUMOJEHCTBUE C
MeTaJlJlaMH, HEMETallaMy, 1ienouamu). XsnopoBojaopoa. CossiHas KMCI0Ta, XMMHUUECKHUE CBOMCTBA, MOIYYEHHUE, IPUMEHEHHUE.

HeﬁCTBHe XJIopa U XJI0pOoBOAOPOJa Ha OpraHu3M YCJI0OBCKaA. Baxneiiniue XJIOpUAbI 1 UX HAXOXKACHUC B ITPHUPOIAC

2.2

2.3

2.4

OOmas xapakrepuctuka 37meMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpPHbIE CTENEHH OKHUCIICHHS.
Crpoenne u (pU3NIECKHE CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPO/Aa U Cephl. AJUIOTPOITHBIE MOAM(UKALINN KHCIOPOJa U CEpHI.
Xumnueckue cBoiictBa cepbl. CepoBOAOpON, CTpoeHHE, (U3MYecKHMe W XHUMHUYecKue cBoHcTBa. OKcuAbl Ccepbl Kak
MPECTaBUTENIN KUCIOTHBIX OKCcHIOB. CepHas KucloTa, (U3NYECKHEe M XMMHUYECKHE CBOWCTBa (OOIIME Kak IMPEICTaBHTEIS
KJlacca KUCIOT U cnenupuyeckne). XUMHUUECKUE peakiuy, JeKallue B OCHOBE MPOMBIIIJIEHHOTO CIIoco0a MOJydYeHUs: CepHOU
kucnothl. [Ipumenenune. Conu cepHOM KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdar-noH. HaxoxneHnue cepsbl U €€ coeMHEHUN
B Mpupoje. XUMHUUECKOE 3arpsi3HEHNE OKpY’Karollel cpesibl COSMHEHUSAMH cepbl (KUCIOTHBIE 0K/H, 3arpsi3HEHHE BO3/1yXa U

BOJIOEMOB), CITOCOOBI €r0 TIPEI0TBPAICHUS

O6mras xapakTepucTuka 35eMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIE CTETICHH OKUCIEHUA. A3OT,
pacmnpocTpaHeHue B pupoe, pusndeckre u XuMHieckre cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHaK, ero (hu3ndeckue u
XUMUYECKUE CBOMCTBA, MoJiydeHHe U mpumeHeHue. Conu aMMOHUS, UX (PU3NYECKUEe W XMUMHYECKHUE CBOWMCTBA, MPUMEHEHHE.
KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THAsI KUCIIOTa, €€ TonyueHue, (pu3nveckre U XMMHUUECKHe CBOIMCTBa (00IIHe Kak
MPEACTaBUTENS Kjacca KUCIOT W crnenududeckue). Mcnonp3oBaHne HUTPATOB M COJCH aMMOHHS B KaueCTBE MHHEPATbHBIX
ynoopenuit. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COSTUHEHUSIMU a30Ta (KUCIOTHBIC AOXIH, 3arpsS3HEHHE BO3yXa,

TTOYBBI U BOJJOEMOB)

®ocdop, amtorponusie Monudukamuu Gocdopa, dpuznyeckue u xumudeckue cpoiicta. Oxcun pochopa(V) u docdopnas



2.5

KHCJI0Ta, (PU3NYECKHE U XUMHUECKUE CBOICTBA, momydeHue. Mcnons3zoBanue ¢pochaToB B Ka4yecTBE MUHEPAIBHBIX Y10OpeHU

OOmrast xapakrepuctuka 3yeMeHToB |VA-rpynnsl. OcOOEHHOCTH CTPOCHHST aTOMOB, XapaKTEpHBIC CTEHECHU OKHCIICHHUS.
VYraepon, amnoTponHble MOAW(DUKALMYU, PACHPOCTPAaHEHUE B NpUpOAe, (PHU3MUECKHE W XUMHUYECKHE CBOMCTBA. AncopOrus.
Kpyrosopor yrimepoma B mpupone. Oxcuisl yriepoaa, ux (HU3MUECKHME M XHMHYECKHE CBOWMCTBA, JEHCTBHE Ha IKHBBIC
OpPTraHU3MBbl, TOJYYCHHE M INPUMEHEHHE. OKOJOTHMYECKHEe TNpoOIeMbl, CBsA3aHHBIE ¢ okcugoMm yriaepona(lV); rumoresa
r7100abHOTO0 MOTEIUIEHUs] KIMMAaTa; MapHUKOBBIM >QQeKT. YroiabHas KUCIOTa M €€ CONMM, MX (PU3MUECKHEe U XUMHYECKHE
CBOWCTBa, IMOJIyueHHEe M mNpuMmeHeHHe. KauecTBeHHas peakius Ha KapOoHAT-MOHBL lcmomb3oBaHMe KapOOHATOB B OBITY,

MCOUIHUHEC, ITPOMBIINIJICHHOCTH U CCJIbCKOM XO3SHCTBE

2.6

2.7

[lepBoHayanbHbIEe MOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX yriepojaa (MeTaH, 3TaH, TUJICH, alleTHJICH,
ATaHOJI, TIMUIEPHUH, YKCYCHasl KucioTa). VX coctaB u xumudeckoe crpoeHue. [loHstre o OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJaX — U HUX POJHM B JKU3HHM 4YeloBeka. MaTepuaiabHOE €IWHCTBO OPraHMYECKUX W HEOPraHMYeCKHX

COE€IUHEHUN

Kpemuuii, ero gusnyeckre u XMMHUYECKHE CBOMCTBA, MOJIydeHHe U npuMeHeHue. CoequHeHUs] KpeMHus B npupone. OOmue
npencrasieHus o6 oxcuzpe kpemHusA(lV) m kpemHueBoil kucinore. CuiaMkaTbl, MX HCIOJB30BaHHE B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH. BakHelne cTpouTeNbHbIE MaTepHalibl: KepaMUKa, CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. IIpobiemsl

0€30ITaCHOTO HCIIOJIb30BAHMS CTPOUTCIIbHBIX MATCPHUAJIOB B MMOBCEAHEBHOM JKU3HU

2.8

XUMUYECKUH HKCIEPUMEHT: H3y4eHHe OOpa3l0oB HEOPraHMYECKHUX BEIIeCTB, CBOWCTB COJISTHOW KHUCIOTHI; IMPOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha XJIOPUA-HOHBI M HAOIOJICHUE MPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTpakaromue (Gpuznueckue u
XUMHUYECKHE CBOMCTBAa TAJIOTEHOB M MX COEAMHEHUH (BO3MOXKHO MCHOJb30BaHUE BHUACOMATEPUATIOB); O3HAKOMJIEHUE C
oOpasmamMu XJOpUJ0B (TAJTOTEHUIOB); O3HAKOMJICHHE C OOpasmamMu cepbl M €€ COCNMHEHHSMHU (BO3MOXXHO HCITOJIb30BaHUE
BUJICOMATEPHAIIOB); HAOIIOJEHUE Tpolecca OOyIIMBaHUS caxapa MOoJ JEHCTBHEM KOHIICHTPUPOBAHHON CEPHON KHCIIOTHI,
M3y4eHNEe XHUMHUYECKHUX CBOMCTB pPa30aBICHHOW CEPHON KHCIOTHI, NMPOBEICHWE KAueCTBEHHOM peaklMH Ha Cyib(aT-uOH M

Ha6HIO,Z[CHI/Ie [MpU3HaKa et MPOTCKAHUSA; O3HAKOMIJICHUC C (I)I/ISI/I‘ICCKI/IMI/I CBOMCTBaMH a3oTa, (bocq)opa U UX COEIMHECHUM



3.1

3.2

3.3

3.4

(BO3MOXKHO WCTOJB30BAHUE BUICOMATEPHATIOB), OOpasmaMu a30THBIX U (PochHOpHBIX ymOOpeHHit; MOTydeHHe, coOMpaHue,
pacro3HaBaHHE W W3y4YCHHE CBOWCTB aMMHAaKa; NPOBEICHUWE KAYEeCTBEHHBIX pEaKIMii HAa WOH aMMOHHsA U ¢ocdaT-uoH u
U3Y4YEHHE IIPU3HAKOB HUX IIPOTEKAHMs, B3aMMOJIECHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHCJIOTHI C MEIbI0 (BO3MOYKHO
UCIIOJIb30BaHUE BUICOMATEPHUATIOB); H3yYEHHE MOJENCH KpPUCTAJUIMYECKHX pPEmETOK anMasa, Trpadurta, (QyluiepeHa;
O3HAKOMJICHHE C MPOIIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H YCTPOHCTBOM MPOTHBOTa3a;
MOJIyYeHHUe, COOMpaHUe, paclio3HABAaHHE M W3YYCHUE CBOKCTB YIVIEKHUCIIOTO ras3a; NMPOBEICHUE KAYECTBEHHBIX PEaKIMid Ha
Kap6OHaT' U CUWJIIHMKAT-UOHbBI W H3YUCHUC IIPU3HAKOB MHX IIPOTCKAHUA; O3HAKOMIICHUC C HpOIIyKHI/IGfI CHJIMKATHOU

MPOMBIIIJICHHOCTH; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Baxueimme HeMeTaUIbl B UX COCIUHCHU A
Mertamisl 1 uX COCIMHCHUA

O6111a91 XAPaKTCPUCTHUKA XUMHUUYCCKUX DJJICMCHTOB — MCTAJJIOB HAa OCHOBAHUHU HUX IIO0JIOKCHHA B Hepnozmqecxoﬁ CHUCTEMCE
XUMHNYCCKHX 3JICMCHTOB I[H MeH):[eJIeeBa U CTpOCHHA aTOMOB. CTpOCHI/IC MeTajoB. MeTrannnyeckasi CBs3b U METalIndecKas

KpUCTAJIJINYECKasl peléTka. DIEKTPOXUMUYECKHI sl HANIPSKEHUIH METaJlsIoB

duznyeckue U XMMUYECKHE CBoMcTBa MeTamioB. OOmme crnocoObl moiaydeHus: MeTaioB. [oHSATHE O KOppO3WH METaIoB,
OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT Koppo3uH. CriaBel (CTajdb, YyTyH, JIOPATIOMUHUNA, OpOH3a) U UX NMPUMEHEHHE B OBITY U

IMPOMBIINIJICHHOCTH

[llenounble meTamibl: nojoxkeHue B llepuoamueckoi cucreme xumudeckux 3nemeHToB .M. MenpaeneeBa; cTpoeHue uX
aTOMOB; HaXOXAeHHe B npupoje. Puznueckne U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kamusi). OKCUABI U TUIPOKCHIBI

HaTpus U Kanus. [I[puMeHneHne nenoYHbpIX METauIoB U UX COCIMHEHNUN
[IlemoyHO3EeMENBHBIE METAJUIBI MATHUW W Kajblui: nosiokeHue B [lepmoandeckoil cucreMe XUMUYECKUX 3ieMeHToB J[.U.

MCHI[CJ]CCB&; CTPOCHUC HUX ATOMOB; HAXOXJCHUC B IMPUPOLIC. dusznueckue U XUMHYECKHE CBONCTBAa MarHvs U KalbLius.

Baxxneiime coennHeHust KaabIus (OKCUI, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEeHUS

3.5

ANIOMHHUI: TIOJIO)KECHHE B HepHOﬂHQCCKOﬁ CUCTEMEC XUMHUUYCCKUX DJICMCHTOB I[I/I MCHIICJ'ICeBa; CTPOCHUC aTOMA, HAXOXICHUC B

npupoze. Guznyeckne 1 XMMUYECKHE CBOICTBA allFOMUHMSL. AMQOTEpHBIE CBOICTBA OKCHAA M THIPOKCHU/IA ATFOMUHUS




3.6

3.7

4.1

Keneszo: nonoxenue B Ilepuognueckoin cucreMe xuMuueckux aemMeHToB [[.M. MeHeneeBa; CTpoeHME aTOMa; HaXOXK/ICHUE B
npupojie. Puznveckue U XUMHUECKHE cBOMCTBA xene3a. Okcunbl, ruapokcunbl u conu xene3a(ll) u xenesa(lll), ux cocras,

CBOMCTBA U IIOJIyYCHUE

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMHd METalIOB M CIUIABOB, MX (PU3UYECCKUMH CBOMCTBAMU; H3y4YCHHE
pe3yabTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO HCIOJB30BaHHE BUAEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHIA
KaJIbIMsI U HATPUS C BOJOH (BO3MOXHO HCIIOJIb30BAHUE BHJICOMATEPUAIIOB); UCCIICIOBAHME CBOMCTB JKECTKOW BOJIBI, IIpoIiecca
TOPESHMS Kelle3a B KUCIopoie (BO3MOKHO UCIIOIL30BaHUE BUICOMATEPHAIIOB); TIPU3HAKOB MPOTCKAHUS KAUYSCTBCHHBIX PEAKIIHIA
Ha WOHBI (MarHus, Kajablus, amomuHus, nuHka, xkenesa(ll) u xenesa(lll), menu(ll); HabnrogeHne u ommicaHUE MPOIECCOB
OKpAaITMBaHUs IUIAMEHU WOHAMH HATpPUs, KAIHS W KaIblUsA (BO3MOXHO HCIIOJIh30BAaHUE BHUCOMATEPHAIIOB); UCCIICIOBAHHE
aM(QOTEpHBIX CBOWCTB THAPOKCHJA AQIIOMUHHUS M THIPOKCHAA IIMHKA; PEHICHHE AKCICPUMEHTAIBHBIX 3a7ad 10 TeMe

«Bakuelnine MeTaIbl U UX COCIUHEHUSY
XHMHMS ¥ OKpYXKarolas cpeaa

HoBble MaTepuaisl 1 TexHOJIOIMH. BenecTsa 1 Marepraisl B TOBCEJHEBHOM KU3HM YeJIOBeKa. XUMUS U 310poBbe. besonacHoe

HUCIOJB30BaAHHEC BCIICCTB U XUMHUYCCKUX peaKHHI’I B 6BITy. HepBa;I IIOMOIIb IIPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XUMHUYECKOe 3arpsisHeHHe okpyxaromend cpensl IIJIK. Ponp xumum B pemeHun
9KOJIOTMUecKUX mpobsieM. IlpupoaHble HMCTOUYHHMKHM YIIIEBOAOPOJOB (Yroib, NPUPOAHBIA Tra3, He(dTh), MNPOAYKTHI HX

nepepa60TI<H, HX POJIb B 6I>ITy W NPOMBIIINICHHOCTHU

4.3

XUMUYECKUH OKCIICPUMCHT: U3YUCHUC O6p33LIOB MaTcpuajioB (CTCKHO, CIINIaBbl MCTAJIJIOB, TTIOJIMUMCPHBIC MaTepI/IaJ'IBI)



IMPOBEPSIEMBIE HA OI'3 11O XUMWHM TPEBOBAHMS K PE3YJIBbTATAM OCBOEHHUSI OCHOBHOM
OBPA3OBATEJBHOM TPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoOBaHMS

1

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM 0a30BOro yPOBHS 0CBOEHMSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

Hpe,I[CTaBJ'IeHI/IeI

11

0 MO3HABAEMOCTH SIBIICHUM MPUPOJbI, TOHUMAaHHE OOBEKTHBHON 3HAaYMMOCTH OCHOB XMMHYECKONH HAayKH Kak
00JacT COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIed KyJabTyphl M NPAKTUYECKOM NEATEIbHOCTU

YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O O6H.[€CTBa; INOHUMAaHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAaX IIO3HAHUSA, B TOM YHUCIIC SKCIICPUMCHTAJIBbHBIX U TCOPECTHYCCKUX MECTOHAX HCCIICAOBAHUS
BCIICCTB U U3YUYCHHA XUMHUYCCKUX peaKuMﬁ; YMCHUE HUCIIO0Jb30BATb MOACIN IJId 00BACHEHHUS CTPOCHUS aTOMOB

" MOJICKYII

1.3

0 cdepax mnpodeccMOHANBHON MAESITETbHOCTH, CBSI3aHHBIX C XHMHEW W COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBAHHBIMH Ha JIOCTHXKCHHUSIX XUMUYECKON HAYyKH, UYTO MO3BOJUT O0YUYaAIOIIUMCS pacCMaTpUBaTh XUMHUIO KaK
chepy cBoeil Oynymeit mpodecCHOHANBHOW IEesITeNbHOCTH W CAeNaTh OCO3HAHHBIM BBHIOOD XUMHHU Kak

npo(UIBLHOTO MpeIMeTa MpHU NEPEX0/Ie Ha YPOBEHb CPEeIHEr0 00IIero 00pa3oBaHus

Bianenne cucteMoll XMMWYECKMX 3HAHUKW M yMEHHE INPUMEHSATh CHCTEMY XHMHMUYECKMX 3HAaHHM, KOTOpas

BKJIIOYaAcCT:

2.1

BOXHEHIINE XUMHYECKHE TOHSATHS: XUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, MPOCTOE M CIIOKHOE
BEIIECTBO, OJJHOPO/IHASA U HEOJITHOPO/JHAS CMECh, OTHOCUTEIbHBIE ATOMHAS U MOJIEKYJISIpHAsE MACChl, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, OKCHI, KHCIIOTa, OCHOBAHHUE, COJb (CPEMIHss), XUMUIEeCKast

pCakuusd, p€akiuuu COCANHCHUS, pCAKIIUU PA3JIOKCHUA, pCAKIINU 3aMCIICHUS, PCAKITNN O6MeHa, TEILJIOBOM 3(1)(1)CKT




peaxkuuy, 3K30- U SHAOTEPMHUYECKUE PEaKLUU, PACTBOP, MACCOBas JOJS XMMHUYECKOIO DJIEMEHTA B COCIMHEHUU,
MaccoBasi 10JI1 W NPOLICHTHAs KOHLIEHTPALUs BELIECTBA B PACTBOPE, SAPO aTOMa, JIEKTPOHHBINA CJIOH aroma,
aToMHasi ~ opOuTalb, paguyc  aToMa, BAJEHTHOCTb, CTENEHb  OKUCIIEHUS, XHUMHU4YECKas  CBA3b,
3JIEKTPOOTPULATEILHOCTD, MOJIIPHAs U HENOJIApHAs KOBAJICHTHAs CBA3b, MOHHAs CBs3b, METAJIMYECKAs CBS3b,
KpUCTa/LIM4ECcKasi peli€Tka (aToMHasl, MOHHAs, METAIIIMUECKAsi, MOJIEKYJIIpHAst), UOH, KATUOH, aHUOH, JIEKTPOJIUT
U HEIEKTPOJMT, 3JCKTPOIMUTHYECKas JUCCOLMAllMs, PpEaKUUd HMOHHOrO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKIMM, OKHUCIIUTEIb W BOCCTAHOBUTENb, OKHCICEHHE W BOCCTAHOBIICHUE, JJIEKTPOJIM3,
XMUMUYECKOE PaBHOBECHE, OOpaTUMbIe M HEOOpAaTHMBbIE PEAKIMH, CKOPOCTh XMMHUYECKON PeaKIfH, KaTaianu3aTop,

ITJIK, koppo3usi MeTauioB, CIIJIaBbl

2.2

2.3

3.1

3.2

3.3

3.4

OCHOBOIIOJIATaloIMe 3aKOHBbl XMMHHU: 3aKOH COXpaHEHHWs Macchl, nepuoanueckuil 3akoH J[.1. Menneneesa,
3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOraJpo

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJIIpHAsi TEOPHUs, TEOPUS JIEKTPOJUTHUECKON AUCCOLUALIU

Biianenne ocHOBaMU XMMUYECKON TPAMOTHOCTH, BKJIIOYAIOIIEH:

YMEHHE MPaBUIbHO HUCIIOJIb30BAaTh U3yUEHHBIE BELIECTBA U MaTepHalIbl (B TOM UMCIIE€ MUHEPAJIbHbIE yI0OpEeHMs,
METAaJUIbl U CIUIaBbI, MPOAYKTHI epepabOTKH MPUPOIHBIX HCTOUHUKOB YTIEBOJOPOAOB (YIJis, HPUPOAHOTO rasa,
He(TH) B OBITY, CETLCKOM XO031CTBE, HA MPOU3BO/ICTBE U IOHUMAaHNE 3HAYEHUSI )KUPOB, OEJIKOB, YTIEBOJIOB JIJIs
OpraHM3Ma 4YeJIOBEKa; YMEHHME IPOTHO3MPOBATh BJIMSHHUE BELIECTB U XMMHUYECKHX IPOLECCOB Ha OpPraHU3M
YeJIOBEKA U OKPYXKAIOILYI0 IIPUPOJHYIO CpEy

YMEHHME HHTErpUPOBATh XUMHUECKHE 3HAHUS CO 3HAHUSIMU IPYTUX Y4EOHBIX MPEIMETOB

HaJIMYME OTbITAa PA0OTHI ¢ PA3TUYHBIMU UCTOYHUKAMU MH(POPMALIUU TI0 XUMUH (HayyHasl U HAyYHO-TIOMYJIsipHas
JauTepaTypa, cJIoBapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

yMeHHE O0OBEKTUBHO OIIEHMBATh MH(GOPMAIMIO O BEIIECTBAX, UX MPEBPAIICHUSIX U MPAKTUYECKOM MPUMEHEHUN

U YMCHHC UCIIOJIB30BATh e€ mis peuicHu-d y‘-ICGHO-HO3HaBaTCHBHBIX 3aga4




BJ'IaI[eHI/Ie OCHOBaMHM IIOHSATHUMHOI'O amnrmapara 1 CHUMBOJIMYCCKOI'O A3blKa XUMHU JIs1 COCTAaBJICHHA (I)OpMYH

4 HEOPTraHWYECKHUX BEIIECTB, YPABHEHUN XMMHUYECKUX PEaKIHMi; OCHOBaMU XuMHYeckor HomeHkiatypsl (IUPAC
Y TPUBUAJILHOMN)
YMmeHne 00bACHATH CBSI3b MOJIOKEHUs 3eMeHTa B [lepuonnyeckoil cuctemMe ¢ YUCIOBBIMU XapaKTepUCTUKAMU
5 CTPOCHHS aTOMOB XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsi sApa, 00Iee YUCIIO MISKTPOHOB), paclpeacieHuEM
3JIEKTPOHOB 10 YHEPTETUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOJIOB, KAJIMS U KaJIbIHs
[IpencraBienne O TNEPUOAMYECKON 3aBUCUMOCTHM CBOWCTB XHMMHYECKHX JIIEMEHTOB (paauyc aroma,
6 AJIEKTPOOTPHUIIATEIIFHOCTE), MPOCTHIX W CIIOKHBIX BEHIECTB OT TIOJOXKEHUS 3JeMeHTOB B Ilepmoamdeckoit
cucteme (B MaJIbIX MEPHOJaX U TJIABHBIX MOJATPYIINAX) U SJIEKTPOHHOTO CTPOSHUS aToMa
7 YMenue knaccuuuupoBarh:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOPraHWYECKHE BEIEeCTBA
7.3 XUMHUUYECKHE PEAKIUN
8 YMeHue ornpenensrs:
8.1 BaJICHTHOCTH M CTEIICHb OKHCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJ] XUMUYECKOU CBSI3U M TUTI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpax BeMIeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu3oBarh (pU3NUEeCKHe U XUMUUYECKHUE CBOMCTBA:
91 MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, TpaduT, aiMas, KpeMHHi, a3o0T, Gocdop, cepa, Xjop, HATpHil,
' KaJIWii, MarHu#, KaJabIlui, ATFIOMUHUHN, )KEJIe30)
9.2 CJIOXHBIX BEIIECTB, B TOM YHCIIC HX BOJHBIX PacTBOPOB (BOJIa, aMMHUAK, XJIOPOBOOPOI, CEPOBOIOPOI, OKCHIBI




u ruspokcuasl MmetawioB I-1IA rpynn, amomunus, meau (1), nmunka, xenesza (1l u 11), okcuner yrnepona (11 u
IV), xpemuus (1V), azora u docdopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas,

docdopHasi, yroibHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

IIPOrHO3UPOBAThE M XapaKTCPHU30BATh CBOMCTBA BEIISCTB B 3aBHCUMOCTH OT MX COCTaBa M CTpOCHUA,

9.3 MPUMEHECHHE BEIIECTB B 3aBUCIMOCTH OT UX CBOMCTB, BO3MOXKHOCTh MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUNA B
Pa3IMYHBIX YCIOBHIX
10 YMeHue coCTaBIsITh MOJIEKYJISIPHBIC M HOHHBIC YPABHEHUS PEAKIIHiA, B TOM YHUCIIE:
10.1 peaKkIMii HOHHOTO 0OMEHa
10.2 OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX pPEaKIIUN
10.3 WUTIOCTPUPYIOIIMX XUMUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB (IPYII) HEOPraHMYECKUX BEIIECTB
104 MOITBEPIKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXK/TY HUMH
11 YMeHue BBIYHUCISTE (IPOBOJUTH PACUEThI):
111 OTHOCUTEIIEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIFO XHMHYECKOTO JJIEMEHTa B
' COETMHEHUU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHHUSIM XHUMHUECKHUX PEaKIMil U HAaXOIWTh KOIWYECTBO BEIIECTBA, OOBEM M MacCCy pEareHTOB WIU
' MIPOJYKTOB PEAKITUU
12 Brnagenwue (3HaHUE OCHOB):
OCHOBHBIMH METOJ[aMH HAYYHOTO IMO3HaHUs (HAOIIOJAeHUE, U3MEPEHUE, IKCIEPUMEHT, MOJICIHPOBAHHUE) MPHU
12.1 W3y4YEHUW BEIIECTB M XUMHUYECKHUX SIBJIEHWUH; yMEeHHE c)OopMymIHpoBaTh NMpoOIeMy U MPEIJIOKUTH MyTH €&

pelieHus




12.2 6e30macHOi paboThl C XUMUYECKHMH BEIIECTBAMH, XMMUYECKOH MOCY10i 1 1abopaTopHBIM 000pYyJOBAaHUEM
npaBwiiaMu 0e30MacHOro oOpallleHus: ¢ BELIECTBAMH, HCIOIb3YEeMbIMU B IOBCEAHEBHOW XU3HU, IMpPaBUIAMU
123 NOBE/ICHUS B LEJSIX COEpEeKEHUS 310pOBbs U OKpPY’Karolel IPUPOAHOM Cpeibl; NOHUMAaHHUE Bpeaa (OIMacHOCTH)
' BO3/ICIICTBUS Ha KUBBIE OPraHU3MbI OMPECIIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS U MPEIOTBPAIICHUS UX
BpPEIHOT'O BO3JICUCTBUS
13 Hannumne npakTuyecKux HaBBIKOB IJIJAHUPOBAHUS U OCYIIECTBICHUS CIEIYIOINUX XUMUYECKUX dKCIIEPUMEHTOB:
131 U3ydeHHEe W OINuCaHue (U3NYECKHX CBOWCTB BEUIECTB; O3HAKOMJICHHE C (DU3MUYECKUMH W XHMHUYECKUMHU
' SBJICHUSIMU; OTBITHI, WIJTIOCTPUPYIOLIKE IPU3HAKY TPOTEKAHUSI XUMUYECKUX PEaKIUi
13.2 U3Yy4eHHEe CIIOCOO0B pa3eNieHus: cMeceit
133 MOJIyYEHUE KHUCIOPOJa U U3YYEHHE €ro CBOMCTB; MOJYyYEHHUE BOJOPOJA U U3YyYEHUE €r0 CBOMCTB; IOJIyYEHHE
' YTJIEKHUCIIOTO Ia3a U U3yYEHUE €ro CBOMCTB; II0Jy4YEHHE aMMHAKA U U3YYEHHUE €T0 CBOMCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA
135 NpUMEHEHHE UHIUKATOPOB (JIaKMyca, METUJIOpaHXka U ¢eHondTargenHa) 1 OnpeeseHus XapakTepa cpe/ibl B
' pacTBOpaxX KUCJIOT U IIEI0YEN
WCCIICZIOBAaHUE U OIMCAaHWE CBOWCTB HEOPTaHMYECKHX BELIECTB PA3JIMYHBIX KIIACCOB; U3YyYEHHE B3aMMOJCHCTBUS
136 KHACJIOT C MeETallaMM, OKCHJAaMH METaUIOB, pPAacTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAHUSMH, COJISIMM;
' IIOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM; BBITECHEHHME OJHOTO MeETaula JpPyruM H3 pacTBOpa COJIM;
UCClieIoBaHNE aM(POTEPHBIX CBOWCTB T'MAPOKCHIOB ATIOMUHUS U LIWHKA
pellIeHNe DSKCIEPUMEHTAIbHBIX 3anad 1o TeMaM: «OCHOBHBIE KJIacChl HEOPraHUYECKHUX COEHUHEHMID;
13.7 «DNEKTPOIUTHYECKAs TUCcconHnanusy; «BaxkHelnnme HeMeTallJibl U UX COEAUHEHU»; «BaxuHenime MeTauibl 1
UX COCIUHEHUSD
13.8 XUMHUYECKHE HKCIEPUMEHTHI, WUIIOCTPUPYIOIIME MPHU3HAKK MPOTeKaHWs peakuuidi HMOHHOTO OOMeEHa;




KAueCTBCHHBIC PEAKIMU Ha MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpaX HOHBL XJIOPHI-, OpOMHI-, WOIU-,
cynbdart-, docdar-, kapOOHAT-, CHIIMKAT-aHUOHBI, TUIPOKCHA-HOHBI, KAaTHOHBl aMMOHHS, MarHus, KaJbIIHs,

aTIOMUHMS, Kene3a (2+) u xenesa (3+), menu (2+), HUHKA

14 YMmenue:

141 MPEJICTABIISTh PE3YJbTAaThl SIKCIIEPUMEHTA B (hOopMe BBIBOJIOB, JOKA3aTE/IbCTB, TPa)MKOB U TAOJIHII U BBISIBIIATH
' IMIUPUYECKUE 3aKOHOMEPHOCTH

14 2 YCTaHaBJ'II/IBaTI) CBsI3H MG)KI[y peaJH)HO Ha6J'IIOI[aCMI)IMI/I XUMNUYCCKUMU SABJIICHUJAMU U HpOHGCC&MI/I,

MMPOUCXOIAINNMHA B MAKPO- 1 MUKPOMHUPE, OOBSACHSITH IMPUYNHBI MHOFOO6pa3I/I$I BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OCHOBHOM I'OCYJIAPCTBEHHOM

9K3AMEHE 110 XUMHUH
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [TepBoHavanbHbIE XUMUYECKHUE ITOHATHUS
11 Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 37IEMEHTHI. CUMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie U ClI0XKHBIE BELIECTBA.
13 Xumnueckas popmyna. BaleHTHOCTb aTOMOB XUMHUYECKUX J1eMEHTOB. CTeneHb OKUCICHUS
w 3aKOH NOCTOSIHCTBA cocTaBa BewlecTB. OTHOCUTENbHAsA aToOMHass Macca. OTHOCUTENbHAs MOJIEKYJIIpHas Macca. MaccoBast 107
' XUMHYECKOI'0 JIEMEHTA B COCMHEHUH
L5 KonuuectBo BemectBa. Moab. MomsipHast Macca. MonspHblii 00b€M ra3oB. B3anMocBsi3b KoinMuyecTBa, Macchl M 4Hcia
' CTPYKTYPHBIX €IMHHUIL BELIECTBA
16 ®uznyeckue U XUMAYECKUE SIBICHUSA. XMMHUUYECKas peaklus U €€ NMPU3HAKU. 3aKOH COXPAHEHHs MAacChl BEIIECTB. XUMUYECKUE
' ypaBHEHUS
2 [Tepuoanueckuii 3axoH u Ilepuoanueckas cuctema xumudeckux nemenToB .M. Menneneera. CtpoeHue aToMoB
91 Ilepunonnueckuil 3akoH. Ilepuoanueckas cucrema xumuuyeckux syeMeHToB .M. Menzeneesa. Ilepuonast u rpynmsl. Pusnueckuit
' CMBICT MTOPSIAKOBOIO HOMEpPA, HOMEPOB MEPHOa U IPYMIIbI AJIEMEHTA
95 Crpoenue aromoB. CocraB aToMHbIX siaep. M3ortombl. OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI04eK aTOMOB mepBbIx 20
' XuMHueckux aemMeHToB [lepuoguueckoit cucremsl [I.1. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XMMHUECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, Kalblius (paanyca aTOMOB,
2.3 JJEKTPOOTPHULIATELHOCTH, METANIMYECKMX M HEMETaNIMYECKUX CBOMCTB) U MX COEIMHEHUN B COOTBETCTBUU C IOJIOKEHHEM

9JICMCHTOB B HCpI/IOIlI/I‘-ICCKOI\/'I CUCTCMC U CTPOCHUCM UX aTOMOB



Crpoenue BelecTna

Xumuaeckas cBiI3b. KoBaneHTHas (HOJ’IHpHaﬂ u HeHOJ'IﬂpHaH) CBA3b. :‘)HCKTpOOTpI/IHaTeHBHOCTB XHMHUYECKHX dJIEMEHTOB. MoHHas

3 cBA3b. MeTauinueckas CBs3b

39 Tunel KpUCTAIUIMUECKUX pEmETOK (aroMHasi, HOHHAs, MeETaJsIM4yecKas), 3aBUCHMOCTb CBONCTB BEIIECTBA OT THUIA
' KPUCTAJUIMYECKON PEMIETKN U BUJIa XUMUYECKOH CBS3U
4 BaxxHeiilve npeAacTaBuTeNN HEOPraHM4ecKux BemecTB. HemeTtambsl 1 ux coeiuHeHus. MeTamibl U UX COeAUHEHUS

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX COEIUHEHHI: OKCHAOB (coneoOpa3yrolire: OCHOBHBIE, KHCIIOTHBIC,
4.1 am(poTepHbIC) U HecolieoOpa3yromre; OCHOBaHMH (IIENOYM W HEPACTBOPUMBIC OCHOBAHUs); KHCIOT (KHCIOPOJCOACPKAIIUE U
OeCKUCIOPOAHBIE, OJJHOOCHOBHBIE © MHOTOOCHOBHBIE); COJIEH (CPEAHMUX M KUCIIBIX)

42 Ouznyeckue U XMMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB-HEMETANIOB: BOJOPOJA, XJIOpa, KUCIOpOIa, cephl, a3ora, docdopa,
' yriaepojaa, KpeMHUs

43 ®usnyeckue U XUMHUYECKUE CBOMCTBA IMPOCTBHIX BEIIECTB-METAJUIOB: JIMTHUS, HAaTPHs, KalWs, MarHus U KaJbLMs, aJIOMHUHHS,
' xKenesza. DIEeKTPOXUMUUECKUH psijl HallpsSHKEHUH METalIoB

4.4 duznyeckue 1 XMMUYECKHE CBOMCTBA BOJOPOIHBIX COETMHEHUI HEMETAINIOB: XJIOPOBOIOPO/1a, CEPOBOIOPOAA, aMMHUaKa

A dusnyeckre U XUMUYECKHE cBoicTBa okcuaoB HemeTamwioB: cepbl (1V, V1), azora(ll, 1V, V), docdopa(lll, V), yrinepona(ll, 1V),
' kpemuus(1V). ITonyueHne OKCHIOB HEMETAILIOB

4.6 Xumuueckue cBoicTBa okcuaoB: MeTawioB |A-IA rpymm, ruaka, mequ(ll) u xesesa(ll, 11). TTonydeHne oKCHIO0B METAIIIOB

47 XUMHUECKUE CBOWCTBA OCHOBAaHMM M aM(OTEPHBIX THIPOKCHAOB (Ha MpUMeEpe THAPOKCUIOB AJIOMHHMA, >Kejle3a, LUHKA).
' [Tonryuenue ocHoBaHUI 1 aM(OTEPHBIX THIPOKCHIOB

48 OO0mme XUMHUYECKHE CBOWCTBAa KHCIOT: XJIOPOBOJOPOJIHOM, CEPOBOIOPOIHOM, CEPHUCTOW, CEPHOM, a30THOU, (ochHOpHOI,
' KPEMHHUEBOM, yroipHOi. Oco0ble XUMUYECKHEe CBOMCTBA KOHIIEHTPHUPOBAHHOM CEpHOM U a30THON KucioT. [Tomydenne kucnor

4.9 OO0me XuMHYECKUe CBOMCTBA cpenHux coseid. [lomyuenue conei




4.10 [Monmyuyenue, cobupanue, pacrio3HaBaHUE BOAOPO/Ia, KUCIOPOIa, aMMHaKa, yriIeKUCIOro ra3a B 1adopaTopun

411 [Tonryuenue amMmmuaka, CepHOM U a30THOM KUCJIOT B MPOMBIIUIEHHOCTH. OO0IIHe CrIOCOOBI MOTyYeHUSI METALIIOB

412 ['eHeTnyeckas cBsI3b MEXAY KJacCaMHU HEOPTaHUUYECKUX COCTUHEHHM
5 XUMUYECKUE PEeaKINU

£ 1 Knaccudukanus XuMHUUecKUX peakuuil Mo pa3iuyHbIM MPU3HAKAM: [0 YUCIY U COCTaBY YYacCTBYIOIIMX B PEaKIMH BEILIECTB, 110
- TEII0BOMY 3G (EKTy, 0 U3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMHUYECKHIX JJIEMEHTOB

52 TermnoBoit  >PQexT XUMUYECKOH peakluuu, TEPMOXMMHUYECKHE YpaBHEHHUS. OK30- U JOHAOTCPMHUECKHE DPEaKLUH.
' TepMoxuMuyecKkue ypaBHEHUS

53 OKHUCIUTEIFHOBOCCTAHOBUTEILHBIE pCaKkuru. OKUCIATENIM W BOCCTAHOBUTEIIH. Hpoueccm OKHCJICHUS W BOCCTAHOBJICHUS.
' DNEKTPOHHBIN 0anaHc OKUCIUTEIbHOBOCCTAHOBUTEIHHON PEAKIIHH

£ 4 Teopust SIEKTPOIUTUYECKON Aucconuanui. KaTHOHBI, aHUOHBI. DIEKTPOIUTHI M HENEKTpoiauThl. CHilbHBIE U cradble
' IeKTPOSIUTHI. CTENeHb AUCCOIUAIIH

&5 Peakuyu nonHoro oOMmeHa. YcioBHS NMPOTEKaHUs peaKkIMi MOHHOTO OOMEHa, MOJIHBIE M COKpAIlEHHbIE WOHHBIE ypaBHEHUS
' peaxkuuii
6 XuMHUS U OKpYyKarolas cpena

61 BemecTBa 1 mMatepuanbl B MOBCEIHEBHOM KH3HU 4YeJoBeKa. be3omacHoe MCHOIb30BaHUE BEIIECTB M XUMHUYECKHX PEaKIuil B
. nabopaTopuu u ObITy. [lepBasi MOMOIIb MPU XUMUYECKUX 0’KOTAaX U OTPABIICHUAX

XHAMHYECKOE 3arpsS3HCHUE OKPYKAIOMICH Cpebl (KUCIOTHBIC JTOXKIH, 3arPsS3HCHHUE IMOYBBI, BO3IyXa W BOJOEMOB), CIIOCOOBI €ro
6.2 npenorBpatienus [IpegensHas gomyctumas koueHTpanus Bemiects ([1JK). Pors xuMuu B pelieHH# SKOJIOTHYECKUX MpodiIem.
VYcunenne napHUKoBoro 3 pexra, pazpyiieHne 030HOBOTO CIIOS
6.3 [Ipumenenwne cepsl, a3ota, hocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUN B OBITY, MEIAUIIMHE, TPOMBIIIICHHOCTH M CETLCKOM

xo3siiicTBe. [IpuMeHeHHe MeTaloB M CIUIaBOB (CTalb, YYTyH, JIOPAJIOMHHMNA, OpOH3a) B OBITY M MPOMBILIUIEHHOCTH HX




6.4

6.5

7.1
7.2
7.3

COGI[PIHCHI’Iﬁ. Ilonsarue o KOppO3ruu MCTAJIJIOB, OCHOBHBLIC CIIOCOOBI 3alUThI KX OT KOPPO3UHU

[TpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB (YrOJib, IPUPOIHBINA ra3, HePTh), MPOAYKTHI UX MepepaboTku (OEH3MH), UX POJb B OBITY H

MMPOMBIIIJICHHOCTH

[lepBoHaUaNbHBIC TOHITHS 00 OPraHMYECKHUX BEIECTBAX KaK O COSMUHEHUSX yriepona (MeTaH, dTaH, STHJICH, alleTUIICH, STaHOI,
TJIMIEPUH, YKCycHas kuciota). [loHsaTre o OMONIOTHMYeCKH BaKHBIX BEIIECTBAX: JKUPax, OelKaxX, YrJeBOJIaX — W MX POJH B JKU3HU

YyeJ0BeKa

Pacuérnr:

1o opmMyIaM XUMUYIECKIX COCTUHEHUI

Macchl (MacCcoBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE

N0 XUMHUYCCKUM YPAaBHCHUSAM



YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumusi: 8-if kiacc: 0a30BbIM ypOBEHb: YUeOHUK; 5-¢ u3nanue, nepepadorannoe ['abpuernsu O.C., Octpoymon WU.I'.,
Cnanxo C.A. Akunonepnoe o6mectBo «M3narensctBo «IIpocsemenne
» Xumus: 9-i kiacc: 6a30BbIl YpOBEHB: YUEOHUK; S-¢ u3ganue, nepepadorannoe ['adpuensu O.C., Octpoymon IN.T".,

CnagkoB C.A. AknuonepHoe o0mectBo «M3aatenbetBo «IIpocBemenne»

METOINYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Meroandyeckne nocoOus

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bu6mmoreka [JOK
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