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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OcCHOBe (emepanbHO paboueld MPOrpaMMBI
BOCIIUTAHUSI C Y4YE€TOM OOpa3oBaTeNbHBIX MMOTPEOHOCTEN OOydJaromuxcs ¢
3aaepkko ncuxudeckoro paszButus (3[IP). C »Toil menpi0o B MOypOYHOM
IUTAHUPOBAHWU YUYUTHIBACTCS KOPPEKIIMOHHAs paboTa Ha ypoke, a Takxke (popmar
I'BO npu noaroroBke k I'MA, n ¢ y4€TOM KOHLENIMH NPENOJABAHUS Y4EOHOIO
npeamera «XuMus» B 00pa3oBaTellbHbIX opranuzanusax Poccutickoit denepanmu.

[Iporpamma 1Mo XxuMuM Ha€T MPENCTaBICHUE O IENsAX, OOIeH cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHABJIMBAET 00s13aTeNbHOE MPEAMETHOE coAepKaHue,
NpeaycMaTpUBAET PACIpPEACIEHUE €ro I0 KilaccaM M CTPYKTYPUPOBAHHUE IO
pazienaM M TE€MaM MpPOrpaMMbl IO XHUMHH, OINpPEAEISeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTePUCTUKHU cozepKaHus, PEKOMEHIYEMYIO
MOCJICIOBATEIbHOCTh ~ U3YYEHUSI XUMHUHM C y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTMKU Y4eOHOr0 MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaronIuXCs, ONpEaeNIieT BO3MOXXKHOCTH TpeaMera s
peanm3anuy TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOU
nporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKke TpeOOBaHUM K
pe3ynbTaTam 00y4eHHUs] XUMUU Ha YPOBHE 1Ielel N3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JEATENHbHOCTH OOYYArOIIErocss MO OCBOCHHUIO
y4e0HOro coziepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOM it (OpMUpPOBaHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpeAcTaBiIeHUN O MaTepuaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEU MPEJCTaBICHUS O B3aUMONPEBPAIICHUIX
SHEPIUM U 00 SBOJIOIMU BEUIECTB B MPHUPOJE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0jieM YCTOMYMBOTO PAa3BUTHSI UYEIOBEYECTBA — CHIPhEBOM, HHEPTETHUUYECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, MTPOOIEM 3IPABOOXPAHECHHUS.

N3yueHnne xumun:

CIIOCOOCTBYET  pealu3alldd  BO3MOXHOCTEH  JJii  CaMOpa3BUTUSL U
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111eH 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUpPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
0o0yyYarolmMxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTeIbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCJIENOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B MPOGECCUOHATILHON JeATeIbHOCTH;



3HAKOMHUT CO CHEeUU(PHUKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJISI1a HA €AMHCTBO MPUPO/IBI U YETIOBEKA, SIBJIAETCSI OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUN €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaroIINXCS;

croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJOTHMYECKOE
o0pa3oBaHu€ 00y4arOIUXCSl.

JlanHbie HampaBlieHWs B OOYYEHHHM XUMUU OOECTICUMBAIOTCS CIEIH(PUKON
colepKaHUsl ~ y4eOHOro MpeaMeTa, KOTOpPbIM  ABISETCS  NEeAaroruuecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpeeIEHHOM JTare e
pa3BUTHUA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBbHBIX MOHSITHUI XUMHUH, OCHOB
HEOPraHMYECKOM XMMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHITUUI
OpraHUY€eCKON XUMUHU.

CtpykTypa copep:kaHHs MPOTrpaMMbl MO XUMHUHU CHOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnoxaxoja k €€ uszydenuro. Comep:kaHue CKIaAbIBACTCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOMN
peakiuu. OO6€e 3TH CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbl 10 MPHUHIIUITY
NOCJIEOBATEIBHOIO PAa3BUTHUSL 3HAHUI HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMIMUHU;

— YYEHUS O CTPOEHUH aTOMa U XUMUYECKOH CBS3H;

— TpEeACTaBiIE€HUM 00 DIIEKTPOIUTHYECKOW JHUCCOLMALMU BEUIECTB B
pacTBopax.

TeopeTrnueckne 3HaHMS PAcCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH
HOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO
YPOBHS K JpPYyromy, BBINOJHAS (QPYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI M BO3MOXKHOCTEW MPAKTUYECKOrO MPUMEHEHUS W MOJYy4YECHUS
U3Y4aeMbIX BELIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
NPEACTABIECHUS O XUMHUUYECKON COCTABIIAIONIEN HAYyYHOW KapTUHBI MUpA B JIOTHKE
€€ CHCTEMHOW IpPUPOJbI, LIEHHOCTHOIO OTHOLIEHWS K HAay4HOMY 3HAaHHUIO H
METOJlaM TO3HaHUsl B Hayke. V3yueHue XUMUU NPOUCXOAUT C MPUBICUECHHEM
3HAHWM W3 paHee HW3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpYKaIoWUA MUY,
«buomnorus. 5-7 kinacce» u «dusuka. 7 Kaacey.

[Ipu w3ydyeHHH XUMHH TPOUCXOAUT (OpMUPOBAHHE 3HAHUN OCHOB
XUMHYECKON HayKd Kak 00JaCTH COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUYECKOU
JESTENbHOCTH YEJOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPBHI.



3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHHUU CUCTEMBI XHUMHUYECKHX
3HAHUM — Ba)XHEHIIMX (PAaKTOB, MOHATHUN, 3aKOHOB U TEOPETUYECKUX IMOJOKEHUH,
JIOCTYITHBIX O0OOIIEHU MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
npuoOIIEHWN K HAayYHbIM METOJaM TMO3HaHUA TMPU M3YYEHUU BEUIECTB U
XUMUYECKUX peaKiuii, B GOPMUPOBAHUU U PA3BUTHHU MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENLHOW H Yy4eOHO-HCCIIEI0BATEIhCKON
JeSTEeNHbHOCTH, OCBOCHHMU TIPaBWJI 0OE€30MacHOr0 OOpaleHusi C BEIIeCTBAMH B
MTOBCEAHEBHOM KU3HMU.

[Ipu M3yyeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS BaKHOE
3HaUYEHHE MPUOOPENH TaKue Ied, KaK:

— (opMupoBaHHE WHTEIVIEKTYaTbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caMoO0OpPa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY NPUHATHIO PELIEHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HamnpaBJIICHHOCTh OOy4YeHUST HA  CHCTEeMAaTHYecKoe IMpUOOIIeHUE
o0y4Jarommxcss K CaMOCTOSTEIbHON ITO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
MeToAaM IMO3HaHUs, (POPMUPYIOIMIMM MOTHUBAIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecIeueHre YCI0BUM, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yJarOIITUMHUCS
OIbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIIO3HAHUSA, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMM), MMEIOIIUX YHUBEPCAJIbHOE 3HAUCHUE ISt
Pa3IUYHBIX BUOB JI€SITEIbHOCTH;

— (opmupoBanune o0mmell (QYHKIIMOHATBFHON W  €CTeCTBEHHO-HAYYHOU
rPAaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSCHATH U OLIEHUBATHh SIBJICHUS
OKPY’KAIOIIEro MUpa, MCIOJIb3ysl 3HAHWUS M OIBIT, MOJTYYECHHbIC NMPU H3YYCHUHU
XUMHUH, TPUMEHITh HMX IMPU PpEIICHUH MpoOJeM B TIOBCEIHEBHOW KU3HU WU
TPYAOBOM JEATEIbHOCTH;

— ¢opMHupoBaHHWE y OOYyYaIOMMUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
NOHUMAaHUSl UEHHOCTH XHUMHWYECKUX 3HAaHUW I BBIPAOOTKH SKOJIOTMYECKH
1eJIeCO00pa3HOro TMOBEJAEHUsT B OBITY W TPYAOBOM JEATEIHHOCTH B LEIAX
COXPAHEHHSI CBOETO 3/I0POBbSI U OKPYKAIOLIEH TPUPOAHON CPEbI;

— pa3BUTHUE MOTHBALIUU K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCTIMTAHUID Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQuUiIs ¥ HANpPaBIEHHOCTH JaJbHEHIIIETO
o0y4eHusl.

OOuree 4YKMCIO 4YacoB, OTBEAEHHBIX [JIi W3YYEHUS XUMHHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaiser 136 yacos: B 8 kiracce — 68 yacoB (2
yaca B He/Ielo0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COIEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHW3HU YEJIOBEKA. XHMHUSI B CUCTEME HayK.
Tena u BemecrBa. Du3nyeckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIbl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHYECKUX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢dopmyna. BajaeHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsT aTOMHas Macca.
OtHocuUTEeNnbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 0Ji1 XUMUYECKOI0 3JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHM.

DOU3UYECKUE U XUMUYECKUE SBIEHUS. XUMHUYECKasd pEaKkUns U €€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHMUYECKOH MOCYA0H, MpaBWjiaMu pabOThl B J1a0OpaTOpUU U
npuémamu obpailieHus ¢ JJabopaTOpHBIM O00OPY/IOBAaHUEM, U3YUYCHUE U OMKMCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOJIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBJICHUM, HAOII0IeHuE U
OMHMCaHuEe MPU3HAKOB IMPOTEKAaHUS XUMHYECKUX peakiuil (paslioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pazioxKEHUE TUAPOKCHIA
menu (1) npu HarpeBaHuu, B3aMMOIeHCTBHE Keye3a ¢ pactBopoM conu meau (11),
U3y4eHHE CIIOCOOOB pa3fCICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJIU, HAOJIOJIEHHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MacChl, CO3JaHME MOJICIIEH MOJIEKYI
(IapocTepKHEBBIX).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakumu TopeHus). Oxcuapl. [Ipumenenue xucimopoma. CrmocoOb



MOJIYYCHHsI KHUCJIOpojJa B JIa0OpaTOpuu M MPOMBINUIEHHOCTH. Kpyrosopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W DSHJOTEPMUYECKUE pEAKIMU. TOIIMBO: yroillb M METaH. 3arpsi3HEHHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbL. Boma kak pactBoputenb. PacTBOpbI.
Hacepiiennble 1 HEHaChIIEHHbIE PAacTBOPbL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Bonabl B IIPUPO/IE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpaszyromue. Homenknarypa okcunoB. Pusznueckue M XUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucinor. Ousndeckue u
XMMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoct mertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. HomeHnkiarypa coseil. Pu3ndyeckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

I'eHernueckas CBSA3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCTUHECHUM.

Xumuueckuit IKCnepuMenm:

KAueCTBEHHOE OINpEIETICHUE COAEpKaHUsI KUCIOPOAa B BO3yX€, MOIYUYEHHUE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aUMOJICICTBUSL BEHIECTB C KHUCIOPOJAOM U YCJIOBHS BO3HHKHOBEHHS W
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
OMHMCAaHWE WX CBOWCTB, MOJy4Ye€HHE, COOMpaHUE, PACMO3HABAHHE U U3YYCHHE
CBOWMCTB BOJ0posia (TOpeHHE), B3amMojeicTBHe Bojopona ¢ okcuaoM menu (1)
(BO3MOXHO HCIOJIb30BAHUE BHUIEOMATEpPUAIOB), HaOJIOAEeHHE OOpa3Il0B BEIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTpyieM ©  KalblKeM) (BO3MOXXHO  HCIMOJB30BAaHHUE  BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHUE O00pa3llOB HEOPraHWMYECKHX BEIIECTB Pa3jJUYHbIX  KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KUCJIOT C METaUIaMH, PEAKIU{d HEUTPpAIM3AlUU, MOIYYEeHUE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOI'O MeETajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIAcCU(DUKAIMA XUMUYECKUX dieMeHTOB. [loHsiTHe o
TPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphle 00pa3ytoT aM(pOTEpPHbIE OKCUIbI
Y TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[lepuognueckon cucrtembl xumuueckux 3naemMeHToB [. M. Menneneesa. [lepuoabt
u rpynnbl. Duzndeckuil CMBICT IOPSAKOBOTO HOMEpPA, HOMEPOB IIEpUOJA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTa 10 ero nonoxenuto B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMHUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbld U
IrpaKIaHVH.

Xumuueckast cBs3b. KoBaneHTHass (MOJspHAss YW HEMOJSApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4eHHE OO0pa3LOB BEUIECTB METAUVIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIbBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKLIUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzamusi MeXnpeaMETHBIX CBS3€H MPU M3YYEHUHM XHUMHUU B 8 KJacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIMX eCTECTBEHHO-HAaYYHBIX
MOHATHUM, TaK U MOHATUM, SBIISIIOIIMXCS CUCTEMHBIMH JUISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICITUPOBAHHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®usuka: marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSHHUE BEIIEeCTBA, a3, (U3UYECKHUE BEIUYMHBI, €TUHHUIIBI
HU3MEpPEeHUs, KOCMOC, TIJIaHeThl, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, Abixanue, buochepa.

I'eorpadus: armocdepa, rtuapochepa, MUHEpaATbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOMAaE€MbI€, TOILUIUBO, BOIHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYeCKAasi peakusi

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUONOB, Kalus, KajdblUsi M UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BelIecTBa: BHUJbl XUMHYECKOM CBS3U. THUMBI KPUCTAIIUYECKHUX
PEHIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIUXCA K pa3IdyHbIM KJIacCaM HEOPraHUYeCKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Kiaccudukanys XuMU4eCcKUX peakiuid Mo pa3IMuyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIIOBOMY 3 QeKTy, o
W3MEHEHHUIO CTEMEHEH OKHUCICHHUS XHMHYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUUECKUE
ypaBHEHUS.

[Tonsitue o ckopocTu xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHEe 0 TOMOT€HHBIX M TeTepOr€HHBIX
peakuusax. [lonarue o karanuse. [loHsaTre 0 XumMuyeckoM paBHoBecuu. MakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIMU U TOJIOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKHUCIUTEIBPHO-BOCCTAHOBUTEIIbHBIC ~ PEaKIMH,  AJICKTPOHHBIM  OayaHc
OKHUCIIMTEILHO-BOCCTAHOBUTEILHOM peaKkuum. CocraBieHue ypaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMHA C  MCIOJIb30BAHUEM  METOA
AJIEKTPOHHOTO OaliaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
xuMuueckon cBszu. CreneHs gucconuanuu. CUIbHbBIC U C1a0bIe dJIEKTPOIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakiud Ha MOHBI. [IoHATHE O TUAPOIN3E CONEM.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3JIMYHBIX (PAKTOPOB, HCCIEIOBAHUE AJIEKTPOIPOBOIHOCTHU
pacTBOpPOB  BEIIECTB, MPOLECCA AUCCOLMALMHA KHCIOT, LIENOYEed M COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKaHUs  pPEeaKIUid  HOHHOTO  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICICHHE Ta3a, o0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEINBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
AKCIEPUMEHTAbHBIX 3a]1a4.

HeMmeTa/uibl U MX COeIMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3aMoOJIeMCTBUE € MeETAJIaMHM, HEMETalIaMH, IIelo4aMu). XJIIOPOBOJOPO/I.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, MOJIYyYEHHE, NMpUMEHEHHUE. [lelicTBue
XJIOpa U XJOPOBOAOpPOAA HAa OpraHW3M YeloBeKa. BakHeilue XJIOpuAbl U HUX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue U (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U CePhbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOIOpOA, CTpOEHUE, (PU3HYECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHME CBOHcCTBa (0Omue Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYEHHUSI CEPHOM KHUCIIOTHI.
[Iprumenenue cepHor KUCIOThL. COMM CEpHOM KUCIOTHI, KAUECTBEHHASI PEAKLIMS Ha



cynbdar-uon. HaxoxaeHue cepbl U €€ COCAMHEHHH B TPHUPOJE. XHUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. A30T, paCOpOCTpPaHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X GU3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiys Ha
MOHBl aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJydyeHue, PU3NYecKHue U XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSL B KadeCcTBE MMHEPAJIbHBIX
yno0peHnii. XuMrU4YecKoe 3arps3HeHUE OKPYKaIOIIEeH Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arps3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajoTponHeie Moaudukanuu (ocdopa, duzmUueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u dpochopHas Kuciaora, GU3HIeCKre U XUMHIECCKHE CBOMCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

O6mras xapaktepuctuka 31eMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALNH, PACHPOCTPAHEHUE B NpHUpPOAE, (HU3UYECKHE U XUMUYECKHE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTUYECKHEe MpOOJIEMbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), runoresa riao0anbHOrO TMOTEIUVIEHUS KIMMaTa, MNapHUKOBBIN
addext. YronpHas Kuciaotra U €€ colid, uX PU3nuecKue U XUMHUYECKHUE CBOICTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIIEH, dTaHOJ, TJIMIEPUH, YKCYCHAsl KUCIIOTa).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl UX mepepaboTku (OEH3MH), MX pOJib B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poaM B OKM3HM 4YeloBeKa. MarepuaibHOE€ €IMHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKUME CBOMCTBA, IMOJYyYEHUE U
npuMmeHeHue. CoenuHeHuss KpemHHUs B mpupone. OOmme mnpeacraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHUIMKAThl, X UCIIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIeMEeHT, OeToH, eye300eToH. [IpobiaeMbr 6e30macHOro HMCHOIb30BaAHUS
CTPOUTENIBHBIX MATEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaXKalmue (PU3NYEeCKUe U XUMUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJOPUAOB (TaJOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE Tpollecca OOYIIIMBaHUSL caxapa Ioj JACHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBECHNE KaYeCTBEHHOM peakiuu Ha Cyib(ar-
WOH U HaOJI0JieHUuEe NpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (U3UYECKHUMU
cBoiicTBaMu a3zora, (ochopa W HX COENMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB), 00pasmamMu a30THBHIX U (HOCHOPHBIX YHOOpPEHUH, MOIydEHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX PEaKIui Ha MOH aMMOHHUA M (ochaT-uoOH U M3y4yeHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJEenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTHBOras3a, MoJydyeHHue, COOMpaHue, paclo3HaBaHUE W U3y4YEHUE
CBOWMCTB YIJICKUCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX pEaKIUil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHOW IPOMBINUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO6mras xapakTepuUCTHKa XUMHUUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHuss B llepuognueckor cucreme XuMmuyeckux siemeHtoB JI. .
MenpeneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTajnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKrue CBOMCTBAa MeTalioB. Oomue
CIoCcOOBI TONIy4eHUs MeTayioB. [loHATHE O KOPpPO3WMH METAIOB, OCHOBHBIE
crnocoObl 3amuUThl MX OT Koppo3ud. CmaBbl (CTalb, YyryH, JIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIILIIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anementoB JI. M. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B IPHUPOJE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCHUIIBI U



TUJAPOKCHUIBI HATpusi U Kanus. [IpuMeHeHMe WIETOYHBIX METAUIOB MU UX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckor cucreme xumudeckux sneMeHtoB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HHE B Ipupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJIIOMUHUN: TIOJIO)KE€HUE B [leproinueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. U. Menneneesa, CTpoeHUE aroma, HaxoxaeHue B npupone. dusudeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
ATFOMUHHSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTPOEHHE aToMa, HaxXOXIAeHUWE B mnpupoae. Puznueckue u
XUMHUYECKHEe CBOMCTBA xkene3a. OKcubl, TuapoKcH bl U coiu xxenesa (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHATIOB), OCOOEHHOCTEH B3aUMOJEWUCTBUS OKCHIA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIIMM HA MOHBI: MArHUS, KAJIbLWs, AIFOMUHUS, UHKA, JKele3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMM HaTpus, Kajdusl W KalblUg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIEOBAaHNE aM(DOTEPHBIX CBONCTB TMAPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METaJUIbl U UX COETUHEHUS.

XuMHA M OKpYKaKOLIasa cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiuid B ObITy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYX awmied cpenbl (MpeAesibHas I0mycTUMAas
KOHIIeHTpalus BemecTs, aanee — [1/IK). Pons xumMuu B penieHun 3KOJI0rMYeCKUX
npoosieM.

Xumuueckuit IKCnepumenm:

U3y4deHHe o0pa3llioB MAaTEpPUATIOB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE
MaTepuasbl).

Mescnpeomemmnbwie ceasu



Peanuzanus MeXNpeaMeTHBIX CBsS3ed IPU W3YYEHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSITUN, TAK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIETBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, IMAPHUKOBBIN
3¢ dekT, TEXHOIOTUs, MaTEepPHUAIIbI.

®dusuka: MaTepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUW 3apsji, MPOBOJHHUKH,
MOYIPOBOAHUKH, JTUAJICKTPUKUA, (POTODIIEMEHT, BEMIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKas
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunHTe3, nprxanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITHHBIE
yn00pEeHUs, MUKPORJIEMEHThI, MaKpO3JIEMEHThI, MUTATEIbHBIC BEILIECTRA.

['eorpadus: armocdepa, ruapocdepa, MuHEpanbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PpE3yJNbTAaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIETO
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENILHOM JI€ATETLHOCTU B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, TPUHITBIMU B
oOIecTBe MpaBUJIaMU M HOPMaMH TOBEICHUS M CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIMN 00YyUYarOIIUXCSl.

JIugHOCTHBIE  pe3ynbTaThl  OTpPaXalOT  TOTOBHOCTb  OOYYaroIIMXCs
PYKOBOJICTBOBATbCS CHCTEMOM TIO3UTHBHBIX IIEHHOCTHBIX OpHEHTAllUM M
paclMpeHue OmnbITa AESITEIbHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOI'O OTHOIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY
U HaydyHOMY HACJeuI0, TOHMMaHUS 3HAYCHHS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 O0IIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU MH(OpmMarmei o
MepPeOBBbIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COIMAJbHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUHN B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIIENOBATEIbCKOM, TBOPUYECKOM W JAPYrMX  BHJAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBHOCTH TpHU
BBITIOJIHEHUM Y4YEOHBIX, TMO3HABATENbHBIX 3aJlay, BBIMOIHEHUA XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX ITPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpollecce HITOW Y4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJAECHHWE M TMOCTYNKM CBOUX TOBApHUILEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYCCKHUE TPEJCTABICHUS O BEIIECTBE M XUMHYECKOH pPEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTAaBIISIIOLIUE
OCHOBY I TIOHUMAaHUS CYIIIHOCTH HAy4YHOM KapTHHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS TPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IIPUPOJTHOMN CPEJIO, O POJIM XMMHH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIC MOTHBBI, HAIIPaBJICHHBIE HA MOJY4YEHHE HOBBIX 3HAHMM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HaBaTEIbHON, MH(POPMAIMOHHOW M YWUTATENbCKON KYyJbTYpPhl, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEILHOH pabOTBl C y4eOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATypOH, JIOCTYITHBIMH TEXHHYECKHUMH CpPEACTBaMU  HMH(OPMAIIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEeHHIO M TO3HAHUWIO, JI0003HATENIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, TMPOCKTHOM W  HCCIEI0BATEIHCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBI 00pa3 JXKWU3HHM, OCO3HAHWE IOCIICJACTBUUA W
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypeHUs),
HEOOXOAUMOCTH COOJFIOACHUS IPaBWII O€30IMMaCHOCTH MpH OOpaIieHuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUISCKOMY M3YUCHHIO TTPOodeccuii U Tpyaa pa3IndHOro poja,
yBOXEHUE K TPYAY U PE3ylbTaraM TPYAOBOU NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWWA TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
VHIUBHUIYAJILHON TPACKTOPUH MPOJODKCHHUS 00pa30oBaHUs ¢ yUETOM JIMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11€JIeCO00pa3HOEe OTHONICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHHUE IIEHHOCTH 3JI0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NIECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHHS
npaBmII 0€30ITaCHOTO MOBEACHUS TP paboTe C BEIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy9aeMble MPU WU3YYCHUU XUMUHU, AJIS
peIleHus 3a1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOITHON CPEenoH, IS TIOBBIIICHHUS
YPOBHS  DKOJOTWYECKOW KYJIbTYpPhl, OCO3HAHHUS TJI00aJbHOTO  Xapakrepa
AKOJIOTHYECKUX TMPOOJeM M IMyTeH WX pEemeHUs MOCPEACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOW U COLIMATIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe wMeranmpeaMeTHBIX pPe3YIbTaTOB BBIICISAIOT 3HAYMMBIC JIJIS
(GopMUpOBaHUS MHUPOBO33pEHHUsSI OOIeHAy4YHbIC TOHATHA (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPhIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHUH W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHHE MHpA, U YHUBEPCAJIbHbIC y4cOHbBIC NEHCTBUSA (TIO3HABATEIbHbBIC,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PacCKPBIBaTh CMBICT XMMHUYECKHX TOHATHHA (BBIACIATH WX XapaKTEPHBIC
NpHU3HAKK, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TOHSATHSIMH), HCIOJIH30BATh
TOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCHU(PUKAMA XUMHUYECKUX BEIIECTB W XMUMHUYECKUX PEaKIUH,
YCTaHABIMBATh TMPUYMHHO-CICACTBEHHBIC CBS3M MEXAY OOBCKTAMH H3YYCHHSI,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEIYKTUBHbIE, [10 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TPOILECCE TMO3HAHWUSA TOHITHS (NIPEAMETHBIC U
MeTamnpeIMETHbBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICNIbHBIE TIPE/ICTABIICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJEIBHBIX TPEICTABICHUN BBISIBIATH M XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBS3U U
IPOTHUBOPEYHS B H3y4aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABIICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHUS THIIOTE3BI TI0
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

OpUOOpETeHHe ONbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEICHUIO
YUCHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaOJIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM HWHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUIOB M (OPM MPEACTABICHUS, MTOIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHUE TMPUMEHATHh Pa3JIMUHbIE METOJbI W 3alpPOChl MPHU TMOUCKE M OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U TMO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOT'O UCTOJIB30BAHUS PA3TUYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh MW AaHAJIM3UPOBATh B Tpolecce Yy4eOHOH U
UCCJIEIOBATEIBCKON JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHl (B XOoJ€ jauaiora W (Wiu) AUCKYCCHH) IO
CyImecTBY  OOCyXmaemMoul TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  TPEICTaBISATh  IOJNYYEHHbIE  pE3yJbTaThl  [O3HABATEJIbHOM
NEATETbHOCTY B YCTHBIX M MHCbMEHHBIX TEKCTax; JAeNlaTb MPE3CHTALUIO
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W HCCIEIOBATEIbCKOW  JIEATEIIbHOCTH  MPU  PELICHUH
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4E€Ta OOLIMX HHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBH, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YyHHBeEpCaJbHbIEe YUeOHbIE 1eiiCTBHA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHHPOBATH,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
NO3HABATEIbHBIX 3a/a4, CaMOCTOATEIbHO COCTaBJIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUIX,
OLICHMBATh COOTBETCTBUE IOJIyYEHHOIO pPE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaraéMbl€ B YCIOBUM 3aJaHUN.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHUCA Hay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



JNeucTBUM, crnenuduyeckre g NpeaMeTHON obnacthu  «XUMHUS», BHUJBI
NEATEIBHOCTY MO  TOJYYEHHUIO HOBOI'O  3HAHUS, €ro HWHTEpHpeTaluH,
peoOpa3oBaHUIO M IPUMEHSHUIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIUSX.

K koHiy oOyuenusi B 8 kiacce npeiMeTHbie pe3yybTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PAaCKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX ITOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpPOIHAST M HEOTHOPO/AHAS ), BaJIEGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas JIOJIsl XUMUYECKOr 0 3JIEMEHTa B COSTMHEHUH, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJb, IJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasl peakius, Kiaccupukamusi peakiui: peaxiuu
COCAMHEHUS, PEAKUHH PAa3JIOKECHUS, PEaKIUH 3aMEUICHUS, PEeaKIuu
oOMEHa, 2K30- U DHJIOTEPMHUUECKHE PEAKIINH, TEIUIOBOM d(PpdeKT peakiuu,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS M HEMOJSPHAS KOBAJIEHTHASI CBS3b,
WOHHAs CBsI3b, MOH, KaTMOH, aHUOH, PacTBOp, MAaccoBas J0Jisl BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJHUKY IS COCTaBieHUS (HopMy
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAensITh BAJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHUM I10
dbopmyniaM, BHJ XUMHYCCKOW CBS3M (KOBaJeHTHAas HM HMOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbica Ilepuomumueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh IMOHMMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XAMUYECKUX 3JIEMEHTOB OT WX NOJOXKEHUs B llepumoamueckoil cHCTeMe,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTapo;

e OIMCHIBAaTHL W XapaKTepu3oBaTh TabmuuHyo ¢opmy Ilepuognueckoit
CUCTEMbl XMMHMYECKMX DJJIEMEHTOB: pAa3InyaTh T[OHITUA «TJIABHAS
nonarpymnmna (A-rpynmna)» u «mnodoouynas noarpynna (b-rpynna)», maneie u
OOJIBIIIEe TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MengeneeBa» C YMCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOIIee YHCIIO 3IEKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKasi OMUCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON JIEATEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEeMAaTHU3aIuIo, KiIacCU(PUKaIUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJISI U3Y4YEHUSI CBOICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUSA — HAOJIOJEHUE, U3MEpPEHUEe, MOAEIUPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BAaHUS  XUMHYECKONM  TOCYlIOM U
7a00paTOpHBIM  O0OpPYJOBAaHUEM, a TaKXKe IpaBuUjaM oOpalleHust ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJAa M KHCIOpOJa), INPUTOTOBIECHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, herondTanenH, METHIIOPAHXK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaThb CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUN: XUMHYECKHI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, NPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENECHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTajau3arop, XHUMHUYECKOE€ paBHOBECHE, OOpaTUMbIE U



HeoOpaTUMbIC PEaKIUHU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHHE U  BOCCTAaHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTANIMYECKAass penieéTka, KOppo3usi METaIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHuenTpanus [1/IK Bemectna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHSATUU U
MPUMEHSITh ITU TIOHSTHUS NMPU ONMKUCAHUM BEUIECTB U X MPEBPAILICHUII;
HCIIOJIb30BaTh XMMHYECKYIO CHMBOJIUKY JJIi COCTaBjieHUs Gopmyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEAMHEHUU Mo ¢opmyriaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEIETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONBIINE TEPUONBI, COOTHOCUTH
00O3HAUYEeHUsI, KOTOPbIE HMEIOTCS B TMEPUOJAUYECKOM Tabnuie, ¢
YUCJIOBBIMM  XapPaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M HUX COCAUHEHUN B
MpeAeax MaJIbIX MNEPUOJIOB U IJIaBHBIX NOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBY YYACTBYIOIIUX B pEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHIO CTENEeHEH OKHUCIIEeHUS
XUMHUUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOLIME U cheludUUecKue XUMHUYECKHUE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEPKAAs OINHCAHUE
pUMEpaMU MOJIEKYJISIDHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI04YEHN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKLIUA MOHHOI'O



oOMEHa, YpaBHCHHS pEaKIMid, TOJITBEPXKIAOIINX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJIAPHYIO W  MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMHUYECKON PEaKITNN;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7abopaTopHBIM  O0OpYJIOBaHMEM, a TakK)Ke IpaBuja oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJUTh  PEaKIMH,  IOJATBEPKIAIOIIME  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Ccyibdpar-, TUAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

IIPUMEHSITh OCHOBHBIC OIEpPAlliM MBICIUTEIBHON NEATEIbHOCTH — aHaIU3
U CHUHTE3, CpaBHEHUE, OOOOIIEHHUE, CHUCTEeMAaTU3AIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YEHHUS CBOWCTB BEIECTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAYYHBbIE METObl IIO3HAHUS —
HaOII0JICHUE, MU3MEPEHHE, MOJCSIMPOBAHUE, SKCIECPUMEHT (pealbHBIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 9 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edso0.ru/7f41837¢c

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso00.ru/7f41837c
99 Bonopon. Ilonarue o kucmorax 8 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Paznen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux 3jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 31eMeHTOB [l. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMuyeckas CBS3b. Eu6 10K
nOINOTEKA
3.2 OxuenuresnsHo- 8 https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c¢
PesepBHOE BpeMs 3 bubmaorexa LIOK
p P https://m.edsoo.ru/7f41837c¢
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bubnnoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 1 bubnuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edso00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [OK
' . PYIIBL p https://m.edso00.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



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

Paznen 3. MeTa/iibl M HX COeJUHEHUSA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [OK
' B p https://m.edso0o.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HNOYPOYHOE IINIAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi =~ odpa3oBaTesibHbIE
padoTsI padoThbI
pecypchl
1 OT. Ilpenmet xumuu. Posib xumuu B 1 butmmoreka [IOK
JKU3HU YeroBeka. Tena u Beecrsa https://m.edsoo.ru/ff0d210c
2 [lonstue o MeToax NO3HAHUS B XUMUU 1 bubamorera LOK
8 https://m.edsoo.ru/ffod227e
IIpakTueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOPUU U PUEMBI bubnnoreka [IOK
3 1 1
oOpalieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTtele BemecTBa M cMecH. CriocoObl bubmuorexa [IOK
4 . 1
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 1 bubmorexa LIOK
. . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bubnunorexa LIOK
A 1
6 TOMBI M MOJICKYIIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTsie U CIIOKHBIE BEIIECTBA 1 brbamorexa [HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH ITOCTOSTHCTBA COCTaBa BCHICCTB.

but6mmoreka [IOK
10 X .B
umirieckas popmyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHOCUTENBbHAS MOJIEKYJISIPHAsL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 bu6nunorexa LIOK
3JIEMEHTa B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. Mouib. butmmoreka [IOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMHu4decKkasl peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBuUs NIPOTEKaHUS bubnnoreka [IOK
15 .
XAMUYECKHAX PEAKINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Boluucnenust koamdecTBa, Macchl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LIOK
B . P https://m.edsoo.ru/ff0d5708
peakIuit
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS brbamorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIlIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIonenuct. O000IeHne bubmorexa OK
' B https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 Konrponsnas padora Nel no reme bubnnoreka [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech rasos. Cocras bubmmnotexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmorexa LIOK
poAta (peaxtt ’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoObI OTy4eHHUsT KHCIIOPO/ia B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I brbmorera [JOK
paTope | oip ' https://m.eds00.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKLnH, MOHATHE O bubmuorexa IHOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TorumBo (HedTh, yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, croco0bI )ero bubmmorexa [IOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALCHUS
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia brbamorexa [HOK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopon — snemMeHT u npocroe bubmmnorexa IHIOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCTOTAX M COTAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nmmorexa LIOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmnorexa IHIOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA

33 BCIIECTBA ra3a I10 €ro N3BECTHOM bubmorexa LIOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3oB 1o

34 ABHCHMIO peaKI[UHM Ha OCHOBE 3aKOHA bubmorexa HOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHH Ta30B

35 du3nyeckue U XUMHUYECKHE CBOMCTBA bubmuorexa IHOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lorsTie 00 bubmuoreka [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurtenb. HacwieHHbIe

37 U HI;HaCI)I peHHLIIe) ACTBOPBI MH:ICCOBaﬂ bubmorexa LHOK

m p PEL. https://m.edsoo.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
«IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK

38 R . o .

OIPEIENIEHHON MacCOBOM JONEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»

39 KonTponbHas padora Ne2 o Teme bubmmorexa [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
OKcHbl: COCTaB, KiIacCupUKaIus, bubnunorexa LIOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubimorexa LOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: cOCTaB, KiIacCU(pUKAIIHS, bub6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nunorexa LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o1 )eHI/ISI XHMHquKHe bubmorera [JOK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
JKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmorexa [IOK
47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edso0.ru/00ad9b7c
COEJIMHEHUI»
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edso0.ru/00ad9a50
bu6nunorexa LIOK
49 O06o001eHre U cucTeMaTU3aIus 3HaHUH
. . https://m.edsoo.ru/00ad9ch2
KontponbHas pabota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMHUYECKHX 31eMeHTOB. [loHsTHE O bubmorexa LOK
' https://m.edso00.ru/00ad9ffa
TpyIIax CXOAHBIX JJIEMEHTOB
[Teproanueckuii 3aKOH U
52 [lepromnueckas cuCTeMa XMMHUYECKUX bubmmorera [JOK
p https://m.edsoo.ru/00ada52c
anemenToB J. 1. Menneneena
bu6nmmorexa LIOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bubmnorexa IHIOK

54
anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
55 aTOMOB 3JieMeHTOB [lepuoanyeckoit bubmmorexa [JOK
PHOA https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubnuorexa [IOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [leprnoandeckoro 3akoHa aJist
pa3BuTHs HayKu U npaktuku. [1. U. bubnmnoreka [JOK
57 .
MenneneeB — y4E€HBIN, IEAATOT U https://m.edsoo.ru/00ada96e
rpa)kIaHUH
O00011IeHNE U CUCTEMATHU3aIMs 3HAHUH bubmnorexa IHIOK
58 .
/ Beepoccuiickas mpoBepoydHas paboTa https://m.edsoo.ru/00adb33c
Konrponbnas padora Ne4 o reme
59 «CtpoeHue aToMa. XUMHUYECKasl CBS3hY bubmorexa LIOK
p . ' https://m.edso00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DIEeKTPOOTPULIATEIBHOCTh ATOMOB bubnmnoreka [JOK
60
XUMHUYECKHUX 3JIEMEHTOB https://m.edso0.ru/00adaab8
61 Honnas xuMmudecKkas CBS3b bubmorexa LOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHas moasipHas XMMUYECKast bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKAS bubanoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6 OK
64 CreneHb OKUCICHHS nommoreka [

https://m.edsoo.ru/00adae28
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65 OKUCIUTENbHO-BOCCTAHOBUTEbHbBIC 1 bubmuorexa [IOK
peakiumn https://m.edso00.ru/00adb076
bu6nunorexa LIOK
66 OKUCIUTEIN U BOCCTAHOBUTEIU 1 httos://m.eds00.ru/00adb076
O00011IeHIE U CUCTEMATU3aIUs 3HAHUH
67 o teMe «CTpoeHne aroMa 1 bubmmorexa [OK
p ’ https://m.edsoo.ru/00ad9cb?2
XUMHYECKas CBI3b»
. bubnmoreka [JOK
68 O00011IeHIE U cCUCTEMATU3aIMs 3HAHUH 1 httos://m.edsoo.ru/ffOd61ch
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne Jara nudpoBble
Tema ypoka Kontpoabubie | IlpakTuueckue bp
n/n Bceero H3y4yeHusi  o0pa3oBaTesIbHbIE
padoTbI padoThbI
pecypcsl
OT. Ileproanyeckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bubnmorexa LIOK
XUMHUYECKHUX deMeHToB [[. U. https://m.edsoo.ru/00adb59e
Menpaeneera
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa LIOK

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

3 Knaccudukanus m HoMeHKIaTypa 1 bubmmoteka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITHI 1 bubmuorexa [IOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpeHue u yriayoaeHue 3SHAaHUH 1 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiacca»

6 Krnaccudukanus XuMHIecKux 1 bubanoreka [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKOMN

7 eakiuu. [IoHATHE O TOMOT€HHBIX U 1 Bubmorexa ITOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.

bubnunorexa LIOK
8 @dakTopbl, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubmuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CHUIbHbIE U cl1a0ble Bubmaorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmaorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pvz[ https://m.edsoo.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmaorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bub6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perenue 3kcnepuMeEHTATBHBIX bubmaorexa LIOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [OK
b a TRHAITHA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 Xuﬁnqecxie CBgﬁCTBa Ha IIPUMeEDE Bubmaorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bu6mmoteka [IOK
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XUMHYECKHE CBOMCTBA, I10JIy4YEHUE,
IIPUMEHEHNE

https://m.edsoo.ru/00adel104

[Tpaktuueckas padora Ne 2 o Teme

bubnunorexa LIOK

20 «ITomydyeHne CONIHOM KHCIOTHI,
y . . https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Breruucnenus mo ypaBHEHUSAM
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3 bubmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnuorexa [IOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIMY CEPBI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo1, CTpOCHHE, bubnunorexa LIOK
24 .
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso0o.ru/00ade802
Oxkcuabl cepol. CepHast KUCIIOTA,
25 (bI/ISI/I‘IeCKI/IE u xmi)nquKHe CBOMCTBa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. bubnuorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaroIlel cpeibl COeAMHEHUSIMHU
cepsl
97 Brruucnenue MaccoBol J0JIM BBIXO/a bu6mmorexa [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA dJIEMESHTOB bu6mmoteka [JOK
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VA-rpynmnsl. A30T, pacnpocTpaHEHUE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

bubnuorexa [IOK

29 XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U
’ yi https://m.edso00.ru/00adf004
MpUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyeHne amMmmuaka, U3yueHue ero bubmmorexa [IOK
. I > 1371 https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQU€CTBE MUHEPATBbHBIX

32 00peHmit. XUMHYECKOE bubmorexa LIOK
yAoop ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOICH CpeIbl
COCTMHEHUSIMU a30Ta
docdop. Oxeun docdopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((i))Ta (1)(1)1531/1(‘16)01(1/16 u bubmmorexa [IOK

p o https://m.edso0.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTyYCHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arps3HeHue IPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (1;)1/131/1{,160;1’46 U XUMHUYECKHE bubmorera LOK

p P AC https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupel yriaeposaa, ux GuU3ndeckue u bubnuorexa [IOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE MPOOIEMBI,
cBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)

37 VYronbpHas KUciioTa U €€ Cou brbamorexa LHOK
https://m.edso00.ru/00ae006¢
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakuus Ha kapOoOHaT- https://m.edso0.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorexa LIOK
https://m.edso0.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coenunenust bubmmorexa [OK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIbHBIX 3aJa4 110 TEME bubnuorexa [IOK
«BaxkHeiire HeMeTaJTbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHEHUS
Konrtponsnas pabora Ne3 o reme

42 «Bakneimme HeMeTauTbl U UX bubmorexa LIOK

https://m.edso0.ru/00ae0e18
COCTMHEHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METAJJIOB.

43 Merannueckas CBsi3b U bubmmorexa [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.

. bu6nmmorexa LIOK

44 DIEeKTPOXUMHUYECCKUN PSIIT

HanpsH>KeHUH METaJlIOB

https://m.edsoo.ru/00ael1156
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OO6mre crnocoObl MOTyYeHUS
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHCHHUIM XHMHWYCCKUX pEaKITHit bubmorexa HOK
yp peatiui, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
IpUMECH
46 IloHATHE O KOPPO3HH METAIIOB brbmorera [JOK
pp https://m.eds00.ru/00ae1278
bu6nunorexa LIOK
47
[HemonEie MeTatEL https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMENBHBIE METAJIIIBI — bubmuoreka [IOK
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baknerinme coeTMHEHUS KaabIIHs bubmmorera [JOK
a H https://m.edso0.ru/00ae15e8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAaHUH
JKécTkocTh BOABI M CLIOCOOBI €6 bu6mmoreka [IOK
52
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpaxkTrueckas padora Ne 6 o Teme
53 "YKEcTKOoCTh BOJIBI U METOJIBI €6 bubmorexa ITOK
" https://m.edso0.ru/00aelae8
yCTpaHEHUS
bubnunorexa LIOK
54 An I
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bubmmorexa [LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, THAPOKCHUABI U COJIM KEJIE3a

bu6nunorexa LIOK

> (1) u xene3a (1) https://m.edso0.ru/00ae35e6
58 O060011IeHE U CHCTEMAaTH3aINs
3HaHUN
[TpakTuueckas paborta Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3324 110 TEME bubnmnoreka [JOK
«BaxxHeumue MeTaibl U uX https://m.edso0.ru/00ae3de8
COCMHEHUS
Bbrancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIHil, €CIN OAUH U3
50 pEareHToB /1aH B U30bITKE WU bu6mmorexa [LIOK
COIEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOM JJOJU BBIXOJIa TIPOAYKTA
peakuuu
61 O060011IEHNE U CUCTEMATH3AIHS
3HAaHUU
Konrponsnas padora Ne4 o reme
62 «BakHele MeTaIbl U UX
COETMHEHUS»
63 BemectBa 1 matepualibl B bubanoreka [JOK
MOBCETHEBHOW )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuorexa [IOK
OKpYKarollei cpeasbl https://m.edso00.ru/00ae4270
65 Posnb XMy B perieHun bubmmorexa LIOK
IKOJIOTHYECKUX TIPOOIIEM https://m.edso0o.ru/00ae4270
66 O0600611eHe U cUcTeMaTU3aLINsS bubmmorexa [IOK
3HAHUI https://m.edso0.ru/00ae0dOa
67 O00011eHNE U CUCTEMATH3AIINS butmmoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

3HaAHUU https://m.edsoo.ru/00adb33c
68 O0001IeHNE B CUCTEMAaTH3aIIHS 1 bubmuorexa [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




HNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHON MIPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHUs

1

ITo Teme: «HepBOHaqaanHe XHUMHUYCCKUEC ITOHATHUA»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TMIOHSATHUNA: aTOM,
MOJICKYJIa, XUMHUYECKHM JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXHOE
BEILIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJICKYJsipHAs Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JAOJs XHMHYECKOIO
DIIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O00BEM, XMMHUYECKas PEaKIvs,
KnaccupuKalusg — peakiuil:  peakuuud  COSAUHEHHS,  PEaKIUu
paslIoKCHHUSA, PEAKIUW 3aMEIICHHs, peakiuu oOoOMeHa, JK30- |
SHIOTEPMUUYECKHE PEaKIMH, TEINIOBOW 3(PdeKT peakmuu, pacTBop,

MaccoBasi 10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAI|sl) B pacTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MIOHATHH H

MPUMCHATDH OTU IMOHATHA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

UCTIOJIB30BaTh XMMUYECKYI0 CHUMBOJHKY JIUJIsl COCTaBIICHUS (HOpMYI

BEILIECTB U YPABHCHUN XUMUYECKUX pPEaKIUn

1.4

pacKpbIBaTb CMBICJI 3aKOHOB COXPaHCHUA MacCChblI BCIICCTB,
MMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIAPHOTO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OmnpeacCIAATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOIMHCHUAX

1.6

KJacCU(UIUPOBATh XMMHUYECKHE peakuuu (110 YHUCIYy U COCTaBY

YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJSAPHYIHO W MOJIAPHYHO MAacCChl

BCIICCTB




1.8

BBIUUCIIATH MACCOBYHO JOJJIO XHUMHYCECKOTO 3JIEMCHTA II0 (bopMyne

COCIHNHCHUS,

1.9

BBIYHCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HAOJIIO/IEHUE,
U3MEpEHUe,  MOJCIHUPOBAHHE,  OSKCIEPUMEHT  (peasJbHbIl U

MBICJIEHHBIN )

Ilo Teme: «BaxHeunmme npeacTaBUTEIN HEOPraHUYECKUX BEILIECTB)

2.1

pacKpbiBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX MOHSATHUH: OKCHI,

KHCJI0Ta, OCHOBaHHUEC, COJIb

2.2

OonpeacsATb MPUHAICKHOCTL BCHICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coelrHeHu# no hopmynam

2.3

KJIACCU(PUITUPOBATh HEOPTAHUYECKHUE BEIIECTBA
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XapaKTepu3oBaTh (OMUCHIBATH) OONME XHMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpPXkAasi OMHCAHHE MpPUMEpPaMU

MOJIEKYJISIPHBIX YPaBHEHUNM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUNA

2.5

2.6

IMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHUCUMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTU HPOTCKAHUA XUMHUYCCKUX

IpEeBpaIleHUH B Pa3IMYHBIX YCIOBHUIX

cleloBaTh TMpaBWIaM TOJB30BAaHUS XHMMHUYECKOM TOCylnod H
1a00paTOpHBIM 00OPY/IOBAHHEM, a TaKXKe IpaBUjaM OOpaIleHUs ¢
BEUIECTBAMH B COOTBETCTBHUH C HHCTPYKIHUSMHU 10 BBINOJIHEHUIO
Ha6opaTopH51x XUMHWYCCKUX OIBITOB IIO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BemiecTB (BOJOpPOAA M KUCIIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNPENEIEHHON MacCOBOM JIOJIEM PacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATHL U MPOBOJUTH XUMHUYCCKUC SKCIICPUMCHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIIOYEH H KUCIOT C TOMOIIBIO

MH/IMKAaTOpPOB (JIaKMYC, (heHOIPTANCHH, METUIIOPAHXK U JPYTHUE)

2.7

MMpOBOAUTD paC‘léTBI 0 YpaBHCHHUIO XUMHUYIECKOMN pcaknuu

ITo Teme: «llepuommueckuii 3akoH u Ilepmommueckas cucrema
xumuueckux snemeHTtoB J[. M. MenneneeBa. CtpoeHne aTOMOB.

Xumudeckas cBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pe€akuuun»

3.1

pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHX MOHATHUN: SApO aTtoma,
ANIEKTPOHHBIN C€JOHl aTroma, aTOMHas OpOWTalmb, pagUyc aToMma,

XUMHYCCKasA CBA3b, IMOJIKIpHAd W HCIOJIIPpHAad KOBAJICHTHASA CBA3b,




QJICKTPOOTPULATCIIbHOCTL, HWOHHAA CBA3b, HWOH, KA4THWOH, 4aHUWOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTI) XHUMHUYCCKHUE DJICMCHTbBI

3.3

ONHCHIBAThL M XapaKTepu3oBaTh TaOnmmuHyto (Gopmy [lepuomndeckoit
CHUCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs
noarpynna (Arpymnma)» u  «nobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIbIIHEY NEpUOAbI

3.4

packpbiBaTh cmblci llepuogudeckoro 3axkoHa J[.MI. Menneneesa:
JIEMOHCTPUPOBATH TOHUMAHUE NIEPUOAUYECKOMN 3aBUCUMOCTU CBOMCTB
XUMUYECKUX DJIEMEHTOB OT HUX MOJoXeHusa B Ilepuonnueckoi

CHCTCMC

3.5

COOTHOCUTh  OOO3HAYCHMs, KOTOpbIE HMMEIOTCS B TaOiwuIe
«Ilepuoanyeckas cucreMa XUMHAYECKHUX 3JIEMEHTOB J.N.
MeneneeBay ¢ YHCIOBBIMA XapaKTEPHCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJIEMEHTOB (COCTaB H 3apsj sapa, oO0IIee YHCIIOo

AIIEKTPOHOB U PACTIPEAEICHUE UX IO AIEKTPOHHBIM CIIOSIM)

3.6

OmnpeacCiTh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6HHaprIX

COCOMHCHUAX

3.7

Omnpeac/iTb BUJ XUMHUYECKOMN CBSI3U (KOB&J’ICHTH&H u I/IOHHaSI) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHUA

1

Ilo Teme: «BemecTBO 1 XUMHUUYECKask PEAKLIUS

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHMX IIOHATHH: pacTBOD,
AJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLUALINS,
peakiMy MOHHOTO OOMEHa, KaTalu3aTtop, XMMHYECKOe DPaBHOBECHE,
o0Opatumble u HeoOpaTHMBbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKUCJIUTEb,
BOCCTAHOBUTEJIb, OKHCIIEHHME U BOCCTAHOBIICHHWE, aJUIOTPOIIHS,
aMpOTepHOCTh,  XMMHUYECKas CBA3b  (KOB&JIEGHTHAs, HWOHHaf,

MeTaljiuueckas), KpUCTAIJIMYecKas peméTka, CIUIaBbl, CKOPOCTb




1.2

XUMHYECKOU pcaknuuu

HIUTIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MMOHATHHA H

IMPUMCHATH OTU IMOHATHSA ITPU OIMMCAHUHN BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISAITh yPaBHEHUS 3JIEKTPOJUTHUYECKON AMCCOLMALMN KHUCIIOT,
HIeJIOYEN M COJIEM, IOJIHBIE M COKpAIIEHHBIE YPABHEHUS DPEaKLHW

WOHHOI0 0OMeHa

1.4

pacKpbIiBaTh CYHIHOCTb OKHUCIIUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKum”I

NMoCpeACTBOM COCTABJICHUSA DJICKTPOHHOT'O OanaHca dTHX peaKI_II/Iﬁ

1.5

IMPOBOJAUTH paC‘IéTH 10 YpaBHCHHUIO XHUMHYECKOHN pCaKnu

Ilo Ttemam: «HemeTamimbl W HX COCIUHCHUA» H «MeTtamiel U UX

COCOAMHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATH) O0IIME U CTICTIM(UIECCKUE XUMUIECKUE
CBOMCTBA TPOCTHIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkAasi OIMHUCAHUE
pUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIIMX

XUMHYECKHX PEaKIUi

2.2

COCTaBJIAATh YpPaBHCHHA peaKLII/IfI, MOATBCPKAAOIHNX CYHICCTBOBAHNC

T€HETUYECKOH CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHU,
BO3MOXHOCTH IPOTCKAHUA XHMHUYCCKHX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBUAX
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CJIEIOBAaTh TpaBWJAM  TIOJb30BAHUS XHUMHYECKOW TIOCYIOH U
1a00paTOpHBIM O00OPY/IOBAHUEM, a TaKXKe IpaBUjaM OOpalleHus C
BCIICCTBAMHU B COOTBCTCTBUHM C HWHCTPYKHOHAMHU 110 BBIIIOJHCHHUIO
J'Ia60paTOpHBIX XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U co61z1paHmo

ra3000pa3HbIX BEMIECTB (aMMHUAKa M yrIIEKUCIIOro rasa)

2.5

OPOBOJUTH PEaKIHUM, MOATBEPKIAIONIME KAayeCTBEHHBIH COCTaB
pPa3NUYHBIX BEIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPHI-,
Opomuza, wuonupa, kapbonar, ¢docdar, cuaMKaT,  Ccyabdart,
T'HPOKCHUIMOHBI, KaTHOHBI aMMOHHS, MOHBI M3YYEHHBIX METaJIIOB,

MNPUCYTCTBYIOIHEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKHUX BCIUICCTB

[To Teme: «XUMHUS U OKPYXKAIOIIAs cpeaar

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuil: [IJIK

BCIICCTBA, KOPPO31d METAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpanunu MBICITUTETbHOM JCATCIIbHOCTH —




aHallu3 MW CHHTC3, CPaBHCHUC, O606H.[CHI/IC, CHUCTEMATU3aluIo,
BBIABJICHUEC TNPUYHUHHO-CIICACTBCHHBIX CBsA3EH — AJid U3Y4YCHHA
CBOMCTB BE€IICCTB MU XUMHYCCKHUX pCaKHHﬁ; €CTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHHUA — Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC, MOACIHNPOBAHUC,

AKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMbIii 3J1eMEHT COAEPKAHUS

1

HCpBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA

11

HpenMeT XUMHUHU. POJIb XUMHUHM B KHU3HH YE€IOBEKA. XHMHSI B CHCTEME HayK.
Tena u BemiecTBa. Du3MUECKue CBOMCTBA BCIICCTB. ArperaTHoe COCTOAHUC

BCHICCTB

1.2

TTousite 0 MeTonax mo3HaHusa B XuMud. Yucrtele BemecTsa n cmecu. CriocoObl

pasaeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue dieMeHThbl. CHMBOJBI XUMHYECKHX

351eMeHTOB. [IpocThie U C10kKHBIE BeleCTBa. ATOMHO-MOJIEKYIISIPHOE YYCHHE

14

1.5

Xumudeckasi popmyrna. BaaeHTHOCTP aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH
IMOCTOSHCTBA  cocTtaBa  BemecTB. OTHOCUTENbHas  aTOMHAas  Macca.
OTtHOcuTeNbHAs MOJIEKYJIsipHas Macca. MaccoBasi 107151 XMMUYECKOTO 3JI€MEHTa
B COEIMHEHNH

KonnuectBo BemectBa. Moisib. MosisspHasi Macca. B3auMoCBsI3b KOJIMYECTBA,

Macchl W 4YMCla CTPYKTYPHBIX €IWHUI] BemiecTtBa. Pacuétsl mo Qopmynam

XHUMHUYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

@u3nyecKue U XUMUYECKHE SABJICHMS. XUMHUYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BELIECTB. XuMuieckue ypaBHeHus. Kiaccuduxamus

XUMHUYECKHUX pPeaKUi (COeNMHEHU, pa3I0KEHHs, 3aMEIlIeHUs, OOMeHa)

1.7

XHUMHUYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU IOCYIOH, ¢ IIpaBUIIaMU
pabotel B abopatopuu u npuéMamu OoOpalieHuss ¢ J1a0opaTOpHBIM
o0OpyJOBaHHEM, H3yYeHHE U ONHUCaHHWe (U3UYECKUX CBOMCTB 00pa3loB
HEOpPraHMYeCKUX BELIeCTB, HaOmoneHue Qu3nueckux (IUIaBIEHUE BOCKA,
TasiHUE JIbJla, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAlMs BOJbI) U
XUMHUYECKMX  (TOpeHHe  CBeYM, MPOKAJIMBAaHUE  MEIHOW  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOM) SBJIEHWW, HAOIOJICHHEe W OIUCaHUE
MPU3HAKOB MPOTEKAaHHWs XUMHUYECKUX peakiuil (pa3jokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOpUAOM Oapus, pa3ioXKeHHUEe
ruapokcuaa menu(ll) npu HarpeBaHuu, B3aUMOJICHCTBHUE KeJie3a C pacCTBOPOM

commu meau(ll), nzyuenne cnocoO6oB pazneneHus: cmecei (C MOMOIIbI0 MarHuTa,




(I)I/IJ'IBTPOBaHI/Ie, BBIITAPUBAHUC, AUCTUIIALINA, XpOMaTOFpa(I)I/ISI), IMPOBEACHUC
O4YUCTKH HOBapCHHOfI coJiy, Ha6J'IIO,Z[eHI/IC " OIIMCaHHUEC PE3YIbTATOB IIPOBEACHUA
OIlbITa, HWIUIIOCTPUPYIOIIETO 3aKOH COXpPAaHCHHSA MACChl, CO3JaHHUC MO,I[CJ'IGﬁ

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxwneriuve npencraBuTeNId HEOPraHUYECKUX BEIIECTB

2.1

Bo3agyx — cmece razoB. CoctaB Bo3myxa. Kucimoponm — sieMeHT W mpocToe
BerecTBo. HaxoxaeHue Kuciopoja B Hpupoje, Gu3ndeckne W XUMHUYECKUE
cBoicTBa (peakuuu ropenus). Oxcunbl. Ilpumenenmne kucimopoga. CrocoObl
MONTyYeHUS] KHUCJIOpoAa B Jab0OpaTopud W MPOMBINUIEHHOCTH. KpyroBopoT

Kucaopozaa B mpupoze. O30H — ajutoTporHas MOAU(UKaLKs KUCIOpoia

2.2

TennoBoil 3PekT XUMUUECKOH peaku, TEPMOXUMHUYECKHUE YPaBHEHUS, IK30-
U 3HJO0TEpMUYECKHE peakuy. TOIIMBO: yroyib u MeTaH. 3arpsi3HeHHe BO3/1yXa,

YCWICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bonopon — anmemeHnT m mpoctoe BemecTBo. HaxoxxneHnue Bompopoaa B IPHUPOJE,
¢u3nueckue M XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOObI TOyYEHHSI.

Kucnore! 1 commn

2.4

Modnsipublii 006EM ra30B. PacuéTsl MO0 XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBorcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HaceiienHble 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 101 BelleCTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBL.
OcHoBanug. Ponab pacTBOpOB B MPHUPOJE M B KU3HU 4esloBeKa. KpyroBopot
BOJbI B TMpUPOJE. 3arpsi3HEHHWE MPUPOAHBIX BoA. OxpaHa M OYHKCTKA

MPUPOHBIX BOJ

2.6

Knaccudukamus nHeopranmueckux coemuHenuid. Oxcuapl. Knaccudukanus
OKCHJIOB: cojieoOpasyronue (OCHOBHbBIE, KHCJIOTHBIE, aM{QOTepHblE) U
HeconeoOpasyromue. HoMmeHnknatypa okcuaoB. dusznueckue U XUMHUECKHE

CBOMCTBA OKCHIOB. [loimyueHne okcuaoB

2.7

OcuoBanust. Knaccudukauus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHuii. DU3NYECKUEe U XUMHUYECKUE CBOMCTBA

ocHoBaHuil. [lonydeHne ocHOBaHUNI

2.8

Kucnotel. Knaccudukanuus xucnor. Homenknatypa kucinor. dusznyeckue u
XUMHUYECKUE cBoMicTBa KuciaoT. Pgan aktusBHocTH MetamwioB H.H. Bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseit. @u3nyeckue M XMMHYECKHE CBOWCTBA COJIEH.

[Tomyuyenue conent




2.10

2.11

I'enetnueckas cBsI3b MCKAY KiIaCCaMH HECOPTAaHNUYCCKUX COE€JUHEHMI

XUMHUYECKUI  HKCHEPUMEHT: KauyeCTBEHHOE ONpeACNeHHE  COAEp KaHUs
KHCJIOpO/la B BO3JlyXe, IOJYy4YeHHUE, COOMpaHME, paclo3HaBaHUE U H3y4EHHE
CBOMCTB KHCIIOpOJa, HAaOMIOeHNE B3aUMOJIEUCTBUS BEIIECTB C KUCIOPOIOM H
yCIIOBUSI BO3SHUKHOBEHHS U MpEKpallleHusi TopeHus (moxkapa), 03HaKOMIIEHHUE C
oOpa3liaMyd OKCHJOB M ONHUCAaHHWE MX CBOMCTB, MOJy4YeHUE, coOupaHHe,
pacno3HaBaHUE M M3y4YEHHE CBOWCTB BOAOpoJa (TOpeHue), B3aUMOJIECHCTBUE
Bogopoaa ¢ okcugom menu(ll) (BO3MOXKHO HCTIONB30BAHKME BHIEOMATEPUATIOB),
HaOmrofleHne OO0paslloB BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBaHUE
0COOCGHHOCTEH  pacTBOPEHHUS BEIECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAacCCOBOM J0JIEH PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCIiCTBUE BOJBI C MeTallaMd (HaTpUeM M KaJlbIUEM)
(BO3MOXXKHO HCIIOJI30BAaHME BHJIEOMATEPUANIOB), ONIpEEICHHE pPacTBOPOB
KHACJIOT M 1IeJlouedl C IOMOIIbI0 MHIMKATOpOB, MCCIEIOBaHHE OOpa3loB
HEOPraHMYECKUX BELIECTB PpAa3JIMYHBIX KJIACCOB, HAOJIOJAEHUE W3MEHEHUs
OKpacKd MHIMKAaTOpPOB B pacTBOpax KHUCIOT M INEJOYeH, H3ydeHue
B3aumojeicTBus okcuga menu(ll) ¢ pactBopom cepHOM KHUCIOTBI, KHUCIOT C
MeTaJlJIaMH, peaklMii HeUTpaln3aluu, NoJy4yeHHe HEPaCTBOPUMBIX OCHOBAHMIH,
BBITECHEHHWE OJHOr0 MeTalla JApPYyrdM M3 pacTBopa COJIM, pEIIeHHE
9KCIIEPUMEHTANIBHBIX 33/au 1o TeMe «BakHelne Kiiacchl HEOPraHMYECKHX

COEIMHEHUID)

[Tepuoanueckuii 3akoH u llepuonndeckas cuctreMa XMMUYECKUX JIEMEHTOB
J.1. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCIUTENIBHO-

BOCCTAHOBHUTCIILHBIC PCAKIIUU

3.1

[lepBble TOMBITKM KiIacCH(PHUKAIMKA XUMHUYECKUX dJieMeHTOB. [loHsaTHE O
TpYyNIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIC M IIEIIOYHO3EMEIbHBIC METaJlIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHhI, KOTOpble 00pa3yioT amdpOTepHBIC

OKCHUAbI U TUAPOKCHUABI

3.2

[lepnonnueckuit 3axoH. [lepnoanueckas cucreMa XuMu4YeCcKux snemeHToB J[. 1.
Meneneesa. Kopotkonepuoanas u JUIMHHONIIEPUOIHAS bopmbl
[lepuonnueckoit cucreMbl xuMuuyeckux oanementoB J[.M. Menneneesa.
Ilepuonbl u rpynnsl. PU3HYECKUI CMBICI IOPAIKOBOIO HOMEpPAa, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

3.3

Ctpoenue atomoB. CocTaB aTOMHBIX sifep. M3otombl. DnexkTponsl. CTpoeHue

QJICKTPOHHBIX 000JIOYEK aTOMOB IECPBBIX 20 XHMMHYECKMX DBJIEMCHTOB




[Tepuonnueckont cucremsl /.M. MenneneeBa. XapakTepUCTUKa XUMUYECKOTO

3JIEMEHTA 110 €ro nojoxkeHuto B [lepuoanyeckoii cucreme [[.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TpylmaM M NEpUoaaM.
3nauenne [lepmoamdeckoro 3akoHa u Ileprognyeckoi CUCTEMBI XUMHUYECKHX
3JIEMEHTOB U1l pa3BUTHUS Hayku W mpakTuku. J[.I. MenneneeB — y4€HbId U

IrpakJaHUH

3.5

Xumnueckass cBsizb. KoBaneHTHas (MoJdsipHass M HEMNOJIsIpHAsi)  CBSA3b.

9JICKTpOOTpI/II_IaTeJ'IBHOCTB XUMHUYECKHUX 3JIeMEHTOB. loHHAas CBSI3b

3.6

Crenenp okuciacHusa. OKHCIMTEIbHOBOCCTAHOBUTCIBHbBIC pcaknuuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBIICHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUN OSKCHEPUMEHT: HU3Y4YeHHE O0O0paslloB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJICMCTBUE THUAPOKCHIA IMHKA C pacTBOpaMu KHUCIOT M
Hieyouei, MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOLINX HMPUMEPHl OKHUCIUTEIBHO-

BOCCTaHOBUTEJBHBIX peaklnil (rOpeHne, peakluy pa3iokKeHHsl, COeTUHEHNUS )

9 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

BeniectBo n xumnueckas peakuus. [loBropenue

1.1

Ilepunonnueckuit 3axoH. Ileproauyeckas cuctema XuMU4eCcKux siaemeHToB J1.1.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOMCTB
XMMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kajus, KaJlbLUsi MU HX
COCJIMHEHUI B COOTBETCTBUU C IIOJIOXKEHHEM 3JIEMEHTOB B llepmonmdeckoit

CUCTEMC U CTPOCHUECM UX aTOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBSI3U. THUMBI KPUCTATNIMYECKHUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH
U BUJa xumuueckoi cBs3u. Kiaccudukanust 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BEIIECTB (MEXKIyHApOAHAs W TpUBHAIbHAs). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIUXCA K PA3IU4YHBIM  KJaccaM HEOPTraHWYECKHX COCIUHECHHM,

TCHCTUYCCKAs CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX peakIMid 1Mo pa3IuvHbIM MpU3HAKaM (10 YUCTY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIECTB, MO TeIIoBoMYy 3(ddekry, Mo

W3MEHEHMIO CTEIEHEH OKHUCICHUS XHMHYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1o y4acCTHro KaTaJII/I3aTOpa) . DK30- n OHAOTECPMHUYCCKUC pcaknuuu,

TEPMOXUMHNYECKUEC YPABHCHUAA. ITonsarue o CKOpPOCTH XHUMHYECKOHU p€akuuu

1.4

[Tonsitue 00 oOpaTUMBIX U HEOOPATUMBIX XMMHYECKUX peakmnusax. [loHstue o
TOMOT'CHHBIX U I'€TCPOTCHHBIX PCAKIUAX. IToHATHE O XUMHUYECKOM PaBHOBECCHHU.
q)aKTOpI)I, BJIIMAIOIIHUE Ha CKOPOCTH XUMHUYECKOU pPC€akKuMu MW IIOJIOXKCHUC

XUMHYCCKOI'0 paBHOBECCHUA

1.5

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, AJIEKTPOHHBIN OanmaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHHE  ypaBHEHHM
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAaKLUl C HUCIOJB30BAHUEM METOJA

ANEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTUUECKON AUCCOIMALMHU. DJIEKTPOIUTHl U HEIIEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3M TUCCOLIMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckor cBs3u. CteneHsb aucconnanuu. CUIIBHBIE U CIA0BIe AIEKTPOJIUTHI.
Peakiiun nonHoro ob6meHa. YCIOBHsI TPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE U COKpalléHHblE WOHHBIE YypaBHEHHUS peakiuil. CBolicTBa KHCIIOT,
OCHOBaHHUN H COJIE B CBeTE€ TIPEACTABICHUH 00 OSIEKTPOJMTHYECKOM

aucconuanuu. KadyecTBeHHbIE peakini Ha HOHBL. [loHATHE O ruaponuse coneit

1.7

XUMHUYECKUN SKCHEPUMEHT: O3HAKOMJICHHE C MOJCISAMH KPUCTAJUTMUECKUX
pPEIIETOK HEOPraHMUYECKUX BEIIECTB — METAUIOB U HeMeTawioB (rpadura u
ajaMasa), CIOXHBIX BEIIECTB (XJOpUIa HATpus); HUCCIEIOBAaHUE 3aBUCHUMOCTU
CKOPOCTH XHMHYECKOM peakuud OT BO3ACUCTBUSA pa3IUYHBIX (DaKTOPOB;
HCCJIEIOBAHUE  BJIEKTPONPOBOAHOCTH  PACTBOPOB  BEUIECTB,  Mpolecca
JTUCCOLIMALMM  KHUCIIOT, IIeno4Yel W colell (BO3MOKHO HCIOJB30BaHUE
BUJICOMAaTEpPHAIIOB); TMPOBEACHHE OMNBITOB, WJUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUsl peaklnii HOHHOTO oOMeHa (0O0pa3oBaHUE OCa/iKa, BbIIEJICHUE Tra3a,
o0pa3oBaHUE BOJIblI); ONBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakuuil (TOpeHHe, PeaklUu pa3yioKeHUs, COCTUHEHUS);
pacro3HaBaHUE HEOPTAHMUECKUX BEIIECTB C TOMOIIBI0 KAaU€CTBEHHBIX PEaKITHil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramer n ux COCIUHCHUA

2.1

O6mas xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHue U GuU3NYecKrue CBOMCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XHMHYECKHE CBOMCTBA Ha MpUMEpEe XJopa
(B3amMoOIeiCTBHE C MeETajUlaMH, HEMETaUIaMHM, IIeJoYaMu). XJIOPOBOIOPOI.

Consanas KHCJIOTa, XUMHWYCCKUC CBOﬁCTBa, MMOJIYYCHHUC, IPUMCHCHUC. HeﬁCTBHe




XJIOpa U XJIOpPOBOAOpPOJa HAa OpraHHU3M YCJIOBCKA. Baxneiimue XJIOpUAbI U UX

HaxXO0XXACHUEC B IIPUPOAC

2.2

O6mas xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHu okucienus. CtpoeHue u puznyecKrue cBOWCTBa
MPOCTBIX BEUIECTB — KHUCJIOpOAa M Cepbl. AJUIOTPONHBIE MOAM(PHUKALUU
KHCJIOPOJIa W cepbl. XUMUYECKHE CBoOMcTBa cepbl. CepoBOAOpPOMA, CTPOCHHE,
¢u3nyeckne W XUMHUYECKHE CBoOWcTBA. OKCHIBI CEephl KakK MPEICTaBUTEIN
KUCJIOTHBIX OKcHJ0B. CepHas KUCIIOTa, (PU3NUYECKHE M XMMHYECKHE CBOMCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KHCIOT M cnernuduyeckue). XUMHUYECKHe
peaxiuu, JeKale B OCHOBE MPOMBIIUICHHOTO CIOcO0a MOIy4eHHsI CEpHOM
kucnoThl. Ilpumenenue. Conu cepHOM KHUCIIOTBI, KaueCTBEHHas pPEAaKUUs Ha
cynbdar-uoH. Haxoxenue cepbl u €€ coeMHEHUI B npupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIoIel cpelbl COeTMHEHUSIMHU Ccephbl (KUCIOTHBIE TOX[IH,

3arpsi3HEeHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0 MPeA0TBPAIlCHHUS

2.3

Obmas xapaktepuctuka 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTETIEHNU OKUCIIEHUS. A30T, paCIpOCTpaHEHUE B IPUPO/IE,
¢du3nueckue U XuMHUeckue cBoiictBa. Kpyrosopor azora B npupoje. AMMHUax,
ero (u3MYecKne W XMMHUYECKHE CBOICTBa, MOJydyeHHue W mpumenenue. Comu
aMMOHHSI, WX (U3HYECKHEe ¥ XUMHYECKHE CBOWCTBA, TPUMEHEHHUE.
KauecTBenHasi peakiusi Ha MOHBI AMMOHHS. A30THas KHUCIIOTa, €€ MOJIy4eHHeE,
¢u3nueckne W XMMHUYECKHE CBOWMCTBa (00IMME KakK MPeACTaBUTENs Kiacca
KUCTIOT U crnenuduueckue). Mcnoap3oBaHHE HUTPATOB U COJIEH aMMOHHS B
KauyeCTBE MHHEPAIbHBIX yH00peHUil. XUMUYECKOE 3arpsi3HEHHE OKPYKAIoIIeH
Cpellbl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3IyXa, TTOYBBI

1 BOJI0EMOB)

2.4

®dochop, amnorponHsle Mogudukanuu docdopa, GU3MIECKUE U XUMUUYCCKHE
corictBa. Oxcupa dochopa(V) u dochopHas kuciora, Qunyeckue u
XMMHAYECKHE CBOWCTBa, moiydeHue. lcmonp3oBanue ¢ochaTtoB B KadecTBe

MUHEPAJIBHBIX YA00pEHUN

2.5

OO6mas xapakrepuctuka 3i1eMeHTOB IV A-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTENEHM OKHUCICHUA. YTJIEPOA, aIOTPOIIHBIE
MOIU(UKAIIMK, PACIpPOCTpaHEHHE B MpHpoJe, (U3NYECKHEe M XHMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepona B mpupozge. OKCHIBI yriepoaa,
UX (QU3MYECKHe M XWMHYECKHE CBOICTBa, ICHCTBHE HA JKUBBIC OPTaHU3MBI,

IMOJIYy4CHHUC U IIPUMCHCHHUC. OKOJIOTHYECKHE Hp06HCMH, CBA3aHHBIC C OKCHJIOM




yraepona(lV); rumore3a rn0o0anbHOrO TMOTETUICHUS KIWMaTa; MapHUKOBBIM
3¢ dekT. YrodpHas KUCIOTa M €€ COMM, HUX (PUINYCCKUE M XUMHUYCCKHE
CBOICTBa, MOJydyeHUEe M TpuMeHeHue. KadecTBeHHas peaknus Ha KapOOHAT-
noHbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEIHUIMHE, MPOMBIIUICHHOCTH H

CEJILCKOM XO3S5ICTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yrinepoga (MeTaH, 3TaH, JTWICH, AaleTWIEH, 3TaHOJ, TIIHUIEPUH, YKCyCHas
kucnota). VX coctaB um xumuyeckoe crpoeHue. [loHsTHE O OHOJIOTHUYECKH
BaXXHBIX BELIECTBAaX: >XHpaX, OeJKax, YyIrieBogaXx — M HUX POJIM B JKU3HU
4yelloBeKa. MarepuallbHOE €IMHCTBO OpPraHMYECKMX W HEOpraHMYeCKHX

COeIMHEHUH

2.7

Kpemuwmii, ero ¢Qusmueckue ¥ XHMHUYECKHE CBOICTBA, IMOJNyYCHHE U
npumeHenne. CoeuHEHUs KpeMHUs B mpupoze. OOmue mpeacTaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kucinote. CHIMKATBI, UX UCIIOJIH30BAHHUE B
OBITY, METUIIMHE, IPOMBIIIJICHHOCTH. BaXkHeWIne CTPOUTEIbHBIC MAaTEepPHAIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpoGrembr Oe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: M3y4€HHE OOpa3LOB HEOPraHMYECKHUX BELIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEAKLUK Ha XJIOpUA-
MOHBl W HAONIOJCHHE MPU3HAKOB HUX MPOTEKAHMS; ONBITHI, OTPAXKAIOIIUE
¢u3nyeckre U XMMUYECKHE CBOWCTBA TraJIOTCHOB M UX COCAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPUANIOB); O3HAKOMJICHME C O0paslamMu XJIOPUIOB
(ranoreHuoB); O3HAKOMJIEHME C o0Opa3uamMu cepbl U €€ COeAMHEHHSIMU
(BO3MOXKHO  MCIIOJIb30BaHME BHJEOMAaTepHalloB); HAOJIOJEHME Hpoliecca
o0yryIMBaHUs caxapa IMoJ JeHCTBUEM KOHLEHTPUPOBAHHOM CEpHON KHCIIOTHI;
U3y4eHHE XMMHUYECKHUX CBOMCTB pa30aBiIeHHON CEpHOM KHCIOTHI, MPOBEICHHUE
KayeCTBEHHOM peakuuu Ha cyiab(paT-uoH M HaOJIIoAEeHHWE Ipu3HaKa eé
MPOTEKaHUs; 0O3HAKOMJICHHE ¢ (PU3UIECKUMU CBOMCTBaAMU a30Ta, hochopa u ux
COEIMHEHUN (BO3MOYKHO MHCIIOJIb30BAHME BHJIEOMATEpUANIOB), 0O0pa3LamMu
a30THBIX U (ochOpHBIX yAOOPEHUH; TOydeHne, COONpanne, paclio3HaBaHUE U
U3Yy4EHUE CBOMCTB aMMMaka; NpPOBEJACHHE KAuECTBEHHBIX DPEAKIUIl Ha HOH
aMMOHUS U (QochaT-HOH U H3YYEeHHE TMPHU3HAKOB HMX MPOTEKaAHHUS,
B3aMMOJICHICTBUE KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTBI C MEJbIO (BO3MOXHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); M3yUYEHHE MOJENeH KpUCTAIUIMYECKHX
pewéTok anmasza, Trpadura, (QyuIepeHa; O3HAKOMIJIGHHE C  IPOLECCOM

a7copOIMK PACTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIVIEM U YCTPOHCTBOM




MPOTUBOTrasa; MONlydeHUe, coOupaHHe, paclio3HABaHWE U HM3yYCHHE CBOWCTB
YIJIEKUCIIOr0 ra3a; IpOBEJIeHHWE KayeCTBEHHbIX peakluuid Ha KapOoHaT- U
CHWJIMKAT-UOHBl M H3yYEHUE TIPU3HAKOB HX TMPOTEKAHMs; O3HAKOMIICHUE C
OPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH; PELIEHUE 3KCHEPUMEHTATbHbBIX

3a1a4 I10 TEME «Baxxkaelmme HeMeTauIbl 1 UX COCAUHECHUA»

MeTamisl 1 uX COCIUHCHUA

3.1

OOmrast XxapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosiokeHuss B Ilepuonuueckol cucreMe XUMHUYECKHX dieMeHToB ..
MenpeneeBa u ctpoeHus atomoB. CTpoeHne MeTauioB. MeTaminueckas CBs3b U
METaJUInYecKass KpHUCTaJUIMUecKas pemeérka. OJIEKTPOXUMHUYECKUH  psf

HaprI)KeHI/Iﬁ MCTAJlJIOB

3.2

Ou3ruecKkue ¥ XUMHUYECKUE CBOWCTBA MeTaJuIoB. OOIIHMe CrocoObl MOTyYCHUs
MeTauioB. [IoHsATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
koppo3un. CriiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[Ilenounsle MeTayuibl: MojiokeHHe B Ilepumonuyeckoil cucTteMe XHMHUYECKUX
sanemeHToB .M. MenaeneeBa; CTpO€HHE UX aTOMOB; HaXOXKICHHE B MPHUPOJIE.
du3nyecKue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HaTpus M Kauud. [IpuMeHeHHMe IIENOYHBIX METAUIOB U HX

COEeIMHEHU

3.4

IllemouyHo3eMeNnbHEIE  METalabl MAarHMid W KajJdblMi: IIOJIOKCHHUE B
ITepuonuueckoit cucreme xumuueckux d1eMeHToB .M. MenneneeBa; cTpoeHue
WX aTOMOB; HaXxOXXJeHHE B mpupojae. Pu3nueckue M XUMHUYECKHE CBOMCTBA
MarHus M Kaiublius. Bakuelmme coequHEHUs KajbIus (OKCHI, THIPOKCHI,

cosn). JKECTKOCTh BOJIBI M CITOCOOBI €€ yCTpaHEHUS

3.5

Amromunuit: nonoxxeHue B Ileproanueckoil cucTeMe XUMHYECKUX DIIEMEHTOB
.M. Menneneesa; CTpOCHHE aTroma; HaxOXACHUE B mnpupojae. Pusnueckue u
XAUMUYECKHE CBOWCTBA AFOMUHUS. AMGDOTEpPHBIC CBOICTBAa OKCHUJIA U THIPOKCHIA

AJIFOMHHUA

3.6

3.7

Keneso: nonoxenue B [lepuoanueckoil cucreme XxuMuueckux 3nemeHToB .M.
Menaeneesa; CTpOE€HHE aTOMa; HaXOXIAeHHE B Ipupone. dDusznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuapl, THAPOKCUIb B coiu xkene3a(ll) u

xene3a(lll), ux cocras, cBoICTBa U OTyYEHUE

XUMUJeCcKu OKCIICPUMCEHT: O3HAKOMIICHHUE C 06pa3uaMH METAJIJIOB M CIIJIaBOB,

X (U3MYECKUMU CBOMCTBAMHU; H3YyUYEHHUE pE3yJbTaTOB KOPPO3UU METAJIOB




(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), oco0eHHOCTel
B3aUMOJICHCTBUA  OKCHJA KaJblUs M HATpUs C BOXOM  (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEPHAIIOB); MCCIIEOBAHUE CBOWMCTB JKECTKOW BOIBI;
nporecca TOpeHHsl Keje3a B KHCIOpoAe (BO3MOXHO —MCIOJb30BaHHE
BU/IEOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMHA Ha MOHBI
(MarHusi, Kanpliusi, amoMuHus, nuHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
Ha0JII0/IEHUE U ONMCAHUE IPOLECCOB OKpAIIMBaHUs IUIAMEHU MOHAMH HaTpus,
Kaauss M Kaubluus  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJEOMATEPHAJIOB);
uccieioBaHre aM(pOTEpHBIX CBOWCTB THAPOKCHIA ATIOMUHHMS W THUAPOKCHIA
LIUHKA; pEIICeHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxkHeliue MeTansl 1

X COCIUHCHUA»

XuMUs U OKpy>Karoluas cpesa

4.1

Hosrie MaTCeprajibl U TCXHOJIOTHH. BemectBa u MaTCpurajibl B HOBC@I[H@BHOﬁ
JKM3HH YeJIOBEKa. XUMMA U 310pPOBEE. besomacHoe HMCIIONB30BaHNE BEIIECTB M
XHUMHUYCCKHUX peaKHI/Iﬁ B 6BITy. HCpBaﬂ ImoMomp IMpu XUMHYCCKHUX OXKOrax H

OTPAaBJICHUSIX

4.2

OCHOBBI  JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HCHHE
okpyxarorieit cpensl [TIK. Pons XuMuu B pelieHUH SKOJIOTHUSCKHUX MPOOIIeM.
[IpuponHbIE HMCTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, HedTh),

IPOAYKTHI HX TIEpepabOTKU, UX POJIb B OBITY M MIPOMBIIIIIEHHOCTH

4.3

XUMHYECKUN OKCIICPUMCHT: U3Yy4YCHUC o6pa3u013 MaTCprajIoOB (CTCKHO, CIIJIaBBbI

MCTAJJIOB, TOJIMMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NpPoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHMS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanusi Ha ocHose ®PI'OC

1

[Ipencrasnenue:

1.1

0 MO03HAaBa€MOCTU SBJICHUU npupoabl, IMOHUMAHUC 00BCKTHBHOM
3HAYMMOCTH OCHOB XHMHYECKOI HAayKH KakK obactu COBpPCMCHHOI'O
C€CCTCCTBO3HAHWA, KOMIIOHCHTA O6H.I€I>i KYJIbTYPBI H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBEKAa B YCJIOBHUAX COBPEMCHHOI'O 06H.ICCTB3.;

IMOHMMAaHUC MCCTAa XUMHUHU CPCIU APYIHX €CTCCTBCHHLIX HAYK

1.2

0 HAY4YHBIX MCTOAAaX IIO3HAHHWA, B TOM YHCJIC JSKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX METOAAaX HMCCICAOBAHUA BCIICCTB U H3YUYCHHA
XHUMHUYCCKHUX peaKHHﬁ; YMECHHE HCIIOJIB30BATH MOACIN JIA

00BICHCHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cthepax npodhecCHOHATBLHON JACSITEILHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHXKCHHUAX
XUMHUYECKOW HAyKH, YTO TO3BOJIMT OOYYAIOIIUMCS paccMaTpUBATh
XMMHIO Kak cepy cBoelt Oyayieit nmpodeccnoHanbHOM eI TeIbHOCTH
U ClielaTh OCO3HAHHBIM BBIOOP XMMHHU KakK MPOQUIBHOTO MpeaMeTa

IIPU MIEPEX0/I€ HAa YPOBEHb CPEIHEr0 00IIEro 00pa3oBaHUs

Brnanenue cucremMoil XMMHUYECKMX 3HAHUM M YMEHHE NPUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

2.1

Ba)KHGI\/JIIHI/Ie XUMHUUYCCKHUEC TIOHSTHUA: XI/IMI/I‘-IGCKI/If/'I DJIEMCHT, aTOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAsE CMECh, OTHOCHUTEIIbHBIE AaTOMHasi U MOJICKYJIpHas
Macchbl, KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHAas Macca, MOJIIPHbBIA
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHUE, COJb (CpemHss), XUMHUYECKas
peakuusi, peakUud COCOUHEHMs, PEAKUUU Ppa3JIOKEHUs, pPEeaKlIUu
3aMeMIeHUs, peakiuu OOMeHa, TeIUIoBOW A(PQEKT peakiu, dK30- H
SHIOTEPMHUYECKHE PEaKIMH, PACTBOP, MaccoBas JOJIS XUMHYECKOTO
3JIEMEHTa B COCIMHEHUH, MacCOBas IOJIsI M TIPOLIEHTHAS KOHIICHTPAIINS

BCIICCTBA B paCTBOPEC, AAPO aTOMA, 3J'ICKTpOHHBII71 cIIon aToOMa, aTOMHasd




opOuTane, paauyc aToma, BaJICHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMHYECKasl CBA3b, JIEKTPOOTPULIATEIBHOCTD, MOJISIPHAs U HETIOSIpHAs
KOBAJICHTHAs  CBSI3b, HOHHAs  CBA3b, METAJUIMYECKAss  CBSI3b,
KpUCTAJUIMYECKasi peleérka (aroMHas, HOHHAas, MeTaJulndecKas,
MOJIEKYJISIpHas), MOH, KAaTHOH, aHUOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
JNMEKTPOJINTHYECKAsT  TUCCOLMAIMS, PEAaKMH HMOHHOTO OOMeHa,
OKHCIIUTETIbHO-BOCCTAHOBUTEIBHBIE ~ DPEaKIMH,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHCIEHHE U  BOCCTAHOBIECHHE, 3IIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTHMbIE peaKIny,
CKOPOCTh XMMHUYECKOW peakumu, kartammsarop, IIJIK, xoppo3us

MCTAJJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XMMHMH: 3aKOH COXpPAaHEHHsS MaccChl,
nepuoauueckuii 3axkoH JI.M. MengeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraI[po

2.3

TECOpHUU XHUMUU: ATOMHO-MOJICKYJIApHasa TCOpHUs:, TEOpUs

AJIEKTPOJIUTUYECKON AUCCOUAITUN

Brnagenue ocHOBaMU XMMHUYECKOM IPAaMOTHOCTH, BKIIFOYAIOIIICH:

3.1

YMEHHUE MPaBUIIbHO UCTIOIB30BaTh H3yYEHHbIE BEIIECTBA M MATEPUAIIBI
(B TOM uYHCIe MMHEpaJbHBIE YAOOpPEHHs, METaulbl U CIUIABHI,
OPOAYKTHl TMepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOAOPOIOB
(yros, mpupoaHoro rasa, HeTu) B OBITY, CEJIbCKOM XO3sHCTBE, Ha
HOPOM3BOJICTBE U TOHMMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsS OpraHu3Ma 4eJIoBeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEUIECTB

U XMMHYECKHUX MPOLECCOB HA OPTaHM3M YEJIOBEKa M OKPYKaIOIIYIO

MPUPOJIHYIO CPEy

3.2

YMCHHUEC HUHTCIPUPOBATHL XUMHUUYCCKHE 3HAHUA CO 3HAHHUAMHU OPYTIUX

y4eOHBIX PEAMETOB

3.3

HaJIM4Ke OmbITa paboThl ¢ pa3TUYHBIMU MCTOYHUKAMHU WH(POpMAIUU
N0 XUMHMU (Hay4yHas M Hay4dHO-TIONMYJSIpHAs JHUTEparypa, CIOBapH,

CIIPAaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLICHUBATDH I/IH(I)OpMaI_[I/IIO O BC€IICCTBAX, HX
IMPCBPaAlICHHAX u MMPaKTH4ICCKOM IIPUMCHCHUU n YMEHHUC

HCIIOIB30BaTh €€ s PECUICHUA y‘le6H0-H03HaBaTeJ’IBHHX 3aJa4

BnaneHHe OCHOBaMH ITOHSATHHHOI'O amnmapata ¥ CUMBOJIMYECKOTO

A3bIKa XUMHH OJIs1 COCTABJICHUS (bOpMy.TI HCOPraHMYCCKUX BCIICCTB,




ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKHHﬁ; OCHOBaMH XHUMHYECKOMN

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHATH CBsI3b TOJIOKEHHS demMeHTa B Ilepuomnueckoii

CUCTEMEC C YHCIOBBIMU XApPAKTCPUCTUKAMU CTPOCHUA aTOMOB

5 XUMUYECKHX OJJIEMEHTOB (COCTaB M 3apsAn smpa, oOiiee dYHciIo
JJICKTPOHOB), PpACIpPEICICHHEM JJICKTPOHOB IO DIHEPreTHYCCKHM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAJIBIIHS
IIpeacraBnenue 0  NEPpUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHYECKHX JJIEMEHTOB (paguyc atoma, JIEeKTPOOTPULIATEIBHOCTH),

6 OPOCTBIX U CJIOXHBIX BEIIECTB OT TMOJOXKCHHS JJIEMEHTOB B
[lepuoanueckoit cucreme (B Manblx TMEpHOJAaX U TJIABHBIX
MOATPYIINAX ) M JIEKTPOHHOTO CTPOSHUS aTOMa

7 YMenue kinaccupuiupoBaTh:

7.1 XHUMHYCCKHE DJICMCHTEI

7.2 HEOpraHMYEeCKHE BELIeCTBa

7.3 XUMUYECKHUE PEaKIIU

8 YMeHue onpeaensrh:

81 BaJICHTHOCTh U CTENEHb OKHUCIICHUS XUMUYECKUX DIJIEMEHTOB, 3apsij

. HOHA

8.9 BUJl XMMHYECKOW CBS3M W THUI KPUCTAJUIMUECKOW CTPYKTYPHI B

' COCTUHECHUSIX

8.3 XapakTep Cpebl B BOJAHBIX PACTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )

8.4 OKHCJIUTENIh ¥ BOCCTAHOBHUTEIIb

9 YMeHue xapakTepu3oBarh (PU3NUECKHE U XUMUYECKUE CBOMCTBA:
MOPOCTBIX BEHIECTB (KHUCIOPOA, O30H, BOAOPOA, TpaduT, aimas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJOp, HATPUM, KaJuii, MarHuu,
KaJIBIIWHA, aTFOMHHHM, KEJIE30)
CJIOKHBIX BEIECTB, B TOM WYHCJIE WX BOJHBIX PAcTBOPOB (BOIA,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIPOKCHIBI

9.9 metaiioB |-I1A rpynn, amomunus, meau (ll), uunka, xeneza (Il u

' I11), oxcuaer yrnepona (11 u 1V), xpemuus (1V), azora u pocdopa (111
u V), cepsl (IV u VI), cepuucras, cepHasi, a30TucTas, a30THasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3 IPOrHO3MpPOBaTh M  XapaKTepU30BaThb CBOICTBA  BEIIECTB B




3aBUCHUMOCTH OT HUX COCTaBa W CTPOCHUA, NPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOJXHOCTB IMPOTCKAHUA XUMHUYCCKUX

MpEeBpaLICHHUH B Pa3IMUHbIX YCIOBHIX

YMeHHEe COCTABIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHHUSI PEAKLINM, B

10
TOM YHUCJIC:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOICTBA HM3YYCHHBIX KJIaCCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPIKTAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXKITy HUMH
11 YMeHHe BBIYUCIATE (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIILHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
' MacCOBYIO JIOJI0 XUMHUECKOTO JIEMEHTA B COSTUHEHUHT
11.2 MAaCCOBYIO JOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00BEM Tra30B
114 10 YpPaBHCHHSM XHUMHYCCKHUX PEAKIMHA W HAXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy pearcHTOB WU MPOYKTOB PEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH ~ METOJaMH  HAy4YHOTO  TO3HaHUsA  (HaOJIOIEeHue,
11 U3MEpEeHUE, SKCIICPUMEHT, MOJICITUPOBAHNUE) ITPU H3yYSHUH BEIIECCTB U
' XUMHUYECKHX SIBICHHW; YyMEHHE C(HOpMYIHpOBATH MpOOJieMy H
MPEJIOKUTH ITYTH €€ PeIeHuUs
122 Oe3omacHON pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHYECKOU
' HOCYI0M U TAOOPAaTOPHBIM 000PYAOBAaHHEM
npaBUJIaMy O€30MaCHOTO O0paIleHHs C BEIIECTBAMU, UCTIOIb3YEMbIMU
B [TOBCETHEBHOMW YKM3HH, MPABUIIAMH TIOBEJICHHS B IEIAX COCPEKCHHUS
123 3II0POBbsI M OKPYXKAIOIICH NPUPOMHOW Cpelbl, MOHHUMAaHUE Bpena
' (omacHOCTH) BO3JCHCTBHSI Ha JKHMBBIC OpPTaHH3MBI OIPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEIHOTO
BO3JCHCTBHUSA
13 Hanmuue mpakTHYeCKWX HABBIKOB TUIAHUPOBAHHS M OCYIIECTBICHUS
CIIEIYIOIIUX XUMUYIECKUX IKCIIEPUMEHTOB:
131 U3YyYeHUE U OMHCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/IBI/I‘-ICCKI/IMI/I u XUMHUYCCKUMH SIBJICHUAMMU, OIIBITHI,




13.2

WIHTIOCTPUPYIOIINEC TPU3HAKU ITPOTCKAHHUA XUMHUYCCKUX peaKI_II/II\/’I

U3y4eHHe CIIOCOO0B pa3/iesieHus: cMeceit

13.3

NOJy4YEeHUE KHCIOPOAAa M M3Y4YEHHE €ro CBOMCTB; IOJydyeHHE
BOJIOPOJIa U U3YyYEHHE €r0 CBOMCTB; IOJIY4YEHUE YIJIEKHCIIOro rasza u

HN3YUCHHUEC €TO CBOI>'ICTB; IMOJIY4CHHUEC aMMHaKa U U3Yy4YCHUC €TI0 CBOICTB

134

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHONM MAacCOBOM  JIOJIEH

pacTBOPEHHOTO BELIECTBA

135

pPUMEHEHUE WHANKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) ans oOnpeAeNeHUS XapakTepa Cpelbl B PacTBOpax

KHCJIOT Y MIeI04Yei

13.6

UCCIIEZIOBAHUE M  ONMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aWMOJICHCTBHS KUCIIOT C METAJUIAMU,
OKCHUJAaMU  METaJUIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAaHUSAMHM, COJSIMHU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHUE OJHOTO MeTaula JAPYTMM U3 pacTBOpa  COJH;
UCCIICIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCUAOB AOMUHUS U

UHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); ((BJIGKTpOHI/ITI/I‘leCKaH
JAUCCOL AL, «BaxHelimme HEMETaIlbl U HX COCAUHCHUA»,

«BaxHenmme MeTaJlIbl U UX COCIUHCHUI»

13.8

XUMHYECKHE  OKCIIEPHUMEHTBI,  WUIIOCTPUPYIOIINE  MPHU3HAKH
MPOTEKaHUsl peakIuii MOHHOTO OOMEHA; KaYeCTBCHHBIC PEAKIUU Ha
MPHUCYTCTBYIONIME B BOJHBIX PAaCTBOPaxX HWOHBI: XJOPHUA-, OPOMHI-,
wonuna-, cyiabdar-, Qocdar-, KapOOHAT-, CHUIUKAT-AaHUOHHBI,
TUIPOKCUI-UOHBI, KATUOHBI AMMOHUS, MarHus, KaJabIUs, aJTFOMUHIS,

xenesa (2+) u xenesa (3+), meau (2+), IuHKA

14

YmMmenue:

141

14.2

MNpEACTABIATL PE3YJIbTATBI OKCIICPUMCHTA B (I)OpMe BBIBOIOB,
J0Ka3aTCJIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_[ U BbBIABJIAATH OMIIMPHUYCCKUC

3aKOHOMCPHOCTH
YCTaHABJIMBATh CBA3H MCXKY pCaJIbHO Ha6J'II-OI[a€MBIMI/I XHUMHUYCCKHUMU
ABJICHUSAMH H IIPOLCCCaAaMH, IPOUCXOIAINMHA B MAKpO- U MUKPOMHUDPE,

OOBSACHATH NPUYMHBI MHOI0OOpa3Hsl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHUNH

Kon

IIpoBepsieMblii d1eMeHT COTePKAHUS

1

HepBOHa‘{aHBHBIe XUMHUYCCKUC ITOHATHA

11

YucTele BellecTBa U CMECH. Crioco65b1 pasaciICHUA cMmecel

1.2

ATOMBI M MOJICKYIJIBI. Xumudeckue dneMeHThl. CHUMBOJBI  XUMHUUYECKUX

OJICMCHTOB. HpOCTBIG " CJIOXKHBIC BCIIICCTBA.

1.3

Xumnyeckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIIICCTB. OtHocuTeNnbHAs aTOMHAs Macca.
OTtHOCHUTEIIbHAS MOJICKYJIdpHas Macca. Maccopas J0JI1 XUMHUYCCKOIro 3JICMCHTA

B COCAMHCHHUH

1.5

1.6

KonnuectBo BemectBa. Monb. MonsipHast macca. MonspHelii 00bEM Trazos.
B3aumocBs3b KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHHULl BELIECTBA

duznyeckre W XUMHUUYECKHE SBICHUS. XUMHUUECKas peaknusa nu eé IMPU3HAKH.

3aKOH COXpaHEHHs MACCHI BEIIECTB. XMMHUUYECKUE YPABHEHHUS

Ilepnonnueckuit 3akoH m Ilepuognueckass cucreMa XHMHYECKHX JJIEMEHTOB

J.1. Menneneea. CTpoeHHne aTOMOB

2.1

Ilepunonnueckuit 3akoH. llepuoguyeckas cucreMa XUMUYECKUX 3JIeMeHTOB J[. 1.
Menpeneesa. Ilepuoasl u rpymnmnsl. GU3HYECKUNA CMBICI NOPSAIKOBOIO HOMEpA,

HOMCPOB II€pHUoaa U I'PYIIIbI 3JICMCHTA

2.2

Ctpoenne atomoB. CocTaB aTOMHBIX siaep. M3orombl. DnekTpoHbl. CTpoeHue
JNEKTPOHHBIX 000JI0ueK aroMoB TepBbIX 20 XUMHYECKHX HJIEMEHTOB

[Tepuonnueckoii cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHUMU CBOMCTB XMMUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEePUOIOB, Kalus, Kalbliks (paadyca aTOMOB, 3JIEKTPOOTPUIIATEIHLHOCTH,
METAJUTMYECKUX W  HEMETAJUIMYECKUX CBOMCTB) M HUX COCAMHEHUH B
COOTBETCTBUH C TMIOJOKEHHEM »JiieMeHTOB B Ilepumoanueckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHas (mofisipHass ¥ HEMOJSIpHAasi)  CBSI3b.
DNeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  loHHas  CBs3b.

Meramnndeckas CBSI3b




3.2

Turnsl KPUCTAJINIMICCKUX peH_IéTOI( (aTOMHaH, HOHHasd, MeTaJ’IJ’II/I‘ICCKaﬂ),
3aBUCHUMOCTh CBOMCTB B€IIECCTBa OT THIIA KpHCT&J'IJ'IH‘ICCKOfI peHIéTKI/I n BHJA

XHUMHYECKOH CBSI3U

Baxnerimme npeAcTaBUTENM HEOPraHWYECKUWX BemiecTB. Hemeramnmbl u ux

COCAUHCHUA. MeTamisl 1 uX COCAUHCHUS

4.1

Knaccudpukanuss m HOMEHKIIaTypa HEOPraHMYECKUX COCAMHEHUN: OKCHJIOB
(coneobpasyromiue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBIEC) u
HeconeoOpasyromue; OCHOBaHUU (MENOYM W HEPACTBOPUMBIC OCHOBAHUS);
KUCIOT (KUCIOpoJcofepkKalue U OeCKUCIOPOAHbIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIeH (CPEAHMX U KUCIBIX)

4.2

duznyeckue MW XHUMHYECKHE CBOMCTBA MNPpOCTBIX  BCIICCTB-HECMCTAJIJIOB:

BOJIOPO/Ia, XJI0pa, KUCIOpOo/ia, Cephbl, a30Ta, pocdopa, yrieponaa, KpeMHUS

4.3

dusnueckue U XHMHUYECKHE CBOMCTBA IMPOCThIX BEHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlkud, Marovusd W KajJlbLUA, aJJlOMUHUSA, KCJIC3a. QHGKTPOXI/IMI/I‘IGCKI/If/'I

PAl HAIIPSKEHUN METaJIOB

4.4

du3nyecknue U1 XUMHYSCKHE CBOMCTBA BOOOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, aMMHAKA

4.5

dusnueckue U XUMHUYECKHUE CBOMCTBA OKCHIOB HemeTawioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrrepona(ll, 1V), xpemuus(1V). Tlony4uenue

OKCHJOB HEMECTAJLIIOB

4.6

Xumudeckue cBoiictBa okcuaoB: MeTauioB |A—IIIA rpymn, nuaka, memu(ll) u

xene3a(ll, 1). TTonyueHre OKCHIOB METAILJIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHWM M aM(OTEPHBIX THIPOKCUAOB (Ha MpUMEPE
TUAPOKCHIOB QJIIOMUHUA, >Kene3a, 1[uHKa). [lomydeHue ocHOBaHUU ©

aM(OTEpPHBIX THIPOKCHIOB

4.8

OOme XMMHUYECKHe CBOWCTBA KHCIIOT: XJIOPOBOIOPOIHON, CEPOBOIOPOIHOM,
CEPHUCTOM, CepHOU, a30THOHU, (ochOopHO, KpeMHHUEBOH, yrombHOi. OcoObie
XUMUYECKHE CBOWCTBA KOHLICHTPUPOBAHHOM CEPHOM U a30THOM KHUCIOT.

HOJ'Iy‘-IeHI/IC KHUCJIOT

4.9

OO6mue xuMUYecKre cBOcTBa cpenHux coneil. [lomyuenue coneit

4.10

HonyquHe, CO6I/IpaHI/IC, paciio3HaBaHUE BOAOpPOAA, KUCIOpOda, aMMHaKa,

YTIIEKUCIIOTO Ta3a B J1abopaTopHu

411

[lonyuenune amMMuaka, CepHOM M a30THOM KUCJIOT B IPOMBIIUIEHHOCTH. O01une

CIIOCOOBI MOJIy4CHUA MCTAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMU HEOPTaHNUYCCKUX COE€IUHEHMI

XuMudeckue pc€akuuu

5.1

Krnaccugukanms XuMu4eckux peakiuii Mo pa3indHbIM MPU3HAKAM: [0 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIUU BEHIECTB, IO TemIoBoMy 3¢ dekrty, 1o

HN3MCHCHHIO CTCIICHEH OKMCICHNUS XUMHUUECKIX JJIEMEHTOB

5.2

TernoBoii 3G heKT XMMUYECKON peakuy, TEPMOXUMHUYECKIE YPaBHEHUS. DK30-

1 OHAOTCPMHUUYCCKHUEC PCAKIIUH. TepMOXI/IMI/I‘-IeCKI/IC YpaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEILHBIC pcaKknuu. OKucnuTeIn U BOCCTAHOBHUTEIIH.
HpOI_ICCCLI OKHUCICHUA n BOCCTAaHOBJICHUA. BHCKTpOHHHﬁ Oatanc

OKHCIIMTEIbHOBOCCTAHOBUTEIILHOM pcaknuuu

5.4

Teopml BHGKTPOJII/ITH‘ICCKOI;'I Aucconranum. KaTI/IOHBI, AHHWOHBI. BHGKTPOJII/ITBI n

HEedIeKTPoJIUTHI. CHUIIbHBIC U c1a0bIe AIEKTPOIUThI. CTENeHb JUCCOIHAITTT

5.5

Peakiiun monHoro oOmeHa. YcCJIOBHS MPOTEKAaHUS PEaKIMii MOHHOTO OOMEHa,

TIOJIHBIE ¥ COKPAIEHHBIC NOHHBIE YPABHEHHUS PEAKIUI

XUMHS U OKpYyKarolas cpeaa

6.1

6.2

BemectBa u MaTepuajibl B IMOBCEJHEBHON JKM3HM 4deJOBeKa. be3zomacHoe
HUCIIOJIB30BaHHUEC BCHICCTB M XHMHUYCCKHUX peaKLII/Iﬁ B J'Ia60paT0pI/II/I u GLITy.

HepBaﬂ IIOMOIIb IMPU XUMHUYCCKUX OKOT'aX U OTPABJIICHUAX

XUMHYECKOE 3arps3HEHHE OKpYXKalwImed cpeabl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3JlyXa M BOJOEMOB), CIOCOOBI €r0 MPEeAOTBPAIICHUS
[Ipenenpras pomyctumass konmeHtpanus BemiecTB (ITJIK). Ponp xumuum B
pelIeHUH HKOJOTUYECKUX TMpoOjeM. YCuieHHue NapHUKOBOTO dddekra,

pa3pylieHUue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsbl, a3ora, Gocdopa, yriepoma, KpeMHUS U UX COCAHMHCHUU B
OBITY, MEIWIMHE, MPOMBIIUICHHOCTH U CeIbCKOM XossiicTBe. Ilpumenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYT'YyH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeAanHeHuil. [lonsaTHe o KOppo3uu METaIoB, OCHOBHBIE

CITOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpuposHble HUCTOYHHKHU YIIEBOJIOPOAOB (yroyib, MPUPOAHBIN Tra3, HEPTh),

MPOYKTHI X MepepadoTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbpHblE TOHATHS 00 OPraHMYECKHMX BEIIECTBAX KaK O COCTUHEHHSIX
yraepona (MeTaH, 3TaH, TWICH, alleTHJICH, STaHOJ, TIMIIEPUH, YKCYCHAs! KHCIIOTA).
[NonsiTHe 0 OMOJIOTMYECKN BAYKHBIX BEIIECTBAX: JKUpaX, OCNIKaX, YriieBoIax — U UX

POJIA B JKU3HU YCIIOBCKA




PacuéTnr:

7.1 1o ¢popMysnaM XUMHYECKUX COCTMHCHHUM
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumusi: 8-if kitacc: 0a30BbIN ypOBEHb: YUEOHUK; S-€ U3aHue, nepepaboTaHHoe
IMa6puensa O.C., Octpoymos U.I'., CnagkoB C.A. AKITMOHEPHOE OOIIECTBO
«M3narensctBo «lIpocBemenue»

* Xumus: 9-i kiacc: 6a30BbIl YpOBEHB: YUEOHUK; 5-€ U3aHue, epepadoTaHHOe
INabpuensn O.C., OcrpoymoB N.I'., CnaakoB C.A. AKIIMOHEpHOE 0OIIECTBO

«HSI[&TGJIBCTBO «HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHUAJIbBI VIS YHUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






