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1. HOACHUTEJIbBHASA 3AIIMCKA

[IporpamMma 1o XMMHH Ha YpOBHE OCHOBHOT'O 00ILIEro 00pa3oBaHMs COCTABICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOECHHUS OCHOBHOHM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanusi, npeacraBieHHbIx B ®I'OC OOO, a Takxke Ha ocHOBe (eaepaabHOU
paboueil mporpaMMbl BOCIIUTAHUSA M C YYETOM KOHIEMIMU IPETOJIaBaHusl y4eOHOro MpeaMera
«Xumusi» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit deneparum.

[IporpamMma 1o XxuMuU AaéT TpPEACTaBICHHE O LEsAX, oOImell cTpaTeruu OOy4eHHs,
BOCIIMTAHMS U Pa3BUTHS OOYYAIOIIMXCS CpPEACTBAMH Y4eOHOro IpEeAMETa, YCTaHABJIUBAET
o0s3aTeNIbHOE NIPEIMETHOE COJEpKaHUE, MPeIyCMaTpUBaeT paclpeesieHue ero Mo kKjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TEMaM IIPOrpaMMBbl [0 XUMHHU, ONPEEISIET KOJINYECTBEHHbBIE
U KauyeCTBEHHbIE XapaKTEPUCTHKH COJIEPKAHUS, PEKOMEHAYEMYIO MOCIe0BaTEIbHOCTD
W3YYEeHHUS XUMHUHU C YUYETOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU y4eOHOTO
npoliecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaromuxcs, OnpeaesisieT BO3MOKHOCTH NpeaMeTa JUIs
peanuszanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
yYpOBHE OCHOBHOT'O 00IIIeTr0 00pa30BaHus, a TaKXKe TpeOOBaHMIA K pe3yibTaTaM 00y4YeHHs] XUMUU
Ha YypOBHE IeNeld W3Y4YeHUs TMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
NEeSTENBHOCTH 00Y4aroIIerocst 1o OCBOEHUIO y4eOHOTO COJIepKaHus.

3HaHHUE XUMHUH CIY>)KUT OCHOBOH i1 (POPMHUPOBAHUS MUPOBO33PEHUST 00YyUaOIIErocs, ero
MIPEICTABICHUH O MaTEPUATBHOM €JMHCTBE MHUPA, BAXXHYIO POJIb UTPAIOT (hOPMUpPYEMBbIE XUMHUEH
MIPEICTAaBICHUs] O B3aUMOIIPEBPALICHHUSIX SHEPTUU U 00 BOJIIOIMH BEIIECTB B MPUPOJIE, O IMYTIX
pemieHust TI00aNbHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTUS 4YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUUECKON, MUILIEBOM 1 3KOJIOrMYecKoi 0e30MacHOCTH, IPOoOIIeM 3paBOOXpaHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3alil BO3MOXHOCTEH [l caMopa3BUTHS U (OpPMHUPOBAHUS
KYJIbTYpPbI JINYHOCTH, €€ 0011el 1 PYyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKHE MBIIUICHUS U TBOPUECKHUX CIIOCOOHOCTEH oOyyarommxcs,
HaBBIKOB  HMX  CAMOCTOSITENIbHOW  Y4eOHOW  JEATENbHOCTH, OKCHEPUMEHTAIbHBIX |
HCCJIEeIOBATeIbCKUX YMEHHUH, HEOOXOOUMBIX KaK B TIIOBCEJHEBHOM JKHM3HM, TaK M B
npodeccuoOHANBHOM 1eATEeTbHOCTH;

3HaKOMHUT CO CIEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIsi7]a Ha €IUHCTBO MPUPOBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TArloM B (P OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00Y4arOIIUXCs;

crocoOCTByeT (HOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSAM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJIaJ B HKOJIOTMYECKOe OOpa3oBaHME
o0OyJaromuxcs.

JlanHble HampaBiieHHs B OOYYE€HUH XUMHUU 00€CleyMBaIOTCS creUu(UKON coaepKaHUs
y4eOHOro mpeaMeTa, KOTOPBIA SBIAETCA TENAaroru4eckKd aJalTUPOBAHHBIM OTPaKEHHUEM
0a30BOIl HAyKH XMMHUU Ha OTPEACTEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00Iero oOpa3oBaHHS OPUEHTUPOBAH HAa OCBOCHHUE
00y4aromuMHCs CUCTEMBI NEPBOHAYATIBHBIX MOHATHIH XUMUHU, OCHOB HEOPTraHUYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKON XUMUHU.

CtpykTypa coaepaHHsl MPOrpamMmbl MO0 XUMHH c(hopMHpOBaHa HA OCHOBE CHUCTEMHOIO
noaxona k €€ usyueHuro. CoiepkaHUE CKIAIbIBAETCA U3 CUCTEMBI MOHATUH O XMMHYECKOM
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3JIEMEHTE U BEIIECTBE M CHUCTEMbl MOHATHH O XUMHYecKod peakuuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPIraHM30BaHbl IO INPHUHLHUIY IOCJIENI0BATEIBHOIO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETUYECKUX MIPEICTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHsI KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMMUY;

— Y4YECHHMsI O CTPOCHMH aTOMa U XMMHYECKOH CBS3H;

— MPE/ICTaBICHUH 00 NEKTPOIUTUIECKON TUCCOLIMAIINN BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPHUYECKH IIOJTYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JpYromy,
BBINOJIHAS (DYHKIMU OOBSICHEHUS M IMPOTHO3UPOBAHMS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHUS U NOJTyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpamMmbl 0 XMMHUH CIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O
XUMUYECKOM COCTAaBISIOIIECH HAYyYHOM KapTUHBI MHUpPAa B JIOTHUKE €€ CUCTEMHOM IIPUPOLBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHHIO U METOAaM MO3HaHMs B Hayke. 3yueHue XxumMun
IPOUCXOIUT C TIPUBJIECYEHHEM 3HAHUM M3 paHee U3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Okpyxaromuii Mup», «buonorus. 57 knaccel» u «dusuka. 7 kaace.

[Ipu n3yueHny XUMUU IPOUCXOIUT (POPMUPOBAHKUE 3HAHUI OCHOB XUMUYECKOI HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON EATEIbHOCTU YeIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpPHI. 3ajada y4eOHOTrO MpeaMeTa COCTOUT B (POPMHUPOBAHUH
CHUCTEMbl XUMMUYECKUX 3HAHMH — BaXKHEWIIMX ()aKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPUOOIIEHNN K HayYHBIM METO/aM IO3HAHUS [IPU U3yYEHUH BEIIECTB U XUMUYECKUX PEaKIHii, B
(GOpMHpPOBAaHMM U pa3BUTHM [103HABATEJIbHBIX YMEHMH M MX NPUMEHEHMH B YydeOHO-
MO3HABATEIBHON M yueOHO-UCCIIeI0BATEIbCKOM 1eATEIbHOCTH, OCBOCHUU MPaBUII 0€30MacHOrO
oOpallleHus C BeIIeCTBAMU B ITOBCEHEBHOM JKU3HH.

Ilpn n3ydyeHMM XMMUU Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHUE
MIPUOOPENN TaKUE LIEH, KaK:

— (opMHUpPOBaHHE MHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO00pa30BaHMIO,
COTPY/ZHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHUIO DPELICHUH, CIIOCOOHON aganTupoBaThCi K
OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

— HamNpaBJICHHOCTb OOYYEHHUS HA CHUCTEMAaTHYECKOE MPHOOIICHHE OOYdYaIOIIMXCs K
CaMOCTOSITEJIBHOM ~ ITO3HABATEJIBHOW  JEATEIBbHOCTH, HAY4YHBIM  METOAAaM  IIO3HAHWS,
(OopMUPYIOIIUM MOTHBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUM;

— ofecrieueHne YCIIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETCHUIO OOYYaIOIIMMHUCS OTIBbITa
pa3HOOOpa3HON NeATENbHOCTH, MO3HAHUS U CaMOINO3HAHMs, KIIIOUEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIIUI ), UMEIOLINX YHUBEPCATIbHOE 3HAUEHUE JUIsl pa3JIMYHbIX BUJOB JI€ATEIbHOCTH;

— (hopmupoBanue obmel QyHKIIMOHATIBHOW M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
quciae YMEHUHA OOBSCHATH M OLCHMBAThH SIBJICHHUS OKPY)KAIOLIETO MHpA, HCIOJIB3Ysl 3HAHHUS U
OMBIT, MOJIyYEHHbIE MpPU M3YyYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pEIICHUUu mpodiieM B
ITOBCEHEBHOM KM3HU U TPYAOBOH NEATEILHOCTH;

— GopmupoBaHue y 00y4aromuxcsi T'yMaHUCTHYECKUX OTHOLICHHM, TOHUMaHUs [IEHHOCTH
XMUMHUYECKUX 3HAHUHU I BBIPAOOTKM SKOJIOTMYECKH Ie1ecO00pa3HOro MoBeieHUs B ObITY U
TPYIOBOM JEATEIIBHOCTH B LEISAX COXPAHEHMS CBOETO 30POBbS M OKPYXKAIOIIEH MPUPOIHON
cpensl;



—pa3BHUTHE MOTHBAIMH K O0yYSHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoQuIIs ¥ HANIPABICHHOCTH AaTbHEHUIIIET0 00yUeHHUS.

OO1ee yucio 4acoB, OTBEAEHHBIX I M3yYCHUs] XHMHHA Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanusi, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Heien0), B 9 kmacce — 68
yacoB (2 yaca B HE/ICIIO).



2. O0mas XapaKTepuCcTUKA y4eOHOIr0 NpeaMeTa, KOPPEKUMOHHOI0 Kypca

B cootBeTcTBHE ¢ DenepanbHBIM rOCYAapCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHAAPTOM OCHOBHOTO
o0miero oOpa3oBaHMsA, Y4Yall[UeCs JOJDKHBI OBIANETh TAKUMH IMO3HABATEIHHBIMU yYEOHBIMU
NEUCTBUSIMHU, KaK yMeHHE (OPMYIUPOBATH MPOOJIEMY W TUIIOTE3Yy, CTaBUTh IEIU W 3aJa4H,
CTPOUTH TUTAHBI JOCTIKEHUS LIEJIEH W PEIICHUs MOCTaBIECHHBIX 3a]1a4, TPOBOJIUTH YKCIIEPUMEHT
Y Ha €ro OCHOBE JICJIaTh BHIBOJIBI U YMO3AKIIFOUCHUS, TIPEJICTABIATh UX U OTCTAUBATh CBOIO TOUKY
3penusi. Kpome 3Toro, ydamuecs A0MKHBI OBIaJAETh IPUEMaMH, CBA3aHHBIMU C ONPEIEIICHUEM
MOHATHI: OTPAaHUYMBATh UX, OMUCHIBATh, XapaKTEPU30BaTh U CpaBHUBATH. Clieq0BATEILHO, IPU
W3YYCHUU XUMHHM B OCHOBHOM IIIKOJIE y4YalIUecs JOJKHBI OBIaAeTh Y Y /I, MO3BOJISIOMMMU UM
JOCTUYb JIMYHOCTHBIX, MPEAMETHBIX M METalmpeJIMETHBIX O00pa30BaTEIbHBIX PE3YJIbTATOB.
[Ipennaraemas mporpamMma 1Mo XMMHU PAcKPhIBAET BKJIAJ Y4eOHOTO TpeaMeTa B JOCTHXKCHUE
1[eJel OCHOBHOTO 0O0IIero oOpa3oBaHWs M OINpPEAENseT BaKHEHIIHNE COJEp>KaTeNbHbIE JTHHUU
npeaMeTa: «BEIIECTBO» -3HAHME O COCTaBE W CTPOCHHWHM BEIISCTB, WX CBOMCTBax M
OMOJIOTHYECKOM 3HAYEHUH; «XHMHUYECKasi PEaKIys - 3HAHUE O MPEBPaIEHNN OJHUX BEIIECTB B
JIpYyrue, YCIOBHSX MPOTEKAHUS TaKUX TMPEBpAIICHUN M Crocodax yMpaBlIeHUS PEaKIUsIMU;
«TIPUMEHEHHE BEIIECTB» - 3HAHHE U OMNBIT 0e30MacHOro OOpalmieHus] ¢ BelIeCTBAMH,
MaTepuagaMy U MpoleccaMu, HEOOXOJUMBIMU B OBITY M HAa MPOU3BOJACTBE; «SI3BIK XMUMHM -
OTICPUPOBAHHWE CHUCTEMOH BAXKHEHIIMX XHUMHYECKUX TOHATHHA, 3HAHHE XUMHUYECKOU
HOMEHKJIATYphl, @ TaKXKe BJIaJCHUE XUMHUYECKOW CUMBOJIMKON (XUMUYECKUMH (HOpMylIaMH U
YPaBHEHUSIMU).

Ha ocHOBaHMM NEefaroruyeckoro M ICUXOJIOTMYECKOIro Mpe/CTaBIeHUl ObUIM BBIPAOOTaHBI
peKoOMEeHAAMH, KOTOpble TOMOT'YyT yyamumces ¢ 3I1P ycBOUTh MIKOIBHYIO IPOrpaMMy IO XUMUH,
MIPEOIONIETh TPYIHOCTH B 00y4yeHuu. JlaHHas mporpamMma coxpaHseT 00s3aTelbHbIi MUHUMYM
comepkaHusA. TeMbl, KOTOpBIE SBIAIOTCS CIIOXHBIMM Ul YCBOCHHMS, MOTYT H3Yy4aTbCs B
O3HAKOMUTENBHOM Mopsiake. Takoil MoXoJ MHO3BOJIMT OOECHEYHUTh YCBOEHHE O00s3aTEIbHOIO
MUHHMMYMa COZEP KaHUs XMMUYEeCKoro oOpa3oBaHus. B 1aHHOM nporpaMme akLEHT JeaeTcs Ha
¢bopMupoBaHue 3HaHMH 00 OCHOBaX XHMMHH, HaBBIKOB aHalM3a, CHUHTE3a, CpPAaBHEHUS,
oOoraieHust ciaoBaps, o0OydeHue nepeckasy maparpada.HemoctarouHocTs BHUMaHUS, NaMSTH,
JOTMYECKOTO  MBIIUICHUS, TPOCTPAHCTBEHHON OPHEHTHPOBKH, OBICTpas yTOMIISIEMOCTb
OTPULIATENIBHO BIIMSIOT HA YCBOCHME XUMHUYECKUX IMOHSATHH, B CBSI3M C 3TUM ObUIM BHECEHBI
W3MEHEHUs B 00bEeM TeopeTuueckux cBeaeHuil st aeteit ¢ 3IIP: HexoTopwiii MaTepuan
MpOTpamMMBbl JTaeTcst Uil 03HAKOMHUTEIFHOTO 0030pHOT0 M3Yy4YeHHs C OMOpPOH Ha HATJIATHOCTD.
Jannas nporpamma aiisa aeteit ¢ 3IIP oTkoppekTupoBaHa B HallpaBIEHMH pasrpy3kH Kypca IO
COJIEPKAaHUIO, T.€. MPEAINOJIAraeTcsl U3yueHue MaTepuana B HECKOJIBKO O0JIEr'YeHHOM BapUaHTe,
OJTHAKO HE OITyCKAeTCsl HUXKE FOCyJapCTBEHHOTO YPOBHs 00s13aTENbHBIX TPEOOBaHUI

3. Onucanue MecTa y4eOHOro npeaMera B y4eOHOM ILIaHe

B ydeOHOM maHe MIKOJIBI Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs XUMUS MpeACcTaBlIeHa Kak
0a3oBbIi Kypc. B yueOHOM 1utane 8- 9 kiracca orBeeHo 68 4acoB Ha ydeOHBIN To/1 U3 pacyeTa 2
qaca B HEJICIO.



4. Onncanue HEeHHOCTHBIX OPHEHTHPOB COJeP:KaHus yueOHOronpeamera

LleHHOCTHBIE OPUEHTHPHI Kypca XMMHUHU B IIKOJE OMPEACNSAIOTCS CIeUu(pUKON ee Kak HayKH.
[ToHsiTHE «IIEHHOCTHW» BKIIOYAET E€IUHCTBO OOBEKTUBHOTO (CaM OOBEKT) U CYOBEKTHBHOTO
(oTHOmIEHHE CYOBEKTa K OOBEKTY), IMO3TOMY B KayecTBe IICHHOCTHBIX OPHEHTUPOB
XHUMHAYECKOTO 00pa30BaHMsI BBICTYMAIOT OOBEKTHI, U3ydaeMble B Kypce XUMHH, K KOTOPOMY Y
oOyuaromuxcst QopMHUpPYeTCS I[IEHHOCTHOE OTHOIIEHWE. [Ipu 3ToM Bedylyro poiib UTparoT
MO03HABATEJbHBIC IICHHOCTH, TaK KaK JaHHBIA y4eOHBIH MpeJMEeT BXOIUT B TPYIITY MPEIMETOB
MO3HABATEIHHOTO ITUKJIA, TJIABHAS [I€7Th KOTOPHIX 3aKJIFOYAETCS B U3YUECHUU TPUPOJIBL.

OCHOBY TIO3HABaTEIIbHBIX IIEHHOCTEH COCTABIISIOT HAay4yHbIE 3HAHUS, HAyYHBIC METOJIBI
MO3HAHUS, a IIEHHOCTHBIC OPHEHTANNU, (DOPMHUPYEMbIE y 00yUYaIONIUXCs B TPOIECCe U3YUSHUS
XHMUH, TIPOSIBIISIOTCS:

— B IIPHU3HAHHWU LIICHHOCTU HAYYHOI'O 3HAHUA, €T0 HpaKTI/I‘IGCKOfI SHAYUMOCTH, JOCTOBCPHOCTHU,;

— B LIEHHOCTH XUMUYECKUX METOAO0B UCCIECIOBAHNS )KUBOM U HEKUBOM IPUPOJIBL;

— B IIOHUMAHHUHU CJIOXKHOCTU U MPOTUBOPEUYUBOCTH CAMOT'0 MPOIEcca MO3HAHUS.

B kayectBe 0O0BEKTOB IEHHOCTEH Tpyda U ObITa BBICTYNAIOT TBOpYECKas CO3MJAaTeNIbHAs
JesITeTbHOCTD, 30POBbI 00pa3 KU3HU, a [IEHHOCTHBIC OPHEHTAIIMH COJCPXKAaHUS Kypca XUMHU

MOTYT paccMaTpuBaThcs Kak (hopMupoBaHue:

— YB@XUTEITHHOTO OTHOIICHHUS K CO3HIATEIILHON, TBOPYECKOH JIEATEIBHOCTH;

— TOHUMAaHH HEOOXOAMMOCTH 3J0POBOT0 00pa3a KH3HH,

— ToTpeOHOCTH B 0€3yCIOBHOM BBITIOJTHEHUH TPABUII OE30MaCHOTO MCTIOIB30BaHUS BEIIECTB B
MOBCETHEBHOM KU3HH,

— CO3HATEIBHOTO BRIOOpa OymyIieit mpodhecCHOHaNbHOMN NS TEILHOCTH.

Kypc xumuun o6nagaetT BO3MOXKHOCTSIMHU i (OPMUPOBAHUS KOMMYHHKATHBHBIX LIEHHOCTEH,

OCHOBY KOTOPBIX COCTABIISIFOT TPOIIECC OOIICHUS, TPaMOTHAsI pedb, a IIEHHOCTHBIC OPHEHTAIMU

HaTpaBJICHbI HA BOCITUTAHUE Y YYAITHXCS:

— IMPAaBUJIBHOI'O UCIIOJB30BAHUA XUMHYCSCKOM TCPMHUHOJIOTUHA U CUMBOJIUKH;
- HOTpe6HOCTI/I BCCTHU AUAJIOr, BBICJIYIIMBATH MHCHHC OIIIIOHCHTA, Yy4aCTBOBATh B JUCKYCCHUH,
— CIIOCOOHOCTH OTKPBITO BbIpAXaTb U apryMCHTHUPOBAHHO OTCTAUBATH CBOKO TOUKY 3PCHUS.

S.IVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JJMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC pE3yJbTaThl OCBOCHHS MPOTPAaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTUT'AaKOTCA B X0O/1€ O6y‘-ICHI/I$I XUMHUHN B CIUHCTBEC y‘Ie6HOfI U BOCIIUTATEIILHON ACATCIIBHOCTU B
COOTBETCTBUM C  TPAJUIHOHHBIMH  POCCHHCKMMH  COLMOKYJIBTYPHBIMH M  JYXOBHO-
HPAaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHSATHIMU B OOIIECTBE MpaBHJIAMH W HOPMaMH TOBEJICHUS W
CIIOCOOCTBYIOT IpOIleccaM CaMOIO3HAHHMS, CAMOPA3BHUTHUS U COI[HATM3AIUH 00YYaIOIINXCS.



JIMYHOCTHBIE PE3YyIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCA
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH W PACHIMPEHUE OIBITA JEATCIHHOCTH Ha €
OCHOBE, B TOM YHCJI€ B YaCTH:

1)maTpHOTHYEeCKOro BOCIMTAHMA:

IIEHHOCTHOTO OTHOIICHHSI K OTEYCCTBCHHOMY KYJIBTYPHOMY, HCTOPHYESCKOMY U HAYyIHOMY
HaCJeM0, MOHUMAaHMs 3HAYCHHUS XUMHUYECKOW HAyKd B KH3HU COBPEMEHHOTo OOLIEeCTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MH(POpPMAIUEH O MEepPEOBBIX JOCTHKEHHUSIX U OTKPBITHUAX
MHUPOBOH M OTEUECTBEHHOW XMMHH, 3aHHTCPECOBAHHOCTH B HAyUYHBIX 3HAHUSX 00 yCTpPOWCTBE
MHUpa 1 00IIEeCTBa;

2)rpa:kIaHCKOro BOCIIMTAHUSA:

MPEJICTABIICHUS] O COIMAIBHBIX HOPMax M MPAaBHJIAX MEXKJIMYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTHBE, KOMMYHUKAaTHBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIC3HOM,
y4eOHOUCCIIeI0BATEILCKOW, TBOPYECKOH M JAPYrUX BHIAX MACSITEILHOCTH, TOTOBHOCTH K
pazHo00pa3HO COBMECTHOW NESATEIBHOCTH MPH BBIMOJIHEHUN Y4eOHBIX, TO3HABATENIbHBIX 3314,
BBITIOJTHEHUH XUMHYECKHX JKCIEPHUMEHTOB, CO3JIaHUU YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO W B3aWMOIIOMOIIM B TPOIECCE ITOM Yu4eOHOH NeATeNIbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TOBEJIEHUE M TOCTYNKH CBOUX TOBapHILEd C MO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHMSI MTOCIIEICTBUI TOCTYIKOB;

3)IIeHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKHUE  MPEACTaBICHHS O  BEIIECTBE W  XUMHYECKOH  peakIuw,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABIISIOLINE OCHOBY IS
NMOHMMAHHUS  CYIN[HOCTH HAyYHOW KapTHHBI MHpa, NPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOABI, B3aMMOCBS3SIX YEIOBEKa ¢ MPUPOTHON Cpesoid, 0 posu
XVMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIE MOTHUBBI, HAIPABJICHHbIE HA IOJYYEHHE HOBBIX 3HAHUN MO XUMHH,
HeoOXonuMble sl OObSICHeHHs HaOMIOAaeMbIX MPOIECCOB U SBICHUH, MO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEILCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIHHON PabOTHI
C y4eOHBIMHU TEKCTaMH, CIPAaBOYHON JUTEPATypOW, NOCTYNHBIMU TEXHUUYECKUMH CpEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

HWHTEpPEC K OOYYEHUWIO M TO3HAHWIO, JI0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHON M HMCCIIEAOBATEIBCKON JESTENBHOCTH, K OCO3HAHHOMY BBHIOODY
HAIPABJIICHHOCTH U YPOBHSI O0YUYCHHS B JaTbHEHUIIIEM;

4)(popMuUpOBaAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KW3HMU, OCO3HAHUE IOCIEACTBHA W HEMPHUITHE BPEIHBIX
MPUBBIYEK (YNMOTPEOJCHUS aJKOTroJisi, HAPKOTHUKOB, KYpPEHHs), HEOOXOJMMOCTU COOJIIOICHHMS
mpaBmwI 0€30MacHOCTH MPU OOpalleHWd C XMMHUYECKHMMH BeEIeCTBaMU B OBITY M peajbHOU
KHU3HU;

5)TpynoBoro BocnuTaHus:

HMHTEpPEC K MPAKTUIECKOMY U3YYCHHUIO Ipodeccuii U TpyAa pa3IndyHOro poja, yBaKEHUE K
TPyAy H pe3yibTaTaM TPYJOBOM JEATEIHLHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMCHEHUS
MpPEeIMETHBIX 3HAaHUM TIO0 XWUMHUHU, OCO3HAHHBIM BBIOOP WHAWBUAYATbHOW TPACKTOPUU
MIPOJIOJKCHHSI OOpa30BaHMsSI C YYETOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XUMHH,
0OIIIEeCTBEHHBIX MHTEPECOB M TMOTPEOHOCTEH, YCTEnTHOW NPOo(ecCHOHAIBHON NEATeTbHOCTH U
pa3BUTHSA HEOOXOUMBIX YMEHUH, TOTOBHOCTH a/IalITUPOBATHCS B IPO(ECCUOHATILHON Cpeie;

6)3K0/10rHYeCKOro BOCIIUTAHUS:



9KOJIOTHYECKHU 1IesIeco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMS, NOHUMAaHHE HEHHOCTH 3JI0pPOBOTO M 0e30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY M IICHUXMYECKOMY 30POBBIO,
0CO3HaHME IIEHHOCTH COOJIIO/ICHHS MPaBMl 0€30MaCHOTO MOBEACHUS MIPU paboTe C BEIECTBAMH,
a TaK)K€ B CUTYyALUAX, YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIFOACH;

CHOCOOHOCTH NPUMEHATh 3HAHMA, IOJy4YaeMble NPU U3YYCHUHM XUMMH, Ui pEIICHUs
3a/1a4, CBS3aHHBIX C OKPYXKAIOLIEH IPUPOTHON CPEAOH, ISl TIOBBIILIECHUS YPOBHS 9KOJIOTHUECKOU
KYJIbTYpPbl, OCO3HAHHUS IJ100aJIbHOTO XapaKTepa 3KOJOTHYECKHUX MPOOJIeM U MyTed MX pelieHus
IIOCPEJCTBOM METOAO0B XMMHH, SKOJIOIMYECKOI0 MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATbCS UM B
[I03HABATEIbHOM, KOMMYHUKATUBHON U COLIMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MertampeaMeTHBIX pPe3yJiIbTaTOB BBIIEISIOT 3HAYMMble i (OPMHPOBAHUSA
MHUPOBO33PEHHUS OOIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHs, MPUHIIMII, TUIOTe3a, (akT, cucrema,
Ipolecc, IKCIEPUMEHT U APYroe.), KOTOPbIE MCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHMM U3 3THX NPEAMETOB (POPMHUPOBATH MPECTABICHHUE O
LIEJIOCTHOM HayyHOW KapTUHE MMpa, U YHUBEpCaJbHbIE y4eOHbIE NeWCTBUA (IIO3HABaTENIbHBIE,
KOMMYHHUKAaTHBHbIE, PETyJIATHUBHBIE), KOTOpble o0ecrneunBaroT (OPMHPOBAHHE T'OTOBHOCTH K
CaMOCTOSTEIbHOMY IJIAHWPOBAHUIO M OCYIIECTBICHUIO YU4EOHOM eI TEeTbHOCTH.

Ilo3naBaTebHBIC YHHBepPCAJIbHbIE YUeOHbIe el CTBUSA

Ba3oBble Jjornueckue 1ecTBUA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTHYECKOIO MBIIUICHUS IIPM OCBOCHUM 3HAHUM:
packpbIBaTh CMBICA XHUMHUYECKMX TMOHSATHH  (BBIOENSATH UX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBA3b C JPYTUMH MOHSITHUSMH), UCHOIB30BATh MOHATHS JUIsl OOBSICHEHUS
OTAENbHBIX (D)AaKTOB W SBICHHIA, BBIOMpPATh OCHOBAHMS M KPUTEPHHU IS KIACCHU(PHUKAIMU
XMMHMYECKHUX BEIECTB M XMMHYECKHUX PEaKUUl, YCTaHABIUBATh IPUYMHHO-CIICICTBEHHBIE CBSA3H
MEXJy 00BEKTaMH U3Y4EHUS], CTPOUTH JIOTHYECKHE pacCyKACHUs (MHIYKTUBHBIE, 1€TyKTUBHBIE,
10 aHAJIOTUH), JIEJIaTh BBIBOJbI U 3aKJIIOUEHUS;

YMEHHE NPUMEHATh B MpoLecce MO3HAHUA MOHATHUS (IIPEIMETHbIE U METalpeMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJb3yeMble B XHMHH, MPeoOpa3oBbIBaTh LIMPOKO
MpUMEHsSIEMblE B XMMHH MOJI€JIbHbIE MPEACTABICHUS — XUMUYECKUH 3HAK (CHMBOJI 3JIEMEHTA),
XUMu4eckass ¢GopMyla U ypaBHEHHE XHUMHUUYECKOM peakuud — TpU pPELIeHUH y4deOHo-
[IO3HABATENBHBIX 3a4a4, € Y4€TOM OTUX MOJEIBHBIX IPEICTABICHUNA BBIABIATL U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKH M3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XMMUYECKHX peakluil, BBISBIATh OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEICTBEHHbIE CBS3U U
MIPOTUBOPEYUS B U3y4aEMBbIX IIPOLECCAX U SABICHUAX.

Ba3zoBrble uccienoBareibckme 1eHCTBUSA:

YMEHHE HUCHOJIb30BaTh MOCTABIEHHbIE BONPOCHl B KAayeCTBE MHCTPYMEHTAa IO3HAHMSA, a
TaK)K€ B Kady€CTBC OCHOBBI [OJId (bOpMI/IpOBaHI/ISI TUINOTE3bI IO MPOBCPKE IMPaBUIIBHOCTU
BBICKa3bIBA€EMbIX CY)KHGHHﬁ;

npuoOpeTeHne OmbiTa MO IUIAHUPOBAHMIO, OPraHM3allMd U MPOBEJICHHUIO YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJIOM MPOLIECCa, CAMOCTOSITEIBHO IPOTHO3UPOBATh €r0
pe3ynbTaT, GOopMyaupoBaTh OOOOIIEHUS W BBIBOABI MO pe3yabTaTaM TMPOBEIEHHOTO OIIBITA,
HCCIIEZIOBAHUs, COCTABIISAITh OTYET O MPOAETaHHOM padorTe.

Pabora c undopmanueii:



yYMEHHE BBIOMPATh, AaHATH3UPOBATH U UHTEPIPETUPOBATH HHGOPMALIUIO PA3TUYHBIX BHIOB
1 GOPM IpEICTABICHUS, TOTYIaeMYIO M3 Pa3HbIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XMMHUYECKOTO COJEp)KaHMs, CIIpaBOYHbIE MOCcOOus, pecypchl WHTepHETa), KpPUTHUYECKU
OLIEHUBATh MPOTUBOPEUHBYIO U HETOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSTh PA3IMYHbIE METOJIBI M 3aIPOCHI IIPU MOUCKE M 0TOOpe MHOpMAUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JIJIS1 BBIIOJIHEHUSI YU€OHBIX U MO3HABATEIbHBIX 33444
OIpeNIeIEHHOr0 TUMA, MPHOOpPETeHHEe OmblTa B 00JacTH HMCMOJNb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHIA, OBJIAJCHHE KYJIbTYPO aKTUBHOTO MCIIOJIb30BAHUS PAa3IMIHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSITEIbHO BBIOMpPAaTh ONTHUMAIbHYIO (OpMy MpeacTaBlIeHUs
nH(bOpMalUd ¥ WUIIOCTPUPOBATH pellaeMble 3aJa4ud HECIOKHBIMH CXeMaMH, JuarpaMMami,
npyrumu opmMamu rpauKky U UX KOMOMHAITUSIMU;

YMEHHUE HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipolecce yuyeOHOH M Hccien0BaTeIbCKON
JEeSITETLHOCTH UH(OPMAIIHIO O BIMSHUHU MPOMBIIIUIEHHOCTH, CEIBCKOT0 X03HCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIEeH MPUPOTHON CPEIBI.

KoMMyHuKaTUBHBIEC YyHUBepPCAIbHbIEC YUeOHbIe 1eHCTBHA:

YMEHMs 3aJaBaTh BOIPOCHl (B XoJe Auasora M (Miau) AUCKYCCHUM) N0 CYUIECTBY
oOcyxxnaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITIOJHEHUS
NpeI0KEHHON 3a71au;

YMEHUS PEACTABIATH MOTyYSHHBIE Pe3yIbTaThl TO3HABATEIBHOM JESTEIFHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaX; JellaTh MPE3CHTAIMI0 PEe3yJIbTaTOB BBIMNOJHEHUS XUMHYECKOTO
SKCIepUMeEHTa (J1a00paTOPHOTrO OmbITa, J1a0OPATOPHO PabOTHI MO HMCCIEAOBAHHIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUS y4eOHOIro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
WCCIIEZIOBATENILCKON JeSITEIbHOCTH NPU PEIIEHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa
OoO0IIMX HMHTEPECOB W COIJIACOBAHUS TMO3MIMK (0OCYXACHUSI, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBbD», KOOPIAUHAIMS COBMECTHBIX JACHUCTBHI, ONpe/iesieHue KPUTEPHEB MO OLEHKE KayecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJdbHbIe YUeOHbIE el CTBHA:

YMEHHUE CaMOCTOSITEJIBHO ONPEAEIATh eI JIeATeNbHOCTH, JIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOKO JESTEIBHOCTh, BBIOMPATH
Haubonee HS(QdeKTUBHbIE CHOCOOBI pelIeHHs Y4eOHBIX M IO3HABaTENBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJTOPUTM JEHUCTBHHA TpHU
BBHIMTOJIHEHUH 33JaHAN ¢ YYETOM TIIOJIYYCHHUS HOBBIX 3HAHMHA 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OICHUBATh COOTBETCTBHUE MOJYYCHHOTO Pe3yabTaTa 3asBJICHHON IENH,
YMEHHUE HCIIONB30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/1aHUI.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3yabTAaTOB IO OCBOCHUIO O0053aTE€IBHOTO COACPKAHMS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabodeil mporpaMMol, BBIICISIOT: OCBOCHHBIC
oOyyarolMMUCSl Hay4Hble 3HAHUS, YMEHHUS M CIOCOOBI JAeicTBui, crnenuduueckue s
NpeaIMETHON o0nacT «XuUMUs», BUIBl JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMS, €ro
MHTEPIpETAINHU, PEOOPa30BAHUIO M TPUMEHEHHIO B PA3JIMYHBIX YIEOHBIX U HOBBIX CHUTYAIIUsX.

K konny obydeHus B 8 kijacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Yy OOYUAIOLIUXCS YMEHHIA:

® pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHI: aTOM, MOJEKYJa, XUMUYECKH

BJIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJAHAs U
HEOJHOPOIHAsI), BaJICHTHOCTh, OTHOCHTENbHAs aTOMHAash M MOJICKYJISIpHAas Macca,
9



KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JOJsi XHUMHUYECKOTrO
JJICMEHTAa B COCIUHCHHH, MOJSPHBIA O0BEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJIb,
3EKTPOOTPHUIATENILHOCTD, CTENIEHb OKHCIICHUS, XUMUYECKasi peakiys, Kiaccudukanus
peaKLMil: peakud COeIUHEHUS], PEAKIIMK PA3JI0KEHUS, PEAKIIUN 3aMEILEHUs, PEAKIINI
oOMeHa, 9K30- U YHJIOTCPMHUECKHUE PEAKIINH, TCTUIOBOM 3(PPEKT peakiuu, apo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aroMHas OpOWTanb, paguyC aroMa, XMMHUYEcKas CBS3b,
MOJISIPHAsl M HEMOJsipHash KOBAJIGHTHAas CBsI3b, MOHHAs CBsI3b, WOH, KATUOH, AHUWOH,
pacTBOp, MaccoBasi J0Jisl BelecTBa (IIPOIIEHTHASI KOHIIEHTPAIIHs) B paCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHM M MPUMEHATH 3TH
MOHSTHUS TIPU OMMUCAHUY BEIIECTB U UX MPEBPAICHUH;

UCTIONIb30BaTh XHMMHUYECKYI) CHMBOJHUKY [JIs COCTaBieHHs (OpMya BeEIIeCTB U
YPaBHEHUN XUMHYECKUX PEAKIUH;

OTIpEIeNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHAPHBIX COEIUWHEHUSX, CTEMEHb
OKHCJICHUsI DJIEMEHTOB B OWHAPHBIX COCIUHEHMSIX, MPUHAIJICKHOCTh BEIIECTB K
onpefeiEHHOMY KJlacCy COEOUHEHHH Mo QopmynaM, BHI XHMHYECKOH CBS3U
(koBaJIeHTHAs! M HOHHAS) B HEOPTaHUYECKHUX COCTUHEHUSX;

packpbiBath cmbica Ilepuoamyeckoro 3akona /. M. MenpaeneeBa: 1eMOHCTPUPOBATH
MOHUMAHUE TMEPUOANYECKON 3aBHCUMOCTH CBOMCTB XUMHUYECKHX 3JEMEHTOB OT HX
noyioxkeHus: B Ilepuognyeckoid cucTeMe, 3aKOHOB COXPaHEHHUsT MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTaIpo;

OMHUCBHIBATh M XapakTepu3oBaTh Tabiauunyo ¢opmy [lepuoanueckoil CUCTEMBI
XUMHUYECKHX JJIEMEHTOB: pas3inyaTh MOHATHUS «JIaBHas moarpymmna (A-rpymnma)» u
«moboynass moarpynna (b-rpymma)», Manble ¥ OONBIINE TEPUOABI, COOTHOCHUTH
0003HaveHMs, KOTOphIe UMEIOTCs B Tabmuie «llepmommueckasi cucteMa XMMHYECKUX
sanemeHToB J[. . MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sjapa, OOIIee YHCIO JJIEKTPOHOB U
pacnpe/esieHle uX Mo 3JIeKTPOHHBIM CJIO0SM);

KJIACCU(PUIIUPOBATh XUMHUYECKHUE IJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMHUCCKUE
peakuuu (10 YHUCIy U COCTaBy Yy4YacTBYIOIIMX B PEAKUUU BEILECTB, MO TEIJIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, TMOATBEPXKJas  ONWCAaHME [pUMEpaMU  MOJIEKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAaYECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIIEHUN B PA3IMYHBIX YCIOBHUAX;
BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOT0 AJIEMEeHTa 10 (popMylie COeTMHEHMsI, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON PEAKIINU;

MPUMEHSATh OCHOBHBIE OMEpPAIMH MBICIUTEILHON AEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, 00001IeHNe, cUCTeMaTH3alUI0, KIaCCU(PUKAIIUIO, BBISIBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBS3€M — ISl U3YYEHUS CBOMCTB BEILECTB M XMMHYECKHX PEAKLUU,
€CTeCTBCHHO-HAYYHbIE ~ METOJbl  [O3HaHUS  —  HAONIOACHUE,  HU3MEPEHHE,
MOJIETUPOBAHUE, SKCTIEPUMEHT (peasIbHBIA U MBICTICHHBIN);

CJeNOBaTh TMpaBWJIaM TOJIb30BAHUS XHMHYECKOM TMOCyIoH U J1abopaToOpHBIM
o0opy/soBaHHEM, a TakXKe MpaBWiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUH C
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WHCTPYKIUSMU TIO BBITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB MO MOTYyYEHUIO
U coOupaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB € ONPEAEIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOTO BEIIECTBA, IIIAHUPOBATH
U TIPOBOJIMTH XUMHYECKHE DKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOoueh U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JTAKMYC, PeHOIPTAICHH, METHIIOPAHK U JAPYTHUE).

K konny oOydeHus B 9 kJjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTD Yy OOYUAIOLIUXCS YMEHHIA:

PacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHATHUN: XUMUYECKUH 3IJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
3EKTPOOTPHULATENILHOCTh, CTENEHb OKUCICHHS, XMMHUYECKas peaklus, XUMHUYECKas
CBSI3b, TEIUIOBOH 3(h(PeKT peakiuu, MoJib, MOJISIPHBI 00BEM, PacTBOP, NEKTPOIMTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, pPEaKIUHd HOHHOrOo OOMEeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKLUUU,  OKUCIIUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHE ¥ BOCCTAaHOBJCHHE, aJUIOTPONUs, aM(pOTEPHOCTb, XHUMHYECKas CBS3b
(KoBaJIeHTHasl, HWOHHAs, MeTaJUIMYecKas), KpUCTaJUIMYecKas pemeéTka, Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKlIMH, MPENEIbHO AOIyCcTUMAas
koHueHTpauus [1/1K Bemectsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHMX IMOHATUH M NPUMEHATH 3TU
MOHSATHS ITPU ONUCAHUM BEILIECTB U UX MPEBPAILICHUN;

UCIOJIb30BaTh XUMMYECKYIO CHUMBOJMKY JJIsi COCTaBiIeHHs (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEIATh BaJEHTHOCTh M CTENEHb OKUCJICHHMS XUMUYECKUX JJIEMEHTOB B
COEIMHEHUSX Ppa3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy COelMHEHMH Mo (opmynam, BHJ XMMHUYECKON CBSI3U (KOBAJCHTHAs, MOHHAs,
METaJlNIN4YecKasi) B HEOPraHWYECKUX COEAMHEHHMAX, 3apsii HMOHA 10 XUMHYECKOHN
dopMyne, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEIMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpeiBath cmbich llepuoanueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro IOHUMaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabunuHyto ¢opmy Ileproanueckoit
CUCTEMBI XMMHMUYECKHMX JJIEMEHTOB: pa3jiMyaTh MOHATUS «rjaBHas noxarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», Manble W OOJbIIME TEPUOJIBI,
COOTHOCUTb 0003HA4€HUs, KOTOpblE HMEITCS B IEPUOJUYECKOM Tabmuie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS] aTOMOB XMMHUYECKHMX AJIEMEHTOB (COCTaB U
3apsiz s17ipa, o0IIee YUCIIO0 MIEKTPOHOB M PACIPEENIEHUE UX 10 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH 0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOMCTB JJIEMEHTOB M HX
COEIMHEHUH B Ipenenax MajblX MEPUOJIOB U TJIABHBIX MOArPYHH C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XUMHUYECKUE 3JIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YMCIy M COCTaBYy Y4YacCTBYIOLIMX B PEAKIMU BELIECTB, 110 TEIUIOBOMY
3 deKTy, 10 U3MEHEHUIO CTETICHEeH OKUCIICHHUSI XUMUYECKUX 3JIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME M CHEHMPUUECKHEe XUMHUYECKHE CBOWMCTBa
IIPOCTBIX U CIOKHBIX BEILECTB, IOATBEPAKAAsl ONMCAHNUE IPUMEPAMH MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;
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® COCTaBJISITh YPABHEHHUSI DJIEKTPOJIUTHUECKOW TUCCOLUALMUA KUCIIOT, IIEJI0YEN U COJIEH,
MOJIHBIE W COKpANIEHHBIC YPAaBHCHUS PEaKIUid MOHHOTO OOMEHa, YpaBHEHHUS PEaKIIHM,
MOATBEPKIAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBA3M MEXAY BELIECTBAMHU
pa3JIMYHBIX KJIACCOB;

® PpACKpBIBaTh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca dTUX PEaKIni;

® [IPOTHO3MPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUsI XUMUYECKUX MIPEBPAILICHUI B Pa3JIMUHBIX YCIOBUSIX;

® BBIYUCIATH OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (popMysie COeTUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMHYECKOW PEAKINU;

e coOmoaTh TpaBWJIa TMOJIL30BAHHUS XUMHUYECKOW TOCylIoH U J1ab0paTOpHBIM
obopymoBaHHeM, a TakKe IpaBuia OOpallleHHs C BEIIECTBAMH B COOTBETCTBHUHU C
UHCTPYKIUSMU TIO BBITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB MO MOTYyYEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIICCTB (aAMMHAKa M YTIIEKUCIIOTO ra3a);

® [POBOJUTH PEAKIUH, MOATBEPKIAIOIINE KAUECTBEHHBIM COCTaB Pa3IMYHBIX BEUIECTB:
pacrmo3HaBaTh ONBITHBIM IMYTEM XJIOpHI-, OpoMHMI-, MOAHUI-, KapOoHat-, docdart-,
CUJIMKAT-, Cylb(aT-, THAPOKCHUI-HOHBI, KATHOHHl aMMOHHS W HMOHBI H3y4YEHHBIX
METAJUIOB, PUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

® [IPUMEHSTh OCHOBHBIE ONEPALMH MBICIUTEIBHON NIESITEIbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, O0OOIIEeHHEe, CUCTEeMATH3AlMI0, BBIABICHHE MPHUUYUHHO-CIIEICTBEHHBIX
CBSI3€M — ISl M3YYEHHS CBOWMCTB BEIIECTB M XMMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4YHbIE METOABl TO3HAHWS — HAOJIOJEHHWe, W3MEPEHHE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (pEabHbIN U MBICIICHHBIH).

6.COOIEP)KAHUE OBYYEHMUAA

8 KUIIACC

IlepBoHaya/JbHbIe XMMUYECKHE MOHSITHUS

[Ipenmer xumuu. Ponb XuMUM B KM3HHM uejoBeka. XMMHS B cHCTeMe Hayk. Tema u
BemiecTBa. PuU3MuecKre CBOWCTBA BEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
MeTo/axX Mo3HaHus B XUMHUH. YucTeie BemecTBa U cmecu. CriocoObl pa3eieHus cMecei.

ATOMBI W MOJIEKYJbl. XUMUYECKHE 3IeMEHTbl. CHUMBOJBI XMMHYECKHUX DIIEMEHTOB.
[IpocThie u cioXKHbIe BelleCcTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIIICCTB. OTHOCI/ITGHLHaH aTOMHasdA Macca. OTHOCI/ITC.HBHaH MOJICKy.HHpHaH
Macca. MaccoBas 10JIsI XUMHYECKOTO DJIEMEHTA B COCIMHCHUM.

KomnyecTBo BemecTtBa. Monb. MousipHast macca. B3anMoCBsI3b KOJIMUYECTBa, MAacChl U
qHcia CTPYKTYPHBIX €MHUI] BellecTBa. Pacuérel o hopmynaM XUMUYECKUX COCIMHEHUH.

(DI/I3I/I'-I€CKI/I€ U XUMHWYCCKHC ABJICHHA. XI/IMH‘ICCKaH peaKum[ u eé HpI/ISHaKI/I. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKHUE ypaBHeHUsA. Kiraccubukanms XMMUYECKUX PEeaKIui
(coenuHeHMs, pa3I0KEHUS, 3aMEIICHHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

12



3HAKOMCTBO C XHMHUYECKOW MOCYJO0H, MpaBuiIamMu paboOThl B Jabopatopuu U mpuéMamu
oOpatieHus ¢ J1abopaTOpHBIM O0OpYIOBaHUEM, W3yYCHHE W ONMHCAHWE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIECTB, HaOMI0IeHNEe (Pu3nyecKuX (TUTaBIeHUE BOCKA, TasTHUE JIbIA,
pacTupaHue caxapa B CTYIIKE, KHUIIEHUE U KOHJEHCAIUsl BOJbl) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBAHKUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHUM, HAOIIOICHHE
U ONHCAaHWE TPU3HAKOB MPOTEKAHUs XMMHMYECKHUX peakiuil (pa3jokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOpUAOM Oapus, paznoxkeHue ruapokcuaa meau (II) mpu
HarpeBaHuHU, B3aUMOJEHCTBUE jkene3a ¢ pactBopoMm coimu menu (II), m3ydyenume cmocoboB
paszenieHus CcMecei: C MOMOIIBI0 MarHuTta, (UIbTPOBaHHE, BbIIAPUBAHUE, AUCTUILIALINS,
xpomaTtorpadusi, TMPOBEICHHWE OYMUCTKA TMOBAPEHHON COJHM, HAONIOACHHE W ONHCAHHE
pe3ylbTaTOB IMPOBEICHUS ONBITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MacChl, CO3JaHUE
Mojienielt MOJIEKY (IIapOCTEP>KHEBBIX ).

Basknelue npeacTaBuTe I HEOPraHU4eCKUX BellecTB

Bo3ayx — cmech razoB. CoctaB Bo3zayxa. Kuciopoa — 3J€MEHT M MPOCTOE BEUIECTBO.
Haxoxnenue xucnopoja B mpupoae, Gu3ndeckue U XMMHUYECKUE CBOMCTBA (peaKiyu TOPSHHS).
Oxcunpl. Ilpumenenue kucnopoga. CnocoObl TOMYYEHHS KHCIOpOJa B J1adOpaTopuu
MPOMBINIIEHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — alIoTpomnHas MOAU(pUKALUS
KHCJIOPO/IA.

TermnoBoil 3¢ ¢dekT XUMHUECKOW peaKnuu, TEPMOXHMHUYECKHE YpaBHEHHs, HK30- U
SHIOTEPMHUUYECKHE peakuuu. TOMIMBO: yroib M MeETaH. 3arpsi3HEHUE BO3yXa, YCHJICHUE
MapHUKOBOTO P eKTa, pa3pylIeHre 030HOBOTO CIIOS.

Boxopon — »snemeHT u mpocroe BemiecTBO. HaxokiaeHue Bogopoaa B IMPHUPOJE,
¢bu3znueckre U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MmoydeHus. KuciaoTel u comnu.

MossipHblii 00bEM Ta30B. Pacu€Thl M0 XUMHUECKUM YpaBHEHUSIM.

®dusznyeckrue cBOMCTBa BOAbl. Boja kak pactBoputenb. PactBopbl. HackimeHueie u
HEHACBIIIEHHBIE PacTBOPbL. PacTBOpUMOCTH BelIeCTB B Bojae. MaccoBas J0Jid BelleCTBa B
pactBope. XuMHU4eckue cBoMcTBa BOJbl. OcHOBaHMs. Pojib pacTBOPOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoTr BOAbl B IpHpoAe. 3arps3HEHUE NMPUPOAHBIX BOJA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudpukanus neopranmueckux coenuHennid. Oxcuapl. Knaccudukanus OKCHIOB:
coneoOpa3ymomire (OCHOBHBIC, KUCIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyromue. HomeHnknarypa
okcu0B. du3nyeckre U XUMUYECKHUE CBOMCTBA OKCHIOB. [loydenue okcumaoB.

OcHoBanusa. Knaccudukanuss ocHOBaHWM: IMIENTOYM W HEPACTBOPUMBIE OCHOBAHMUSI.
Homenknarypa ocHoBanuii. dusznueckue M XUMUYECKUE CBOMCTBA OCHOBaHUU. [lomyuenwue
OCHOBaHHII.

Kucnorel. Knaccudukanus xkucnor. Homenknatypa kucinor. Ou3ndeckue U XUMHUYECKUE
cBoricTBa KUCHOT. Psan aktuBHoctu MetauioB H. H. bekerosa. [lonydyenue Kucior.

Comu. Homenknarypa coseit. dusznueckue U XUMHYECKUe cBoMcTBa coseil. [lomyduenue
COJIeH.

['eneTudeckas cBsI3b MEXKIYy KJIacCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit Ixcnepumenm:

KaueCTBEHHOE ONpEJEICHUE COJIePKaHus KUCIOpOoia B BO3MyXe, MOTyYeHue, cooupaHue,
pacmo3HaBaHUE W W3YUEHUE CBOMCTB KUCIOpOJa, HAOIIOJEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM M yCIIOBUSI BOZHUKHOBEHUS M TMPEKPAIEHUS TOpPeHUs (Imoxapa), 0O3HAaKOMJICHHUE C
o0Opa3llaMid OKCHIOB M ONHMCAHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHWE, pAclo3HABaHUE U
M3y4eHUE CBOMCTB Bojopoja (ropeHue), B3aumojeictBue Bojopoaa ¢ okcuaom wmeau (II)
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(BO3MOKHO HCTIONB30BAHKUE BUACOMATEPHUAJIOB), HAOMIOIeHHE 00pa3I0B BEIIECTB KOIUYECTBOM
1 Momb, uccrenoBaHUE OCOOCHHOCTEH PACTBOPEHHS BEUIECTBC PA3IMYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHWE PACTBOPOB C ONPEACIEHHON MacCOBOM JOJIed pPAcTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBUE BOABI C MeTaslaMd (HATpUeM U KaibliieM) (BO3MOXXHO HCIIOJIb30BAHUE
BHUJIEOMATEpPHUANIOB), UCCIIE0BaHNE O0pa3l0B HEOPraHMYECKUX BELIECTB Pa3JIUYHbBIX KJIACCOB,
HaO/I0/IeHNe M3MEHEHHUs] OKpPAacKd HMHIUKATOPOB B PAcTBOpax KUCJIOT U IIENIOueH, M3ydyeHue
B3auMonencTBus okcuna menu (II) ¢ pacTBopoM cepHOM KHMCIOTBI, KHCIOT C METajulaMu,
peaKuuii HEUTpaIu3aluy, MOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHUE OJHOTO
MeTajlla IPYyTuM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelue
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI.

IMepuoanveckuii 3axkoH u Ilepuonnuyeckasi cucrema xummu4yeckux jiemenros /I, U.
MenpaesieeBa. CtpoeHne aToMoOB. XuMu4yeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKH KIAcCU(UKALIMKA XUMHYECKHX dyeMeHTOB. [loHsTHE O Trpynmax
CXOIHBIX JIEMEHTOB (IIETOYHBIC U MIETOYHO3EMENbHBIE METAIIIbI, TaJIOTEeHBI, HHEPTHBIC Ta3bl).
DJIeMEHTBI, KOTOpBIE 00pa3yloT aM(OTepHBIE OKCHUIBI 1 THAPOKCHIIBI.

[lepuonnueckuit 3akoH. Ilepmoamueckas cucrtema xumuueckux ossemeHtos [l .
MenneneeBa. Koporkonepuognas u JumMHHONepuoaHas ¢opmbl lleprognueckoil cUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3WYECKHNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX snep. M3ortombel. Onextponbsl. CrpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMHUECKUX dJIeMeHTOB lleproandyeckoi cucTeMbl
J. W. MengeneeBa. XapakTepUCTHKAa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJIOKEHUIO B
[lepnonnueckoii cucreme [l. M. Menneneesa.

3aKOHOMEPHOCTU W3MEHEHHUS panyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJTMYECKUX CBOMCTB MO rPpYIIaM U Mepruoaam.

3navenue [leproanyeckoro 3akoHa u Ileprognyeckoi CUCTEMbI XUMHUYECKUX JIEMEHTOB
JUIS1 pa3BUTHA HayKHu U nipakTuku. [{. 1. MenaeneeB — yu€Hblil U rpaKJaHKH.

Xumuyeckas CBSI3b. KoBanentnas (nonsipHas u HETOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIIATEITLHOCTh XUMHUECKUX 2JIEMEHTOB. VIOHHAsI CBSI3b.

Crenenb  okucineHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpoueccsl
OKHUCJICHUSI U BOCCTAHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBHUTEIIU.

Xumuueckuii IKCnepumenm:

M3y4YeHHe OO0pa3IOB BEIIECTB METAIJIOB M HEMETAIJIOB, B3aUMOJACWCTBHE THUAPOKCUAA
LIMHKAa C PacTBOpaMU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OMBITOB, WLIIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI (TOpeHHNEe, peaKLuu Pa3IoKeHUs, COSTUHEHHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€U MPH U3YYCHHH XUMHH B 8 KJIaCCE OCYIIECTBISETCSA
yepe3 WCIOJb30BaHHWE KaK OOMIMX €CTeCTBEHHO-HAYyYHBIX TMOHSATUH, Tak U TOHATHIA,
SIBJISIFOLLIMXCSI CHCTEMHBIMU JJII OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEeHHO-HAy4YHbIC TOHSTHS: HAy4YHBIA (akKT, TUMOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHUHTe3,  Kilaccupukauus,  NEePUOJUYHOCTb,  HAOMIOJEHUE,  IKCIEPHUMEHT,
MOJIETUPOBAHNE, U3MEPEHHUE, MOJIENb, SIBJICHHE.

®dusnka: Marepus, aToM, DOJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKJIWJ, H30TOIIHI,
pPaZMOaKTUBHOCTh, MOJIEKYNa, AJIEKTPUYECKUN 3apsjl, BELIECTBO, TeNo, 00BEM, arperatHoe
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COCTOSIHME BEIECTBA, ra3, (pu3nyeckue BEJIWYMHBI, €IUHHIIBI U3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE351, ConHIIE.

buonorus: porocunres, nprxanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHepanbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peaKIus

[lepnonnueckuit 3axkoH. Ilepmoamueckas cucrema XxuMmudeckux asyementoB [l M.
Menpeneea. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KaJbLUs U HUX COECIUHEHUH B COOTBETCTBUHU C
ITOJIOKEHUEM 3JIEMEHTOB B [leproinueckon cucteMe U CTPOEHUEM X aTOMOB.

CrpoeHne BemiecTBa: BHJbl XMMHYECKOW CBA3H. THIBI KPUCTAJUNIMYECKMX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIETKH M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanus M HOMEHKIATypa HEOPraHHYECKHUX BeLIeCTB. XHMMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMXCSA K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX COEAMHEHUM, N€HETUYeCKas
CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukanus XMMUYECKUX peakUuil MO Pa3IMYHbIM MpH3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKUWH BEMIECTB, MO TEIUIOBOMY J(QeKTy, 1O H3MEHEHHIO CTeTeHEH
OKHMCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTHUIO KaTalu3aTopa). DK30- U
SHJOTEPMHUUYECKHUE PEAKLIUU, TEPMOXUMUYECKHUE YPABHEHUS.

[lonsatue o cxopoctn xumudeckoi peakuuu. [loHsarue 06 oOpaTUMbBIX W HEOOPATHMBIX
XUMHUYECKHX peakuusax. [[oHATHE O TOMOreHHBIX M TeTeporeHHbIXx peakuusax. [lonstue o
katasmse. [loHsaTme O XMMHYeCKOM paBHOBecHUU. DaKTOpBl, BIMSIOIIME HA CKOPOCTbH
XMMHMYECKON PEAKIMH U MOJIOKEHNE XUMUYECKOTO PABHOBECHS.

OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, 3JICKTPOHHBIA OalaHC OKUCIUTENIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBleHHE YPAaBHEHMH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BaHUEM METO/A IEKTPOHHOI 0 OanaHca.

Teopust 3n€KTPOIUTUYECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEDIEKTPOIUTHL. KaTHOHBI,
QHUOHBL. MeXaHu3M JHMCCOLMALMM BEIIECTB C PA3JIMYHBIMA BHJIAMH XHMHYECKOW CBSI3H.
Crenenp aucconuanuy. CUIbHbBIE U CIa0ble 3JEKTPOIUTHI.

Peakiun monHoro oobmeHna. YcinoBusi IpOTEKaHHUsI pEaKIMil HIOHHOTO OOMEHa, TMOJHBIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW M COJIEW B CBETE
NPEICTaBICHUH 00 HIEKTPOJUTHYECKOW nuccoumanuu. KayecTBeHHBIE peakiMd Ha HOHBIL.
[TonaTHE 0 rUIPOIAN3E COJIEH.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHHE C MOZEISIMA KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKHUX BEIECTB —
METAJUIOB M HEMeTauloB (rpadura u anMasa), CIOXKHBIX BeUIECTB (XJOpHUaa HATpHs),
UCCIIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHMYECKOM pEakLMU OT BO3JIEHCTBUS Pa3IMYHBIX
(akTOpOB, MCCIEAOBAHUE SJICKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOILECCa JAUCCOLUAIIH
KHCIIOT, Ilejao4Yed M cojiel (BO3MOXHO HCIIOJIb30BAaHME BHJEO MAaTepuasoB), IMPOBEJIECHUE
OIBITOB, WUIIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHMs peakluil MOHHOro odMeHa (oOpa3zoBaHME
ocaJika, BBIJEJIEHNE Tra3a, O0Opa30BaHUE BOJbI), OMNBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, peakUuu pa3ioXKeHHs, COSIUHEHHS),
pacno3HaBaHUE HEOPraHWYECKUX BEILECTB C IIOMOINBIO KAaYECTBEHHBIX pEaKUUN Ha HOHBI,
peleHue SKCIepUMEHTAIbHBIX 3a1a4.
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Hemeraibl M MX coeJUHEHUSA

OOmast xapakTepucTuka TajoreHoB. OCOOEHHOCTHM CTPOEHHUS AaTOMOB, XapaKTepHBIE
crenieHn okucieHus. CTpoeHue M (pu3nueckue CBONCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XUMHUYECKHE CBOICTBa Ha mIpuMepe Xjopa (B3aMMOAEHCTBHE C MeETaUIaMU, HEMETaJUlaMu,
miesnioyamu).  Xnoposogopod. ConsiHass KHMCIIOTa, XUMHUYECKHE CBOICTBa, MOJy4YEHHE,
npuMmeHenue. JleiicTBue xjaopa U XJI0pOBOAOPO/ia HA OpraHu3M delioBeKka. BaxHeiue Xmopuasl
U MX HaXOXJIEHUE B IPUPO/IE.

OOmas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYECKUEe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAa U cepbl. AJUIOTPOIHBIE MOJU(PHUKAIMKA KUCIOPOJa U cepbl. XUMHUUECKUE CBOICTBA
cepel. CepoBopopoj, cTpoeHue, (U3MYECKHe W XUMHUYECKHe CBOMCTBAa. OKCHUIBI CEphl Kak
NPEICTaBUTEIN KUCIOTHBIX OKcHI0B. CepHas KUCIOTa, (QU3NYECKHEe M XUMHYECKHE CBOICTBa
(oOmme kak TMpeacTaBUTENs Kjacca KUCIOT M crnenupuyeckue). XUMHUYECKHE PEaKIHH,
JieKallMe B OCHOBE IPOMBIIIIEHHOTO CHOc0o0a MOoJydeHUs cepHoil kucnoTel. [Ipumenenue
cepHoii KucinoTsl. ColM CepHOM KUCIOTHI, KAUeCTBEHHAsI peakius Ha cynbgaT-uoH. Haxoxnenue
ceppl M €€ COCQUHEHHWH B TMpPHpPOJE. XUMHUYECKOE 3arpsi3HEHHE OKPYXAroIIed Cpelbl
COCJIMHEHUSIMU Cepbl (KHCIOTHBIE O, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MIPEeIOTBPAILICHHS.

OOmast xapakTepucThKa 31eMeHTOB VA-rpynmnbl. OCOOSHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTETMEHH OKHUCICHUA. A30T, paclpocTpaHEHHE B TMpHponae, (GUINUYECKUE WU
XHUMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHAK, ero (U3N4ecKue U XMMUIECKHE
CBOICTBa, MonyyeHue u npumeHeHue. Conu aMMOHUsI, UX (PU3NUECKHE U XUMUYECKHE CBOMCTRA,
npuMeHeHue. KauecTBeHHas peakiys Ha HOHBl aMMOHHSA. A30THas KHUCIIOTa, €€ IOJIydyeHHeE,
¢u3nyeckne W XHMMHUYECKHE CBOWCTBa (0OIIMEe KakK TMpPEACTaBUTENs Kilacca KHCIOT U
cnenuduueckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHMSI B KauyeCTBE MHUHEPAIBHBIX
ynoOpeHuil. XuMUYecKoe 3arpsi3HeHHE OKpY’Kalolleld Cpebl COeAMHEHUSMH a30Ta (KUCIIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3MyXa, MOYBBI M BOAOEMOB). Docdop, amioTporHbie MOIUPUKAITIH
dbocdopa, busndeckue m xumudeckue cBoiicta. Oxcun docdopa (V) u dhochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, monyudeHue. Vcmonb3oBanue (ochaToB B KauecTBe
MUHEPAJIbHBIX yI100pEeHUil.

OO6mass xapakTepuctuka 31eMeHTOB [VA-rpynmbel. OcCoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBIE CTETICHN OKUCIEHHs. YTIIEpOJ, aJJIOTPOIHbIE MOIU(PUKAIINH, PACTIPOCTPAHEHUE B
npupose, (GuMdeckue W XHUMHYECKHE CBOHCTBa. AnjcopOuums. KpyroBopor yriaepoma B
npupoe.OKcuapl yriaeponaa, Uux (u3ndeckue M XMMHUYECKHE CBOWCTBA, JEHCTBUE HA JKUBBIC
OpPTaHU3MBbI, TOJYYEHHE M TMPHUMEHEHHE. JKOJIOTMYECKHE MPOOJIEeMBbl, CBS3aHHBIE C OKCHIIOM
yraepona (IV), runores3a rio0aabHOTO MOTEIUICHHUS KJIMMaTa, TapHUKOBBIN A dexT. YrompHas
KHUCIOTa M €€ CONM, UX (pU3MUecKue M XMMHUYECKHE CBOMCTBA, MOJyuYe€HHE M INPHUMEHEHHE.
KauectBennast peakiusi Ha kapOoHaT-HOHBI. Vcmonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH M CENTECKOM X035 CTBE.

[lepBoHauyabHbIe MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHHSX YIiepojaa
(MeraH, 9TaH, OTHIEH, aleTHIEH, STAHOJ, TIHUIEPHH, YKCycHas Kuciora). I[IpupoaHbie
WMCTOYHUKU YTTIEBOAOPOJOB (yroiib, MPHUPOAHBIN Ta3, HedTh), MPOAYKTHI UX MepepadOTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [TOHATHE O OMONIOTHYECKH BaKHBIX BEIIECTBAX:
XKHUpax, OellkaX, yrieBoJax — W HMX pOJU B KHU3HM 4YelloBeKa. MarepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHUYECKUX COCIMHEHU.
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Kpemuuii, ero Qusnyeckue MW XUMHUYECKHE CBOICTBa, NOTy4eHHE U MPUMEHEHHE.
Coenunenuss kpemHusi B mnpupoje. OOmue mnpencraBieHuss 06 okcuae kpemaus (IV) u
KpeMHHEBOU Kuciaote. CHIIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaxkHelme
CTpOUTENbHBIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeToH, jkene300eToH. I[IpoGiembl
0€30MacHOTO UCTIOIB30BAHUS CTPOUTEIBHBIX MATEPHUAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3I0B HEOPTaHWYECKUX BEIIECTB, CBONCTB COJITHON KHCIOTHI, IPOBEACHHE
KAaueCTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI M HAOJIOJCHHUE TPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxarolue (U3NYeCKue U XUMHUYECKHE CBOMCTBA rajOr€HOB U MX COEIHWHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BHUCOMATEPHANIOB), O3HAKOMJICHHE C O0pa3lamMu XJIOPHIOB (TaJOTCHHIIOB),
O3HAKOMJICHHE ¢ oOpasmamMu cepsl M €€ COCIUHECHHSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpUANIOB), HAOMIOJIEHUE Tpollecca OOYrnuBaHUS — caxapa MO JIeCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3YUYE€HHE XUMHUECKUX CBOMCTB pa30aBIIEHHON CepHOU
KHCIIOTBI, TIPOBEJCHHE KAaYECTBEHHOH peaklnHu Ha cynb(aT-uoH M HaOJoJleHue Mpu3HakKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3NYECKHMMH CBOWCTBaMHU a30Ta, docdopa U UX COCAUHECHHIA
(BO3MOXKHO HCITOJIb30BAHKE BUAECOMATEPHATIOB), 00pa3aMu a30THBIX M (POCHOPHBIX YI0OpEHHIA,
MoJlyueHue, coOupaHue, paclo3HaBaHUE M H3YYEHHE CBOICTB aMMHaka, IpPOBEJCHUE
KaueCTBEHHBIX peakluii Ha HWOH aMMOHUsA U ¢ocdaT-uOH W U3yUYeHHE TPU3HAKOB HX
MIPOTEKaHUs, B3aUMOJICHCTBUE KOHLEHTPUPOBAHHOM a30THON KHUCJIOTHI C MENbI0O (BO3MOXHO
WCIIOJIb30BaHNE BHIEOMATEPUANIOB), M3yUEHHUE MOJENeH KPUCTAUIMUECKUX PEIIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aJCcOpPOIMH PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOWCTBOM MPOTHBOTA3a, MOJydeHHEe, COOUpaHue, paclio3HaBaHUE
Y U3yYeHHE CBOWMCTB YIIJIEKHCIIOTO Tras3a, MPOBEJECHUE KAYeCTBEHHBIX peakluii Ha KapOOHAT U
CUJIMKAT-UOHBl M U3Y4YCHUE TMPU3HAKOB HX TMPOTEKAHUSA, O3HAKOMJIEHHWE C MPOAYKIUEH
CHUJIMKAaTHOM IPOMBINUIEHHOCTH, PEUIEHUE SKCIEPUMEHTANbHBIX 3a/1ad Mo TeMe «Baxuenmue
HEMETAJLJIbl U UX COCTUHEHUSI.

MeTa/iibl M X COeTMHEHUS

OOmiass XapaKTepUCTHUKAa XHUMHUYECKHUX OJJIEMEHTOB — METalIOB HAa OCHOBAaHMHM MX
nonoxeHus B [lepuoanueckoil cucteMe xumuueckux 3neMenToB . 1. MeHneneeBa u cTpoeHUs
atomoB. CTpoeHue MeTauioB. MeTraumMmueckasi CBA3b M METALIMYECKas KPHUCTAJTHYECKas
pem€TKa. DJIEKTPOXUMHUYECKUN psJ HampspkeHUud MertauioB. dusmyeckue U XUMHUYECKHE
cBoiicTBa MeTaymoB. OOmIMe CrocoObl MOMyYeHUs MEeTaUIoB. [IoHATHE O KOPPO3UU METAaJIIOB,
OCHOBHBIE CITOCOOBI 3aIMHUTHI KX OT Koppo3un. CruiaBsl (CTab, YyTyH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHE B OBITY U MTPOMBIIIIJICHHOCTH.

[[{enounble MeTaUIBL: TIOJIOKEHHUE B [leproinueckoi cucTeMe XMMUYECKUX 3J1EMEHTOB [l.
N. MengeneeBa, CTpOEHHME UX aTOMOB, HaXOXJeHHE B mpupoje. OU3NYecKue U XUMHUYECKHE
CBOIicTBa (Ha mpumepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATpHs U Kanus. [[puMenenue
HIEJIOYHBIX METAVIOB U UX COCIUHEHUM.

[[{eouHO3eMENbHBIE METANIBI MarHuidi M KajapUui: mnonoxkeHue B Ilepuogmueckoit
cucreme xumuueckux snemeHtoB J[. M. MennpeneeBa, CTpoeHHME KX aTOMOB, HAXOXKIEHUE B
npupoae. Ouznueckre U XMMUYECKUE CBOMCTBA MArHUs M Kajblusd. BaxkHelve coOequHEHUS
KaJbIus (OKCUI, TUAPOKCU], conn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Anromunuii: nonoxenue B Ilepmogmueckoil cucteme xumuueckux ayemeHtoB [ .
MenpeneeBa, CTpO€HHE aTOMa, HaXOXAeHUE B npupoae. Ouzndeckne 1 XMMAYECKHUE CBOMCTBA
anmoMuHus. AM(OTEpHbIE CBOWCTBA OKCUIA U THIPOKCH I ATFOMUHHUS.
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Kenezo: mnonoxenue B Ilepuogunueckoir cucreme xumuueckux snementoB J[. U
MenpeneeBa, CTpoeHHE aToMa, HaXOKJeHHe B npupoze. Pusnueckrue U XMMHUYECKHE CBOMCTBA
xkene3a. Okcunbl, ruapokcuasl u comm xene3a (II) m xemeza (III), mx cocraB, cBolcTBa H
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O00pa3laMi METajuIoB M CIUIaBOB, HUX (PU3WYECKUMHU CBOWCTBAMU,
W3YYEeHHE PE3YNIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HWCIIONB30BAHHE BHUIACOMATEPHAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCHJA KaJIbILUS U HATPUS C BOJOM (BO3MOKHO MCIOJIB30BaHUE
BUJICOMATEpPHUAJIOB), HCCIIEIOBaHHE CBOMCTB KECTKOW BOJBI, Mpollecca TOpPEHHUsS »Keie3a B
KHcIopoae  (BOBMOXKHO  WCIOJB30BAaHHE  BUICOMATEPHANIOB), TPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMil HA MOHBI: MarHus, KaJblUs, aJIFOMUHUA, IIMHKA, *kene3a (II) u xenesa
(III), memu (1), HaGnrofeHNe U OMUCAHKUE MPOIIECCOB OKPAIIMBAHUS MJIaMEHH MOHAMHU HATpUS,
KaJusi ¥ Kaiblusl (BO3MOXKHO HCIOJIB30BaHUE BUACOMATEPHUATIOB), UCCIIEAOBAaHHE aM(DOTEPHBIX
CBOMCTB TMJIPOKCH/IA AJIFOMUHUS U TUAPOKCUA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1a4 110
TeMe «BakHelie MeTasuibl U UX COSIUHEHUS».

XuMuS H OKpPYy:Kaoas cpeaa

BemectBa u Marepuansl B MOBCETHEBHOW JKM3HU YeJIOBEKa. be3onmacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. [lepBas moMomp Npu XUMUYECKHUX OXKOrax u
OTpaBJICHUSIX.

XUMUYECcKoe 3arpsi3sHEHHE OKPY)KaroIlel cpe/sl (MpeaenbHas JOMycTUMasi KOHIEHTpalus
BemecTs, najiee — [1JIK). Pons XxuMuu B pelieHnn 3KOJIOTUYECKUX MTPOOIIeM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE MATEPHUATIBI).

Mesicnpeomemmnuie ceasu

Peann3anus MeXIIpeaAMETHBIX CBSI3€H NPU U3YYEHMM XMMHH B 9 Kitacce OCyIIEeCTBISAETCSA
yepe3 HCIMOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TMOHSATUH, Tak U TOHSTHIA,
SIBJISIFOLLIMXCSI CHCTEMHBIMU JIJIS OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO-HAY4YHbIE MOHSATHUSA: HAy4HbIM (akT, THUIOTe3a, 3aKOH, TEOpHs,
aHanu3, CHUHTe3, KilaccupukKauus,  NEePUOJUYHOCTb,  HAOMIOJEHUE,  DIKCIEPHUMEHT,
MOJICTMPOBAaHUE, U3MEPEHUE, MOJICTIb, SIBJICHNE, TAPHUKOBBINA Y PEKT, TEXHOIOTHUS, MATEPUAIIBI.

®usuka: Marepus, aroM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIWJA, H30TOIIbI,
paaMOaKTUBHOCTb, MOJICKYJA, JJICKTPUUYECKUM 3aps], NPOBOJHUKH, IMOJYIPOBOJIHUKH,
JUDJIEKTPUKHY, (DOTO3JIEMEHT, BEIIECTBO, TEJO, 0O0BEM, arperaTHoe COCTOSTHHE BEIIecTBa, Tras,
pacTBOp, PpacCTBOPUMOCTb, KpHUCTAJUIMUECKas pemérka, CIUIaBbl, (U3UYECKHEe BEITUYMHBI,
€IMHUILIBI U3MEPEHUs, KOCMHUUYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buonorust: ¢otocunTes, apixanue, 6uocepa, 3KOCHCTEMA, MUHEpAJIbHBIE YIOOpEHMS,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHBIE BEILIECTBA.

I'eorpadust: armocdepa, ruapochepa, MuHEepanbl, TOPHBIE TIOPOJBI, IOJIC3HBIC
HCKOIAaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.
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7. TEMATHYECKOE INIAHUPOBAHMUE

8 KJIACC
KoandecTBO yacoB
Ne HaunmeHnoBaHue pa3iesioB U DJIeKTpOHHBIe (HM(pPpOBHIE)
KoHTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMMBbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTbI
Pasnea 1.IleppoHavyanbHble XHMHYECKHE IIOHATHSA
Xumus — BaxkHas o0J1acThb

11 €CTECTBO3HAHUS 1 5 5 bubnuorexa [IOK

' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemiectBa u xumMmmuueckue 15 | bu6mmoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 20

Paznen 2.BakHeiimne npeacTaBuTe M HEOPraHUYeCKUX BelleCTB
21 Boznyx. Kucnopon. I[Tonsitue 6 bubnmoreka [JOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonsatue o kuciorax 2 1 bubnuorexa [IOK

’ U COJISIX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [lorsitue 00 5 1 1 bu6nunorexa LIOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChI 1 | | bubnuoteka [IOK

’ HEOPraHUYECKUX COCAUHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3.1lepuonnuecknii 3axkon u [lepuogudeckas cucrema xumnueckux 3jemMeHToB JI. U. MenaeneeBa. CTpoenne aToMoB.

Xumuueckas ¢Bsizb. OKHCJIANTEIbHO-BOCCTAHOBHTEJIbHBIE P€AKIHH



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

[Tepuoanueckuii 3aKOH U

31 [lepunonnueckas cucrema 7 bub6nmorexa [IOK
' XUMUYECKUX demenToB J1. 1. https://m.edsoo.ru/7f41837¢
Menpeneesa. CtpoeHue atoma
XuMuyecKas CBs3b. Eu6 10K
noIMOTEeKA
2 -
3 OxucauTensHo 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIHHBIE PEAKIIHH
Hroro no pasgeny 15
PesepBHOe Bpems 3
68,
OBIIEE KOJIMYECTBO YACOB TIO 2;‘13“"
I[TPOI'PAMME
MOIYJTIO
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudposbie
Ne ni/m P Kontpoabnsie | IIpakTnueckue (1upp )
NporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcsbl
Pa3nen 1.BemecTBo 1 XuMU4ecKue peakiiuu
11 [ToBTOpenue u yriyOiaeHne 3HaHUH 5 | bubnnorexa [HOK
’ OCHOBHBIX pa3/eJoB Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peaximit https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAS JUCCOLUALUS. g | | bubnnorexa [HOK
' XUMUYECKHUE PEAKIIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HeMeTaJILI H UX COeTHHEHHS
21 OO1as XxapaKTepUCTUKa XUMUYECKUX 4 1 bubnuorexa [IOK
' sneMeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapaKTepUCTUKa XUMHUECKUX
2.2 sanemeHToB VIA-rpynmel. Cepa u eé€ 6 bubmmorexa [IOK
’ py - P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61as xapaKTepuCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymisl. A3ot, pochop u ux 7 1 bubamorera LOK
’ Py ) ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OOb11as XxapaKTepUCTUKa XUMUYECKUX Eub OK
2.4 sneMeHToB [VA-rpynmnsl. Yriepon u 8 1 2 nosmoreka [

KPEMHHUN U UX COCTMHEHUS

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

Uroro no pazgeny 25
Pa3nen 3.Mertajiibl M UX COeANHEHUS
N bubnuorexa [IOK
3.1 Obmye cBoiicTsa METaILIOB 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 Baxkuelimuye MeTaibl U UX COSTUHEHUS 16 hitps://m.cdsoo.rw/7 412636
Hroro no pazneny 20
Paszpnen 4. Xumus n okpyxaomas cpeaa
4.1 BemecTBa u MaTepualbl B )KU3HU YeJIOBEKA 3 bubmmorexa [OK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHoOE BpeMs 3 Bubmaorexa IIOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTIAHUPOBAHHUE

8 KJIACC
KoJsmnyecTBo 4acoB JIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bcero H3y4YeHusi  o0pa3oBaTesbHbIE
padoTbI padoTbI
pecypchl
Mopyas 1
1 Hng MET XUMHUH. POJIb XUMUU B )KU3HU 1 bubmmorexa [IOK
el ] https://m.edsoo.ru/ff0d210¢
yeaoBeka. Tesa u BemecTBa
5 Mopnyas 2 1 bu6nuorexa [IOK
[TonsTHE O METO/IaX MO3HAHUS B XUMUU https://m.edsoo.ru/ff0d227¢
Monyas 3
[IpaxTrueckas pabora Ne 1 «IIpasuina
3 a00THI B TaOOpPaTOPUU U IPHUEMBI 1 bubmmorexa LIOK
P PaTOPHIT T TP https://m.edsoo.rw/ff0d23dc
oOparieHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM»
Monyas 4
4 qI/IC}:T)I:Ie BelecTa u cMecu. CriocoObl 1 bubmmorexa IOK
B . ) https://m.edsoo.ru/ff0d26ca
paszeneHus cMecen
Monyasb 5
5 [IpaxkTrueckas pabora Ne 2 | bubnuorexa LIOK
«Pa3nenenue cmeceil (Ha npumepe https://m.edsoo.ru/ff0d28c8
OUYMCTKU TTOBAPEHHOU COJIN)»
6 Moayas 6 1 bu6mmnoreka [IOK
ATOMBI 1 MOJIEKYJIBI https://m.edsoo.ru/ff0d2a6¢
7 Mopnyas 7 1 bu6nuorexa [IOK
https://m.edsoo.ru/ff0d2be8

24



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

XHWMHUYECKHUE DJIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHYECKUX JIEMEHTOB

XuUMHYecKue ypaBHEHHS

2 Monyas 8 bu6nunorexa [IOK
[IpocThie U CIOKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a6¢
9 Monyasb 9 bubnuorexa LIOK
ATOMHO-MOJIEKYJISIPHOE YUCHUE https://m.edsoo.ru/ff0d2d50
Moayas 10
10 3aKOH IOCTOSIHCTBA COCTAaBa BEIIECTB. bubnuorexa [JOK
Xumuueckas hopmyna. BareHTHOCTh https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUUYECKUX DJIEMEHTOB
Monyan 11
11 OTI—?O);I/ITGJ'IBHaH aToMHas Macca bubmmorexa LOK
) https://m.edsoo.ru/ff0d323¢c
OtHocuTeNbHasE MOJIEKYJIIpHAs Macca
Moayan 12
12 Ma(I:lZ]OBaH OJISI XUMHUYECKOTO bubmmorexa LIOK
A https://m.edsoo0.ru/ff0d350c¢
SJIEMEHTA B COeJUHEHHUU
MonayJan 13
13 KOJH/IL:I);CTBO BemlecTsa. Moib bubnmorexa [OK
teetsa. ' https://m.eds00.ru/ff0d5230
MousipHast macca
Monayan 14
14 CDH?IZI{CCKHe 1 XUMHAYECKHUE SIBJICHUS bubmmorexa [OK
' https://m.edsoo.ru/ff0d37fa
XUMUYECKas peakuust
Monayas 15
15 IT I/IBII?;KH U YCIIOBHSA IIPOTEKAHUSA bubmmorexa [OK
p y . P https://m.edsoo.ru/ff0d3al6
XUMHYECKHX PEaKIUi
Moayan 16
o bubmuorexa [IOK
16 3aKOH COXpaHEHUS MACChI BEIIECTB.

https://m.edsoo.ru/ff0d3b88
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Monyas 17
Brruncnenuns KOJIN4YeCTBa, MaCChI

but6mmoreka [JOK

17
BEILIECTBA [10 YPABHEHUAM XUMHUYECKHUX https://m.edsoo.ru/ff0d5708
peaxkuun
Monyas 18
18 Krnaccugukanys XuMu4ecKux peaxiuii bu6nuorexa [IOK
(coenuHeHwus, pa3ioKEHUs, https://m.edsoo.ru/ff0d3{34
3aMelleHus, oOMeHa)
Moayas 19
19 M. B. JIoMOHOCOB — yu&HBIii- bubnuorexa LIOK
sHuukioneauct. O6o01eHNE 1 https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3HAHUH
Kontpoannas padora 3a 1
20 moJ1 rﬁ}me «Bep €CTBa U XUMUYCCKHUE buomorera [IOK
y - https://m.edsoo.ru/ff0d4290
peaKIum»
Moayas 20
21 Boznyx — cmech razos. CoctaB bubmmoreka [IOK
Bo3ayxa. Kucnopom — siemeHT u https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
®u3znyecKre 1 XMMUYECKHE CBOICTBA
22 KHCJIOpoJia (peakui OKUCIECHUS buomorera [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 okcumax
CrocoObI OTYYCHHUST KHCIIOPOia B
23 nabopaTopuu iqn OMLII_LU'IerH(i:TI/I bubmorexa HOK
PATOPHIT I TP ' https://m.edsoo.nw/ff0d497a
[Tpumenenue kuciopoaa
TemuoBoit 3 pexT xumuueckoit
24 €aKIINH, TIOHITHE O buomorera [IOK
PeATHIH, https://m.edsoo.ru/ff0d4790

TCPMOXUMHUYICCKOM YpPAaBHCHUHU, DK30-U
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OHAOTEPMHUYCCKUX PCAKIUAX

TormBo (HeTh, yroib U METaH).

bubmmoreka [IOK

25 3 0
ArPASHEHHE BOSAYXA, CHOCOOR €10 https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAICHHUS
[Ipaktrueckas padota Ne 3 o Teme
26 «ITonmyyenue u coOupanue KuciIopoaa Bubamorexa [IOK
e o P pPoAa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOUCTBY
7 Bonopoa — sneMeHT u npoctoe but6mmoreka [IOK
BenecTBo. Haxoxxnenue B npupoze https://m.edsoo.ru/ff0d4dd0
78 duznUecKre 1 XUMUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [JOK
29 IT
OIUITHE O KHCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco6sI nosty4eHust BOAOpoaa B bu6mmoteka [IOK
nabopaTtopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padbota Ne 4 o Teme
31 «ITonyuenue u coOupanue Bo10poIa Bubmmorexa OK
7 . P AOPOAZ, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE e€ro CBOMCTBY
1 MossipHblii 00bEM ra30B. 3aKOH bu6muoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncaenus o00n€Ma, KoJIM4ecTBa
33 BEIIIECTBA ras3a Io e€ro H3BECTHOM buomorera [IOK
B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucienust 00bEMOB ra3oB 1Mo
34 ABHCHHIO PEAKIIUM HA OCHOBE bubmmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA O0OBEMHBIX OTHOIICHUH Ta30B
35 DU3NUECKUE U XUMUYECKUE CBOMCTBA but6mmoreka [IOK

BOJbI

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBauuii. [lorsatue 00

bubmoreka [IOK

36
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTeb.

37 Hacrimennble 1 HeHACHIIIIEHHBIE bubmmoreka [IOK
pacTtBOpbl. MaccoBas 107151 BEIIECTBA B https://m.edsoo.ru/ff0d5b40
pactBope
[paktuyeckas padota Ne 5 o reme

18 «IIpuroroBienue pacTBOpPOB ¢ bubnuorexa [JOK
onpeaeaeHHON MacCOBOM 10JIer https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

19 Konrtponsnas padora Ne2 o reme bu6nuorexa [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, KiIaccudukanus, bubmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenune u XuMHYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KIaccuukams, but6mmoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonmyueHne u XUMHUYECKUE CBOWCTBA bubmuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, knaccudukaus, but6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonmyueHnue u XuMHUYECKUE CBOWCTBA bubnuorexa LIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATYypa,

(cpenune) P bubmuorexa [IOK

46 CHOCOOBI MOTYYEHUS, XUMUYECKHUE

CBOMCTBA

https://m.edsoo.ru/00ad9474
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[Ipaktuueckas pabora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3a41a4 10 TEMC

but6mmoreka [JOK

47
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
CO€IUHEHUID
48 ['eneTndeckas cBsI3b MEXKIy KilaccaMu bu6mmoreka [IOK
HEOPraHMYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U cUuCTeMaTH3aIus bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 o teme
50 "OCHOBHEIE KJIaCChl HCOPTaHUUECKUX buomorera [IOK
o P https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[TepBbie TOMBITKH KITaCCUPUKAITII
51 XAMHYECKHX dJIeMeHTOB. IloHsTHE O buomorera [IOK
i https://m.edsoo.ru/00ad9ffa
TPYIIAaxX CXOIHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bu6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHUYECKHUX
https://m.edsoo.ru/00ada52¢c
anemenToB JI. 1. MenneneeBa
53 Tlepuoapl, TPYIIIEI, TOATPYIIIEI bubmmorexa [OK
PHOZBL TPy » MOATPYH https://m.edsoo.ru/00adas52¢c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTonst https://m.edsoo.ru/00ada342
CTpoeHue 3JIEKTPOHHBIX 000I0UEK
55 aTT(f)MOB BHGMGH?())B Ilepuoanueckoii brbmorexa [IOK
proa https://m.edsoo.ru/00adabbc
cucteMsl J1. 1. MeHaeneeBa
XapakTeprucTHKa XUMHYECKOTO
56 3JIEMEHTa I10 €ro MOJI0KEHHIO B bubmuorexa [JOK

Ilepnonnueckoii cucreme /1. 1.
MenpeneeBa

https://m.edsoo.ru/00ada824
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3nauenue [lepuoanueckoro 3akoHa

57 JUISL Pa3BUTHUS HAYKH U IIPAKTUKH. []. | bu6nuoreka [IOK
N. MenaeneeB — y4€HbIH, Mearor u https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEKTPOOTPULIATEIBHOCTh ATOMOB 1 bu6mmoreka [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [IOK
59 HNonnas xumuyeckas cBsizb 1 hitps://m.c dsof w/00adac34
bu6mmoreka [IOK
60 TIpomezkyTotmast aTrecTatms https://m.edsocE.Iru/OOadaab8
61 KoBaneHnTHas nmonsipHas XuMH4eCKast | bu6mmoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab9
6 KoBasieHTHas1 HEMOIApHAs XUMUYECKast 1 bu6mmnoreka [IOK
CBsI3b https://m.edsoo.ru/00adae28
bu6mmnoreka [IOK
63 Crenenb okuCICHMs 1 https://m.edSO(]fru/OOadbO%
64 OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnuorexa [JOK
65 OxkucIuTenu U BOCCTAHOBUTENH 1 hitps://m.c dsof w/00adbAsé
66 PesepBHrlit ypok. O600111eHIE U | bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33¢
67 PezeprHblit ypok. O60011eHNE 1 | bu6nuorexa [IOK
CHUCTEMAaTH3alIMUs 3HAHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHelit ypok. O600111€HIE U | bubnuorexa LIOK
cUCTeMaTH3alus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68, u3
[TPOI'PAMME Hux 20
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1o
MOJLYJIIO
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9 KUIIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
Ne Hara nu@ppoBbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTejbHbIE
padoTbI padoThI
pecypchbl
Ilepnonnueckuil 3aKoH.
| Ilepuonnueckas cucreMa | bu6nuorexa [IOK
XUMUYECKUX diemeHnToB J1. . https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU But6 OK
y HOIIHOTEKA
2 CBOMCTB XMMHYECKHUX 3JIEMECHTOB 1 s
. https://m.edsoo.ru/00adb6b6
MEPBbIX TPEX MEPUOTOB
3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmnoreka [IOK
HEOPraHWY€eCKUX BEILIECTB https://m.edsoo.ru/00adb7e2
bubmmoreka [IOK
4 BxoaxHoii MOHUTOPUHT 1 1
o P https://m.edsoo.ru/00adbac6
Monayas 1
5 Bugpr XuMudaecKkoil CBS3H U THITBI 1
KPUCTAJUIMYECKUX PEIIETOK
Moayas 2
but6mmoreka [JOK
6 Knaccudukamnms XuMuaecKux 1 1
o https://m.edsoo.ru/00adbcb0
peaKIuii Mo pa3IuIHbIM MMPU3HAKAM
Moayas 3
7 IlonsiTHE O CKOPOCTH XUMHUUYECKOU | bubmuoreka [IOK
peakuuu. [IoHATHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIUSIX
8 Monyas 4 1 bubmoreka [IOK
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ITonsTHE 0 XUMHYESCKOM
paBHOBecHU. DAKTOPBI, BIHSIOIINE
Ha CKOPOCTb XMMUYECKOU pEaKLIMU U
IIOJIOKEHHE XMMHYECKOT'0
paBHOBECHS

https://m.edsoo.ru/00adc28¢

Moayas 5

butmmoreka [JOK

[HonsiTHe 0 ruaponuse cojieut

9 OKuCIUTETbHO-BOCCTAHOBUTEIbHbBIC hitps-//m.edsoo.ru/00adcade
peaxknuu
Monyas 6
10 Teopust 3IIEKTPONTUTUYECKON bu6nuorexa [IOK
nucconyanuu. CHIBHBIE U Ci1a0ble https://m.edsoo.ru/00adcd68
AJIEKTPOIUTHI
1 Mopnyas 7 bubnuorexa LIOK
HonHble ypaBHEHMS peakuui https://m.edsoo.ru/00add448
Monyas 8
12 XUMHUYECKHE CBOMCTBA KUCTIOT U bubmuorexa [IOK
OCHOBaHUH B CBETE MpeCTaBICHUN 00 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUIECKON JUCCOLIHAIIIT
Monpyas 9
13 XuUMHUYECKHEe CBOMCTBA COJICH B CBETE bubmuorexa [IOK
npescTaBiIeHui 00 https://m.edsoo.ru/00add8b2
AIEKTPOIUTUIUECKON JUCCOIHAIIIT
Monayas 10
14 BJIGKIgonHTquCKaﬂ UCCOLIAIINS. Eubmorexa HOK
https://m.edsoo.ru/00add9d4
XUMHUYECKUE PEAKIIMU B pacTBOPaX
15 Monpyas 11 bub6mmoreka [IOK

https://m.edsoo.ru/00addd 12
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O06001IeHNE U CUCTEMATU3ALML

bubmoreka [IOK

16 3HAHUU https://m.edsoo.ru/00addbfa
Mopnyas 12
17 [IpaxTrueckas pabora Ne 1. bubnuorexa [JOK
«PemmeHune s3KcriepuMeHTaIbHbBIX https://m.edsoo.ru/00addecO
3a1a9»
Moayas 13
13 OO01mas xapaKTepUCTHKA TaJOTECHOB. bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE https://m.edsoo.ru/00addfe2
XJopa
Mopnyas 14
19 Xnoposogopoxa. ConsiHast KUCIIOTa, bubmuoreka [IOK
XUMHYECKHUE CBOMCTBA, MOJyYCHHUE, https://m.edsoo.ru/00adel04
[IPUMEHEHNE
Mopnyas 15
20 IIpaktuyeckas padota Ne 2 o reme bu6muoreka [IOK
«IlomyueHue ConsiHOM KUCIOTHI, https://m.edsoo.ru/00ade348
N3y4YeHUe €€ CBOMCTB»
Monpyas 16
21 Beluncnenus o ypaBHeHUAM bu6muoreka [IOK
XUMHUYECKUX PEaKIUi, €ClIi OJUH U3 https://m.edsoo.ru/00ade4 88
peareHToB JaH B H30BITKE
Mopnyas 17
22 O6Lui1ls}1, XapaKTEPUCTHUKA JIEMEHTOB bubamorexa [IOK
https://m.edsoo.ru/00ade64a
VIA-rpynmsl
Mopnyas 18
23 AJIJIO’[)'[])OHHBIG MOJTU(DUKAIH CEPHI. bubmmorexa OK

Haxoxnenue cepbl 1 €€ COEIUHEHUN B

https://m.edsoo.ru/00ade64a
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npupojae. XuMHYECKUE CBOMCTBA CEPBI

KonTpoabHnas padora 3a

but6mmoreka [JOK

24
Inmonryrogue https://m.edsoo.ru/00ade802
Monayas 19
25 Oxkcupl cepol. CepHasi KUCIIOTA, bu6mmoreka [IOK
¢u3nueckre 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MpUMEHEHUE
Monayas 20
XHUMHUUYECKUE PEAKLINH, JIEXKAIINE B
OCHOBE TIPOMBINIIICHHOTO CIIoco0a
26 MOJIYYEHUS] CEPHOU KUCIIOTBI Bubmmorexa [IOK
i p ' https://m.edsoo.ru/00adec8a
XUMHUECKOE 3arpsi3HEHHE
OKPY’KaroIIei cpelibl COENHEHUSIMHU
cephl
27 Brruucnenue MaccoBoi J0JIM BBIXO/a bubnuorexa [JOK
MIPOAYKTa peaKuu https://m.edsoo.ru/00adec8a
OO01as XxapaKTepUCTHKA 3JIEMEHTOB
)8 VA-rpymnmsl. A30T, bu6mmoreka [IOK
pacrpocTpaHeHue B IPUPOJIE, https://m.edsoo.ru/00adeeab
¢du3nUecKre U XUMUYECKUE CBOMCTBA
AMMHaK, ero Gpu3ndeckKue u
29 XUMHYECKHUE CBOMCTBA, MOJYYEHUE U bubmmorexa OK
> oMYA https://m.eds00.ru/00adf004
MIPUMEHEHNE
[Ipaktuyeckas padota Ne 3 o treme
30 «IlonyueHne aMmmMHuaka, U3y4eHHUE €ro Brbmmoreia LIOK
N yi - YT https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ Gpusnveckue u bu6mmoreka [IOK

XHUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonb30oBaHre HUTPATOB U COJIEH
AMMOHHS B Ka4€CTBC MUHEPATIbHBIX

32 oOpeHwmit. XuMU4ecKoe bubamorexa [HOK
yROOP ' . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKaroLen cpeabl
COEJIMHEHUSIMU a30Ta
dochop. Oxcun dhochopa (V) u
33 (bocg)o pHa;I KI/ICJI%)Ta q)qnfm(qez:lcne u bubamorexa [HOK
P L https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOJTYyYEHUE
Ucnonp3oBanue pocdatos B
14 Ka4yeCcTBE MUHEPAIBHBIX YI00OpEHUH. bu6mmoteka [IOK
3arps3HeHue MPUPOTHOM Cpe/Ibl https://m.edsoo.ru/00adfc20
dbochatamu
Vrunepon, pacrpocTpaHeHHE B
35 npu I(: e g)mnrzlechle U XUMHUYECKHE Bubamorexa [IOK
P ? Ac https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcunsl yriaepoaa, ux Gpusudeckue u
36 XUMHYECKHE CBOMCTBA. bubmuorexa [IOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBs3aHHbIE ¢ okcuaoM yraepoja (IV)
37 YronbHas KUCI0TA U €€ COIU bubamorexa [IOK
https://m.edsoo.ru/00ae006¢
[Tpaktrueckas padota Ne 4 o Teme
18 "TlosrydyeHune yriekucioro rasa. bu6nuorexa [IOK
KauecTtBenHas peakiusi Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
[lepBoHavabHbBIE MOHATHUS 00
but6mmoreka [IOK
39 OpPraHUYECKHUX BEIECTBAX KAK O

COCIMHEHUSX yTiiepoa

https://m.edsoo.ru/00ae054¢e
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but6mmoreka [IOK

40 Kpemtmii i ero coeauHeHHs https://m.edsoo.ru/00aec080a
IMpaktuyeckas padora Ne 5. Perenue

41 AKCIIEpPUMEHTABHBIX 3324 10 TEME bubnuorexa [JOK
«BaxHeiime HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTponbhas padora Ne3 o Teme

42 «BaxHeime HeMeTaJuIbl U UX bubmmorexa LOK

https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO6m1as XxapaKTepUCTUKA XUMHUECKUX
3JIEMEHTOB — METaJUIOB.

13 Mertannuueckas CBsI3b U but6mmoreka [IOK
METAINTNYECKasT KpUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJUIOB.

44 DIIEKTPOXUMHUYECKUH P bubmmorexa OK

. https://m.edsoo.ru/00acl 156
HaIpsKEHUH METaJUIOB
OOm1re cnocoObl MOTyYeHUs
MetaiuioB. CrutaBel. Beruucienus no
45 YpPaBHEHUSIM XUMUYECKUX PEAKIINM, Bubmmorera [IOK
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJAEPKUT
npuMecu
46 IlonsTHE O KOPPO3UU METAILIOB brbmmorexa LIOK
https://m.edsoo.ru/00ael1278
but6mmoreka [IOK
47 [{enosmsie MeTa bl https://m.edsoo.ru/00ae14b2
48 Oxcuabl ¥ THIAPOKCUIBI HATPUS U bubnuorexa [JOK
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KaJus https://m.edsoo.ru/00ac14b2
49 [IenouHO3eMENBHBIE METAIITBI — bubmuorexa [JOK
KaJabIIUHA U Maraui https://m.edsoo.ru/00ael5e8
50 Bakueiimnie coeIMHEHUA KATBINA Eubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O06o01IeHre U CUCTEMaTHU3aIUs
3HAHUU
5) JKécTkocTh BOIBI M CIOCOOBI €€ bubmmoreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00ac1886
[paktudeckas padota Ne 6 o Teme
53 "JKECTKOCTEL BOABI U METOIEI €6 bubmmorexa LIOK
" https://m.edsoo.ru/00aclac8
YCTpaHECHUS
. bubnuorexa [JOK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHIA U bu6nuorexa [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
36 Kexeso https://m.edsoo.ru/00ae1d86
57 Oxkcuabl, THIPOKCUIBI U COJIM JKeJe3a bu6mmoreka [IOK
(IT) u xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O0001IeHNE U CUCTEMATU3ALS
3HAHUH
IMpaktuyeckas padota Ne 7. Pemenue
59 JKCIIEPUMEHTABHBIX 33134 10 TEME bubnuorexa [JOK
«BaxkHenme MeTajabl U X https://m.edsoo.ru/00ae3de8
COCTUHCHUS
60 Beruncrienus o ypaBHeHUAM bu6nuorexa [IOK

XHUMHUYCCKUX peaKuHﬁ, €CJIM OAMH U3

https://m.edsoo.ru/00ael1750
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pEareHToB JaH B U30BbITKE WU
COJIEP>KUT pUMecH. Beruucienus
MacCOBOM JJ0JIM BBIXOJA IIPOAYKTA
peakuun

O06001IeHNE U CUCTEMATU3ALML

61 . 1
3HAHUI
62 IIpmeskyTounasi aTTecranus 1
63 BemectBa u maTepuarsl B | but6mmoreka [IOK
IOBCEIHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HCHUE 1 bu6mmoteka [IOK
OKpY>KarollIen cpebl https://m.edsoo.ru/00ae4270
65 Ponw xumuwm B pereHun | bu6mmoreka [IOK
HKOJIOTMUYECKUX MPodIeM https://m.edsoo.ru/00ae4270
66 PezeprHblil ypok. O600mIeHNE U | bu6nuorexa [IOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/00ae0d0a
67 PesepBHelil ypok. O60011eHue 1 | bu6mmoreka [IOK
cucTeMaTHU3alus 3HaHu! https://m.edsoo.ru/00adb33¢c
68 PezepBHblil ypok. O600mIeHnE 1 | bu6nuorexa [IOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68, u3
OBUIEE KOJIMYECTBO YACOB I10 Hux 20
[TPOI'PAMME no
MOYJTIO
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HNPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM TPOT'PAMMBI

8 KUIIACC

Kon
MpoBePsSIeMOTro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

IIo Teme: «HepBOHa‘-IaJILHI)Ie XUMHUYCCKUC ITOHATUA»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMMYECKHMX IIOHATHM: aToM,
MOJIEKYJIa, XMMHUYECKUH DJIEMEHT, IPOCTOE BEILIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAas W HEOAHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJspHas Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas A0 XHMHYECKOTO
dJIEMEHTa B COCIWHEHUU, MOJIIPHBIN O0BEM, XMMHUUYECKas peaKifus,
KIaccupuKamus  Peaknuid:  peaklud  COCIUHCHHS,  PEeaKIuu
pa3lIoKEHUsS, PEaKUMUd 3aMEUICHHUs, pPEeaKIuu OOMeHa, 5K30- U
SHAOTEPMHUUYSCKHE PEAKINH, TEIUIOBOW 3((EKT peakuuu, pacTBop,

MaccoBas /1015 BELECTBA (MPOLIEHTHAs KOHLIEHTpALsl) B pacTBOpPE

1.2

WIUTIOCTPUPOBATL B3aMMOCBSA3b OCHOBHBIX XHUMHYCCKUX MOHATUU H

IMPHUMCHATD 3THU MMOHATHA IIPU OITMCAHNUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

WCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUJIsl COCTaBlIeHUS (POpMyI

BEIIIECTB U YPABHEHUIN XUMUYECKUX peakIui

1.4

PacCKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChl BC€IICCTB,
IMOCTOAHCTBA COCTaBda, ATOMHO-MOJICKYJIIPHOIO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OIPCACIITh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCAMHCHUAX

1.6

KJIacCU(PUIUPOBATh XMMHUYECKHE pEakuu (M0 YHUCIy U COCTaBy

YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIIOBOMY 3D (DEKTY)

1.7

BBIYUCIISATh OTHOCHUTEJBHYIO MOJIEKYJISIDHYIO M MOJISIPHYKO MAaccChl

BCIICCTB
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1.8

BBIYHUCIIATh MACCOBYIO OO XMMHYCCKOI'O JJIECMCHTA I10 (1)OpMy.]'IC

COEIUHEHUS,

1.9

BBIYHCJIATE MaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPE

1.10

NPUMEHSATHh €CTCCTBCHHOHAYYHBIC METOBI MIO3HAHUS — HAOIIO/ICHUE,
U3MEpPEHHE,  MOJICIUPOBAHUE,  OKCHEPUMEHT  (pealbHBId |

MBICJICHHBIN )

IIo Teme: «Baxuelimmue MNpEeaACTAaBUTCIIM HCOPTAHNYCCKUX BCILICCTB»

2.1

paCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKUX TTOHATHH: OKCHI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONnpeaAcAITb NPHUHAIJIC)KHOCTh BCIICCTB K OHpGHCHéHHOMy KJIaccy

coeMHeHuH 1o popmynam

23

KHaCCI/I(l)I/II_[I/IpOBaTB HCOPTaHNYCCKUC BCUICCTBA

24

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XHMHYECKHE CBOMCTBA
BEILLECTB Pa3JIMYHBIX KJIACCOB, MOATBEpPXkAasi OMHCAHUE MHpPUMEpPAMU

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKHUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBA B€IICCTB B 3aBUCHMMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX

npeBpameHI/Iﬁ B pa3JIMYHLIX YCIIOBUAX

2.6

CIeI0BaTh MpaBWJIaM TMOJIb30BAHUS XUMHUYECKOM TMOCYAOM H
7a00paToOpHBEIM O00OpYIOBAaHUEM, a TaKXKe IMpaBWIAM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKUHUSMHU IO BBIMOJHEHHIO
71a00paTOPHBIX XUMHUCCKUX OIBITOB MO MOJYYCHHUIO M COOUPAHUIO
ra3o00pa3HbIX BEHIECTB (BOIOpOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C ONpEACIEHHON MacCOBOM JOJIed PacTBOPEHHOTO
BEIIECTBA, IUITAHUPOBATH U MIPOBOJUTh XUMHUECKUE IKCIICPUMEHTHI T10
pacro3HaBaHUIO pACTBOPOB IIENOYEH M KHUCIOT C TOMOIIBIO

HWHANKATOPOB (JaKkMyc, (heHondranent, METUIOPaHX U ApYyrue)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKOUN pEaKIuu

Ilo Teme: «llepuonmyeckuii 3akoH u Ilepuomuueckas cucrema
xumuyeckux siemeHtoB JI. WM. MengeneeBa. CtpoeHue aToOMOB.

Xumuaeckas cBI3b. OKHUCINTEILHO-BOCCTAHOBUTEIHHEIC peakunmn»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSTHIA: SIpPO aToMa,
9JICKTPOHHBIA CIIOM aroma, aToMHas OpOWTallb, paguyc aToma,

XUMHYECKas CBA3b, MOJIKIpHAd W HCIOJISIpHAasA KOBAJICHTHAsA CBA3b,
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QJICKTPOOTPpUIATCIIbHOCTh, HOHHAA CBA3b, MHOH, KAaTHOH, aHHWOH,

CTCIICHb OKHCJICHUA

32 KJIaCCU(HUIIUPOBATH XUMHUECKHUE IIEMEHTHI
OIHCHIBATh M XapakTepu3oBaTh TaOnmuHyto (Gopmy I[lepuoaudeckoii
33 CHUCTEMbl XMUMHUYECKUX OJJIEMEHTOB: pa3jiMyaTh TOHATHUS «TJaBHas
' noarpynna (Arpynma)» u «mobounas mnoxarpynma (brpymma)y,
«Maibie» U «O0NbIINEe)» MePUOIbI
packpeiBaTh cMbich Ilepumoamdeckoro 3akona J[.M. Menneneena:
14 JIEMOHCTPUPOBATh TOHUMAaHUE MMEPUOIUICCKON 3aBUCUMOCTH CBOMCTB
' XUMUYECKHX DJJIEMEHTOB OT HX ToJiokeHus B [lepuogmdeckoit
CHCTEME
COOTHOCHUTh  O0O3HAYEHHUs, KOTOphIE HUMEIOTCS B  TabIUIE
«Ileppuoguyeckass  cucreMa  XUMHYeCKMX  dyiemMeHToB  J[.M.
35 MeHnneneeBa» € YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsj sjupa, o0Imee YHucio
3JIEKTPOHOB U PACIpeACIICHUE UX MO 3JIEKTPOHHBIM CIIOSIM)
16 OTIpENIeNIsATh  CTETIEHb  OKWUCJEHUS  DJIEMEHTOB B OWHApHBIX
' COEIMHEHUIX
37 OTIPENIeTIsATh BUJ XHUMHYECKOW CBs3M (KOBaJieHTHAas W HWOHHAs) B
' HEOPTraHUYECKUX COCTUHEHUIX
9 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJabTAThI OCBOEHUS OCHOBHOI
NPoBePsIEMOro .
00pa3oBaTe/ILHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHu s
pe3yjabTara

1

Ilo Teme: ((BeIHeCTBO U XUMHWYCCKasA PCAKIUA

1.1

pacKkpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TIOHSTHH: pacTBOp,
JNEKTPOJIUTHI, HEDJEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMALUS,
peakli MOHHOro OOMEHa, KaTajau3aTop, XMMHYECKOE paBHOBECHE,
oOpaTuMble u HeoOpaTUMBble peakuuuy,
OKHUCJINTEIbHOBOCCTAHOBUTEIbHbBIE peakuuu, OKHCJIUTENb,
BOCCTAHOBUTENb, OKHMCJIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIMS,

aM(I)OTCpHOCTL, XUMHUYCCKas CBA3b (KOB&J’ICHTH&H, HOHHAas,
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MeTaJ’IJ’II/ILIeCKaH), KpUCTAJLIMICCKaAs peméTKa, CILIaBbl, CKOPOCTb

XUMHYECKOW peaKkuu

1.2

WIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHWMHYCCKUX MOHATHH H

MNPUMCHATH 3TU MMOHATHA IMPU OITMCAaHWK BCIIECCTB U UX HpeBpaIlIGHI/Iﬁ

1.3

COCTaBJIATh YPAaBHEHUS HIIEKTPOJUTUYECKON ITUCCOLMALMU KHCIIOT,
LIEJI0Yed M COJIEH, IOJHBIE W COKPAILUEHHBIC YPAaBHEHUs pEaKIUil

HOHHOI0 0OMeHa

1.4

PaCKpbIBaTh CYINHOCTHb OKHUCIINTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MMOCPCACTBOM COCTABJICHUA IJICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

1.5

MIPOBOAUTH PAcU€Thl 10 YPaBHEHUIO XUMUYECKOI peakiuu

Ilo Temam: «Hemeramnpl MU HUX COEOMHEHUS» U «MeTaliabl U HUX

COCAUHCHUA»

2.1

XapaKTepru30BaTh (ONMUCHIBATE) OOIINE U CIICU(PUUECKUE XUMUUECKUE
CBOMCTBA IIPOCTBIX U CJIOKHBIX BELIECTB, IOATBEPXKAAs OINKMCAHUE
[IpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHNYCCKHUX peaKI_II/Iﬁ

2.2

COCTaBJISITh YPaBHEHHUS PEAKIIMM, MOATBEPKIAIOIINX CYIIECTBOBAHHE

TCHETHYCCKOH CBS3U MCXKY BEIIECCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUH,
BO3MOXHOCTHU MPOTCKAHUA XUMHUYCCKHUX HpeBpameHHﬁ B PAa3JIMYHBIX

YCIHOBUSAX

24

cleloBaTh MpaBWIaM [OJb30BAHUS XUMHUYECKOW TOCYIOM H
7a00paToOpHBIM O0OpYyIOBaHUEM, a TaKKe IMpaBWIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKIMSMHU IO BBIIOJIHEHUIO
7a00pPaTOPHBIX XMMHYECKHUX OMNBITOB IO TMOJTYYEHHIO U COOMPAHMIO

ra3000pa3HbIX BEIIECTB (aMMHaKa M YTJIEKHUCIIOTO Ta3a)

2.5

MPOBOANTh PEAKIMH, IMOJTBEP)KIAIONINE KAYSCTBECHHBIH COCTAaB
pa3IUYHBIX BEMICCTB: PACIIO3HABATH OIBITHBIM IMYTEM XJIOPHI-,
Opomua, womaua, kapOonar, Qocdar, cuimmKaT, Cyibdart,
TUAPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI H3yYEHHBIX METaJIOB,

MMPUCYTCTBYIOIHUC B BOAHLIX PACTBOPAX HCOPIraHNYCCKUX BCIICCTB

[To Teme: «XuUMHS U OKpYXKAIOIIasi cpeiay

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XuMuuyeckux moHsatuil: [IJIK

BCIICCTBA, KOPPO3Hd METAJIJIOB
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3.2

NPUMEHSATh OCHOBHBIC OICPAIlMM MBICIUTEIBHON JCITCIBHOCTH —
aHaJu3 W CHHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHCTEeMaTH3aIINIo,
BBISIBJICHHE TPHYUHHO-CJICICTBEHHBIX CBS3CH — IS HM3YYCHHS
CBOI>'ICTB BCIICCTB MU XHUMHUUYCCKHUX peaKuHﬁ; CCTGCTBGHHOHaYIIHBIC
METOJIbI TIO3HAHUS — HAOJIOJICHUE, HM3MEpPEHUE, MOJICITUPOBAHUE,

SKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN)
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HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHMS

1

HepBOHaqaanHe XUMHUYCCKUC ITOHATHA

1.1

[Ipeamer xumuu. Poiab XUMUU B KM3HU YeOBEKAa. XUMHUS B CHUCTEME HAYK.
Tena u BemecTBa. PU3MYECKHE CBOMCTBA BEMIECTB. ArperatHoe COCTOSIHUE

BCIICCTB

1.2

Ilonsarue o METOJax IMO3HaHWA B XUMHH. Ywucteie BC€IICCTBA U CMCCH. CnocoObl

pas3aeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBL. Xumuueckne daeMeHThl. CHMBOJIBI  XMMHYECKUX

QJICMCHTOB. HpOCTLIe " CJIOXKHBIC BCIICCTBA. ATOMHO-MOJ'IGKYJIﬂpHOC yucHue

1.4

Xumudaeckast (bOpMYJ'Ia. BaneHnTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocCTaBa BCIIICCTB. OTtHOCHUTENIbHAS aTOMHasAa macca.
OTtHOCHUTENIHHAS MOJICKYJIApHas Macca. Maccosas J0JIs1 XUMHUYCCKOI'O 3JIEMCHTA

B COCAMHCHHUH

1.5

KomnuectBo BemectBa. Moisib. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacuétsl mo Qopmynam

XUMHUYECKUX COeIUHCHUN

1.6

du3nueckue U XUMHUUYECKHE SBJICHHUA. XUMHYECKas peaKkuus u eé IIPpU3HAKHU.
3aKoH COXpaHCHHUA MACChI BCIICCTB. Xumudeckue YpaBHCHHA. KJ'IaCCI/I(bI/IKaI_II/IH

XUMHUYECKHUX peaKIui (COeqUHEHUs, pa3IOKEHHs, 3aMEIIeHNs], 0OMEHa)

1.7

XHUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOU MOCY/I0H, ¢ MpaBUiIaMu
paboTtel B Jaboparopuu U TOpuéMamMu  oOpamieHuss ¢ J1abopaTOpPHBIM
o0OpyJIOBaHMEM, HW3yYeHHE U ONHCAaHWEe (PUIUYECKUX CBOWCTB 0O0pPasloB
HEOpPraHWYECKNX BEIIeCTB, HaOMIOAcHWE Qu3ndyeckux (IUIaBIICHUE BOCKA,
TasiHUE JIbJla, PACTUPAHHUE caxapa B CTYNKEe, KUIEHUE U KOHJIEHCALUs BOJbI) U
XUMHUYECKHX (TOpeHHe CBeYM, [MPOKAIMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICHCTBUE MeJa C KHCIOTOM) SBJICHUN, HAONIOJCHHE U OIHCaHUE
MPU3HAKOB TMPOTEKAaHHWA XUMUYECKUX peakiuii (pa3loKeHHue caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIOTHI C XJOPUAOM Oapusi, pasloKeHue
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJCHCTBHE Kejie3a ¢ paCTBOPOM

comm meau(Il), nzydenue cmocoOoB pa3aeneHus: cmeceit (C MOMOIIbI0 MarHuTa,
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¢bunbTpOBaHMUE, BbIMApUBAHUE, NUCTWLISAIUSA, XpoMaTorpadus), MpoBeACHUE
OYHCTKHU TIOBAPEHHOW COJIM, HAOIIOJEHUE U OTNICAHHUE PE3YJIbTATOB IIPOBEICHUS
OTbITa, WUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHsI MacChl, CO3JlaHHuEe MoJienei

MOJIEKYI (IIIApOCTEPKHEBBIX )

Baxnelimue npencraBuTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopom — 3jeMeHT W MmpocToe
BelecTBO. HaxoxaeHue kucimopona B MpHUPOAE, PU3NYECKUE U XUMUYECKUE
cBoiictBa (peakiuuu ropenus). Oxcunsl. [lpumenenue kucnmopona. CrocoOs
MOJYYCHUST KHUCIIOpOJia B J1a0OpaTOpMM W TMPOMBIIUICHHOCTH. KpyroBopor

KHcnopoa B mpupoe. O30H — aloTporHas MOAU(PHUKAIUS KUCIOPOIa

2.2

TemnnoBoii 3¢HEeKT XUMUIECKON peaKIiK, TS PMOXUMUYECKUE YPaBHEHHUS, IK30-
Y SHIOTEPMHUYECKUE Peakinu. TOIUIMBO: YroJib M METaH. 3arps3HeHNEe BO3/IyXa,

yCUJICHHE TTapHUKOBOTO 3((ekra, paspyiieHne 030HOBOTO CIIO0s

23

Bonopon — snement u mpocroe BemecTBo. HaxoxxneHnue Bomopoaa B IPHUPOJE,
¢u3nyeckue W XUMUYECKHE CBOMCTBA, IMPUMEHEHHE, CIOCOOBI TOIyYEHHS.

Kucnorte! 1 conu

24

Monsipabiii 00BEM Ta30B. Pacy€Thl MO0 XMMUYECKUM ypaBHEHUSIM

2.5

®dusznyecknue CcBOWcTBA BOAbl. Boma kak pactBopuTeiab. PacTBOpBIL
HacmmeHHme N HCHACBIIICHHBIC PAaCTBOPHI. PaCTBOpI/IMOCTB BEIICCTB B BO/JE.
MaccoBast nons BemecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBAa BOJIBIL.
OcHoBanus. Ponp pacTBOpoB B mpupoJe W B KHU3HU denoBeka. Kpyrosopor
BOABI B IpUpoje. 3arpsA3HEHHE MpPHUPOAHBIX BoA. OxpaHa M OYMCTKa

MPUPOAHBIX BOJ

2.6

Knaccudukamus nHeopranmueckux coeauHeHudd. Oxcuapl. Kmaccudukarms
OKCHJIOB: coJjieoOpa3yromme (OCHOBHBIE, KHCJIOTHBIE, aM(oTepHble) U
HeconeoOpasyronue. Homenkmatypa oxcupoB. Du3nyeckre W XUMHUYCCKUC

cBoiicTBa OKCHAOB. [losydeHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatrypa ocHOBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHuil. [lonyueHne ocHOBaHUI

2.8

Kucnorsl. Knaccupukanus kucior. Homenknatypa kucinor. ®Ousnueckue u
XUMHYECKHE cBoMcTBa KUCIOT. Pan akruBHoctu MetauioB H.H. bekerosa.

HOHy‘{eHI/IC KHUCJIOT

2.9

Comu. Homenkinarypa coseil. dusznueckue M XUMHUYECKHE CBOMCTBa COJIEH.
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[Tonyuenue coneu

2.10

I'enernueckas cBI3b MCKIY KilaCCaMH HEOPTaHUYCCKHUX COGI[I/IHGHI/II\/'I

2.11

XUMUYECKUH  AKCIEPUMEHT: KAYECTBEHHOE OIPENEIICHHE  COAEpkKaHUA
KHCJIOpOAa B BO3JyXe, MOJy4YeHHe, cOOMpaHHe, paclO3HABaHUE W HM3y4YCHHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJEHCTBHS BEUIECTB C KHCIOPOIAOM U
yCJIOBUSI BO3HUKHOBEHUS M NPEKpAIlleHUsl TOpeHus (I1okapa), 03HaKOMJIEHHE C
o0Opa3llaMM OKCHJOB M OINMCAHUE WX CBOICTB, NOJy4YeHUE, coOupaHue,
pacro3HaBaHHE U W3y4eHHE CBOWCTB BOJOpona (TOpeHHE), B3aHMMOJACHCTBHE
Boztopona ¢ okcuoM menu(Il) (Bo3MOKHO MCHONBb30BaHUE BUIEOMATEPUAIIOB),
HaOmroZieHne oOpa3lloB BEIIECTB KOJMYECTBOM 1 MoOJb, HCCIeI0BaHHE
OCOOEHHOCTEl  pacTBOPEHHUs BEIIECTB C PA3IMYHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MACCOBOM J0JIEM PacTBOPEHHOTO
BEIIECTBA, B3aMMOJECHCTBHE BOJAbI C METaulaMHU (HATPUEM U KaJlbLUEM)
(BO3MOYKHO HCHOJb30BAaHUE BUJEOMATEPHANIOB), OIpPEACIECHUE PACTBOPOB
KHCIIOT M IIEeJ0Yell C IOMOIIbI0 HHAMKATOPOB, HCCJEN0BaHUE 00pa3LoB
HEOPTaHMYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHHS
OKpPAacKM HHJUKAaTOpPOB B pacTBOpax KHUCIOT U IIEN0Yel, u3ydyeHue
B3auMoiercTBus okcuaa Meau(ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHUCIOT C
MeTaJllIaMH, PEaKIMi HEUTpaIu3alkH, [IOJy4EHUE HEPACTBOPUMBIX OCHOBAHMUIA,
BBITECHEHHE OJHOTO MeTajula JpYyIrMM U3 pacTBOpa COJH, pELIEHUE
JKCIIEPUMEHTAIIBHBIX 3a/ad M0 TeMe «BakHeWIMe KiIacchl HEOPraHMYECKHX

COEIUHEHUIN

[lepnonnueckuit 3akoH u [lepuoanueckas CUCTEMa XUMUYECKHUX DJIIEMEHTOB
J.U. MenneneeBa. CTpoeHue aToMoB. XUMHU4ecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJILHBIC PCAKIITUN

3.1

[lepBpie TOMBITKM KIacCUPUKALUKA XUMUYECKUX dJeMeHTOB. [loHsatue o
TpyNNax CXOMHBIX AJIEMEHTOB (IIETOYHBbIE U IIEIOYHO3EMENbHbIE METallbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIe O00pa3ylT amMpoTepHbIE

OKCHJIbI U TUAPOKCHIBI

3.2

[lepnonnueckuit 3axoH. [lepnoandeckas cucreMa XUMUYECKUX deMeHTOB J1.1.
Menpeneesa. KopotkonepunoaHas " JUIMHHOIIEpUOAHAS (bopMbI
[lepnonnueckoir cucreMbl xumudyeckux oanementoB J[.M. Menneneesa.
Ilepuonsr u rpynnsl. PU3MYECKUN CMBICI IOPSAKOBOTO HOMEPA, HOMEPOB

nepuoaa v rpyuribl 3JICMCHTA

33

CTpOCHI/IC atoMoB. CoCcTaB aTOMHBIX AACP. H3oTomnel. 3J'IeKTpOHBI. CTpOCHI/IC
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JNEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XHMHUYECKUX DIIEMEHTOB
[Tepuonnueckoit cucrembl .M. MenaeneeBa. XapakTepuCTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoanueckoii cucteme .M. Menneneena

3.4

3aKOHOMEpPHOCTH HW3MEHEHHUsl pajuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX W HEMETAIUIMYECKUX CBOMCTB IO TPYIINAM M IEPHOJAM.
3nauenue Ilepuonnueckoro 3akona u llepuonnueckoil cUCTEMBI XMMHUYECKUX
JJIEMEHTOB JUIsl pa3sBUTHUA Hayku M npaktuku. .M. MenneneeB — yd€HbIN U

TrpaXxJiaHUH

3.5

Xumuyeckass cBA3b. KoBaneHTHas (HOJSpHAsT M HEMOJSpHAas) CBA3b.

BJ'IGKTPOOTpI/IHaTeJ'IBHOCTB XAMHUYECKHX 3JIeMeHTOB. MoHHas cBI3b

3.6

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl

OKHCJICHHUS B BOocCTaHOBJIEHUS. OKUCIUTEIN ¥ BOCCTAHOBUTEIN

3.7

XUMUYECKUN OJKCHEPUMEHT: H3Y4eHHE O00pas3loB BEIECTB METANIOB U
HEMETAJJIOB, B3aUMOJACHCTBUE THIPOKCUAA LUHKA C PAaCTBOPAMU KHUCIOT U
LIEJI0YEH, TIPOBEICHUE OIBITOB, WIUIIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBHTCIIBbHBIX peaKL{I/Iﬁ (I‘OpCHI/IC, PCaKuun pa3jioKCHU, COCI[I/IHCHI/ISI)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHMS

BeH.IeCTBO U XUMHUYCCKasA pCaKIus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. [lepuoguyeckas cucteMa XuMu4deckux snementos /.M.
MenpeneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHHM CBOWCTB
XUMUYECKUX DJEMEHTOB TMEPBBIX TPEX MNEPUOJOB, Kallus, KalblUsi M UX
COCIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepmoanueckoi

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

Crpoenue BemiecTBa: BHABl XUMHUYECKOM CBsI3U. THMBl KpPUCTANIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOU PEIIETKI
Y BHJIa XUMUYeckoi cBsi3u. Kimaccudukaius 1 HOMEHKIaTypa HEOPraHUYECKUX
BEIIECTB (MEXAYyHapoAHas U TpUBHaJIbHAsA). XMUMHUYECKHE CBOICTBA BEILECTB,
OTHOCSIIIUXCS K  pa3jgMYHbIM  KjaccaM HEOpraHMYeCKHX COeJIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccugukanys XuMu4ecKkux peakiuid Mo pa3IndHbIM MIPU3HAKaM (110 YUCITYy U

COCTaBy YYacTBYIOUIMX B PEAKLUUU BEIIECTB, MO TEIIOBOMY 3(dexTy, mo
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W3MEHEHUIO CTETIeHEH OKHUCIIEHHS XUMHUYECKHX AJIEMEHTOB, MO0 OOpaTUMOCTH,
M0 YYacTHUIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE peakluw,

TEPMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMUYECKOM peakinun

1.4

[lonstue 06 0OpaTUMBIX U HEOOpPATUMBIX XUMHUYECKHX peakuusax. [lonsrtue o
TOMOT€HHBIX U T€TEPOreHHBIX peakuusax. [loHaTHe 0 XMMHUYECKOM paBHOBECHUHU.
@axTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOM pEaKIMU U T0JIO0KEHHUE

XUMHYCCKOI'0 paBHOBCCHUA

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pcakuuu, 3J'IeKTp0HHLII71 OaaHc
OKHUCIIMTEIILHO-BOCCTAHOBHUTEIILHOM PCaKInU. CocraBneHue ypaBHCHI/Iﬁ
OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HCIIOJB30BaHHCM MCTOAA

3JIEKTPOHHOTO OanaHca

1.6

Teopust 31€KTPOIIUTUUECKON TUCCOLMALMU. DJIEKTPOJIUTHl U HEITEKTPOJIUTHI.
KaTtuonsl, aHnoHbl. MeXaHU3M JUCCOLMALMM BELIECTB C PA3JIMYHBIMU BUIAMH
XuMHueckol cBs3u. CteneHs qucconnanuu. CUIbHBIE U cl1a0ble 3JIEKTPOJIUTHI.
Peakuum noHHOrO OOMeHa. YCIOBHS NMPOTEKaHHWs PEeaKIMii MOHHOTO OOMeHa,
IIOJIHBIE U COKpAIlEHHBbIE HOHHBIE YpaBHEHMs peakuuidl. CBOHCTBa KHCIIOT,
OCHOBaHMH U coJeil B cCBeTe TpEACTAaBICHUH 00 3IEKTPOTUTHUECKOU

Jucconuanuu. KadgecTBeHnbIe pC€aKIu Ha HOHBI. Ilonsarue o TUAPOJIN3C coJeit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPUCTAIITMUYECKHUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB W HeMeTalioB (rpadura u
ajaMasa), CJIOXKHBIX BEIIECTB (XJIOpUIa HATPUs), HUCCICIOBAHUE 3aBHCHUMOCTH
CKOPOCTH XHMMHYECKOW PEAKIIMA OT BO3JICUCTBUS pPa3IUYHBIX (PAKTOpPOB;
UCCJIEIOBAaHUE  AJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMAIMM  KUCJIOT, Iefoue u coiedl  (BO3MOXKHO —HCIOJIb30BAHHE
BHUJIEOMATEpPHUAJIOB); ITPOBEICHHE OIbITOB, WUIIOCTPUPYIOIINX MPU3HAKU
MPOTEKAaHUs PeaKIMii MOHHOTO oOMeHa (0O0pa3oBaHMEe OCaJKa, BhIICIECHUE ra3a,
o0pa3oBaHUE BOJIbI); OMBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peaKluil (TOpeHHe, Peakiuu Pa3oKEeHHs, COSTUHEHUs);
pacno3HaBaHUE HEOPraHUYECKUX BEUIECTB C MOMOUIbIO0 KaU€CTBEHHBIX peaKlui

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3aJa4

HemeTams u ux COCIUHCHUA

2.1

OOmast xapakrepucTuka TamoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTeNeHU okuciacHus. CTpoeHHne U GU3NUECKUE CBOMCTBA MPOCTHIX
BCIIECTB — TaJlOTCHOB. XHMMHYCCKHE CBOWCTBA Ha MpUMEpe XJopa

(BSaHMOHeﬁCTBHe C MCTalllaMH, HEMCTallllaMu, IJ_[CJ'IOLIaMI/I). XHOpOBOIIOpOII.
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ConsiHast KHCIIOTa, XUMUYECKHE CBOWCTBA, MONIy4YeHHe, MpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJAOPOAA Ha OpraHU3M uesioBeka. BaxkHeilline XiIopuabl U UX

HaxO0XXJICHUE B MPUPO/IC

2.2

Obmas xapakrepuctuka 35eMeHTOB VIA-rpymmbel. OcoOE€HHOCTH CTPOEHHS
aTOMOB, XapaKTepHbBIE CTETNeHN OKucieHusi. CTpoeHune u pu3nyeckue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa H Cepbl. AJUIOTPONHBIE MOIUPHUKAIMN
KHCIIOpO/la U cepbl. XUMHUYECKHE CBOHCTBa cepbl. CepoBOAOPOJ, CTPOEHHUE,
¢usnyeckue M XuUMHUYecKHe cBoWcTBa. OKCHIBI Cepbl KakK MpPeICTaBUTENN
KHUCJIOTHBIX OKCHJIOB. CepHasi KHCIOoTa, (PU3MYeCKHe U XUMHUYECKHE CBOMCTBA
(obmme kak mpeacTaBUTENs Kiacca KUCIOT U creruduyeckue). XuMUIeCKue
peakiuu, Nexalmue B OCHOBE MPOMBIINIICHHOTO crnoco0a MOTy4YeHHs] CepHOU
kucnothl. [lpumenenue. Conu cepHOM KHUCIOTHI, KauyeCTBEHHAs peakius Ha
cynbdar-uoH. HaxoxxneHnue cepel U €€ COEAMHEHUN B MpUpOJe. XUMUYECKOE
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSIMU Cephbl (KUCIOTHBIC IOXKIH,

3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €T0 TIPEIOTBPAIICHUS
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OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, paCIIpOCTPAHEHUE B IPUPOJIE,
¢usnyeckue U XuMuueckue cBoicTra. KpyroBopor a3ora B npupojae. AMMUaKk,
ero ¢u3nyeckue W XMMUYECKHE CBOICTBa, mojydyeHue u npumeHenue. Conu
aMMOHUs, MX (u3nueckue U  XMMHUYECKHE CBOICTBa, IPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHbI aMMOHHs. A30THasi KUCJIOTa, €€ MOJydyeHHE,
¢bu3mveckue M XUMHUYECKHE CBOWCTBA (00IME Kak MPEeACTaBUTENS Kiacca
KHCHoT U crnenududeckue). VMcnonp3oBaHue HUTPATOB M COJed aMMOHHS B
KauecTBE MHUHEpaIbHBIX y10OpeHuH. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpellbl COEIUHEHUSIMU a30Ta (KUCIOTHBIE JOXKAU, 3arps3HEHUE BO3/yXa, IOYBI

1 BOJOEMOB)
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®ocdop, amtorponHsle Monudukauu docdopa, Guznyeckre U XUMUYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas xkucinora, QuMUecKue u
XMMHUYECKHE CBOWCTBA, mosydeHue. lcmomp3oBanue ¢ocdaroB B KauecTBe

MUHEPAJTBHBIX YI00peHUI

2.5

Obmas xapakrepuctuka 3yeMeHTOB I[VA-rpymnmbel. OcoOE€HHOCTH CTPOEHHS
aTOMOB, XapaKTEepHbIE CTETICHW OKUCJICHUSA.  YTIEpOJa, aJUIOTPOITHBIC
Moau(UKAINKN, PACTIPOCTPAaHCHHE B TpUPOJE, (PHU3UYECKHE W XUMUYCCKUE
cBoiictBa. Ancopbuus. KpyroBopot yriepona B mpupoae. OKcuasl yriepona,

ux (uznyeckue W XMMHUYECKHE CBOWCTBA, ACWCTBUE HA >KUBBIE OpPTaHHU3MBI,
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MOJTyYCHUE M MPUMEHEHUE. DKOJOTHUECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yrinepona(lV); rumore3a rin00ambHOTO TOTEIUICHHS KIWMaTa;, MapHUKOBBIMA
adpdexr. YrompHas kuciaora U e€ comM, UX (HUINYECKUE U XUMHUUYECKHE
CBOIiCTBa, mojyyeHHe M mnpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHrl. Ucnonn3oBanue Kap6OHaTOB B 6I)ITy, MCIHUIWHEC, IMPOMBINUICHHOCTU U

CEJILCKOM XO3SIUCTBE

2.6

HepBOHa‘-IaJIBHBIC MOHATHS 00 OpTaHHUYCCKUX BCHICCTBAX KAK O COCAUHCHHAX
yriepoaa (MeTaH, OTaH, 3TWIICH, AUCTHUJICH, 3TaHOJI, T[JIMLOCPUH, YKCYCHadA
KI/ICHOTa). X cocTaB U XHMHYECKOE CTPOCHUC. [lonaTue o OHMOJIOrHYECKH
BaXXHBIX BCHICCTBAX: JXHPAX, 6CJ'IKaX, yriieBogax — M UX PpOJIU B KU3HU
YCJIOBCKA. MaTCpI/IaHBHOC CANHCTBO OPraHUYCCKHUX U HCOPTraHUYCCKHX

COeIUHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumenenne. CoennHeHHUs KpeMHUs B mpupoae. OOmme mpeacrtaBieHUs o0
okcuze kpeMHus(IV) n kpemuueBoii kucnore. CUIIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, METUIIMHE, TIPOMBIIIICHHOCTU. BaxkHelIMe CTpOUTEIbHbIE MaTEePUaIbI:
KepaMuKa, CTEKJIO, IeMeHT, OeToH, xene300eroH. [IpoOnemsbl OGe3omacHOTO

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B IMOBCEIHEBHOM KH3HU

2.8

XUMHUYECKUI HKCHEPUMEHT: H3y4YeHHEe 00pa3ll0oB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJITHOM KHUCJIOTBI, POBEACHHUE KAYECTBEHHBIX pEaKIMd Ha XJIOPHUJ-
WOHbl M HaOJIOJEHHE IPHU3HAKOB HX MPOTEKAHUs; OIBIThL, OTpa)KaIoLIUe
(u3nyecKue U XMMUYECKHE CBOMCTBA TrajOreHOB U MX COCAUHEHHH (BO3MOKHO
HCII0JIb30BaHNE BUJICOMATEPUAIIOB); O3HAKOMJIEHHME C O0pa3lamMu XJIOPHIOB
(raoreHuIoB); O3HAKOMJICHHWE C O00pa3lamMu cepbl U € COCTUHCHHUSIMU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJCOMATEpUANIOB); HAONIOJEHHE Ipolecca
oOyrJIMBaHUs caxapa IMoJ JeHCTBUEM KOHIEHTPHUPOBAHHOW CEPHOM KHUCIOTHI;
U3yuyeHHe XMMUYECKHX CBOICTB pa30aBI€HHOW CEpHOW KHUCIOTHI, MPOBEICHHE
KayeCcTBEHHOW peakuuud Ha cynbdar-uoH u HaOIIOJeHHE TpuU3HaKa eé
MIPOTEKaHMs; O3HaKOMJIEHHE C (PU3NYECKUMU CBOMCTBaMU a30Ta, (pocdopa u ux
COEMHEHUH (BO3MOYKHO HCIOJb30BAaHUE BHJIEOMATEpUAIOB), 0Opa3LaMu
a30THBIX U (OochHOPHBIX yIOOPEHUH; MOTydYeHHe, COOMpaHue, pacllO3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMAKa; IIPOBEJECHME Ka4E€CTBCHHBIX DPEAKUUN HA HOH
aMMOHUS M (QochaT-HOH M U3yYEHHE NPU3HAKOB MX IPOTEKaHMS,
B3aMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOKHO

HUCITIOJIB30BaHHC BI/IIIeOMaTepI/IaJIOB); HU3YUCHUC Mozeneit KPpUCTATNINICCKUX
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pemérok anMasa, TrpaduTta, GQyiepeHa; O3HAKOMIEHHE C TPOIECCOM
azcopOLMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
MPOTUBOrasa; IMoJlyueHue, coOupaHHe, paclio3HAaBaHWE U H3y4YCHHE CBOMCTB
YIJIEKUCIIOT0 Tra3a; IPOBEJCHHE KAaueCTBEHHBIX peakluil Ha KapOoHAaT- U
CHIIMKAT-UOHBl M W3yYeHHE MPHU3HAKOB HX TPOTEKaHUS; O3HAKOMIICHHE C
MPOIYKIMEH CHIIMKATHON TMPOMBIINUICHHOCTH; PEIICHUE JKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BajkHeHIe HeMeTaUIbl 1 UX COEINHEHUI»

MeTamisl 1 UX COeTUHEHUS

3.1

OO6m1as xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUH WX
nojoxxenuss B llepuoamdeckoid cucteMe XuUMHYeCKHX dieMmeHToB JI.U.
MenpeneeBa u cTpoeHusi aToMOB. CTpOeHHE METAIIIIOB. MeTannyeckas CBsi3b U
METAJUTMYECKAss KPUCTAIUIMYECKAs peméTka. ODJIEKTPOXUMHYECKUH  Psif

HaIpsHKEHUI METaJUIOB

3.2

dusnyeckue U XMMHUYECKHE CBOMCTBA MeTa/uIoB. O0mmuMe crnocoObl NOIy4eHUs
MeTa/uioB. [oHATHE O KOPPO3HM METANIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTalib, 4yryH, AIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHHE B

6LITy U MIPOMBIIJIICHHOCTHU

3.3

[lenouynsle MeTayuibl: MoNiokeHHWe B Ilepuonnyeckoil cucteMe XMUMHUYECKUX
snemeHToB .M. MeHnaeneeBa; CTpOeHHE UX aTOMOB; HaXOXKJIECHUE B MPUPOJE.
duznueckre 1 XUMUIECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kausi). OKCUABI U
THUAPOKCHUIbI HATpUAd MW KaJlus. HpI/IMCHCHI/IC ISJIOYHBIX MCTAJJIOB MU HUX

COeIMHEHUI

34

[llenoyHO3eMeNbHBIE  METAJIbl MarHuii W KajdbLMW: TIOJIO)KEHUE B
[lepnonnueckoii cucreme XuMu4ecKux 3ieMeHToB .M. Menzaeneesa; crpoeHue
UX aTOMOB; HaxoXJIeHue B npupoge. Ou3nuecKue U XUMHUYECKUE CBOMCTBA
MarHusg W Kaiublivs. BakHeiliine coenuHeHUs KaibLus (OKCUZ, THAPOKCHUI,

comnn). KEcTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHeHHUs

3.5

AmoMmuHMil: TionoxkeHue B Ileproguyeckoil cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.1I. MenneneeBa; cTpoeHME aroMma; HaxoxAeHHWe B npupone. Pusnyeckue u
XUMHYECKHE CBOMCTBA alfoMUHUA. AM(OTEPHBIE CBOWCTBA OKCHAA M THIPOKCHUIA

AJIFOMHUHUA

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreme xuMuyeckux snemeHToB .M.
MenzeneeBa; CTpOECHHE aTOMa; HAXOXICHHE B mnpupone. DPU3HMYECKUE U
XUMHUYECKHe CBOWCTBa xene3a. OKcuubl, TUApOKcuaAbl U conu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOIMCTBA U OTyYEHUE
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3.7

XUMUYECKUI SKCTIEPUMEHT: 03HAKOMIJIEHHE C 00pa3llaMi METAIIJIOB U CILIABOB,
X (U3MYECKMMH CBOMCTBAMM; H3YYEHHE PE3YyJIbTaTOB KOPPO3HHU METAIIJIOB
(BO3MOXHO HCIIOJTh30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa KaJIbLUA W HATpuUsi C BOAOW (BO3MOXKHO
HCIIOJIb30BaHUE BHUIEOMATEPHUATIOB); HCCIIEJOBAaHHE CBOMCTB MKECTKOW BOJBI;
mpolecca TOpPEeHHs JKele3a B KUCIOpoAe (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUANIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIUN HA MOHBI
(MarHus, kanblws, amoMuHus, nuHka, xeneza(ll) u sxemesa(Ill), memu(Il);
HaOJII0/ICHNE W OMKCAaHUE MPOLIECCOB OKpPAIIMBAHUS TUIAMEHM MOHAMU HATpus,
Kamuss W Kamblug ~ (BO3MOXKHO — HCIIOJI30BAHHE  BHJEOMATEPHAIOB);
uccienoBaHue amQpOTEepHBIX CBOMCTB THAPOKCUAA ATIOMUHHUS W THIPOKCHIA
LIMHKA; pelIeHHe KCIIEpUMEHTANbHBIX 33/1a4 1o TeMe «BaxkHeiilre MeTauibl U

UX COCOIUHCHUA»

X¥MHSL M OKpYyKaromas cpeaa

4.1

HoBble maTepuanbl u TexHonoruu. BemiecTBa U mMaTepuainbl B MOBCEIHEBHOM
JKU3HU 4YelloBeKa. XUMHUs U 340poBbe. be3omacHoe HCIOJIb30BAHUE BELIECTB U
XUMHYECKHX peakiuil B ObiTy. llepBas moMoIb MpU XUMHYECKHX OKOTaX U

OTpAaBJICHUAX

4.2

OCHOBBI ~ 9KOJIOTHYECKOW  TPAaMOTHOCTH.  XHMHUYECKOe  3arps3HeHHe
okpyxkaromeit cpeast [1/IK. Pons XxumMun B penieHur 3KOJIOTHIECKUX TPOOIIEM.
[IpupoaHbIe WCTOYHUKH YTIIEBOJIOPOJAOB (Yyrojib, MPUPOIHBIN ra3, HE(Th),

MPOYKTHI MX MEPEePadOTKH, UX POJIb B OBITY M IPOMBIIINICHHOCTH

43

XUMHUYECKUI SKCIIEPUMEHT: N3y4YeHHE 00pa3lioB MaTepHajoB (CTEKIIO, CIUIaBbI

METaJJIOB, TOJIMMEPHBIE MAaTEPUAIIb)
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HHPOBEPAEMBIE HA OI'3 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSA OCHOBHOI OBPA3OBATEJBHOI
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon
NpPoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpedOBaHUS K MPeIMETHBIM pe3yJbTaTaM
0a30B0Oro ypoBHsl OCBOCHHsI OCHOBHON 00pa3oBaTe/1bHOI
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanusi Ha ocnope ®PI'OC

1

IIpencrasnenue:

1.1

O TM03HABA€MOCTH SIBIICHUI MNPUPOABI, MOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JIaCTH COBPEMEHHOTO
€CTeCTBO3HAHMsI, KOMIIOHEHTa OOIed KyJIbTyphl M MPaKTHYECKOU
NEeSITENIbHOCTH 4YelIOBEKa B YCIOBUSIX COBPEMEHHOIO OOIIECTBa;

IMIOHUMAaHHUEC MECTa XUMUHU CPCAU APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IMO3HAHWUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAX HCCICAOBaHHA BCIICCTB U HU3YUYCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIN JJIA

00BSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccUOHATBHON NeSTeNbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHIKEHUSX
XMMHUYECKOM HAayKH, YTO IO3BOJIUT OOYYarOIUMCS paccMaTpUBaTh
XUMHUIO KakK cepy cBoelt Oyaymieil npopeccuoHaabHON AesITeIbHOCTH
U cenaTh OCO3HAHHBIM BBIOOp XMMHM Kak MPO(HUIBHOrO mpeaMmeTa

MIPHU TIEPEXO0ie Ha YPOBEHB CPEIHETO O0IIeT0 00pa30BaHUs

BrnaneHue cucreMOl XMMMYECKUX 3HAHMM M yMEHUE IIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHHfI, KOTOpas BKIIFOYACT:

2.1

BOXHEHINIME XHMHYECKHE TIOHATHS: XUMHUYCCKHH OJIIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CIOKHOE BEIECTBO, OJHOPOJHAS U
HEOJTHOPO/HAs CMECh, OTHOCHUTENIbHBIE aTOMHAsi M MOJICKYJIsIpHAS
Macchl, KOJIMYECTBO BEMICCTBA, MOJIb, MOJISIpPHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peaKIusi, pPEaKIUu COCTUHCHUS, PEAKIMH pPa3JIOKCHHS, PEaKIuu
3aMeIleHNs, peaknuud oOMeHa, TEIuIoBOM 3((EeKT peakuuu, 3K30- |
SHJIOTEPMHUUYECKUE DPEaKIMH, PAcTBOpP, MAaccoBas JOJsI XUMHUYECKOTO
JJIEMEHTA B COSAMHEHUM, MacCOBas JIOJIS1 U MPOIICHTHASI KOHIICHTPAIIHS

BCIIECTBA B paCTBOPC, AAPO aTOMa, SHCKTpOHHLIﬁ clion aToMa, aTOMHasa
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opOutanb, paadyc aroma, BaJEHTHOCTb, CTENEHb OKHCIICHHUS,
XUMHYECKAsl CB3b, JJIEKTPOOTPHULIATEIbHOCTD, MTOJIIPHAs U HEMOJSIPHAS
KOBaJICHTHAsl  CBA3b, HMOHHAs  CBf3b, METAJUIMYECKAs  CBSA3b,
KpUCTa/NIM4YecKass pelmeéTka (aToMHasi, HMOHHAsg, MeTaJuIh4yecKas,
MOJIEKYJISIpHasl), UOH, KaTUOH, aHMOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIMTUYECKAsT ~ TUCCOLMAIMSA, PEaKIud HMOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBMTENb, OKHCJIEHHME W  BOCCTAHOBIEHHWE, AJIEKTPOJIN3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMMble W HEOOpaTHUMbIE peaKiuy,
CKOpOCTb XMMMYECKOW peakiuu, Kkaraimuszarop, [IJK, xopposus

MCTAJIII0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIONTNE 3aKOHBl XHMHH: 3aKOH COXPAaHECHHS MacChl,
nepuoauueckuid 3akoH J[.MI. MeHneneeBa, 3aKOH MOCTOSHCTBA

cocTaBa, 3aKOH ABOraapo

23

TEOPUH  XHUMHH: ATOMHO-MOJICKYJISIDHAsT ~ TEOpHs, TEOpUst

BHCKTPOHHTH‘IGCKOP'I Jucconuanmu

Brnanenue ocHoBaMH XUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIIIECH ;

3.1

YMEHUE MPaBUJIBHO UCIOJIb30BaTh U3yYEHHbIE BELIECTBA U MaTEPUaIbI
(B TOM uyHClI€ MMHEpalbHbIE YAOOpEHMs, MeTalulbl M CIUIABHI,
IPOAYKTHl NEepepabOTKU HPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJOB
(yrns, nmpupoAHoro rasza, HeTH) B OBITY, CEJIbCKOM XO35HCTBE, Ha
MIPOM3BOJCTBE M IMOHUMaHHE 3HAUYEHUS KUPOB, OEIKOB, YIJIEBOJIOB
JUIsL OpraHr3Ma 4eJoBeKa; yMEHHUE MIPOrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHUYCCKUX TIPOLCCCOB HA OPraHu3M 4YCJIOBCKA W OKPYXKAIOUIYHO

IIPUPOJIHYIO CPELY

3.2

YMCHHUEC HUHTCIPUPOBATHL XUMHUUYCCKHUC 3HAHUSA CO 3HAHUAMH AOPYTUX

y4eOHBIX PEAMETOB

33

HaJW4Yue OMbITa paboThl C Pa3IUYHBIMH MCTOYHHKAMH WH(OpMaluu
o XUMHUU (HayyHass M HAy4YHO-TONYJIspHAas JUTepaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC OOBEKTUBHO OLCHUBATH I/IH(1)OpMaIII/IIO O BCHIICCTBAX, HX
MpEeBpallICHUAX u MPAKTUYCCKOM IMPUMCHCHUHA u YMCHHC

HCIIOJIB30BaTh €€ AJI pCHICHU A y‘-Ie6HO-HO3HaBaTe.HBHBIX 3aJga4d

BJ'IaI[eHI/IC OCHOBAaMH ITOHATHHHOIO arirapata M CHUMBOJIHYCCKOI'O

A3bIKa XUMHUHU OJIA COCTABJICHHA (1)OpMy.]'I HCOPTraHUYCCKUX BCIICCTB,
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ypaBHCHI/Iﬁ XUMHNYCCKUX peaKHHﬁ; OCHOBaMH XHUMHYESCKOM

HomeHkatypsl (IUPAC u TpuBHanbHON)

YMenue oOBSACHATH CBSI3b IMOJIOKEHUS 3jieMeHTa B llepuonndeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHMS AaTOMOB
XMMUYECKHX DJIEMEHTOB (COCTaB M 3aps] sjapa, oOliee Yucio
JIEKTPOHOB), PACIPEAEICHUEM JJIEKTPOHOB II0 JHEPreTHYECKUM

YPOBHAM aTOMOB IIEPBBIX TpéX nepuoaoB, Kajlrud U KaJlblUA

[IpeacraBienue O  MEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paauyc atoma, 3JIEKTPOOTPUIIATEIbHOCTS),
MPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepmonnueckoit cucreme (B MalbIX T€pUOJAaX U  TJIABHBIX

MOATPYMIAax) U 3JE€KTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccupupoBarh:

7.1

XUMHNYCCKUEC DJICMCHTHI

7.2

HCOPraHUYCCKHUEC BCIICCTBA

7.3

XUMHUYICCKHEC pCaKIIUU

YMeHue onpeaensiTh:

8.1

BAJICHTHOCTb U CTCIICHb OKHCJICHHUA XUMHUYCCKHUX JJICMCHTOB, 3apsal]

HOHa

8.2

BUJI XMMHMYECKOW CBA3M M TUIl KPUCTAIUIMYECKOM CTPYKTYpHl B

COCAMHCHUAX

8.3

XapaKTep CpCAbl B BOAHLIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCIIHNTECIb 1 BOCCTAHOBUTECIIb

YMeHue xapakTepu3oBaTh (PU3MUECKHE U XUMUYECKUE CBOMCTBA:

9.1

NPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJOPOJ, Tpadur, anmas,
KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATpUN, KaJWd, MarHUi,

KaJIbIIUN, aTFOMUHHM, JKeJIe30)

9.2

CIIOXHBIX BEIIECTB, B TOM 4YHCJIe€ HMX BOJHBIX PacTBOpOB (Boja,
aMMHaK, XJOPOBOJOPOI, CEPOBOJOPOJ, OKCHIBI ¥ THIPOKCHUIIBI
MetamioB [-ITA rpymm, amomunus, meau (I1), munaka, xenesa (I u
I11), oxcunpr yraepona (I u IV), xpemuus (IV), azota u ¢ocdopa (I11
u V), cepet (IV u VI), cepuucras, cepHas, a3oTucras, a30THas,

(dbocdopnas, yrojbHast, KpeMHHEBAS KUCJIOTA U UX COJIH)

9.3

MPOTHO3MPOBAaTh M  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B
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3aBUCHUMOCTH OT HMX COCTaBa W CTPOCHHA, INPUMCHCHUC BCHICCTB B
3aBUCHUMOCTH OT HX CBOI\/'ICTB, BO3MOXHOCTH IMMPOTCKAHUA XUMHUYCCKUX

MIPEeBPAILEHUI B Pa3TUYHBIX YCIOBUIX

YMeHHE COCTABIATh MOJIEKYJISIPHBIE M MOHHBIC YPABHEHHUS PEAKLIUN, B

10
TOM YHCIIE:
10.1 peakuuii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINI
103 WUTIOCTPUPYIOIINX XMMHYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
. (Tpymm) HEOPTaHUYECKUX BEIIECTB
10.4 MTOATBEPKIAIOIINX TEHETHIECKYIO B3aMMOCBSI3h MEXKITY HUIMHU
11 YMeHue BIYUCIATh (IPOBOIUTH PACUETHI):
1 OTHOCUTEJIbHYIO MOJIEKYJSIDHYI0O M MOJISIDHYIO MAacChl BEILECTB,
' MAaCCOBYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €TI0 Maccy, 00beM ra3on
114 M0 YpaBHEHUSM XHUMHUYECKHUX PEAKIMA M HaXOIUTh KOJIMYECTBO
' BEIIECTBa, 00BEM M MAcCy PeareHTOB WM MIPOYKTOB PEAKITUN
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJaMH  HAay4HOro Tmo3HaHus (HaOmroneHwue,
1 HU3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE) MIPU U3YUEHUH BEUIECTB U
' XUMHUYECKHX SBIIGHUH; YyMeHHe chopMynupoBath mpodiieMy u
MIPEATIOKUTh MYTH €€ peIICHUS
172 Oe3omacHOi pabOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0¥ M JIa0OPaTOPHBIM 00OPYI0BAHHEM
npaBujaMy 0€30IMacCHOTr0 0OpaIlleHUs C BEIIECTBAMH, UCTIOJIb3yEeMbIMU
B TIOBCETHEBHOW KM3HU, IPABUIIAMU MTOBEACHHUS B MEAX COCpEKECHUS
123 370pOBbSl M OKPYXKaloIE NPUPOAHOM Cpelbl; NOHUMAHUE Bpeaa
. (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPraHU3MBI OMNPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS U MPEAOTBPAILCHUS HX BPEIHOTO
BO3/ICHCTBUA
= Hanuuume npakTHyeckux HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CJIEAYIOIINX XUMHUECKUX SKCTIEPUMEHTOB:
131 M3YYCeHHE U OMUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/II-IGCKI/IMI/I n XUMHNYCCKUMH SIBJICHUAMMU, OIIBITHI,
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WIUTIOCTPUPYIOIIUEC IIPU3HAKU ITPOTCKAHUA XUMHUYICCKHUX peaKI_[I/Iﬁ

13.2

M3yUYeHHE CIIOCOOOB pa3IeIIeHUs] CMeceit

13.3

[OJydeHHE KHUCIOpPOAAa M M3Yy4EHHE €ro CBOMCTB; IOJIy4eHHE
BOJIOPOJIa U U3Y4YEHUE €r0 CBOWCTB; MOJIy4YEHHE YIJIEKHUCIIOIO rasa u

HU3YUCHHUC €CTO CBOI>'ICTB; IMOJIY4YCHHUEC aMMHAKa U U3YUYCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM  JIOJIEH

paCTBOpéHHOFO BCIICCTBA

13.5

MIPUMEHEHHE WH/INKaTOPOB (maxmyca, METHJIOpaHKa u
(dbenondTanenna) s omnpeneseHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U IIeJI0UEN

13.6

WCCIIEZIOBAHUE M ONMCAHHWE CBOWCTB HEOPraHWYECKHUX BEILECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aUMOJEHCTBHS KUCIIOT C METAJIAMH,
OKCHJIaMU  METAUIOB,  pPacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBAaHMSAMHM, COJIIMH; IIOJIyYCHHE HEPACTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJHOIO MeTajla [JIpyrUM U3  PacTBOpa  COJIU;
ucciieioBaHue aM(OTEpPHBIX CBOMCTB THIPOKCUIOB ATIOMHUHHUS U

IIUHKA

13.7

pelieHne SKCIePUMEHTIBHBIX 337a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHMYECKUX COEIUHEHUID; «DNEKTPOTUTHIECKAS
oucconuanmsay, «BaxHeWmme HeMeTaIbl W WX COESAUHCHUY,

«Baxxnaelme MeTaJuIbl U UX COEINHEHU)

13.8

XUMHYECKHE 9KCIIEPUMEHTHI, WLTIOCTPUPYIOIIIHE MPU3HAKU
MPOTEKaHUs peaKluii MOHHOTO OOMEHA; KaueCTBEHHBbIC pPEaKIUd Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaxX HOHBI: XJIOPHUI-, OpOMHI-,
wonua-, cynbdar-, Qocdar-, KapOoHAT-, CHIMKAT-aHHUOHBI,
TUIPOKCHUI-UOHBI, KATHOHBI aMMOHHUS, MArHusl, KajabI¥sl, aJIFOMHUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), TuHKa

14

VYmenue:

14.1

NpeACTaBIATh PE3YJbTAaTbl JSKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCIbCTB, Fpa(bI/IKOB u Ta6JII/ILI U BBIABJIATH SMIIMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTAHABJIMBATL CBA3U MCIKAY PCAJILHO Ha6J'IIOI[aeMLIMI/I XHUMHUYCCKUMU
ABJICHUAMU U IIPpOUCCCaMU, ITPOUCXOAAIINMHU B MAKpPO- U MUKPOMMUPC,

OOBSCHITH MPUUUHBI MHOTOOOpa3Hsl BEIIECTB

58




HEPEYEHD 3JIEMEHTOB COAEPKXAHUAA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘{aHBHBIe XUMHUUYCCKUC ITOHATHA

1.1

YucTele BECIICCTBA U CMCCH. Crioco0sbl PasaciICHUuA cMmecent

1.2

ATOMBI © MOJICKYIJIBI. Xumunueckue dieMeHThl. CHMBOJIBI  XUMHYECKHUX

OJICMCHTOB. HpOCTBIG " CJIOXKHBIC BCIIICCTBA.

1.3

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XMUMHUYECKUX 1€MEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aK0OH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrtHocuTeNnbHAs aTOMHAs Macca.
OtHocUTeNnbHAS MOJICKYJIIpHass Macca. MaccoBast g0 XMMHYECKOro 3JIEMEHTa

B COCAMHCHUU

1.5

KonnyectBo BemecTBa. Monb. MomsipHass mMacca. MousipHbIi 00BEM Ta30B.

Bzanmocss3n KOJIMYECTBA, MAaCChl U YMCJIa CTPYKTYPHBIX CIMHHUIL BEIICCTBA

1.6

OuU3NYECKUE M XMUMHUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ MPU3HAKH.

3aKOH COXpaHEHHS MAacChl BEIIECTB. XUMUUECKHE YPAaBHEHUS

HepI/IO,[[I/I"IeCKI/Iﬁ 3aKOH H Hepnozmqecxaﬁ CUCTEMAa XHMMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoguyeckas cucrema XuMu4deckux snemeHToB .M.
Menneneesa. [lepuoasl u rpymmbl. @U3HYECKUH CMBICH MOPAIKOBOTO HOMEpA,

HOMEPOB MEePUO0/Ia U TPYIIIbI dJIeMEHTa

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3otombl. DnexTpoHsl. CTpoeHue
ANEKTPOHHBIX 000JI04eK aToMoB TNepBbIX 20 XUMHYECKUX 3JIEMEHTOB

[Tepuonnueckoit cucremsl .. Menneneena

23

3aKOHOMepHOCTI/I B M3MEHCHHUU CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBLIX TpéX

NnepuoaoB, Kaliid, KaJbIUA (paI[I/cha aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
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MCTAINIMYCCKUX WM  HCMCTAIIINYCCKHX CBOf/iCTB) n Hux COGI[I/IHGHI/II‘/'I B
COOTBECTCTBHH C IIOJIOKCHUEM JJICEMCHTOB B Hepno/:mqecxoﬁ CHUCTEME U

CTPOCHUEM UX AaTOMOB

Crtpoenue BemecTBa

3.1

Xumnueckass cBsizb. KoBaneHTHas (ToJjispHAas U HEMOJSIpHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  3JIeMEHTOB.  VoHHas  CBs3b.

MertanmiuuecKkas CBSI3b

3.2

Twuner KpUCTAJNIMICCKHX pCH_IéTOK (aTOMHaH, HOHHAas, MeTaJ'IJ'II/I‘ICCKaH),
3aBUCHUMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peH_IéTKI/I n BHA

XUMHUYECKOH CBA3U

Baxnelimme npeACTaBUTENM HEOPraHWYECKUX BelecTB. Hemeraimbel m ux

COCAMHCHUA. MeTtamisl 1 uxX COCAUHCHUA

4.1

Knaccudukanus v HOMEHKIATypa HEOPraHWYECKHX COCAMHCHUN: OKCHIIOB
(coneoOpazyromrue: OCHOBHBIE, KHCJIOTHBIE, amM(pOoTepHBIC) u
HeconeoOpasymomue; OCHOBaHWU (IIENOYM W HEpPacTBOPUMBIE OCHOBAHUS);
KHCIOT  (KUCIOpOACOAEepKAIIMe M OECKUCIOPOJHBbIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJIEH (CPETHUX M KUCJIBIX )

4.2

Ou3nyeckue W XHUMHYECKHE CBOMCTBA IOPOCTBHIX  BCIICCTB-HEMETAJIJIIOB:

BOJIOPOJIa, XJIOpa, KHCIOpOo/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUs

4.3

duznyeckue W XUMHUYECKHE CBOMCTBA IMMPOCTBIX BCUICCTB-MCTAJIJIOB: JIUTHUA,
HaTpu:A, KaJlnud, Marovusgd W Kajlblusd, aJIIOMUHUSA, KEJIC3a. 3JI€KTpOXI/IMI/I‘-IeCKI/1ﬁ

AL HANPSIKEHU METAJIOB

4.4

du3znyeckue U XUMHYECKHE CBOHCTBa BOAOPOAHBIX COCAWHEHUI HEeMEeTaJlJIOB:

XJIOpoBOOAOpPOaa, CCPOBOIOPOAA, aMMHUAKaA

4.5

duznueckrue M XUMHUYECKHE CBOMCTBAa OKCHUIOB HemeramuioB: cepwel (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoma(ll, IV), kpemuus(IV). Ilonydenne

OKCHJO0B HEMETAJIIIOB

4.6

Xumnueckue cBoicTBa okcuaoB: MeTamuioB [A-IITA rpymn, munka, mequ(Il) u

xeneza(ll, IIT). [Tonydyenre okCuI0B METAILIIOB

4.7

XHUMHUYECKHE CBOMCTBAa OCHOBAHUM U aM(I)OTepHLIX TUAPOKCUI0B (Ha nmpumepe
THAPOKCUIAOB  aJIFOMHUHUA, IKCJIC3a, I_II/IHKa). HonyquHe OCHOBaHMH H

aM(pOTEePHBIX THIPOKCHIOB

4.8

OO0mue XMMHYECKHE CBOMCTBA KHCIJIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,

CEpPHHUCTOM, CEpHOM, a30THOH, (ochopHOU, KpeMHHEBOH, yroibHOH. OcoObie
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XHMHYECKHE CBOMCTBA KOHHCHTpHpOBaHHOfI CCpHOfI M a30THOH KHCJIOT.

[Tonydyenue kuciaor

4.9

OO6mue xuMHUIECKHE CBOMCTBA cpeaHuX coiiei. [lomydenue comneit

4.10

[Tomry4yenwe, coOuWpaHue, pacHo3HaBaHHE BOJOPOJA, KHCIOpPOAA, aMMHAKa,

YTIICKHCIIOTO Ta3a B J1abopaTopuu

4.11

[Tonydyenue amMMuaka, CepHOW M A30THOM KHUCIIOT B MPOMBIIUIEHHOCTH. O01ue

CIIOCOOBI oJIydeHusd MCTaJlJIOB

4.12

I'enetnueckas cBI3b MCXKAY KlIaCCaMH HCOPraHNYCCKUX COG,I[I/IHCHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Krnaccugukanus XuMuueckux peakiuil o pa3audHbIM MIPU3HAKAM: [0 YUCILY U
COCTaBy Y4YaCTBYIOIIMX B pEaKIWU BELIECTB, IO TEIIoBOMY 3¢ deKkry, 1o

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUYECKUX YJIEMEHTOB

5.2

TennoBoil a3 hexT XMMUYECKON peakiuy, TEPMOXUMUYECKHE YpaBHEHUs. JK30-

N OHAOTCPMHUYCCKHUEC PCAKIINH. TepMOXI/IMI/I‘{eCKI/Ie YpaBHCHUA

53

OKHCANTENFHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCITUTENN U BOCCTAHOBHUTEIH.
[Ipomecchl  OKMCIEHHST W BOCCTAHOBJIICHHMS.  DJIGKTPOHHBIM  OanaHC

OKHCIIMTEIIbHOBOCCTAHOBHTEIIFHOM p€akuuu

54

Teopus snekTpoauTHUYeCKO nucconuanuu. KaTnonsl, aHMOHBI. DJIEKTPOIHUTHI U

HEOJICKTPOJIUTHI. CunbHbIE U cIa0bIe SJICKTPOJIMTEL. CreneHb Jucconuanumnmn

5.5

Peakiun moHHOrOo OOMEHa. YCIIOBHMSI NPOTEKAaHUS peakinii MOHHOrO oOMeHa,

IIOJIHBIC U COKpaH_IéHHLIG HOHHBIC YPABHCHUA peaKI_II/II\/’I

XuMUs U OKpy’Karolas cpejia

6.1

BemectBa u maTepuanbl B TOBCEIHEBHOM KU3HM 4esioBeka. be3zomacHoe
UCIIOJIb30BaHUE BEUIECTB M XMMMUYECKHUX peakuuid B jgabopaTopuu U OBITY.

HepBa;I IIOMOIIb IMPU XUMHUYCCKUX OXKOraX U OTPABJIICHUAX

6.2

XUMHYECKOEe 3arpsi3HEHHE  OKpyXKaromied  cpeabl  (KUCIOTHBIE — JOXKIIH,
3arpsi3HEHUE MOYBHI, BO3JyXa W BOJOEMOB), CIOCOOBI €r0 MPEIOTBpPAILICHUS
[MpenensHas momyctumasi koHmentpamus BemiectB (IIJK). Ponp xumum B
pElICHUH DKOJIOTMYECKUX MpobieM. YcuieHue mNapHUKoBoro sddekra,

paspymeHue 030HOBOI'O CJIOA

6.3

IIpumenenue cepsl, a3ora, pocdopa, yriepoga, KpEMHUS M UX COECIUHEHUH B
OBITY, MEIULMHE, NPOMBIIUIEHHOCTH MU CelbCcKoM Xxo3siictBe. IlpumeHeHue
METaJNIOB M CIUIaBOB (CTalb, YYyryH, IJIOPAIIOMHHMNA, OpoH3a) B OBITY U

MPOMBINIJICHHOCTH HUX COCI{HHCHHfI. Ilonstue o KOppO31uu MCTAJUIOB, OCHOBHBIC
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CIOCOOBI 3alUTHI X OT KOPPO3UHU
64 [IpupogHbIE WCTOYHHWKH YIIIEBOJOPOJAOB (Yyroib, MPUPOIHBIN Ta3, HEPTh),
' MIPOJYKTHI UX NepepadoTku (OEH3UH), UX POJIb B OBITY U POMBILUIEHHOCTH
[lepBoHavyanbHble TMOHATHS OO0 OPraHWYECKHX BEIIECTBAX KAaK O COSIMHEHHSIX
65 yriepoaa (MeTaH, 3TaH, 3THJIEH, alleTUIEH, 3TaHOJI, TJIMLEPHUH, YKCYCHas! KUCIIOTA).
' [onsiTe 0 OMONIOTHMYECKU BaXKHBIX BELIECTBAX: JKUpax, OeNKax, yrieBojax — U X
POJIH B KU3HH YETOBEKA
7 Pacuérer:
7.1 o ¢popMynaM XUMHYECKUX COCTMHECHHUN
7.2 Macchl (MacCOBOM) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPaBHCHHUSIM

8. Onucanue MaTepuaJIbHO-TEXHUYECKOI0 00ecreYeHust

o0pa3oBaTeIbHOM AeATEeJbHOCTH
Xumust. 8 knacce/I"abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIMOHEPHOE OOIIECTBO ,

WznatensctBo «IIpocBerienne;
Xumus 8 knace: yueonuk O.C.I'abpuensn.-3-e uzn., nepepad.-M.: poda, 2021.

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

T'abpuensm, O. C. Xumus. 8 kiacc: ydeOHHK 1715t o0ieoopazoBarenbHbIX yapexaenuii O. C.
lNabpuensu. -M.: Ipoda, 2020.

CbopHux MaTepHaoB 1o peaiu3anun (eaepaIbHOro KOMIIOHEHTa TOCYJapCTBEHHOTO
cTaHJapTa 00IIero oOpa3oBaHus B 00IIIC00pa30BaTEIbHBIX YUPEKACHUIX

TI'abpuenan, O. C. Xumusl. § Ki1acc: KOHTPOJIbHBIE U ITpoBepounblie padotel O. C. ['abupuensn
u ap. - M.: Jlpoda, 2 022.

T'abpuensn, O. C. Xumus. 8 xnacc: padbouas rerpans k yueonuky O. C. 'abpuensna O. C.
lNabpuensn, A. B. fmrykosa. - M.: [Ipoda, 2021.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

http://www.chemnet.ru
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https://www.google.com/url?q=http://www.chemnet.ru&sa=D&source=editors&ust=1697366982881317&usg=AOvVaw0XxCkFbOwnNVRxGVdajOlG

["azera «Xumus» u callT 1uid yuutens «51 uay Ha ypok xumum» http://him. I september.ru.
Enunas xonmnexuus LIOP: Tlpenmernas xommekmus «Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnexTpoHHas 6MOIMOTEeKa yueOHbIX MaTeprasioB o XUMKK Ha noptaine Chemnet.
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https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
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