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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeabLHOM TPOrPaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEICTAaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBEe (QenepaibHOl paboueil mporpammbl
BOCITUTAHUS U C Y4ETOM KOHLEIIIUU MPErofgaBaHus Y4eOHOro nmpeaMera « XuMusDy
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM AAa€T TNPENCTABICHUE O IENAX, OOIeW CTpaTeruu
OoOy4eHMs, BOCHHUTAHMS M Pa3BUTUSA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peaMETHOE CoJiepKaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM U CTPYKTYpUPOBAHHE IO
pa3ienaM M TeMaM MpPOrpamMMbl MO XUMHUH, ONPENENAECT KOJWYECTBEHHBIE H
KauECTBEHHbIEC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHU C Y4E€TOM  MEXKMOPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTra s
peanu3anuu TpeOOBaHUW K pe3yjbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakXke TpeOOBaHMM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIeH U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XHMHUHU CIYXXUT OCHOBOW it (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpejcTaBiIeHU 0 MaTepUabHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPENICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPAaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  peayiu3aliiid  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUA |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTHU, €€ 00111el U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jaromuxcsi, HABBIKOB HMX CAMOCTOSITEILHOM  y4eOHOW  JCSITEeILHOCTH,
DKCIIEPUMEHTAIBHBIX M HCCJIENOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JXKM3HU, TaK U B TPOHECCUOHAIBHOM JIeATEeTbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOILI M YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (DOPMUPOBAHHIO IEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUs B OOYYEHHM XUMHH OOECNEYMBAIOTCS CHelUpUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISIETCS  MEJarorudyecKu
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUU Ha OIpEIesIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero o0pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNH XUMHHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIAEIbHBIX 3HAUYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XUMHHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa Kk €€ m3ydeHuro. CopepikaHue CKIIAIbIBA€TCAd M3 CHUCTEMBI
MOHATUM O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUN O XMMUYECKOM
peakiuu. O06e 3T CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO PHUHIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHHUII HA OCHOBE TEOPETUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHsI KAK OCHOBBI BCEIO €CTECTBO3HAHMS,

— Ilepuoguyeckoro 3akoHa JI. 1. MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMUYECKON CBSI3U;

— TmpenacTaBlieHUd 00 DJIEKTPOJUTHUYECKON JIHUCCOIMAIMK BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HAHHMS PAcCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHAS (PYHKIMU OOBACHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHHS] U MOJIYyYEHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYET  (HDOPMHUPOBAHUIO
IIPEICTABJICHNUS O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
METOJaM TMO3HaHHs B Hayke. M3yueHHe XUMUU OPOUCXOAUT C MNPUBJICUECHUEM
3HAaHWM W3 paHee H3YYEHHBIX Y4eOHBIX NpeaMeToB: «OKpYKaIOMUA MUDPH,
«buonorus. 57 xknacce» u «PusnKa. / KIacc.

[Ipy wu3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JeATEIbHOCTH YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJbTYPHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (POPMHUPOBAHUU CHCTEMBl XWMHUUYECKHUX
3HAHUN — BaXHEUTNX (PAaKTOB, MOHATHIA, 3aKOHOB M TEOPETHUYECKUX TOJIOKCHHM,
JOCTYIHBIX 00O0OIIEHNI MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKu, B



OpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAaHWS TPU H3YyYEHUW BENMIECTB U
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATENIbHOM U Y4eOHO-HUCCIEA0BATEIbCKOM
NeSATEIbHOCTH, OCBOCHHMM MpaBU 0€30MacHOrO OOpallleHusI C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs BaKHOE
3Ha4YeHHE MPUOOPESTU TaAKUE 1IETH, KaK:

— (dopmupoBaHHe MHTEIJICKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTHYeCKoe MpuOoOIIeHHEe
OoOy4JaronmMxcss K CaMOCTOSATEIbHOM IM03HABATENbHONW JIEITEIbHOCTH, HAYyYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBAIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH,

— o0ecreueHne yCaoBUid, CIIOCOOCTBYIOMIUX MPUOOPETCHUIO 00YUYaIOIIMMUCS
OTbITa PAa3HOOOPA3HOUN NIEATEILHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHAIBHOW M  €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM UHCJE YMEHHUH OOBSICHITH W OIICHUBATH SIBJICHUS
OKpPY’KaoIlero MUpa, WCIOJIb3Yys 3HAHHUA W OMBIT, MOJTYYCHHBIE MPU U3YYCHUU
XUMUHU, TPUMEHATh WX TPU PEIICHWH MPOOJIeM B TOBCEIHCBHOW JKWU3HH H
TPYZIOBOU JIEATENBHOCTH;

— ¢QopmupoBanue y o0Oy4arommxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH OKOJOTHUYECKU
1eJIeco00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B UEISX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUiis M HAMPABICHHOCTH NaTbHEUIIETO
oOyueHusl.

OOmiee YuCIO dYacoB, OTBEAEHHBIX IS W3YyYEHUS XUMUU Ha YPOBHE
OCHOBHOT'O 00111ero 00pa3oBanus, cocTaBisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemecTtBa. dusnueckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeTogax mo3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE BJIEeMEHTbl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U Cl0XKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas (opmyna. BajaeHTHOCTH aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COCIMHEHUH.

KomnuectBo BemectBa. Moiib. ModisipHast macca. B3auMoOCBsI3b KOJIMYECTBA,
Macchl M 4YHUCJIa CTPYKTYpPHBIX €OUHUL BewlecTBa. Pacuérsl mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XMMHUUYECKUE SABJICHUS. XUMHUECKas peakius U €€ MpU3HaAKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHus. Kaccuduxarus
XUMHUYECKUX PEaAKIUi (COeTUHEHNS, Pa3I0KEeHUs, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHWYECKOHW IMOCYI0H, MpaBuiaMu paboThl B JabopaTopuu U
npuémMamMu oOpaileHus ¢ J1adbopaTopHbIM 000PYJAOBAaHUEM, U3YUEHUE U ONHUCAHUE
bu3nUecKux CBOWCTB 0O0pa3llOB HEOPTaHMYECKUX BEIECTB, HaOI0IeHNE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMsI BOJbI) U XMMHUYECKUX (TOPEHHE CBEUU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) sIBJICHUH, HaOII0IcHUE U
ONMCaHWE MNPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakuuid (paslioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUIAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJICHCTBHUE Keie3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, mpoBeeHNe OYUCTKU TTOBAPCHHON
CONM, HaONIOJCHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHE MOJENeH MOJIEeKYI
(IIapoCTEePIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — 3ieMEHT M HpOCTOE
BenlecTBo. HaxoxnaeHuwe kuciaopojna B Hpupone, (PU3MUECKHe U XUMHYECKHE
cBoiictBa (peakiuu rtopenus). Oxkcuapl. [lpumenenue kucmopoma. CrocoObl



MOJIYYCHHUST KHUCIopoAa B J1abOpaTOpuuM W TPOMBIIUICHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTporiHas MoAuUKaIsa KUCI0opoaa.

TennoBoit 3¢p(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, GU3MYECKMe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

MonsipHbiii 006EM Ta30B. PacuéTbl N0 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpBI.
HachlllieHHbIE M HEHACBIIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBAa B paCTBOpE. XUMHUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Ponp pacTtBOpoB B MpUpoJie M B )KU3HU 4YelioBeKa. KpyroBopoT BOJbI B MpUPOJIE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranmueckux coemaunenuit. Oxcunpl. Knaccuduxanus
OKCHJIOB:  cosieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBbIe, amMOTepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujgoB. dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. Homenkiarypa coneil. @u3znyeckue U XuMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

['eHeTnuecKas CBA3b MEXKIY KJIacCaMU HEOPTaHMYECKUX COECTMHEHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMpPEIECICHUE COAECPKaHUs KUCIOPOAa B BO3yX€E, MOJIyYEHHE,
coOupaHue, pacro3HaBaHWE UM W3YyUYCHUE CBOMCTB KHUCIOPOJa, HaOIOJCHUE
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS U
MpEeKpalieHusl TOpeHus (MmoXapa), O3HAaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOMCTB, IMOJy4Ye€HHE, COOWMpaHUE, PACIIO3HABAHHE W W3YUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HaOJOIeHHE 00pa3IloB BEIECTB
KOJIMYEeCTBOM 1 MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOM
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAJLUIAMHU
(HatpueM ©  KaimblueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAIIOB),



WCCJIEIOBaHNE OO0pa3IlOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaO0JI0ICHUE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
uzydyeHue B3zaumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C MeETajUlaMHi, pPEakUWil HEUTpau3aluH, IOJIYyYEHHE HEPACTBOPHMBIX
OCHOBAHMWM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM K3 PACTBOPaA COJIA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/ad N0 TeMe «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COCIMHECHUN.

Iepuoauueckui 3axkoH U Ilepuogmyeckass cucremMa XHMMHYECKHX
iemenToB JI. WM. MengeneeBa. Ctpoenme aromMoB. XHMHYECKAsi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsATHEe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIO0YHO3EMEIbHbIE METaJUIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOphIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. [leproauyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N.  MengeneeBa.  KoporkonepuonHas W JJIMHHONEpHOAHAsA  (OpMBI
[Iepronnueckoit cucrembl xuMudeckux aneMeHToB [. M. Menneneesa. Ilepuonst
u rpynnbl. OU3NMYECKUH CMBICI MOPSAJKOBOIO HOMEpA, HOMEpPOB IMEpUoAa M
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoii cucremsl [[. U. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leproauueckoro 3akoHa u I[leproanyueckoil cUCTEMbl XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IpaXIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (mosisipHass YW HEMOJSIpHAs) CBA3b.
DJEKTPOOTPULIATEILHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIC  PEAKILIMH.
[Ipornieccrl OKUCTEHNS U BOCCTAaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaAaMHU KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mescnpeomemmnuwie ceasu



Peanuzanus MeXNpeAMETHBIX CBA3€H NpU W3YYEHUM XUMHUU B 8 Kiacce
OCYUIIECTBJISICTCS. 4epe3 MCIOJb30BaHUE KaK OOIIMX eCTeCTBEHHO--HAyUHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTecCTBeHHO--HAyUHbIE TIOHSATHS: HAy4YHbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kilaccuukanus, MepUOJIMYHOCTb, HAOIIOJIEHNUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@®usuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ras, (pu3anyeckue BEIUUYHMHBI, €IUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COonHIIE.

buomnorus: ¢oTocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKas peakuus

[lepnognueckunii 3axoH. [leproguueckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUsi MW UX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbl XMMHUYECKOW CBS3U. THIbBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMAYeCKUX peaklii MO pa3IMyHbIM IpHU3HAKaAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIOoBoMY 3¢(deKTy, 1o
U3MEHEHUIO CTETEHEW OKHCIIEHUS XMMUYECKUX JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajiu3aropa). JK30- U SHAOTEPMUUYECKUE PEAKLINHU, TEPMOXUMHUUECKHE
YPaBHEHUSL.

[TonsiTue 0 ckOopocTH xuMuYeckod peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHsITHe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOLIME HA CKOPOCTh XMMHYECKOW PpEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMU,  OBJICKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEaKLMH. CocraBneHue  ypaBHEHUU



OKHUCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLUMHA C  HUCIOJIb30BAaHUEM  METOJA
3JIEKTPOHHOT'O OajlaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOIMAIIMU. DJIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonel, aHMOHbl. MeXaHH3M AMCCOLMALIMKM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMHUYeCcKOH cBs3u. CteneHs nuccounanuu. CuibHbIE U ca0bIe 3JIEKTPOIUTHI.

Peakuny noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakuil HOHHOIO OOMEHa,
IIOJIHBIE M COKpAaIEHHbIE MOHHBIE YypaBHEHHs peakuuil. CBoiicTBa KHCIOT,
OCHOBAHMM W COJE€il B CBETE€ MNPEICTAaBICHUH 00 3JIEKTPOJUTUUECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEILIECTB — METAJIOB W HEMETANIOB (rpaduTa M anMmasa), CI0KHBIX BEIECTB
(x70puaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakluu
OT BO3ACHCTBUS pa3iIMYHbIX (AKTOPOB, MCCIEAOBAHUE DSIEKTPOIPOBOIHOCTU
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMHM KHUCJIOT, WIENOYel M coJiel
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPHAIOB), IMPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX  MpPU3HAKU  MPOTEKAHHWS  peakuuid HMOHHOrO  OOMEHa
(oOpa3oBaHue ocajka, BbIJCIECHUE Ta3a, o0Opa3oBaHUE BOJbl), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX — PEaKLUN
(ropeHue, peaklMy pasyioKeHHUsl, COCIMHEHUs), PACIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TOMOILIBIO KAaYeCTBEHHBIX pPEAKUUMH HAa  HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanibl 1 X coeUHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHMYECKME CBOWCTBA Ha IIpUMEpE  XJIopa
(B3aMMOJENCTBUE C MeETalllaMH, HEMeTalllaMH, Ueno4amu). XJIOpPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOAOPOJAa HAa OPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUAbl U HUX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue M (u3HUecKUe CBOWCTBA
MPOCTHIX BELIECTB — KUCIOPOa U Cepbl. AJUIOTPONHbIE MOAU(DUKALIMN KUCIOPOa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA. OKCUABI CEPbl KAK NPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kwmciora, (QuU3HUecKMe H XHMHYECKHE CBOcTBa (0oOmIIMe Kak
MpeACTaBUTENsl KJacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE PEeaKIHH,
JeKalue B OCHOBE IPOMBILIUIEHHOTO CHOco0a MOJYy4YEHUs CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KUCIOThL. CONM CEPHOM KHUCIIOTHI, KAYECTBEHHAsI pEaKIMs Ha



cyiabdaT-uoH. Haxoxnenue ceppl u €€ COeIWHEHHN B mpupoge. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOMIeH cpefbl COCNUMHEHUSIMU Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepucTtuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
dusnyeckue u xuMmuyeckue cBoiicrra. KpyroBopot azora B npupozae. AMMHUaK, €ro
dusznyeckrue 1 XMMHYECKHUE CBOMCTBA, ONyuyeHue U nmpuMenenue. Coiau aMMOHuS,
ux pU3NYECKUE U XUMUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe M XUMHUYECKUE
CBOiicTBa (00OmME Kak TPEACTABUTENs Kiacca KHUCIOT W CHEIU(UUECKHe).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KAyeCTBE MHUHEPAIbHBIX
yno0peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIIM, 3arpsA3HEHHE BO3AyXa, HOUBBI U BoA0EMOB). Docdop,
aoTpornsele Moaupukammuu ¢docdopa, (uMUECKHUEe M XMMHUYECKHE CBOWCTBA.
Oxcun dochopa (V) u pochopHas kuciora, GU3NUESCKHe U XUMHISCKHAE CBOMCTRA,
nosnyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpymmbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpOod,  aJUIOTPOIHbIE
Moau(pUKalMM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINUECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6Oums. KpyroBopot yriepoaa B mpupone. OKCubl yriiepoaa, ux
¢uznyeckue W XUMHYECKHE CBOWCTBA, JEHCTBHE HAa JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza T17100aMbHOTO TMOTEIUICHUS KJIMMaTa, MapHUKOBBIN
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
noyiyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavasibHbBIE MOHATUSA 00 OPTAHUYECKHUX BEIIECTBAX KaK O COETMHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, IIULEPHUH, YKCYCHasl KUCIIO0TA).
[TpuponHble HMCTOYHHUKH YIJEBOAOPOJOB (yroyib, MNPHUPOAHBIM Tra3, HEPTH),
IPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMONOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeNIKaX, yriieBoJax — U X
poiiM B OKM3HM YEJNOBEKAa. MaTepualbHOE €IMHCTBO OpPraHWYeCKHX M
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npumenenue. CoenuHeHHs KpeMHUs B mnpupozge. OOmme mnpenactaBieHus 00
okcunie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BAaHUE B
ObITY, B MPOMBILIUIEHHOCTU. BajkHelilne CTpouTeabHbIe MaTepuaibl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMYECKUX BEUIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TTPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMHUYECKHE CBOMICTBa
raJlOr€HOB M HX COEAMHEHW (BO3MOXXHO HMCIOJIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C o00pa3naMu XJOpPUAOB (TajJOr€HUJIOB), O3HAKOMJICHUE C
oOpaslaMu cepbl M €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa Moj JACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, IPOBEICHUE KAUECTBEHHON pEeaKuu Ha CyIb(aT-
MOH U HaOIOJeHUE MpHU3HAKA €€ NPOTEKaHUs, O3HAKOMJICHHE C (DU3MUECKUMHU
cBoiicTBaMM a3oTa, (ochopa W uX coeAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOpHBIX yTOOpEHUM, MOTydYEeHHE,
coOupaHue, pacro3HaBaHWE€ M U3YYCHUE CBOMCTB aMMHUaKa, M[POBEICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocaT-MOH U U3YUEHHE IPU3HAKOB
UX MPOTEKAHUsI, B3aUMOJECHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEJBIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe Moelen
KPUCTAUIMYECKUX peIIETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancOopOLMKU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NPOTHBOrasa, MojyyeHue, coOupaHue, paclo3HaBaHWE U U3y4YEHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3yYECHHE TMPU3HAKOB UX MPOTEKaHUsA, O3HAKOMIIEHHUE C
NPOAYKUMEH CHIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIbHbIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl 4 UX COeIUHEHUSA

OO01ast XxapaKTepuUCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux diemeHtoB [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTauloB. MeTainueckas CBsA3b U
METajuIMyecKasi  KpUCTaUIMYecKass  pemérka.  DJIEKTPOXMMUYECKHH  pall
HaIpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
crocoObl MoydeHus MeTawioB. [loHsATHE O KOpPpO3WM METauIOB, OCHOBHbBIE
cocoObl 3alUThl UX OT Koppo3uu. CraBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounble MeTabl: nonoxeHue B lleproguyeckoil cucreMe XUMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJEHUE B IIPUPOJE.
duznyeckre U XMMHYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kayius). OKCuabl U



TUIAPOKCUIBI HATpuss W Kanus. [IpuMeHeHHe IeNOYHBIX METalIOB M HX
COEeIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHuid MW KaJbLMW: IIOJIOKCHHE B
[lepnonmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaXO0JIeHHUE B rpupoae. uznyeckue 1 XuMUYECKUE CBOWCTBA MAarHUs
U Kanpuug. Baxdeiimue coeauHeHUs Kaiblusg (OKCHUJ, TUIPOKCHUA, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHUN: TTosoxeHue B [leproguyeckoid cUCTEME XUMUUECKUX JIEMEHTOB
J. . MenneneeBa, cTrpoeHrue aroMa, HaxoKAeHUE B Ipupone. Pusnmdeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCUA
AITFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cuCcTEME XUMUYECKUX IIEMEHTOB [l.
N. MeHngeneeBa, CTpOEHHE aToMa, HaXOXKIECHHE B mpupone. Pu3Myeckue u
XUMHYECKHE CBOMCTBa jxeie3a. OKCuabl, rTuapoKcuasl U coiu xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METaUIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJblIUS U HATpPUS C BOJOM (BO3MOXKHO WCIOJb30BaHUE BHUIACOMATEPUATIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOILIECCA TOPEHUS JKele3a B KHCIOPOJE
(BO3BMOKHO  HCIOJIb30BAHME  BHJICOMATEPHUAIIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHus, KajbllUs, aJIOMUHUS, [IUHKA, *Keje3a
(I1) u »xeneza (I1I), menu (1), HaOarOAEHUE M OMTMCAHKE TIPOIIECCOB OKPAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpHsl, Kajdus W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUIA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1au 1o TeMe «BakHeilime
METAJUTbI U KX COSTUHCHUSI.

XuMud ¥ OKpYysKaluas cpena

Bemectsa m Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas AOMmycThUMast
KOHIIeHTpalus Bemects, nanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0TUYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIoB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmnuwie cea3u



Peanuzanuss MeXnpeaIMeTHBIX CBsI3e€d MpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTecTBEHHO-HAay4YHblE NMOHATHSA: HAY4YHBIH (aKkT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccu(ukauus, MEepPUOAUYHOCTb, HaOIIO/ICHUE,
OKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEPEHHE, MOJEINb, SBICHHE, TMapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dusuka: Marepus, aTroM, O3JIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHI,
U30TONBI, PaIHMOAKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUN 3apsij, MPOBOIHUKH,
HOJYIPOBOJHUKHY, JUAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, Telo, O00BEM,
arperaTHO€ COCTOSIHUE BEIEeCTBa, ra3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUINYECKAs]
pemérka, CruiaBbl, (PM3MUECKUE BEIHYMHBI, CAMHUIBI W3MEPEHUSI, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpANIBI, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIETro
oOpa3oBaHUs JOCTHTAIOTCS B X0/¢ OOYy4YeHHS XWMHH B €IUMHCTBE Y4YEOHOU W
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COI[MOKYJIbTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMH II€EHHOCTSIMHM, NPHHSATHIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMM TOBEICHHUS U CIIOCOOCTBYIOT MpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOY4YarOUIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OpPUEHTAMA U
pacCIIMpPEHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLICHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHWs 3HAYEHHUS XMMHUYECKOW HAayKu B JKHU3HU
COBPEMEHHOTr0 O0OIIEeCTBa, CIOCOOHOCTU BJIAJETh JOCTOBEPHON HH(OpMaluen o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPa’kIaAHCKOT0 BOCTIMTAHUSI:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM M JAPYIMX  BHAAX
JIEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOMW COBMECTHON JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TIO3HABATEIbHBIX 3aJlad, BBIMOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3aHUN YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aWMOIIOMOIIM B TIPOIlECCE OTOM y4eOHOW MESITENBHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TIIOBEJCHHE W IIOCTYIIKA CBOMX TOBAPHUILEH C IO3ULHHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI MTOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 NMO3HAHMSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEHIECTBE M XMMHUYECKOW PEaAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU M COCTABIISIOLINE
OCHOBY JIJI1 TTIOHUMaHUs CYIIHOCTH HAyYHOW KapTHHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TMPUPOJIBI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU 1O
XUMHUH, HEOOXOAMMBIE sl OOBSICHEHUS HAOJIOJAaEeMbIX MPOLIECCOB U SBJICHUH,
M03HABATENIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEILHOW pPabOThI ¢ y4YeOHBIMH TEKCTAMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

uHTepeC K OOYYEHHI0O W TO3HAHMIO, JIOOO03HATETHHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  CamMO0Opa3oBaHWIO, TPOEKTHOM M  HCCIEeI0BATENbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JaJbHEHIIEeM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 *WU3HH, OCO3HAHUE MOCIEICTBUNA U
HETPUATUE BPEIHBIX MPUBBIYEK (YITOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KYpEeHHS),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MAaCHOCTH TMpPU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3IudyHoro poja,
yBaXEHUE K TPYAYy U pe3yibTaTam TPYIOBOM NEATEIbHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIA BHIOOD
WHIUBUYAIbHOM TPAaeKTOPUU MPOAOKEHUSI 00OpPa30BaHUS ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIemHON Mpo(heCcCHOHATIBHON AESITEIbHOCTU U PA3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATILHOM Ccpenie;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHHUs, TOHUMAHUE IEHHOCTH 3J0POBOr0 H
O6e3omacHoro oOpas3a >KH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICHUXUYECKOMY 3[0pPOBbIO, OCO3HAHUE ILIEHHOCTH COOJIOJCHHUS
npaBui 0€30MMACHOTO MOBEIEHU MPU pabOTe C BEUIECTBAMH, a TAKXKE B CUTyalUsX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUHU, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJTHONU CPEIOH, ISl MOBBIICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTampeaMeTHBIX pe3yJIbTaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMupoBaHUsIT MHUPOBO33pPEHHUS OOIICHAYy4YHbIE TOHITHS (3aKOH, Teopus,
INPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPbIE
UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpEeAMETax M IO3BOJSIIOT Ha
OCHOBE 3HaHHWM U3 ATHX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHUE O IEIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbBIC YUCOHBIC ACUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpble obOecneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

Ba3oBble Jjornueckue g1eiicTBHA:

YMEHUS WCTOJIL30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PacCKPhIBaTh CMBICT XMUMHYECKUX TOHATHHA (BBIICTATH MX XapaKTEepPHBIC
MPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIH30BATh
MOHATHUS Il OOBSICHEHUS OTNIETbHBIX ()aKTOB U SIBJICHUH, BHIOMpATh OCHOBAHUS U
KPUTEPUH ISl KJIaCCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUIUHHO-CIICJICTBEHHBIE CBSI3W MEXIYy OOBEKTaMH HW3YYCHUS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TI0 AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,;

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MPEIMETHhIE U
MeTaIpeIMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIC B XUMHH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TTPEACTABICHUS —
XUMHUUYECKUW 3HAK (CHMMBOJ JJIEMEHTAa), XuUMUuyeckas (opMyrna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU PEHICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YIYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBJIATH U XapAaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYCCKUX PEaAKITHH,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciieoBarebCKie 1eHCTBUSL:

YMEHHUE HCIIOJIh30BaTh IOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TakKKe B Ka4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3BI 10
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpPETEHUE OIbITa IO TUIAHUPOBAHUIO, OpPraHU3AIlUUd M TMPOBEIACHUIO
YUYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IMpoIriecca,
CaMOCTOSATENIFHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, POPMYITHPOBATH 000OIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, MCCIICIOBAHUS, COCTABIIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pa6ora c undgopmanmueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH WH(OOpPMAIUIO
pPa3IMYHBIX BUJIOB U (DOPM TIPEICTABIICHHUS, ITOTYyYaeMyI0 U3 Pa3HBbIX MCTOYHHUKOB
(Hay4HO-TIONYJIIpHAs JUTEpaTypa XHMHYECKOTO COJACP)KAHHWS, CIPAaBOYHBIC
nmocobus, pecypcel MHTepHETa), KPUTHYECKH OIICHWBATh TMPOTUBOPECUMBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATH Pa3IUYHbIE METOJbl U 3alpOoChl MPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJWMBIX MJi BBIIOJHEHUS
y4eOHBIX W TO3HABATEIbHBIX 3a]1a4 OMPENeNEHHOTO THUIa, TPUOOPETEHUE OMbITa B
0o0JaCTH  UCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIQJICHUE KYJIBTYpPO aKTUBHOTO MCIIOJIb30BAHMSI PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBiIeHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJayl HECJIOXKHBIMH CXE€MaMH, JuarpaMMami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpoliecce Yy4yeOHOW U
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAIOIIEH IPUPOIHOU
Cpepl.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIE yYeOHbIe 1elCTBHUA:

YMEHMs 3a/aBaTb BONPOCH (B XoAe auanora M (Wid) JIUCKYCCHH) IIO
cyuiecTBy  oOcCykgaeMoill  TeMbl, (OpPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

YMEHHsSI ~ TPEACTaBISITh  INOJYyYEHHBIE  pPE3ylbTaThl  IMO3HABATEIHHOMN
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JelaThb MPEe3eHTAIHIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JaOOpaTOpHOIO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHHsI Y4eOHOTO COTPYIAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTEIbHOM M HMCCIIEIOBATENLCKOM  NIEATENBHOCTH TMPU  PEIICHUU
BO3ZHUKAIOIIMX TpoOJieM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTIACOBAHUSA
no3unui (00CyX aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIUS
COBMECTHBIX JIEWCTBUH, OIpelnejeHHe KpPUTEpPUEB IO OICHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerysiTuBHBIe YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEACNATh LENH eATEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATEeTLHOCTD, BRIOUPaTh Hanbosee 3p(HEeKTHUBHBIE CIIOCOOBI PEIICHUS YICOHBIX H
MO3HABATENBHBIX 3aJad, CaMOCTOSITEIbHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aJITOPUTM JEHUCTBUM INPU BBINOJHEHUM 33JaHUN C YYETOM
MOJTyYEHHUSI HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEILIECTBaX U PEaKLUsX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOI'O pe3yJbTaTa 3asBJICHHOW IIeNM, yMEHHE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPe/jIaracMbie B yCIOBUH 3aaHUA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHIO 0053aTE€IHHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOM (eaepanibHOH paboueil mporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCA HAy4YHBIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIBHOCTH MO  MOJYyYEHUI0 HOBOIO 3HaHWs, €ro HHTEpIpETalnH,
npeo0pa30BaHUIO U MPUMEHEHHIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 Kiacce npeaMeTHbIC pe3ysIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJb, J3JIEKTPOOTPULIATEIBHOCTb, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccu(puKaius peakiuid: peaxkiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUW 3aMELICHUs, peaKuuu
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiui,
AIpO aToOMa, AJIEKTPOHHBIA CIIOM aroMa, aroMHas oOpOuTalb, pPaJHycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJb30BaTh XHWMHUYECKYIO) CHMBOJUKY JUIsl COCTaBieHHUS (Qopmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OINpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEIMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUN MO0
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJICHTHAsT W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbIci [lepuoanueckoro 3akona JI. M. Mennaeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHMS MacChl BEUIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTaJIpo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckon
CUCTEMbl XHMMHMUYECKHMX DJJIEMEHTOB: pa3jiuyaThb IMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobdounas noarpynmna (b-rpymnma)», mansie u
OOJNBIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabnuie «llepuonuueckass cucrteMa Xumudeckux osnemeHtoB J[. .
MeHneneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0Ilee YUCIO PIEKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX TMPEBpAIlllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJSPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATELHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHUE, 000OIIEHHE, CUCTEMATH3alHI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE TIPUYWHHO--CIICACTBEHHBIX CBS3€H — U1 M3yYCHHSI CBOMWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWUjaM  MOJIb30BAaHUS ~ XUMHYECKOW  TOCyAOM U
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHus: c
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBIEHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH W KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoH1y oOydenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKUX IOHATUN: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0KHOE€ BEIIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYEeCKasi CBsI3b, TEIUIOBOM 3¢ ekt
peakuu, MOJib, MOJSPHBIA  00BEM,  paCTBOp,  AJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOJIUTUYECKAST IUCCOLMALMUA, PEAKLHUH HOHHOIO
oOMeHa, KaTalu3aTtop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTAIMYecKas pemeTka, KOppo3usi METallIoB,
CIUIaBBbl, CKOPOCTb XWUMHYECKOW PEaKUWW, NPeNesbHO I0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY IS COCTaBjieHUs (popmyl
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIECNATh BAJIGHTHOCTD U CTENEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUSAX paA3JIMYHOLO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
ONpeAeNnEHHOMY KJAacCy COEIMHEHHUW 1o (opmyaaM, BUA XHUMHUYECKOM
CBs3M (KOBaJICHTHAs, WOHHAs, MeETaJUIMYecKasi) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKOU (GopMyIie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTAITUTUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbich llepuomnueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
tabnmnunyto opmy Ilepuoamdeckoil cUCTeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MNOHATHUS «IJIlaBHas mnoArpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynmna)», manbie W OOJbIIME MEPHUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEITCA B IEPUOAUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sijApa, oOlIee YHCIO DJJIEKTPOHOB H
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB U MX COCAMHEHUI B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE HJIIEMEHTbl, HEOPraHUYECKHE BELIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy U COCTaBY YYaCTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEILECTB, MOATBEPXKIAsi OMHCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUS BJEKTPOJIUTUYECKOM JIHCCOLMAIMU  KHUCIHOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaklWid, TMOATBEPKIAIOINX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIlIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIIBHYIO MOJCKYJSIPHYIO H  MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOro »JJeMeHTa 1o (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBWja  MOJb30BAHHUS ~ XMMHYECKOM  MOCYyIOH U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXe IMpaBuUjia OOpallleHUs C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKIAIONINE  KAYeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
nonu-, kKapoonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OTIEPAIUH MBICTUTCIIBHON NIEATCILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allUI0, BBISIBIICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHE, MOJEIMPOBAHMUE, SKCIECPUMEHT (pEalbHBIN W
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoauuecTBO 4acoB

CIHHCOK UTOTrOBBIX

Cnoco0 oneHKH

Kontp pakr DJIeKTPOHHBbIE IJIAHUPYEMBIX Pe3yJIbTaTOB HTOIr0BBIX
Ne HaumeHoBaHue pa3ieioB u 0JILHBI HYEeCKH (mudposbie) C YKa3aHUEM 3TANOB UX IVIAHUPYEMBbIX
n/n TE€M NPOrpamMmmbl Bcero e e o0pa3oBaTe/IbHbI (dhopmupoBanusi pe3yjibTaToB
padoTr padort € pecypchbl
bl bl
Paznen 1. [lepBoHayajibHble XUMMHYECKHE MOHATHSA
-OIMCHIBATh U - YCTHBIWA OIPOC
XapaKTepU30BaATh - MpaKTH4YecKas
TabIIHyI0 Gopmy pabora;
Ilepuonuuecko cuCTEMBI - TEMaTHYECKUHU
XHMHYSCKHUX IJIEMEHTOB: JHUKTAHT
pasinyaTh NOHATHUS (xumuyueckui);
«riaBHasg noarpynma (A- -CaMOCTOSsTeIIbHAS
TpyIIa)» U «modouHas aboTa;
XuMHsT — BaykHas 00J1acTh pymnia) P ’
Bu6nuoreka [JOK | noarpynna (b-rpynma)»,
€CTECTBO3HAHUS U
11 . 5 2 https://m.edsoo.ru/7 MaJible U OOJIBIIIKE
MPAKTUYECKOUN NeATEIIbHOCTH
f41837c [IEPUOJIbI, COOTHOCUTH
YyeJIoBeKa
0003Ha4YeHHUsI, KOTOpbIE
HMEIOTCA B TaOJIHIIE
«ITepuoanyeckas cucrema
XUMHYECKHUX dJIEMEHTOB /],
N. Menneneenay» ¢
YHCJIOBBIMU
XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB



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

XUMHYECKUX DJICMEHTOB
(cocTaB u 3apsiz spa,
o0111ee YUCIIO ANEKTPOHOB U
pacrpeseneHue ux 1o
AIIEKTPOHHBIM CIIOSIM);

1.2

BemectBa u xumnueckue
peaxiuu

15

- - PacKpbIBaTh CMBICI
OCHOBHBIX XHMHYECKHX
MOHATHI: aTOM, MOJIEKYJIa,
XHUMHUYCCKHI 3JICMEHT,
MIPOCTOE BELIECTBO, CIIOAKHOE
BEIIIECTBO, CMECh (OTHOPOIHAS
W HEOJIHOPO/IHASA),
BaJICHTHOCTD,

OTHOCHTEJIbHAS aTOMHAs 1
MOJICKYJISIpHAas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb,
Bu6maorexa IIOK MOJISIpHAsl Macca, MaccoBast
ITOJIST XMMHUYECKOTO DJIEMEHTA B

https://m.edsoo.ru/7
£41837¢ COEJMHEHUH, MOJIIPHBIN 00BEM,

OKCH/I, KHCIIOTA,
OCHOBAaHHE, COJb,
DIIEKTPOOTPHIIATEIIEHOCTb,
CTEIEHb OKUCIICHMUS,
XUMHUYECKas peaKius,
KJIacCU(PUKAIIHS PEAKITAN:
[PCaKITUU COCTMHCHHSI,

PCAKIINU PA3TIOKCHUS,
PCaKIMU 3aMCIIICHUA,

- YCTHBIN O1pOC;

- CAMOCTOSATEIIbHAS
paborta;
-[IPaKTUYCCKAsI
paborta;

- KOHTPOJIbHASI
pabora;



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

peakiuu oOMeHa, 3K30- U
SHAO0TEPMHUUYECKUE PEAKIIUHY,
TeroBoi 3¢ ekt peakuuy,
SIIPO aTOMA, JIEKTPOHHBIN
CIIOM aToMa, aTOMHas
opOuTab, paauyc aToMa,
XUMHUYECKas CBA3b,
HOJIApHAs U HENOJIIpHas
KOBaJICHTHAsl CBSI3b, MOHHAS
CBSI3b, MOH, KaTUOH, aHHOH,
pacTBop, MaccoBas 10
BelecTBa (pOIEeHTHAs
KOHLIEHTpALlKs) B pacCTBOPE;

Hroro no pazaeny

20

Paznen 2. Ba:xkHeiiime NPpEeaACTABUTEC/IN HECOPraHUIECCKHUX BEUHICCTB

-KJ1accuUIUpoOBaTh
XUMHYECKHE DJIEMEHTHI,

HCOPTraHN4YCCKUEC BCUICCTBA,

- YCTHBIN OIIpOC;
- IPaKTUYECKas
pabora;

Bubnuoreka I_[OK XUMHYCCKHUEC PCAKIMH (HO - pCIICHHUC yqe6H},1x u
Bosznyx. Kucnopon. [lonstue
2.1 6 https://m.edsoo.ru/7 YHCITY u COCTaBY | IPaKTHKO-
00 okcHuaax
f41837c YYacTBYIOIIUX B PpeaKIUU OPUEHTHUPOBAHHBIX
BEIIECTB, MO TEIJIOBOMY | 3ajad;
s dexty); -CaMOCTOSTENbHAs
pabora;
- XapaKTepu30BaTh -TpaKTUYeCcKas
Bogopon. [lonstue o bubmorexa HOK (onuchIBaTh) O0IIKE pabora;
2.2 ' 8 https://m.edso0.ru/7 ’

KHCJIOTaX U COJIAX

f41837c

XUMHYECKHUE CBOMCTBA
BCIICCTB pa3IMYHBIX

- pelieHue yueOHbIX U
HPaKTHKO-



https://m.edsoo.ru/7f41837c
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KJIACCOB, MOATBEPKAAS
OIMCAaHUE IPUMEPAMHU
MOJIEKYJIIPHBIX YPaBHEHUI
COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIU;

OPHUEHTHUPOBAHHBIX
3aj1a4;
-CaMOCTOSITEIIbHAsI
pabora;

2.3

Bopa. PactBopsl. [lonsitue 06
OCHOBAHHUSX

bubmuoteka [JOK
https://m.edsoo.ru/7
f41837¢

-CJICIOBATh MIPaBHUIAM
MOJIb30BaHUS XUMHUYECKOU
MOCYI0# ¥ 1A00OPaTOPHBIM
000pyI0BaHUEM, A TAKKE
npaBuIaM oOpaIIeHHUs C
BCIIIECTBAMH B
COOTBETCTBHH C
HHCTPYKIHUSIMH I10
BBITTOJTHEHHEO
71a00paTOPHBIX XUMHYECKUX
OTIBITOB TI0 TIOJTYYEHHIO U
COOMpaHUIO ra3000pa3HbIX
BeIlIecTB (BOJAOPOA U
KHCIIOpOa),
MIPUTOTOBJICHUIO PACTBOPOB
C OnpeAeIEHHON MacCOBOM
JI0JIEN paCTBOPEHHOTO
BEIIIEeCTBA, TNIAHUPOBATH U
MIPOBOJIUTH XUMHUYECKHE
IKCIIEPUMEHTHI T10
pacro3HaBaHHIO PACTBOPOB
IIEJI0YE ¥ KUCIIOT C
MTOMOIIIBI0 HHIUKATOPOB
(makmyc, penondranenH,

- YCTHBIN OIIpOC;

- IpaKTHYeCKast
paborta;
-CaMOCTOSTENNbHAs
pabora;



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

METUJIOPAHXK U JIpYyTHe)

24

OCHOBHBIE KJIaCCBI
HEOPraHMYECKUX COCITUHCHHIA

11

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837c

- KJTacCU(HULIIPOBAThH
XUMHUYECKHE JIEMEHTHI,
HEOpPraHN4eCcKue BellecTBa,
XUMHUYECKHE PeakLuu (110
YHCIIy U COCTaBY
Y4YaCTBYIOUIMX B peaKUH
BEILIECTB, 110 TEIJIOBOMY
sexty);

- ONpe/EATh BAJICHTHOCTD
aTOMOB JIEMEHTOB B
OMHAPHBIX COSANHEHUSIX,
CTETIeHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX
COEIMHEHUSX,
MPUHAIE)KHOCTD BEIIECTB K
ONpeIEIEHHOMY KJIacCy
coeAnHeHui no popmyiam,
BUJI XMMUYECKOH CBSI3U
(KoBaJIeHTHAs! U HIOHHAs ) B
HEOPraHUYeCKUX
COETMHECHUSX;

-IIPaKTHYECKAS
pabora;

- TEeMaTU4ECKUI
JTUKTaHT
(XuMHueCcKuii);
-CaMOCTOSTENbHAs
pabora;
-KOHTpOJIbHAs padorTa.

Hroro no pazneny

30

Pazgen 3. llepunoguyeckuii 3axon u Ilepuoauyeckasi cucreMa XMMHYECKHX 3J1eMEHTOB
. . MenpgeneeBa. CTpoeHue aToMOB. XUMHYECKAs CBA3b. OKUCIUTEIbHO-
BOCCTAHOBUTC/IBbHBIC PCAKIIUH

3.1

[Tepuonnueckuii 3aKOH U

bub6mmoreka [JOK
https://m.edsoo.ru/7

-pacKpbIBaTh CMBICT

- YCTHBIN OIIPOC;



https://m.edsoo.ru/7f41837c
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[Tepuoanueckas cucrema
XUMHUYECKUX JIEMEHTOB /.
U. Menneneesa. Ctpoenue
aToMa

f41837c

[Tepuonuueckoro 3akoHa /l.

. MenneneeBa u
JIEMOHCTPHPOBATH €TO
MMOHMMAaHHME: OMUCHIBATD U
XapaKTepu30BaTh
Tabnu4Hyto Gopmy
[Tepuonuueckoit CUCTEMBI
XUMHYECKHUX JJIEMEHTOB:
pa3nuvaTh MOHATHS
«rnaBHas noarpymnmna (A-
TPYIINa)» U «II000YHAs
noarpynna (b-rpynmna)y,
MaJible U OOJIBIIINE
MIePHOIbI, COOTHOCUTh
0003HaueHMsI, KOTOpbIE
HMMEIOTCS B IEPUOIUYECKOM
TabauIE, C YUCIIOBLIMH
XapaKTePUCTHKAMU
CTPOCHHS aTOMOB
XUMHYECKHUX JICMEHTOB
(coctaB u 3apsn s1pa,
o0I111ee YKo 3JIEKTPOHOB U
pacmpeseneHue ux mo
AIEKTPOHHBIM CIIOSIM),
00BICHSTH 00IIIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB
JJIEMEHTOB M UX
COCMHEHMH B IIpeenax
MaJbIX MIEPUOJIOB

- peleHre y4eOHbIX U
HPaKTHKO-
OPUCHTUPOBAHHBIX
3ajay;
-CaMOCTOSITEIbHAS
pabora;



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

TJIaBHBIX OJTPYIII C
y4ETOM CTPOCHHSI UX
aTOMOB;

-IIPOTHO3HUPOBATH CBOMCTBa

- peleHre y4eOHbIX U

BEIIECTB B 3aBUCMOCTHU OT MPaKTHUKO-
MX Ka4YeCTBEHHOI'O COCTaBa, OpPUEHTUPOBAHHBIX
XuMHuecKas CBA3b. but6mmoreka [JOK | BOSMOXHOCTH NPOTEKaHUSA 3a1a4;
3.2 OKUCIUTENBHO- 8 https://m.eds00.ru/7 | XMUMUYECKUX IIPEBPALLICHHI B -TEMaTUYECKUM
BOCCTAaHOBUTEJIbHBIC PEAKIHH f41837c Pa3UYHBIX YCIOBUSX; JTUKTAHT
(XuMHYECKHUR);
-KOHTPOJIbHAS
pabora;
bu6moreka [JOK
Wtoro no pazneny 15 https://m.edsoo.ru/7
f41837c
buGinuoreka [JOK | - pPacKpbIBaTh CMBICI
PesepBHOE Bpems 3 https://m.edsoo.ru/7 OCHOBHBIX XUMHYECKHUX
f41837c TIOHATHN
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME
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9 KJIACC

KoanuecTBo yacoB

CIHCOK HTOTOBBIX

Crnoco0 oneHKH

Kontp Mpakr DJIeKTPOHHBbIE IVIAHUPYEMBbIX HTOIOBBIX
Ne HaumeHoBaHue pa3iesioB u OJIbHBI HYECKH (uudposbie) pe3yJbTaTOB ¢ YKa3aHueM IUIAHUPYEMBIX
n/n TeM NMPOrpamMMbl Bcero e e o0pa3oBaTebHbLI | JTANOB UX (hpopMHUPOBAHHUS pe3yJibTaToB
padoTr padort e pecypchl
bl bl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
-pacKpbIBaTh CMBICI -YCTHBIH OIPOC;
[ToBTOpEeHME U yriayonenue bubnuoteka [{OK "
- OCHOBHBIX XUMHUECKUX -TEMaTHYECKHIA
11 3HaHUI OCHOBHBIX Pa3/IeiOB 5 1 https://m.edsoo.ru/7 .
TIOHATUI JTUKTAHT
Kypca 8 kiacca f41a636 .
(xumuueckui);
- HCTIOJTb30BATh -YCTHBIN OTPOC;
XUMHUYECKYIO CUMBOJIAKY -CaMOCTOSTENbHAs
U1l COCTaBJIeHUs (HopMyI pabora;
BEIIIECTB U YpaBHEHUH
bu6mmorexa [JOK XMMHUYECKUX PEaKIUK;
OcHOBHBIE 3aKOHOMEPHOCTH
12 . 4 https://m.edsoo.ru/7 | - WLIIOCTPUPOBATH
XUMHUYECKHUX PEaAKIIHA
f41a636 B3aUMOCBSI3b OCHOBHBIX
XUMHYECKHUX TTOHATHN U
MIPUMEHSITH STH TIOHATHUS
TIPH ONMCAHUH BEIIECTB U
UX IPEBpalleHUuN
-COCTaBJISITh YPaBHCHUS -YCTHBIN OTPOC;
DnekTpoIuTHYeCKast bubmuoreka LIOK | 2/I€KTPOIMTHYECKOM - penieHne y9eOHBIX H
13 aucconuanus. XuMHUueCcKue 8 1 1 https://m.edsoo.ru/7 | aUCCOLMALUU KUCIIOT, MPAKTHKO-
peaKiiu B pacTBOpax f41a636 IIEJI0YCH U COJIEH, MTOJTHBIC OPHEHTHPOBAHHBIX
U COKpalI€HHbIE YPaBHEHUS 3a1ad;



https://m.edsoo.ru/7f41a636
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peakIuii HOHHOTO OOMEHa,
YpaBHEHUS PEaKLIMi,
MOATBEPKIAFOIIUX
CYILIECTBOBaHUE
TEHETHUYECKOM CBS3U MEXKITY
BEILIECTBAMM PA3JTUYHBIX

-IIPaKTUYCCKAsI
pabora;
-KOHTPOJIbHAS
pabora;

KJIaCCOB
Hroro no pazaeny 17
Pasznea 2. Hemera/iinl 1 UX COeIUHEHUSHA
- KJ1accu(UIIUPOBATH - YCTHBIN OTIpOC;
XUMHYECKHE JICMEHTHI, -TeMaTHYCCKHUI
HEOPTraHUYECKHUE BEIIECTRA, JTUKTAHT
XUMUYECKHUE PeakiuH (110 (XuMHUYECKHUR);
YHCITy U COCTaBY - IpaKTUYecKas
YUYaCTBYIOIINX B PEAKIINH pabora;
BEIIECTB, 110 TEIJIOBOMY
3¢ deKTy, 10 N3MEHEHUIO
OGu@as xapaKTepreTHKa Bumorexa LIOK CTCTICHEW OKUCIICHHUS
XUMHUYECKUX JIEMEHTOB);
2.1 XUMHUYECKHUX DIIEMEHTOB 4 https://m.edsoo.ru/7

VIIA-rpynnsl. ["anorensl

f41a636

-TXapaKTepU30BaTh
(ommmchIBaTh) 00IINE U
crienuduyeckre
XUMHYECKHE CBOWCTBA
MTPOCTBIX M CIIOKHBIX
BEIIECTB, MOTBEPIKIAT
OTHMCaHUEe TPUMEpPaMH
MOJICKYJISIPHBIX H HOHHBIX
YpaBHEHU
COOTBETCTBYIOIIUX



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

XUMHUYCCKUX pCaKHHﬁ;

2.2

OO6m1as XxapakTeprucTrUKa
XHMHYECKHX 3JIeMeHTOB VIA-
rpynibl. Cepa u e€
COCIMHCHUS

bubmuoreka [IOK
https://m.edsoo.ru/7
f41a636

-KJ1acCU(UIMPOBATh
XUMHUYECKHE JIEMEHTHI,
HEOpraHUYEeCKUe BEIeCTBa,
XUMHYECKHE peakuu (1o
YHCIIy U COCTaBY
YUYaCTBYIOIIMX B PEAKIINH
BEIIECTB, M0 TEIJIOBOMY
a¢dekTy, Mo N3MEHEHUIO
CTETeHeW OKUCIICHUS
XUMHYECKHX JIEMEHTOB);
- XapaKTepu30BaTh
(omuceiBaTh) o0IIME U
crierduyecKre
XUMHUYECKHE CBOMCTBA
MIPOCTHIX U CIIOKHBIX
BEILIECTB, MOATBEPKIast
oIMCcaHue IpuMepaMu
MOJIEKYJISIPHBIX ¥ HOHHBIX
YpaBHEHUU
COOTBETCTBYIOIIHX
XUMHAYECKHX PEaKInii;

- YCTHBIW OMPOC;
-TeMaTUYECKUI
JUKTAHT
(xumuueckui);

- CAMOCTOSITEJIbHAS
pabora;

2.3

OO01mas xapakTepucThKa
XHMHYECKHX JIeMEHTOB V A-
rpynmnsl. A30t, hocdop u ux
COCIUHEHMUS

bubmuoreka [JOK
https://m.edsoo.ru/7
412636

-KJIaCCU(PHUIIUPOBATH
XUMHUYECKHE JIEMEHTHI,
HEOpraHNYEeCcKue BellecTna,
XUMHUYECKHE Peakluu (110
YHCITY U COCTaBY
YYaCTBYIOIMX B PEAKIUA
BEILIECTB, 110 TEIJIOBOMY

- YCTHBIN 01poc;
-TeMaTU4YECKUN
JTUKTAHT
(xuMugecKuit);

- IpaKTU4ecKast
pabora;



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

3 dexTy, Mo H3MEHEHHUIO
CTEIIEHEN OKUCIICHUS
XHMHYECKUX JIEMEHTOB);
- XapaKTepru30BaTh
(ommmchIBaTh) 0OIIHE U
cnernupuIecKue
XUMHYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX
BEIIICCTB, TOATBEPXKIast
OIMCAaHUE TTPUMEPaAMH
MOJICKYJISIPHBIX M HOHHBIX
YpaBHEHUI
COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIuii;
-COOII01aTh TIpaBUiIa
TI0JIb30BAHUS XUMUYICCKOM
MOCYZ01 U TaOOpPaTOpPHBIM
o0opy0BaHNEM, a TAaKXKe
npaBuiia oOparieHus ¢
BEIIECTBAMH B
COOTBETCTBUH C
WHCTPYKILHUSMU 110
BBITIOJTHEHUTO
1a00paTOPHBIX XUMHYECKUX
OITBITOB IT0 TIOJTYYCHHIO U
coOupaHuIo ra3000pa3HbIX
BEIECTB (aMMHAKa U
YTIIEKHUCIIOTO Ta3a);

2.4

OO6m1ast XxapakTeprucTruKa
XUMHAYECKUX 371eMEHTOB [V A-

Bu6mmoreka [JOK
https://m.edsoo.ru/7

- KJ1accupUIUpoBaTh
XUMHNYCCKUC DJICMCHTHI,

- YCTHBIW OMPOC;
- penieHne Y4eOHbIX 1



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

rpyMnbl. YTIEPOJ U KPEMHUI

1 NX COCAUHCHUS

f41a636

HEOpraHN4eCcKue BellecTBa,
XUMHUYECKHE peakiuu (1o
YHCIly U COCTABY
YUYacCTBYIOIIMX B PEAKLINH
BELIECTB, 10 TEMJIOBOMY
3 dexTy, Mo H3MEHEHHUIO
CTEIEHEH OKUCIICHUS
XUMHUYECKHX JJIEMEHTOB);
- XapaKTepu30BaTh
(omuceiBath) o0IIME U
crierduyecKre
XUMHUYECKHE CBOMCTBA
IIPOCTBIX U CJIOKHBIX
BEILIECTB, MOATBEPXKIast
ONMCaHuEe IpUMepaMu
MOJIEKYJISIPHBIX ¥ HOHHBIX
YPaBHEHUU
COOTBETCTBYIOIIUX
XUMHUYECKHX peaKInii;

HPaKTHKO-
OPUCHTUPOBAHHBIX
3ajay;

- KOHTPOJIbHAS
pabora;

Hroro no pazneny 25

Paznen 3. MeTaibl 4 UX COeIMHEHUS
- XapaKTepu30BaTh - YCTHBIN ONPOC;
(ommmchIBaTh) 00IIHE U -TeMaTU4YECKU
cnerupuIecKue JIUKTaHT

bubnmnoreka [JOK . .
. XUMHUYECKHE CBOMCTBA (xumuueckuil);
3.1 OO0mre cBOMCTBA METAIIOB 4 https://m.edsoo.ru/7

MTPOCTBIX M CIIOKHBIX - JIOKJIaJ;

412636

BEILIECTB, IOATBEPXKAAL
OIMCaHue IPUMEPAMHU
MOJIEKYJISIPHBIX U HOHHBIX



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

ypaBHEHUI
COOTBETCTBYIOIINX
XUMHUYECKUX PEeaKIuil;

3.2

Baxkneinne MeTaJuIbl U UX
COCIUMHCHUA

16

bubmuoreka [IOK
https://m.edsoo.ru/7
f41a636

- co0ro1aTh MpaBuIIa
MOJIb30BaHUS XUMHUYECKON
MOCY10i 1 1TabOPaTOPHBIM
00opyIoBaHUEM, & TAKIKE
npaBuiIa oOpameHus ¢
BEILIECTBAMH B
COOTBETCTBHUH C
WHCTPYKIUSMH I10
BBITIOJIHCHUIO
71a00PaTOPHBIX XUMHUYECKUX
OITBITOB TIO TIOJIYYCHHUIO
coOupaHuIo ra3000pa3HbIX
BEIIEeCTB (aMMUaKa u
YTIIEKUCIIOro rasa);

- YCTHBIN OMPOC;
-KOHTpOJIbHAs paboTa;
- IpaKTUYeCKas
pabora;

Hroro no pazaeny

20

Pasznen 4. XuMus u okpy:kammas cpeaa

4.1

BemecrBa n marepuansl B
KU3HU YeJoBeKa

bubmuoreka [JOK
https://m.edsoo.ru/7
f41a636

- IPUMEHSTh OCHOBHBIE
OTEpPALMH MBICIIUTENIbHON
EeITEIbHOCTH — aHAJIU3 U
CUHTE3, CPaBHEHHUE,
00001IEeHHE,
CHCTEMAaTH3alIMIO,
BBISIBJICHHUC HpI/I‘—II/IHHO-
CIIEICTBEHHLIX CBI3EU — I
WU3YyYEHUS CBOMCTB BEILIECTB

- YCTHBIN OIIPOC;
-pedepar;



https://m.edsoo.ru/7f41a636
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U XUMHYCCKHUX pCaKHHﬁ,
€CTCCTBECHHO-HAY4YHBIC
METOJbI ITO3HAHU A

Hroro no pazaeny

PesepBHOE Bpems

bubmuoreka I[IOK
https://m.edsoo.ru/7
f41a636

- IPUMEHSTh OCHOBHBIE
onepaury MbICIUTEIBHON
JIeSITENLHOCTH — aHaJIU3 B
CHUHTE3, CPAaBHEHUE,
0000111eHHE,
CHCTEMAaTH3alIHIO,
BBISBJICHUE TPUYUHHO-
CIIEICTBEHHBIX CBSI3E€H — IS
M3y4YEHUsl CBOWCTB BEILIECTB
U XMMHYECKHUX PEAKIUH,
€CTECTBEHHO-HAYYHbIE
METO/bI ITO3HAHMS —
HalI0/IeHne, U3MEpEHHE,
MO/IETTUPOBAHUE,
JKCHEPUMEHT

- YCTHBIN O1pOC;
- TEMATHYECKUI
JTUKTAHT
(XUMHUYECKUTA).

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



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

8 KUIIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKaneCKne WIydeHHSI  00PA30BATENbHbIE
padoThI padoThI pecypesI
1 IIpeamer xumun. Poib Xumuu B KU3HA 1 bubnuoreka [IOK
yeJjoBeKa. Tesa U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOIAX TIO3HAHUS B XUMUHU 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpa eckast pabora Ne 2
5 «Il’)a;z[T;JIIquI/II(e il\lfiece; (Ha mpumepe 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [JOK
6 ATOMBI U MOTICKY I 1 https://m.edsoo.ru/ff0d2aéc
7 XUMHYECKHUE DJIEMEHTHI. 3HAKH 1 bu6mmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIIOXKHBIE BEMIECTBA 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
0 | e e [ Busmorea 101
PMYyJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHX JICMCHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmorexa [{JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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OTtHOCcHuTENbHAS MOJICKYJISIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHNUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 PusnyuecKrue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
Xumuyeckasl peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konudecTa, Macchl
17 BEILECTBA 10 ypaBHeHmnv; XUMHYECKHUX bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakuui
| e e Busmorsa 101
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEeHa)
M. B. JI — Y4EHBIii-
19 swicroneancr. OSobene Bu6mnorexa LIOK
1 JHCT . https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHUH
20 KontponsHas padora Nel no treme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKUE PEAKLIAI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB
21 Bosjfyy;a Kucnopon — snement u bubmorexa LOK
: https://m.edsoo.ru/ff0d448e
mpocroe BeuecTBo. O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
22 KHUCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
25 macopumopmt n mpovsenmocrs Bu6miotera LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
24 TemnnoBoit 3¢ ekt XxuMuueckoit bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U
OHIAOTEPMUYECKHUX PEAKLUAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/f0d4cda
MPEAOTBPAIICHHUS
26 | lomprormen sofupene mmenopot Bumorexa LIOK
Ay . P poa, https://m.edsoo.ru/ff0d4ae2
W3y4EHHUE €r0 CBOHCTBY
27 Bonopoa — snemeHT u npocroe bu6mmorexa [IOK
BemecTBO. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
o8 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojiopoa. [Ipumenenue Bogoposaa https://m.edsoo.ru/ff0d4dd0
29 IToustTre 0 KUCIOTaX U COJISIX Bubmioreka IJOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl moTy4eHus: BOAOPO/1a B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
31| lomprermte n sabupastac somopona BuGmorexa LIOK
ya o P Alopoa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
| B o Busmorea 101
BemecT? . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
o Brrunciaenus o0EMoB ra30;01;g o Bu6morexa LIOK
ypa],a,HeHmO peakim Iia ¢ https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 duznueckrue 1 XMMUUYECKHE CBOMCTBA bubnmoreka [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 06 bubnnorexa [JOK

WHJIMKATOpax

https://m.edsoo.ru/ff0d59e2
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Bona KaK paCTBOPUTCIIb. HaCI)IH_[eHHBIC

bubmuorexa [JOK

37 Y HEHACBIIICHHbIE pacTBOPHL. MaccoBas https://m.edsoo.ru/f0d5b40
JI0JIs1 BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 o Teme
38 «IIpuroroBiieHHE PACTBOPOB C bubnunoreka [HOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonrtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: cOCTaB, KiIacCUpUKaI, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue €CKHE CBOWCTBA
41 KI/ISIY:THHLI;IX z:g(iiilxl;ﬂaMg)oﬁeTimx bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
C :
16 crocotm noryeena, nmmecki Bu6miorera LIOK
. yi ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padorta Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnmuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEUHEHUIN»
48 I'eneTnyeckas cBs3b MEXKIY Kilaccamu bubnnorexa [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
49 O06001enre 1 cucTeMaTru3aIs 3HaHUIA bubnuoteka [JOK
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KonTponbnas padota Ne3 no teme

https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK

50 OCHOBHBIGUI:J'IaCCBI HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHYECKHUX 3JIeMEHTOB. [IoHsaTHE O BH6J_IH0TeKa LOK
https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOTHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [Teproandeckasi cucTeMa XUMUYECKUX BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
53 [Tepropl, TPYIIITEI, TOATPYIIIBI EH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000I0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit EH6J,IHOTeKa HOK
cnctemsr J1. V. Menenecsa https://m.edsoo.ru/00ada6bc
XapakTeprucTuKka XMMHYECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KECHHUIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuUTHA HAayKH U npaktuku. 1. W. bubnuoreka [IOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PesepubIil ypok. O6006111eHIE 1
58 CUCTEMaTHU3aIMs 3HAHUH / }r?tlfgsj'lll/llr(r)lT:écs?)Erou/IéOa db33c
Bcepoccutiickas mpoBepouHas pabota T '
KonTponbnas padora Ne4 o teme
59 «Ctpoenne aToma. XUMUYECKas CBSI3b) Egg?ﬁ;ﬁﬁ)gﬁ}ém dbas6
/ Beepoccuiickast mpoBepodHasi paboTa T '
60 DIEKTPOOTPHUIIATEIIBHOCTh ATOMOB bubmmoreka [JOK
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XHUMHUYECKUX JJIEMCHTOB

https://m.edsoo.ru/00adaab8

61 HNonnas xumuueckas CBs3b 1 Bubmorexa IOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHast XuMH4eCKas 1 bubnnoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HENoOasIpHAs XMMUYECKast 1 bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS 1 Egggﬁ;f;%gﬁ}é% dae28
65 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnnorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnuorexa [JOK
66 OKucnauTeny U BOCCTAaHOBUTEIIU 1 https://m.e dsogru 100adb076
PeszepBHbIil ypok. O6001ICHIE 1
67 CHCTgMaTmZLI:Mﬂ 3gaHI/H‘I/'IJl 10 TEME 1 BH6J_IHOTeKa HOK
«CtpoeHue aroma. XMMHUYECKasl CBSI3b» https://m.eds00.1/00ad9ch2
68 PezepBHblit ypok. O60011eHUE U 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n yp Bceero KO; TPOJILHBIC Hpgucnmeclme u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoThI pecypesi
[Iepnonrueckuit 3aKoH.

1 [lepuoanueckas cucrema 1 bubnnoreka [HOK
XUMHUYECKHX 31eMeHToB /. U. https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOICTB XE/)IMI/I‘IGCKI/IX AJIEMEHTOB 1 Eubmorexa IIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Kiaccudukanus 1 HOMEHKIIaTypa bubnunoreka [JOK

3 1 .

HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMu4ecKkoil CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

5 «[ToBTOpEHUE U yrinybaeHne 3HaHUi 1 1
OCHOBHBIX pa3/eioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux 1 bubnmnorexa [JOK
peaxkLyii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMUYECKOU

7 eaKIuu HOH?II?FI/IG 0 TOMOTI'€HHEIX U 1 bubmiorexa HOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIMIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

8 DakTOpPHI, BIUAIOIINE HA CKOPOCTh 1 bubnnoreka [JOK
XUMHYECKON PEAKIIUH U MTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK

9 1 .
peaKuuu https://m.edsoo.ru/00adcade

10 Teopust 2NEKTPOITUTHYECKON 1 bubnnoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adcade

nuccornuani. CHIbHBIE U clIa0bIe
AJIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HNouHble ypaBHEHUS peaKIINi Bubmorexa HOK
yp p https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTaBICHUN Bubmorexa HOK
p o https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUYECKON JUCCOIHAIIHI
XUMHUYECKHE CBOVCTBA COJIEH B CBETE
13 [IPEACTABIIEHNAN 00 Bubmiorexa LIOK
pel . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 IToustue o runponuze coien bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMAaTH3aIHs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «I?GHIGHI/Ie 3Kcnpe UMEHTAIBHBIX bubanorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71a49y
KonrponsHas padora Ne2 o teme
17 <<3J1611:<)T OHI/ITIfquKasI UCCOLAALAS bubanorexa LIOK
p A THAITHA. https://m.edsoo.ru/00addecO
XYMUYECKUE PEaKIllui B PACTBOPAX»
O01as xapakTepucTUKa raJIor€HOB.
18 anl\lalnquKI;Ie CBI(:))I?ICTBa Ha IIpUMEDE bubanorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopo. ConsHast KUCIIOTa,
19 XI/IMII/)IquIi[I/IE CiOfICTBa HOJIyYECHHE bubanorexa LIOK
’ yd ’ https://m.edsoo.ru/00ade104
IPUMCHCHUE
ITpakTiueckas padora Ne 2 1o Teme
20 «ﬁon eHue COIJ)I}IHOI\/'I KHUCJIOTBI bubanorexa [IOK
yd . N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY»
Beruucienus no ypaBHEHUSAM
ypas bubmuotexa [JOK
21 XUMHUYECKHUX PEAKIIHid, €CIU OJIUH U3

peareHTOB JI1aH B U30BITKE

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00adcd68
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OO61mas xapakTepuCTHKA 3JIEMEHTOB

bubmuoreka [JOK

22 VIA-rpynmsl https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOIU(DUKAIINH CEPHI.
23 Haxoxnenue cepbl U €€ COeTMHEHU N bubmuorexa [JOK
B IIpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaoposi, CTpOEHHUE, bubnmoreka [JOK
bu3HYECKre M XUMUIECKHIE CBOHCTBA https://m.edsoo.ru/00ade802
Okxkc cepnl. CepHast KHCIO0TA,
25 Q)HSII:III);[:::KHE u XI/II\I/I)I/I‘ICCKI/IC CBOMCTBa bubmiorexa HOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
26 IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnnorexa [HOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEeH Cpeibl COETUHEHUSIMU
Cepbl
97 Brranciierne MaccoBoit 107U BBIXO/1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB
28 VA-rpynmnsl. A30T, paclipocTpaHeHHE bubnuoreka [IOK
B Iipupoje, Gpu3ndeckue u https://m.edsoo.ru/00adeea6
XAMHYECKHUE CBOMCTBA
A aK, ero (puznuecKue u
29 XI/IIVI;:II/IPIIIeKC’KHe c(bl;oﬁCTBa MOJIYYCHHUE U bubmorexa LIOK
’ yd https://m.edso00.ru/00adf004
IPUMCHCHUE
Ilpa eckag padora Ne 3 mo Teme
30 «ﬁoiTH:HHe ahEMPIaKa H3y4YEHUE €ro bubmorera [JOK
Iy » M3V https://m.edso00.ru/00adf180
CBOMCTBY»
31 A3oTHas Kucnora, e€ Gusndeckue u bubnuotexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
. b K
32 Hcnonb30BaHue HUTPATOB U COJIEH nomorexa [10

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade64a
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aMMOHHUS B Kau€CTBE MUHEPAJIbHbIX
ynoopeHuil. XuMHueckoe
3arpsi3HEHUE OKPYKaIoLIeH cpeibl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dpocdopa (V) u

bubmuoreka [JOK
33 (ocpopras kuCTOTA, uIMIECKHE H https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TOYICHUE
Hcnons3oBanue pochatos B
KaueCTBE MHUHEPAIILHBIX YA0OPEHUH. bubmuoreka [JOK
34 s .
3arpsi3HEHUE TPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B
35 npu E Ie[’ E)H3HII)I€CK1;)JG Y XUMHUYECKHE bubmorexa LIOK
pHpoZe, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. bu6mmorexa [IOK
Dkonorudyeckue npooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcuJoM yriaepoaa (IV)
37 VYronbHast KUCIOTa U €€ CoNn bubmorexa LIOK
https://m.edso0.ru/00ae006c
[TpakTiueckas pabota Ne 4 o reme
"TTosrydyeHune yrieKucioro rasa. bubnnoreka [JOK
38 .
KavecTBeHHas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbIe MOHATHUS 00
39 0 rpaHquCKHX BEIIECTBaxX KakK O Bubumorexa [IOK
P https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 Kpemuuii u ero coeimHeHAs Eubmorexa LIOK
P 4 https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabota Ne 5. Pemienne
a1 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnmuotexa [JOK

«BaxHen1e HeMeTaIbl U UX
COEIMHEHUS)

https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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Kontposbhas padora Ne3 no teme

bubmuorexa [JOK

i «BaXHCHIMC HEMCTAILIBI 1 MX https://m.edso0.ru/00ae0e18
COEIUHEHUS
OO0m1as xapakTepuCcTUKa XUMHYECKUX
2JIEMEHTOB — METAaJIJIOB.
Meramueckas CBsA3b U bubnmoreka [JOK
43 .
METAJINYECKAsk KPUCTAIIIMYECKAS https://m.edso00.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METAJIOB
XUMHYECKHE CBOMCTBA METAILIIOB.
44 DIEKTPOXUMHUUECKHH P Bubmiorexa ITOK
P . P https://m.edsoo.ru/00ae1156
HANPSDKEHUH METAJUIOB
OO6mrme crnocoObl MoTydeHHs
MeTaiuioB. Cruiasbel. Berauciienus mo
45 aBHEHUSIM XUMUYECKUX PEaKIUi bubmiorexa HOK
M peakiu, https://m.edsoo.ru/00ael1156
€CJIM OJTMH U3 PEarcHTOB COJEPIKHUT
IPUMECH
46 ITonsiTHEe 0 KOPPO3UU METAIIOB Bubmiorexa ITOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
at IHenotmnbie MeTauIbI https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnunorexa [JOK
KaJnusg https://m.edsoo.ru/00ael14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiinme coefMHEHNS KaJILIIUS Bubumorexa [IOK
https://m.edsoo.ru/00ael15e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAHUHI
52 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmorexa [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
53 [IpakTuueckas padora Ne 6 o reme bubmiorexa HOK

https://m.edsoo.ru/00aelae8
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" KECTKOCTL BOABI U METOEI €8
ycTpaHeHus"

54 N — bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK

55 .

TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK

56 Keneso https://m.eds00.ru/00ae1d86

57 OKcubl, THAPOKCHUIBI U COJIU Keje3a bubmuoreka [JOK
(IT) n xene3a (III) https://m.edso00.ru/00ae35e6

58 O0001IeHNEe U CHCTeMAaTU3aIUs
3HAHUM
[TpakTuueckast paborta Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«BaxHeume MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS»

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKUUi, €CIM OJUH U3

60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK
COIEPKUT IpUMeCcH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJTM BbIXOJIa MPOAYKTa
peaxiuu

61 O06o011eHre U cucTeMaTu3alus
3HAHUM
Konrtponsnas padora Ne4 o teme

62 «Bakueime MeTaIbl ¥ UX
COCTMHEHUS»

63 BemecrBa u maTepuainsl B bu6mmorexa [IOK
MTOBCEJHEBHOM KU3HH YEIIOBEKa https://m.eds00.ru/00ae3f50
XHMHYECKOe 3arpsi3HeHue bub6nuorexa [IOK

64 . .

OKPY’KaroIlEe cpebl https://m.edso00.ru/00ae4270

65 Ponp xumuu B penieHnu bubnuoreka [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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9KOJIOTHYECKHUX l'IpO6J'ICM

https://m.edso0.ru/00ae4270

66 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.edso00.ru/00ae0dOa
67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubnmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATHA»

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX [OHATUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAsE aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JS XUMHUYECKOIrO
AJIEMEHTA B COEIMHEHUU, MOJIAPHBIM O00BEM, XMMHUYECKas peaxius,
KIacCUpUKaLMsi  PEaKIHil: peakuud  COCAMHEHHUS,  PEaKIHH
pa3IOKEHUs, PEAaKIHMW 3aMENICHHs, peakuuun oOMeHa, 23K30- |
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBOM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BEIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX HOHATHUA M

MMPUMCHATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

13

14

HCIOJIB30BAaTh XUMUYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHHUSA q)OpMy.]'I

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUI
pacKpbIBaTh  CMBICH  3aKOHOB  COXPaHEHHs MAacChl  BEILECTB,
MIOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIDHOTO YYEHMs, 3aKOHa

ABoraapo

1.5

1.6

ONpeNeNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUSX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIUH BEUIECTB, 10 TEIJIOBOMY 3P eKTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAaCCHI

BC€IICCTB

1.8

BBIUHCIISITH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEeMEHTa Mo (GopMmyie

COCIUHECHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCHICCTBA B PpaCTBOPC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUs — HaAOJIO/IEHUE,
U3MEPEHHE,  MOJICIMPOBaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «Bakuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATUH: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPEICIEHHOMY KJIAcCy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTh (ONHUCHIBaTH) O0OLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3jIMYHBIX KJACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMHu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMI

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HUX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyAOH H
71ab0opaTOpHBIM O00OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU TIO BBIOJTHEHHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKHE IKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)
MPOBOAMTDH PACU€ThI M0 YPABHEHUIO XUMUYECKON peaKkIuu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepuogmueckas cucrema
xumudeckux snemeHTtoB J[. M. MenneneeBa. CTpoeHue aTOMOB.

Xumundeckas cBi3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC peaknuuun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX IOHATHH: SApO aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas opOuTaib, paguyc aroma,
XUMHUYCCKasd CBA3b, IIOJIApHAass W HCIOJApHAas KOBAJCHTHAA CBA3b,
ANIEKTPOOTPHULIATEIIBHOCT, HOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

K.HaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTHI




3.3

3.4

OINKCHIBATh W XapaKTepPH30BaTh TaONM4HyI0 Gopmy Ilepmommdaeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IN4aTh MOHITHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epruoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menpeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE MTEPUOJUUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKHUX DJJIEMEHTOB OT HUX TnoJokeHus B Ilepuoamueckoit

CHCTEMCE

3.5

COOTHOCHTHb  0003HaueHHUs, KOTOpble HUMEITCI B  Tabiuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos .M.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsja sapa, oOIiee 4Yuciio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

ONpCACIIsITL BUJ XHUMHYECKOH CBS3U (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

ITo Teme: «BemecTBo U XUMHUYECKas peakuusa»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMTHI, AIIEKTPOJUTHYECKAs JUCCOIHAIIMS,
peaknMu MOHHOro OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble " HeoOpaTHMble peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuu, OKHCIJIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAIEGHTHas, HWOHHA,
MeTaJlJIM4ecKasi), KpUCTaJUIMueckas peméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHU U

IMPUMCHATH OTU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YpPaBHCHUA 3JICKTpOHPITH‘ICCKOI>’I Jucconuanuu KHCIIOT,
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IEJI0Ye W COJICH, TOJHBIE W COKpAalIEHHBIE YpPaBHEHHS PEaKLM
MOHHOTO OOMeHa
PacCKpbeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaxunﬁ

IMOCPEACTBOM COCTABJICHHSA 3JICKTPOHHOI'O 0ajaHca 3TUX peaKHI/Iﬁ

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKkIuu

2.1

IlIo Ttemam: «HemeTramnel M ux COCOAUHCHUA» H «MeTanael U HX

COCOAUHCHUA

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME U CHICIM(PUUECKIE XUMHUUECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEILIECTB, MOJTBEpPXkJas ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYSCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU 110 BBIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO U CO6I/IpaHI/IIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM MYyTEM XJIOPHUA-,
Opomuza, wuomuna, Kkapbonar, ¢ocdar, cuaukar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

3.1

[To Teme: «XuMUs 1 OKpy’Karomas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XuMu4eckux mnoHstuii: [IJK

BCIICCTBA; KOPPO3Ud MECTAJIIIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpAIlMi MBICIUTENBHON JEATENbHOCTH —
aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIO,
BBIABJIICHHUC HpI/I‘II/IHHO-CHCIICTBeHHBIX CBH3GFI —  JJId I/I3y‘-IeHI/ISI
CBOMCTB BEIIECTB M XUMHYCCKHX PEaKIIMi;,; eCTCCTBCHHOHAYYHBIC

METOABlI IIO3HAHUA — HaGHIOIIeHI/IC, HU3MCPCHUC, MOACIINPOBAHUC,




AKCIIEPUMEHT (peaJIbHBINA U MBICIICHHBIN )



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

1.2

IIpenmer xumuu. Ponp XMUMHM B KU3HM 4Ye€IOBEKa. XHMHUS B CHCTEME HayK.
Tena m BemiectBa. PU3MYECKHE CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

IIonsTue o METOJaXx IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciICHus cMmecen

1.3

14

ATOMBI WH MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAas  aTOMHas — Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

1.5

KonnuectBo BemectBa. Moisib. MonsipHas Macca. B3aumocBsI3p KosnMyecTBa,
Macchl M 4HcCIa CTPYKTYPHBIX €IWHUI] BellecTBa. Pacuérel mo Qopmynam

XUMHYECKHX COCIUHEHUM

1.6

1.7

dusznyeckrue U XUMHYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHUMHYECKHUE YpaBHCHHA. KJIaCCI/I(bI/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBujIaMu
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, M3yY€HHUE M ONucaHue (QU3NYECKUX CBONCTB 00pa3IoB
HEOPraHMYECKUX BEIIeCTB, HalOmoneHue ¢(u3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICCTBUE MeJla C KHCIOTOW) SBJICHWW, HAOMIOIEHWE W OIUCaHUE
MPU3HAKOB TMPOTEKAaHUSd XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3IoXKeHHe
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJIEHCTBHE KeJie3a C PACTBOPOM
commu meau(Il), nzyuenue cnmocoboB pasaeneHuss cMecei (C MoMOIIbI0 MarHuTa,

¢wibTpOBaHMEe, BHINApUBAHHE, IUCTHIUIALUSA, Xpomartorpadus), MpoBeIecHHUE




OUYMCTKU MOBAPEHHOM coyn, HAOII0JeHNE U OMMCAHHUE PE3YIbTATOB MIPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHUE MOJelel

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxuneimme MMpEACTAaBUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT u mpocrtoe
BemecTBo. HaxokaeHune Kuciaopoja B mpupoje, (U3NYecKHe M XUMHUYECKUE
cBorictBa (peakumu ropeHus). Oxcunbl. [lpumenenue kuciopona. CrocoObl
NOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUM U MPOMBIIIICHHOCTH. Kpyrosopor

Kkuciopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

TennoBoit 3 hekT XUMUIECKON peaKiuu, TEPMOXHUMHUUYECKHE YPaBHEHUS, K30~
Y SHIOTEPMUUYECKHE pPeaKMu. TOMINBO: YIoiib U METaH. 3arpsi3HEHUE BO3AyXa,

YCUJICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pyuieHue 030HOBOT'O CJIOA

2.3

2.4

2.5

Bonopon — anemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoaa B MPHPOJIE,
du3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnore! 1 conn
MounspHblii 00bEM Ta30B. Pacu€Tbl 10 XMMUYECKUM ypaBHEHUSIM

®usnueckue CcBoWcTBa BOAbl. Boma kak  pactBopuTens.  PacTBOpBL
HacellieHHble 1 HEHACBILEHHBIE PacTBOPHLI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg nmons BemecrBa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpupoAE U B KU3HM 4denoBeka. Kpyrosopor
BO/ABI B TIpuUpoJe. 3arps3HeHHe MNpUpOAHbIX BoA. OxpaHa M OYMCTKa

MMPUPOAHBIX BO

2.6

2.7

2.8

Knaccudukanus Heoprannyeckux coenuHeHuil. Oxcunbl. Knaccudukanus
OKCHJIOB: cojeoOpa3yomue (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpa3yrome. Homenknarypa oxcujioB. Pusndeckue M XUMHUECKUE

CBOICTBa OKCHAOB. [losryueHne okcuioB

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPacTBOPUMbIE
ocHoBaHus. HomeHknatypa ocHoBaHu. PU3NYECKHE U XUMUYECKHE CBOWMCTBA

ocHoBaHu. [Torydenne ocHOBaHM
Kucnorel. Knaccudpukanus kucinor. Homenkiatypa kucinor. Ousudeckue u

XUMHYECKHE CBOMcTBa KuCiOT. Pang aktmBHocTH MeTtaiuioB H.H. Bbekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa conei. @u3nyeckue M XUMHUUYECKUE CBOMCTBA COJEH.

[Tonyuenue coneit




2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ
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3.1

3.2

XVMMHYECKUN  DKCHEPUMEHT: KayeCTBECHHOE OINpEACICHUE  COACpKaHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCIIOPOJa, HAOII0AEHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS U NPEKpallleHus: TOpeHus (Iokapa), 0O3HAKOMJIEHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIydeHUe, coOupaHue,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
BostopoJia ¢ okcuaoM Meau(Il) (Bo3MoKHO MCIIOJIb30BaHUE BUAECOMATEPUATIOB),
HaOmo/leHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIEJOBaHUE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3JIMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJEHCTBUE BOJAbI C MeTalIaMH (HAaTpUEM U KaJbLMEM)
(BO3MOXHO MCHOJIb30BAaHUE BUIEOMATEPUATIOB), OIPEIECICHUE PpPACTBOPOB
KACIOT M 1IeJloYeil ¢ IOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OO0pasLoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U IUEIOYEH, H3y4YEeHHUe
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT €
MeTaJlJIaMH, peaKIni HEUTpaIN3alui, OJyYEHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHE OJHOrO0 MeTajula JpyrdM M3 pacTBopa COJIM, pEIIeHHe
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHeiime Kiacchl HEOPraHMYECKHX

COCTUHEHUIN)

Ilepnonnueckuii 3akoH u [lepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2JiieMeHTOB. [loHsaTtne o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENIbHBIC METaJIIbI,
TaJloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT amMpOoTepHBIC

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMHYECKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanast 51 JUIMHHOIIEpUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUN CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB TNepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA IO ero noyoxkeHuto B [lepuoanueckoni cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKHX CBOMCTB IO TpylnmamM MU IEepUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MennaeneeB — yd€HbId U

rpak1aHuH

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIFHOBOCCTAHOBHUTEIIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKHCIIUTEIN 1 BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKlUil (FOpEeHUE, peakliuy pas3ioKeHUs, COCTUHEHMS])

9 KIIACC

Kona
1

11

IIpoBepsieMblii 3JIEMEHT COePKAHUS

BemecTBo 1 xummndeckas peakuus. [loropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyeMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB IEPBBIX TPEX IEPUOJOB, Kalvsl, KaJbLUsid M HX
COEMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

1.3

CrpoeHne BellecTBa: BHMJbl XUMHYECKOM CBSA3U. THUNBI KpHUCTaNIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKA
U BHUJA XUMUYecKOH cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX
BeUIeCTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3IMYHBIM  KJlacCaM  HEOPraHWYECKUX  COEIUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTraHNYCCKUX BCIICCTB

Knaccugukanus XMMUYECKUX PEaKkMi M0 pa3IMYHbIM IIPU3HAKaM (110 YHUCITY U
COCTaBy YYacTBYIOIIMX B PEAKLUUU BEIIECTB, MO TEIUIOBOMY 3¢ deKTy, Mo
W3MEHEHMIO CTENEeHEH OKHMCICHHMS XUMMUYECKHX JIEMEHTOB, 10 0OpaTUMOCTH,
[0 YYacTHUIO KaTauu3aropa). OK30- M  JHIOTEPMHUYECKHE  peakluy,

TepMOXUMHUYECKHe ypaBHEeHU. [IoHATHE O CKOPOCTU XMMHUUYECKOI peakiuu
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1.5

[Tonsitne 06 0OpaTUMBIX W HEOOPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOT'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. ITonsarne 0 XUMHYECKOM PAaBHOBCCHHU.
@dakTopbl, BIUSIONIME HA CKOPOCTh XHMMHUYECKOH pEaKIUu U TIOJ0XKECHUE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMHA C MCIIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OajnaHca

1.6

Teopus 3JEKTPOIUTHUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m AUCCOLMAIIMN BEUIECTB C Pa3IMYHBIMU BUJIAMU
xumuueckoi cps3u. Crenenp quccounanuu. CUIIbHBIE U cla0ble 3JEKTPOIHUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBAaHMH H COJCH B CBET€ TNPEIACTABICHUNA OO0 3JICKTPOIHTUICCKON

Auccounanuu. KauecTtBeHHBIE pC€aKluu Ha NOHLI. Ilonsatue o TuapoJIn3eC coJiei

1.7

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTMYECKHX
pPEeIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOW peakUuuu OT BO3JEHUCTBUS pPa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIMCCOIMAIMN  KHUCJIOT, INeNouel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJEHHE OINbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKAaHUs peaKklMii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BbIAEIECHUE ra3a,
o0pa3oBaHME BOJbI); OIBITOB, HUIIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKklUUi (TOpeHHe, PEeaKkIH pPasiIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTAHNIECKUX BEIIESCTB C MMOMOIIBI0 KAaUeCTBEHHBIX PEaKIIHI

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HewmeTannsl 1 UX COeAUHEHUS

2.1

OOmiass xapaktepuctuka raioreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHBIC CTeTIEHN OKuciaeHusl. CTpoeHne u (GU3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3amMoJIelicTBHE C MeETaUIaMH, HEMETaJUIaMH, IIeJ0oYaMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, MpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4YesoBeKa. BakHeilmme Xmopuabl U UX

HaxO0JIEHUE B MIPUPOJIE




2.2

2.3

2.4

O6mias xapaktepuctuka dieMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn oKuciaeHus. CTpoeHue u (hU3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJIU(PHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoOWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IpPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOyuyeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arps3HCHUE OKPYKAIOIICH CPElIbl COCAMHEHUSIMH Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmast xapaktepucTuka 5ieMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IPUPOIE,
¢usnveckre U XUMUIECKHe cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero (u3M4ecKkue M XMMHUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THasl KUCIIOTA, €€ IOJyYEHHE,
¢dbu3nvecKkue M XHUMHYECKHE CBOMCTBa (0OlIMe Kak TPEACTaBUTENsS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJiell aMMOHHS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY Karolei
Cpebl COETMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, punUecKkre U XUMUYECKHE
cBorictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, Qusnyeckue u
XUMUYECKHE CBOWMCTBa, moiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

Obmas xapakrtepuctuka 3yeMeHToB I[VA-rpymmbel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEeHU OKUCIEHUS. YTJepoJ, aIOTPOIHBIE
MOTUGUKAINH, PACTIPOCTPaHEHHE B TpHpPONe, (U3NYECKHEe W XHMUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriepona,
uX (QU3MYecKue M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha >KUBBIE OPraHU3MBI,
MOJTyYeHHUE M NMPUMEHEHHE. DKOJIOTHYeCcKHe MPpoOIeMbl, CBA3aHHBIE C OKCHUIOM
yriaepona(IV); rumore3a rno0anbHOTO TOTEIUICHHS KIWMAaTa, MapHUKOBBIN
apdekr. YrompHas KUCIOTa U €€ CONM, UX (PUINYECKUE H XUMHUYECKHE

CBOICTBa, Mojy4yeHHe W mnpuMeHeHue. KauecTBeHHasi peakiusi Ha KapOoHaT-




2.6

nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO34HCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHMUYECKHX BEILECTBAX KaK O COEIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHol, IJHULEepPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormyecku
BaXHBIX BEIECTBAX: XMpaX, OelKkax, yriaeBoJaXx — M HX pPOJHU B KU3HHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHE CBOWCTBA, TNOJYYCHHUE U
npuMenenue. CoenuHeHus KpemHusi B npupoje. OOmue mnpeacraBieHust 00
okcune kpemHusA(IV) u kpemMuueBoi kuciore. CHIMKATHI, UX HCIIOJIb30BAaHHE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHEe CTPOUTEIHHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IEMEHT, OeTOoH, jkeine300eToH. [Ipobiembl Oe3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUI SKCIIEPUMEHT: U3y4€HUE 00pa3lloB HEOPIaHWYECKUX BEIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKLMM Ha XJIOpUA-
MOHBl W HaOJIO/IEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE € 0OpasliaMH XJIOPHJIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEpUANIOB); HAOIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJl ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YEHHE XMMHMUYECKHUX CBOMCTB pa30aBIEHHON CEpHOU KHCIIOTHI, MPOBEIECHUE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH W HaONMIOJeHHe Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMIIEHHE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 0O0pa3lamu
a30THBIX U (ochHOpHBIX yIOOpPEHUH; MOoTydYeHre, COOMpaHe, paclio3HaBaHUE U
M3Y4YeHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHMil Ha HOH
aMMOHMSI W (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHOM a30THON KUCJIOTHI C MEAbIO (BO3MOKHO
UCIIOJIb30BAaHNE BHJIEOMATEPHUATIOB); HM3YyUYEHUE MOJEIEH KPUCTAIUIMUECKUX
pemwéTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; MOJIy4YE€HUE, COOMpaHME, PACIO3HABAHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMpOBEACHHWE KA4YeCTBEHHBIX peakluidi Ha KapOoHAT- u

CUJIMKAaT-UOHbI MW HM3YYCHHUC IIPHU3HAKOB HX IPOTCKaHUA; O3HAKOMJIICHUC C




3.1

3.2

MPOJYKIMEeH CHIMKATHOM HPOMBILIUIEHHOCTH; pPEUICHHE 3KCHEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BaKHeNIIe HeEMETAJIbI U UX COSTUHEHUS
MeTtaiuibl 1 UX COEIUHEHUS

OO0mmas xapaKTepUCTUKA XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaiuioB. MeTainyeckast CBsi3b U
METa/UTMYeCKasi KpUCTAUTMYeCKass pemiérka. DJIEKTPOXMMHYECKUH s

HaIIpsDKEHUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0IMe Ccrioco0bl MONTy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Criassl (CTallb, YyT'yH, JIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBIINIJICHHOCTH

3.3

3.4

3.5

[lenounsle MeTtajuibl: nojiokeHue B Ilepuonmyeckoil cucremMe XMMHUYECKHX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUJIbI U
TUAPOKCUABI HaTpusd M Kanud. [IpuMeHeHHe MIEIOUYHBIX METalIOB U HX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METalIbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MyYecKue W XUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeiimve coenvHeHUs Kanblus (OKCHA, TUIAPOKCHUI,

conu). JKEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AmoMuHUI: TIoNOXkeHue B llepuommyeckol cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaxoaeHue B npupozae. dusmueckue u
XUMHYECKHUE CBOMCTBA AFOMHUHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

3.6

3.7

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB J[. 1.
MenzeneeBa; CTpOEHHWE aTOMa; HAXOXJIECHHE B mpupoje. Pu3ndeckue u
XUMHUYECKHUE cBOMcTBa sxene3a. Okcuubl, THApOKcUAbl U conu kenesa(ll) u

xene3a(lll), mx coctas, CBOMCTBA U TTOTyICHUE

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,
X (pU3MYEeCKMMH CBOMCTBAMH; W3YYCHHE PE3YyIbTATOB KOPPO3HH METAIIJIOB
(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHAA KaldblUUsg M HATpusi C BOJOM  (BO3MOXKHO

WCIIOIb30BaHUE BHJICOMATEPHAIIOB); HMCCIICIOBAHHE CBOWCTB IKECTKOW BOJBI;




4.1

mporiecca TOpPEHHsI JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); NMIPU3HAKOB MPOTEKAHMS KAYECTBECHHBIX PEAKIUI HA HOHBI
(Marams, KajbIus, anroMuHus, nuHKa, sxeneza(ll) m xenesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HMCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHne aM(pPOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «BaxxHele MeTaibl 1

UX COCIIUHEHHUS»
XHMHMS ¥ OKpYXKarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemecrBa u marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momoms Mpu XUMHYECKUX OXKOTaX H

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxatomen cpeast [1JIK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yroiib, MPUPOIHBIA Ta3, HedTh),
MPOYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3ydeHue 00pas3I[0B MAaTEpPHAIIOB (CTEKIIO, CIIJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTepUaIIbl)




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

Koxa
NpoBepPsIEeMOro
TpeOOBaHNS

1

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

IIpencrasnenue:

11

0 TI03HABAaEMOCTH SIBJICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHBIX MCETOJAX IIO3HAHUSA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATh MOJICIHN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTH)KCHHSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENEHOCTU
U CceNaTh OCO3HAHHBIM BBIOOP XMMMU Kak MPOQUIBHOIO MpeaMeTra

MIPH MIEPEX0/I€ Ha YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

2.1

Bnanenne cucreMod XHMHUYECKHUX 3HAHMH H YMCHHUEC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOXHOE BEUIECTBO, OJHOPOAHAS U
HEO/JIHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHssA), XUMHYECKas
peaKIus, peaKkiuy COCIAWHEHHS, PEaKIUH pa3IoKEHHs, pEeaKIuu
3aMeIleHUs, PeakIUu OOMEHa, TEIUIOBOM 3((EKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAaccoBas MOJSI XUMHYECKOTO
AIIEMEHTA B COCIMHEHUH, MAaCCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALUS
BEII[ECTBA B PAaCTBOPE, PO aTOMA, HIIEKTPOHHBIN CJIOH aToMa, aTOMHast

opbutanb, paadyc aromMa, BAJICHTHOCTh, CTENEHb OKHUCIICHHUS,




2.2

2.3

XMMHUECKas! CBA3b, HIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs M HETOJIsIpHast
KOBAJICHTHAas  CBSI3b, MOHHAS  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUIMYECKass pemérka (aTroMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHMOH, DJICKTPOJIUT M HEJIEKTPOJIHT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, PEaKMH HMOHHOTO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAaKUUH,  OKHCIUTENb |
BOCCTQHOBHTEIIb, OKHCICHHE ¥  BOCCTAHOBIICHHE, D3JIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peakKluy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJIK, xopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHMsI MacChl,
nepuoanueckuii 3akoH JI.MI. MeHnaeneeBa, 3akOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

Teopuu XAMUH: aTOMHO-MOJIEKYJIIpHAas TEOpHsL, TEOpUs

BHGKTPOHHTHHGCKOﬁ Aucconruanumn

Bnagenue ocHoBamMu XUMHYCSCKOHN I'paMOTHOCTH, BKJIIOUAIOIIECH

3.1

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM 4HcIe MHHEpaJbHbIE YAOOpPEHMs, METaUlbl U CIUIABBI,
NPOAYKTHl TEePepadOTKH TPUPOAHBIX HCTOYHUKOB YTIICBOIOPOIOB
(yriasi, mpupoAHOTo Tras3a, He()TH) B OBITY, CEICKOM XO34HCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YTJIIEBOJIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHEe MTPOrHO3UPOBaTh BIMSHUE BEIECTB

H XUMHUYCCKUX IMPOLCCCOB HA OPraHMW3M YCJIOBEKA M OKPYKAIOIIYIO

HNPUPOJHYIO Cpey

3.2

3.3

3.4

YMCHHUC HHTCIPUPOBATH XUMHWYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUux

y4eOHBIX MPEIMETOB

HaJIM4YHUC OIIbITAa pa60T1>1 C pa3siiIM4YHbIMHU HUCTOYHUKaAMM I/IHCbOpMaI_[I/II/I
1o XHMMHH (Haquaﬂ W HAYYHO-NOIYJIApHasA JIUTEpaTypa, CJIOBApH,
CIIpaBOYHHKH, I/IHTepHeT-peCprI)I)

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(bepMaI_[I/IIO O BfHOIECTBaXx, HX
MMPEBPALICHUAX n NPaKTUICCKOM MMPUMCHCHUU n YMCHHC

HUCIIOJIb30BaTh €€ IJIs PEIICHUA y‘le6HO'H03HaBaTCJ'IBHBIX 3aJa4

BnageHne OCHOBaMH MOHATHMMHOIO amnmapara ¥ CHMBOJIHYECKOIO
A3bIKa XMMUH JUISI COCTaBJICHUs (HOPMYT HEOPraHWYECKHX BEILECTB,

YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XMMHUYECKOU




HomeHkatypbl (IUPAC u TpuBHambHOIN)

VYMmenne OOBICHATH CBS3b MOJIOKEHHUS DJIEMEHTA B HCpHOI{H‘ICCKOfI

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHCIIo
AJIEKTPOHOB), PACIPECICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB II€PBBIX TPEX NMEPHOIOB, KATHSI U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paauyc aroma, 3JIEKTPOOTPUIATEIHHOCTD),
6 MPOCTBHIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuonnueckoir cucremMe (B MalblXx TNEpHOJAX U TJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aToMa
7 YMmenue kinaccuuuupoBarh:
7.1 XUMHYECKHE YJICMECHTBI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeH#ue onpenensrs:
8.1 BAJICHTHOCTh U CTETEHb OKHUCICHUS XHUMHYECKUX AIJIEMEHTOB, 3apsi
' HOHA
8.2 BUJ XHUMHYECKOH CBS3M W THUN KPUCTAIUIMUECKOH CTPYKTYphl B
' COCTUHCHHIX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEH
9 YMeHue xapakTepu3oBarh (pU3NUeCcKre U XUMUUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
9.1 KpeMHul, a3oT, ¢ocdop, cepa, XJOp, HATpuM, Kaaud, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI
9.2 metaimoB [-IIA rpynm, amomunus, menu (II), nuuuka, xeneza (II u
' II), okcunpr yraepona (I u 1IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a30oTucTas, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBAsK KHCJIOTA U UX COJIH)
9% MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBA  BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B




3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTDH ITPOTECKAHUA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIC YPAaBHEHUs pEaKLUi, B

10
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHit
10.3 WUTIOCTPUPYIOIIMX ~XMMHUYECKUE CBOMCTBA M3Y4YEHHBIX KJIACCOB
' (rpymm) HEOpraHU4EeCKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMHU
11 YMeHue BBIYUCIATh (IPOBOIUTE PACUYETHI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YpaBHEHUSIM XHMHUYECKUX pPEaKIUil M HaXOAUTh KOJIUYECTBO
' BeIecTBa, 00BEM M MacCy peareHTOB WM MTPOTYKTOB PEAKITUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  To3HaHUA  (HaOIIOIEeHUE,
191 U3MEepEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) TPU U3YUYEHUU BEIIECTB U
' XUMHUYECKHX SIBJICHUW; yMeHUe Cc(hOpMyIHpoBaTh MpodieMy U
MPEIJIOKUTH MMYTH €€ pelieHus
122 Oe3omacHOil pabOThl ¢ XMMHUYECKMMHU BEIIECTBAMH, XUMHYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMHU
B MOBCEHEBHOM JKU3HH, MPaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs
123 3JI0pOBbSl U OKPYXKAlOIIEW NPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI Ha JKHUBBIE OPTaHU3MBI OMPECIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEJAOTBPAIICHUS HX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue nmpakTHuecKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHUS
CIIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3YYCHHE U OMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
13.1 ¢  (usnueckuMM M XUMHYECKUMU  SIBJICHUSIMH,  OIIBITHI,

WJUTFOCTPUPYIOLIME IPU3HAKY IPOTEKAHNS XUMHUECKUX PEaKLIUN




13.2

u3ydeHHe croco0OB pa3feieHHs CMecel

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYUCHHUEC
BOOOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U U3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPENEIEHHONM MaccoBOM  nonei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
denondranenna) ans onpenereHUs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U ILIeJIoYei

WCCJIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHMYECKUX BEIIECTB
pa3IMYHbIX KJIACCOB; U3YUEHHE B3aUMOJCHCTBUSA KUCIOT C METauIaMH,
OKCHUJAaMH  METaJUIOB,  PACTBOPUMBIMH M HEPaCTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMM; TIOJIyYE€HHE HEpPAacCTBOPUMBIX OCHOBAHUI;
BBITECHEHME OJHOIO METajula JpPyrMM W3  pacTBOpa  COJM;
UCClIeIoBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACCBI
HCOPTaHUYCCKUX COCHHHGHHﬁ)); (<3J'I€KTpOJ'II/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTaIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOPax HOHBI: XJIOPHI-, OpOMUJI-,
uomua-, cyinbdar-, Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YMmenue:

141

NPpEACTAaBIATL PE3YJIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/IH U BBIABJIIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHABJIMBATH CBA3U MCXKAY pCaJIbHO Ha6J'IIOI[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMUPC,

OOBSCHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




IHNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OCHOBHOM IN'OCYJAPCTBEHHOM

9K3AMEHE 110 XUMHNUAN
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

1 [lepBoHayabHBIE XUMUYECKUE TIOHATHUS

11 Uucreie BemecTBa U cMecr. CIocoObI pa3esieHus: CMecei

1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie U Cl0XKHBIE BELIECTBA.

1.3 Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIeMEHTOB. CTeleHb OKUCIICHUS

v 3aKOH IOCTOSIHCTBA COcTaBa BellecTB. OTHocHUTenbHAass aToMHas macca. OTHOCHTENbHAs MOJIEKyJsipHas Macca. MaccoBas nous
' XUMHUYECKOI'0 JIEMEHTA B COEMHEHUH

15 KonmnuectBo Bemectsa. Mosb. MosngpHas Macca. MomsipHbIil 00bEM ra3oB. B3auMocBsI3b KOJIM4ECTBa, MacChl U YUCIIa CTPYKTYPHBIX
' €MHMIL BELIECTBA

16 duznyeckue U XUMHUUYECKUE SIBICHUS. XUMHUYECKas peaklMs U €€ NPU3HAKU. 3aKOH COXPAHEHHUS MAacChl BELECTB. XUMHUYECKHE
' ypaBHEHUS
2 [lepnoauueckuii 3akon u [lepuognueckas cucrema xuMuyeckux 3nemenToB .M. Menneneea. CtpoeHne aToMOB

51 [Iepuonnueckuit 3akoH. Ileproauyeckas cucreMa xumudeckux 3jeMeHToB [[.1. Menneneesa. Ilepuonsl u rpynmnel. Pusndeckui
' CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOA U TPYIIIIBI AIIEMEHTA

25 Crtpoenue aromoB. CocraB aromMHbIx saep. M3orombl. DnexTpoHbl. CTpoeHHE 5SJIEKTPOHHBIX 000704YeK aToMOB MepBbix 20
' XUMHYecKHX ieMeHToB [lepuonudeckoit cucremsl .M. Menzeneesa

3aKOHOMEPHOCTH B U3MEHEHHWU CBOWCTB XMMHUYECKHX 3JIEMEHTOB NEpBBIX TPEX MEPUOJIOB, KaiMs, Kajblus (paauyca aTOMOB,
2.3 JIEKTPOOTPHULIATEIBHOCTH, METAJUINYECKUX W HEMETAIMYECKUX CBOWCTB) M UX COEIMHEHHH B COOTBETCTBHM C IOJOXEHUEM
271eMEeHTOB B lleproauyeckoi cucreMe U CTPOCHUEM UX aTOMOB

3 CtpoeHue BemecTBa

3.1 Xumnueckas cBsi3b. KoBaneHTHast (MOJspHAsi U HEMOJISIPHASA) CBSA3b. DJIEKTPOOTPULATEIBHOCTh XMMHUYECKUX 3JIeMEeHTOB. MoHHas




CBsA3b. MeTalmnueckas CBA3b

Turer KPpUCTAIIINYCCKUX peIHéTOK (aTOMHaSI, HMOHHaAas, MeTaJ'IJ'II/ILIeCKaH), 3aBHCHMOCTH CBOMCTB BeIlleCTBa OT THUIIA KpI/ICTaHHH‘ICCKOﬁ

32 PELIETKY U BUAA XUMUYECKOU CBS3U

4 Baxwuelime npeacraBuTeNd HEOPraHUYECKUX BelecTB. HeMeraiuibl U ux coenMHeHus. MeTaibl U UX COEAUHEHUS
Knaccudukanms ©u HOMEHKIAaTypa HEOPraHMYECKHMX COCAMHEHHWH: OKCHIOB (CoJeoOpasyroliye: OCHOBHBIC, KHCIOTHBIE,
4.1 am(bOoTepHbIE) U HeCcoJIeo0pa3yrolue; OCHOBAHUN (IIENOYM M HEPACTBOPUMBIE OCHOBAHHUA); KHUCIOT (KUCIOPOJCOAEpKAIINE U
0OeCcKUCIOpOAHbIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4 Ou3nyecKkue M XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETANIOB: BOJOPOJA, XJIOpa, KHUCIOpoAa, cephl, a3ora, (ocdopa,
' yriaepojaa, KpeMHUs

r ®dusnyeckue U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIECTB-METAJIJIOB: JIUTHUS, HATPUS, KaJlUsl, MATHUS U KaJIbIIUs, aTFOMUHHUS, KeJe3a.
' DIEKTPOXUMUYECKUN Pl HAMPSHKEHU METAIIJIOB

4.4 ®u3nuecKue 1 XUMHUECKHE CBOMCTBA BOJAOPOIHBIX COEIMHEHN HEMETAJUIOB: XJIOPOBOAOPOIa, CEPOBOIOPOA, aMMHUAKA

A5 duznyeckue U XUMHYECKHe CBOWCcTBa okcuaoB HemeTaiioB: cepol (IV, VI), azota(Il, IV, V), docdopa(lll, V), yraepona(Il, IV),
' kpemHusA(IV). [lonydyenre okcu0B HEMETAIIIOB

4.6 Xumudeckue cBorcTBa OKcuIoB: MetauioB IA—IIIA rpynm, uaka, meau(Il) u sxeneza(Il, I1I). [Tomydenne okCumaoB METAIIOB

47 XVUMUYECKUE CBOWCTBA OCHOBaHMM U aMQOTEpHBIX TUAPOKCUAOB (Ha TpHUMepe THUAPOKCHUIOB aTIOMUHUS, >Kejle3a, ILHUHKA).
' [Toryuenue ocHoBaHUI 1 aM(OTEPHBIX THIPOKCH]IOB

A8 OO0mme XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOMN, CEPHUCTON, CEpHOM, a30THOH, QocdopHOi,
' KPEMHHUEBOM, yroibpHoil. Oco0ble XMMUYECKHE CBOWCTBA KOHIEHTPUPOBAHHOM CEpHOM U a30THOU KucioT. [lomydenue kucnor

49 OO0mue xuMHYECKUe CBOMCTBA cpenHuX coneil. [lomyuenue coneit

4.10 [Tonydenue, cobupanue, pacro3HaBaHuE BOJIOPO/Ia, KUCIOPO/Ia, aMMHAaKa, YTIEKUCIIOTo Ta3a B 1abopaTopuu

411 [Tomyyenne amMmmHaka, CEpHON U a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. OO0IIKe crocoOb! MOIy4eHUs] METAIIJIOB

4.12 I'eneTnyeckas cBsI3b MEXKy KilacCaMl HEOPTraHUYECKUX COECTMHEHUM
5 XHUMHYECKUE PEeaKITUN




KJ'IaCCI/I(bI/IKaI_[I/IH XHUMHUYCCKUX pCaKHI/Iﬁ II0 pas3JIMYHBIM IIpHU3HAKaM: IIO0 YHCIY M COCTaBy Y4YaCTBYIOUIUMX B pCaKIUH BEIICCTB, IIO

>4 TETIIOBOMY 3P HEKTY, 0 U3MEHEHHUIO CTETICHEH OKMCIICHUSI XUMHUECKUX JIEMEHTOB
5 TennoBoit 3hekT XuMuIeckoil peakuy, TePMOXUMHUYECKUE YpaBHEHHS. JK30- U SHJOTEPMUYECKHE Peakuuu. TepMOXUMHUECKUE
' YPaBHEHHUS
£ 3 OKHCIUTEIIBHOBOCCTAHOBUTENIBHBIE peakuud. OKHUCIUTENH M BoccTaHOBUTENU. IIpomecchl OKHCIEHMS W BOCCTAHOBJICHMS.
' DNEKTPOHHBIN OaNaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIMU
54 Teopust AMEKTPOTUTUYECKON Arcconranyy. KaTHOHbI, aHMOHBL. DJIEKTPOIUTHI U HEINEKTPOIUTHI. CHIIbHBIC U CIa0bIe AJIEKTPOJIHUTHL
' Crenenp aucconuanyu
5.5 Peakninu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEAKIMii MOHHOTO 0OMEHa, OJTHBIE M COKPAIIEHHBIC HOHHBIC YPABHEHUS PEaKIHi
6 XuMHS ¥ OKpyXKaromas cpeia
6.1 BemectBa u marepuanbl B IOBCEIHEBHOM >KM3HHM ueioBeka. be3omacHoe HCIONb30BaHUE BELIECTB U XMMHUYECKHX pEaKIUil B
' nabopatopuu u ObITy. IlepBasi moMoIIs TPU XUMHUYECKUX 0’KOTaX U OTPaBJICHUAX
XUMHUECKOE 3arpsi3HEHHE OKpY)Karolled cpenbl (KHCIOTHBIE JOXIM, 3arpsA3HEHUE MOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro
6.2 npenorspauienus IlpenensHas nomyctumasi koHueHtpanus Bemects (IIJK). Ponb XxuMum B pemieHuu 3KOJIOTHYECKUX MPOOIIEM.
Ycunenne napHUKoBoro 3pdexTa, pa3pylnieHue 030HOBOTO CIIOs
[Tpumenenue cepsl, a3ora, ocdopa, yriepoaa, KpeMHUS M UX COCJUHEHUH B OBITY, MEIUIMHE, NPOMBIIUIEHHOCTH U CEIbCKOM
6.3 xo3siiicTBe. [IpuMeHeHne MeTauioB U CIUIaBOB (CTallb, YYT'yH, AIOPATIOMUHUN, OpOH3a) B OBITY U IPOMBIIIIIEHHOCTH UX COEIMHEHUH.
[TonaTne 0 KOPPO3UU METANIIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [TpupoaHbIe HCTOUHUKH YTJIEBOJOPOIOB (YIroib, MPUPOAHBIN ra3, HeQTh), NPOAYKTHl UX MepepaboTKu (OeH3MH), UX poJib B OBITY U
' IIPOMBIIITIEHHOCTH
[lepBoHayanbHBIE MOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHUSX yriiepoja (MeTaH, 3TaH, JTWIEH, aleTWIeH, 3TaHoJ,
6.5 TJIMIEPUH, YKCYCHasi KucioTa). [loHATHE 0 OMONIOTMYECKH BaKHBIX BEIECTBAX: KHUpaxX, OeNKax, yrieBoJax — M WX POJIM B >KU3HU
4eJI0BeKa
7 Pacuérsr:




7.1

1o (opmynaMm XUMHUYECKUX COETMHEHUI

7.2

Macchl (MaccoBOi) 10JIM pPaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPaBHCHUSAM




