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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabLHON TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsI, TPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepasbHON paboueil mporpammbl
BOCITUTAHUS U C Y4ETOM KOHLIETIINU MPENofaBaHus Y4eOHOTo MpeaMeTa « XUMHUsH)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo xuMuu Aa€T TpPEACTaBICHUE O IENsIX, OOIIe cTpareruu
oOy4eHMs, BOCHHUTAHUS M PAa3BUTUS OOYYaAIOMIUXCA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOe MpeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM U CTPYKTYpUPOBAHHE IO
pa3ienaM W TeMaM NOporpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
KauECTBEHHbIEC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEIBHOCTh W3YYEHUS] XUMHUU C YyU4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAeNisieT BO3MOXKHOCTU TMpeaMera  JiJis
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs, a Takke TpeOOBaHUM K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1I€JIeH U3YYEHUs TIPEAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOW JEATEIbHOCTH OOYYaromIerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XHMHUH CIYXUT OCHOBOW it (HOPMUPOBAHHS MHUPOBO33PECHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPENICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO pPa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaiM3alii  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA |
dbopmMupOBaHUsI KYJIBTYPhI JIMYHOCTH, €€ 0011IeH U PYHKIIMOHAILHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUpPOBAHHME MBIIIJIEHUSI U TBOPYECKUX CIOCOOHOCTEM
OOy4aromuxcsi, HABBIKOB WX CAMOCTOSITETLHOW  Y4eOHOW  JesATEIBbHOCTH,
OKCIIEPUMEHTAILHBIX ¥ HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOGECCUOHAIBHON JesATEeIbHOCTH;

3HAKOMHUT CO CHeNM(PUKON HAYyYHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBBI
[[EJTIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOILI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CrIocOOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K PUPOJAE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

Jlanuble HampaBlieHUs B OOYYEHHH XHMHUHM OOECHEUYMBAIOTCA CHEHU(PUKON
collepKaHUsi  y4eOHOro  MpeaMeTa, KOTOpbIM  sBISETCS  MEeAarormuyecku
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00I1Ier0 00Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHSATUNH XWUMHU, OCHOB
HEOPraHWYEeCKOM XHUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX [OHSATHH
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 Moaxoaa K €€ u3ydeHuro. Coaep)kaHue CKJIaJbIBAETCS U3 CHCTEMBbI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATHI O XMUMHUYECKOU
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl [0 MPUHIUIY
MOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHU O CTPOCHUM aTOMa U XUMUYECKOH CBSI3H;

— TMpEeACTaBIEHUN 00 JIEKTPOJUTUYECKON JUCCOLMAIMM BEIECTB B
pacTBopax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKU
MOJTyYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEAOBATEIBHO OT OJHOIO
YPOBHSL K JpPYromy, BBINOJHAA (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW NMPAKTHYECKOTO NMPUMEHEHHUS WU IMOIYYECHUS
U3Yy4aeMbIX BEILLECTB.

OcBoeHue mporpaMMbl IO XHMHUHU  CIHOCOOCTBYET  (DOPMHUPOBAHUIO
MPEJICTABJICHNUS] 0 XUMUYECKOW COCTABIISIIOLIEN HAYYHOW KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW MNpUPOIbI, LIEHHOCTHOIO OTHOLIEHWS K HAYyYHOMY 3HAHUIO U
METO/JaM TO3HaHUs B Hayke. V3ydyeHHe XMMHHM TPOUCXOJIUT C NPHUBJICUECHHUEM
3HAHWM W3 paHee H3YYEHHBIX Y4eOHBIX NpeaMeToB: «OKpYKaIoMUA MUDPY,
«buonorus. 57 knacce» U «Pu3MKa. / KIacc».

[Ipy wu3ydeHMH XUMHUU MPOUCXOTUT (HOPMUPOBAHME 3HAHUN OCHOB
XUMHYECKOM HAayKHd KakK 0OJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH 4YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMbl XUMHUYECKHX
3HaHUU — BaXHEUIIUX (AaKTOB, MOHITUMN, 3aKOHOB M TEOPETHUUECKUX MOJIOKEHUH,
JOCTYMHBIX O0OOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, S3bIka HayKd, B



OpUOOIIEHUHM K HAy4YHbIM METOJaM T[IO3HAaHUS TMPU U3YYEHHUU BEIIECTB U
XUMHUYECKUX peaklui, B (OPMHUPOBAHUM U PA3BUTUU NO3HABATEJIbHBIX YMEHHUN U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABAaTEIbHOM U Y4EOHO-HCCIEAOBATEIbCKOM
JESATEIIbHOCTH, OCBOCHMM NpaBWJ O€30IacHOro OOpalleHHsl C BELIECTBAaMHU B
ITOBCETHEBHOM KU3HH.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpMHUPOBAHME WHTEIJIEKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA  CHCTEMAaTHYECKOE IpPUOOIIECHUE
OoOy4JarommMxcss K CamMOCTOSATEIbHOM IO3HABATEIbHOM JE€ATEIbHOCTH, HAy4YHbIM
MeToJaM NO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUHU;

— o0ecnedyeHue yCaoBUid, CIIOCOOCTBYIOMINX MTPUOOPETEHUIO 00YyYaIOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATENBHOCTH, IMO3HAHUS M CaMOIIO3HAHHUSI, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmENd QYHKIMOHAIBHOM M E€CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUHA OOBSICHATH U OLEHUBATh SIBICHUS
OKpY’KaIoIllero MHUpa, WCIOJIb3Yys 3HAHMUS U OMbIT, MOJTYYEHHbIE NPU U3YYECHUU
XUMHH, TPUMEHITh WX TPU PEHICHUH MpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOOyyaroluxcs T'yMaHUCTHYECKMX OTHOIICHUH,
NOHMMAHUS LIEHHOCTH XUMHUYECKHX 3HAHUW JUIsi BBIPAOOTKH HKOJIOTMUYECKU
1eJIeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LENSIX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO M
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOILEYETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY NpoGuis U HampaBiICHHOCTH JajbHEHIIEro
oOyueHusl.

OOmiee 4YuCIO YacoB, OTBEAEHHBIX I H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111ero o0pazoBanus, coctapisieT 136 dacos: B 8 kiacce — 68 dacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CHCTEME HayK.
Tena u BemiecTBa. (PU3NYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MoO3HaHMS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE BJIEeMEHTbl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThI€ U CIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas (opMyna. BaleHTHOCTP aTOMOB XUMHUUYECKUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTa B
COCIMHEHUH.

KomnuectBo BemiectBa. Moiib. ModsipHast macca. B3auMoCBs3b KOJIMUYECTBA,
Macchbl W 4YHCJa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Pu3NYeCKUe U XMMHUUYECKUE SBJICHUS. XUMHUUYECKash peakuus U €€ MpU3HaAKU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUYeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3MYecKuXx CBOMCTB 00pa3lloB HEOPTraHMYECKUX BEIIECTB, HaOIIOICHHE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SIBICHHM, HAOMIOACHUE U
OMMCAaHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeHCTBHUE Kele3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKH TTOBAPCHHON
CONM, HaOIIOJCHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHE MOJENeH MOJIEeKYI
(IIapoCTEePIKHEBBIX ).

Ba:kHeiimue npeacTraBuTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3ineMeHT M MpOCToe
BenlecTBo. HaxoxaeHuwe kuciaopojga B mpupojne, (pusnueckue M XUMHUYECKHE
cBoiictBa (peakiuu rtopenus). Oxcuapl. [lpumenenue kucmopoma. CrocoObI



MOJYYEHHs] KHCJIOpOJa B Jlabopatopud © HOpombilieHHOCTU. Kpyrosopot
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 CBOICTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

MomnsipHbiii 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 neopranmdeckux coemaunenuit. Oxcunpl. Knaccudukanus
OKCHJIOB:  cosieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBbIe, amMOTepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujaoB. duznueckue 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. @usznyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MmetaimoB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. Homenkiarypa coneil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

['eHeTyecKas CBA3b MEXKY KJIacCaMU HEOPTaHUYECKUX COECITMHEHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMpPEIECICHUE COAECPKaHUs KUCIOPOAa B BO3yX€E, MOJIyYEHHE,
coOupaHue, pacro3HaBaHWE UM W3YyUYCHUE CBOMCTB KHUCIOPOJa, HaOIOJCHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM U YCJIOBUSI BO3HUKHOBEHHUS W
MpeKpalieHus: TOpeHus (moXkapa), O3HAKOMJICHHE C O0Opa3llaMu OKCHIOB H
OMMHMCAHWE WX CBOMCTB, IMOJy4Ye€HHE, COOWMpaHUE, PACIIO3HABAHHE W W3YUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYeCTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIHIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOM
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAJLUIAMHU
(HaTpueM ©  KajblWeM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAIIOB),



WCCJIEIOBaHNE OO0pa3IOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHUS OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT M ILEJIOYEH,
uzydyeHue B3aumojieiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C METalUlaMH, pPEakUWil HEUTpalM3allH, IOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/ad 1o TeMe «BaxkHelmme Kiaacchl HEOPTaHUYECKUX
COCIMHECHUN.

IHepuoauueckud 3axkoH u Ilepumognuyeckass cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KiIaCCU(PUKALMU XUMHUUYECKUX dJeMEHTOB. [loHsatne o
IPYIIAaX CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IICTOYHO3EMEIbHBIE METAJLIBI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yr0T aM(POTEPHBIE OKCH/IBI
Y TUJIPOKCUBI.

[lepnognueckuit 3akoH. [leproguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
HN.  MengeneeBa.  KopoTkonepuonHas ©W  JJIuHHONEpuUoAHas  (OpMbI
IIepronnueckoii cucrembl xumuueckux 3nemeHToB 1. . Menneneesa. Ilepuonasr
u rpynnbl. OU3NYECKUM CMBICI MOPAJKOBOIO HOMEpA, HOMEpPOB IepuoAa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO
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 [lepuoanueckoi cuCTEMbl XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IpaXIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (mosisipHass YW HEMOJSPHAs) CBA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucneHusi.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUM.
[Ipouieccyl OKUCTEHHS U BOCCTAaHOBIICHUSI. OKMCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPaAaMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX —~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUui
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mescnpeomemmnuwie ceasu



Peanuzauus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BaHWE KaK OONIMX eCTECTBEHHO-HAYYHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEeHHO-HAY4YHbIE MOHSATHUS: HAy4HbIH (akT, TUIoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIOJECHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@®usuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ras, (pu3anyeckrue BEIUUHMHBI, €AUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COonHIIE.

buonorus: doTocunTes, ApIxanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XUuMHYecKas peakuus

[lepnogmueckuit 3akoH. [leprnoguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kaiuus, KalablUusd M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepmoamyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHJABI XUMHUYECKOW CBSI3M. THINBI KPUCTALIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukauus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJIAaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peaklnid Mo pa3InyHbIM IpHU3HAKaM (110 YUCITY
¥ COCTaBy YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(QeKTy, IMo
U3MEHEHHUIO CTETEeHENW OKHCIIEHUS XUMHUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHAOTEPMUYECKUE PEAKLUU, TEPMOXUMUYECKHE
YPaBHEHUSL.

[TonsiTue O CKOPOCTHM XUMHUYECKOM peakiuu. [loHsiTHE 00 00paTUMbBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U TeTepOreHHbIX
peakuusx. [lonsarue o karammse. [lonsTre 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XUMHYECKOW PpEAKUUH M TIOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKUCANTENPHO-BOCCTAHOBUTEIBHBIE  pEaKUWH,  JJIEKTPOHHBIA  OamaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLMH. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMA C  HMCIOJB30BAHUEM  METOJA
3JIEKTPOHHOT'O OajlaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMALIMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUJIAMU
XUMHUYeCcKOH cBs3u. CteneHs nuccounanuu. CuibHbIE U ca0bIe 3JIEKTPOIUTHI.

Peakunu noHHOro oOMeHa. Y cioBUs NpOTEKaHUs peakuil HOHHOTO OOMeHa,
IIOJIHBIE M COKpAaIEHHBbIE MOHHBIE YypaBHEHHs peakuuid. CBoOMCTBa KHCIIOT,
OCHOBaHMII W colel B CBETe TMPEACTABICHUH 00 DSIEKTPOIUTHUECKOMN
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEILIECTB — METAJIOB M HEMETaIOB (rpadura W anmasa), CIOKHBIX BEILIECTB
(x70puaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHMUYECKON peakluu
OT BO3ACHCTBUS pa3aUYHbIX (HAKTOPOB, MCCIEIOBAHUE DIIEKTPOIPOBOJIHOCTU
pPacTBOpPOB BEHIECTB, IpOLECCA AWCCOLMALMU KHCIOT, IIEJIOYEed U COJIEH
(BO3MOXXKHO ~ HCHOJB30BAHME  BHUJEO MaTEpUaOB), MPOBEACHUE  OIMBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHWs  peakuud HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHUE Ta3a, o0Opa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBUTENIBHBIX  PEaKLUN
(ropeHue, peaklMH pasyIoKEHUs, COCIMHEHHUS), PAaClO3HABAHUE HEOPraHUYECKHX
BEIIECTB C TIOMOLIbIO KAayeCTBEHHBIX PpPEAKIUMH Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemertanibl 1 X coeUHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (pU3M4ecKre CBOWCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKME CBOWCTBA Ha NpPUMEpE  XJopa
(B3aMMOJENCTBUE C METalJlaM{, HEMeTallaMH, IIesioyamMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, INOJy4YeHUE, NPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOAOPOJA Ha OpPraHM3M YeJoBeKa. BakHeWlne XJIOpUIBI U X
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka d1emMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAa U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (QU3UYECKUE U
XUMUYECKHEe cBOMCTBAa. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Quznueckue U XHUMHYECKUE CBOMCTBa (00IIMEe Kak
MpeACTaBUTENsl Kacca KHUCIOT M crnenuduyeckue). XUMUYECKUE peaKilu,
JeKalie B OCHOBE IPOMBIIUIEHHOIO CHoco0a MONTY4YEeHHUsI CEPHOM KHCIOTHI.
[Tpumenenue cepHoii KUCIOThL. COMM CEPHOM KUCIOTHI, KAYECTBEHHAs pEAKILIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOTUHEHHM B MpHUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeW cpeabl COCIUHEHMSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepucTtuka 37eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIEC CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
¢duznyeckue u xumMmuyeckue cBoiicrra. KpyroBopot azora B npupojae. AMMHUaK, €ro
dusznyecKkre 1 XMMHUYECKHE CBOMCTBA, MOyuyeHue U nmpuMenenue. Coiau aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoydeHue, (PU3NYeCKHe U XUMHUUYECKHE
cBOMcTBa (0OIIME KaK MPEICTAaBUTENS Kjlacca KHUCIOT W crnenuduyueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yno0peHuil. XuMUYEeCKoe 3arps3HEHUE OKPYKaIOIIEeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIIM, 3arpsA3HEHHE BO3AyXa, MHOYBBI M BOA0EMOB). Docdop,
ayoTpornuele Moaupukamuu ¢ocdopa, (puU3MUECKUE M XMMHUYECKHE CBOWCTBA.
Oxcun dochopa (V) u pochopras kuciiora, pu3nNdeckre U XUMHISCKHAE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

OOmast xapaktepuctuka 31eMeHTOB [VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpOod,  aJUIOTPOIHbIE
Moau(pUKalMM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINUECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupojse. OKCubl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JEICTBHE Ha JKHUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza rinoOaibHOrO MOTEIJICHUSI KIUMaTa, MapHUKOBBIM
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
noyiyueHue u npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavaIbHbBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, IIUIEPHUH, YKCYCHas KUCJIO0TA).
[TpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yroyib, OPHUPOAHBIM Tra3, HEPTH),
IPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OesKax, yrieBoJax — 1 ux
poJiM B JKM3HM YeEJOBEKa. MaTepualbHOE €IMHCTBO OpPraHWYECKUX H
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npuMmenenne. CoenuHeHUs KpeMHUs B mpupoge. OOmme mnpeactaBieHus 00
okcune kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BAaHUE B
ObITY, B IIPOMBIIUIEHHOCTH. BakHeille cTpouTeabHble MaTepUabl: KEpaMuKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobaembr 6€30macHOr0 MCTOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMYECKUX BEUIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE M XHUMHYECKHE CBONCTBA
TaJOr€HOB M HX COEAMHEHW (BO3MOXXHO HMCHOJb30BAHHE BUIEOMATEPHUAIIOB),
O3HAKOMJIEHHE C o00pa3naMu XJOpPUAOB (TajJOr€HUJIOB), O3HAKOMJICHUE C
oOpaslaMu cepbl M €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, IPOBEICHUE KAUECTBEHHOW pEeakuu Ha CyIb(aT-
WOH W HAOJIOJIeHWE TMpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoiicTBaMM a30oTa, Qocdopa M UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyYECHHE,
coOupaHue, pacro3HaBaHWE€ M U3YYCHUE CBOMCTB aMMHUaKa, M[POBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U QocdaT-uoH U U3yYeHHE MPU3HAKOB
UX IPOTEKaHUsI, B3aUMOAECHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIbIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4EHUE  MOJAECIIEH
KPUCTAUIMYECKUX peIIETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  anCcOpOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJICKMCIIOTO Tra3a, MPOBEICHUE KAaYeCTBEHHBIX peakiMii Ha KapOoHAT U
CWIMKAT-UOHBl W M3yYECHHE TMPU3HAKOB UX MPOTEKaHUsA, O3HAKOMIIEHHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJICHHOCTH, PEIICHUE JKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl U UX COCAUHEHUS

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckon cucreme xumuyeckux siemeHtoB [ .
MenzeneeBa u ctpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTaimueckas CBs3b U
MEeTaJuIMyecKasi  KpUCTajulMueckas  pemérka.  DJIEeKTPOXUMHYECKUH  psif
HaIpspKeHUN MeTaioB. OU3MUECKUe U XUMHUYECKHUE CBOMCTBAa MeTauioB. OOmiue
crocoObl moiydeHus MerawioB. [loHsATHE O KOpPpO3UM METauIOB, OCHOBHbBIE
CIOoCOOBI 3amuThl MX OT Koppos3ud. CrmaBbl (CTayib, YyTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIJIEHHOCTH.

[lenounble MeTabl: MojoxkeHue B llepruonnyeckoi cucteMe XMMHUYECKHX
anemeHToB /. 1. MenzaeneeBa, CTpoeHHME UX aTOMOB, HAaXOXKICHUE B IIPUPOLE.
du3nyeckre U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kanusa). OKcuabl U



TUIAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHWe IeNOYHBIX METaNIOB M HX
COEeIUHCHUM.

[[lenoyHno3emenbHbIE METAJUIbl MarHuid MW KaJbLUMW: IOJOXKEHHE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaX0XJIeHUE B npupojae. uznueckue u XMUMHUUECKUE CBOMCTBA MarHus
U Kanpuud. Baxdeimue coeauHeHUs Kaiublus (OKCUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomMuHu: onoxenue B [leproauyeckoid cUCTEME XUMHUECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHMe aToMa, HaxOXXIEHUE B npupone. Pusndeckue u
XUMHUYECKHUE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHA U THIPOKCHUIA
AITFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cuCcTEME XUMUYECKUX IIEMEHTOB [l.
N. MeHnneneeBa, CTpOEHHE aroma, HaXOXKICHHE B npupone. Pu3nUecKue Hu
XUMHYECKHE CBOMCTBa jxeie3a. OKCuabl, TuApoKCuInl U coiu xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB W CIUIaBOB, WX (U3HUECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJblIUS U HATpPUS C BOJOM (BO3MOXKHO WCIOJb30BaHUE BHUJICOMATEPUATIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOILIECCA TOPEHHUS JKele3a B KHCIOPOJE
(BOBMOXKHO  HCMOJIb30BAHME  BHJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablys, aTIOMHHUS, [IMHKA, JKelie3a
(IT) u xeneza (I1I), mequ (II), HaGnroaeHNEe U OMMCaHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kajdus W Kaublus (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEUIEHHE DKCIIEPUMEHTANIBHBIX 3aja4 10 TeMe «Baxueiue
METAJUTbI U KX COSTUHCHUSI.

XuMud ¥ OKpYysKaolas cpeaa

Bemectsa m Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpY)KAroUeld cpeanl (MpelesbHasl JO0MyCcTUMas
KOHIIeHTpalus Bemects, nanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0TUYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

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

Mescnpeomemmnuwie cea3u



Peanuzamnus MexXnpeaMeTHBIX CBsI3ed NMpU HM3YYEHHH XHUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
HOHSATHUH, TaK U MOHSATHH, SBJSAIOMIUXCS CUCTEMHBIMH JUIS OTJCIIBHBIX MPEAMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAayuHble NMOHATHSA: HAy4YHbIM (pakT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, Kiaccuukanus, TMEepHOAUYHOCTh, HaOIIOACHNE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHUE, MAPHUKOBBIM
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: Marepus, aTroM, O3JIEKTPOH, IMPOTOH, HEHTPOH, HOH, HYKIHU],
U30TONBI, PAAHOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUH 3apsi, MPOBOJHUKH,
HOJYIPOBOJHUKHY, JUAJIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, Telo, O00BEM,
arperaTHO€ COCTOSIHUE BEILEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KpUCTAIINUYECKas
peméTka, CruiaBbl, (U3UUECKUE BEIMYMHBI, C€AMHULBI W3MEPEHUsI, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTAThl OCBOEHUS MPOrPAMMBl OCHOBHOIO  OOILEro
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHS XMMHHU B €IWHCTBE Y4eOHOH u
BOCIIUTATEIbHON JEATENBHOCTA B COOTBETCTBUM C TPAAULIMOHHBIMA POCCHUMCKUMU
COLIMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH, INPUHATHIMU B
o0miecTBe MpaBUJIaMM M HOpPMamMHM IOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIM4HOCTHBIE  PE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHBHBIX LIEHHOCTHBIX OPUEHTAUHW W
pacILIMpEeHUe OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMOTHYECKOT0 BOCTIMTAHUSA:

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluen o
NIEPENOBBIX JOCTH)KEHHMSIX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOIIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEIbCKOM, TBOPYECKOM W APYrMxX  BUAAX
NesATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [EATEIbHOCTH NpH
BBINIOJIHEHUHU YYE€OHBIX, TIO3HABATEIbHBIX 3a/Ja4, BBITOJHEHUH XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHUS! K B3aMMOIIOHUMaHUIO
¥ B3aUMOIIOMOIIM B IMIpOLIECCE€ O3TOM y4uyeOHOW MeATeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBO€ TOBEICHHE M TIIOCTYIIKM CBOMX TOBApHILIEW C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO O3HAHNS

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKM M COCTABJISIOLIME
OCHOBY Ul MMOHMMAaHMsSI CYIIHOCTH HAyYHOW KApTHUHBI MHUpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIBI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHUBBI, HAMPABJIEHHBIE HA MOJYyYEHUE HOBBIX 3HAHWU IO
XUMHUH, HEOOXOJUMBIE Jisi OOBACHEHHUS HAOJI0JaeMBbIX TMPOIECCOB M SIBJICHUM,
M03HABATENIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl C€ y4eOHBIMU TEKCTaMHM, CIPABOYHOMN



JUTEPATypOi, MOOCTYHNHBIMU TEXHHUUYECKUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTP K  CamMo0Opa3oBaHWIO, TPOEKTHOM M  HCCIEeN0BATENbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YeHHUS B
JaJbHEHIIEeM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbBSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 *WU3HH, OCO3HAHUE MOCIEICTBUNA U
HENPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIsl, HAPKOTUKOB, KypeHusi),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MAaCHOCTH TMpPU  OOpallleHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) TPy10BOT0 BOCTIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil U TpyJa pa3iIuyHOro poja,
YBaXEHUE K TPyAy U pe3ynbTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TPUMEHEHMsI MPEJAMETHBIX 3HAHUI 10 XUMHUH, OCO3HAHHBIM BBIOOD
WHIUBUYAIbHOM TPAEKTOPUHU MPOAOKEHUSI 00pa30BaHus C YYETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON pOo(eCCUOHATIBHON IE€ATEIbHOCTU U PA3BUTHS HEOOXOIUMBIX YMEHU,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATILHOM Ccpenie;

6) 9K0JIOrH4eCKOTr0 BOCIIMTAHMSI:

HKOJIOTUYECKU II€JIeCO00Pa3HOE OTHOIICHHWE K MPHUPOAE KAaK HCTOYHHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CYLIECTBOBaHUs, TOHUMAHUE [IEHHOCTH 310POBOIrO U
O0e3omacHOro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 30pOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
paBuJ €30MACHOTO MOBEICHUS IPU paboTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPENON, 151 TOBBILLICHUS
YPOBHSI ~ 9KOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell MX peleHuss MOCPEICTBOM METOJ0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaIMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBbIE IS
dbopMupOBaHUSI MHUPOBO33pPEHHUs OOIEHAY4YHbIE TMOHATHS (3aKOH, Teopusl,
MPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax M IMO3BOJISIIOT Ha
OCHOBE 3HaHMI U3 3TUX MpPeIMeTOB (HOPMHUPOBATH MPENCTABICHHE O IEJIOCTHON



HAyYHOW KapTUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIE NEUCTBUS (IIO3HABATEIHHbIC,
KOMMYHUKATUBHBIC, DPETYJISITHUBHBIE), KOTOpble obOecneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYLIECTBJICHUIO y4eOHOM
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI KCTOJIB30BaTh NPHEMBI JIOTHUECKOTO MBINIIEHUS TPU OCBOCHUU
3HAHWI: PacKpBIBaTh CMBICT XMUMHYECKUX TIOHATHHA (BBIIETSATh UX XapaKTEpPHBIC
MPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMH TMOHSTHSIMHU), UCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUSI OTNIETBHBIX ()AaKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEPUH U1l KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHi,
yCTaHABJIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHIYKTUBHEIC, ACTYKTHBHBIC, TI0 AHAJIOTHH),
JienaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MPEIMETHhIE U
MeTaIpeMETHBIC), CHMBOJIMYCCKHE (3HAKOBBIE) MOJICIH, UCIIONh3YEMbIC B XUMHH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TTPEACTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ JJIEMEHTAa), XUMUYeckas (opMmyrna U ypaBHEHHE
XUMHUYECKON peakIuy — MpU PEHICHUH Y4eOHO-TIO3HABATENIbHBIX 3aj1a4, ¢ YYETOM
ATUX MOJENBHBIX TPEJICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYCCKUX PEaAKITHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciieoBarebCKkie 1eHCTBUSL:

YMEHHUE HCIIOJIh30BaTh TOCTABJICHHBIE BOIMPOCH B KAdyeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI ISl (OPMHUPOBAHUS THIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

NpPUOOPETEHUE OIbITa IO TUIAHUPOBAHUIO, OPTaHU3AMU W TPOBEIACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaAOII0JaTh 3a XOJOM IMpoIllecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, (POPMYITHPOBATH 000OIIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, MCCIICIOBAHUS, COCTABIATh OTYET
O MpoJIeNIaHHOM padoTe.

Pa6ora c undgopmanmueii:

yMEHUE BBIOWpATh, AHAIM3UPOBATHh WM HWHTEPIPETHPOBATH WHOOPMAIUIO
Pa3IMYHBIX BUJOB U (HOPM TPEIICTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIONYJIApHAsE JUTEpaTypa XHWMHUYECKOTO COJCpP)KaHUS, CIPABOYHBIC
nocobus, pecypcel MHTepHETa), KPUTHYECKH OICHUBATh NPOTUBOPECUMBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3apOoChl NPU MOHCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX ISl BBITTOJHEHUS
y4eOHBbIX W TIO3HABATEIbHBIX 3a/1a4 ONMpPEAeNEHHOTO TUMa, MTPUOOPETEHUE OIbITa B
0o0JaCTH  UCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIQJICHUE KYJIbTYPO aKTUBHOTO MCIIOJIb30BAHUS PA3IIUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENBHO BBIOMpPATh ONTUMAJIBHYIO (POpMY MPEACTaBICHUS HH(POPMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U AaHAJIM3UpOBaTh B IIpolecce Yy4yeOHOW U
UCCJIEIOBATENLCKON JEATEIbHOCTH UHPOPMAIIMIO O BIMSHUU MPOMBIIIICHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAIOIMIEH IPUPOIHON
Cpepl.

KoMMyHnKaTHBHBIC YHHBEpPCAJbHbIE yUeOHbIe JelCTBHUA:

YMEHUSI 3a/laBaTh BOMPOCH (B XOJ€ Jauajora W (WId) JAUCKYCCHH) IO
CyLIeCTBY  OOCyXJaeMol  TeMmbl, (OPMYJIUPOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

YMEHHSI ~ TPEACTaBISITh  MOJYyYEHHBIE  pPE3yNbTaThl  O3HABATEJIBHOM
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JelaThb MPEe3eHTAIHIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO JKCIIEPUMEHTA (JJaOOPaTOPHOIO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTEIbHOM M HMCCIIEIOBATENLCKOM  NIEATENBHOCTH TMPU  PEIICHUU
BO3HUKAIOIIUX TPoOJeM Ha OCHOBE yuéra OOIIMX HWHTEPECOB W COTIACOBAHUSA
no3unui (00CcyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JIEWCTBUH, OIpelIelIeHHe KpPUTEpUEeB IO OLIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryisiTuBHBIe yHUBepcaibHblIe YUeOHbIe 1eCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEACNATh LEIH AeATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3PpheKTUBHBIE CIIOCOOBI peleHns YIeOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSITEIBHO COCTaBISTh WM KOPPEKTHPOBAThH
MPEJIOKEHHBIM  aJITOPUTM JEHUCTBUM INPU BBINOJHEHUM 33JaHUN C YYETOM
MOJTyYEHHUSI HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBaX U PEaKLUsX,
OLICHMBAaTh COOTBETCTBUE IOJIYUEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHUE
UCTIONTb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, MTpeIjiaraéMble B YCIOBUHU 3aJaHHM.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB [0 OCBOCHHUIO 0053aTE€IHHOTO
COJIEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW (QeaepanbHON paboueil mporpamMMmon,
BBIICTISIIOT: OCBOEHHBbIE OOYYaIOIIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS M CIIOCOOBI



JNEUCTBUM, BUABI JEITEIBHOCTH IO T[OJYYEHUIO HOBOTO 3HAHHWS, €ro
WHTEpHIpEeTaluy, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX H
HOBBIX CUTYaIUsX.

K koHIy oOyueHus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUIM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COSAUHEHUH, MOJISIPHBIA O0BEM,
OKCHUJ, KHCJIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPHULATEIIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peakuus, Kiaccupukaiusi peakiui: peaxiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUs, pEaKUUd 3aMEIICHUS, pPEaKIHNU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aroMHas OpOuTallb, pPaaHyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJspHAs KOBAJCHTHas CBS3b,
WOHHas CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi J0Jisl BEIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUIA;

e OIpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OMHApHBIX  COCIUHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEIEIEHHOMY KJAcCy COEIUHEHHU MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAasi W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMmbIci [lepuoanueckoro 3akona JI. M. Mennaeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aK0OHa ABOTajIpo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckon
CUCTEMbl XMMHMUYECKHMX OJJEMEHTOB: pa3jiuyaTh IMOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
OOJNBINIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOPHhIE HMEIOTCS B
tabnuie «llepuonuueckass cucrteMa Xumudeckux osnemeHtoB J[. .
MeHneneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, o0lllee YUCIO0 PIEKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOINHME XMMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHKUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 1o (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHau3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allulo, KJacCU(pUKAIUIO,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBS3€H — I WM3YYCHHUS CBOWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  MOJIb30BAaHUS  XUMHYECKOW  TOCYyAOM |
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBwiaM OOpalleHusi C
BCI[ECTBAMH B COOTBETCTBHUM C WHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHX ONBITOB M0 TIOJYYEHHIO W COOUpaHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa UM KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEAEIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 MHANKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBATh CMBICII OCHOBHBIX XHMHUYECKUX IIOHATHUH: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIECHb
OKHCIICHUS, XUMHUECKasl PEeaKIMsi, XUMUYECKasi CBs3b, TEIIOBOIM 3¢ (eKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  PAcTBOpP,  BJIEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, JICKTPOIUTUYECKAsT IHUCCOLMANUs, PEaKLUU HMOHHOIO
oOMeHa, Karajau3aTop, XHMHUYECKOe paBHOBECHE, OOpaTuMble U



HEOOpaTUMBIE pEaKINK, OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIE PEAKIIHH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIECHHME UM  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeéTka, KOppo3us METasuioB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakuuu, MNpelesIbHO JOMycTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITHUU H
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJICHUS (HOpPMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BAJIGHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
ONpeAenEHHOMY KJIacCy COEIMHEHHA 1o (opmyiaM, BUA XUMUYECKON
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYEcKasi)) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAacCTBOpaxX HEOPTraHUUYECKUX COCAMHEHUU, TUM KPUCTALTUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomumueckoro 3akona J[. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIUCHIBaTh W XapaKTePHU30BATh
tabnmnunyto Gopmy Ileproandeckoil cUCTeMbl XMMHYECKUX DJIEMEHTOB:
pa3nuyath TMOHSTUSL «rjlaBHash mnoArpynmna (A-rpymma)» u «moOo4Has
noarpynna (b-rpynmna)», manbsie u OOJbIIME TMEPUOJBI, COOTHOCUTH
0003HaYCHHUS, KOTOpPhIE MMEITCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YHUCIO DJJIEKTPOHOB H
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIOSIM), OOBSCHSITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIMHEHUUN B
npeaenax MajblX NEPUOJIOB U IIABHBIX MOATPYMI C YUETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIECTRA,
XUMHUYECKHE peakiuu (10 YMCIy U COCTaBy YYacCTBYIOIIMX B pPEaKIUH
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKAasi OMNKUCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

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



oOMeHa, ypaBHEHUS pEaKIWi, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIIBHYIO MOJCKYJSIPHYIO H  MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOro »JJeMeHTa 1o (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEILIECTBA B pacTBOPE, MPOBOJAUTH PACUEThHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBWja  MOJb30BaHUS  XMMHYECKOM  TOCYIoll |
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXe IMpaBuUjia OOpallleHUs C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB IO TOJYYEHHI0 M COOUpaHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoOonart-, docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICTUTCIIBHON NEATEILHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allUI0, BBISIBIICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIC€ METOJbI TO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAHNE, SKCIECPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u dyeKTPOHHBbIE (HU(pPOBHIE)
KoHTpoJsbHbIe IMpakTueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoTsbI padoTsbI
Pa3nen 1. [lepBoHavajibHble XUMHYECKHE MOHATHS
Xumus — BaxkHas 00J1acTh
€CTECTBO3HA
11 TECTBOSHATIEL T 5 2 https://m.eds00.ru/Y NVIX660G
MPaKTUYECKOU JCSITEILHOCTH
yeJI0BeKa
B
1.2 CIHIECTBA M XHMITHECKHC 15 1 https://m.edsoo.ru/ONNXR1VFO
peaxkuu
Wroro mo pazneny 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
B .K I
2.1 O3AYX. RUCTOPOAL. LIOHATHE 6 https://m.edso0.ru/D5BORTY30
00 okcugax
B I
2.2 OAOPOAL. LIOTHATHE O 8 1 https://m.edso0.ru/5D61JZ6PS
KHCJIOTaX U COJIAX
Boma. P I
2.3 ona. Pactsoper. Ionstne 00 5 1 1 https://m.eds00.ru/M1315KJBM
OCHOBAHUAX
OCHOBHBIE KJIACCBI
2.4 . 11 1 1 https://m.eds00.ru/0T5A5SMOWT
HEOPraHMYECKUX COCTUHEHUN
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB J[. . MenaeseeBa. CTpoeHune aToMoB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/ITeJII)HO-BOCCTaHOBI/ITeJII)Hble pealcum[



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuoauueckuii 3aK0H U
[Tepuonnueckas cucrtema

3.1 XUMHYecKux 3aementoB 1. U. 7 https://m.edsoo.ru/TCBJBVWFZ
Menneneesa. Ctpoenue
aTroma
XuMUYeCcKas CBS3b.
3.2 OKHCTUTENBHO- 8 https://m.edsoo.ru/FEAOABDPF
BOCCTaHOBUTEIIbHBIC PEAKIIUU
Uroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PeszepBHoe Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

[10 ITPO'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KosmuecTBo 4yacos
HaumeHoBaHue pa3aesioB  TeM JJeKkTpoHHbIE (IU(PPOBHIE)
Ne ni/mn Konrpoabnbie | IlpakTnyeckue
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
[ToBTOpE 0 i
11 PTOPCHHE H YIIYOICHHE SHAHHHI 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3JielioB Kypca 8 kiacca
OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX
1.2 N p 4 https://m.edsoo.ru/AFN4LWG7U
peaxiuii
DnexTpo ecKasi IUCCOLalus.
13 ICKTPOTHTICCIAT CCOLHAIIA 8 1 1 https://m.eds00.ru/KODURSOVY
XUMHUYECKUE PEAKIIMU B PACTBOPAX
Hroro no pazaeny 17
Pasznea 2. Hemera/iinl 41 UX COeTUHEHUSHA
OO01mmas xapakTepuCTHKa XUMHUECKHUX
21 = P P 4 1 https://m.edso0.ru/ZTN1F700I
aneMeHToB VIIA-rpynmnsl. ["anorenst
OO0m1as xapakTEPUCTHKA XUMUYECKHIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COEZIMHEHUS
OO61as XxapakTepucTUKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A3ot, pocdop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCTMHEHUS
OO01mas xapaKTepUCTHKa XUMHUYECKHUX
24 anemeHToB [VA-rpynmnsl. Yraepoa u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHHI U UX COSAMHCHHUSI
Hroro no pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

3.1 OO0mue cBOMCTBa METAIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxueiiime MeTamuibl U UX COSAUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro mo pazneny 20
Pa3nes 4. Xumus u okpyskamas cpeaa
41 BerecTea u MaTepHATL! B KM 3 https://m.edso0.r/ TENBWEF7Y
YeloBeKa
Wroro mo pazneny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBILIEE KOJIMYECTBO YHACOB I1O 68

[TIPOT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourposbubie | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThbI
1 Hpeamer Xiniit. POt XUMHH B AKH3HH 1 https://m.edsoo.ru/L62DS2CZR
yenoBeka. Tena u Bemecrsa
2 IMousaTue 0 MeTOaX MO3HAHUSA B XUMUU 1 https://m.edsoo.ru/9ZJAEW050
[Tpaktuueckas padora Ne 1 «IIpaBuia
3 padoTEl B 1a00paTOpHit 1 NPHEMEI 1 https://m.edsoo.ru/L5EW4353D
oOparieHus ¢ J1abopaTOpHbIM
000pyI0BaHHEM
4 Hucroie BemeCTBafI emecH. Criocods! 1 https://m.edsoo.ru/6TME21FW8
pazzeneHus cMmeceit
[IpakTrueckast padora Ne 2 «Paznenenue
5 cMmecell (Ha mpuMepe OUHUCTKY MOBapeHHOMN 1 https://m.edsoo.ru/K3LS5MCRY
COJIN)»
6 ATOMBI 1 MOJICKYJTBI 1 https://m.edsoo.ru/BLS04WTB8
X .
; MMUYECKHE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) 1 https://m.edsoo.ru/AH3DADNAX
XUMHUYECKHX 3JIEMEHTOB
IIpocTeie u cnoKHBIEC BEIIECTBA https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 https://m.edso0.ru/IMOBJ3QZ5
3aK0H TOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas ¢popmyna. BaneHTHOCTD 1 https://m.edsoo.ru/IMC496FX6
ATOMOB XMMHUYECKUX DJIEMEHTOB
11 OrHOCHTE b HAA aTOMHAs Macca. 1 https://m.edso0.ru/PIZPCIMDX
OTHOCUTETBHAS MOJICKYJISIPHAS Macca



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX

MaccoBas 1019 XUMHYECKOro 3JIeMEHTAa B

12 https://m.edsoo.ru/GHV58QMVE
COeIMHEHUN
K e elle .Mons. M

13 OMMACCTRO BEMICCTRA. MOIb. MOIpHAA https://m.eds00.ru/368UNL5Y 2
Macca
dusugeckue €CKHe e .

14 HSIHCCIHE H XHMHIHCCIIE ABACHIN https://m.eds00.ru/YZM8S6ATH
XuMHYECKast PeaKIus
II

15 pHSHAKH ! yCHOBHHUHpOTeKaHHH https://m.edsoo.ru/N6DVNJIKQ5
XUMUYECKHUX PEaKIuid
3 .

16 AIKOH COXPAHCHIUA MACCLI BEIECTB https://m.edsoo.ru/M8DS4IHVM
XUMHUYECKUE YPAaBHEHUS
B

17 BIYMCJIEHUS KOJIMYECTBA, MACChI BeH_EeCTBa httos://m.edsoo.ru/LUYQU3EQE
M0 YPaBHEHUSAM XUMHYECKHUX PEaKIIHii
Kiaccupukanuss XMMHUYIECKUX peaKIIHid

18 (coenuHeHus, pa3JIoKEHUS, 3aMEIICHHS, https://m.edsoo.ru/L4807LAGB
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHIMKIoneauct. O0o0Imenne u https://m.edsoo.ru/P1IWARH3AB
cUcTeMaTH3alus 3HaHuH
K 3] Nel

20 OFTPOTBHAN pabota JA2T HO ToMe https://m.edsoo.ru/ON62SNERU
«BemecTBa U XUMHUYECKUE PEAKIIMH
Bo3agyx — cmech ra3zoB. CoctaB Bo3ayxa.

21 Kucnopon — 31eMeHT 1 IpoCcToe https://m.edsoo.ru/XONONRN1P
BemecTso. O30H
dusnyeckue 1 XUMHUYECKUE CBOMCTBA

22 KHCJI0po/1a (Peakliuu OKUCICHUS, TOPEHHUE). https://m.edsoo.ru/FBS1JRKMB
ITousTHe 00 OKCcHIaX
C §)

23 TTOCODB HOMYHCHIA KUCAO0pOAa B https://m.edsoo.ru/VJWB6A2RD

na6opaTopI/H/1 U IPOMBIIIJICHHOCTH.



https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD

[TpumeneHue Kuciopoa

TennoBoii 3¢ (PEeKT XUMHUECKON peaKIu,

24 MOHATHE O TEPMOXUMHUYECKOM YPABHEHUU, https://m.edsoo.ru/PNMKJZHKX
9K30- U SHAOTEPMHUUYECKHUX PEAKLIUIX
TornmmBo (HedTh, yroib 1 METaH).

25 3arpsi3HeHue BO31yXa, COCOObI €ro https://m.edsoo.ru/USNY5UUW?2
IPEJOTBPALLEHUS
[IpakTrueckas pabora Ne 3 o Teme

26 «[Tomyuenne u cobupanue KUCIOPOAA, https://m.edsoo.ru/5516UHX3R
W3Y4YEHUE €r0 CBOMCTB)

27 Bozopon —aiement 1 npoctoe BettecTso. https://m.edsoo.ru/WD392ACWB
Haxoxnenue B mpuponae

08 Pu3nyecKue U XMMUYECKUE CBOMCTBA https:/m.eds00.ru/0SZ28459R
Bojiopoja. [Ipumenenue Bogoposa.

29 [TonsaTHE 0 KUCTOTAX U COMSIX https://m.edsoo.ru/TMWNIVC43

30 Cniocobe! nosty e BoA0pOAa B https://m.edsoo.ru/C9TO9UCIP
nabopaTtopuu
[IpakTuueckas pad6ora Ne 4 o Teme

31 «[Tonyuenue u cobupanue BOIOPOAA, https://m.edso0.ru/SS3WAX33K
W3Y4YEHUE €r0 CBOMCTBY»

32 MounsipHblii 00BEM ra3zoB. 3akoH ABOraapo https://m.edsoo.ru/M3KSO1QDQ
Brrunciienus 00b€Ma, KOJIMUECTBA

33 BELIECTBA ra3a 10 €ro U3BECTHOMY https://m.edsoo0.ru/MXGOY304M
KOJIMUECTBY BEILIECTBA U 00BEMY
Boruncnenus 006EMOB ra3oB 1o

34 YPaBHEHHUIO PEAKIIMHN HAa OCHOBE 3aKOHA https://m.edsoo.ru/9TQ8AXABY
00BEMHBIX OTHOIIICHUH Ta30B

35 duznueckre 1 XUMHYECKIE CBOMCTBA BOJIBI https://m.edsoo.ru/7AOGFZK4R



https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R

Cocras ocHoBaHuil. [Tonsarue 00

36 https://m.edsoo.ru/IXB2W6IVL
WH/IUKAaTOpax
Bopa kak pactBopurens. Hacblennsle u

37 HEHACBILLIEHHBIE pacTBOPBI. MaccoBas 10 https://m.edsoo.ru/MKHXPOFH4
BEIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 no Teme
«ITpuroroBieHrEe pacTBOPOB C

38 bt T B IU{H bacte Up g . https://m.edsoo.ru/WXUKPAUOA
onpeenEHHON MacCOBOH JoJei
PacTBOPEHHOTO BEWIECTBA»
KontponbHas padota No2 no teme

39 HHPOIIbHA pabota a2 10 TeM htps://m.eds00.ru/JM7935DRY
«Kucnopoa. Bonopoa. Boga»

40 Oxeutpt: COCTaB, KnacCHpUKALHA, https://m.edsoo.ru/5TFSJINAY
HOMEHKJIaTypa
[TomydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo0.ru/8JAZ9YWS2
OKCHUJIOB
0] :

42 CHOBAHNA: COCTAB, KIACCHOHKALH, https://m.edsoo.ru/5U397HU5SC
HOMEHKJIaTypa
I o

43 onyquHUe 1 XMMITAECKHE CBOMCTBA https://m.edsoo.ru/GD9A28ROE
OCHOBaHUU
Kucnotsr: , ,

44 HICITOTBI: COCTaB, KIACCH(HKAIUs https://m.edso00.ru/Q6U4WEBK?7
HOMEHKJIATypa
n o

45 OTIYHCHHE H XHMITIECHE CBOHCTRA https://m.edsoo.ru/Z2GCRN45W
KHUCIIOT

46 Comu (cpemrne): HOMeHKﬂaTyvpa’ crioco0e! https://m.edsoo.ru/JSNUIM9TJ
MOJIY4eHUs, XUMUYECKUE CBOMCTBA
IT 6ota Ne 6. P

47 paitirecial pabota ctiene https://m.edsoo0.ru/58D13JF7V

OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME



https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V

«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEIMHEHUIN)

48

['eneTnueckas cBsi3b MEXAY KilaccaMu
HEOPraHUYECKUX COECIUHEHUI

https://m.edsoo.ru/YDS6ZRE31

49

0O0001eHME ¥ cucTeEMAaTH3alus 3HAHUN

https://m.edsoo.ru/STBUOEEYN

50

Kontponbnas padora Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHun"

https://m.edsoo.ru/AFA7IDULD

51

HepBHe IIOIIBITKH KJ'IaCCI/I(l)I/IKaLII/II/I
XUMHYSCKHX 3JIeMeHTOB. IloHsaTue o
Ipynimax CXOAHbIX 3JICMCHTOB

https://m.edso0.ru/C0V3CC214

52

[Iepnoanueckuii 3akoH u [leprnognueckas
CHUCTEMa XMMUYECKUX IeMeHToB []. 1.
Menneneesa

https://m.edsoo.ru/X9F1NR3U8

53

[Tepuoipl, rpynmbl, MOATPYIIIHI

https://m.edsoo.ru/NQOMWWJIRXN

54

Ctpoenue aromoB. CocTaB aTOMHBIX sIZIED.
H3oromnsl

https://m.edsoo.ru/IMUDOMR5H

55

CTpOCHI/Ie OJICKTPOHHBIX 000JI04EK aTOMOB

anemMeHToB [lepuoanueckoii cucremsr /. 1.

MenneneeBa

https://m.edsoo.ru/T95YNV8EB2

56

XapakTepHUCTUKAa XUMUYECKOTO DJIEMEHTA
II0 €ro NoJIoKeHuIo B [Iepnoanueckoit
cucteme /1. 1. MenaeneeBa

https://m.edsoo.ru/Y IP04OMDX

57

3nauenwne [leproanyeckoro 3akoHa st
pa3BUTHUA HAyKU U npakTuku. /1. 1.
MeHieneeB — y4€HBIN, MEAAror U
rpaXk1aHUH

https://m.edsoo.ru/SZD8XEQQP

58

Peseprubiit ypok. O600611eHNE H

https://m.edsoo.ru/ZCQTRP0O8Y



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

cucremaTu3anus 3Hanui / Becepoccuiickas
poBepouHas pabora

Kontponbnas padora Ne4 o teme

59 «Ctpoenue atoma. XuMHUYeCKast CBA3b» / 1 https://m.edsoo.ru/FT1ZF99WF
Bcepoccuiickas mpoBepouHas pabota

60 f;;iiii;iﬂif‘;:ﬁg?b ATOMOE 1 https://m.edsoo.r/HZA110EDS

61 Honnas xumuyeckas CBA3b https://m.eds00.ru/3SY1RJIKVI

62 KoBanenTHas nmosispHas XuMHUYECKasl CBSI3b https://m.edsoo.ru/EOL3MT2AE

63 E:ZiﬂeHTHaﬂ HOLTOIBIPHA XIMICCKA 1 https://m.edso00.ru/9YVR3FUXI

64 CreneHb OKHCICHUS 1 https://m.edsoo.ru/RA6CVXM66

65 OKHCIHTCIIHO-BOCCTAHOBHTELHbIC 1 https://m.edsoo.ru/ZXNCA7DOZ
peaxyu

66 OkucnuTenr U BOCCTAaHOBUTENHN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHslit ypok. O600111eHNE U

67 CHUCTEeMaTU3als 3HAaHU M0 TEME 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenne aroma. XuMu4ecKas CBsI3b»

68 f;iig;iiﬁ;ﬁ'iggg?mm 1 1 https://m.edsoo.ru/7DNRBZ948

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoxka Kontpoabubie | IlpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI

[Tepuonuueckuii 3akoH. [lepuoauueckas

1 cucTeMa XUMMHUYEeCKUX aemMeHToB [[. 1. 1 https://m.edsoo0.ru/ECRKA90AY
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB

2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/GNJPEROFB
MIEpPUOIOB
Knaccudukanms u HomeHkiarypa

3 Purcan P 1 https://m.edsoo.ru/WTO1WRA2Q
HEOPraHMYECKUX BEIECTB
Buibl XuMHUUYECKO CBS3H U TUIIBI

4 A . 1 https://m.edsoo.ru/UI4Y5CFRV
KPUCTAJUTMYECKUX PEHIETOK
KonTponbnas padorta Nel o teme

5 «IToBTOpeHue u yriy0neHue 3HaHu 1 1 https://m.edso0.ru/J4X8ZN212
OCHOBHBIX pa3JIeioB Kypca 8 kiaccay
Knaccudukanmss XuMu4ecKux peaxkium

6 Quicans peard 1 https://m.edsoo.ru/X8XAE7E2]
10 Pa3JIMYHBIM [TPU3HAKAM
[ToHsITHE O CKOPOCTH XUMHUUYECKOU

7 peakuunu. IloHATHE O TOMOTEHHBIX U 1 https://m.edso0.ru/6VLXCYY7N
TETEPOreHHBIX PEAKIIMIX
[loHsiTHE O XUMHUYECKOM PAaBHOBECHH.
@dakTophl, BIUSAIONINE HA CKOPOCTh

8 PRI, BIIHOM P 1 https://m.edsoo.ru/HAFH7NZNM
XUMHUYECKON PEAKLUU U MOJIOKEHUE
XUMHUYECKOTO PABHOBECHUS

9 OKHCTUTENEHO-BOCCTAHOBUTEIILHBIC 1 https://m.edso0.ru/648V11026



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26

peaxkuuu

Teopust 3IEKTPOTUTUIECKON

10 nucconuanui. CusabHbIe U cadbie https://m.edsoo.ru/2KCYCLZ16
JIEKTPOJIUTHI

11 HonHble ypaBHEHUS peakuui https://m.edsoo.ru/VN2SBION1R
XHUMHUYECKUE CBOMCTBA KUCIIOT U

12 OCHOBAHHUH B CBETE MPEJICTABICHUIA 00 https://m.edsoo.ru/8HH81YVXI
JIEKTPOIUTUYECKOH TUCCOIAaLuU
XUMHUECKUE CBOICTBA CoJlel B CBETE

13 MIpeICTaBICHUH 00 JIEKTPOIUTHUECKON https://m.edso0.ru/ETD5QTS4G
JMCCOLUALIUU

14 [TonsiTue 0 rugposn3e conei https://m.edsoo.ru/9JFRAVESW

15 O06o0muieHne u cucTeMaTH3aus 3HaHAN https://m.edsoo.ru/FEEIZRMBG

16 [Tpaktuyeckas padora Ne 1. «Pemenne https://m.eds00.ru/7VXTEHITA
HKCHEPUMEHTAIbHBIX 33124
KontponbHas padora Ne2 o teme

17 «DNEeKTPOIUTUYECKAS AUCCOLIUALIMS. https://m.edsoo.ru/9RKLZDNUX
XUMHUYECKUE PEAKIIMU B PACTBOPAX)»
OO6m1ast XapaKTepUCTUKA TAJIOTEHOB.

18 XHMMHUUYECKHE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/NNYKYZF12
xJiopa
Xnoposogopos. CossiHast KUCIIOTA,

19 XUMHUYECKHE CBOMCTBA, TTOJIYICHHE, https://m.edsoo.ru/CWVSHCD2M
IIPUMEHEHNE
IIpakTryeckas pabora Ne 2 o Teme

20 «ITomydeHnne CoNMTHON KUCIIOTHI, https://m.edsoo.ru/PVEXIYWEG
H3y4YEHUE €€ CBOKCTBY»

21 Brruncnenus no ypaBHeHUsAM https://m.edsoo.ru/4BI5H070F



https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F

XHUMHUYCCKUX peaKuHﬁ, €CJIM OJJTMH U3
pE€arcHTOB JaH B HN30BITKE

22

OO6m1ast XapaKTEepPUCTHKA 371eMEHTOB VIA-
TPYIIIIBI

https://m.edsoo.ru/\VMWKERSEP

23

AmnoTponHbie MOTU(MUKALIUN CEPBIL.
Haxoxnenue cepbl ¥ €€ COeTMHEHUN B
npupoje. XMMAYECKHUE CBOMCTBA CEPhI

https://m.edsoo.ru/CX10EU8PO

24

CepoBojaopo, cTpoeHue, GU3NIECKUe U
XMMHYECKHE CBONCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxkcunbl cepbl. CepHasi KMCIIOTA,
(bu3HUYecCKre U XUMUIECKHIE CBOWCTBA,
MIpUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

26

XHAMHMYECKUE PEAKLUH, JIEKALLUE B
OCHOBE IPOMBIIICHHOTO crocoba
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpA3HEHUE OKPYKAIOLICH
CpEIbl COEAUHEHUSMU CEPbI

https://m.edsoo.ru/H7FT3NON4

27

BriunciieHre MaccoBOM JOJIM BBIXOJA
MPOAYKTa PEaKIUU

https://m.edsoo.ru/HSJE186WN

28

OO6m1ast xapaKTEpUCTHKA SJIEMEHTOB V A-
rpynmnsl. A30T, pacipocTpaHeHHE B
npupoje, Gu3nuecKrue U XUMUYECKUe
CBOMCTBa

https://m.edsoo.ru/WAHRMB976

29

AMMuak, ero pu3HUecKue U XUMUYECKUE
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYESF13

30

ITpakTryeckas padora Ne 3 o Teme
«[TomyueHne aMmmuaka, N3ydeHHe ero
CBOWCTB»

https://m.edsoo.ru/JORP641FJ



https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

A3OTHas KUCIIOTA, e€ (hru3ndecKue u
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHMUS B KAUE€CTBE MUHEPAIIbHBIX
ynoOpeHuii. XuMU4YeCcKoe 3arpsi3sHeHHE
OKpY>Karollen cpelibl COEAUHEHUSIMHU
azora

https://m.edsoo.ru/SHBKCIQCB

33

dochop. Oxcua poctopa (V) u
dhochopnas kucinora, GU3NIECKUEC U
XMMHYECKHE CBOMCTBA, MOJTyYCHUE

https://m.edsoo.ru/GDQJSO3WP

34

Hcnonp3oBanue GochaToB B Ka4eCTBE
MUHEpAIBHBIX yI00peHuii. 3arps3HeHne
MIPUPOIHON cpenbl pochaTamu

https://m.edsoo.ru/UAZ3HU6G5V

35

VYriepoa, pactpocTpaHeHUE B IPUPOIE,
(busnvecKkre 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

OKcHUjIbI yriepoia, ux Gu3HIecKue u
XUMHYECKUE CBOMCTBA. DKOJIOTHYCCKHE
npoOJIeMbI, CBS3aHHBIE C OKCHIIOM
yraepoaa (1V)

https://m.edsoo.ru/OXQAPGNCF

37

VYrospHas KUCIIOTa U €€ COJIU

https://m.edsoo.ru/O0HQHDG6IPA

38

ITpakTruueckas padora Ne 4 o reme
"[losrydeHne yrieKuciioro rasa.
KagecTBeHHast peakuus Ha KapOOHAT-

n

HOH

https://m.edsoo.ru/G2HZXQGCS8

39

IlepBoHauabHBIE TOHATHS 00
OpPraHMYECKUX BEUIECTBAX KaK O
COEAMHEHUSX YIiIeposa

https://m.edso00.ru/30T12109Z

40

Kpemuuii u ero coennHeHus

https://m.edsoo.ru/75JXNHO0I8



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8

[IpakTrueckas padora Ne 5. Pemenue
IKCIEPUMEHTAIBHBIX 337124 110 TeMe

41 . https://m.edsoo.ru/O7E8DOD7Z
«BaxHel111e HeMeTaUTbl U UX
COCTMHEHUS
Kontponbnas padora Ne3 mo teme
42 «Baxueinme HeMeTauIbl U UX https://m.edso00.ru/S85J9UGH3
COCMHEHUS
OO01as XapakTepUCTUKa XUMUYECKUX
3JIEMEHTOB — METaJIOB. MeTamnueckas
43 CBA3b U METAJUIMYECKAsi KPUCTAIINYECKAst https://m.edsoo.ru/XK1GYPCO1
pemérka. Pu3n4YecKue CBOMCTBA
METaJIOB
XuMUYecKre CBONCTBA METAILJIOB.
44 DIEKTPOXUMHUYECKUH PSAJl HAIIPSKEHU N https://m.edsoo.ru/Z7YRNPAEW
METaJIIOB
OO6mre criocoObl MOTYYeHHUST METALTIOB.
45 Cruasbi. BHqHCHeHI{ﬂ H1O YpaBHCHIAM https://m.edso00.ru/G54GDQI2D
XUMHYECKHUX PEAKIIHiA, €CJIN OJIUH U3
pEeareHToB COAEPKUT IPUMECH
46 [TonsiTHe 0 KOPPO3UU METAILIIOB https://m.edsoo.ru/4AFIGDOWOW
47 IllenoynbIe MeTAILIBI https://m.edsoo.ru/X1B4BPUW?2
48 OKcuabl ¥ TUIPOKCUIBI HATPHS U KaJTUs https://m.edso00.ru/Q4DX0G3U9
49 Llenour03eMenbHbIC METAITEI — KaTbIHH https://m.eds00.ru/REOCDYOK®6
Y MarHui
50 Baxxneiiine coeTMHEHUS KaIbLIMS https://m.edsoo.ru/CIR96CMZA
51 O060061IeHre U cucTeMaTH3aIus 3HaHUHA https://m.edso0.ru/O5PXGG1BE
52 HKECTKOCTE, BORBI H CHIOCODH 68 https://m.eds00.r/WFMBFTTTP

yCTpaHEHUs



https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

[TpakTrueckas padota Ne 6 o Teme

53 "YKEcTKoCTh BOABI U METOBI €6 https://m.edsoo.ru/NFIROKB8J
ycTpaHeHus"

54 AnroMUHUN https://m.edso0.ru/9ZJ8RD1TV

55 AMBOTEPHLIC CBOFCTBA OKCHA I https://m.edsoo.ru/NI5K110J5
THJIPOKCUIA

56 Keneso https://m.edsoo.ru/F20NJR5SR

57 Oxcuet, runpoken et u com xenesa (11) https://m.edsoo.ru/IRTUBLAMP
u xene3a (I1I)

58 O60061eHre 1 cucTeMaTH3aus 3HaHUH https://m.edsoo.ru/NAONGHGKZ
[IpakTuueckas padbora Ne 7. Pemienue

59 SKCHepHE/IeHTaHBHHX a7t HO TeMe https://m.edso0.ru/ZN7G0QSMX
«BaxxHelme MeTamibl U UX
COEAMHEHUS»
Boruncnenus no ypaBHEeHUsIM
XUMHYECKHUX pPEaKLni, €CIIM OJIUH U3

60 peareHToB JjaH B U30BITKE UM COJEPKHUT https://m.edsoo.ru/AYD2HESIY
puMecH. Berancnenus MaccoBoil 1oy
BBIXOJIa MTPOYKTA PEAKIINH

61 O06o0mIeHne 1 cUCTeMaTH3aIHsI 3HAHUHA https://m.edsoo.ru/B8T9VTKOP
KontponbHas padora Ne4 o teme

62 «BaxHeime MeTamibl U UX https://m.edso0.ru/703C804GN
COEMHEHUS»

63 BetliecTsa i MaTepHALI b MOBCCAHEBHON https://m.edsoo.ru/OFI32JMTO0
KU3HU YeJoBeKa

64 AMMHECKOE 3ATPA3HEHHE OKPYIKAIOLLCIt https://m.edsoo.ru/9ANGYEYQI
cpenbl

65 Ponp XxuMuu B pelieHuN 3KOJIOTHYECKUX https://m.edso0.ru/18Q203Y 28



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28

npooeM

PesepBHeIit ypok. O6001meH e 1

66 . 1 https://m.edsoo.ru/DT1BAS5U4
cucreMarul3anusa 3HaHNuUu
P 7 .

67 C3CPBHBI YPOK 0606?&{“6 " 1 https://m.eds00.ru/P52TJZNXV
CHUCTEMaTH3aIUs 3HAHHH
PesepBubIil ypok. O60011IeHNE 1

68 . 1 https://m.edso00.ru/TMK36TJZG
cucreMarul3anus 3HaHUUu

OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHOMN ITPOTPAMMBbBI

8 KJIACC

Kon
MPOBEPSIEMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHLIC PE3YJIbTAaTbl 0CBOCHUS OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmMbI OCHOBHOT'O 001ero 06p330BaHI/Iﬂ

1

ITo Teme: ((HepBOHaan'ILHbIe XUMHNYCCKUC ITOHATHA»

11

pPacKpbIBaTb CMBICII OCHOBHBIX XUMHYECKMX IIOHATHI: aTOM,
MOJIEKYJIa, XUMHUYECKUI D3JIEMEHT, IMPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAs U HEOAHOPOJHAs), BaJECHTHOCTb,
OTHOCUTEIIbHAs aTOMHasi U MOJIEKYJISIpHas Macca, KOJIMYECTBO
BELIECTBA, MOJb, MOJIIpHAas Macca, MaccoBas J0JII XHUMHYECKOTO
JJIEMEHTa B COEIMHEHUHU, MOJISIPHBI 00BEM, XMMHUUYECKas peaxius,
KiIaccuuKkanus — peaklMid:  peakUMd ~ COCJUHEHUs,  PeaKIuu
pas3oKEHUs, pEeaKIUM 3aMEIEHHs, pPeakUuu OOMEHa, DJK30- H
SH/IOTEPMHUECKUE DPEAKLUHU, TEMJIOBOH A(PQEKT peakuuu, pacTBop,

MaccCoBas O0Jid BEIICCTBA (HpOHeHTHaﬂ KOHI_ICHTpaI_[I/IH) B paCTBOpEC

1.2

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XWMHYCCKHUX TIOHATHI W

MPHUMCHATH OTU MMOHATUS ITPH OITMCAaHWUN BCIICCTB U UX HpeBpaHIGHI/II\/II

13

HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTaBIeHHS (HOopMys

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

14

PaCKpbIBATH CMBICJI 3aKOHOB COXpaHCHUSA MacCcChI BC€HICCTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOIO  Y4YCHUSA, 3aKOHa

ABorazipo

15

OIpCACIIAATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COEIMHEHUSIX

1.6

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PpCaKIUU (HO qucily " COCTaBy

Y4YaCTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TEIIOBOMY 3P deKkTy)

1.7

BBIUUCIISATh OTHOCUTENBHYIO MOJEKYISAPHYIO U MOJSPHYIO MAaccChbl

BEIIECTB




1.8

BBIUHCIISATH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1o Qopmyre

COCIMHCHMNA,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METOJIbl TO3HAHUS — HAOII0ACHUE,
W3MEpEHUe,  MOJCIMPOBAHUE,  OKCIEPUMEHT  (peajbHBId U

MBICJICHHBIH )

Ilo Teme: «Bakueiimme NpEaACTAaBUTCIIN HCOPIraHUYCCKHUX BECILIECCTB»

2.1

pPaCKpbIBAaTb CMBICTI OCHOBHBIX XHMHWYCCKHX TTOHSITHIA: OKCH,

KHCJI0Ta, OCHOBAaHUE, COJIb

2.2

OIIpCACIIATE MPUHAICKHOCTb BCIICCTB K OHpe,Z[eJIéHHOMy KJ1accy

coeuHEeHui 1o Gpopmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HCOPraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
BEILIECTB PAa3IUYHBIX KJIACCOB, MOATBEPXKJas ONMUCAHUE IPUMEpaMHU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYOIINX XUMHWYCCKUX peaKHI/Iﬁ

25

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B  3aBHCHMOCTHU OoT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHLBIX YCIOBHUAX

2.6

CleIoBaTh MpaBWJIaM TIONB30BAaHUS XHUMUYECKOM TIOCYAOH W
nabopaTOpHBIM O0OpPYAOBAaHHEM, a TaKXKE MpaBHJIaM OOpaIIeHHsS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKLIUSIMHU TIO BBITOTHEHHUIO
na6opaT0pme XUMHUYCCKUX ONBITOB IO IMOJYYCHHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpOB € ONPEACNEHHOM MacCOBOM JIOJE€H pPacTBOPEHHOIO
BEIIECTBA, TNIAHUPOBATh U MPOBOJIUTH XUMHUYECKHE SKCTIEPUMEHTHI 110
pacro3HaBaHUIO pAcTBOPOB IIEIOYEH M KHCIOT C TOMOIIBIO

UHAUKATOPOB (JIakMyc, peHondTanent, MeTHIOPAHX U JPYyrHe)

2.7

MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH

[To Teme: «llepuoanueckuii 3akoH U Ilepuommueckas cucrema
xumuyeckux snemeHToB J[. WM. MenneneeBa. CTpoeHue aToMOB.

Xumuyeckas cBA3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIAN)

3.1

PaCKpBIBATE CMBICII OCHOBHBIX XHMHYCCKHX HOHATHH: AApO aroma,
AJICKTPOHHBIA CJIOW aToMa, aTOMHasi OpOuTan b, paguyc aroma,

XUMHYCCKasd CBA3b, IOJAPHAA KW HCEIOJISAPHAas KOBAJICHTHAs CBA3b,




OJICKTPOOTPULATCIIBHOCTh, HOHHasd CBA3b, HWOH, KaTHOH, AaHHWOH,

CTCIICHb OKUCJICHUS

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUC JJICMCHTHI

3.3

OIMCHIBATh M XapaKTEepHU30BaTh TaOuM4Hyr0 Gopmy llepunomudeckoit
CUCTEMBl XHMHYECKUX D3JIEMEHTOB: pa3jNdaTh MOHSITHS «TJIaBHAs
noarpynma (A rpynma)» u «mnob6ounas mnoarpynmna (b rpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOJbI

3.4

packpeiBaTh cMbica Ilepuoamueckoro 3axkona [[.M. Menneneena:
JEMOHCTPUPOBATh MOHUMAaHUE MTEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKUX DJJICEMCHTOB OT HX IIOJOXCHHUA B HepHOHquCKOﬁ

CUCTEMC

35

COOTHOCUTh  00O3HAuYEHUs, KOTOpbIE HUMeETca B  Tabnwuie
«[lepuonuyeckass  cuctema  XUMHYeckux  anemeHtoB  [I.U.
MenzeneeBa» € YUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3aps] sjapa, o0Iliee 4YHcio

QJICKTPOHOB H PACIPCACICHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIpCACIIATh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI)IX

COEIMHEHUIX

3.7

OIIPCACIIATE BUI XHUMHYECKOH CBS3HU (KOBaJ'IeHTHaH 151 I/IOHHaﬂ) B

HEOPTraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBo U XUMUYECKAs] pEAKIUS

11

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSTHH: PacTBOP,
3JEKTPOJIUTHI, HEINEKTPOIUTHI, AJIEKTPOJUTHUYECKAs AMCCOLMALINS,
peaku MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOparumbie u HEoOpaTHUMbIe peaKiuu,
OKHUCJIUTEITHHOBOCCTAHOBUTEIIHHBIC peaxIumu, OKHUCITUTETTh,
BOCCTAHOBUTENb, OKHUCICHHME W BOCCTAHOBJIEHHUE, aJUIOTPOMHUS,
amMmpOoTepHOCTh,  XMMHYECKasi  CBs3b  (KOBaJE€HTHas, MHOHHAsd,

MeTaJlJIn4ecKas), KpHCTaJUIMYecKass pemeTKka, CIUIaBbl, CKOPOCTh




XUMHYECKOHN peaKkuu

1.2

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATHH H

MNPUMCHATH OTU MMOHATUS ITPHU OIIMCAaHUU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

13

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLUALMU KUCIIOT,
LIEJIOYEH M COJIEH, IOJHBIE U COKpAlICHHBIC YPAaBHEHUS PEaKLMN

HOHHOTrO OOMeHa

14

PacCKpbIBaTh CYHIHOCTh OKHCIHWTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTABJICHUA 3JICKTPOHHOI'O 0anaHca 3THUX peaKuHﬁ

15

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUU

IIo temam: «Hemeramnsl M HMX COEOUHEHUS» M «MeTamabl U HX

COCOAUMHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBAThH) 00IIKE U CHICIIU(PUIECKUE XUMUUECKIE
CBOMCTBA TPOCTBIX U CIIOKHBIX BEIIECTB, MOJATBEPXKIasi OMHCAHHE
MpUMepaMu MOJICKYJIIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKI_II/Iﬁ

2.2

COCTaBJISITb YpPaBHCHHUA peaxunﬁ, IMOATBCPIKAAIOIUX CYIICCTBOBAHUC

TCHETHYCCKOM CBSI3U MCXKAY BEIIECCTBAMU PA3JINYHBIX KJIACCOB

2.3

MIPOTHO3UPOBATH CBOMCTBa BCIIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU!,
BO3MOXHOCTH IMPOTCKAHUA XMUMHYCCKUX npeBpameHnﬁ B pas/IMYHBIX

YCIIOBUSX

24

cleoBaTh MpaBWJIaM  TIOJB30BAaHUS XUMHUYECKOW TOCYIOH U
nabopaTOpHBIM O0OpPYJIOBAaHHEM, a Tak)Ke IMpaBHJIaM OOpaIIeHHs! C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMU TIO BBHIMOTHEHUIO
na6opaT0prlx XUMHYCCKUX OIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

25

MPOBOJUTh PEAKIMU, MOATBEPKAAIONINE KAYECTBEHHBIM COCTaB
pPa3NUYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM NYTEM XJOPHU-,
Opomun, womua,  kapOoHat, Qocdar, cummkar, cynabdar,
TUAPOKCUIUOHBI, KaTHOHBl aMMOHHS, MOHBI M3yYEHHBIX METAJUIOB,

NMPUCYTCTBYIOIIHEC B BOJAHBIX PACTBOPAX HCOPIraHNYCCKHUX BCIIICCTB

ITo Teme: «XuMUS 1 OKpyXk aromiasi Cpeaa»

3.1

pacKpbIBaThb CMBICI  OCHOBHBIX XuUMHYeckux moHsTui: [IJIK

BCIICCTBA, KOPPO3UA MCTAJIJIOB

3.2

NPUMCHATH OCHOBHBLIC OIICpallun MBICITUTEIbHOM JACATCIIbPHOCTH —




aHalM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIUIo,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIC,IICTBCHHBIX CBSI3CI>1 — JId I/ISY‘IGHI/ISI
CBOMCTB BEHISCTB M XHUMHYECKHX pEaKIHH; €CTECTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HAOMIOJACHUE, H3MEPEHUE, MOJICIIUPOBAHUE,

SKCHEPUMEHT (pEaIbHbIN U MBICJICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 31eMeHT COIePKAHMS

1

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

11

[Ipenmer xumuu. Ponp XMMUM B JKM3HHM 4YEJIOBEKA. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3UUECKUE CBOICTBA BELIECTB. ATpEeraTHoOe€ COCTOSHUE

BCIIICCTB

1.2

ITonsaTue o0 MeTOAAX MO3HAHUS B XMMUM. UHCThIEC BEIIECTBA U CMECH. CnocoObl

PasaciICHUsA cMmecer

13

ATOMBI W MOJICKYIJIBI. Xumuuyeckue dneMeHTbl. CHMBOIBI  XUMHYECKHX

251eMeHTOB. [IpocTble U Cll0KHBIE BEIEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

14

XumMuueckas (bOpMy.]'Ia. BaneHTHOCThP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BC€IICCTB. OtHocuTenbHas aTOMHas macca.
OTtHOCHUTENIBHAS MOJICKYJISIpHAs Macca. MaccoBas 107151 XMMHUUYECKOIro dJIeMEHTa

B COSIMHECHUH

15

KomnuectBo Bemectsa. Monbs. MoisipHas Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHIl BemiecTBa. Pacué€rsl mo ¢opmynam

XUMHYECKHUX COCIMHEHUM

1.6

Pusznueckue U XUMUYECKUE sBICHUSA. XUMUYECKas peaklUus U €€ NMPU3HAKU.
3aKOH COXpaHEHUsl Macchl BellecTB. XuMuueckue ypaBHeHus. Kiaccuduxanms

XUMHUYCCKUX peaKI_[I/Iﬁ (COCI[I/IHGHI/IH, Ppa3IOKCHU:, 3aMCIICHUA, O6MeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH NOCYI0H, C TIpaBUIaMU
paGotrel B saboparopud © mOpuéMamMu oOpalieHuss ¢ J1a0opaTOpHBIM
o0opy/noBaHUEM, M3yYE€HHE U ONHUCaHHe (PU3MYECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BelIecTB, HaOmrofeHue (QU3MUecKuX (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUIEHHE U KOHJEHCAlHs BOJbI) U
XUMHMUYECKUX  (TOpEHHME  CBEYM, MPOKAIMBAHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHUCJIOTOH) SIBJICHWM, HAOJIOJCHHE W OIHMCaHUE
IIPU3HAKOB IPOTEKAHHWA XHMHUYECKUX peakuui (pasjokeHue caxapa,
B3aMMOJICIICTBHE CEpHOMl KUCIOTHI C XJOPUAOM Oapus, pasioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJECUCTBHUE Kelie3a C PACTBOPOM

comu meau(Il), uzydenne cnocoboB pazaeneHus cMeceit (C TOMOIIbI0 MAarHUTA,




(¢bunpTpOoBaHUE, BBHIMAPUBAHHUE, TUCTUIULAIMSA, Xpomarorpadus), MpoBEICHUE
OYHNCTKHN HOBapCHHOﬁ coJju, HaGJIIOI[GHI/Ie " O CAaHUEC PC3YJIbTATOB IMPOBCACHUA
OIBITa, WJUTIOCTPUPYIONIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJeJeh

MOJIEKYJI (IIIApOCTEPIKHEBBIX )

Bakneiine npeacTaBUTeNIM HEOPraHUYECKHUX BEIIECTB

2.1

Bosnyx — cmech razos. CocraB Bozayxa. Kucinopog — aneMeHT U mpoctoe
BemecTBo. HaxokneHue kucimopoaa B mpupope, GU3NYECKUE U XUMUYECKUE
cBoiictBa (peakumu ropenus). Oxcunbl. Ilpumenenue kucimopoga. CrocoObl
IIOJIyYEHHUsI KHUCJIOpoAa B JIadOpaTopuM M IpOMbIIIIEHHOCTH. Kpyrosopor

Kucnopoa B npupoje. O30H — ajuIoTponHasi MOAU(PHUKAIUS KUCIOpOIa

2.2

TernoBoit 3¢ (hekT XUMUIECKOH peakny, TEePMOXUMUYECKHE YPaBHEHHUS, 9K30-
U DHJI0TEpPMUYECKHE peakluy. TOIIMBO: Yroib U METaH. 3arpsa3HeHHe BO31yXa,

YCUIICHHUEC ITAPHUKOBOTO 3(1)(1)eKTa, pa3pyuI€HUC 030HOBOI'O CJIOA

2.3

Bomopoa — anemeHt u npoctoe BemiectBo. HaxoxaeHue Boopoia B Mpupo/Ie,
¢dusnveckue W XUMHUYECKHE CBOMCTBA, MPHUMEHEHHE, CHOCOOBI IOJIyYCHHSI.

Kucnore! u conu

2.4

Mousipabiii 00BEM ra3oB. PacuéTsl 1o XMMHUUECKUM ypaBHEHUSAM

2.5

O®usnyeckue CcBoOMcTBa BOAbl. Boma kak pactBopuTeiab. PacTBOpBL
HacelienHble ¥ HEHACBILEHHBIE PACTBOPLI. PacCTBOPUMOCTE BEILECTB B BOJE.
MaccoBasg nons  BemecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B mpupoAe M B KM3HHM denoBeka. Kpyrosopot
BOABI B TIpUpOAE. 3arpsi3HEHUWE MNPUPOAHBIX BOJA. OXpaHa U OYMCTKa

MPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHunil. Oxcuapl. Knaccugukanus
OKCHJIOB: cojieoOpa3yromune (OCHOBHBIE, KHCIOTHbIE, amM{QoTepHble) U
HecoseoOpasyrone. Homenknarypa okcuzoB. Du3nueckue W XHUMHUYECKHE

CBOMCTBA OKCUIOB. [lonydyeHne okcuaoB

2.7

OcnoBanms. Knaccudukanust ocHoBaHMHA: MIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHUl. DU3NUeCKre U XUMHYECKHAE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucnor. dusmdeckue u
XUMHUecKHne cBoiicTBa KHcIIOoT. Pan aktuBHOocTH MetamiaoB H.H. bekerosa.

HOJ’Iy‘{eHI/IC KHUCJIOT

2.9

Comu. Homenxiarypa coneil. du3nueckue M XHMHUYECKHUE CBOWMCTBA COJIEH.

ITonyuyenue comnen




2.10

I'enetnueckas cBA3b MECXKAY KJ1aCCaMH HECOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUECKUH  SKCIIEPUMEHT: KadeCTBEHHOE ONIpEENCHUE  COJEepKaHUsA
KHCJIOpOAa B BO3JyXe, IMOJydyeHHE, cOOMpaHHe, paclio3HaBaHHE U HM3y4YCHUE
CBOWCTB KHCJIOPO/a, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
YCJIOBHSI BOBHUKHOBEHUSI U IIPEKpaIICHHs] TOpeHus (Moxkapa), 03HAKOMJICHUE C
o0Opa3llaMu OKCHJOB M OINHUCAHME HX CBOMCTB, IOJy4eHHE, COOMpaHHeE,
pacro3HaBaHUE W HM3Y4YEHUE CBOWCTB BOJOpOJa (FOpeHHue), B3auMOJICUCTBUE
Bozopoza ¢ okcuoM mMenu(ll) (Bo3MOXXHO HMCHOIB30BAHUE BUJIEOMATEPUAIIOB),
HaOmogeHne oOpas3loB BEIIECTB KOJIWYECTBOM | MO, HCCIIEOBaHHE
0COOEHHOCTEM pacTBOpEHHUs] BEIIECTB C PA3IMYHOH PpPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAcCCOBOM JOJIEW PacTBOPEHHOIO
BEIIECTBA, B3aUMOJCICTBHE BOABI C MeTaulaMd (HaTpUeM M KaJlbLUEM)
(BO3MOYKHO HCIOJIb30BAaHUE BMJIEOMATEPUAIIOB), OIPEAEIEHUE pPacTBOPOB
KUCIOT M IIeJIOYed C IOMOUIbI0 HMHJIUKATOPOB, HcCcieloBaHuE 00pas3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHHE W3MEHEHUs
OKpPAacCKM HHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIoYel, H3ydeHHE
B3auMozieiicTBus okcuga Meau(Il) ¢ pacTBOpoM cepHOMl KHMCIOTBI, KUCIOT C
MeTaJlJIaMH, peaKkIMil HeUTpanu3aluu, noay4yeHre HepacTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOIO0 MeTajyla JPYTMM U3 pacTBOpa COJM, pELIEHUE
OKCIICPUMCHTAJIBHBIX 3a/a4 110 TEMC «Baxxnelmme Kmaccel HCOPraHNM4CCKHUX

COEIMHEHUN

IIepnonnueckuit 3akoH u [lepnonnueckas cucreMa XUMAYECKHUX JJIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKasi CBsI3b. OKUCIUTEIHHO-

BOCCTAHOBUTCIIbHBIC PCAKITNU

3.1

[lepBpie TOMBITKA KIACCU(PUKALMKM XUMHUYECKUX dJeMeHTOB. [loHsTHe o0
TPYIIax CXOJHBIX JJIEMEHTOB (IETOYHBIE U IIETOYHO3EMENIbHBIC METaJIIbI,
raJloTeHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHIbI

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMH4eCcKux daeMeHToB J1.1.
Meneneena. KopoTkonepuonnas 51 JUTMHHOTIEPUOIHAS bopMbI
[lepuoanueckot cucrembl xumuueckux dnemMeHtoB J[.M. Menneneesa.
[Iepuonsr u rpynmbel. OU3NYECKHIA CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB

Inepruoaa U rpymibl 3JIEMCHTA

3.3

Crpoenne aromoB. CocTtaB atroMHbIX saep. M3oronsl. DnekTpoHsl. CTpoeHue

ANIEKTPOHHBIX  000JI04eK aroMoB TepBbIX 20 XMMHYECKHMX 3IIEMEHTOB




[Tepuonnueckoit cucremsl J[.M. MenaeneeBa. XapakTrepucTuKa XUMHUYECKOTO

3JIEMEHTa 1o ero noJjioxeHnuto B [lepuoanueckoit cucreme [1.M1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMSI pajJnyca aToOMOB XHMMHYECKUX JJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpylnmaM M IEPUOJAM.
3nauenue [lepuoguueckoro 3akoHa u Ilepmonnyueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB JUISI pa3BUTUs Hayku WU npaktuku. .M. MennaeneeB — y4€HbIA U

I'paXXJIaHHUH

3.5

Xumnueckass cBsa3b. KoBaneHTHas (monisipHas M HEMOJSIpHAs)  CBSI3b.

9J'IeKTp00TpI/II_[aTeJ'IBHOCTB XHMHYECKHX 3JIeMeHTOB. oHHAas CBA3b

3.6

Crenenpb okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkunu. HpOII@CCI:I

OKHCJICHMS ¥ BOCCTAHOBJICHHA. OKUCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMHYECKUM OKCIICPUMCHT. HU3YYCHUC 06pa3u0B BCIICCTB MCTALLIOB H
HEMCTAJIJIOB, B3aUMOICHCTBHE THAPOKCHIAA IUWHKAa C paCTBOpaMud KHUCIOT H
menoqeﬁ, MMPOBCACHUEC OIBbITOB, WIUIIOCTPUPYIOIIHUX IMPUMEPBI OKUCIHUTCIIbHO-

BOCCTAaHOBUTEJIbHBIX peaKuil (FOPEHHE, PEAKIIUU PA3I0KEHUSI, COSUHEHUS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

BemectBo 1 xumnueckas peakuus. [loBropenune

11

[Tepuonnueckuii 3akoH. Ilepuoguyeckas cucreMa XUMUYECKUX diiemMeHToB 1. M.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, KalblUusi MU HX
COCMHEHHI B COOTBETCTBHM C MOJIOKEHHUEM 3JIeMEHTOB B llepuommyeckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHX
pPEelETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUuYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BEIIECTB,
OTHOCAIIMXCA K Ppa3IM4HBIM KJIACCAM HEOPTaHMYECKUX  COEIMHEHUH,

TCHECTUYCCKAA CBSA3b HCOPraHUYCCKHX BCIICCTB

13

Knaccugukanus XuMUYeCKUX peakiuil Mo pa3InyHbIM MPpU3HaKaM (110 YUCIY U
COCTaBy YYaCTBYIOIIMX B PEaKIMM BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Mo

N3MCHCHHIO CTEIICHCH OKUCIICHHMS XHMMHYSCKHX 9JIEMCHTOB, II0 O6paTI/IMOCTI/I,




MO0 y4YacTUIO KaTajam3aropa). OK30- W OSHAOTEPMHUYECKHE  PEaKIIHy,

TEPMOXUMHNYCCKUEC YPABHCHUS. IlousTue o CKOpPOCTH XHUMHYSCKOHN pCakunu

14

[Tonarue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTEHHBIX M TeTePOTreHHBIX peakiusax. [IoHITHe 0 XUMHUYECKOM PaBHOBECHH.
dakToppl, BIMAIONIME HAa CKOPOCTh XHMMHYECKOW pEaKIHd U IOJOKEHHE

XUMHNYCCKOTI'O PaBHOBCCHA

15

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKknuu, BHCKTpOHHBIfI OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM PEaKIuu. CocraBnenne ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ C HUCIOJb30BaHHUEM MCTOJAa

QJICKTPOHHOI'O Oananca

1.6

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annoHbl. MexaHU3M JUCCOLMAIUMHU BEIIECTB C Pa3IMYHbIMU BUIAMU
xuMudeckol cBsa3u. Crenenp auccouuanuy. CUibHbIE U Cl1a0ble 3JIEKTPOJIUTHL.
Peaknum moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHHS pPEaKIUid MWOHHOTO OOMeEHa,
IIOJIHBIE U COKpPALEHHBIE WOHHBIC YypaBHEHMs peakuuid. CBONCTBa KHCIOT,
OCHOBAaHMM U cCOJe B CBETE€ IMPEACTAaBIECHUN 00 DSIEKTPOIUTHYECKOU

Aucconnualnuu. KauecTtBeHHBIE pC€aKuu Ha HOHBI. ITonsatue o TUAPOIU3C coJieit

1.7

XuMU4ecKuit OKCIICPUMCHT. O3HAKOMIJICHHC C MOJACIAMU KPUCTAIIHMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAIOB M HeMeTalsioB (rpadura u
anMasa), CIOKHBIX BEIIECTB (XJIOpUJa HATpHsi); UCCIEIOBAHUE 3aBHUCHUMOCTH
CKOPOCTH XHUMHYECKOW peakluud OT BO3ACHCTBUS Pa3TUYHBIX (PAKTOPOB;
WCCIIC/IOBAaHUE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JTUCCOLMAIMU  KHCIOT, IIeNo4Yeid u coliell  (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); TIPOBEJACHUE ONBITOB, WIUIIOCTPUPYIOMIUX MPH3HAKH
MPOTEKaHUs PeaKInii MOHHOTO oOMeHa (00pa3oBaHUEe OCalKa, BhIACIECHUE ra3a,
o0Opa3oBaHHe BOJIbI); OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peakinii (TOpeHHEe, PeaKkIuu Pa3JIoKEHUS, COCIUHEHUs);
pacrio3HaBaHWe HEOPTaHUICCKUX BEIIECTB C MIOMOIIBI0 KAYeCTBEHHBIX PEaKITHA

Ha WOHBI; pCIICHUEC OKCIIECPUMCECHTAJIBHBIX 3a1a4

HemeTamisl 1 UX COeAUHEHUS

2.1

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u pu3ndeckre CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpPE XJopa
(B3auMoOJIeHiCTBHE C METaJIaMH, HEMETalllaMH, IIeJ0o4aMu). XJIOPOBOJOPO/I.

ComngHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIyYeHHE, IpUMeHeHue. JleiicTBue




XJIOpa U XJIOPOBOJOPO/Ia Ha OpPraHu3M uejioBeKa. BaxkHeilline XJI0puabl U UX

HaXOXICHUEC B IIPUPOILC

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHn okucieHus. CtpoeHue u pusnyeckue CBOWCTBA
MPOCTBIX BEUIECTB — KHUCIOpPOJAa M Cepbl. AJUIOTPOIHBIC MOIU(DUKAIIH
KHCIOpPOAa W cephl. XUMHYECKHe CBoicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
¢dusnveckne W XUMHUYECKHE CBOWCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKUE CBOICTBA
(oOmue Kak mpencTaBHTENs Kilacca KUCIOT W crienuduueckue). XUMHUYECKHE
peakiuu, JeKalre B OCHOBE MPOMBIIUICHHOTO CIOCO0a IMONYy4eHUs] CEepHOM
kucioThl. [lpumenenne. Conu CepHOM KHCIIOTHI, KA4eCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCOUHEHUH B MpHUPOJE. XUMHUECKOE
3arpsi3HCHUE OKPYIKAIOIICH Cpelbl COCIUHCHHUSIMHU Cepbl (KUCIOTHBIC TOXIIH,

3arpsA3HCHUC BO31yXa U BOI[OéMOB), CII0COOBI €T0 MpCaAOTBPALICHUS

2.3

OO6miass xapakTepucTuka 3JeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHBIE CTETIEHNU OKUCIICHUS. A30T, paCIpOCTpaHEHUE B IPHUPO/IE,
¢dusnveckne u XUMU4Iecknue cBoiictBa. Kpyrosopor a3ora B mpupozae. AMMHUAK,
ero ¢u3MvecKkue W XMMUYECKHE CBOMCTBa, MojydyeHue u npumeneHue. Conu
aMMOHUA, ux (1)H31/I‘~IGCKI/I€ n XUMHUYCCKUEC CBOﬁCTBa, IMMPUMCHCHUC.
KauecTBeHHast peakuusi Ha MOHBl aMMOHHUA. A30THas KUCIIOTa, €€ MOJyYEHHE,
¢bu3nvecKkue M XUMHUYECKHE CBOMCTBa (0OIIME Kak MPEACTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJEd aMMOHUS B
KauecTBE MHMHEpAIbHBIX y100peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpy’Karolei
Cpezbl COeMHEHUSIMH a30Ta (KUCIOTHBIE JI0K/H, 3arpsi3HEHNE BO3/yXa, MOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, punUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, Qusnueckue u
XUMUYECKHE CBOWCTBa, moiydeHue. Mcmomp3oBanume QocdaToB B KadyecTBE

MUHEpAIbHBIX Y100peHuit

2.5

OO6mass xapaktepuctuka syeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOSHHS
aTOMOB, XapaKTepHblE CTENEHU OKHCIEHUs. YTIJepoJ, aUIOTPOIHbIE
Moau(dUKaIMK, paclpocTpaHeHHe B TpUpoje, (PU3MUeckrne U XUMHUYECKHE
cBoiictBa. Aacopomusi. Kpyrosopot yriepoaa B mpuponae. Okcuabl yriiepoaa,
ux (u3nYecKrue M XMMHUYECKHE CBOWCTBA, JCHCTBUE HA >KUBBIC OPTraHU3MBI,

IMOJIYYCHHUEC U IPUMCHCHHUC. DKOIOTHUECKHE HpO6J'IeMI>I, CBsA3aHHBIC C OKCHUJIOM




yrinepona (IV); rumore3a rino0ambHOTO TOTEIUICHHS KIUMAaTa; MapHUKOBBIN
apdekr. YroiapHas KuCIOTa W €€ CONMU, WX (U3MYSCKUE U XHUMHUYCCKUE
CBOWCTBa, TOJY4YCHHUE U TpuUMeHeHue. KadecTBeHHass peakiusi Ha KapOoHarT-
noHbl. Mcnonn3oBanue Kap60HaTOB B 6BITy, MCIUIHUHE, NPOMBIIJICHHOCTU H

CEJILCKOM XO3SIUCTBE

2.6

IlepBoHauyasibHblE MOHATHS 00 OPraHMYECKHUX BELIECTBAX KaK O COEAMHEHUSX
yriaepoga (MeTaH, 3TaH, ITWJICH, AaleTWIEH, 3TaHoJ, TIJHMLEPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. [lonstue o Oumosormyecku
BaXHBIX BEILECTBAX: MXHpax, OelIKax, YrieBoJaX — M HMX pOJIM B KHU3HU
yenoBeka. MaTepuaabHOE €IUHCTBO OPraHMYEeCKMX M HEOPraHWYECKHUX

COETMHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHE CBOMCTBA, I[OJIyY€HUE W
npumenenue. CoenuHeHus KpemHUsi B mnpupoje. OOmue mnpeacraBieHus 00
okcunae kpemuus (IV) u kpemuueBol kuciaore. CUIMKATHI, MX HCIOJb30BaHKUE B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BakHEHTIIHE CTPOUTEIHHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, »ejae300eToH. [IpolOiiemMbl Oe30macHOro

HCIIOJIb30BAaHHA CTPOUTCIIbHBIX MAaTCPUAJIOB B MOBCEIHEBHOM JKU3HHU

2.8

XUMUYECKUIN SKCIIEPUMEHT: H3Y4YeHHE OOpa3l0OB HEOPraHMUYECKHUX BEILECTB,
CBOMCTB COJISHOM KHUCJIOTBI; ITPOBEIEHUE KAYECTBEHHBIX PEAKLUI HA XJIOPU[-
MOHBl U HaONIOJICHWE MPU3HAKOB MX IMPOTEKAaHHUS; OIBITHI, OTpaXKarollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA raJIOTEHOB U UX COEIUHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHME C O0pa3lamMH XJIOPHJIOB
(rajloreHN1I0B); O3HAaKOMJICHME C oOpa3uamu cepbl M €€ COeIUHEHHSIMU
(BO3MOHO  HCIIOJIb30BAaHWE BHUJEOMATEPUATIOB); HAOIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa IOJ JeHcTBUEM KOHLIEHTPUPOBAHHON CEpHOW KHUCIOTHI,
U3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBlI€HHOW CEpHOIl KHCIIOTHI, MPOBEICHUE
KayeCTBEHHOH peakuuud Ha Ccynb(par-uoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAaHUS; O3HAKOMJIEHUE ¢ (PU3NYECKHUMH CBOIICTBaMH a30Ta, ¢pocdopa u ux
coelMHEeHUIl (BO3MOXKHO HCHOJb30BAHUE BHUJIEOMATEPUANIOB), O0Opa3Lamu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; MOTyIeHHE, COOMpaHe, pacliO3HaBaHUE U
M3yueHHe CBOMCTB aMMHaKa; IPOBEJCHHWE KA4YEeCTBEHHBIX pPEaKLIUH Ha HOH
aMMOHHUA U ¢docaT-uOH U U3YYEHHE TPU3HAKOB MX IMPOTEKaHUS,
B3aMMOJIEICTBUE KOHIIECHTPUPOBAHHON a30THOM KHUCIOTHI C MEIBIO (BO3MOXKHO
UCIOJIb30BaHNWE BUJIEOMATEPHANIOB); HM3YyUYE€HHE MOJENeH KPUCTAUTMUECKUX
peméTok anmasa, rpadurta, QymuepeHa; O3HAKOMJICHHE C MPOLECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YITIEM M YCTPOMCTBOM




MPOTHBOTa3a; TOJY4YeHUE, COOMpaHHe, pacliO3HABAaHHE W H3YYCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT- M
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKAaHUS; O3HAKOMIICHHE C
NPOAYKIIMEH CUIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX

3aJ1a4 0 TeMe «Ba)kHelIne HeEMETAJUIBI Y UX COEOUHEHUY

MeTtamisl 1 BX COCIMHCHUA

3.1

OO0mmas xapakKTepUCTUKAa XUMUYECKHUX JIEMEHTOB — METAJIOB HA OCHOBAHUU UX
nojoxxenus B llepuoamyeckoid cucTteMe XuUMHYeCKUX djeMentoB JI.M.
MenneneeBa u ctpoeHust atoMoB. CTpoeHue MeTauioB. Merayuinueckas CBS3b U
METAUIMYeCKas KpUCTaJUIMYecKas pemeTka.  IJIEKTPOXUMHYECKHU sl

HaIpsHKEHUN METAJIJIOB

3.2

duznyecknue U XUMHUYECKUE CBOMCTBA MeTauioB. O01re crnocoObl MoydyeHus
MeTaiioB. [loHsTHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposuu. CriaBsl (CTainb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B

6BITy U IIPOMBIIIJIICHHOCTHU

3.3

[[lenounsle MeTayuibl: nonoxeHue B llepmonnyeckoil cucteMe XMMHUYECKHUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXOXJEHHE B IPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKkcuasl U
TUAPOKCUABI HAaTpus W Kanus. lIpuMeHeHue IIeIoYHBIX METAIOB M HX

COEIMHEHUN

3.4

IIlemoyHo3eMeNbHBIE  METAJJIbl MarHuid W KaJbI[Ui: TIOJOXXEHHE B
[Tepuoanueckoit cucreme xumMmuueckux daeMeHToB J1.M1. MenneneeBa; crpoenue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MyecKue U XUMHUUYECKHE CBOMCTBA
MarHusi ¥ Kaiblusl. BakHeiilme coequHEHHUS KanbIHs (OKCHUI, THUIPOKCHI,

comn). JKEcTKoCcTh BOABI M CIIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHUI: nostokeHue B lleproanyeckoil cucteMe XMMHUYECKHX 3JIEMEHTOB
J.1. Menneneesa; cTpoeHHE aTOMa; HAXOXkAcHWE B mnpupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA alfOMUHUS. AM(OTEpHBIE CBOICTBA OKCHUIA U THIPOKCH/IA

AJTFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMuyeckux 3neMenToB J[.1.
MenzeneeBa; CTpOEHHWE aTOMa; HAXOXKJIECHHE B mpupone. Dusnmyeckue u
XUMUYECKHE CBoMcTBa xkene3a. OKCHIbl, THIPOKCUabl U comu skeneza (1) u

xenesa (1), ux cocras, CBOMCTBA ¥ MOTyIEHUE

3.7

XUMUYECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3llaMHi METAJIJIOB M CIUIaBOB,

X (U3MYECKUMHU CBOWCTBAMU; H3Yy4YEHHE pE3YyJbTaTOB KOPPO3HH METaIOB




(BO3MOXHO HCIIOJIh30BaHUE BHJICOMATEPHAJIOB), 0COOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdblUsg M HATpUs C BOJOM  (BO3MOXHO
HCIIOJIb30BaHUE BHUAEOMATEPUAIOB); HCCIEAOBAHUE CBOMCTB MKECTKOW BOJBI;
mpoiiecca TOpPEHHs Kejle3a B KUCIOpojAe (BO3MOXKHO — HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHHUS KaUuEeCTBEHHBIX PEaKIUil HA MOHBI
(mMarnus, xanbplus, adroMuHus, nuHka, sxenesa(ll) u sxenesa(Ill), memu(Il);
HaOJI0/IeHNEe U OMKCAaHUE MPOLIECCOB OKPALIMBAaHUS IUIAMEHU HMOHAMH HATpus,
Kamuss W Kanblusg ~ (BO3MOXKHO — KCIIOJNB30BaHHE  BHJIEOMATEPHANIOB);
uccienoBaHne aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THUIPOKCHIA
[IMHKA; pellIeHne IKCIIEPUMEHTAIbHBIX 3a/1a4 M0 TeMe «BaxHeiine MeTaibl U

X COCAUHCHUA»

XuMus u OKpYyzKaroias cpeaa

41

Hosele MaTepuansl n TexHonoruu. BemecTBa U mMarepualbl B MOBCEJHEBHOU
JKU3HM 4YelloBeKa. XUMUS U 310pOBbE. be3onacHoe MCIonb30BaHUE BELIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBas momomb IpU XMMHUYECKHX OXKOTax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  TPaMOTHOCTH.  XUMHYECKOE  3arpsi3HCHHE
okpyxkatomen cpeasl [1/IK. Pons xumum B pemeHnn SKOJIOTHYECKUX TPOOIIEM.
[IpupoaHbIlE HWCTOYHUKH YTIIEBOJAOPOJIOB (Yroyib, MPUPOIHBIA Ta3, HE(TH),

MPOAYKTHI X MepepaboTKH, UX POJIb B OBITY U MTPOMBIIIJIEHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: HU3yueHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIIaBbl

METAJIJIOB, MTOJIMMEPHBIE MaTEPUAIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTATAM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O II03HaBa€MOCTH SIBJICHUH NPUPOAbI, NOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJIbTYphl M MpPaKTUYECKOU
NeSTeIbHOCTH YEJIOBEKAa B YCIOBHMSX COBPEMEHHOIO OOIIECTBa;

IIOHUMAHHUEC MECTAa XUMHHU CPCIU NPYTHUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCETOJAAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOAAaX HMCCICAOBAaHUA BCHICCTB U HU3YUYCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHHC HCIIOJIB30BAaTh MOJCIN JJIA

00BACHECHUS CTPOCHHA aTOMOB U MOJICKYJI

13

0 cdepax npodeccuoHATBHON NeSATEIbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPCMCHHBIMU TCXHOJOTUAMHU, OCHOBAHHBIMU Ha JOCTUKCHHUAX
XMMHUYECKOM HAyKH, YTO TIO3BOJMT OOYYaOLIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayiieil npodecCuOHaIbHON NesSTeIbHOCTH
U clieNlaTh OCO3HAHHBIM BBIOOp XMMHUHM Kak MpO(UIBLHOrO mpenmera

MIpH [Iepexo0/ie Ha YPOBEHb CPeIHEro o0IIero oopa3oBaHus

Bianenne cucremMoll XMMHYECKMX 3HAaHMW W YMEHHE NPHUMEHATH

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKJIKOYACT:

2.1

BAOKHEHIINE XUMUYECKHE TOHATUSA: XUMHUYECKHM DJIEMEHT, aToM,
MOJIEKYJIA, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPOAHAsl CMeCh, OTHOCUTEJIbHBIE aTOMHasi W MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb (CpelHss), XUMHUYecKas
peakuus, peaklUHd COEOUHEHMs, PEAKLUH pPa3JIOoKEHUS, PEaKLIUuU
3aMelIeHMs], peakluu oOMeHa, TeroBol 3(dexT peakiuu, 3K30- U
9HAOTEPMHUUECKHE PEAKLIUH, PAacTBOp, MaccoBas J0JII XMUMHUYECKOTO
9JIEMEHTAa B COEJMHEHUH, MaccoBast J0JIsI U TPOLIEHTHAs! KOHIIEHTPALHs

BEIIECTBA B PACTBOPE, SIPO aTOMA, DIICKTPOHHBIH CIIOH aToMa, aTOMHast




opOuTanbp, paguyc aroma, BaJCHTHOCTb, CTENEHb OKHCIICHHS,
XMMHUYECKast CBSA3b, IIEKTPOOTPHLIATEIBHOCTS, MOJIIPHAS M HEMOJISpHAs
KOBAJICHTHAass  CBSI3b, MOHHAS  CBA3b, METAJUIMYECKass  CBA3b,
KpUCTAJUIMYeCKass pemérka (aroMHas, WOHHAsA, MeTauIMYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHUOH, JJIEKTPOJUT U HEIIEKTPOIIHT,
NIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOTO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLUH,  OKUCIHTENb U
BOCCTaHOBHTENIb, OKHCJIEHHE M BOCCTAHOBICHHE, DIIEKTPOJIH3,
XHUMHAYECKOE paBHOBecHe, OOpaTMMble W HEOOpaTUMbIE pPEAKIIUH,
CKOpPOCTh XHMMHYECKOW peakiuu, kKaramuszarop, IIJIK, xopposus

MCTaAJITIOB, CIIJIaBBbI

2.2

OCHOBOIIOJIAralONIMe 3aKOHbI XMMHHU: 3aKOH COXPAHEHUs Macchl,
nepuoguueckuii  3akoH J(J. MeHnneneeBa, 3aKOH IIOCTOSHCTBA

COoCTaBa, 3aKOH ABoraszo

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJISIpHAad TCOpuUs, TCOpUA

BHCKTpOHHTHqCCKOfI JUucconuannnu

Bnagenue ocHoBaMu XUMHUYECKOM I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ
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YMEHHE TPAaBUIIBHO HCITOJB30BaTh N3YUYEHHBIE BEIIECTBA U MaTEPHAIIBI
(B TOM wuyHclie MMHEpalbHbIe YIAOOpeHHs, MeTaulbl M CIUIaBBI,
MPOAYKTHl TEpepadOTKH MPUPOIHBIX HCTOYHHUKOB YTIIEBOJIOPOJIOB
(yras, mpupoaHoro rasa, He)TH) B OBITY, CEJIBCKOM XO34HCTBE, Ha
MPOU3BOJICTBE M TMOHWMAaHHWE 3HAYCHHS JKHPOB, OEJIKOB, YIIIEBOJIOB
JUIs OpTaHHW3Ma 4YeJlOBeKa; YMEHHE MPOrHO3UPOBATh BIHSHUE BEIECTB

U XUMHUYCCKUX HNPOUCCCOB HA OpPraHrU3M 4YCJIOBCKA W OKPYKAIOUIYIO

MIPUPOIHYIO CPENY

3.2

YMCHHUEC HUHTCTPUPOBATH XUMHYCCKUC 3HAHHA CO 3HAHUAMH OPYTrUX

y4eOHBIX TPEIMETOB

3.3

HaJM4ue OombITa paboThl C Pa3IMYHBIMH MCTOYHUKAMU MHQPOpMAIUU
Mo XUMMU (HaydHass M HAy4HO-TIOMYJISIpHAs JMTEparypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO O BCUICCTBAX, HX
IMpEBpPALICHUAX n MMPAKTUHYICCKOM MMPUMCHCHUN n YMCHUEC

HCIIOJIb30BAaTh €€ NS pelieHus yueOHO-TTI03HaBaTeIbHBIX 3344

BJ'IaI[eHI/Ie OCHOBAMH ITOHATHIHOI'O amnrmapara WU CHUMBOJHUYCCKOI'O

A3bIKA XUMHUHU OJI1 COCTaBJICHHUA (bopMyn HCOPraHUWYCCKHUX BCHICCTB,




YpaBHEHUN  XUMHUYECKHMX  pPEAKIUW; OCHOBAMHM  XHMHYECKOU

nomenkiaarypsl (IUPAC u TpuBHAaIBHOM)

YMeHue oOBSACHATH CBsI3b MOJOXKEHHs 3ieMeHTa B Ilepuonnyeckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHA aTOMOB

5 XUMHUYECKHUX OJJIEMEHTOB (COCTaB M 3apsj sAapa, oOlee Yucio
AJIEKTPOHOB), PACIPENEIICHUEM DIIEKTPOHOB 110 HSHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KAIUS U KaIbLIUs
[IpencraBnenue O  NEPUOJAMYECKOM  3aBHCUMOCTM  CBOMCTB
XUMHAYECKHX JJIEMEHTOB (paJnyC aroma, 3JIEKTPOOTPHUIATEIBHOCTB),

6 MPOCTBIX W CIOXKHBIX BELIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepmoanueckoit cucremMe (B MallbIX TMEepuUoOAax U  TJABHBIX
MOJrpyIax) v AJIEKTPOHHOTO CTPOSHHS aToMa

7 YMeHue K1acCupUIMPOBATH:

7.1 XUMHYECKUE 3TIEMEHTBI

7.2 HEOpPraHUYECKUE BEIIECTBA

7.3 XUMHUYECKUE PEAKITUI

8 YMeHue onpeaensTh:

81 BaJEHTHOCTh U CTEINE€Hb OKUCIIEHUS XMMHYECKHUX AJIEMEHTOB, 3apsij

' HOHa

82 BUJ XUMHUYECKOW CBS3M W THUI KPUCTAUIMYECKOH CTPYKTYphl B

' COEIMHEHUSX

8.3 XapakTep Cpe/bl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUN )

8.4 OKHCITUTEIh U BOCCTAHOBUTEIh

9 YMeHue XxapakTepu30BaTh (PU3MUECKUE U XUMHUECKUE CBOWCTBA:
MPOCTHIX BEIIECTB (KHUCIOPOA, O30H, BOJOPOJ, TpaduT, aimas,

9.1 KpeMHHH, a3oT, Qocdop, cepa, XJIOp, HATPHH, KaJlWid, MarHu,
KaJIbITWH, A TFOMUHHM, KEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX pacTBOpOB (Boja,
aMMMaK, XJOPOBOJOPOJl, CEPOBOJIOPOJ, OKCHJBI M T'HIPOKCUIBI

9. metamioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (II u

' III), okenpasr yraepona (I u IV), kxpemuus (IV), azota u dochopa (111
u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
(dbocdopnas, yroapHas, KpeMHHUEBAsi KHCIOTA U MX COJIN)

9.3 IIPOTHO3UPOBaTh U XapakTepu3oBaTb  CBOMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHUA, IPUMCHCHHE BCIICCTB B
3aBUCHMMOCTH OT UX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHUYCCKHUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHLBIX YCIIOBHUAX

VYMeHnune cocTaBisITh MOJICKYJISIPHBIC U HOHHBIC YPaBHCHHA pCaKHHﬁ, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpymim) HeOpraHUYECKUX BEIIECTB
104 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMH
11 YMeHue BIYUCIATh (IPOBOJUTH PAacCU€Thl):
111 OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO Macchl BEIECTB,
' MacCOBYIO JIOJIO0 XMMHUYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 10 YpaBHCHUSAM XHMHYECKUX pEAKIHA M HAXOIUTh KOJIUICCTBO
' BelIecTBa, 00BEM M MacCy peareHTOB WU MPOAYKTOB peaKIIuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOTO  TO3HaHusA  (HaOIIOJeHue,
121 M3MEpEHUe, SKCIIEPUMEHT, MOJICITUPOBAHNE) PH U3YICHUU BEIIECTB
' XUMHYECKHUX SIBIICHUH; yMeHue copMyaupoBaTh MpolieMy U
MIPEITIOKUTE ITYTH € pelIeHUs
129 Oe3omacHOl pabOTBHl ¢ XWMHYECKUMHU BEIIECTBAMHU, XHMHUYECKOU
' MOCYA0H U TabOpaTOPHBIM 000PYAOBaHHEM
npaBuUiiaMu 0€30TTacCHOTO 0OpaIeHUs C BEIIECTBAMH, UCIIOJIb3YEMBIMH
B TIOBCETHEBHOM KM3HU, TIPABUIIAMU MTOBEACHUS B LIESIX cOepekeHuUs
123 30pOBbSl M OKPYXKAIOIIEH MNPUPOJHON Cpelbl; MOHMMAaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI OMPEICNEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W TPEIOTBPAIICHHUS HX BPEIHOTO
BO3JICHCTBUS
13 Hannune mpakTUuecKWX HaBBIKOB TUIAHUPOBAHHSI U OCYIIIECTBICHUS
CIIETYIOIIAX XUMUYISCKUX IKCIICPUMECHTOR:
131 M3YYCHHE U OMHCAaHUe PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (bHSPI‘-IGCKI/IMI/I n XUMHNYCCKUMHU SABJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHUS XMMUYECKUX PEaKIHii

13.2

M3Yy4eHHE CII0OCOO0B pa3/ieTIeHHs cMeceit

13.3

IIOJIy4Y€HUE KHUCIOpoaa W HM3YYCHHE C€Iro CBOﬁCTB; IMOJTY4YCHHUC
BOAOpPOAa U U3YUYCHHUE €TI0 CBOP'ICTB; IMOJIY4YCHHE YIJTICKHCIIOTO rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYUYCHHUEC aMMHAKa U U3YYCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPENEICHHOM MAacCOBOM  Jl0JIed

pacTBOPEHHOTO BEILIECTBA

135

MIpUMEHEHHE WHAUKATOPOB (;makmyca, METHUJIOpaHKa u
¢beHondranenna) s ONpeAeNCHUs XapakTepa Cpelasl B PacTBOpax

KHCJIOT U IJ.[CJ'IO‘ICIZ

13.6

WCCIIEIOBAaHHE M OINUCaHHE CBOWCTB HEOPraHMYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aUMOACHCTBUSI KHCIIOT C METaJllIaMH,
OKCHUJAMH  METaJUIOB,  PAacTBOPUMBIMH M  HEPACTBOPUMBIMHU
OCHOBaHUSIMHU, COJISIMU; TIOJYYEHHE HEPAaCTBOPUMBIX OCHOBAHUNA;
BBITECHEHHE OJHOIO0 MeTajyla JPYrMM W3  pPacTBOpa  COJIH;
uccienoBaHue aM(OTEpHBIX CBOWCTB THIPOKCHIIOB AIIOMHHHS H

UHKA

13.7

pelieHue YKCIEPUMEHTANIBHBIX 3a7a4 110 TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHMYECKUX COCTMHEHUI; «ONEeKTPONIUTHYECKAS
mucconmanusy, «BaxkHeWIHe HeMETalIbl M WX  COSIHHEHUS),

«BaxHeHIme MeTauIbl U UX COETUHEHUS))

13.8

XUMHYECKHE  OKCIEPUMEHTBHI,  WJUIIOCTPUPYIOLIUE  TMPU3HAKH
MPOTEKAHUS pPeaKInii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIMH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAaxX HOHBI: XJIOPHUI-, OpOMHI-,
voaua-, cynedar-, ¢ocdar-, kapOoHAT-, CHIUKAT-AaHHUOHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHHUS, MarHus, KaJbIlHs, aTFOMUHUS,

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

14

VYwmenue:

141

NpEACTAaBJIATL  PE3YyJIbTATBl  3KCIICPUMCHTA B (bopMe BBIBOJ OB,
J0Ka3aTcJIbCTB, l"pa(l)I/IKOB u Ta6.]'II/II_I U BBIBIIATH OMIITMPHUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATE CBA3U MCXKIY PEAJIbLHO Ha6J'IIO)IaeMI)IMI/I XUMHNYCCKNMHU
ABJICHUSAMHU U ITpOLECCaMU, ITPOUCXOAAINMHU B MaKpO- 1 MUKPOMUPE,

OOBSCHITH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3J1eMeHT COlePKAHMS
1 [IepBoHavasibHBIC XUMUYECKUE TIOHSATHUS
1.1 UucTeie BemecTBa u cmecu. CriocoObl pa3esieHus cMecen
12 ATOMBI W MOJIEKYJbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKHX
' sneMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA.
. Xumunyeckas ¢popmyna. BageHTHOCTh aTOMOB XMMHUYECKUX AyieMeHTOB. CTeneHb
' OKUCIICHUS
3aKOH TMOCTOSHCTBA cocTaBa BellecTB. (OTHOCUTENbHAs aTroMHas Macca.
14 OTtHocuTeNbHAS MOJIEKYJISIpHAs Macca. MaccoBast 10Jis XUMUYECKOTO SJIEMEHTA
B COCAMHEHUU
15 KonuuectBo BemectBa. Monb. Momsipaast macca. MosspHbiii 00bEM ra3os.
' B3anMocBs3b KoIM4ecTBa, MACCHl M YUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 ®u3znuecKkue U XMMUYECKHE SIBIICHHUS. XMMUUYECKAsl peakluus U e€ MPU3HAKU.
' 3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS
) [lepuonnueckuit 3akoH u Ilepuoanueckas cucTeMa XMMHUYECKHX AJIEMEHTOB
J .. MenneneeBa. CTpoeHHE aTOMOB
[Iepnonnueckuit 3akoH. [lepuonnueckas cuctema XMMHUYECKUX 311eMeHToB 1. 1.
21 Menpeneesa. [lepuoast u rpymnmnbl. @U3NYECKUl CMBICT MOPSIKOBOTO HOMEpA,
HOMEPOB NepUoAa U rPYIIIIbI JIEMEHTA
Crpoenue atomoB. CoctaB aToMHBbIX snep. M3oronbl. Dnexktponsl. CTpoeHue
2.2 ANIEKTPOHHBIX  000704YeKk aroMoB TMepBbiIX 20 XUMHUECKUX JJIEMEHTOB
[Tepuonnueckont cucremsl /.. Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEePUOIOB, Kalus, Kaublus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
2.3 METAINYECKNX © HEMETANIMYEeCKHMX CBONCTB) M HMX COCIWHEHUH B
COOTBETCTBUM C TIOJIO)KEHHEM »JJIEeMEHTOB B llepmoamyeckoil cucreme u
CTPOSHUEM X aTOMOB
3 CrtpoeHue BelecTBa
Xumuyeckasi CcBs3b. KoBanmeHTHast (MOisipHAass W HEMOJISIpHAsl)  CBS3b.
3.1 DNEKTPOOTPULIATEILHOCTh XUMUYECKUX  DJIEMEHTOB. HonHas  cBs3b.

MeTtamnuueckas CBA3b




3.2

Tunsl  kpucTauIMdeckux  peméTok (aToOMHas, MOHHAs, MeTaJuIndecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAIMYECKOM PELIETKH M BHUIA

XUMHUYECKOH CBA3U

Baxwneimue OpeaACTaBUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeramner u mx

COCIUHECHUA. MeTtamisl 1 UX COCIMHCHUA
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Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX COCAMHECHUN: OKCHIIOB
(coneobpa3syromue: OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIC) u
HecoJieoOpa3ymoIIne; OCHOBaHWMU (MIENOYM W HEPACTBOPUMBIC OCHOBAHUSA);
KHCJIOT (KHCIOPOJCOACpKAIMEe U  OCCKHCIOPOJHBIC, OJIHOOCHOBHBIC W

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMHUYECKHE CBOMCTBa IMPOCTBIX  BCHICCTB-HCMCTAJLJIIOB:

BOZIOPOJIa, XJIOpa, KUCIOPO/a, cephl, a30Ta, hocdopa, yriepoaa, KpEeMHUS

4.3

dusndyeckrue M XMMUUYECKHUE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJLJIOB: JINTUA,
HaTpusd, Kajlusd, Mardivusd U KaJIblWs, aJJIOMHUHUA, KEJIC3a. 3JI€KTpOXI/IMPI‘IeCKI/Iﬁ

P HAaIPSDKEHUN METAJUIOB
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du3nueckne U XUMHUYECKHUE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMECTAIIOB!

XJIOpOBOAOpPOaa, CCPOBOAOPOAA, aMMHUAKA

4.5

dusnyeckne U XMMUYECKUE CBOMCTBAa OKCHIOB HemetamioB: cepsl (IV, VI),
asora(Il, 1V, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuus(IV). Tlony4enue

OKCHJ0B HEMETAJIIIOB

4.6

Xumudeckue cBorcTBa okcuaoB: MeTamioB IA-IA rpynm, nunka, meau (1) u

xenesa(ll, 11). [TonydyeHne OKCHI0B METAILIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHMN M aM(OTEpHBIX THIAPOKCHJIOB (Ha MpHUMeEpe
THJIPOKCUOB  alIOMMHHUA, Kele3a, UuHKa). llodydyeHune ocHoBaHuM U

aM(OTEPHBIX THAPOKCH/IOB

4.8

OOue XMMHUYECKHe CBOWCTBA KHCIOT: XJIOPOBOJOPOJHON, CEPOBOJOPOIHOM,
CEPHHUCTOM, CEepHOM, a30THOH, (ochOpHOU, KpPEeMHHEBOW, yroibHOH. OcoObie
XMMHUYECKHE CBOMCTBA KOHILIEHTPUPOBAHHOM CEpHOM M a30THOM KHCIOT.

[Tonyuyenue xkucnor
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OO0ue XMMUYecKre CBOMCTBa cpeAHuX coneld. [lonyuenue coneit

4.10

HOJ’IY‘{CHI/IC, CO6I/IpaHI/Ie, pacnio3dHaBaHUC BOJOpOJ4, KHUCIOpOdd, aMMUaKa,

YIJICKUCIIOIO ra3a B Ha60paTOpI/II/I

4.11

[Tonyyenne aMMmmaka, CEpHOM M a30THOM KHCIIOT B MPOMBINIIEHHOCTH. OO0IIHe

CITOCOOBI MOJIYUCHHA METAJIJIOB




4.12

I'emeTnueckast CBA3b MCXKIY Ki1aCCaMH HCOPIraHUYCCKUX COCI[I/IHeHI/II\/'I

XuMmudeckue pC€aKkunun

5.1

Krnaccudukanus XuMHUeCKUX peaklMii o pa3Iu4HbIM IPU3HAKAM: 110 YUCTY U
COCTaBy Y4YacCTBYIOIIMX B PEAKIMM BEUIECTB, MO TEMJIOBOMY 3(PdeKTy, o

M3MEHEHHIO CTCICHEH OKHUCICHUS XUMUYSCKHUX 3JIEMEHTOB

5.2

TernoBoit 2P PeKT XUMUUECKON peakui, TEePMOXUMUYECKHE YpaBHEHUS. JK30-

U SOHAOTCPMHYCCKUC PCAKIINU. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHHUA

5.3

OKUCIINTEIBHOBOCCTAHOBUTEbHBIE peaKIMU. OKHCIUTEIN U BOCCTAHOBUTEIM.
[lpoumeccsl ~ OKHCIEHHMST M BOCCTAaHOBICHHMA.  OJEKTPOHHBIA  OajaHc

OKHCJIUTEIIHLHO-BOCCTAHOBUTEILHOM pCaKknnu

5.4

TeopI/IH BHGKTPOHHTHHGCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHUOHBI. :‘)HGKTpOJ'II/ITBI n

HCOJICKTPOJINTHI. CuibHbIE U c1a0bIe QJICKTPOJIMTEI. CreneHb Jucconuanumu

5.5

Peakuuu noHHOTO obMeHa. YcaoBHs IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIC U COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XHMHMS M OKpY’KAOIIasl cpenia

6.1

BemecrBa u Marepuansl B IOBCEAHEBHOM JKH3HM 4eloBeKa. besomacHoe
UCIOJIb30BaHNE BEIIECTB M XMMHUYECKMX peakiuil B jabopaTropuu U OBITY.

HepBa;I nmoMoub MMpu XUMHUICCKHUX 0KOraX U OTPABJICHUAX

6.2

XuMUYeckoe 3arps3HEHHE OKpyXaromiedl cpeabl  (KHCIOTHBIE — JTOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JlyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenpHas nomyctumasi koHneHtpanusi BemectB (ITJIK). Pomp xumuum B
pEeIIeHUU DKOJOTHYECKUX TmpoOsieM. YcuieHue mapHUKOBOro sddekra,

pa3pylieHrue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, azora, docdopa, yriaepojaa, KpeMHUS U UX COCTUHEHUN B
ObITY, MEIWIMHE, NPOMBIIUIEHHOCTH U CelIbCKOM xo3siictBe. Ilpumenenue
METAIJIOB M CIJIaBOB (CTajlb, YYyryH, IIOPAIOMUHUNA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH MX coenHeHH. [IoHsATHEe 0 KOPpPO3UU METaJIJIOB, OCHOBHbIE

CIOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHHKH YIIEBOJOPOJOB (yrojib, NPHUPOIHBIA Ta3, HePTh),

MPOIYKTHI X TiepepaboTku (OCH3MH), X POJIb B OBITY U IPOMBIILICHHOCTH

6.5

[lepBoHayanbHbIe TOHATHS OO0 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHUSAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, ITIMLIEPUH, YKCYCHasl KUCIIOTA).
[ToHsITHE O OMOIOTUYECKU BYKHBIX BEIIECTBAX: )KHUPaX, OeIKax, yriieBoAax — U UX

POJIHN B )KM3HU YCIIOBCKA




PacuéTrr:

7.1 1o popMysiaM XUMHYECKUX COSAMHECHHM
1.2 Macchl (MacCOBOM) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Xumus: 8- kiacc: 0a30BbIi YPOBEHb: YUEOHUK; 9-€ U3aHue, IepepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO
«M3narensctBo «lIpocBemenne»

» Xumust: 9-i kitacc: 0a30BbIi YPOBEHb: YUEOHUK; 9-€ U3aHue, IepepaboTaHHOe
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 0OIIECTBO

«3marensctBO «IIpocBemenue

METOAUYECKUE MATEPHUAJIBI 1JI51 YUUTEJISA

1. I'abpuensan O. C., Bocko6oitnukosa H. I1., AmykoBa A. B. HactonsHas kaura
yauTens. Xumus. 8 KiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. I'abpuensa O. C., AmykoBa A. B. Terpaap nis 1abopaTOPHBIX OTBITOB U
npakTrueckux padot. 8 ki. K yue6nuky O. C. 'abpuensna « Xumus. 8 kjaccy.
M.: poda, 2022.

3. I'abpuensu, O. C. Meroanueckoe nocobue k yueonuky O. C. 'abpuensna
«Xumusy. 8 kiace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 1009.

4. T'abpuensu, O. C. Meroandeckoe nocodue k yueonuky O. C. I'abpuensHa

«Xumusy. 9 kiace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.



HNPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETH
UHTEPHET

1. http://www.edu.ru — ®ezaepanbHbie 00pa30BaTeIbHBIC PECYPCHI 1T 00IIETO
oOpazoBaHust/

* 2. https://leducont.ru/ - Karazor uudpoBoro o06pa3oBaTeabHOr0 KOHTEHTA.

« 3. http://school-collection.edu.ru/ - Enunas xomreknus mudpoBeIx
00pa3oBaTeNIbHBIX PECYPCOB.

* 4. http://www.hemi.nsu.ru/ - OCHOBBI XUMUH. DJICKTPOHHBIN yUCOHHK.

* 5. http://hemi.wallst.ru/— O0pa3oBaTenbHBIN CalT JIJIS IIKOJIBHUKOB IO XHMHUHU
* 6. https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlomoHOCOBa

* 7. https://vos.olimpiada.ru/ - Bcepoccuiickast oMMITHaza MIKOJILHUKOB.

* 8. https://chem8-vpr.sdamgia.ru/ - Pemry BIIP.

* 9. https://oge.sdamgia.ru/ - Pemry OI'D.
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