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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe eaepabHON paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
OoOy4eHMs, BOCHHMTAHMS M PAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMeTa, yCTaHaBJINBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpPEeIyCMaTpUBAET pACIpPEAEICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTePUCTUKU COJIEp/KAHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH W3YUYeHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOT0 CoIepKaHUS.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TII00aTbHbIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IeATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €MHCTBO MPUPObI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJarorudyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ O3TU CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buosorus. 5—7 kinacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MMO3HABATEIHLHBIX YMECHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpHOOIeHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPY’KaIOIIer0 MHpa, WCIOJB3YS 3HAHWS U OIBIT, TMOJyYEHHBIC MPH H3YUCHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAaHUS [EHHOCTH XHUMHYECKHX 3HAaHWUW JJig BBIPAOOTKH JKOJOTHUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIsi U HANPABIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHMHU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTofax MO3HAaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuérel mo Qopmyrnam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHUIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, JUCTIWUISAIMA, XpoMaTorpadus, MPOBEACHUE OYUCTKA TTOBApPEHHOU
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KUCTIOPOoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHt m mpocroe BemectBo. Haxoxknenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHUE U U3YYCHUE CBOWMCTB KHUCIOpOJa, HaOJI0JACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMMOCHCTBHE Bojgopoaa ¢ okcugaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIICHUE PACTBOPOB C OMNPEIEIEHHOM
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IIEIIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BaxHeilmue Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUYECKUX 3JeMEHTOB. [loHsATHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkomepuonHas W JjauHHONepuonHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUEeK aToMOB TepBbIX 20 XMMHYECKHUX  AJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPpyIaM U Mepuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAsl)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpasloB BEIIECTB META/VIOB U HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).



Mescnpeomemmunle ceasu

Peanuzammsi MEXNpeAMETHBIX CBSI3€M MPU HM3YyYCHWH XUMUU B 8 Kjacce
OCYIIECTBJISETCS 4Yepe3 HWCIOJIb30BaHWE KaK OOIMMUX ECTECTBEHHO--HAYYHBIX
MOHATUH, TaK W TOHITHH, SIBISIONIUXCS CUCTEMHBIMH JIJIST OTJACIBHBIX MPEAMETOB
CCTECTBEHHO--HAYYHOTO ITHKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (haKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMepPUOIUIHOCTh, HAOIIOIEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE, H3MEPCHHUE, MOJICTb, SIBIICHHC.

®dusrka: MaTepus, aToM, D3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIBI, PAJHMOAKTHBHOCTh, MOJIEKYA, SJECKTPUUCCKUNA 3apsii, BEIIECCTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYWHBI, SIUHUIIBI
W3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtumpochepa, MHUHEpadbl, TOPHBIE IOPOIHI,
TIOJIC3HBIC UCKOITaeMbIe, TOTLTNBO, BOJHBIC PECYPCHI.

9 KJIACC

BeiecTBo U XuMH4YecKasi peakuus

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, KalausA, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKECHUEM 3JIeMEHTOB B llepunoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNUYECKUX BELIECTB.

Krnaccudukanysa XuMUYecKuX peakuuid Mo pa3auyHbIM MPU3HAKaM (IO YUCITY
¥ COCTaBy YYAaCTBYIOLIMX B pEAKIMH BEUIECTB, MO TEIIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTHM XUMUYecKOM peakuuu. lloHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HAa CKOPOCTb XMMHYECKONW PEaKLUU U IIOJOKEHUE XUMHUYECKOIO
paBHOBECHS.



OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  DJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKIuu. CocraBiieHe  ypaBHEHMIl
OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUIAAMU
xuMuueckoil cBa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM W cojJell B CBeTe MPEACTaBICHUN 00 AJIEKTPOIUTHUYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJIOB W HEMeTaoB (rpadura M aaMmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKinu
OT BO3JIECUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXHO  HCMOJB30BAHME BUJCO MaTEpPHAOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiMi pasyIoKeHHs, COCIMHEHNs), Paclo3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HemeTaibl U MX coeIMHEHU S

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Pu3NUeCKHe CBONCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMEHeHHUe. [lericTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeloBeKa. BaxkHelmme XJIopuabl U UX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYECKHe CBOMCTBa cepbl. CepoBOMOPO, CTpoeHHE, (PU3HUECKHE U
XUMHUYecKkue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kucinota, (Quanueckue U XUMUYECKHE CBOHCTBa (oOmume Kak
NpEeACTaBUTENS KJjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKHE peakluH,



JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeAbl COCNUHEHUSIMH Cepbl (KUCIOTHBIE IO,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, paclpOCTPAHEHHE B MPUPOJE,
busnyeckue U xumMuueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €r0
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue U npuMeHeHue. Com aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOody4yeHHe, (QU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMe Kak TMpEJACTaBUTENS Kilacca KHUCIOT W CHenupUuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaJIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (pU3MUECKUE MU XUMUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YOOPEHUI.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(PUKALMK, PACHPOCTPAHEHHE B MNpUPOE, (U3UUECKUE U XHUMHYECKHUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOKCTBA, JCHCTBUE Ha JKHUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresza riao0anbHOrO TOTEIJIEHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noyiyueHue W mnpuMmeHeHwe. KadecTBeHHas peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKN BaXKHBIX BEILIECTBAX: KUpax, Oeskax, yrieBojax — U ux
poid B OKM3HM 4eloBeKa. MarTepuallbHOE €IMHCTBO OPraHWYecKHX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJY4YeHHE U
npuMmeHnenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 00pa3OB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TajoOreHUOB), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPHAIIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUs caxapa IO JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM PEeakIuy Ha CyibQaT-
WOH W HaOJIOJeHHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3yYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), W3YUYCHHE MoZENnen
KPUCTAUIMYECKUX pEIIETOK aiMasza, rpadurta, QyuiepeHa, O3HAKOMJICHHE C
MpoLIeCCOM  aACOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJuibl 1 MIX COeIMHEHU S

OO01ast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux TnonoxeHus B llepmogmyeckor cucremMe xumudeckux daeMmeHTtoB . W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pPElIETKAa.  DJIEKTPOXUMUYECKUU  pAll
HaMpsHKeHUN MeTauioB. OU3nyeckue U XMMUYECKHUe CBoMcTBa MeTaioB. Oomue
crocoObl Moy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYH, JIOPATIOMUHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTamnpl: noyokeHue B llepuoanyeckon cucremMe XMMHYECKUX
sanemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbsl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHblE METAJUIbl MAarHuii W KaJblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTKkoCcTh BOJBI M CITOCOOBI €€ YCTpaHEHUSI.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckon cucreMe XUMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLHSA, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaGMFOIEHUE W OMKCAHUE MPOIIECCOB OKPAIIMBAHMUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMHUS M OKpPY:KaoUas cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemiecTB, aanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).



Mescnpeomemmunie ceazu

Peanuzanmsi MeXIpeaMETHBIX CBSI3€M MPU HM3yYEeHWH XWMHH B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KakK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO IHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KiIacCHPUKAKI, TMEPUOIUIHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeib, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOTBI, PATMOAKTUBHOCTh, MOJICKYJA, JJICKTPUYCCKUN 3apsii, IMTPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTD, KpUCTAJUITMUECKast
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorusi: ¢orocunHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIESCTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMblI€, TOIUIMBO, BOJAHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS IPOrPaMMBI OCHOBHOTO  OOIIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMsS] XUMHUU B €IUHCTBE Y4EeOHOW H
BOCIIUTATEIILHON JICATEIHHOCTH B COOTBETCTBUU C TPATUITMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH W JIYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMHM, TPHHSTHIMH B
OOIlleCTBE TpaBWIAMHU M HOPMaMHU TIOBEACHUS W CIIOCOOCTBYIOT TpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATM3AINN 00YIAFOIIUXCA.

JIM9HOCTHBIE ~ pEe3yJibTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCS ~CHUCTEMOW IO3UTHUBHBIX IICHHOCTHBIX OpHCHTAlUH U
pacIIMpeHHe OMbITa AeITeILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHHS K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUICCKOMY
¥ HAyYHOMY HACJICJIUI0, TIOHUMAaHUs 3HAYCHHS XWMUYCCKOW HAyKHW B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU WH(pOpMAIME 0
NEPEIOBBIX JOCTHIKCHUSX W OTKPBITUAX MHPOBOM M OTEUSCTBECHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa M OOIECTBa;

2) rpaKAaHCKOr0 BOCIIUTAHMS:



MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTA B OOIIECCTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM M JAPYrUX  BHUAAX
JeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HOM COBMECTHOM JEATENbHOCTH MpU
BBINIOJIHEHUU YYEOHBbIX, IO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITENBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEACHHWE M TMIOCTYNKH CBOMX TOBAPHUILEH C MO3HUIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MMOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISIIOLINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOTHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHUBBI, HAMPABJICHHBIC HA TMOJIYYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHU,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATEIbCKON KyJIbTYphI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JOCTYIMHBIMU TEXHUYECKUMU CpPEACTBaMH HHQPOPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIOO0O3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4) opMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBuUi  O€30MacCHOCTH Tpu  OOpalleHUuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUIO TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NIPUMEHEHMS TPEAMETHBIX 3HAHMM MO XWMHUHM, OCO3HAHHBIM BBIOOP
WHIUBUTyaIbHON TPAGKTOPUU MPOJOHKEHHUS 00pa30BaHUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodheCcCUOHATBFHON JAESTENHPHOCTA M Pa3BUTHS HEOOXOANUMBIX YMEHHUI,
TOTOBHOCTh aaliTUPOBATHCS B TPOQeCcCHOHATBLHON Cpejie;



6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOYHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
O0e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
IpaBHJI O€30MaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TOJydaeMble MPU HU3YYCHUH XUMUHU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEeH MPUPOTHON CPEIoH, JJi TOBBILICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJEeM M IMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XHMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATHUBHOM U COIMATTLHOM MPaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O 1EIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE 0OECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbLHbIE yUe0OHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JOTHUYECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBICHEHUS OT/ACIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH ISl KJacCU(PUKAIIUU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEAKIUM,
yCTaHABIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pACCYXACHUS (MHIAYKTUBHBIC, JACIYKTUBHBIC, 10 aHAJIOTHN),
JIeJIaTh BHIBOJIBI U 3aKIIOUCHMUS;

yMEHHUE TPUMEHSATH B TIpoIlecce TMO3HAHMUS TIOHATUS (NIPEIMETHBIC U
METaNnpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETU, UCTIOJIb3yEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ JJEMEHTa), XuMHuueckas ¢opMmyna W ypaBHEHHUE
XUMHUUYECKON peakly — MpH PEIICHUH y4eOHO-TI03HABATEIbHbBIX 33J1ad, ¢ YYETOM



THX MOJENBHBIX MPEACTABICHUI BBIBIATh M XapaKTEPU30BAaTh CYIIECCTBECHHbBIC
NPU3HAKU U3Yy4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKHX PEaKIIUH,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IPOTUBOPEYMS B U3yUaEMbIX MPOLIECCAX U SABJICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMS, a TaKXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIOTE3BI IIO
IPOBEPKE MPAaBUIBHOCTH BbICKA3bIBAEMBIX CYXKICHUM;

IpUOOpETEHUE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AallUU M IPOBEICHUIO
YUEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOIIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIECOBAHUSA, COCTABIIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nnopmanueii:

yYMEHHE BbIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH WHEOOPMAIUIO
pa3IMYHBIX BUIOB U (DOPM MpEACTABICHUS, MOTYIaeMyIO0 U3 Pa3HBIX UCTOUYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMUYECKOIO COJEpXkaHUs, CIPABOYHBIE
nocobust, pecypcbl VHTepHeTa), KPUTUYECKHM OLEHUBATh MPOTHUBOPEUMBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSITh Pa3IUYHbIE METOJBI U 3allpOChl MPU TOUCKE U 0TOOpE
UHGOPMAIIMU W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4 ONPEEIEHHOTO TUIA, TPUOOPETEHHUE OIbITA B
o0nacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOW aKTUBHOT'O MCIIOJIb30BAaHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANIBbHYIO (hOpMY IpeAcTaBIeHUs] HHDOpMALUU U
WUTIOCTPUPOBATh pEIIAEMble 337a4l HECIOXKHBIMU CXEMaMu, JuarpamMmaMu,
npyrumu hopmMamu rpaduKu 1 BX KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJNM3UpPOBAaTh B Ipouecce YydyeOHOH u
UCCJIEI0BATENbCKONW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA Ha COCTOSHHME OKPY)KAroUlell MNpUpOIHON
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepCcaJIbHbIe YueOHbIe elCTBUS:

YMEHHs 3aJlaBaTh BOIPOCHI (B XOJe auajora W (WJIM) JIHUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBITTOJHEHMS MPEI0KEHHOM 3a1auH;

YMEHMsSI ~ TPEJACTaBIATh  MOJYYEHHBbIE  PE3yJbTaThl  MO3HABATENHbHOM
NESTENIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JielaTh IPE3eHTaLHUI0
pe3yJbTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
71a060paTOpHOI pabOTHI O UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);



yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABAaTEJIbHOM M HMCCIIEOBATENbCKOM  JNEATENBHOCTH  MPH  PEIICHUU
BO3HUKAIOIIMX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUH, OINpEAeTeHHe KPUTEPUEB IO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

Pery/iiTUBHbIE YHUBepPCAJIbHbIEe YUeOHbIe AeiicTBUS:

YMEHUE CaMOCTOSITENIbHO OMPENesaTh WENH JeATebHOCTH, MIAaHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WU KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IIPA BBINOJHEHUM 33JaHAU C YYETOM
IOJIyYEHHUS] HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUIX,
OLIEHUBAaTh COOTBETCTBUE IIOJIyUEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHUE
MCIIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, TIPE/IaracMbie B yCIOBUH 3aJaHUMA.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
coJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enepanbHOM paboyeil mporpaMMoHu,
BBIJICJISIIOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUABI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETaluH,
peo0pa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX TOHSTHN: aToM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMUUECKOTO JIEMEHTa B COSAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAaHHE, COJIb, JICKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHHS, XMMHUYECKasl PeakKius, KiacCU(pUKAIUS pPEaKIUi: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, PEeaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIINH, TEII0BOU A((EKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAaANYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolieHTHAs! KOHIIEHTPAIUs) B PACTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH H
MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUIH;
UCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OTPEENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIICHHS  BJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbica [lepuommueckoro 3akona [J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHE TEPUOJAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMYECKHUX DJJEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manieie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHneneeBay ¢ YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 PIECKTPOHOB
U pacrpeieieHue X MO0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B PEAKLIUH
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHbBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAllEHUA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYKO MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyIe
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITH OCHOBHBIE OIEpAllMi MBICIUTENBHON JAEATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIEHHE, CHCTeMaTH3aInio, KiacCH(UKaIuio,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBA3EH — JUISI U3YyUYECHHUS CBOICTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAy4YHbIE METOMbI



MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CIENOBAaTh  IpaBWJIaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYIOM W
7ab0paTOpHBIM  000PYJIOBAaHMEM, a TaKXKe TMpaBUiiaM OOpallleHUus C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYEHUI0O U COOMPaHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHCIOPOAA), IPHUTOTOBICHHIO
pacTBOPOB C ONPEAECTEHHON MAacCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIJAHUPOBAaTh M MPOBOAUTH  XUMHUYECKHE  DKCHEPUMEHTHl IO
pAacIoO3HAaBAHUIO PACTBOPOB MIEJIOYEH U KUCIOT C MTOMOIIbIO UHAUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 Kkjiacce nmpeMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

pacKpbhIBaTh CMBICII OCHOBHBIX XWUMHWYECKUX IIOHATHH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, HWOH, KAaTHOH, aHWOH, MPOCTOE BELIECTBO,
CI0>KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETICHb
OKHCIICHUSI, XUMUYECKasi peaKiysi, XUMUYecKasi CBs3b, TEIUIOBOM 3(PDEeKT
peakiuuu, MOJb, MOJSPHBIA  00BEM,  PACTBOpP,  AJIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE pEaAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKHUCJIUTEb,  BOCCTAHOBUTEIIb,  OKHCIIEHWE U  BOCCTAHOBIJICHHE,
aIIOTpoNus, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MOHHAf,
METAJJIMYECKAs), KPUCTAINIMYECKAass pEHIETKa, KOpPpO3Usl METaJlIoB,
CIJIaBbl, CKOPOCTh XHMMHYECKONW PEaAKIHH, NPEACTbHO JIOMyCTUMAas
koHueHTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMMYECKUX [IOHITUA U
IIPUMEHSATH T MOHTHUS PHU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUM;
UCIIOJIB30BaTh XUMHYECKYI0O CHMBOJIUKY JUISI COCTaBJeHUS (opmy
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCOVMHEHUAX PAa3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiaMm, BHUJI XUMHUYECKOU
CBs3U (KOBaJ€HTHAs, WOHHAS, MeETaJUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAxX HEOPraHUYECKUX COCAUHEHUN, TUIl KPUCTAIIMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akoHa J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTepPU30BaTh



tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHUYECKHX SJIEMEHTOB:
pa3nuuaTh TOHSATHUS «TJaBHas MoArpynmna (A-rpynma)» U «modoodHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME TEPUOIBI, COOTHOCUTH
0003HauYEHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsij dA1apa, OOIIee YUCIO JJIEKTPOHOB U
pacnpeneiieHue WX TI0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COCJIMHEHHI B
npenesiax MallbIX MEePUOIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB,;

KJIACCU(PUIIMPOBATh XUMHUUYECKHE SJIEMEHTbhI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BELIECTB, MO TEIUIOBOMY 3(PEKTy, O MU3MEHEHUIO CTEIIEHEW OKHCIICHUS
XUMHYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(DUUECKHE XUMHUYECKHUE
CBOMCTBAa NPOCTBIX U CIOXHBIX BEIIECTB, MOATBEP)KIasi OMHCAHHE
IpUMEPAMH MOJIEKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIINN;

COCTABJISITH YPAaBHEHUS JJIEKTPOJUTUYECKON JIHUCCOLMALUU  KHCIIOT,
LIETI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINM HOHHOTO
OOMEHa, ypaBHEHUS peakUuid, MOATBEPKIAIOIINUX CYIIECTBOBAHUE
IEHETUYECKOM CBSI3U MEXK/y BEILIECTBAMH Pa3JINYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OaiaHca ITUX PEeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOYKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALIEHUN B Pa3IUUYHBIX
YCIIOBHSIX;

BBIYMCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIDHYIO ¥ MOJIIPHYKO  MAaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »3JIeMEHTa 1o ¢opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PeaKLnu;

cCOONIOJaTh  MpaBUja  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

IPOBOJIUTH  PEAKUMH, MOATBEPKIAIOIIME  KAYECTBEHHBI  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,



KaTHOHbI aMMOHHUS ¥ HMOHBI W3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATeILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0O0OIeHNe, CHUCTEeMAaTH3AINI0, BHISBICHHE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoaunuecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHBbIE (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/u U TeM MPOrpamMMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHITH
Xumusa — BakHast 00J1acThb brbsmorexa LIOK
https://m.edsoo.ru/7f41837c
€CTECTBO3HAHUS U
1.1 N 5 2 https://resh.edu.ru/ https://edu.skysmart.ru/
TpaKTHHECKOU https://uchi.ru/
ACATCIIBHOCTH ICI0BCKA https://content.edsoo.ru/lab/subject/4/
bubmuorexa [JOK
BemiecTBa 1 xumuueckue https://m.edsoo.ru/7f41837c
1.2 15 1
peakuuu https://resh.edu.ru/ https://edu.skysmart.ru/
https://uchi.ru/
Hroro mo pazueny 20
Paznes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
bubmmoteka [IOK
Bosyx. Kuciopor https://m.edsoo.ru/7f41837c
2.1 ’ ’ 6 1 https://resh.edu.ru/ https://edu.skysmart.ru/
ITonsarue 00 okcumax .
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
Bonopon.Ilonstue o
2.2 8 1 https://resh.edu.ru/ https://edu.skysmart.ru/
KHACJIOTaX U COIAX -
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
2.3 Bopa. PactBopsl. [lonsitue 5 1 1 bubmuoreka [JOK



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/

2.4

00 OCHOBaHUAX

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COE€IUHEHUN

Hroro no pasaciny

11

30

https://m.edso0.ru/7f41837c
https://resh.edu.ru/ https://edu.skysmart.ru/
https://uchi.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/ https://edu.skysmart.ru/

https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHne aToMOB.

Xumuueckas cBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

[Tepunoanueckuii 3aKOH U
[Tepuoanueckas cucrema

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

3.1 XAMHYECKHUX 3JIEMEHTOB /J[. 7 https://content.edsoo.ru/lab/subject/4/
W. Meunnene-ea. Ctpoenue https://resh.edu.ru/ https://edu.skysmart.ru/
aToMa https://uchi.ru/
Xumuyeckas CBs3b. bu6mmoreka [IOK
3.9 OKHCIUTEIBHO- 8 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHEIE https://resh.edu.ru/ https://edu.skysmart.ru/
peakuuun https://uchi.ru/
bu6nuoreka [IOK
¥iroro mo paszeny 15 https://m.edsoo.ru/7f41837c
https://resh.edu.ru/ https://edu.skysmart.ru/
https://uchi.ru/
but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3

https://resh.edu.ru/ https://edu.skysmart.ru/
https://uchi.ru/



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
https://m.edsoo.ru/7f41837c
https://content.edsoo.ru/lab/subject/4/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/

OBIIEE KOJIMYECTBO YACOB

I10 [IPOT PAMME o8



9 KJIACC

KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB M TeM dueKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue

n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl

padoThI padoThI

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
bu6nmoreka [IOK

TloBTOpeH©e U YIIy6/IeHye 3HAHMH https://m.edsoo.ru/7f41a636
11 OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca > L hitps://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
bubmuorexa [JOK
https://m.edso0.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 XHMITECKUX peakuii 4 https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
bu6nuoreka [IOK
https://m.edso0.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOLUAIIHS. 8 1 1 https://resh.edu.ru/

' XHWMHMYECKHUE PEAKIIUU B PACTBOPAX https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/

Hroro no pazneny 17

Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
but6mmoreka [IOK

OO6m1ast XapakTepruCTUKa XUMUYECKHIX https://m.eds00.ru/7t41a636
21 anemeHTOB VIIA-rpymmer. ["anorens 4 L It fresl.eu T
' https://edu.skysmart.ru/
https://uchi.ru/



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/

bubnuoreka LIOK
OO01as XapakTepUCTUKA XUMHIECKUX https://m.edso0.ru/7f41a636
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 1 https://resh.edu.ru/

COETUHEHUSI https://edu.skysmart.ru/
bubnuoreka LIOK

OO0u1ast XapakTePUCTHKA XUMUIECKUX https://m.edsoo.ru/7f41a636

2.3 anemeHToB VA-Tpynmsl. A3ot, hochop 7 1 https://resh.edu.ru/

U UX COEMHEHUS https://edu.skysmart.ru/
https://uchi.ru/
bu6mmoteka [IOK

OO01mmas XxapakTepruCTHKa XUMUIECKUX https://m.edsoo.ru/7f41a636

24 anemeHToB |VA-rpynnsl. Yriaepoa u 8 1 1 https://resh.edu.ru/

KPEMHUM U UX COCTUHEHUS https://edu.skysmart.ru/

Hroro mo pazueny 25

Paszngen 3. Mera/iibl M UX COeIHMHEHHS

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636
3.1 OO1me cBoiiCTBAa METAIOB 4 https://resh.edu.ru/
https://edu.skysmart.ru/

https://uchi.ru/

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/

https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/

3.2 BaxkHel1e MeTammibl U UX COSTUHEHUS 16 1 2

Hroro no paszneny 20



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemectBa u Marepuainsl B ;KU3HU

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/

4.1
yeJJoBEKa 3 https://edu.skysmart.ru/

https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/

Hroro mo pazneny 3
https://resh.edu.ru/

PesepBHOe Bpems 3 https://edu.skysmart.ru/
https://uchi.ru/

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxmmonepHoe oouiectBo «M3aarenbetBo «lIpocBemenne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. 'abpuensu O.C. Xumusa. Paboune nporpammel. [Ipeamernas auHus
yueOHukoB O.C. I'abpuensna, .I'. OctpoymoBa, C.A. Cnankoro. 8-9 knaccsl:
yueOHoe nmocobue aiist 001eodpazoBarenbubix opranuzaiuit /O.C. ['abpuensiH,
C.A. Cnaaxos— M.: [Ipocsemenue, 2019

2. KoHTpoJIbHBIE U CAMOCTOATENbHBIE padOThl IO XUMUU K yueOHuky: O.C.
[Mabpuensna «Xumus. 8 kimace». PI'OC/ H.C. TlanoBa — M.:Dk3amen, 2022
3. KoHTpoJibHBIE U cCaMOCTOSATENbHBIE pa0OTHI O XUMUU K yueOHuky: O.C.
[Mabpuensna «Xumus. 9 kinace». ®I'OC/ H.C. TTaBnoBa — M.:Dk3amen, 2022
4. Ky3pmenko H.E., Epemun B.B. Xumus. 2400 3amau 114 MIKOJIBHUKOB U
nocTynaromumx B By3sl. — M.: JIpoda, 1999

5. Hekpacosa JI.U. Xumus. 8 knacc. Kaprouku 3aganuii. — Caparos: Jluiei,
2008

6. Papenkuiit A.M.. «Xumus. {unaktuaeckuit matepuan 8-9 knaccol. [Tocobue
s yuurens», M. IIpocsemenue, 2019

7. Cepanosa H.JI. COopHuK 3a/1ay, yIipa)XHEHUIH U TECTOB 10 XUMHH. §-9
Kkiaccel. M.:DOx3amen, 2021

8. Tecthl mo xumuu: 8 kiacc: k yueonuky O.C. 'abpuensina, N.I'.



OctpoymoBa, C.A.Cnankosa "Xumus 8 kiacc". ®I'OC/ M.A. Ps60oB.- M.
"Ox3amen", 2021

9. Tectw mo xumun: 9 kiace: k yueonuky O.C. 'abpuensna, N.I'.
OctpoymoBa, C.A.Cnankosa "Xumus 9 knacc". ®I'OC/ M.A. Ps60oB.- M.:
"Ox3amen", 2021

10. Xumus 8-11 xmaccer: paboune nporpammsl o yaeonukam O.C.

["abpuensna/ I'.11. Macnakosa, H.B. CapponoB — Bomrorpan: Yuurens, 2022

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuotexa L{OK https://m.edsoo.ru/
https://resh.edu.ru/

https://edu.skysmart.ru/

https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
http://school-collection.edu.ru/
https://chem8-vpr.sdamgia.ru/
https://chem-oge.sdamgia.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge/
https://videouroki.net/
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