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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma Mo XMMHH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl COCTAaBJICHA HA OCHOBE TPeOOBaHUU K
pe3yiabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHON MpOrpaMMbl OCHOBHOTO o00mero oopasoBaHus,
npencrasieHHbix B @I'OC 00O, a Taxke Ha OCHOBE (enepaabHON pabdoyeil mporpaMMmbl BOCIUTAHUS U C
y4€TOM KOHIICTILIMU MPENoaBaHus yY4eOHOro mnpenMmera «XuMHS» B 00pa3oBaTENbHBIX OPraHU3aIMIX
Poccuiickoit ®enepanuu.

[Iporpamma mo XuMuu JaéT MPEACTABICHHUE O LEIsX, OOIIeH cTpaTernu 00ydeHHsI, BOCIUTAHUS U Pa3BUTHA
oOyJaromuxcsi CpeicTBaMu y4eOHOTO TpeaMeTa, YCTaHABIMBAET 00s3aTelbHOE MPEIMETHOE COJACp)KaHHE,
IpeyCMaTPUBACT paclpeaeICHNE ero 1o KJaccaM M CTPYKTYPHPOBAHHE IO pa3jesiaM M TeMaM IPOTPaMMBI 110
XMMUH, ONPEACSeT KOJWYECTBEHHBbIE M KAUYEeCTBEHHBIC XapPAKTEPUCTUKH COJIEPKAHUSA, PEKOMEHIYEMYIO
MOCIIEIOBATEIILHOCTh M3YYCHHS XHMHUHU C YYETOM MEXKIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBS3€H, JOTHKH
y4eOHOTrO MpOIecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaroIMXCS, OIMPEACNseT BO3MOXKHOCTH TpEAMeTa st
peanu3anu TpeOOBaHWUH K pe3yabTaTaM OCBOCHHMS OCHOBHOW 0O0Opa3oBaTeNbHONW MpPOTpaMMbI Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl, a TakKe TpeOOBaHMN K pe3yiabTaTaM OOy4eHMs] XUMHUHU Ha YpOBHE Lelel
M3yUYEHHsI TIPEMETa U OCHOBHBIX BUIOB y4eOHO-TI03HABATEIBLHON JESITEIHLHOCTH 00YUYaIOMIET0Cs 110 OCBOCHHIO
y4eOHOTO COJepKaHUSI.

3HaHWE XUMHH CITY)KAT OCHOBOH /ISl POPMHUPOBAHHSI MUPOBO33PEHHS 00yJarOIIErocsi, €ro MpeCTaBICHUH O
MaTepHAIbHOM €MHCTBE MHpA, BAKHYIO pOJb WUrparoT (GOpMHpYEeMbIe XHMHEH MPENCTaBICHHUS O
B3aMMOTIPEBPAIICHASX SHEPTUU U 00 BOIIIOIUH BEIIECTB B TIPUPOJIE, O MYTAX PEUICHHUS TI00aTBHBIX MPoOIeM
YCTOMYMBOTO pPa3BUTHS 4YEJIIOBEYECTBA — CBIPHEBOM, OHEPreTUYECKOM, IMHIIEBOM M 3KOJOTHYECKOU
0€30MacHOCTH, MPOOIIEM 3/IPABOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peau3alMd BO3MOXKHOCTEH Uil caMOpa3BUTUSA M (HOPMUPOBAHMS KyJIbTYpHl JIMYHOCTH, €€
obmeli 1 QyHKIIMOHATBLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUPOBAHHE MBIIUIEHHS U TBOPYECKMX CIOCOOHOCTEH OOYy4YaroLIMXCsl, HAaBBIKOB HX
CaAMOCTOSTEJIbHOW ~ y4eOHOM  NIeSATEIbHOCTH, OKCIEPHUMEHTANbHBIX M  HCCIIEAOBATEIbCKUX  YMEHUH,
HEOOXOAUMBIX KaK B IOBCEIHEBHON )KM3HHU, TaK U B MPO(PECCUOHAIBHOM JeATENbHOCTH;

3HAaKOMHT CO CleUU(UKON HaydYHOrO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOIO B3IVIs/Ia HA €JUHCTBO
IPUPOJBl W YEJIOBEKAa, SBIAETCS OTBETCTBEHHBIM JTaloM B (OPMHPOBAHUU €CTECTBEHHO--HAyYHOMH
I'PaMOTHOCTH 00Y4arOINXCS;

crocoOCTByeT (POPMUPOBAHHIO LIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHMSIM, K IIPUPOJE, K
4eJI0BEKY, BHOCUT CBO BKJIaJl B 9KOJIOTMYECKOE 00pa30BaHue 00yUarOIIHUXCSl.

JlaHHBbIE HAaIPaBJICHUs B 00y4YEeHUH XUMHUU 00€CIeunBatOTCs ClIeU(pHUKON coJiepxKaHus ydeOHOTO MpeMeTa,
KOTOPBIN SBJISIETCS MEAarorMyeck aJanTHPOBAHHBIM OTpakeHHMEM 0a30BOM HAyKHM XMMHHU Ha OINpelesIEHHOM
JTamne e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOIO 00IIero o0pa3oBaHMs OPHUEHTUPOBAH HAa OCBOEHHE OOydYaroIIMMHUCA
CHCTEMbl MEpPBOHAYAIBHBIX MOHATHA XUMHHM, OCHOB HEOPraHWYECKOH XHMHUU U HEKOTOPHIX OTAEIbHBIX
3HAYMMBbIX HOHSATHH OpPraHUYeCcKON XUMUH.

CtpykTypa cojep’kaHUsl MporpamMmbl MO XUMHUHM Cc(HOpPMHUpOBaHa Ha OCHOBE CHCTEMHOIO MoJxoja K eé
nzyueHuto. CoziepKaHue CKIaIbIBACTCS U3 CUCTEMbI TIOHATHIH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI
NOHATUH O XUMHUYecko peaknuu. OO0e 53T CHCTEMBl CTPYKTYPHO OPraHM30BaHbl [0 TMPUHIHUITY
MOCJIEI0BATEIbHOTO PAa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUYECKHX MPEICTaBICHUIN pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaKk OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenyeneeBa kak OCHOBHOT'O 3aKOHA XMUMHUU;

— Y4EHUS O CTPOCHUU aTOMa U XUMHUECKOH CBS3H;

— MPECTaBIECHUHN 00 NMEKTPOIUTUYECKOI TMCCOIMALIMYU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE AMITMPUUECKHU MOJTYYEHHBIX U OCMBICIEHHBIX (aKTOB,
Pa3BUBAIOTCS IOCIENOBATEIBHO OT OJHOTO YPOBHA K JIPYroMy, BBINOJHSS (YHKUUU OOBSCHEHHS U



IIPOrHO3UPOBAHUS CBOMCTB, CTPOECHUS U BO3MOXKHOCTEN IPAKTUUECKOTO MPUMEHEHNUS U MOJIyUYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl MO XHMHUH CHOCOOCTBYET (HDOPMUPOBAHHIO MPEACTABICHUS O XUMHUYECKOU
COCTaBJISIFOLLIEH HAy4YHOM KapTUHbI MHpPA B JIOTUKE €€ CUCTEMHOM IMPUPOJbI, UEHHOCTHOTO OTHOLIEHUS K
HayyHOMY 3HaHHUIO U METOJIaM MO3HAaHUA B Hayke. M3yueHue XUMHM IPOUCXOIUT C MIPUBJICUEHUEM 3HAHUN U3
paHee M3y4eHHBIX Y4eOHbIX INpenMeToB: «Oxpyxaromuil mup», «buosorus. 5-7 xnacce» u «®Pusmka. 7
KJIace».

[Ipy wm3yyeHMH XHMHUU TPOMCXOIUT (OPMHUPOBAHWE 3HAHMNA OCHOB XHMHYECKOW HAyKH Kak OOJacTH
COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOW MESTEIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpHL. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMBbI XUMUYECKUX 3HAHUN —
BOKHEHUIIUX (AKTOB, TMOHITHHM, 3aKOHOB U TEOPETHUECKUX IMOJIOKEHHH, JOCTYHHBIX 0000IIeHH
MHPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HayKH, B MPUOOIIEHUH K HAYYHbIM METOJIaM MO3HaHUS NPU U3YYEHUU
BEIIECTB M XUMHUYECKUX peakiui, B (OpMUPOBAaHUM U PA3BUTUHU MTO3HABATEIbHBIX YMEHUIN U UX IPUMEHEHHUH B
y4eOHO-TI03HABATENbHOW U Y4eOHO-UCCIIEOBATENbCKON JI€ATEIbHOCTH, OCBOCHMU IpaBHJI 0€30MacHOTo
oOpallleHus ¢ BelleCTBaMU B IOBCEITHEBHOM JKU3HHU.

[Ipn u3ydeHHH XUMHH Ha YpOBHE OCHOBHOIO OOIIero oOpa3oBaHUs Ba)KHOE 3HAUEHHWE NMPUOOpENH Takue
LIETH, KaK:

— (hopMHUpOBaHHE MHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa3oBaHUIO, COTPYAHUUYECTBY,
CaMOCTOSITEIbBHOMY MPHUHATHIO PElIeHUl, CIOCOOHOM ananTUpoBaThbCs K OBICTPO MEHSIOMIMMCS YCIOBUSAM
KU3HU;

— HaIpaBJeHHOCTb OOy4YeHHUS Ha CHUCTEMAaTH4YeCKOe MpHUOOIIEeHHEe OO0YyYaromMXCcsi K CaMOCTOSATENbHON
MO3HABATEIbHON JESITebHOCTH, HAY4YHBIM METOJaM MO3HaHMs, (OPMHUPYIOIIMM MOTHBALMIO U pPa3BUTHE
CIIOCOOHOCTEH K XHMUU;

— ofecrneyeHre YCIOBHUM, CIOCOOCTBYIOIIMX TMPHOOPETCHUIO OOYYaIOMUMHKCS ONBITa Pa3HOOOPa3HOM
NEeSITeIbHOCTH, TO3HAHMSIT U CaMOIIO3HAHMSI, KJIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIMI), HMMEIOIINX
YHUBEPCAIbHOE 3HAYEHUE I PA3JINYHBIX BUJIOB JACSITEIBHOCTH;

— dopmupoBanne o0meld QYHKIMOHAIBHON M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE YMCHHI
OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXAIOIIET0 MUPA, UCHOJIb3Ys 3HAHUS U OTIBIT, MOJIyYeHHbIE MTPU U3yYEHUH
XUMHH, IPUMEHSTh UX MPU pEeUICHUH MPo0IeM B MOBCEAHEBHOM KU3HU U TPYAOBOM J€ATEIHLHOCTH;

— (opMupoBaHue y OOy4yarOUIUXCS T'YMAHUCTUYECKUX OTHOILIEHHUH, MOHUMAaHUS IEHHOCTH XUMHUYECKUX
3HaHUW A7 BBIPAOOTKU SKOJIOTMUYECKU 11€JIeCO00pa3HOro MOBEACHHUS B OBITY U TPYIOBOHM AESATEIHHOCTH B
LETISAX COXPAHEHMS CBOETO 3/10POBbs U OKPYKAIOIIEH IPUPOJHOM Cpebl;

— pa3BUTHE MOTHBAIMM K OOY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJI M CaMOBOCIMTAaHUIO HAa OCHOBE
YCBOEHHUS O0IIEYEIOBEYECKIX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOGIIIS U HAMpPaBICHHOCTH
JanbHeNIero o0y4eHus.

OO01ee 4MciaO 4acoB, OTBEACHHBIX JUIA WM3YYEHUS XMMHH Ha YPOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMi,
coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBIE XMMUYECKHE MOHATHS

[Ipenmer xumuu. Posib XMMUM B KHU3HU YEJIOBEKAa. XUMHS B CUCTEME HayK. Tena u Beuiectsa. Ousnyeckue
CBOMCTBA BEILECTB. ArperaTHoe COCTOsiHME BemiecTB. [loHsTHEe 0 MeTonax Mo3HaHUA B XUMHH. YHCThIE
BemiecTBa U cMecu. CriocoObl pasziesieHus: CMece.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKUE 3JIeMEHTBl. CHUMBOJIBI XUMHUYECKUX 3JeMEHTOB. [IpocThie U ClOKHBIE
BeIlleCTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas Qopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemectB. OTHocuTenbHasE aroMHas Macca. OTHOCHUTENbHAas MOJEKylsgpHas Macca. MaccoBas A0Js
XUMHUYECKOTO AJIEMEHTA B COCTUHECHHH.

KommuectBo BemectBa. Mousib. Monsipaas macca. B3anMoOCBs3b KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX
eanHUIL BeriecTBa. Pacuérel mo popmynamMm XUMHUYECKUX COECTMHEHUM.

dusnueckue U XUMHUUYECKHE SIBJICHUSA. XUMHUYECKas peakius U e€ MpHU3HaKU. 3aKOH COXpaHEHUs MacChl
BEIeCTB. XuUMHUUYECKHe ypaBHeHus. Kiaccudukanus XUMHYECKHUX pPEaKIuid (COCTUHEHUS, Pa3lIoKEHUs,
3aMernieHus, 0OMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYAOW, TMpaBwiiaMu pabOThl B JabopaTopuud W TpuEMamMu OOpaleHus c
nabopaTopHBIM O0OpPY/IOBAaHUEM, HM3yYEHUE W OMHCaHUE (PU3NUYECKUX CBOWCTB OOpPAa3IOB HEOPraHUYECKHUX
BeIleCTB, HaOMoIeHe pU3NUecKuX (IUIaBJICHUE BOCKA, TasHUE JIbJIa, paCTUPAHUE caxapa B CTYNKE, KHTIEHUE U
KOHJIGHCAIIUsI BOJbI) M XMUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBUE
Mena € KUCJIOTOM) SBJICHM, HAOMIOJEHHE W OINHCAaHHE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX pEaKIMi
(pasznokeHue caxapa, B3aUMOJICHCTBUE CEPHOU KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxkeHHe THIPOKCUIa MEAH
(IT) mpu HarpeBaHum, B3aUMOJACHCTBHUE Kene3a ¢ pacTBopoM coiu meau (II), nydenue crnocoOoB pazaeneHus
CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BHIMIAPUBAHME, NUCTHILISALUSA, XpoMmaTorpadus, MpoBeIeHHE
OUYMCTKU TOBAPEHHOW COJIM, HAOIIOJCHHE M OMHCAHHME PE3ylIbTaTOB MPOBEACHUS OIbBITA, WILTIOCTPUPYIOLIETO
3aKOH COXPaHEHMsI MaCChl, CO3JJaHie MOIeTIel MOJIeKYI (1IIapOCTEP>KHEBBIX).

BaxuHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3gyx — cmecp razos. CocraB Bo3ayxa. Kucimopong — snemeHT u mpocrtoe BemiecTBo. HaxoxaeHue
KHCIIOpo/a B Tpupoje, GU3NYECKUe M XUMHYECKHe CBOMCTBa (peakuuu ropenusi). Oxcunbl. [Ipumenenue
kucaopoaa. CriocoObl MOydeHUsI KUCIOpoia B JJAOOPAaTOPHH U MPOMBINIIEHHOCTH. KpyroBopoT kucioposia B
npupojae. O30H — aNIOTPONHAS MOAUDUKALIHS KUCIOPOIa.

TemnoBoil A(pdeKT XUMUYECKOW peaKIuH, TEPMOXMMUYECKHUE YpPAaBHEHHUS, 5K30- M JHJIOTEPMHUYECKHE
peakiuu. TomnuBO: yroiab W MeTaH. 3arps3HEHHE BO3/yXa, YCUJIEHHE MapHUKOBOTO 3¢ ekrta, pa3pylieHHe
030HOBOTO CJIOSI.

Bonopon — anemeHT u mpocrtoe BemlecTBo. HaxoxieHue Bogopoaa B mpupoje, PU3ndeckrue 1 XuMUYEeCKHe
CBOICTBa, MPUMEHEHHE, CTIOCOOBI MoTy4YeHus. KucnoTsl u conu.

MoutsipHblii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

®usnueckue cBoiicTBa BOJbl. Bonma kak pactBoputenb. PacTBophl. HachlllleHHbIE M HEHACHIIEHHBIE
pactBOopbl. PacTBOopuMOCTh BeliecTB B BojJie. MaccoBasi J0Jisl BEILIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA
BoJbl. OcHoBaHus. Ponb pacTBOpoB B HpUpOJE M B JKU3HU 4YenoBeka. KpyroBopoT BOJbI B INpHUpPOJIE.
3arps3HeHre TPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranwueckux coeauHeHuil. Oxcuapl. Knaccudukaiuss OKCHAOB: colieoOpa3yroiine
(OCHOBHBIE, KHUCIOTHBIE, aM(oTepHble) W HecoieoOpasyromme. HomeHknarypa oxcuaoB. Dusnueckue U
XUMUYECKHE CBOMCTBA OKCHI0B. [lonydeHne okcuaos.

OcHoBanmsi. Knaccudukanus ocCHOBaHMN: WIENOYM W HEPaCcTBOpPUMBIE OCHOBaHHWS. HomeHkiatypa
ocHOBaHUM. DU3nUeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre 0CHOBaHUM.



Kucnotsl. Knnaccuduxanus xkucnor. Homenknarypa kucior. @PU3nveckue 1 XMMHUYECKUE CBOHCTBA KUCIOT.
Papn akruBnoctu metaiuioB H. H. bekerosa. [lomydyenue Kucnor.

Conu. Homenknarypa cosneil. @usnueckue u XuMudeckue cBoiictsa coiei. [lonydyenue coseil.

I'enernueckas cBsA3b MEXAY KlacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEEICHUE COAEPKaHMsI KUCIOpOia B BO3/yXe, MOJIyYeHHEe, COOMpaHHe, pacliO3HaBaHUE U
U3Y4YE€HHE CBOWCTB KHCJIOpOJa, HaOIIOAEHWE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM M  YCIIOBHUS
BO3HMKHOBEHHUS U IpEKpallleHus TopeHus (moxapa), 03HaKOMJIEHHE C 00pa3llaMM OKCHUJOB M OINMCAaHUE HX
CBOMCTB, TOJIyY€HHE, COOMpPAHNE, PACTIO3HABAHUE U U3YYCHHE CBOICTB BOJOPOJA (TOpEeHHUE), B3aUMOICHCTBHE
Bojopona ¢ okxcugom meau (II) (BO3MOXXHO HCMONB30BaHHE BHUIACOMATEPHUATIOB), HaOIIOJIEHHE OO0pa3loB
BELIECTB KOJMYECTBOM | MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEM pPACTBOPEHMSI BELIECTB C Pa3IMYHOU
PacTBOPUMOCTbBIO, IPUTOTOBJIEHHE PAcCTBOPOB C OMNpeAeIEHHOW MaccoBOM J0Je pacTBOPEHHOTO BEIIECTBA,
B3aMMO/ICHCTBUE BOJbI C MeTaJlJIaMH (HaTpUEM M KaibleM) (BO3MOKHO HCIIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
uccienoBaHue 00pa3i0B HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJEHHE H3MEHEHHS] OKPAaCKH
MHIUKAaTOPOB B pacTBOpax KUCJIOT M IIenodel, uzydeHue B3aumojeiictBus okcuna meau (II) ¢ pacrBopom
CEPHOM KHUCJOTHI, KACIOT C METAUIAMH, PEaKIMd HEUTpaau3aluu, MOJy4eHUEe HEPaCTBOPUMBIX OCHOBAHWM,
BBITECHEHHE OJHOIO MeTajula JIPYTMM M3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTAJIbHBIX 3a/Jad MO TeMe
«BaxHenmue Ki1acchl HEOPraHUYECKUX COEAUHEHUI.

Ilepuoanyecknii 3akoH u Ilepmoamueckas cucrema xumudeckux djiaementos /. M. Mennenaeesa.
Crpoenne aroMoB. Xumuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[lepBpie MOMBITKM KJIacCU(UKALUKA XUMHUYECKUX 3JieMeHTOB. [loHsATHE O rpynmax CXOJHBIX 3JIEMEHTOB
(11e70YHBIe M IIEIOYHO3EMENbHbIE METallIbl, TalOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT
amoTepHbIe OKCUIBI U TUIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepumoamyeckass cucrema xumuueckux odnemeHtoB J[. W. Menneneesa.
KopoTkonepuonnas u amuHHOTIeproaHas ¢opmbl [lepuoanueckoil cuctemMbl XuMuueckux asnemeHToB [, U.
MenneneeBa. [lepuoasl u rpynmbl. @U3UYECKU CMBICIT MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOJA U TPYIIIIbI
JJIEMEHTA.

Crpoenune aromoB. CoctaB atomMHBIX sjep. M3otombl. DnekTpoHbl. CTpOCHHE AJIEKTPOHHBIX 000JI0YEK
aToMOB TiepBbIX 20 xumudeckux 3emMeHToB I[lepuoanueckoil cucremnl [. M. MennaeneeBa. XapakrepucTuka
XUMHUYECKOT0O 3JIEMEHTA M0 ero nojoxeHuro B [leprnonnueckoit cucreme /1. M. Menneneesa.

3aKOHOMEPHOCTH  HU3MEHEHUs pajuyca aTOMOB XHMHMYECKMX  JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOAAM.

3nauenue Ilepuoanueckoro 3akoHa u Ileproanueckoi CHUCTEMbl XMMHUYECKHX 3JIEMEHTOB JUISI Pa3BUTHS
Hayku u npaktuku. /. 1. MenzaeneeB — yu€Hbli U IpaKJaHUH.

Xumuyeckas cBs3b. KoBaneHTHas (MOJIsIpHAsi U HEMOJSPHAS) CBSI3b. DJIEKTPOOTPULIATEIHBHOCTh XUMUUYECKUX
anemMeHTOB. loHHas CBs3b.

Crenenb  oxucieHusi. OKHUCIHMTENIbHO--BOCCTAHOBUTENbHbBIE  peakiuu. [lpoumeccsl  okucieHus U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixkcnepumenm:

M3y4eHrue o0pa3loB BEIIECTB METAIJIOB U HEMETAUIOB, B3aUMOJCHCTBIE THAPOKCUAA IIUHKA C pACTBOPaMU
KHUCIIOT U LIEJOYeH, MPOBEJICHHUE OIBITOB, WUIIOCTPUPYIOIIHNX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaxiuii (ropeHue, peakiuy pa3ioKeHHs], COSTUHEHHS ).

Mesicnpeomemmnuie céazu

Peanuzamuss MeXnpeaMeTHBIX CBs3ed MNpU H3YYEHUHM XUMUHM B & KIAcce OCYIIECTBISIETCS dYepe3
MCIO0JIb30BaHNE KaK OOIIUX €CTECTBEHHO--HAYUHBIX MOHITHH, TaK ¥ MOHSATHHA, SBISIOUINXCS CUCTEMHBIMU IS
OTJIENbHBIX NIPEAMETOB €CTECTBEHHO--HAyYHOT0 IMKJIA.

OOmue ecTecTBEHHO--HAYYHbIE TOHSITHUS: HAY4HBIH (DakT, TUMOTe3a, TEOpHs, 3aKOH, aHAIMU3, CHHTE3,
KJ1accu(uKaIus, nepuoAnYHOCTb, HAOII0IeHUE, SKCIIEPUMEHT, MOJISTUPOBAHKE, U3MEPEHHE, MOJIENb, SIBIICHHE.



®dwusmka: MaTepus, aToM, EKTPOH, TPOTOH, HEUTPOH, UOH, HYKIU, U30TOIBI, PaJAHNOAKTUBHOCTh, MOJIEKYIIa,
AIIEKTPUYECKHIA 3apsi]], BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NYECKUe BETUYNHBI,
€IMHUIIBI ©3MEPEHHsI, KOCMOC, TTaHeTHI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOIMAeMble, TOILIMBO,
BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBO M XUMHYeCKasi peakus

[lepuoanueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux snemeHtos JI. M. MenaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX MEPHOAOB, KaHsi,
KaJdbllUd W WX COCOUHEHHWH B COOTBETCTBHHM C IIOJIOKEHHEM »3yeMeHTOB B Ilepmommueckoil cucreme u
CTPOCHHEM HX aTOMOB.

CtpoeHre BemecTBa: BUAbI XUMHUYECKOW CBSI3U. THITBI KPUCTAITMUECKUX PEMIETOK, 3aBHCHUMOCTh CBOMCTB
BEIIECTBA OT THITA KPUCTAITMYECKONW PEMIETKH U BHJIA XUMHUECKOW CBSI3H.

Knaccupukanuss u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XWMHYECKHE CBOWCTBA BEIIECTB,
OTHOCSIITMXCS K Pa3IMYHBIM KJaccaM HEOPraHWYECKUX COCTMHEHWH, TeHETHUYEeCKas CBS3b HEOPTraHMYECKHX
BEIIECTB.

Knaccngukanuss XuMUYeCKHX PEeakIui 1Mo pa3TUdHBIM MPHU3HAKaM (IT0 YHCITY ¥ COCTaBy YYacCTBYIOIIUX B
pEaKIMy BEIIECTB, M0 TEIUIOBOMY dPQEKTy, 0 M3MEHEHUIO CTENEHEW OKUCIICHUS! XUMHYECKHUX AJIEMEHTOB, IO
0o0paTUMOCTH, TI0 YYacTUIO Karajam3aropa). OK30- M OHAOTEPMHYECKHE pPEaKIUH, TEPMOXHUMHUYECKHE
YpaBHEHWS.

[TonsiTne o ckopocTH XHMHYecKoW peakiuu. [loHsTne 00 00paTMMBIX W HEOOPATHMBIX XHUMHUYECKHX
peaknusix. [loHsATHE 0 TOMOTEHHBIX U TeTeporeHHbIX peakiusax. [lonsrue o karanuze. [loHsATHE O XUMUYECKOM
paBHOBecuH. DaKTOpPbI, BIUAIOIIME HA CKOPOCTh XMMHMUYECKOM pEaKIMH U TOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS.

OKHCHAUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMH, SJIEKTPOHHBIM OalaHC OKUCIUTEIHHO-BOCCTAHOBUTEILHOMN
peakiuu. CocTaBieHHE ypaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUNA C HCIOJIb30BAHUEM METOoj1a
ANIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOIUTHUECKONH AMCCOLMAIMH. OIEKTPOJIUTHl U HEIEKTPOJUThl. KaThoHbl, aHHOHHBI
MexaHu3M JAMCCOIMAIMKM BEIIECTB C Pa3IMYHBIMU BHJIAMU XHUMHUYECKOH CBs3u. CTeNeHb UCCOLMAIUU.
CunbHbIe U cllabble AIIEKTPOJIUTHI.

Peakuunu monHoro oOMmeHa. YcCiIoBUS NPOTEKaHUS peaklUi MOHHOTO OOMEHa, MOJHBbIE M COKpallEHHBIE
WOHHBIE ypaBHEHHMsS peakuuid. CBOHCTBa KHCIOT, OCHOBAaHHUW M COJEH B CBETE MpEACTaBICHUH 00
ANIEKTPOJIUTUYECKON qucconuanuu. KadecTBeHHble peakiuy Ha HOHBL. [IoHsATHE O THAPOIN3E CONIeH.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKHMX BEIIECTB — METaUIOB U
HeMeTaloB (rpadura u anMasa), CI0KHBIX BEIIECTB (XJIOpUIa HATPHS ), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XMUMHUYECKON peakluu OT BO3JACUCTBUS Pa3InYHbIX (PaKTOPOB, UCCIEAOBAHUE IEKTPOIPOBOAHOCTH PACTBOPOB
BEIIECTB, MPOLIecca TUCCOLMALNN KUCIOT, IIeNouei U colieil (BO3MOXKHO HCIIOJIb30BaHUE BUJIEO MaTepHAIOB),
MIPOBEICHUE OIBITOB, WJUIIOCTPUPYIOIIMX TMPU3HAKU MPOTEKAHUS peaKkUui HOHHOro oOMeHa (oOpa3oBaHHe
ocajika, BBbIJIEJIEHHE Ta3a, 00pa3oBaHME BOJbI), OIBITOB, WIIIOCTPUPYIOUIMX IMPUMEPBl OKUCIUTENIBHO-
BOCCTAHOBMTENBHBIX pPeakluil (rOpeHne, peakiy pas3yioKeHUs, COeTMHEHNs), paclio3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C MOMOIIIbIO KAUE€CTBEHHBIX pPeaKI1il Ha MOHBI, pellIeHHe SKCIIePUMEHTAIbHbIX 3a1a4.

HemeTtasnibl U X coeIUHEHUS

OOmast xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHsS aTOMOB, XapaKTE€pPHbIE CTENEHH OKUCICHHS.
Ctpoenne U GpU3MUECKUEe CBOWCTBA MPOCTHIX BELIECTB — raJIOr€HOB. XMMHUYECKHE CBOWCTBA Ha MpUMEpe XJIopa
(B3auMoJieiicTBHE ¢ METajulaMH, HeMeTaJllaMH, Iienoyamu). XiopoBojopos. CoJsiHas KUCIOTa, XUMHUYECKUE
CBOICTBA, MOJy4YeHHUE, MpUMeHeHue. J[eficTBre XJopa U XJIOPOBOJIOpPOJa Ha OpraHu3M 4eloBeka. Bakneimue
XJIOPU/IbI U UX HAXOKJEHHUE B TIPUPOJIE.



OOmias xapakTepuctuka 31eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTEICHH
okucnenus. CtpoeHue M (U3NYECKUE CBOWCTBA MPOCTHIX BEHIECTB — KHCIOpPOJAa M CEpbl. AJIIOTPOIHBIE
MOJM(UKAIIIN KUCIOPOJa U Cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOA, CTpOEHHE, (H3UYECKHE U
XUMUYecKre cBOMCTBAa. OKCHABI Cephl KaK MPECTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, puzndyeckue
U XUMHUYECKHE CBOWCTBa (0OIIME KaK MPEICTaBUTENsS KJlacca KHCIOT M crenuduueckue). XUMHUYECKHe
peaknuu, JeKalye B OCHOBE MPOMBIIIICHHOTO Croco0a MOJydeHus: cepHoil kuciotsl. [IpuMeneHune cepHoit
kucinoTel. COJM CepHOM KHCIIOTHI, KadecTBEHHas peakuus Ha cyiabdar-uoH. Haxoxnenwe cepsl u e€
COCIMHEHUH B mpupoje. XUMHUYECKOE 3arpsA3HEHHE OKPYKAIOMIEH CpeIbl COCTUHEHUSMH CEpbl (KHCIOTHBIC
TOX/IM, 3arpsI3HEHHNE BO3AyXa U BOJOEMOB), CITIOCOOBI €ro MPe0TBPAIICHHUS.

OOmast xapakTepucTrka MeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCIICHHsI. A30T, paclpoCTpaHeHHe B NpUpoje, GU3NIeckue  XUMHUYEeCKHe CBOMCTBa. KpyroBopoT a3ora B
npupoje. AMMHaK, ero (pU3NYecKne U XUMHUYECKHe CBOMCTBA, TOTydeHHe U npuMenenne. Colm aMMOHUS, UX
¢bu3nveckne W XMMHUYECKHE CBOMCTBA, NMpHMEHEHHe. KauecTBeHHas peakiusi HAa WOHBI aMMOHUS. A30THas
KHCJIOTa, €€ MoJydeHne, GU3nYeckue U XUMHUYECKHe CBOMCTBa (00ImuMe Kak MpenCcTaBUTElNs Kiacca KHCIOT U
cnenupuveckne). lcrmonb3oBaHNe HHUTPATOB W COJIEH aMMOHHUS B KauyeCTBE MHHEPAIBHBIX YAOOPECHHIA.
XUMHYECKOE 3arps3HEHHE OKPYXKAromeH Cpeabl COeAWHEHHWSIMH a30Ta (KUCIOTHBIE MOXAW, 3arpsi3HEHHE
BO3JlyXa, NMOYBHI U BOJ0EMOB). Dochop, amnorponHeie Moaudukannn docdopa, Gusnueckue U XUMHYECKUE
cBoiictBa. Oxcua docdopa (V) u docdopHas kucinora, puznyecKkue U XUMHUECKHE CBOMCTBA, MOJIY4YEHHUE.
Wcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mras xapakrepuctuka 31eMeHToB [VA-rpymnmbel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEepPHBIE CTETICHU
OKHCIICHHSL. YTIIEPO/I, ATIOTPOITHBIE MOTU(PHUKAIINN, PACTIPOCTPAHEHHE B IPUPOJIE, GU3NIECKUE U XUMUIECKHE
cBorictBa. Ancop6rusa. KpyroBopot yriepoaa B mpupoze. Okcuasl yriiepoaa, ux (GU3nIecKne U XUMUUYECKUE
CBOICTBa, ICHICTBUE HA KUBbIE OPraHU3MBI, IOJTy4eHHE U TPUMEHEHHE. DKOJOTHYECKHE MPOOIEeMbl, CBSI3aHHBIE
¢ okcuaoM yriepona (IV), rumoresa rio0ambHOTO TOTEIICHUS KIWMaTra, MapHUKOBBIM 3G @deKT. YrosbHas
KHCIIOTa U €€ COoNM, WX (PU3MYecKHe W XMMHUYECKHe CBONCTBA, MOJIyueHHE U NpuMeHeHue. KadecTBeHHas
peakiusi Ha kapOoHaT-uoHbI. Mcnonb3oBaHne kapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIIEHHOCTH U CEJIbCKOM
XO3SIUCTBE.

[lepBoHauanbHble MOHATHUS 00 OpPraHWYECKUX BEIIECTBAX KaK O COEAMHEHHUAX yriepoja (MeTaH, 3TaH,
STHUJIECH, alleTUJICH, 3TaHOJ, IVIMIIEPUH, YKCyCHas KucioTa). [IpupoaHbpie UCTOYHUKU YriIeBOAOPOAOB (yroJib,
MIPUPOJIHBIN Ta3, He(Th), MPOAYKTHI UX MEpepadOTKH (OCH3UH), UX POJIb B OBITY U MPOMBIILICHHOCTH. [loHsATHE
0 OHMOJIOTMYECKH Ba)KHBIX BEILECTBAX: MXHUpPax, OelKax, YriaeBoJax — M HX pOJIM B JKU3HHU YeEJIOBEKa.
MartepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usznueckue u XMMHYECKHUE CBOMCTBA, MOJy4YeHHEe U npuMeHeHue. CoelnHEeHUs] KpEMHUS B
npupoae. O6mue mpexncraBieHuss o0 okcune kpemuus (IV) u xpemuueBoil kucimore. CHIMKATBl, HX
UCIOJIb30BaHNE B OBITY, B MPOMBIIUIEHHOCTH. BakHelire CTpoUTeNnbHbIE MaTepualbl: KepaMmHKa, CTEKIIO,
LeMeHT, O0eToH, jxene300eToH. IIpoGieMbl 06€30MacCHOTO HUCHONB30BAaHUS CTPOUTENBHBIX MaTepUAIOB B
MTOBCETHEBHOM KH3HHU.

Xumuueckuii Ixcnepumenm:

u3ydyeHue oOpas3loB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHOW KHCIIOTHI, MPOBEACHHE KAaY€CTBEHHBIX
peakuuii Ha XJOPHI-MOHBI M HaONIO/IeHHE MPU3HAKOB HUX MPOTEKAHHUs, OMBITHI, OTpaKarolue (U3NUECKUEe U
XMMUYECKHE CBOMCTBAa TaJOr€HOB M HUX COEIUHEHHUH (BO3MOXKHO HCIOJb30BaHUE BHUAEOMATEPHAIIOB),
O3HAKOMJIEHHE ¢ 00pa3ljaMM XJIOPUIOB (raJIoTeHUI0B), 03HAKOMIIEHHE ¢ 00pa3laMH cepbl U €€ COeAMHEHUSIMHU
(BO3MOXKHO HCIIONIb30BAaHME BUJEOMATEPHAIIOB), HAOIIOJeHHE Mpolecca oOyrJIMBaHUs caxapa MoJ| JIeHCTBHEM
KOHIICHTPUPOBAHHOW CEpPHON KHCJIOTHI, HM3yde€HHUE XHMUYECKHX CBOMCTB pPa30aBIIEHHOW CEpHOl KHUCIOTHI,
MIpOBEICHNE KaueCTBEHHON peaklnu Ha Cylb(aT-uoH U HaOIro/ieHNe pu3HaKa e€ MpOTeKaHus, O3HAKOMJICHUE
c (usnyeckuMH CBOHCTBaMM a3oTa, (ochopa U UX coeAUHEHHH (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEpHAIIOB), 00pa3liaMu a30THBIX U (HOchHOpPHBIX YA0OpeHUH, OTyYeHne, COOMpaHue, paclio3HaBaHue U
U3yueHHe CBOMCTB aMMHUaKa, MPOBEICHUE KaYeCTBEHHBIX PeaKkIMii Ha HOH aMMOHUS U (pocdaT-1oH U U3ydeHue
MPU3HAKOB MX MPOTEKAHUs, B3aWMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbIO (BO3MOKHO



WCIOJIb30BAHNE BUJCOMATEPHANIOB), W3YUYEHUE MOJICNCH KpPUCTALIMYECKHX pEmETOK anMasa, rpadura,
¢dymiepeHa, 03HAKOMJICHHE C TMPOIIECCOM aACOPOIMU PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTa3a, MoJiydeHHe, cOOMpaHue, pacrio3HaBaHWE M M3Y4EHHE CBOWCTB YTIICKHCIIOTO rasa,
MIPOBEJICHUE KAYECTBEHHBIX PEAKIMii HA KapOOHAT M CHIJIMKAT-WOHBI U M3yYCHHE MPU3HAKOB UX MPOTEKAHUS,
03HAKOMJICHHE C MPOAYKIHMEH CHIMKATHON MPOMBIILIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/a4 110 TeMe
«BaxHelne HeMeTaIbl U UX COCTUHEHUS.

MeTa/uIbl M UX COEIMHEHUS

OO0mrast xapakTepUCTHUKA XHUMHUYECKHX DJIEMEHTOB — METaUIOB Ha OCHOBAHMHM HX TOJIOKEHHUS B
[lepuoanueckoit cucreme xummuueckux snemeHToB Jl. M. MengeneeBa u crtpoenust atomoB. CTpoeHue
MeTauioB. Mertayuinueckasi CBA3b M METAUIMYECKas KPUCTAJUITMYECKas PemI€TKa. DIEKTPOXUMHUYECKUN psia
HanpspkeHud MertawoB. dusnueckue M XUMUYECKHE CBOMcTBa MeTauioB. OOmue crnocoObl IMOIy4eHUs
MeTauioB. [loHATHE O KOPPO3WH METAIJIOB, OCHOBHBIE CHOCOOBI 3alIUTHl UX OT KOppo3uu. CruiaBel (CTaib,
YYT'yH, AIOpATIOMUHUHN, OpOH3a) U UX IPUMEHEHHUE B OBITY U POMBIIIIJIEHHOCTH.

[[lerounble MeTaIIBL: NOJIOKEHHE B [lepnoandeckoit cucreme xumuieckux anemeHtoB Jl. M. Menneneesa,
CTPOEHHE MX aTOMOB, HAXOXJCHUE B Mpupoje. Ou3nuecknue U XMMHUECKHE CBONCTBA (HA MpUMeEpe HATpus U
Kanus). OKCUABI U THAPOKCUIBI HATPUA U Kanus. [I[ppuMeHeHne MeT0YHbIX METAIIJIOB U KX COSAMHEHHI.

[IlerouyHO3EMENBHBIE METAJUIBI MarHUd M KaJbLMi: MOJoKeHUe B [leprnoandeckol cucTteMe XUMHUYECKUX
anemenToB JI. . MenzeneeBa, CTpoeHHE MX aTOMOB, HaxoJeHue B npupoae. Pusndyeckue U XUMHYECKUE
CBOMCTBA MarHusl M Kaiblus. BaxHeinme coequHeHNs Kalblus (OKCHUJI, TUAPOKCHU, coyn). JKECTKOCTH BOJIBI
1 CIOCOOBI €€ yCTpaHEeHHUSI.

AmromuHMil: nosioxenne B [lepuoandeckoi cucreme xumuueckux anemeHtoB . . Menneneesa, ctpoenue
aToma, HaxoXxieHHe B mpupoje. Ouznueckne W XUMUUYECKUE CBOWCTBA amtoMHUHHSA. AMGMOTEpHBIE CBOWCTBA
OKCH/JIa ¥l THIPOKCUA ATTFOMUHUS.

Kenezo: nonoxxkenue B Ilepuomuueckoit cucreme xumuueckux 3nemeHtoB . M. MenneneeBa, ctpoeHue
aToMa, HaXOXKJIeHHe B npupoje. Ousznyeckne U XUMUYECKUE CBOMCTBA Xkene3a. OKCUIbl, TUAPOKCHIBI U COTU
xenesa (I1) u sxenesa (I1I), ux cocras, CBOMCTBA U MOJTyYEHHUE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE C 00pa3llaMH METAJIOB M CIUIaBOB, UX (DU3MUYECKUMM CBOMCTBAMHU, U3YUECHUE PE3yJIbTaTOB
KOPpPO3UU METaNIOB (BO3MOKHO HCMOJIb30BAaHUE BUIACOMATEPHANIOB), 0COOEHHOCTEN B3aMMOJICHCTBUS OKCUIA
KaJIbIUsl U HATPUS C BOJOW (BO3MOYKHO MCIOJIb30BaHUE BUJEOMATEPHATIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM
BOJIbI, MIpOLlecca TOPEHHs Kelle3a B KHUCIOopoJie (BO3MOKHO HCHOJB30BaHUE BUJICOMATEPHANIOB), MPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX pEakUWi Ha MOHBI: MarHus, Kajbllus, aJlOMUHUS, LKHKa, xkerne3a (II) u xenesa
(III), memu (II), HaOGnrofmeHWe W OMHUCAHHE IMPOLIECCOB OKPAIMBAHUS IUIAMEHH HOHAMHU HATpUs, Kalus U
KanmpIusl (BO3MOXKHO HCIIOJBb30BaHUE BUAEOMATEpUAJIOB), HcCCIeA0BaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
AIIOMUHHUS U TUAPOKCUAA LIMHKA, PEUIEHUE YKCIIEPUMEHTAIbHBIX 331a4 10 Teme «BaxHeillre MeTamibl U ux
COCTMHEHUS».

XMMHUA U OKpYKAaKWIIas cpena

BemectBa u Mmarepuanbl B IMOBCEIHEBHOM JKM3HM 4eJIOBEKa. be30macHoe HCNoIb30BaHHME BEIIECTB M
XUMHUYECKUX peakuuid B ObITy. [IepBas mOMOIIb MPH XUMHUYECKHUX OKOTaX U OTPABICHUSX.

XUMUYECKOe 3arps3HeHHEe OKpYKarollel cpebl (TpeenbHas T0myCcTuMasi KOHIIEHTPAallKs BEIeCTB, Aajee —
[TJK). Pons XuMuu B pelieHUH SKOJIOTHUECKUX MPOOIEM.

Xumuueckuii Ikcnepumenm:

M3y4eHue 00pa3loB MaTepuanoB (CTEKIIO, CIIIaBbl METAJIOB, MMOJTMMEPHBIE MaTepUabl).

Mescnpeomemmnuie ceasu

Peanuzaiuss MeXNpeaMETHBIX CBs3ed MNpU HM3YYEHUHM XUMUHU B 9 Kjjacce OCYHIECTBISIETCA uepes
WCIO0JIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITUN, TaK U MOHITHIA, SBISIONIUXCA CUCTEMHBIMH IS
OT/AENBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.



OOmre ecTeCTBEHHO-HAy4YHbIC MOHATHS: HAaydyHBIH (DaKkT, TUIOTE3a, 3aKOH, TEOpHWs, aHAIU3, CHUHTE3,
KJaccu(uKaIys, mepruoanIHOCTh, HAOIIOACHNE, SKCTIEPUMEHT, MOICIMPOBAHNE, H3MEPEHHE, MOJIEITb, SIBICHUE,
MAPHUKOBBIN 2PPEKT, TEXHOTIOT UL, MATEPHAIIBI.

®du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, paAMOAKTUBHOCTh, MOJIEKYIIA,
AIIEKTPUYECKHIA 3apsi/, MPOBOIHUKH, MOJYIPOBOIHUKH, JHIICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, 00BEM,
arperaTHO€ COCTOSIHUE BEIIECTBAa, Ia3, pPACTBOpP, PaCTBOPUMOCTb, KPHUCTAUIMYECKAsi peli€Tka, CIUIaBbl,
(bu3nvecKre BEIMYNHBI, SMHUAIBI U3MEPEHUS, KOCMHUECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, CoHIIE.

Bbuosorusi: ¢dorocunTes, apixanue, Omocdepa, dKOCHCTEMa, MUHEpPAIbHBIC YIOOpPEHHs, MUKPOAIIIEMEHTHI,
MaKpO3JIEMEHTBI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MHUHEPAIbl, TOPHBIE MOPOJBI, TOJE3HbIE HCKOTAaeMble, TOTUIMBO,
BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS HPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JInuyHOCTHBIE PE3YNIbTAaThl OCBOEHUSI MPOTPAaMMbI OCHOBHOTO OOIIEro 0Opa3oBaHUs JOCTUTAIOTCS B XOJ€
o0y4eHHs XUMUU B €IMHCTBE Y4COHOH M BOCIIMTATEIBHOM JEATEILHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMU
POCCUHCKMMH COLMOKYJIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMU, NPHUHSATHIMU B OOIIECTBE
OpaBUJaMH W HOPMaMH TIIOBEACHUS M CHOCOOCTBYIOT TIIPOILIECCAM CaMOIIO3HAHUSA, CaMOPa3BUTHA U
colManu3aluu 00yJaromuXxcs.

JInyHOCTHBIE ~ pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS ~ CHCTEMOM
MTO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIMM M PACIIUpPEHUE ONbITA JAEATEIbHOCTU Ha €€ OCHOBE, B TOM YHUCIIE B
YJacTu:

1)naTpuoTHYeCKOro BOCIIMTAHUA:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HUCTOPHYECKOMY W HAy4YHOMY HAacCJeNIulo,
MOHUMAaHMsSI 3HAYEHMs] XUMHMYECKOM Hayku B JKU3HM COBPEMEHHOro OOIIecTBa, CIOCOOHOCTH BIIAJETh
JIOCTOBEpHOM MH(OpMaIUEel O MEPEIOBBIX JOCTHKEHUAX U OTKPBITHSIX MHUPOBOM U OTEYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HayUHBIX 3HaHUAX 00 YCTpONCTBE MHpa U 00ILIECTBA;

2)rpaxkIaHCKOro BOCIIUTAHMSA:

MPEJICTaBICHUS] O COLMAIbHBIX HOpPMax W TpaBUJaX MEXJIWYHOCTHBIX OTHOIIEHHWH B KOJUIEKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOM, yueOHO-HCCIIeI0BATEIbCKOM, TBOPUECKON U
JIPYruX BHUAAX JESATEIbHOCTH, TOTOBHOCTU K pPa3HOOOpa3HOM COBMECTHOM NEATEIBHOCTH IPH BbINOJHEHUH
y4eOHBIX, TO3HABATENILHBIX 33/]1a4, BHIIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUH Y4e€OHBIX MPOEKTOB,
CTpeMJICHHSI K B3aUMOIIOHMMAHHMIO W B3aWMOTIOMOILIM B IpOIEcce ITON ydeOHOU NesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAPHILEHW C MO3WLMK HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4€TOM OCO3HAHHUSI MTOCIIEACTBUI NIOCTYIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHUS

MHPOBO33PEHUECKHE TMPEACTABICHUS O BEIIECTBE M XMMHUYECKOM pEaKkIuH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKd M COCTABJSIOIIME OCHOBY JUIsl IOHMMAHMS CYIIHOCTH Hay4HOU
KapTUHBI MUPA, MPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbI, B3aUMOCBSI3SX YeJIOBEKa
C IPUPOJHOU CPENO, O POIM XMMHUHU B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

M03HABATE/IbHBIE MOTHBBI, HAlpaBiCHHbIC Ha TOJY4YEHHE HOBBIX 3HAHUNW MO XMMHUHU, HEOOXOIUMBIC IS
00BsICHEHUSI HAOJIOIaeMbIX MPOIIECCOB U SBJICHUM, IMO3HABATENIbHOM, MH(DOPMALMOHHOW M YHTATEIbCKOM
KYJIBTYpbI, B TOM YHCJI€ HABBIKOB CAMOCTOATEIBHON pabOThl ¢ y4eOHBIMHU TEKCTaMU, CIIPABOYHOMN JIUTEPATYpPOH,
JOCTYIHBIMU TEXHUYECKHUMH CPEACTBAMH MH()OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpec K OOy4eHHIO U MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHMIO,
MPOEKTHOM M HCCIENOBATENbCKONW JESITeNbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMpPaBICHHOCTH W YPOBHS
oOyueHus B JallbHEHIIIEM;

4)(popMupPOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHSI K CBOEMY 3JI0POBBIO, YCTAHOBKM Ha 3JI0POBBIN
o0pa3 ’KM3HM, OCO3HAaHHE NOCJIEACTBUM M HENpHUIATHE BPEAHBIX MpPHUBBIYEK (YHNOTpPeOJICHUs alKOroJs,
HapKOTHKOB, KYpEeHHSs ), HEOOXOIUMOCTH COOJIOICHUS TTPaBUJI O€30MIaCHOCTH MpU 0OpAIIEHUH ¢ XUMUYECKHUMHU
BEII[ECTBAMU B OBITY M peaIbHON KU3HU;

5)TpynoBOro BocnuTaAHUA:

MHTEpEC K MPAKTUYECKOMY H3YYEHHUIO Npodeccuil W Tpyaa pa3IU4yHOrO poja, YB@KEHUE K TPyAy H
pe3yspTaTaM TPyIOBOH IEATENbHOCTH, B TOM YHCIIE Ha OCHOBE IIPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHBIN BBIOOP HMHIWBUIYATbHOW TPACKTOPHH MPOJOJDKEHUS O0pa3oBaHUS C YYETOM JIMYHOCTHBIX
UHTEPECOB M  CIIOCOOHOCTM K XHMMHH, OOLIECTBEHHBIX MHTEPECOB U NOTpPeOHOCTEH, YyCIEIIHON
npodeccHoHANbHON AEATeTbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJalTUPOBATHCS B
npoeccuoHaIbHOU cpesie;



6)3K0J10r14ecKOro BOCIUTAHUS:

9KOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJIE KaK WCTOYHUKY J>KM3HU Ha 3eMjie, OCHOBE ¢
CYIIIECTBOBaHUS, TOHMMAHNUE IIEHHOCTH 370POBOTO M 0e30macHoro odpas3a >KU3HH, OTBETCTBEHHOE OTHOIIICHHE
K COOCTBEHHOMY (DM3HUECKOMY U TICUXHYECKOMY 370POBBIO, OCO3HAHUE IIEHHOCTH COOIOACHUS IPaBUII
0€30MMacHOTO MOBEJCHMSI IIPH PabOTE C BEIIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOKAIOIINX 3J0POBBIO U KH3HU
JTIOICH

CIIOCOOHOCTH MPUMECHSTh 3HAHUS, MOJIydaeMbIe TIPU M3YyUCHUHM XUMHH, JIJIS PEIICHUS 3a7ad, CBSI3aHHBIX C
OKpY)Kalolled NPUPOAHON CpENoil, Uil TOBBILICHUS YPOBHS HKOJOTHYECKOM KYyJIbTYpbl, OCO3HAHUSA
rI00ATFHOTO XapakTepa SKOJIOTHYECKHX MPOOJIeM W TMyTed WX PEHIeHUS TMOCPEICTBOM METOJ0B XHUMUH,
9KOJIOTUYECKOTO MBIIICHUS, YMEHHS PYKOBOJCTBOBATHCS MM B IIO3HABATEIIbHOW, KOMMYHHMKATUBHOM U
COLIMAIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MerampenMeTHBIX pe3ylbTAaTOB BBIACIAIOT 3HAUYUMbBIE 751 (POPMUPOBAHUST MHUPOBO33PEHUS
oOllleHayuHble TIOHATHSA (3aKOH, TEOPHs, MPUHIMI, TUNOTe3a, (aKT, CUCTEMa, IMPOIECC, IKCIEPUMEHT H
JpYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX W TO3BOJISIIOT Ha OCHOBE
3HAHUW W3 HTUX MpPeaIMeTOB (QOPMUPOBATH IMPEACTABICHHE O IIEJIOCTHON HAayYHOW KapTUHE MHpa, U
YHUBEpCaJbHbIE y4eOHBIC JCHCTBUA (TMO3HABaTEbHBIE, KOMMYHHKATHBHBIC, PETYISITUBHBIE), KOTOPHIE
obecreunBaroT POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSTEIILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO yIeOHOM
NEeSITETHHOCTH.

IMo3naBaTeibHbIE YHHBEpPCAJbHbIE Y4eOHbIE 1eiicCTBUSI

ba3oBble Jjoruyeckue aeicTBUsA:

YMEHHUS HCIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUHM 3HAHWUM: PACKPBIBATH CMBICT
XUMHYECKUX MOHATHHM (BBIACNATh MX XapaKTepHbIE NPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU
MOHATHUSMHM ), UCIIOJIb30BAaTh MOHATUS JJIs1 OOBSICHEHUS OTIENbHBIX (PAKTOB U SIBJICHUMN, BHIOMPATh OCHOBAHUS U
KpUTEpUU 7S KJIACCU(PUKAUMU XUMHYECKHX BEIIECTB M XMMUYECKUX pPEaKUWd, yCTaHAaBIUBATh NMPUYMHHO-
CIIEICTBEHHBIE CBSI3M MEXJIy OOBEKTaMU H3y4EHHUS, CTPOUTH JIOTUYECKHE pacCyXJeHus (MHIyKTHUBHBIE,
JeIyKTUBHBIE, 110 aHAJIOTHH), JIEJIaTh BHIBOIbI U 3aKIIIOUEHUS;

yMEHHE NPUMEHSATh B MPOIECCE MO3HAHUS MOHATHS (IpEeIMETHbIE W METalpeIMETHbIE), CUMBOJIUYECKHE
(3HAKOBBIE) MOJICNIN, UCIIOIb3yEMbIE B XUMHUH, PEOOPa30BBIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbIE
MIPEJICTaBICHUS] — XUMHUYECKHI 3HaK (CMMBOJI 3JIEMEHTa), XUMuueckass GopMyia U ypaBHEHUE XUMHUUYECKOM
peakuuu — OpU pEelIeHUH Y4eOHO-IIO3HABATEIbHBIX 3a7ay, C Y4ETOM O3THUX MOJEIbHBIX MPECTaBICHUN
BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE NPU3HAKK HM3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XMUMHYECKUX PEAKIINi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, TPUUNHHO-CIICICTBEHHBIE CBSA3H M IPOTUBOPEUHUS B
M3y4aeMbIX MPOIECCaxX U SABJICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHHUE HMCIO0JIb30BaTh MOCTABICHHBIE BOIPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUs, a TAKKE B KAUECTBE
OCHOBBI /17151 JOPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUIHLHOCTH BHICKA3bIBAEMBIX CYXKICHHI;

MpHOOpeTEeHNe OMbITa MO TUIAHWPOBAHUIO, OPTraHU3alMUd U MPOBEICHUIO YUYEHUYECKHX SKCIIEPUMEHTOB,
yMEHHE HaOIoJaTh 3a XOJOM IpOLecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3ynbTar, (HOpMyIHpOBaTh
0000IIeHNsT ¥ BBIBOABI MO pe3yldbTaTaM MPOBEAEHHOTO OIBITA, HCCIEAOBAaHUS, COCTaBISATH OTUYET O
MPOJIeIaHHOM paboTe.

Padora ¢ undpopmanueii:

yMEHHE BBIOMpATh, AHAIWU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIMIO DPANIUYHBIX BUAOB U GopM
MPEACTABICHUS, MOJYyYaeMyK0 M3 Pa3HbIX HCTOYHHMKOB (HAy4YHO-TIOMYJSIpHAs JMTEPAaTypa XUMHUYECKOIO
COJIep’KaHus, CIpPaBOYHBIE MOCOOUWs, pecypchbl MHTepHeTa), KpUTHYECKH OIIEHWBATh MPOTHBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

YMEHHE TPHUMEHSTh pa3IuyHble METOAbl M 3alpochl MpPU TMOUCKe U 0TOope wuHbOpMauu W
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOMUMBIX JJI BBIMIOJHEHUS Yy4YeOHBIX M TIO3HABATENBHBIX 3ajad
OTIpeZIeIEHHOTO TUIIA, TPUOOPETEHHNE OMBITa B 00OJIACTH MCTIOIB30BaHUS WH(GOPMAITMOHHO -KOMMYHHKATHBHBIX



TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpPOH aKTUBHOTO HCIIOJIb30BAHUS  PA3JIMYHBIX IOMCKOBBIX  CHCTEM,
CaMOCTOSITEJIFHO BBIOMpATh ONTUMANbHYIO (OpMYy TMpencTaBieHUs HHGOpPMAMM U WILIIOCTPHPOBATH
pelaeMble 33141 HECJIOKHBIMU CXEMaMH, IarpaMMaMu, IpyruMu popMamMu rpaguku U 1X KOMOMHAILIUSIMHY;

YMEHHE HCHOJb30BaTh W AaHAJIM3MPOBATH B Tpolecce y4eOHOW M MCCIeNOBATEIbCKON JESITEIbHOCTH
MHGOPMAIIHIO O BIMSIHUU MTPOMBIIIICHHOCTH, CEJIbCKOTO XO34HUCTBA M TPAHCIIOPTA HA COCTOSTHHE OKPY’KaIOIIeH
IIPUPOIHOM CPEJIbI.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe yYeOHbIe 1elCTBUSA:

YMEHMs 3aJaBaTh BONPOCHl (B XoJ€ Auajora W (W) AUCKYCCHMH) IO CYIIECTBY OOCYKIAaeMOW TEMBI,
(bopMynHpOBaTh CBOU MPEIOKEHHS] OTHOCHTEIHHO BBIIOJIHEHHUS TPEATIOKEHHOH 3a/1a4H;

YMEHHMSI IPEJCTABIIATH MOJYYEHHbIE PE3y/IbTaThl MO3HABATEIbHOM JIEATEIBHOCTH B YCTHBIX M MHUCbMEHHBIX
TEKCTax; JielaTh MPE3eHTALUIO PE3Y/IbTATOB BHIIOJHEHHSI XUMUYECKOTO SKCIIEPUMEHTA (J1abOpaTOPHOTO OIIBITA,
nabopaTopHOi pabOTHI MO UCCIIEJOBAaHUIO CBOWCTB BEIIECTB, YUEOHOTO MMPOEKTA);

YMEHHS y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMW MMO3HABATEIBHON U UCCIIE0BATEIbCKOM
NEeSITEIbHOCTH MPH PEIIEHUH BO3HUKAIOIIMX MpoOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIJIACOBAHMS
no3uuui (oOcyxJeHusi, oOMEH MHEHMSIMH, «MO3TOBBIE HITYPMbI», KOOpPJAMHAIMS COBMECTHBIX JIEHCTBUH,
ompeieJIeHue KPUTEPHUEB TI0 OLIEHKE KaYECTBA BHITIOJIHEHHON PabOThI U IpyTHe).

PeryasiTuBHbIe yHMBepcaJIbHbIe YUeOHblIe AelicTBUS:

YMEHHE CAMOCTOSITEIIFHO ONPEEINIATD eI IeATeIbHOCTH, INIaHUPOBATh, OCYILIECTBISATh, KOHTPOJIUPOBATH U
P HEOOXOJTUMOCTH KOPPEKTUPOBATH CBOKO JESATENbHOCTb, BbIOMpaTh HambOosee 3((eKTHBHBIE CIIOCOObI
pelieHus y4eOHBIX U T[I03HABaTENbHBIX 3a7ay, CaMOCTOSITENIbHO COCTaBISTh WM KOPPEKTHPOBATH
MPEIOKEHHBIH alroOpuT™M ACUCTBUM MpPHU BBINOJHEHUM 3aJaHUM C y4ETOM IMOJIy4YE€HHUS HOBBIX 3HaHHUM 00
U3y4aeMbIX OOBEKTaX — BELIECTBAX M pEaKUUsAX, OLIEHHWBAaTh COOTBETCTBHE IOJYYEHHOTO pe3yibTara
3asBJICHHOM LI€JIY, YMEHHE UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, TPEIaraéMbl€ B YCIOBUU 3a1aHUN.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3ylbTaTOB 110 OCBOCHUIO 00S3aTENILHOIO COJEPXKAHUS, YCTAHOBJIEHHOIO JaHHOU
GbenepanbHOil paboyell MPOrpaMMOM, BBIJICISAIOT: OCBOECHHBIE OOYYaIONIMMMCS HAay4yHblE 3HAHUS, YMEHUS U
crnocoObl IeiicTBUH, cienupudeckue 11 IpeaMeTHON 06macTu «XUMHUsA», BUIbI IEATEIBHOCTHU IO MOJTYyYEHUIO
HOBOT'O 3HAHMs, €ro MHTEpIpeTanuy, NpeoOpa3oBaHUI0 M NMPUMEHEHHWIO B Pa3IMYHBIX Y4EOHBIX M HOBBIX
CUTYaLUsX.

K kxoHmy oOydyeHuss B 8 KJjacce IpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
C(OPMHUPOBAHHOCTh y OOyUArOIUXCS YMEHUI:

o PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX IOHSATHHM: aTOM, MOJIEKYld, XMUMWYECKHN DIIEMEHT,
IIPOCTOE BEILIECTBO, CI0’KHOE BEIIECTBO, CMECh (OJHOPOHASI U HEOJHOPOIHAS), BAJIEHTHOCTh, OTHOCUTENIbHAsS
aTOMHasl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHASI Macca, MacCoBast 10J1s1 XUMHUYECKOTO
3JIEMEHTa B COEAMHEHHUH, MOJIAPHBIN OO0OBEM, OKCHJ, KUCIIOTa, OCHOBAHHE, COJIb, HJIEKTPOOTPULIATEIHHOCTD,
CTENEHb OKMCJIEHHS, XUMHUYECKas peaklus, KiIacCU(UKALMs peakluil: peakuuu COEJAWHEHMs, PEeaKLUu
Pa3NoKEHUs, peaklui 3aMeLIeHHs, Peakud OOMeHa, 9K30- M SHAOTEPMUYECKUE PEaKLUH, TeIUIOBOH 3 deKT
peakuuu, sApO aTroma, 3JIEKTPOHHBIA CIIOW aToma, aTOMHas OpOWUTallb, pajuyc aToMa, XUMHUYECKas CBs3b,
IOJISIpHAasl M HEMOJIApHAsi KOBAJICHTHAs CBSA3b, MOHHAs CBA3b, MOH, KaTHOH, aHWOH, PacTBOP, MaccoBas A0
BellecTBa (MPOLEHTHAs! KOHIIEHTPALUs) B PaCTBOPE;

o WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKUX IOHATUN U NPUMEHATH OTH TMOHATUSA IIpU
OTMCAHNU BEUIECTB U UX NIPEBPALLECHUM;

o UCMOJb30BaTh XWMHUYECKYI0 CHMBOJMKY JJIsI COCTaBJI€HUS (QOpPMYyNT BEIIECTB U YpaBHEHUH
XMUMHUYECKUX PEaKLINN;

. ONpeNeNiATh BaJCHTHOCTH ATOMOB 3JEMEHTOB B OHHAPHBIX COEIMHEHMSAX, CTEHEHb OKHUCIECHUS
3JIEMEHTOB B OMHApHBIX COECIUHEHUSX, MPUHAICKHOCTh BEIIECTB K ONPEeAEIEHHOMY KJIacCy COCIUHEHU IO
¢dbopmynaM, BUA XUMUYECKOH CBsI3U (KOBAJIEHTHAs U MOHHAs) B HEOPraHUYECKUX COEMHEHHSIX;

J packpbiBath cmbich [lepuoguueckoro 3akona JI. M. MenneneeBa: N€MOHCTPHUpPOBATH IOHUMaHHE
MEPUOINYECKON 3aBUCUMOCTH CBOIMCTB XUMUYECKUX JIEMEHTOB OT UX MojoxeHus B [lepuoauueckoii cucreme,



3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO--MOJICKYJSIPHOTO YYEHHs, 3aKOHa
ABoranpo;

J ONMMCBIBATh W XapaKTepu3oBaTh TabmuuHyo Qopmy Ilepmonmdeckoil cHCTEMBl XHMHUYECKHUX
AJIEMEHTOB: pa3jnyaTh MOHATHS «rJaBHas noxarpynmna (A-rpynma)» u «mobounas moarpymma (b-rpymma)y,
Manble ¥ OOJbIIME TEPHUOIbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpble MMeloTcs B Tabmuie «llepmomuueckas
cucreMa XUMHUYecKux sneMeHToB J[. M. MenneneeBay ¢ 4HMCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHMUYECKUX DJIEMEHTOB (COCTaB M 3apsa] sapa, oOllee 4YHMCIO 3JIEKTPOHOB M pacHpelesieHue Hux 1o
AJIEKTPOHHBIM CJIOSIM);

J KJIaccu(UIMPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XMMUYECKHE peakuuu (1o
YHCIIy U COCTAaBY yYacTBYIOIMX B PEAKLIUU BEUIECTB, 110 TEMJIOBOMY 3P (DEKTY);

J XapakTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB pPA3JIMYHBIX KIIACCOB,
MOJITBEPK/1asi ONMCAHKUE IPUMEPaMHU MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKITHIA;

J MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX KAauy€CTBEHHOTO COCTaBa, BO3MOKHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSX;

J BBIUUCIIATH OTHOCHTEIBHYIO MOJEKYISAPHYI0O W MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIIO
XMMHMUYECKOTO 3JIEMEHTA M0 POpMYyIie COEAMHEHUS], MACCOBYIO JIOJII0 BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOH peaKIim;

o MPUMEHSTH OCHOBHBIE OIIEPAIIMA MBICITUTEIHFHON JEeSTeIhbHOCTH — aHalli3 W CHHTE3, CPaBHEHHE,
00001IeHNE, CHUCTEeMaTH3alNI0, KIAaCCU(UKAINIO, BBIABICHHE NPHYUHHO--CIICICTBEHHBIX CBSI3eM — IS
W3YUYEHHsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHA, ECTECTBEHHO-HAYYHbIE METO b TO3HAHUS — HAOJIOICHUE,
U3MepeHue, MOJCTMPOBAHNE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBIN );

J CIIeZIOBATh MPABUJIAM ITOJIb30BAHMS XUMUYECKOH TIOCY0N U Tab0paTopHBIM 000pYIOBaHNEM, a TAKKE
MpaBuwiiaM OOpallleHHs] C BEUIECTBAMH B COOTBETCTBHHM C HMHCTPYKUHUSMHU IO BBINOJHEHUIO J1IAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO TOJYYCHHI0O M COOMpaHWI0 Ta3000pa3HBIX BEHIECTB (BOIOPOJA W KHCIOPOAA),
MIPUTOTOBJICHUIO PACTBOPOB C OMPENeNIEHHON MaccoBOM J0jiel pacTBOPEHHOIO BEIECTBa, IJIAHHUPOBATh U
MPOBOJUTh XUMHUYECKHUE SKCIIEPUMEHTHI 10 PACMO3HABAaHUIO PACTBOPOB IIENOoYed U KUCIOT C IMOMOIIBIO
WHIUKATOPOB (JIakmyc, (heHoapTaIenH, METHIOPAHK U IPYTHE).

K konmy oOydyenuss B 9 kJiacce MpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE [OJDKHBI OTpa)xaThb
cOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

J PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHX MOHATHH: XUMHUYECKHH AJIEMEHT, aTOM, MOJIEKysa, WOH,
KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMUYecKasl peakiusi, XUMUYECKasi CBSI3b, TEIUIOBOI A(PEKT peakiuu, MoJib, MOJISIPHBIH 00BEM,
pacTBOp, DJEKTPOJUTHI, HEIIEKTPOJIUTHI, AIEKTPOJIUTHYECKAs] IUCCOIMALMS, PEeaKIM HOHHOrOo OOMEHa,
Karajau3aTop, XUMHUYECKOE€ paBHOBecHe, OOpaThUMble H  HeoOpaTHUMble peaKlHH, OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIUU, OKHCIUTENIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBIICHHE, AJUIOTPOIUS,
aM(pOTepHOCTh, XUMHUYECKasl CBs3b (KOBAJIEHTHAs, WMOHHAS, METaJuIM4yecKas), KpHCTaJUIMYecKas pemérka,
KOPpO3Us METAJUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOW peakluu, MpeaeiabHo aomyctuMas koHuentpauus [TJK
BEIIECTBA;

J WUTIOCTPUPOBATh B3aHMMOCBSA3b OCHOBHBIX XMMHUYECKHUX TMOHATHH W NPUMEHSTHh 3TH TMOHATUS TPHU
ONMCAaHUM BEIIECTB U UX MTPEBPAILECHUI;

J UCMOJb30BaTh XHMHUYECKYI0 CHMBOJMKY JJIsI COCTaBJIeHUS (QOpPMYyNT BEIIECTB U YpaBHEHUH
XUMUYECKUX PEaKIIHii;

J OTIpeNeNATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XMMHUYECKHX JIEMEHTOB B COCIMHEHUAX PA3INYHOTO
cocTaBa, NMPUHAUIEKHOCTh BEIIECTB K ONpPENeIEHHOMY KJIacCy COeIMHEHHUH Mo (GopMyliaM, BUA XUMHUYECKON
CBSI3U (KOBAJICHTHAs, HOHHAs, METAITIMUECKasl) B HEOPraHMUECKUX COCTUHEHUSX, 3aps] HOHA MO0 XUMUYECKOH
dopmyne, xapakTep cpeabl B BOJHBIX PacTBOpaX HEOPraHWYECKUX COEAMHEHHH, THUN KpPHUCTAIUTMYECKOU
PEIIETKH KOHKPETHOTO BEIECTBA;

J packpeiBaTh cMbica [lepuoauueckoro 3akona J{. M. MenneneeBa u 1eMOHCTPUPOBATh €r0 IOHUMAHUE:!
ONMCBHIBATh U XapakTepu3oBaTh TabanuHyio (opmy Ilepuonndeckoit cCUCTEMBbl XUMHYECKUX 3JIEMEHTOB:



pa3nuyath TOHSATHS «rJaBHas mnoarpymmna (A-rpynma)» U «mobounas noarpymma (B-rpymma)y, mansie u
Oo0JbIIIME TEPHOIBI, COOTHOCUTH 0003HAYEHHS, KOTOPbIE UMEIOTCS B MEPUOANYECKON Tabiuile, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XHMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsii sAapa, oOIliee YHucio
AJIEKTPOHOB U pacIpeielieHNe UX 10 JIEKTPOHHBIM CJI0SIM), OOBACHATH 00IIHe 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWMCTB 2JIEMEHTOB U WX COCAMHEHHH B Mpejenax MaibIX MEPHOI0B U TJIABHBIX MOATPYII C YIETOM CTPOCHHS
UX aTOMOB;

J KJIaccu(UIMPOBaTh XUMHUYECKHE SJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMUYECKHUE peakuuu (1o
YHUCIy W COCTaBy YYaCTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIUIOBOMY 3((dekTy, mo M3MEHEHHIO CTereHeH
OKHCIICHHSI XUMUYECKHUX IIEMEHTOB);

J XapaKTepU30BaTh (OMHUCHIBATh) OOIINE U CHIEHHU(PHISCKIEe XUMHYECKIE CBOWCTBA MPOCTHIX U CI0KHBIX
BEIIECTB, IMOATBEPXKAAs OIMCAHWE TNPUMEPAMH MOJEKYISAPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIIN;

J COCTaBJIATh YPAaBHEHUS ODJICKTPOJUTHYECKON TUCCOIMAIMU KHUCIOT, IIENOYed M COJIeH, TOJHBIE U
COKpaIIE€HHBIE YPaBHEHHUS PEaKIUii HOHHOTO 0OMEHa, YpaBHEHHS PEaKIIHid, ITOITBEPKAAIONINX CYIIECTBOBAHNE
TeHETUYECKOH CBSA3HM MEX/y BEIIECTBAMH Pa3IMYHBIX KIIaCCOB;

J PacKphIBaTh CYIIHOCTHh OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN IMOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOTO OajaHca ITUX PEaKIINi;

o MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBHCHMOCTH OT WX CTPOEHHS, BO3MOXKHOCTH TPOTEKAHUS
XHUMHYECKUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

o BBIUMCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIIO
XAMHYECKOTO dJIEMEeHTa 10 (hopMyJsie COeMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IIPOBOUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOH peaKIinm;

. coOiroAaTh MpaBuiia MOJB30BAHUS XUMUYECKOM TOCy10M U JabopaToOpHBIM 000PYIOBaHUEM, a TAKKe
npaBmiia oOpalleHusi C BELIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHSMH IO BBINOJHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OTIBITOB TIO IMOJYYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEMIECTB (AMMHAaKa 1 YIJIEKUCIIOTO Ta3a);

J MIPOBOJUTH pPEaKLUH, MOATBEPKIAIOIINE KAYECTBEHHBI COCTAB Pa3IMYHBIX BEIIECTB: PAclO3HaBATh
OTIBITHBIM TYyTEM XJIOPHA-, OpOMUI-, HOAMI-, KapOoHaT-, gocdaT-, cCUIMKar-, cyibdaT-, THIPOKCUI-HOHBI,
KAaTHOHBl aMMOHHUS M MOHBI M3YYEHHBIX METaJUIOB, IMPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPax HEOPraHUYECKUX
BEIECTB;

J MPUMEHSITh OCHOBHBIE OTMEpPAllMU MBICIUTEIbHON JEATENIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHHE,
000011IeHNe, CHCTEMATH3alUI0, BBISIBICHHE MPUUYMHHO-CICACTBEHHBIX CBSA3€H — JUIsl HM3y4eHHsS CBOICTB
BEIIECTB W XUMHUYECKHX pEaKluid, €CTeCTBEHHO-HayuyHble METOJbl MO3HAHWUS — HAOIIOJCHHE, U3MEpEHHE,
MOJENUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBouacos
HaumeHoBaHuepas3aejioB 1 duexkTpoHHble (¢ poBbIE)
Ne i/ Kontpoasn | IIpakrnuec
TEeMIIPOrpaMMBbl Bcero o0pa3zoBaTe/ibHbIEPeCyPCHI
blepadoThI KHepadoThbl
Paznen 1.IlepBoHayaibHbleXUMHYECKUETIOHATHUS
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U MPAKTUYECKON 5) 2 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
JESITETFHOCTH YeTIOBEKa
1.2 BemecTBa 1 XuMuieckuepeakuum 15 1 bubmuoreka L{OK https://m.edsoo.ru/7f41837¢
Hroromnopaszneny 20
Pa3znen 2.BaxHeiilme npeacTaBUTe I HEOPraHNYeCcKNX BellecTB
Boznyx. Kucnopon. Ilo e 00
2.1 AYX. BHCTOPOA. LIOHATH 6 1 bu6moreka [IOK https://m.edsoo.ru/7f41837¢c
OKCHIaX
2.2 Bonopona.Ilonstie o KMUCIOTax U COMAX 8 1 bu6moreka L{OK https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. [Tonsitue 06
2.3 A P 5 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢c
OCHOBaHUSX
O e e e e
24 CHOB?H HHACORIHCOpratiHeermcon 11 1 1 bubmuoreka L{OK https://m.edsoo.ru/7f41837¢
WHEHUN
Uroronopazneny 30

Paznea 3.Ilepuoanuecknii 3axkoH u [lepuoanuyeckas cucrema xummnueckux 3jaemMeHnToB JI. U. MenaeneeBa. CTpoenne arToM0B. XUMHUYeCKas
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaAKIIUHN

[Iepuonnueckuii 3aK0H U
3.1 [Iepuonnueckas cucTeMa XUMHYECKUX
anemeHToB /. 1. Menene-eBpa.

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢c
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Crpoenueatoma
X . -
3.2 MMHHCCKAA CBA3E. OKHCTHTEILHO 7 bubmuoreka LIOK https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKIINN
33 [Ipomexyrounas arrecTarusi. 1
' KonTposbHas pabora
Wroronopazneny 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
PeszepBHOECBpEMS 3 bubmmoreka [{OK https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

KoauuecTtBouacoB
HaumeHoBaHuepas3aejioB 1 duexkTpoHHble (¢ poBbIE)
Ne i/ Kontpoasn | IIpakrnuec
TEMIPOrPaMMbI Bcero o0pa3oBaTe/bHbIEpeCypPChI
blepadoThI KHepadoTbl
Pa3nes 1.BemecTBo U XMuMH4YecKHe peaKkIuu
[ToBTOpEeHUE U yriyoieHue 3HaHum
11 P yrry 5 1 Bubmorexa LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IesoB Kypca 8 kjacca
OcHOBHBIE 3aKOHOMEPHOCTH
1.2 P 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
XHUMHYCCKUAX PEaKIIHA
DnekTpo ecka ccoruanusl.
13 JICKTPOTHTHHCCIA IMCCONHALHA 8 1 1 Bubmiorexa LIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIIMU B paCTBOPAX
Hroronopazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
OO01as XxapakTepucTukKa ec
2.1 HHas XapaKTCPHCTHIE XHMITICCKHX 4 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
sneMeHToB VIIA-rpynmnsl. ['anorenst
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u 6 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
e€coeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop 7 1 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
U UX COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.4 aneMeHToB [VA-rpynnsl. Yraepoa u 8 1 2 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
KPEMHUH, ¥ UX COCAMHEHUS
Hroronopazneny 25
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Pa3zgen 3.MeTasiibl M UX COeTUHEHU ST

3.1 OO011uecBoiicTBAMETAIIIOB 4 bu6munoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxknelinre MeTaibl B UX COSIUHEHUS 16 bubmanoreka LHOK https://m.edsoo.ru/7f41a636
Hroromnopaznemy 20
Pasznen 4.Xumus u okpyxxaionias cpeaa
B
4.1 CIUECTRA I MATCPHAIIB! B KHSHH 2 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
JeloBeKa
42 [Ipomexyrounas aTrecTarus. 1
' KonTposbHas pabota
Hroromnopaszneny 3
PesepBHOEBpeMs 3 bubmoreka [IOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Jarausyyenus
Ne
w/n Temaypoka Kommue o
CTBOYAC dakTHYeCcKHn

osBcero| MY
1 [Mpenmet xumun. Posib XuMuH B )U3HU YeoBeKa. Tena U BemecTra .09
IlousaTue o MeTomax MO3HAHUS B XUMUHU 1 .09
3 [Ipaktuueckas padota Ne 1 «/lpasuna pabomol 6 rabopamopuu u npuémsl 0opawjeHus ¢ 1 09

1a60pamopHuiM 000PYO008aAHUEM» '
4 Yucrele BemecTBa U cMecr. CrocoObI pa3elieHus] CMecei 1 .09
5 [Ipaktuueckas pabota Ne 2 «Pazoenenue cmeceli (Ha npumepe ouuUcCmKu NOBAPEHHOU CONU)» 1 .09
6 ATOMBI 1 MOJIEKYJIBI. XUMHYECKHE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX SJICMEHTOB 1 .09
7 CrapToBas TuarHocTuka 1 .09
8 [IpocThie 1 CIOKHBIE BEIECTBA 1 .09
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 10
10 3aKOH MOCTOSIHCTBA COCTaBa BEUISCTB. XUMHUYECKas (opMyJia. 1 10

BaneHTHOCTHaTOMOBXMMHUYECKHUXDJIEMEHTOB '
11 OTtHocuTenbHas aToMHas Mmacca. OTHOCHUTEIIbHASI MOJIEKYJIIpHAas Macca 1 10
12 MaccoBas JoJsi XUMAYECKOTO JIEMEHTA B COSIUHEHUH 1 .10
13 KomnuecTo BemniecTBa. Mosb. MosisipHas Macca 1 .10
14 dusndecKrue 1 XUMUYECKHE SIBJICHUS. XUMUYECKasl PEaKIIHs 1 .10
15 [Ipu3Haky 1 ycin0BHs NPOTEKAHUSI XUMUYECKUX PEaKIIUN 1 10
16 3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMUYECKHE YPaBHEHUS 1 10
17 Brluncnenust koauuecTBa, Macchl BEIIECTBA 110 YPABHEHUSIM XUMUYECKUX PEaKIINil 1 A1




18 Krnaccudukarus XuMHIECKUX peakiuii (COeTMHEHNS, pa3lIoKEHHs, 3aMEIICHUs, 00MEHa) 1 A1
19 M. B. JloMmoHOCOB — yu€HbIi-dHIIUKIOIeUCT. O000IIeHHE U CUCTeMAaTU3alUsI3HAHHA 1 A1
20 Kontposbnas padota Nel no Teme «Bewecmea u xumuueckue peaxyuu» 1 A1
21 Bosayx — cmech razos. CocraB Bo3ayxa. Kucimopos — aneMeHT u rpoctoe BemectBo. O30H 1 A1
29 du3nYecKue ¥ XUMUYECKHUE CBOMCTBA KUCIOPOa (peaKIni OKUCIICHHS, TOPCHHE). 1 1
[TonsatueoGokcuaax '
23 CriocoOplI MoTy4eHHs1 KUCIOPO/ia B 1ab0paTOpru U MPOMBIIIUIEHHOCTH. [IpumMenennexuciopoia 1 A1
24 TenoBoit 3¢ ekt XuMHUECKON peaklMK, MOHITHE O TEPMOXUMUYECKOM YpaBHEHUH, 3K30- U 1 11
SHIOTEPMHUECKUX PEAKITUIX
25 TormumBo (HedTh, yroias U MeTaH). 3arps3HeHNe BO3/IyXa, CIOCOOBI €T0 PEIOTBPAIICHHS 1 A2
26 [Ipaktuueckas padota Ne 3 o teme «llonyuenue u cooupanue KUCi0pooa, uzyyeHue e2o C80UCma» 1 A2
27 Bonmopon — snemeHT 1 mpocToe BemecTBo. HaxoxaeHue B mpupoae 1 A2
28 dusnyeckre 1 XMMUUYECKHE CBOMCTBA Bogopoaa. [IpumenenneBoiopoaa 1 12
29 [TonsiTHE O KUCIOTAX U COJAX 1 12
30 Crioco0pl moTy4eHust BOJAOPOAa B 1a0OpaTOpUH 1 A2
31 [Ipaktuueckas padota Ne 4 o Teme «llonyuenue u cooupanue 6000pooa, usyueHue e2o c8OUCME» 1 A2
32 Monsipabiii 00b€M ra3oB. 3akoH ABOTaapO 1 A2
33 Boruncnenus 00bEMa, KOJIMUECTBa BEIIECTBA ra3a M0 €ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WU 1 01
00BEMY '
34 Brruncnenus 005EMOB ra3oB 10 ypaBHEHHUIO PEeaKIIMH Ha OCHOBE 3aKOHA O0BEMHBIX OTHOLIEHUI 1 01
ra3oB
35 dusnyeckre 1 XUMHUYECKHUE CBOCTBA BOIBI .01
36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpPAX .01
37 Bona kxak pactBoputens. HacbllieHHbIE 1 HEHACHIIIIEHHBIE PAaCTBOPHI. MaccoBasi 10151 BEIeCTBA B 1 01
pacTtBope
38 IIpaktuyeckas padora Ne 5 o teme «/Ipucomosnenue pacmeopos c onpedenéHHol Maccosol 0o.ell 1 01

pacmeopéHHoeo seuyecmea»




39 KonTpoasnas padora Ne2 no teme «Kuciopod. Booopoo. Booay 1 .01
40 Oxcuppl: cocTaB, KiIaccu(UKaus, HOMCHKJIATypa 1 .02
41 [Tonyuenue u XuMu4yecKkre CBOMCTBAa KUCIOTHBIX, OCHOBHBIX U aM(POTEPHBIX OKCUIOB 1 .02
42 OcHoBaHusI: cOCTaB, Ki1accu(UKalys, HOMEHKIAaTypa 1 .02
43 [Tonyuenue u xuMu4yeckue CBOMCTBa OCHOBAHUM 1 .02
44 Kucnotsl: cocras, ki1accuduxaiiysi, HOMEHKIaTypa 1 .02
45 [Tonyuenue u XuMHU4YeCKHe CBOMCTBA KUCIIOT 1 .02
46 Conu (cpennue): HOMEHKIATypa, COCOObI MOTyYeHU s, XUMUYECKHUE CBOMCTBA 1 .02
47 [IpakTuueckas pabota Ne 6. Permenue skcriepuMeHTaANBHBIX 33/1a4 TI0 TeMe « OCHOBHble KAACChl 1 02
Heop2aHu4yecKux coeOuHeHul '
48 ['eHeTnveckas CBSI3b MEXKIY KJIaCCaMH HEOPTAaHUYECKUX COEAMHEHUHN 1 .02
49 O06o0menre u cucTeMaTu3arusI3HaHU I 1 .03
50 Kontponbnas padota Ne3 o teme "OcHosHuvle Kiaccol Heopeanuyeckux coeouHenui” 1 .03
51 [lepBbie MOMBITKY KJIACCU(PUKAUU XUMUYECKUX JIeMEHTOB. [IoHsATHE O TPyMIax CXOIHBIX 1 03
3JIEMEHTOB
52 [Tepunoanueckuii 3akon u [lepuoanueckas cuctema xumuueckux aemeHToB J1. M. MenneneeBa 1 .03
53 [Tepuoapl, Tpymmbl, MOATPYIIITHI .03
54 Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Torbl .03
55 CrpoeHue 35IeKTpOHHBIX 0001049eK aToMOB 31eMeHTOB [lepuoauueckoit cuctemsl J[. 1. Menneneesa 1 .04
56 XapakTepucTHKa XUMUYECKOTO AIIEMEHTa MO0 ero nojoxeHuto B [lepuoanueckoii cucreme . U. 1 04
MeHneneeBa '
57 3nauenue [lepuoanueckoro 3akoHa s pa3BUTHs Hayku U npaktuku. Jl. . MenaeneeB — y4€Hbl, 1 04
MeAaror U TpaxaaHuH
58 DIEeKTPOOTPULIATEIEHOCThATOMOBXUMHYECKUX3JIEMEHTOB .04
59 HNoHHasgsxuMuueckascBs3b .04




60 KoBaneHTHasNOIIpHAIXUMUYECKAACBSI3b 1 .04
61 KoBaneHnTHassHENONSIPHAIXUMUYECKASACBSI3b 1 .04
62 CTeneHbOKUCICHUS 1 .04
63 OKHCIUTENEHO-BOCCTAHOBUTEILHBICPEAKITUT 1 .05
64 OKHCIIUTENU U BOCCTAHOBUTEIH 1 .05
65 [Tpomexyrounas arrecranus. KoHTpoiabHast paboTta 1 .05
66 PesepBHEIi ypok. O000IICHIE U CHCTEMAaTH3AIHS 3HAHUN 1 .05
67 PesepBubIit ypok. O6001IeHNE U CHCTeMaTH3AIIHs 3HAHUN 1 .05
68 PesepBHEIi ypok. O00OIICHNE U CHCTEMATH3AIIMS 3HAHUIA 1 .05
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

Jara usyyenus
Ne KoauuecTBo
Temaypoxa ITo
n/n 4acoB BCero DakTHYECKHU
JIAHY
1 [Iepnoanueckuit 3akoH. [Iepnoanueckas cucrema xumMuueckux ainemeHToB 1. M. Menneneesa 1 .09
2 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XUMHUUYECKUX JIEMEHTOB MEPBBIX TPEX TIEPHOIOB 1 .09
3 Knaccudukaiys 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB 1 .09
4 Buibl XUMUYECKOW CBSI3M U TUITBI KPUCTAITHYCCKHUX PEIIETOK 1 .09
5 Kontponbnas padota Nel o teme «/losmopenue u yenyonenue 3HaHuti OCHOBHbIX PaA30ei08 1 09
Kypca 8 kiaccay '
6 Knaccudukanus XuMHYECKUX peakuil 0 pa3IuuHbIM IPU3HAKaM 1 .09
7 [TonsiTHe 0 ckopocTH XUMHUYECKOH peakiuu. [IoHsITHEe 0 TOMOT€HHBIX U T€TEPOreHHBIX 1 09
peaxkusax
3 [TonsiTHe 0 XMMUYECKOM paBHOBECHU. DaKTOPHI, BIUSAIONIME HA CKOPOCTh XUMUYECKOU 1 09
peaKkuu U MoJjI0KEeHNE XUMUYECKOTO PaBHOBECHS
9 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBICPEAKITNH 1 .10
10 Teopus snexkTpoMTUYECKON qucconranui. CUIbHBIE U CJ1a0bIe AIEKTPOJIUTHI 1 .10
11 HoHnHbIeypaBHEHHUSPEAKITUT 1 10
12 XHWMHUYECKHE CBOMCTBA KHCIIOT M1 OCHOBAHHM B CBETE MIPEICTABICHUIA 00 2JIEKTPOTUTHICCKON 1 10
JMCCOLIMAIIUU
13 XHWMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 3JIEKTPOJIUTHUCCKON TUCCOITHAITUN 1 .10
14 [Tonsatue o ruapoansecosen 1 .10
15 O06001eHne U cucTeMaTu3alusI3HaHUA 1 10
16 IIpaktudeckas padora Ne 1. «Peuwienue skcnepumMeHmanbHuix 3a0ayy» 1 10
17 KonTtpospHas padota Ne2 1o teme «Dnekmponumuueckas ouccoyuayus. XumuyecKuepeaxyuu 1 1
8 pacmeopaxy




18 OOm1ast XxapakKTepUCTHUKA TaJIOTeHOB. XMMHUYECKHE CBOMCTBA HAa IPUMEPE XJI0pa 1 A1
19 Xnoposonopoa. ConsiHast KUCJIOTa, XUMUUYECKUE CBOMCTBA, NIOJy4YEHHUE, IPUMEHEHHE 1 A1
20 [pakTudeckas paborta Ne 2 o Teme «llonyuenue consiHou KUCIOMbL, UzydeHue e€ C8OUCmaE 1 A1
21 Brruucnenus mo ypaBHEHUSIM XMMHUUYECKUX PEAKIIUA, €CITU OJIMH U3 PEareHTOB JIaH B U30bITKE 1 A1
22 OOm1ast xapakTepuCTUKA A1eMEHTOB VIA-rpymiisr 1 A1
23 AmotponHbie MoaUUKAIIU cepbl. HaxoxaeHue cepbl U €€ COeTMHEHUN B IPUPO/IE. 1 11
XHUMHUYECKHECBOWCTBACEPHI '
24 CepoBogopo, cTpoeHue, puznyeckue u XUMUIECKHUEe CBOMCTBA A1
25 Oxcuppl cepbl. CepHast KUCIIOTa, (PU3MUECKHE U XUMUYECKHE CBOWCTBA, IPUMEHEHUE 12
26 XUMHUYECKUE PEAKIIHH, JICKAITUE B OCHOBE MPOMBIIIUIEHHOTO CIIOCO0a MOTyYSHUS CEPHOM 1 12
KHACJIOTHL. XUMHUYECKOe3arpsi3HEHHEOKPYKAIOIIEHCPEIbICOe TMHEHUSIMUCEPHI '
27 Brruncnenue maccoBoil 1071 BBIX0Aa MPOAYKTA PEAKIIUH 1 12
28 OO6mrast XxapakTepuCTHKA AI1eMEHTOB V A-rpynibl. A30T, paclipoCTpaHEHHE B PUPOJIE, 1 12
¢buznyeckue 1 XuMU4Yeckre CBONCTBA '
29 AMMHaK, ero pundeckrne 1 XUMUIECKHIE CBOMCTBA, MOTYYCHUE U IPUMEHEHUE A2
30 [Ipaktuueckas padota Ne 3 o Teme «llonyuenue ammuaka, usyienue e2o c8OUCma) A2
31 A3OTHas KUCI0Ta, €€ (PU3NIECKUEe U XUMHYECKHE CBOMCTBA A2
39 Hcnonb30BaHue HUTPATOB U COJIE aMMOHMSI B KQUE€CTBE MUHEPATIbHBIX YA0OpEHUH. 1 12
XuMHYeCcKoe3arps3HeHUEOKPYKaIOLeHCPeIbICOeIMHEHUSIMUA30Ta '
33 ®ocdop. Okeun bocdopa (V) u pochopras kucnora, GpuznyecKkue 1 XUMHUIECKHE CBONCTBA, 1 01
MOJIy4YeHUE
34 Hcnonb3oBanue pocdaToB B kKauecTBE MUHEPATIBHBIX YAOOPEHUH. 1 01
3arpsizHeHuenpupoiHoiicpeapihocharamu '
35 VYraepon, pacnpocTpaHeHue B IpUpoJe, (pU3ndeckre 1 XUMHUECKHE CBOICTBa 1 .01
36 Oxcunel yriaepoja, ux (pu3nyeckre 1 XMuMUYECKUe CBOMCTBA. DKOJIOTHYECKUE MPOOIIEMBI, 1 01
CBsI3aHHBIE C OKCHI0M yriepoja (IV) '
37 VYroJibHAs KUCHOTA U €€ CONu 1 01




[Ipaktudeckas pabora Ne 4 o treme "llonyuenue yenexucnozo 2aza. Kavecmeennas peakyus

38 1 .01
Ha kapbonam-uon"
39 [lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEILIECTBAX KAK O COEIMHEHUAX yriepoaa 1 .01
40 Kpemuuii u erocoenunenus 1 .02
41 [pakTudeckas paborta Ne 5. Pemenue skciepuMeHTALHBIX 3324 10 TeMe « Baoichetiuiue 1 02
HeMemainibl U UX cOeOUHeHUs» '
42 KontponbHas padota Ne3 no Teme «BajicHetiuiue Hememanivl U ux cOeOUHeHUs» 1 .02
43 OO01mas XxapakTepUCTHKAa XUMHUYECKHX DJIEMEHTOB — METAJUIOB. MeTayuimueckas CBs3b U 1 02
MeTaJuTIecKasi KpucTauindeckas permérka. Ou3naecknecBoNCTBaMETaIIIOB '
44 XHWMHUYECKUE CBOMCTBA METAJUIOB. DIIEKTPOXUMHUYECKUH PsI/i HATIPSYKEHUH METAJUIOB 1 .02
45 Oo6mue criocoOb! oay4YeHus MeTautoB. CIutaBel. BeIYUCICHHS 110 YpaBHEHHUSAM XUMUYECKUX 1 02
peaKIui, eClii OJTUH U3 PEareHTOB COJICPIKUT IPUMECH
46 [TonsaTHE O KOPPOZUUMETAIIIOB 1 .02
47 [lerouHBIEMETAIITBI 1 .02
48 OKcHbl ¥ THAPOKCUIBI HATPUS U KU 1 .02
49 [IlerouHO3eMeETbHBIC METAIUIBI — KAIbIHN M MarHUuH 1 .03
50 BaxuenmecoeIMHEHUAKAIBIIUS 1 .03
51 O06001IeHrEe U cUCTEMaTU3 a3 HAHNI 1 .03
52 JKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS 1 .03
53 IIpakTuyeckas padora Ne 6 o reme "Kécmrxocms 60061 u Memoowl e€ ycmpanenus" 1 03
54 ANIOMUHHH 1 .03
55 AMdoTepHbIe CBOMICTBA OKCHIA U THIPOKCUIA 1 .04
56 XKeneso 1 .04
57 Oxcuppl, ruapokcu sl u conu xxenesa (11) u xenesa (I11) 1 04
58 O06001eHne u cucTeMaTu3alusI3HaHUA 1 .04
59 IIpakmuyeckas paboma Ne 7.Peuienue sKkcnepumeHmanbHbix 3a0ay no meme « Basicnetiviue 1 .04




Memanivl U ux COeOUHCHUSY

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX peaKHI/Iﬁ, €CJIM OAVH U3 pCarcHTOB J1aH B HU30BITKE

60 WJIM COACPKUT MPUMECH. BBIUHCICHUIMACCOBONIOTMBBIX0IATPOYKTAPCAKITUN 1 04
61 O0o001IeHre U CHCTeMAaTH3aU3HAHHIA 1 .04
62 [Tpomexxyrounas arrecranusi. KoHTponbHas paboTa 1 .04
63 BemectBa 1 MmaTepuainbl B TOBCEAHEBHOM KM3HU YEJIOBEKA 1 .05
64 XUMHYECKOe3arpsi3HEHUEOKPYKaAIOIIEHCPE b 1 .05
65 Ponp XuMuM B pelieHnn SKOJIOTUYECKUX NMPOOIeM 1 .05
66 PesepBHEIi ypok. O000IICHHIE U CHCTEMAaTH3AIHS 3HAHUN 1 .05
67 PesepBubriit ypok. O6001eHNE U cCTeMaTH3alusl 3SHAHUH 1 .05
68 PesepBHEIi ypok. O00OIICHNE U CHCTEMATH3AIMS 3HAHUIA 1 .05
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
1. Pymutuc I'. E. Xumus. 8 xnace. YueOnuk aist odmeoopaszosar. yupexaenuii / . E.
Pymzutuc, ®. I'. ®enpaman. — Mocksa: [Ipocseuienue, 2018.

2. Pymutuc I'. E. Xumus. 9 xnace. YaeOHuk miist obieoopaszosar. yapexaennii / I'. W.
Pymsutuc, ®. I'. ®enpaman. — Mocksa: [Ipocseuienue, 2018.

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. Tabpuensn O. C., Bockoboitnukosa H. I1., AlmykoBa A. B. Hactonbnast kuura yuurens. Xumus. 8
KI1.: Meroauueckoe nocodue. - M.: Ipoda, 2021.
2. T'abpuensn O. C., AmykoBa A. B. Terpans s 1a60paTOPHBIX OMBITOB U MPAKTHYECKUX PadOT. § KII.
K yuebnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: lpoda, 2022.
3. Tabpuensn, O. C. Meroanueckoe nocodue k yaeObuuky O. C. 'abpuensna «Xumusi». 8 kinacc / O. C.
labpuensa. — M.: [Ipoda, 2021. — 109.
4. T'abpuensn, O. C. Metoandeckoe nocooue k yaeonuky O. C. 'abpuensna «Xumus». 9 kmacc / O. C.
Iabpuensa. — M.: [Ipoda, 2021. — 108.
5. Xumus : rexHosorndeckue kaptol K yueOHUKy O. C. 'abpuensna «Xumus. 8 Ki1ace» : METOAMUECKOE
noco6ue / JI. . AcanoBa. — M. : [Ipocda, 2020
6. Xumus : TexHosiornyeckue kaptol K yaeOHuky O. C. 'abpuensna «Xumus. 9 kiaace» : METOAMUYECKOE
noco6ue / JI. . AcanoBa. — M. : [Ipoca, 2018
7. Xumusi. 8 ki1.: KontposibHbIe 1 TpoBepouHbIe padoThl K yueOHuky O. C. I'abpuensna «Xumus. 8» / O.
C. I'abpuensm, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022. nanHbie

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://www.chemnet.rul"azera «Xumus» 1 cailT it yaurens «5 uay Ha YpOK XUMUN
http://him.1september.ru
Enunas xomnexkuust LIOP: [IpenMeTHas KoJEKIUA « X UMM
http://school-collection.edu.ru/collection/chemistry
EcrecTBeHHO-HayuHbIe SKCIIepUMEeHThI: Xxumusl. Komekmnus Poccuiickoro o0meo0pa3oBaTeIbHOTO
nopranahttp://experiment.edu.ru
AJIXUMMUK: caiit JI.FO. Anuk6epoBoithttp:// wwwalhimik.ru
Bcepoccuiickas onuMnuaa mMKoJILHUKOB 1o xumuuhttp://chem.rusolymp.ru
Opranudeckasi XUMUSL: DJIIEKTPOHHBIN YUEOHUK Ui CPEIHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru
OCHOBBI XUMHHU: INEKTPOHHBIN yueOHukhttp:// wwwhemi.nsu.ru
OTkpoIThIH KOJUTeK: Xumushttp://www.chemistry.ru
JlucTaHIMOHHAS OJIMMIIMA/IA TI0 XUMHH: TeJIeKOMMYHHUKAIIMOHHBINA 00pa30BaTeNbHBIN MPOEKT
bubnnoreka I{TOK https://m.edsoo.ru/
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