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IHHOACHUTEJIBHASA 3AIINCKA

OO0mas xapakrepucTuka
PaGouass mporpamma «XuMHs B SKCIIEPUMEHTAX U 3a7avax» (Jajgee — mporpamMma)
COCTaBJICHA JIJIs 8 KJlacca Ha OCHOBE MOJIOKEHUM U TpeOOBaHMIA:
— denepanbHOTO rocyJapCTBEHHOTO 00Pa30BaTENBHOTO CTaHIapTa OCHOBHOTO

obmero oOpa3zoBaHusl (YTBEPXKICH MpPHKAa30M MMHHCTEPCTBA MPOCBELICHHUS
Poccuiickoit @eneparuu ot 31 mas 2021 r. Ne 287);

— DenepanpHOil  00pa3oBaTENbHON MPOTrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBanus (yTBepkIeHa nmpukazom Munnpocsemenus Poccun ot 18.05.2023 No
370; 3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne 74223).

[Ipn pa3paboTke mporpamMmbl UCHOJB30BAINCH CIEAYIOIIUE HOPMATHUBHbBIE
JOKYMEHTBI:

— VYxa3 Ilpesupenta Poccuiickoit ®epeparuu ot 28.02.2024 r. Ne 145
«O CrpaTternu Hay4YHO-TEXHOJIOTHYECKOTO0 pa3Butus Poccniickon Penepannn»;

— KoMmekcHblii  IUIaH ~ MEPONPHUATHN 1O  IOBBIIIEHUIO  KAadecTBa
MaTEMaTHYECKOTO U €CTECTBEHHO-HAYYHOTO 0OpazoBanus Ha nepuo 10 2030 roma
(yrBepxacH pacnopsikenueM [IpaBurensctBa Poccuiickoit @Pexpepauuu  OT

19 Hos16pst 2024 Toma Ne 3333-p).

AKTYaJIbHOCTH

AKTYallbHOCTh ~TIpOrpaMMbl  «XUMHUSI B OKCIEPUMEHTaX U  3a7adax»
o0yCJioBJIeHa HEOOXOJUMOCTBIO pa3pabOTKU CHEIUATBHBIX MPOTPaMM OOYUYECHHS U
BOCITUTAHUsS, CIOCOOCTBYIONIMX TOBBIIMICHUIO KadecTBAa MAaTeMaTHYeCKOro U
€CTECTBEHHO-HAYYHOTO O0O0pa30BaHUSA, B TOM 4YHCJIE MPEAYCMATPHUBAFOIINX
yTIyOJIEHHOE U3y4YeHHE YYEOHOTO MpeaAMeTa « X UMHUSD.

[Ipenyaraemasi mporpaMma JIOTIOJHSET M PacIIUpseT TPOorpaMmy Kypca
XUMUU 0a30BOTO YpOBHsS. Peanuzanus mporpaMMbl TMO3BOJIUT BBIWTH 3a paMKh
W3YUYCHUSI XUMUHU Ha 0230BOM YPOBHE, UCTIOIB3Ys (DOPMBI, OTIIMYHBIE OT YPOUHBIX,

" o0ecrneunThb yIiIy0JIeHHOE W3YUYCHHE XUMUN Ha YPOBHE



OCHOBHOT'0 00IIIEro 00pa3oBaHMsl.

[Iporpamma npenycMaTpUBaeT OpraHU3ALMIO0 Pa3HOOOPA3HOM AESTENbHOCTU
0Oy4Jaromnuxcs, iX aKTUBHOCTh ¥ CAMOCTOSITEIbHOCTh, COUYETACT WHINBHIYATHHYIO
U TpyHnmnoByw paboTy, MpearnojiaraeT MNPOEKTHYI0 U  HCCIEIOBATENbCKYIO
NeSATEIbHOCTD.

B nepByro ouepenp mporpamMma yaeiasieT 0co00€ BHUMAHHE BBITOJHEHHUIO
OOyYarOIMMHUCS XUMHUYECKOTO JKCIIEpUMEHTa — J1a0OpaTOpHBIX OMNBITOB U
MPaKTUYECKUX PadOT, YTO MO3BOJIUT UM Ha MPAKTUKE M3YUYUTh 3aKOHOMEPHOCTHU
MPOTEKAHUSI XUMUYECKUX TMPOIECCOB, PA3BUTh MPAKTUYECKUE YMEHUS U HABBIKU
IJIAHUPOBAHUS, IOJATOTOBKU, TPOBEACHUS, aHATIM3a U UHTEPIIPETALNUH MOJTyYEHHBIX
AKCTIIEPUMEHTAIIBHBIX PE3YyJIbTATOB, HAYUUTHCS IPUMEHATH TEOPETUUECKUE 3HAHUS
JUIST OOBSICHEHUS! XMMHMYECKHX TIPOIECCOB, MPOUCXOJANIMX B TOM YHUCIIE B
CUTyalUsAX >KU3HEHHOro Xapakrtepa. (OCO3HAaHHOE BBINOJIHEHUE XHUMHYECKUX
AKCIEPUMEHTAIIbHBIX Pab0T OyAeT CIOCOOCTBOBATH MOBBIIMICHUIO MOTHBALMMU K
u3ydeHuto xuMuu. [IporpamMmmoit mpenycMOTpEeHO Takke perieHrue o0y4aronmMucs
Ka4E€CTBEHHBIX M KOJIMUYECTBEHHBIX PA3JIMYHBIX TUIIOB U YPOBHEHN CIIO)KHOCTH, B TOM
YUCJIE OJUMIIMAIHBIX. BBIMOJHEHHI0O XWMHYECKOIO 3KCIIEPUMEHTAa U PEIICHUIO
3alady  00sA3aTEeNIbHO JOJKHO TMPEIIECTBOBATh 3HAKOMCTBO OOYYaIOIIUXCS CO
CBSI3aHHBIMH C HUMU DJIEMEHTAMHM COJICPKAHUSI.

[Iporpamma pabouasi «XuMuUsi B 9KCIEPUMEHTaX U 3a/1a4ax» MOXKET ObITh
BOCTpeOOBaHa 00YUaIOIIMMUCS, KOTOPhIE MOTUBUPOBAHBI K OCO3HAHHOMY BBIOOPY

npodeccuii, CBA3aHHBIX C MPUMEHEHUEM XUMHUYECKUX 3HAHUM.

eab 1 3a1a4m Kypca

I]eny naHHOW TpOrpaMMbl — OOECNEYUTh HHAMBHUAYyaJbHBIE MOTPEOHOCTH
oOydJarommxcsi B HW3YYCHUHM XHUMHH B YCJIOBHSX, KOrJa Y4YeOHBIM TUTaH
o0pa3oBaTeNbHON OpraHu3alliy MpeyCcMaTpUBACT U3yUeHHE YIeOHOTO MpeaMeTa
«XuMHUs» TOIBKO Ha 0a30BOM YPOBHE.

Hp cajraracmas [nmporpamMmma YUYUTBIBACT IICUXOJOro-1I€4arorut4acCKuc



OCOOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM Kareropuu oOydaroniuxcs. Ee
OCBOCHHE CITOCOOCTBYET PAa3BUTHIO Y 00YJAIOIITNXCSI MHTEPECa K N3YUECHUIO XUMHUHU
u chepaM JEATEIBHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAIMM K OCO3HAHHOMY
BBIOOPY COOTBETCTBYIOMIETO TPOPWISI W HAMPaBICHHOCTH JaJbHEHIIIETO
oOyJeHwusl.

W3ydyenne HampaBiieHO HAa (GOPMHUPOBAHUE:

— CHCTE€Mbl XMMHYECKMX 3HAaHUM KaK KOMIIOHEHTa E€CTECTBEHHO-HAy4YHOMU
KapTUHBI MHpPA, KaK OCHOBBI /i1 MOHUMAHHS XUMHUYECKOW CTOPOHBI SIBICHUMU
OKPYKaIOIIIEeT0 MUPa, OCBOCHHE SI3bIKA HAYKU;

— UMHTEJUICKTYaJbHBIX CIOCOOHOCTEM W HWHTEPECOB O0OydYarouuxcs, Ha
MPOIOJIKEHNE 00YUEHHS Ha YPOBHE CPEIHETO 0011ero o0pa3oBaHusl.

B pamkax pemeHust OCHOBHBIX 3aJ1a4 ITPOTPaAMMBI JOJDKHO OBITH 00€CTIeYEeHO:

— TpuoOIIeHrne oOydYarolmuXcsi K CaMOCTOSITENIbHOM II03HABATEIbHOU W
UCCIIE0BATENbCKOM NESITENbHOCTH, K HAYYHBIM METOJaM MO3HAHUS;

— (hopMUPOBAHHUE MOTHBAIUHU U PA3BUTHUE CIIOCOOHOCTEHN K M3YUEHUIO XUMUU;

— (¢dopmupoBaHue 00mIeH (PYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBACHATH U OICHUBATH SIBJICHUS
OKPY’KAIOIIEro MUpa, UCIOJIb3ysl 3HAHUS M OIbIT, MOJTYUYCHHbIC NMPU HU3yYCHUU
XUMUH, MPUMEHSITh UX TIPU PEIICHUH MPOOIIEM B TOBCEAHEBHOM KU3HU U TPYIOBOM
NeSATEIbHOCTH;

— OCO3HAHHWE OOYYaIOIIMMUCS IIEHHOCTH XUMHUYECKHX 3HAHUM B IKU3HU
YEJI0BEKA, MOBBIIICHUE YPOBHS JKOJOTMYECKON KYJIbTYPbl, HEIPUATUE JIEUCTBUH,
MIPUHOCSIIMX BPENl OKPYIKAIOIIEH CPENE U 30POBBIO JIFOJEH;

— npuoOpeTeHrne 00yJarOIMMHUCS OIbITa CAMOIIO3HAHUS, KITIOUEBBIX HABBIKOB

(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIs1 PA3JIMYHBIX BUIOB JIEATEITLHOCTH.

MecTo Kypca B 00pa3oBaTe/ibHOM NpoLecce

[Iporpamma «Xumuss B DOKCIEPUMEHTAX M 3aJadyax» pacCudUTaHa Ha
peanu3aiuio B TeueHne 34 ydeOHBIX 4acoB B paMKaxX B ()OpMHpPYEMOU 4acTu B 8
kiacce (34 yaca B 8 kjiacce ); mporpaMma npeajiokeHa 00y4JaronuMcs B KaUeCTBe

OJIHOTO M3 CYIIECTBYIOIIMX MO BbIOOPY. [Iporpamma siBisieTcst coaepkaTeabHbIM U



METOJAMYECKIUM OPUEHTUPOM JIJIsl COCTABIICHHUS MejlaroraMu pabovux Mporpamm.

[Iporpamma pabouas «XuMHS B SKCIIEPUMEHTAX U 3ajjayax» HalpaplieHa Ha
JOCTHKEHHE  PEe3yJbTaToB, KOTOphIE  JONOJHSIOT U YIUIyOJSIOT
chopmynupoBaHHble B (enepaabHONM pabodeil mporpaMme IO y4eOHOMY
npenMery «Xumus»  (0a30BbIi  ypoBeHb) TpeOOBaHUS K MPEAMETHBIM
pe3yJbTaTam.

@DopMBI JIEATETLHOCTH 00YyYaIOIUXCsl TMPEAyCMaTPUBAIOT AKTUBHOCTh H
CaMOCTOSITENIbHOCTh, COYETAIOT HMHIWBUIAYaJbHYI0 U TPYMIOBYIO pabOTHI.
CTpyKTypUpOBaHUE TEMATUYECKOTO TUIAHUPOBAHUS B MPOTPAMME COOTBETCTBYET
HOPSAAKY M3YUYEHHUSI Pa3/esIOB U TEM XUMUHU Ha 6a30BOM YPOBHE B OCHOBHOM IIKOJIE
U obecreuynBaeT TEM CaMbIM TPEEMCTBEHHOCTh YPOUYHOW H BHEYPOUHOMH
JESITETbHOCTH.

[TpennoxeHHbIe 3JIEMEHTHI COJIEPKaHUs U BUJIbI JEATEIBHOCTH 00YyYaroIUXCs
MOTYT OBITh KOHKPETHU3UPOBAHBI C YYETOM HWHAMBUAYAIbHBIX 3alpOCOB
oOyuaromuxcs. PacimmpeHue coiepxaHusi U BHUIOB JESITEIBHOCTU CBSI3aHO C
BO3MOXKHOCTBIO BEIOOpA MEAAroroM pa3inyHbIX BAPUAHTOB yUeOHO-METOUIECKOTO
o0ecriedyeHnss Kypca, a TaKkKe C CYIIECTBYIOUIMMH YCIOBUSIMU IITKOJIHHOMN
nH(OPMAITMOHHO-00pa30BaTEIILHON CPEIbI.

Jlnst 3HakoMcTBa 00y4aromuxcsi ¢ NpodeccusiMu, CBI3aHHBIMUA C XMMHEH U
XUMHYECKOM HAyKOW, W TOBBIIEHUS HMX MOTHUBAMM K HW3YYCHHIO XUMHHU
PEKOMEHIyeTCsl BKJIIOUUTHh B MPOrpaMMy 3KCKYpCHU B PErHOHAJIbHBIE MY3€H,
npennpusitus, By3bl. Conaep)kaTelabHble SJIEMEHTHl MPOTPaAMMBI  MO3BOJISIOT
OpPraHM30BaTh Ha MX OCHOBE IMPAKTHUYECKYIO U MOMCKOBO-HCCIIEI0BATENIbCKYIO
JeSITEIbHOCTD, PE3yJIbTaThl KOTOPO MOTYT OBITH UCTIOJIB30BAHBI MPH peaIM3alun
OOy4YaloMMHUCS ~ WHAMBHIYAIbHBIX  MPOEKTOB. TemMbl MPOEKTOB  TakKkKe

PEKOMEHJIOBAaHO  BHIOMpaTh C  y4€TOM  PETHOHAIBHOW  crHenuuKu.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
«XUMMHUA B IKCIIEPUMEHTAX U 3ATAYAX»

Peanuzauus paboyeil mnporpaMMbl «XUMHA B 3KCHEPHUMEHTaX M 3aJadyax»
HalpaBjiecHa Ha oO0ecCHedyeHue JIOCTHKEHUS OOYy4arolUMHCS JMYHOCTHBIX,

MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6pa30BaTeJ'II)HBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIbTATBI:

1) nampuomuueckoe eocnumanue:

— MPOSIBJIICHUE [IEHHOCTHOTO OTHOIIEHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY,
HAYYHOMY U UICTOPUYECKOMY HACIIEINIO;

— TMOHHMAaHHWE 3HAYEHUS XHWMHYECKOW HAYKHM B JKU3HU COBPEMEHHOIO
o0111ecTBa, B pa3BUTUH SKOHOMHKHU Poccuu 1 CBOEro peruoHa;

— CIIOCOOHOCTH BIAJIETh JOCTOBEpHOM uH(pOpMalued O TMepeaoBbIX
JOCTUKEHUAX U OTKPBITUSX MUPOBOM U OTE€UECTBEHHON XUMUU,

— 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUAX OO YCTPOWCTBE MHUpA H
00I11eCTBa;

2) epaicOanHcKko20 B0CRUMAHUSL

— MOPEICTABICHUE O COLMAIBHBIX HOPMAaX M MPABUIIAX MEXKIMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4EOHO-UCCIENOBATENLCKONW, TBOPYECKOM W JPYrUxX  BHUAAX
NEATEIIbHOCTH;

— FOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM JEATEIbHOCTU ITPH BBIMOJHEHUH
y4eOHBIX, MO3HABATENbHBIX 3a/1a4, BHIMIOJHEHUU XUMHUYECKUX JKCIEPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB;

— CTpEMJICHHE K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIU B TIpoliecce yueOHOU
NEATEIbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX
TOBApUIIEH C MO3UIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS

IIOCJIEACTBUAN IIOCTYIIKOB;



3) popmuposanue yeHHocmu HAy4HO20 NOZHAHUS'

— MHUPOBO33PEHYECKHE MPECTABICHUS O BEIIECTBE U XUMUYECKON PEAKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOIUMBIE JJIs
NOHUMAaHUS CYIIHOCTH HAYYHON KapTUHBI MUPA;

— OCO3HAHUE [ICHHOCTU HAYYHOT'O [TO3HAHUS U1 PA3BUTHS Ka)K0T'0 YEJIOBEKa
Y TIPOU3BOJMUTENBHBIX CHAJI OOLIECTBA B LEJIOM, POJU M MECTa HAYKH «XHUMHUSD B
CUCTEME HAYYHBIX IPEIACTAaBICHUN O 3aKOHOMEPHOCTSAX pPa3BUTHUS IPUPOJBL,
B3aMMOCBS351X YEJIOBEKA C IPUPOJIHON U TEXHOJIOTHYECKOU CPENOM;

4) socnumanue Kyivmypsl 300P06bSI.

— OCO3HaHUE LEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
310pOBbIO, YCTAHOBKA Ha 3JJOPOBBII 00pa3 )KU3HU;

— OCO3HaHME HEOOXOAMMOCTH COOJIOJEHHSI MIpaBHil O€30MaCHOCTU IpHU
oOpallleHuU C XUMUYECKUMHU BEILIECTBAMU B YUEOHBIX U KU3HEHHBIX CUTyalUsX;

5) mpyooeoe 6éocnumanue:

— (OopMUPOBAHKE LIEHHOCTHOTO OTHOILLIEHUS K TPYJAOBOM AESITEIBHOCTU KaK
€CTECTBEHHOM MOTPEOHOCTH YETIOBEKA U K UCCIIEI0BATEIbCKON NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOU B COBPEMEHHOM OOIIECTBE;

— pa3BUTHE MHTEpeca K mpodeccusM, CBI3aHHbIM C XUMHEW, B TOM YHUCIE K
npodeccusiM HayqyHoOU cepbl, 0CO3HaHUE BO3MOKHOCTH CaMOpeaIn3aluy B 3TOU
cdepe;

6) sxonoeuueckoe eocnumanue:

— OCO3HaHUE HEOOXOIMMOCTH OTHOUIEHUS K MPUPOJE KaK HICTOUYHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CyLIECTBOBAHUS;

— IpUOOPETEHNE OTBITA TUTAHUPOBAHUSI TOCTYNKOB U OIIEHKHA UX BO3MOKHBIX
IIOCJICACTBUU JIJIS1 OKPYIKAIOLLIEN CPELBI;

— CIIOCOOHOCTH MMPUMEHSTH 3HAHUS, TOTy4aeMble IPU U3YYSHUN XUMHHU, AJIs
pelLIeHus 3a71a4, CB3aHHBIX C OKPYXKAIOLIEH CPELION;

— AKTUBHOE HENIPUATHUE IEHUCTBUM, IPUHOCAILIUX BPE OKPYKAIOLIEH CpeE;

— TOTOBHOCTb K YYA4CTHIO B HpaKTH‘{eCKOﬁ ACATCIBbHOCTH AKOJIOTUYECKOM



HaIIpaBJICHHOCTH.

METAIPEAMETHBIE PE3YJ/IbTATBI

ITo3naBaTenbHbIE YHUBEpPCAJIbHBIE y4eOHbIE 1elCTBUA

baszoevie nocuueckue deticmeus:

— PacKpbIBaTh CMBICII XUMUYECKUX MOHATUHN (BBLIEIATh UX CYILECTBECHHBIE
MIPU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b C IPYTUMH ITOHATUSAMH);

— aHaJu3upoBaTh, CpPAaBHUBATH, 0000IIATh, BBIOMpATb OCHOBAaHUS JJIS
KIacCUpUKAMM M CHCTEMAaTU3allMd XHMHUYECKUX BEIIECTB M XUMHUYECKUX
peakumii;

— YCTaHABJIMBATh MPUYMHHO-CJIEJCTBEHHBIE CBSI3M MEXIy OOBEKTaMu
U3YYCHHUS,;

— CTPOUTH JIOTUYECKHUE PACCYKIEHUS (MHAYKTUBHBIE, JIEIyKTHBHBIC, IO
aHaJIOTUN);

— [peiaraTb KpPUTEPUM M BBIABIATH OOLIME 3aKOHOMEPHOCTH H
IPOTUBOPEYHS B U3y4AEMBIX MPOLECCAX U SBICHUIX;

— JIeNaTh BBIBOJBI U 3aKJIIOYEHUS; YMEHUS IPUMEHSTh B MPOLECCE MO3HAHUS
MOHATUSA (MPEAMETHBIE U METANPEIMETHBIE ), CHAMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH,
UCTIOJb3yEMble B XUMHUH, MPeoOpa3OBbIBaTh MOJENIbHbIE IPEICTaBICHUS
(XMMHUYECKH 3HaK, XUMUYECKast (popmyJia, ypaBHEHUE XUMUYECKON pEeaKIuu) IPH
pelieHny y4eOHbIX 3a/1a4;

— XapaKTepu30BaTh H3y4aeMble XUMUYECKHE BEIIECTBA M XHMHUYECKHE
pEeaKLMK C y4EeTOM MOJEIIbHBIX MPEICTaBICHUMN.

bazosvie uccnedosamenvckue oelicmeusi:

— TPHUMEHSATh METOJAbl HAyYHOTO IO3HAHUSA BEIIECTB M SIBICHUM Ha
SMIUPUYECKOM U TEOPETHUYECKOM YPOBHAX B Y4YeOHON MO3HABaTEIbHON U
IIPOEKTHO- UCCIEA0BATEIBCKON EATEIbHOCTH;

— aHanu3upoBaTh (AKThl, BBIBIATE U (OPMYIUPOBATH MPOOIIEMY,
OTIPEIEIIATH 1IeJIb U 33JIa4M, COOTBETCTBYIOIINE PEIICHUIO MPOOIEMbl; IIpeiaraTh

OMKCATENIbHYI0 UM OOBSCHUTEIbHYIO TUIIOTE3Y M OCYILIECTBISITH €€ MPOBEPKY;



IPOBOJUTH U3MEpEHUs HEO0OXOIUMBIX napameTpoB, BBIYKCIICHUS,
MOJICETUPOBAaHUE, HAOMIOJEHUS W OSKCIEPUMEHTHI (pEalbHbIE U MBICICHHBIE),
CaMOCTOSTENIbHO MPOTHO3UPOBATH PE3YJbTATHI, (POPMYIHPOBATH 000OIIECHUS U
BBIBOJIBI TIO pE3yJIbTaTaM MPOBEICHHOTO OTBITA, UCCIICIOBAHUS, COCTABIISATh OTYET
0 MpojIeNIaHHO padoTe;

Paboma c ungpopmayueii:

— OPHUEHTUPOBATHCS B PANTMYHBIX HCTOYHHKAX HHPOpMAIMKU (HAyYHO-
MOMyJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJEpP’KaHUS, CIPaBOYHBIC TOCOOUS,
pecypcbl MnTepHeTa);

— aHAJIM3UPOBATH UHPOPMAIIUIO U KPUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTh
1 HETIPOTHUBOPECUYUBOCTh, OTOMPATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO, 3SHAUUMYIO
JUTsI peltieHust yueOHoM 3a1auu;

— IPUMEHSThH Pa3JIUYHbIE METOJIbI, HHCTPYMEHTHI U 3alPOChI MPU MOUCKE U
otbope WHPOPMAIMA WM JTAHHBIX W3 HCTOYHHUKOB C YYETOM TIPEIJI0KECHHOMN
y4eOHOM 3a/1a4M U 3a/IaHHBIX KPUTEPUEB;

— BBIOWpaTh, AHATM3HPOBATH, CHCTEMATHU3UPOBATh W HWHTEPIPETUPOBATH
UH(GOPMAIMIO PA3TUYHBIX BHUJIOB U (QopM TNpencTaBiieHUus (cxembl, rpaduki,
JarpaMMbl, TaOJUIIbI, PUCYHKHU U APyTHE POPMBI);

— WCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA PAOOTHI C XMMHUYECKOM
uH(pOopMaLHeii;

— MPUMEHSTH 3HAKU U CUMBOJIBI, POpMYJIbI, a00peBUATYpPbI, HOMEHKIIATYPY,
WCIIONIb30BaTh M MPeoOpa3oBBIBATH  3HAKOBO-CHMBOJHMYECKHE  CPENCTBA
HaTJISITHOCTH.

Kommynuxamuenvle ynusepcanvhule yuebHble 0etcmeus.

— YMEHHE€ 3aJilaBaTh BOINPOCHI (B XxojAe Auaiora U (WIh) IUCKYCCHUHU) IO
cymecTBy oOcyxkmaemMod TeMbl, (OpMyIUpOBaTH CBOM  MPEJIOKEHUS
OTHOCHTEJILHO BBITTOTHCHUS TPEIJIOKCHHON 3a/1a4u;

—  TpUOOpPETEHUE OMbITa TMPE3CHTAIMM  PE3YyJbTAaTOB  BBITIOJIHCHHUS

XUMHUYECKOTO dKCIepuMenTa (J1abopaTopHOTo OIbBITa, JIAOOPATOPHOU PabOTHI MO



UCCJIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpCTHUKAMHU MO3HABATEIIbHOMN U
HCCIIEIOBATENIbCKON JESTEIbHOCTH TMPHU PELICHUH BO3HUKAIOIIUX MpoOjIeM Ha
OCHOBE y4€Ta OOLIMX MHTEPECOB U COIIACOBAHMSI MO3ULIUN (00CYXKIeHUs, OOMEH
MHEHUSMH, «MO3IOBBbI€ IITYpPMbD», KOOPJUHALIMS COBMECTHBIX JICUCTBUH,
OTpeIeJICHHE KPUTEPHUEB IO OIIEHKE KauyeCTBa BHIIIOJHEHHON paOOThI U IpyTHUe).

Pezynamusnvie ynusepcanvHuie yuebHbvle Oeticmaust:

— YMEHHE CaMOCTOSITEIbHO ONPEACNATh eI NeATEIbHOCTH, MIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeIbHOCTD, BHIOMpaTh Hanbosee 3 (HEKTUBHBIE CIOCOOBI pelieHUs YIYCOHBIX U
MO3HABATENBHBIX 3a71a4, CAMOCTOSITENIBHO COCTAaBJISATh WM KOPPEKTHPOBAThH
NPEIJIOKEHHBIA aJITOPUTM JIEUCTBUI TpU BBIMOJIHEHUH 3aJaHUN € y4ETOM
MOJIy4eHHsI HOBBIX 3HAHHU 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBaX W PEAKIUSX,
OILICHMBATh COOTBETCTBHE IMOJYYCHHOTO PE3yJIbTaTa 3asBICHHOW €I, YMEHUE
UCIIOJIb30BaTh U aHATIM3UPOBATh KOHTEKCTHI, Mpe/jlaraeéMble B YCIOBUH 3a/IaHUM. —
CaMOCTOSATENIbHO BBIOMpaTh CHoco0 pemieHuss ydeOHOM 3ajaud (CpaBHUBATH
HECKOJIbKO BapHaHTOB PEIICHHS, BHIOMpATh HanOoJiee MOAXOASIIMN C y4eTOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB), IUIAHUPOBATH CBOIO PAOOTy TIpH

pelIeHN Y4eOHOU MU UCCIIeI0BATENbCKOM 3aJauH.

HPEJIMETHBIE PE3YJIbTATDBI

K xonmy oOydyenus B 8 KJlacce MpeaMeTHbIE pe3yibTaThl U3YyYCHUS
«XUMHS B SKCIIEPUMEHTAaX U 3a/layax» JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y
oOy4Jaroumxcsi yMEHUM:

— pPAacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHUX IMOHSTHUH: aToM, MOJIEKYJa,
XUMHUYECKUN D3JIEMEHT, METaul, HEeMEeTall, ajUIOTPONHs, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, CMeCh (OJHOPOJHAs W HEOAHOPOJHAs), BAJIEHTHOCTH,
OTHOCHUTEJIbHAsI aTOMHAasi U MOJIEKYJISIpHAs Macca, KOJMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas A0S XHMHYECKOTO »JJIEMEHTa B COCIUHEHMHU,

MOJISIPHBIN 00BEM, OTHOCUTENIbHAS TIJIOTHOCTH Ta30B, OKCHU/I, KMUCJIOTA, OCHOBAaHHUE,



coJib, aM(OTEpHbI OKcUA, aM(POTEPHBIH THUIPOKCHUJ, XUMHUYECKAs PEAKIMs,
KJaccupUKalrs peakluid: peakliui COSAMHEHUS, PEaKIINN Pa3JIOKEHUs, peaKluu
3aMEIIEHUs, peakuuu OOMEHa, 3K30- U JHJOTEPMHUYECKHE PEAKIUH; TEIJIOBOMN
s ekt peakuuu; AAPO aToMa, JIEKTPOHHBIM CIOW aroma, aTOMHasi OpOUTalb,
paauyc aroma, XUMHYECKas CBSI3b, ITOJSPHAS M HENOJSApHAs KOBAJEHTHAs CBA3b,
WOHHAs CBsA3b, WOH, KATHOH, AaHHWOH, pAacTBOp, MaccoBas JOJs BEIIECTBA
(DpoueHTHasl KOHLIEHTpalUs) B pacTBOPE, MOJIIpHAsl KOHIIEHTPALUs BEIIECTBA B
pacTBOpe; AIEKTPOOTPULATENBHOCTD, CTENEHb OKHUCICHUS, OKHUCIHATEIN W
BOCCTAaHOBUTEIH, OKHCJICHHE 17} BOCCTaHOBJICHHE, OKHCJIUTEJIBHO-
BOCCTAHOBUTEIbHBIE PEAKIIMH, METO/ 3JIEKTPOHHOTO OajaHca;

— WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IIOHATHH U
IIPUMEHATH 3TH NOHATHUS IIPY ONIMCAHUU BELIECTB U UX IPEBPALLECHUM;

— UCIOJIb30BaTh XMMHUECKYIO0 CHMBOJIMKY JIJIsl COCTABJIEHUS (POPMYJI BELIECTB
Y YPAaBHEHUU XUMHUYECKHUX PEAKIIUM;

— OMNpPEAEIATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb OKHCIIEHUS 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAJICKHOCTD
BEIIECTB K OIIPEICIICHHOMY KJIacCy CO€AMHEHUH 1o (popmysiam, BUAbI XUMUUECKON
CBsI3M (KOBaJIEHTHON M HOHHOW) B HEOPTaHUYECKUX COEIMHEHUSX;

— pacKpbIBaThb CMBICI 3aKOHOB COXPAHEHHSI MAacCChl BEUIECTB, NMOCTOSHCTBA
cocrasa, llepuomnueckoro 3akona [[.M. MenaeneeBa, aTOMHO-MOJIEKYISIPHOU
TEOPHUH, 3aKOHA ABOTaJIPO U €ro CIEACTBUH, ITPEACTABICHUN O HAYYHBIX METOHAX
IIO3HAHUSA, B TOM WYHCIE DKCIEPUMEHTAIBHBIX M TEOPETHYECKUX METOIAX
UCCIICOBAHUsl BELIECTB U U3YYEHUSI XUMUUECKUX PEAKLINM;

— JIEMOHCTPHUPOBATh INOHUMAHHME IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHAYECKUX DJIEMEHTOB OT UX NOJIOKeHHs B llepuonnueckon cucreme:
ONHUCHIBAaTh M XapaKTepu3oBaTh TaOanuHyto ¢opmy Ilepmonmdeckoil cUCTEMbI
XUMUYECKUX JIEMEHTOB: Pa3IndaTh NOHITHUS «TJIaBHAs HoArpyIna (A-rpyIrmna)» u
«moboyHas noarpynna (b-rpynmna)», «Masble Mepuoibhy U «OOJbIINE TEPUOABD,

COOTHOCHUTD 0603Ha‘I€HI/ISI, KOTOpBIC HMCIOTCA B Ta6J'II/II_I€ ((HepI/IO,Z[I/I‘IeCKaH



cucremMa xumuueckux oanemeHtoB J[.M. MenneneeBa», C  YHUCIOBBIMU
XapaKTEPUCTHUKAMU CTPOECHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsijl
a5pa, 0011ee YUCIO AIEKTPOHOB U paclpeleICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

— OOBSACHATH CBA3b NOJIOKEHUS 3neMeHTa B Ilepmonmnueckoid cucrteme c
pacupesnesieHueM 3JIEKTPOHOB IO 3HEPreTUYECKUM YPOBHSM, MOAYPOBHSM H
opOUTAISIM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

— KJIaccu(pUIUpoOBaTh XMMHUYECKHUE AJIEMEHTBI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE PEAKIUU (ITO YUCITY U COCTAaBY YUaCTBYIOUIMX B PEAKI[MU BEIIECTB, IO
TerioBoMy 3G dexTy);

— XapakTepu30BaTh (OMUCHIBATh) (DU3MYECKUE M XUMHUUYECKHUE CBOMCTBA
IPOCTBIX U CJIOKHBIX BELIECTB: KUCIOPOJa, BOJOPOAA, BOIbI, OOIINE XUMUYECKHUE
CBOMCTBa OKCHJIOB, KMCJIOT, OCHOBaHUH W COJIEM, T€HETUYECKYIO CBS3b MEXKIY
HUMH, MOATBEPKIAs IPUMEPAMU MOJIEKYJIAPHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIINA;

— OIKCHIBATH POJIb KUCIOPOAa, BOAOPOIA U BOJIBI B MPUPOIHBIX MpoOIleccax, B
KUBBIX OpraHU3Max, X MPUMEHEHUE B PA3JIMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYXHO€ HCIIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHX;

— OOBSCHATH U MPOTHO3UPOBATH CBOWCTBA BEILIECTB B 3aBUCHMOCTH OT UX
COCTaBa U CTPOECHMS, BO3MOYKHOCTH IPOTEKAHUS XUMUYECKUX IPEBPAIICHUI B
Pa3IMYHBIX YCIOBUSAX;

— BBIUYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChl BEILIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JI0JIF0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH,
MacCOBYIO JIOJII0 XMMHUYECKOIO 3JIEMEHTa Mo (PopMysie COEIMHEHHUs, HaXOAUTh
IpocTeiiIyo GopMyiy BELIECTBA [0 MAaCCOBBIM MJIM MOJIBHBIM JI0JISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEILIECTBA B PAacTBOPE, MOJISIPHYIO KOHLEHTPALMIO BELIECTBA B
pacTBOpe, MPOBOJIUTH PACUETHI IO YPABHEHUSM XUMUYECKON peaKIuu;

— peliaTh pacyETHBIE 33a4M 110 U3YYa€MbIM TEMAM KypCca XUMUH PA3JIMYHBIX
TUIIOB M YPOBHS CIIOKHOCTH, B TOM YHUCJIE OJMMIIHUAIHbIE, BEIOMpas aJeKBaTHYIO

¢u3HUeCcKyr0 MOJeNb, C HCIOJH30BAHUEM 3aKOHOB U (HOPMYJI, CBA3BIBAIOIIUX

(hM3UYeCcKue BETNINHBI,



— MPUMEHSITh OCHOBHBIE OIE€paIlii MBICIUTEIBHON IEATeTbHOCTH — aHaU3 U
CUHTE3, CpaBHEHHE, 0000IIECHNE, CHCTEMATH3AIINI0, KIACCU(UKAITUIO, BHISIBICHHE
OPUYUHHO- CJIEJACTBEHHBIX CBSI3éM — JJIi M3yYEHUS CBOMCTB BEIIECTB M
XUMUYECKUX PEAKIINi, ECTECTBEHHO-HAYUYHBIE METObI TTIO3HAHUS — HAOJI0ICHHE,
U3MEpPCHHE, MOJEINPOBAHNE, JKCIICPUMEHT (pealbHBIM W MBICICHHBIN) — IS
OCBOCHHS YUEOHOTO COJIEpKaHMUS;

— PpacKpbhIBaTh CYIIHOCTh TIPOIECCOB OKHUCICHHS W BOCCTAHOBJICHWUS,
COCTaBJISITh YPaBHEHUSI MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIM
(MeToI0M 3JIEKTPOHHOTO OaslaHca);

— YCTaHABIWBATH CBS3M MEXKIY pPEATbHO HAOIIOJaeMbIMH XUMHUYECKUMU
SBJICHUSIMU U TIPOIECCAMU, MPOUCXOASAIIMMHI B MAaKpO- U MUKPOMHUPE, OOBSICHATh
MIPUYHHBI MHOTO00Opa3Hsl BEIIECTB, COOTHOCUTHh XUMUYCCKUE 3HAHKS CO 3HAHUSMU
JIPYTUX Y4eOHBIX MPEIMETOB;

— coOmomarh TmpaBuia Oe3omacHoM pabOThl B Jlaboparopuu MpH
WCITOJIb30BAaHUM XUMUYECKOH TMOCYyAbl W OOOpYJOBaHMS, a TakkKe IIpaBHIIa
oOparieHusi C BeEIIeCTBAMHU B COOTBETCTBUM C WHCTPYKIUSIMU BBITIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAa0dOT MO MOJYYEHHI0 M COOMpAHUIO
ra3zo00pa3HbIX BELIECTB (BOJAOPOAA M KHUCJIOPO/a), MPUTOTOBJICHUIO PACTBOPOB C
OTpENEeICHHOW MacCOBOM  JOJEH pacTBOPEHHOTO  BEIIECTBA, PEUICHUIO
DKCIIEPUMEHTAIBLHBIX 3amad 1Mo TeMe «OCHOBHBIE KJIacChl HEOPTaHMYECKUX
COCIUHCHUIY;

— JIGMOHCTPUPOBATh BIJIAJICHWEC OCHOBAMH XHWMHYECKOW TPaMOTHOCTH,
BKJTFOYAIOIIIEH yMeHHs 6€30MacHOro oOpaleHus C BeIeCTBAMU, UCTI0JIb3YEMbIMU
B TIOBCEIHEBHOM JKM3HU, a TAK)KE 3HAHUE TPABWII TTOBEJICHUS B IIEISX COSPEKCHHUS
310POBbSI U OKPYKAIOIIEH CPEJIbI;

— Yy4acCTBOBAaTh B MIPOCKTHO-UCCIEAOBATEIICKON EATETbHOCTH XUMUYECKON

51 XUMHUKO-3KOJOTHUYECKOU HaIpaBJICHHOCTH.



COJEPXAHUE OBYYEHUA
8 KJIACC

Pa3znen 1. [lepBoHayaibHbIe XUMHUYECKHE IOHATHS

XuMHsT — BaKHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKOW IESATEIBHOCTU
yenoBeka. [Ipenmer xumuu. Ponp XuMHUM B KU3HU YETOBEKAa. XUMHUSI B CUCTEME
Hayk. Tema wu BemectBa. Du3znueckue M XUMHUYECKHE CBOMCTBA BELIECTB.
ArperaTHbple COCTOSIHHUSI BEIIECTB. [IOHATHE O TEOPETUUECKUX U IMIIUPUUYECKUX
METO/IaX IMO3HAHUS B ECTECTBEHHBIX HayKax. [[peacraBieHnst 0 HayYHOM MMO3HAHUU
Ha SMIIUPUYECKOM YPOBHE. S3bIK XUMUMU.

[Tonarue o MeTomax pabOThl ¢ XMMHUYECKUMHU BemiecTBamu. OOopyaoBaHue
IIKOJBHOM XuMHUYecKkod sabopatopun. I[lpaBuia Oe30macHOro oOpalieHus C
BEII[ECTBAMHU U JTAOOPATOPHBIM 000PYIOBaHUEM.

UucTteie BeniectBa u cMecu. CriocoOsl pasnenenust cmeceid. OuncTka BElecTB.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3JIEMEHTHI. [IpoCThIE U CTI0KHBIEC BEIIECTBA.
Mertaibsl 1 HEMETAIUIBL.

Xumuueckas (opmyna. OTHocuTenbHass atomHas Macca. OTHOCHTENbHas
MOJIEKYJIsIpHass macca. MaccoBasi 101 XMMHUYECKOTO 3JIEMEHTA B COCIUHEHUU.
Haxoxxnenue npocrefimieit ¢opMyJibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KonuuectBo BemectBa. Monb. Momsipuas macca. PacdeTsl 1o dopmynam
XAMHUYECKUX COeIUHEHUW. MonspHas mMacca cmecH BewecTB. MombHas 10
XUMHUYECKOTO dJIeMEHTa B coeAnHEeHHH. HaxokneHnue mnpocrteimein GhopMyIbl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

XUMHUECKAsT peakius U €€ NPU3HAKU. Y CJIOBUS NMPOTEKAHUS XUMUYECKUX
peakiui. XUMHAYECKUE YpaBHEHUsA. THUIBI XMMHUYECKHMX peakuunid. Pacuersl mo
XAMHUYECKUM YPABHEHUSIM.

IKcnepumenmanvHoe usyuenue 6euecms U s16J1eHUl.

— W3yuyenue u omucaHue (PU3NUYECKUX CBOMCTB OOpa3IlOB HEOPraHUYECKHUX
BEILECTB.

— IlpaBuna pabotel B abopatopuu ¥ MpuéMbl OOpaIIeHHs C JIAOOPATOPHBIM



000pyIOBaHUEM.

— Pa3znenenue cmecen

— Omnmcanne (HU3NYECKUX CBOMCTB 00pa3llOB HEOPTAaHMYECKUX BEIIECTB —
METAJJIOB U HEMETAJLJIOB.

— Habmonenne GU3NIeCKuX U XUMHUYECKUX SBJICHUH.

— Habnronenue n onmcanue MPU3HAKOB MPOTEKAHUS XMUMHYECKUX PEaKIIAn
pPa3HBIX THIIOB.

Pewenue pacuémnuvix 3aoau mo QopmyiaM U ypaBHEHUSIM XHUMHYECKUX
PEAKINN pA3JIMYHOTO YPOBHS CIIOKHOCTH, B TOM YHCJIE OJIUMITAA]IHBIX.
Pa3nen 2. Baxkneiinmue npeacTraBuTe/ I HEOPraHUYeCKNX BellleCTB

Bo3ayx — cmech razoB. CocTaB Bo3ayxa. 3aKkoH ABorajipo. MoJisipHblid 00BEM
razoB. OTHoOcUTENbHAsA IUIOTHOCTh ra3oB. OrmpeneneHue OTHOCUTEIbHOU
MOJIEKYJIIPHON Macchl Ta3000pa3HOrO BEHIECTBA MO HU3BECTHON OTHOCUTEIHHOU
I0THOCTH. OOBEMHBIC OTHOIICHUS Ta30B MPU XUMUUYECKUX PEAKIIUSX.

Kucnopoa. Oxcunel. Ilpumenenue kuciopoaa. CnocoObl MOJy4YeHUs
KHCIIOpOJia B JIa0opaTopuu U npombinuieHHoCTH. [ToHsTHe 0 kaTanuzaTope. O30H —
aJUIOTpONHas MOAU(UKALIMS KUCIOPOaa.

TernoBort 3DPEeKT XUMUYECKON peaKkIuu, TePMOXUMHUYECKHUE ypaBHEHUS,
9K30- U SHJIOTEPMHUYECKUE PEAKIINH.

Bonopon. Haxoxnenue Bogoposa B mpupoje, GU3HYECKUE U XUMHYECKHE
CBOICTBA, MPUMEHEHHE, CIIOCOOBI Toy4YeHHs. [IoHsATHE O KUCIOTaX U COMSX.

Bonma. ®@usnueckne cpoiictBa BoAbl. Boma kak pactBopurtens. PacTBOpBL
HacelllieHHbIE M HEHACBIIIEHHbIE PAacTBOPbl. PacTBOPUMOCTH BEHIECTB B BOJIE.
CriocoObl BbhIpaKeHHsI KOHIIEHTPAIIMU PAaCTBOPOB: MAaccoBasi J0Jii paCTBOPEHHOTO
BEIIECTBA, MOJISIpHAsi KOHIIEHTpauus. Ponb pacTBOPOB B NPUPOAE U B KU3HU
YEJIOBEKA.

XumMuueckne cBoWCTBa Bonbl. llongrne 00 ocHoBanusx. Ilomstue 00
uHaMKaTopax. KpyroBopoT BoAbl B MOPUPOJE. 3arpsi3HEHUE MIPUPOJHBIX BO/I.

Oxpana u OYMCTKA IIPUPOIHBIX BO/I.



Knaccudukanusa neopranmyeckux coeauHeHuid. Oxcuawl. Knaccudukanus
OKCHUJIOB:  cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) U
HecoJieo0pa3yonme.

@u3NYEeCKUEe W XAPAKTEPHbIE XMMHUYECKHE CBOMCTBA OKCUIOB. [lomyudenwue
OKCHUJIOB.

[IoHATHE O TMAPOKCHAAX — OCHOBAHUAX M KUCIOPOACONEPIKAINUX KUCIOTAX.
Kucnorel. ®duznueckue M XMMHYECKHME CBOMCTBA KUCIOT. [lodmydeHHE KHUCIOT.
Kucnorsl B npupoae, NpUMEHEHNE BaXKHENIITUX KHACIIOT.

OcnoBanusa. Krnaccudukamnust OCHOBaHMM: IIENOYM U HEPACTBOPUMBIC
ocHoBaHus. lllenoun, ux cBOHCTBa M crocoObl monydeHus. HepacTBopumbie
OCHOBAHHUS, WX CBOMCTBAa W crocoObl moiydeHus. AMdorepHocts. Ilonsarue 06
aM(pOTEPHBIX TUIPOKCUAAX U TIOJIyUCHHE.

Conu. Pusnyeckne U XapaKTEpHbIE XUMUYECKHE cBOMCTBA. [1oiryueHue coen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

IKcnepumenmanbHoe u3y4eHue 6euecms U A6IeHUN.

— O3HakoMIIeHHE ¢ 00pa3liaMu OKCHJIOB U OTIMCAHUE UX CBOMCTB.

— [lonyuenue, cobupanue Kuciaopoaa, M3y4eHHUe ero CBOMCTB.

— [HonyueHnue u cobupanue BoaOpoIa.

— B3anMoencTBre KUCIOT C METAJUIAMU

— IlpuroroBieHne pacTBOPOB C  ONPENEIEHHOW  MacCOBOM  JIOJIEU
PacTBOPEHHOIO BEIIECTBA.

— Onpenenenue pacTBOPOB KUCIOT U IIEI0YEHN C TOMOIIBI UHIUKATOPOB.

— B3aumopencTBre KUCIIOT ¢ METaJUIaMU, PeaKIni HeUTpam3auuu. Peakuus
HEUTpaIU3aLHH.

— BaumoneiicTBue pacTBopa cepHoi KUCIOThI ¢ okcuaoM meau(Il).

— Ilonmy4yeHne HeEpaCTBOPUMBIX OCHOBAHUN U MU3YYEHUE UX CBOWCTB.

— BeITeCHEHNE OJTHOTO METAJUIa APYTUM U3 PACTBOPA COJIH.

— B3auMopencTBre ruIpOKCua HUHKA C PACTBOPAMU KUCJIOT U IIEIIOYEH.

—  Pemienue OKCIICPUMCHTAJIbHBIX 3ajJa4d II0 TEMC «OCHOBHBIE KJIACCBI



HEOPraHUYECKUX COCAUHECHUIN.

Pewenue 3a0au ¢ uCNoNb30BaHUEM IIOHATHUN «MaccoBasi J0JiA BEIIECTBa B
pacTBOpeE»;  «MOJISIpHAs  KOHUEHTpALMs», C  HMCIOJb30BAHUEM  KPUBBIX
pacTBOPUMOCTH. Pelienne pacy€THbIX 3a/1a4 10 YpaBHEHUAM XUMUYECKUX PeaKIui
Pa3HBIX TUIIOB U YPOBHEW CJIIOKHOCTH, B TOM YHCJIE€ OJMMITUATHBIX.

Paznen 3. Ilepuoanueckuii 3akoH u Ilepuoauyeckass cucreMa XUMHYECKHX
iemeHToB .M. MenneneeBa. CrtpoeHue aroMoB. XHMMHUYECKAsi CBS3b.
OKuCIUTETBHO- BOCCTAHOBUTEJIbHbIC PeaKIUU

[lepuonnuecknii 3akoH JI.MI. Menneneea. Ctpoenue aromoB. CocTaB
aTOMHBIX sifiep. M3oTombl. PagnoakTMBHOCTE. DIEKTPOHBI. IJIECKTPOHHAS OpOUTAIIb.
DHepreTUvecKrue YPOBHHM M TOIYPOBHH aToMa: S-, P-, d-opOuTaim. DICKTPOHHBIC
KOH(pHUTyparuu 1 3JIeKTpoHHO-Tpadudeckue Gopmyibl aTOMOB. PU3HUYECKUN CMBICTT
MOPSIKOBOIO HOMEpa, HOMepa mepuoAa M rpynmbl 3yemeHta. CTpoeHue
ANIEKTPOHHBIX  000JI0YEeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
[Tepuomnueckoir cucrembl J[.M. MennaeneeBa: pacnpeneiieHue 3JIEKTPOHOB IO
HSHEPreTUYECKUM YPOBHSAM, MOAYPOBHSIM H opOutaimsiM. Dusnueckuit cMmbICa
[Tepnoanuueckoro 3akoHa.

3aKOHOMEPHOCTH H3MEHEHUsI pajJuyca aTOMOB XHWMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 TpyInaM u nepuoaam. MIamenenue
KUCJIOTHO-OCHOBHBIX CBOMCTB COCJUHEHUN XUMHUYECKHUX 3JIEMEHTOB B MEPUOJAX U
rpynnax. XapakTepUCTUKAa XUMHYECKOTO JJIEMEHTa MO €ro MOJIOKCHUIO B
[Tepunonnueckoii cucreme JI.11. Menzaeneena.

3nauenue [lepuoanueckoro 3akoHa u [leppoanvyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB JUISl pa3BUTHUs Hayku W npaktuku. .M. MenpaeneeB — ydeHbId U
IpaXIaHUH.

DJIEKTPOOTPHUIIATEIIHPHOCT XUMHUYECKMX JJIEMEHTOB. XHMHYECKas CBS3b.
Buapl xuMu4eckoil CBsA3M: KOBAJICHTHAs MOJISIPHAsI CBSAI3b, KOBAJICHTHASI HEMOJISIpHAS
CBSI3b, HOHHAS CBS3b. MeXxaHM3Mbl 00pa30BaHUs KOBAJICHTHOM M MOHHOM CBS3H.

OJEeKTpOHHBIE W CTPYKTypHble (opmyabl BemecTB. KaTHOHBI M aHUOHBIL.



Kpucrammueckue u amop@ubie BenecTBa. TUIbI KPUCTATUIMYECKUX PEIIETOK:
MOHHAsA, aTOMHAas1, MOJICKYJISIpHAS! M UX XapaKTEPUCTUKH.

Crenenb okucnenus. OnpenencHue CTeneHeil OKUCIeHUs aTOMOB B OMHAPHBIX
coequHeHUsIX.  OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu. (CocTaBieHne
YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMid U PACCTAaHOBKA B HHX
K03 UIIMEHTOB METOAO0M 3JIEKTPOHHOTO OajiaHca.

IKcnepumenmanvHoe uzyyenue 6euwecms U s81eHUlL.:

— O3HakomJieHHE ¢ 00pasllaMH METAJUIOB M HEMETaJJIoB. MojenupoBaHue
CTPOEHHUSI MOJEKYJ TMpU TOMOIIM PUCYHKOB, MOJENIEH, JJICKTPOHHBIX W
CTPYKTYPHBIX (hOpMYI.

— OnBITHI, WUTIOCTPUPYIOIINE OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKITUH.

Pewenue pacuémnvix 3a0au mo QopmyiaaM M ypaBHEHUSM XUMHYECKHX

PEaKUN pa3HbIX TUIIOB U YPOBHEUN CI0KHOCTH, B TOM YUCIIEC OJTMMITUAHBIX.



TEMATHUYECKOE IINTAHUPOBAHMUE

8 kiacc

Ne

HaumenoBanue
pa3zeiioB U TEM
y4eOHOTro rpeameTa

KommnuecTBo
4acoB

Copepxanne o0ydeHHs

OcHOBHBIE BUIBI ACSITETLHOCTH
oOyyJaronmxcs

Pasjnen 1. [lepBoHayajibHble XUHMHYECKHE TIOHATHS

1.1 | Xumwus — BaxkHast 00JaCTh 2 XuMus — BayKHas 00JIaCTh Buvinoanenue meopueckux sadanui,
€CTECTBO3HAHHUS U €CTECTBO3HAHHUS M IIPAKTUICCKOM PacKpBIBAIOMINX POJIb XUMHUHU B TIPUPOJIC U
MPAKTUYECKON e TEIbHOCTH JeSITeIbHOCTH YeJIOBEKa. JKU3HU YeJIOBeKa, € CBSI3b C APYTUMU HAyKaMH.
YyeJioBeKa [IpaBuna 6e3onacHoro obpamenusi ¢ | Ilposedenue sxcnepumenma.

BelIeCTBaMH U Ja00PaTOPHBIM — W3ydenue u onvcanue GU3NUECKUX CBONCTB
000pyI0BaHUEM. 00pa3IoB HEOPTAaHUYECKUX BEIICCTB.
UucThle BEelecTBa U CMECH — IlpaBuna paGoThl B 1a0OpaTOPUH U MIPUEMBI
oOpartieHus ¢ J1abopaTopHBIM 000PYIOBAHUEM.
— Paznenenune cmeceit
1.2 | BemecTBa u XUMUYECKUE 8 ATOMBI, MOJICKYJIBI, XHMUYECKUE BrisiBnenue paznuauii Mexay pu3nIecKuMu U

peaKiuu

aseMeHThl. BenectBa
MOJIEKYJISIPHOTO ¥l HEMOJIEKYJISIPHOTO
CTPOEHHS.

Xumudeckas popmyia.
OTHOcHTENbHASA aTOMHAs Macca.
OTHocuTeNbHASL MOJIEKYJISIPHAS
Macca. MaccoBast 10151 XMMHUYECKOTO0
JJIEMEHTA B COSMHEHUH.
Konnyecto BemectBa. MonsipHas
Mmacca. Pacuets! o popmynam
XMUMHUYECKHX COCTUHEHHH.
MomnsipHast Macca CMECH BEIIECTB.
MosbHast 10711 XUMUYECKOTO
JJIEMEHTA B COCMHEHUH.

XUMUYECKUMH SIBICHUSIMHU.
Pacnio3naBanue pu3nuecKux U XUMHUIECKUX
SIBIICHUI

Omnpenenenre NpU3HAKOB XUMUYECKUX PEAKIINH,
YCJIOBHI UX MPOTEKAHUS.

PaccranoBka kod(ppuiimeHToB B cxemax
XUMHUYECKUX PEAKIUH.

[IpoBeneHune BeIUKCICHHUH IO opMyIiaM U
YPaBHEHUSAM XUMHUUYECKUX PEAKLIUM.
IIposedenue sxcnepumenma

— Onucanne GU3NIECKUX CBOWCTB 00pa3IioB
HEOPTraHWYECKHUX BEIIECTB — METAJUIOB U
HEMETAIJIOB.

— Habnronenune Gpu3nyeckux u XuMHIECKUX
SIBJICHUM.




HaumenoBanue
pa3zeiioB U TEM
y4eOHOTro rpeameTa

KommyectBo
4acoB

Coneprxanue o0ydeHus

OCHOBHBIE BUIBI AEITEIILHOCTA
oOydJaronuxcs

XHUMHUYECKas peakuus U ee
MPU3HAKHU. Y CIOBUA MPOTEKAHUS
XUMHYECKUX peakiui. Turbl
XUMHYECKUX peakiuid. PacueTsl 1o
XUMUYECKUM YPaBHEHUSIM

— Habmronenue u onrcanue npu3HaKoB
MPOTEKAHUS XUMUUECKUX PEAKIIUNA pa3HBIX TUIIOB.
Pewenue pacuémuvix 3a0au no popmynam u

YpaBHEHUSAM XUMHUUYECKHUX PEAKLU pa3InyHOTO
YPOBHS CJI0)KHOCTH, B TOM YHCJIE OJIMMITHATHBIX

Pasnen 2. Baxkneiinue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

2.1 Boznyx. [lonsitue o razax. 3 [IpencraBnenus o razax. Bo3gyx. IIposedenue sxcnepumenma
Kucnopona. Oxcubl 3akoH ABoraapo. OTHOCUTEIbHAS — O3HakoMJICHHE ¢ 00pa3IaMu OKCUIIOB U
IJIOTHOCTH ra3oB. Onpezenenne OITMICAHME UX CBOMCTB.
OTHOCHUTEIIbHOM MOJIEKYJISIpHON — Ionmyuenue, coOupanue KUCI0poaa, u3yueHue
MaccChl ra3000pa3HOTO BEIIECTBA 110 €ro CBOMCTB
HM3BECTHON OTHOCUTEILHON Pewenue pacuémnuix 3a0au 1o ypaBHEHUSIM
IIOTHOCTU. OOBEMHEIC OTHOIICHUS XUMHYECKHUX PEAKIUNA U TEPMOXUMUICCKUM
ra3oB IIPU XUMHUYECKUX PEAKIIUIX. YPaBHEHUSM PA3JIMYHOTO YPOBHS CII0)KHOCTH, B
Kucnopon. O3zom. TOM YHCJIC OJIUMIINATHBIX
TennoBoii 3 pext xummueckon
peaKIuu
2.2 | Bomopon. 4 Bonopona. CoiicTBa Bogoposa. IIposeodenue sxcnepumenma
[ToHsiTHE O KUCTOTaX U [Tonydenue u npumeHeHue Bogopoaa | — [lomydenue u codnpanue Bogoposa.
COJISIX IloHsiTHE O KHCIIOTAX U COJIIX — B3auMmoaeicTBre KHCIOT ¢ METalJIaMHt
Pewenue pacuémmnuix 3a0au 1o ypaBHEHUSIM
XUMUYECKUX PEaKIUid, B TOM YHCIIe
TEPMOXUMHUICCKAM
2.3 Bona. PactBopsl. [lonsaTue 2 Bona. Bona kak pacTBopUTETb. IIposeodenue sxcnepumenma

00 OCHOBaHUAX

PactBopsl. Hacsimennbie n
HEHACHIIEHHBIE PACTBOPBI.
PacTBOpHMOCTH BeIIeCTB B BOJIE.
CriocoObI BeIpaykeHHsI KOHLIEHTPALH
PacTBOPOB: MaccOBast 10

— [IpuroToBiieHrE paCTBOPOB C ONPEAEIEHHON
MacCOBOM J10JIEH paCTBOPEHHOTO BEILIECTBA.
Pewenue 3a0au ¢ UCIIOIB30BaHUEM ITOHATHI
«MaccoBast 10JIs BELIECTBA B paCTBOPEY;
«MOJISIpHAs! KOHLIEHTPALUS», C

C UCIIOJIb30BAHUEM KPUBBIX PACTBOPUMOCTH




HaumenoBanue

KomuuectBo OCHOBHBIE BUJBI JICSITCIIHHOCTH
Ne pa3zeiioB U TEM Conepxanue o0yueHuUs
qacoB 06yqa1011mx051
y4eOHOro mpeaMeTa

pacTBOPEHHOTO BEIIECTBA, MOJISIpHAS

KOHLIEHTPALIUS.

XuMU4decKre CBOMCTBA BOJIHI.

IlonsaTne 06 OCHOBaHUSIX.

HNupukaTopel

2.4 | OCHOBHBIE KIIACCBHI 6 Krnaccudukanus HeopraHU4eCKuX Cocrasiienue Gpopmys OKCHIO0B, KHCIIOT,
HEOPraHUYECKUX COCTMHCHMI. OCHOBAaHMUH, COJIel U UX Ha3BaHUH MO
COEIMHEHNN Oxkcuapl. ['napoxcuasl. Kucnotsr. MEKIyHapOAHON HOMEHKIIAType.

OcHoBanus pactBopuMble (ménoun) | CocTaBiieHHE MOJEKYJISIPHBIX YpaBHEHUIN

1 HepacTBOpuMbIe. AMpOTEepHBIE peaKIHi, WILTIOCTPUPYIOIINX XUMUUECKHE

OKCHJIbI U TUpOKCcUibl. Comu. CBOIICTBa U CIIOCOOBI TOJTYYEHUS BEIIECTB

dusnueckue ¥ 001e XUMHIECKUE W3YYCHHBIX KJIACCOB/TPYIII, a TAKXKE

CBOMCTBA MEPEUUCICHHBIX KJIACCOB MOATBEPKIAIOIINX FT€HETUYECKYIO CBSA3b MEXKIY

HEOPraHUYECKUX COCAMHEHUH, NX HHMH.

o011ue croco0bl MOIy4YeHHUs, IIposeodenue sxcnepumenma

npuMmeHeHue. ['enernueckas CBs3b — OrnpezienieHre pacTBOPOB KUCIIOT U IIETIOUEH ¢

MEXy KlaccaMu HEOPraHUYECKUX MOMOILIbI0 UHANKATOPOB.

COCTMHCHHI — B3auMmoaeicTBre KUCIIOT C METaJIIaMHU,
peakuuii HeuTpanu3auuu. Peakuus
HEUTpaIu3aluu.
— B3auMozeicTBue pacTBopa CEpHOU KUCIIOTHI €
okcusiom meau (II).
— [Nomy4yeHue HepacTBOPUMBIX OCHOBAHUM U
M3Yy4Y€HUE UX CBOMCTB.
— BrITeCcHEHHE 0AHOTO MeTasIa IPYTUM U3
pacTBopa CoJu.
— B3auMogeiicTBrue ruipoKcuaa UHKa ¢
pacTBOpaMM KHUCJIOT U IET0YEH.

HaumenoBanue
KommuecTBo OCHOBHBIE BUJIBI IEITEIILHOCTU
Ne pa3aeIoB U TEM Coneprxanue o0ydeHus
4acoB 00y4aroImuxcs

y4e0HOT0 MpeaMeTa




— Pemenne sxcniepruMeHTaNbHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJIACChI HEOPTAaHUYECKUX
COEIMHEHUINY.

Pewenue pacuémnuix 3a0au 110 ypaBHEHUSIM
XUMUYECKUX PEAKIU pa3HbIX TUIIOB U YPOBHEHN
CJIO’)KHOCTH, B TOM YHMCJIE OJIMMITHAIHBIX

Pa3nen 3. [lepuonnyeckuii 3aKoH U
CrtpoeHue aTtoM0oB. XMMHYECKasl CB

Hepnoun'{eacaﬂ CUCTEMA XUMHNYECCKHUX 3JICMCHTOB I[.
s13b. OKHCJINTEIbHO-BOCCTAHOBUTEILHbBIE PCAKIHH

HN. Menneneena.

3.1 | [lepuoanueckuii 3aK0H U 4 [Iepuoanueckuil 3aKk0H XMUMUYECKUX | MoaenupoBaHue CTpOCHHUE aTOMa,
[lepuonnueckas cucrtema snemenToB J[.M. MenneneeBa u SHEPreTUYECKUX YPOBHEW U MOypOBHEH ITpH
XUMHYECKHX IEMEHTOB ctpoenue aroma. CoctaB aTOMHBIX MTOMOIIIA PUCYHKOB, 3JIEKTPOHHBIX KOH(UTYpaIInid
.. Menneneesa. sep. U DJIEKTPOHHO- rpaduueckux GopmyIL.
Crpoenue aroma CtpoeHue 31eKTPOHHBIX 000JI0UYEK OOBsicHeHrEe OOMIMX 3aKOHOMEPHOCTEH B

aTOMOB NepBbIX 20 XUMHUYECKUX M3MEHEHUU CBOMCTB XMMUYECKUX 3JIEMEHTOB.
anemenToB [lepuonnyeckoit IIporuo3upoBaHue 1 XapakKTEPUCTUKA CBOVCTB
CUCTEMBI XMMUYECKUX JJIEMEHTOB XUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUI Ha
J.N. Menneneesa. OCHOBaHMU 3aKOHOMepHocTe [lepruoanueckoit
3aKOHOMEPHOCTU U3MEHEHUS CHUCTEMbI XUMHYECKUX JIEMEHTOB.
CBOMCTB aTOMOB paJinyca aTOMOB Buvinonnenue sxcnepumenma
XUMUYECKUX HIIEMEHTOB, — O3HakomiIeHHE ¢ 00pa3aMi METalIoB U
METAJUIMYECKUX U HEMETAJUIMYECKUX | HEMETaJUIOB.
CBOMCTB M0 Tpynnam 1 nepuoaam. Hnousuoyanvrvie unu epynnosvie npoeKmsl no
HN3MeHeHne KUCI0THO-OCHOBHBIX meme «llepunoanueckuii 3akoH u Ilepuoanueckas
CBOMCTB COEIMHEHUI XUMUYECKUX CHCTEMAa XMMUYECKUX DJIEMEHTOB
3JIEMEHTOB B TIEPUOAAX U TPYIIIAX. H.N. Menneneesa.
XapakTepucTuka XMMHUYECKOTO CrtpoeHue aToMa»
3JIEMEHTA IO €T0 IOJIOKEHUIO B
IIepnonnueckoii cucreme
J.1. MenneneeBa
Haumenosanue
KommuectBo OCHOBHBIE BUIbI ICSTCIHHOCTH
Neo pa3aeIIoB U TEM Coneprxanue o0ydeHus
4acoB 00y4aroImuxcs

y4e0HOT0 MpeaMeTa




3.2 | XuMuueckas CBA3b. 5 XuMuyeckas CBs3b, €€ BUJIBL. MonenupoBaHue CTPOEHUS MOJIEKYJI IIPU
OxucnauTenpHo- MexaHu3Mbl 00pa30BaHUs IIOMOULIY PUCYHKOB, MOZIEJIEH, DJIIEKTPOHHBIX U
BOCCTAHOBUTEJILHBIC KOBAJICHTHOM M MOHHOM CBA3H. CTPYKTYPHBIX (OpMYI.
peakuuu ONEKTPOHHBIE U CTPYKTYpPHBIE PaccranoBka KOA((GHUIIMEHTOB B cXeMax

¢dopmysl BetiecTB. KaTHoHBI 1 OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUI

AQHMOHBIL. METO/0M 3JIEKTPOHHOTO OajlaHca.

Kpucramnmmueckue u amopdHsie IIposedenue skchepumenma

BenecTBa. THUIbl Kpuctalmueckux | — ONBITHI, WITIOCTPUPYIOIINE OKUCIUTEIBHO-

PEILIETOK. BOCCTAHOBUTEJIbHBIE PEAKIIUHU.

OKHUCIUTENBbHO-BOCCTAHOBUTENbHbBIE | Pewenue pacuémuuix 3a0au 1o hopMyaaMm U

peaxkuu YPaBHEHUSAM XUMUYECKUX PEAKLIMI Pa3HBIX TUIIOB
U YPOBHEU CII0)KHOCTH, B TOM YHCJIIE
OJIMMIIMAHBIX

KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME




Kox npoBepsiemoro

INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIIBTATAM OCBOEHHUA
8 KIIACC

Hp03epﬂeM1>1e NpeaAMETHbIEC PE3yJbTaThbl 0OCBOCHUHA OCHOBHOI1 06pa303aTeJ1|>H0171 nporpamMmmMmbl OCHOBHOI'O oo1Iero 06pa303amm

pe3yJbTaTa
1 [To Teme: «llepBOHaUaIbHBIC XMMUYECKUE OHATHS»
PaCKpBIBATh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJEKyJla, XUMUYECKHI JJIEMEHT, IIPOCTOEe BEIECTBO, CIOKHOE BEIIECTBO, CMECh
OJTHOPOZHAsl U HEOAHOPOHAs), BAICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U MOJIEKYJIIpHas Macca, KONUYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca,
11 MaccoBasl JOJIsI XUMHYECKOr0 JIEMEHTa B COEANHEHUH, MOJIIPHBIA 00BbEM, XUMHUECKash peakius, KIacCu(UKaLUs PEaKIUi: peakliuy COeTUHEHUS,
[peakIny pas3noKeHHs, peakIy 3aMeIeHNs, PeaKIu 0OMEeHa, SK30- M SHIOTEPMHUUECKHE PEAKIINH, TEIUIOBOH 3(h(HhEeKT peaknu, pacTBOP, MaccoBast
1014 BelecTBa (MIPOLICHTHAsT KOHICHTPALUsI) B pacTBOpE
. VLT MpPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUECKHX IIOHATHH M IPIMEHATH 3TU MTOHATHS IIPU OTIMCAHUH BEUIECTB M UX IPEBPAILECHHIH
1.2 10C 0BaTh B3aHMOCBS3b OCHO ec 0 e 9TH TI0 ommca emec eBpare
1.3 MICTIO0JIB30BATh XUMHYECKYIO CUMBOJIMKY JUISL COCTAaBICHUS (DOPMYIT BEIIECTB U YPABHEHUH XUMUYIECKUX PEAKIHH
1.4 [PACKPBIBATH CMBICT 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHS, 3aKOHa ABOTapo
15 OITPEAEIATh BAICHTHOCTH aTOMOB JJIEMEHTOB B OMHAPHBIX COSTHHCHUSIX
1.6 KITacCU(HUINPOBATE XUMUUIECKHE PEAKIIUH (10 YUCIY U COCTaBY YYACTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEINIOBOMY 3((heEeKTY)
1.7 BEIIHCIIATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYTO MacChl BEIIECTB
1.8 BEIYHCIISITH MACCOBYIO TOTIO XMMUYECKOTO 3JIEMEHTa IO (POpMYyJIe COCTHHEHIS,
1.9 BHIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE




Kox npoBepsiemoro

Hp03epﬂeM1>1e NnpeaAMETHbIEC PE3yJbTaThbl OCBOCHUHA OCHOBHOI1 06pa303aTeJ1|>H0171 nporpamMmmMmbl OCHOBHOI'O oo1Iero 06pa303amm

pe3yJbTarTa
1.10 [IPUMEHSATH €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHUS — HAOJI0ACHNE, U3MEPEHHE, MOJEIMPOBaHHE, IKCIIEPUMEHT (PEaJIbHbIM U MBICIIEHHBIN)
TeMme: «BaxHelye npeacTaBUTeN HEOPraHUIECKUX BELIECTB)
2 [To Teme: «Baxne € MpeACTaBUTe €opraHuyec €ILIECTBY
2.1 [PACKPBIBATbh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: OKCH, KUCIOTa, OCHOBaHHE, COJIb
2.2 OTIPEIENATh IPUHAICKHOCTE BEMIECTB K ONPENSIEHHOMY KIIACCy COSTUHEHHH MO (opMyam
2.3 [kmaccuuIMpPOBaThH HEOPrAaHUYCCKUE BENCCTBA
24 XapaKTEepU30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAAs ONMUCAHHE MPUMEPAMU MOJIEKYJISIPHBIX
[yPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKITHHA
25 [TPOrHO3UPOBATH CBOWCTBA BEIISCTB B 3aBHCHUMOCTH OT HMX Kau€CTBEHHOTO COCTAaBa, BO3MOXKHOCTU MPOTEKAaHWS XUMHUYECKUX MpeBpalicHUN
B pa3JIMYHBIX YCIOBUAX
CIIeIOBaTh TPABHJIAM IIOJIE30BAHUS XMMHYECKOW IOCYIOW ¥ J1a0OpaTOPHBEIM OOOpYIOBaHHEM, a TAKXKEe MpaBWIIaM OOpaIleHHsI C BEIIECTBAMH
B COOTBETCTBUU C MHCTPYKUHUSMH IO BBHIMOJHEHUIO JaO0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOJNyYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB
2.6 BOZOPOAa U KUCIIOPOJa), IPUTOTOBJIEHUIO PAaCTBOPOB C OIpPENEIEHHOW MacCOBOM o€ pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATh U MPOBOIUTH
XIMUYECKHE JKCIIEPUMEHTHI
10 PaCIO3HABAHUIO PACTBOPOB IIEIOUEH U KUCIOT C IOMOIIBIO0 HHINKATOPOB (JTAaKMYC, (heHON(TalenH, METHIIOPAHX U IPYTHE)
2.7 [IPOBOJUTH PAacUEThI 10 YPAaBHEHUIO XMMUUECKOH peaKkluu
3 [To Teme: «Ilepuoanuecknii 3akoH u [lepuoandeckas cucrema xummuieckux anemeHToB Jl. . MenaeneeBa. CtpoeHre aToMOB. XUMHUYECKas CBSI3b.

(OKHCIUTEILHO-BOCCTAHOBUTEIBHEIC pCakuum»




Kox npoBepsiemoro

Hp03epﬂeM1>1e NnpeaAMETHbIEC PE3yJbTaThbl OCBOCHUHA OCHOBHOI1 06pa303aTeJ1|>H0171 nporpamMmmMmbl OCHOBHOI'O oo1Iero 06pa303amm

pe3yJbTaTa

31 PacCKpBIBATh CMBICT OCHOBHBIX XMMHYECKHMX IMOHATHH: SAPO aToMa, SJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOWTaib, pajnyC aToMa, XMMHYecKas
CBSI3b, TOJISIPHAS U HEMIOJSIPHASI KOBAJICHTHAS CBSI3b, HJIEKTPOOTPHLATEILHOCTD, HOHHAS CBS3b, HOH, KATHOH, aHUOH, CTCTIEHh OKUCICHUS

3.2 KTacCH(UINPOBATH XUMUYECKHE SIEMEHTHI

33 OIIMCHIBATh M XapaKTepHU30BaTh TabIImaHyIo popmy Ilepronndeckoir CHCTEMBI XUMHUYECKHUX JJIEMEHTOB: Pa3IndaTh MOHATHS «TJIABHAs IMOATPYIIIA

Arpymnmna)» u «nobouHas noarpynmna (brpynmna)y», «Manbsie» U «O0NbIINe» IePHOAbI

34 packpbIBaTh cMbica Ilepuoauyeckoro 3akona J{.M. MenneneeBa: JeMOHCTpUPOBATh MOHUMAaHKUE NEPUOTUUECKON 3aBUCUMOCTU CBOMCTB XHUMUYeC-
[KAX AIIEMEHTOB OT HX mojioxkeHus B [leprnoamueckoii cucreme
COOTHOCUTH 0003HAUEHUsI, KOTOphle nMeroTcst B Tabiuie «llepronnyeckas cucrema xuMuueckux snemeHtoB J[.M. MeHneneeBa» ¢ YHCIOBBIMHU

3.5 XapaKTEPUCTHKAMH  CTPOCHUS  aTOMOB ~ XHMHUYECKHMX  JJIEMEHTOB  (COcTaB W 3apsja  sAapa, oO0lmee  YHWCiIOo  3JIEKTPOHOB
11 pacTipeiefICeHHe UX 10 AJIEKTPOHHBIM CII0SIM)

3.6 OTIpeeTsITh CTETICHb OKUCIIECHHSI DJIEMEHTOB B OMHAPHBIX COSTMHEHUSX

37 OTIPEICTAT BUT XUMHYIECKOU CBSI3U (KoBayIeHTHAs u WOHHAs)

B HCOPTAaHUYCCKUX COCIUHCHUAX




MMPOBEPAEMBIE 2JIEMEHTBI COJEPKAHUA

8 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT coJep:KaHUs
1 [lepBOoHaYaNbHBIE XUMHYECKUE TTOHATHUS

11 [Tpenmer xumuu. Poilb XMMHUM B JKU3HU 4YeJIOBeKa. XUMHA B cucTeMe Hayk. Tena u BemectBa. Du3nueckue CBOMCTBA BEILECTB. ATperaTHOE COCTOSHHE
BEILECTB

1.2 [TonsiTHE O MeTOMax MO3HAHUS B XUMHUH. HHcThIe BemecTBa U cMecH. CocoOb! pa3zieneHus cmeceit

13 ATOMBI M MOJIEKYJIbL. XUMHUYECKHE 31€MEHTBI. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpoCThie U CI0KHBIE BELECTBA. ATOMHO-MOJIEKYISIPHOE yUEHHE

14 Xummgeckas ¢opmyna. BageHTHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BemmecTB. OTHOCHWTENbHAas aTOMHas Macca.
(OTHOCUTENBHASL MOJIEKYJIIpHAst Macca. MaccoBast oM XUMHUYECKOT'0 3JIEMEHTA B COSAMHEHUN

L5 KommdecTBo BemectBa. Moms. MonsipHas Macca. B3anMocBsA3b KONM4YecTBa, Macchl M 9HCIa CTPYKTYPHBIX €IWHHI BemecTBa. Pacuérsl mo ¢opmymam
X UMAYECKUX COCIUHCHUI

16 Dusndyeckne M XUMUYECKUE SIBICHMSA. XHUMHUYECKas peakuuss M €€ NpU3HAKU. 3aKOH COXPAaHEHHs MacChl BEIIECTB. XUMHUYECKUE YPaBHEHHS.
Kitaccndukarms XUMI9ecKuX peakiuii (COeqMHEHN, PAa3IOKEeHNs, 3aMeIeHNs, OOMEeHa)
X IMUYeCKUil 3KCTIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW IOCYNOH, ¢ mpaBwiamMH palboThel B JlabopaTopuu M MpHEMaMH OOpamieHusi ¢ Ja0OpaTOPHBIM
000pyJOBaHNEM, N3yUEHHE U ONHCaHNe (PU3NYECKUX CBOMCTB 00pa3oB HEOPTaHWYECKHX BEIIECTB, HAOMIOIeHHEe (U3NIECKHX (TUIaBIEHHE BOCKA, TasHHUE
ITb71a, pacTUpaHKe caxapa B CTYINKE, KHUIICHUE U KOHJCHCAIMS BOJBI) M XMMHUUECKHX (TOPEHUE CBEYH, TPOKATNBAHUE MEIHON MTPOBOJIOKH, B3aNMO/ICIICTBIE

1.7

Menla ¢ KMCIOTOH) siBlIeHUi, HaOmoJeHHe U ONMCaHMe MPU3HAKOB NPOTEKAaHUs XMMUYECKUX peakuuil (pas3loxkeHue caxapa, B3aUMOJACHCTBUE CEpHOM
[KHCIIOTBI C XJOpHUAOM Oapus, pasnoxkeHue ruapoxcuna memu(ll) mpu HarpeBaHum, B3amMoneiicTBue kene3a ¢ pacTBopoM coim meru(ll), msydenue
CII0cO00B pa3zieNieHns cMecel (¢ TIOMOIIbI0 MarHNTa, (PUIIBTPOBaHKE, BHIIAPHBAHNE, AUCTHILIAIMSA, XpoMarorpadus), MpoBeeHNne OYUCTKU TTOBAPEHHOM

COJIN, Ha6J'HOZ[eHI/IC n OINHMCAaHUC PpPE3YJIbTATOB IIPOBCACHUSA OIbITa, WUIIOCTPHUPYIOIICTO 3daKOH COXpAaHCHHUSA MacCChbl, CO3JaHHC Mojenein MOJICKYJI




Kon

IIpoBepsieMblii 31eMeHT cofep:KaHus
IaPOCTEP>KHEBBIX)

2 Ba)xHeiiie mpeacTaBUTEIN HEOPTaHUUYECKUX BEIECTB

Bo3myx — cMech ra3zoB. CocraB Bo3myxa. Kucmopon — ameMeHT u mpoctoe BemecTBo. HaxokaeHne Kuciopoaa B MpHUpoae, GU3MUECKHe U XUMUUECKHe

2.1 cBoiicTBa (peakuuu ropenusi). Okcuasl. [Ipumenenue kucinopona. CrocoObl MOTy4YeHUsT KUCIOpoAa B JIaOOPaTOpUU M MPOMBIILIEHHOCTH. KpyroBopoT
[kuciopona B mpupoae. O30H — auIOTponHast MOAXGUKAIHS KACIOPOaa

95 TermoBoit ekt xuMHUYeckol peakiiui, TEPMOXUMHYECKUE YPABHEHUS, 9K30- M SHAOTEpPMHUYECKHE peakiuu. TOIUIMBO: Yroib U MeTaH. 3arps3HeHHe
BO3/IyXa, yCHIICHHIE TTAPHUKOBOTO () (eKTa, pa3pylIeHre 030HOBOTO CIIOS

23 Bomopox — aleMEHT W IpocToe BemlecTBO. HaxokmeHwe Bomopoia B mpupoie, (ZM3MYeCKHe W XUMUYECKHE CBOMCTBA, IPHMEHEHHE, CIOCOOBI ITOTyYCHHS.
KucioTs! 1 conu

24 MonsipHbIif 00bEM Ta30B. PacuéThl IO XMMUYECKUM ypaBHEHHSIM
(Dusuueckue cBoiicTBa Boabl. Bona kak pactsopurens. PactBopsl. HacblllieHHbIE U HEHACBIILIEHHBIE PacTBOPBL. PacTBOpUMOCTSH BellleCcTB B Bozie. MaccoBast

2.5 107151 BellecTBa B pacTBope. XUMHUYecKHe cBoiicTBa Boabl. OcHOBaHMA. Pojb pacTBOPOB B MPUPOJE U B XKHU3HHU uesioBeka. KpyroBopoT BoIbl B MPUPOJE.
3arps3HeHre NpUupoAHbIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJ

25 Knaccudukanus Heopranmueckux coefuHeHuit. Okcuapl. Kitaccudukanus OKCHIOB: coseoOpa3yroinue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) H
HeconeoOpasyromme. HoMeHkinatypa okcnaoB. Ou3ndeckne 1 XUMIYECKHEe CBOMCTBA OKCHIOB. [lomyuenne OkcHuIoB

97 OcHoBanusi. Knaccudukanuss ocHOBaHWil: MIENOYM W HEPACTBOpUMBbIC OCHOBaHHWS. HoMeHknaTypa ocHoBaHWi. DuU3MYECKWEe M XUMHUYECKHE CBOMCTBa
OCHOBaHMM. [TomydueHne ocHOBaHMH

2.8

Kucnotsl. Knaccugukanus kucnor. Homenknarypa kucinor. @uzndeckne W XHMHUYECKHE CBOWCTBa KUCIOT. Psix axtuBHOCTH MetaimoB H.H. Bekerosa.




Kon

IIpoBepsiemMblii 31eMEHT coep:KaAHUS
[ToydeHue KUCIOT

2.9

Conu. Homenknatypa coned. @uznyeckue 1 XuMU4eckue cBorcTBa coneid. [lomydenue coneit

2.10

['eHeTHYeCKas CBA3D MEXKIY KiIaCCaMH HECOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

X IMAYeCKUI IKCIIEPUMEHT: KaueCTBEHHOE ONPE/ICIICHUE COJeP KaHuUsI KHCIOpOoia B BO3AyXe, IOIyUeHHe, COOMpaHue, paclio3HABaHUE M U3yUCHHE CBOHCTB
[KHCIIOpoa, HAOIIOAECHHE B3aWMOIEHCTBHS BEIIECTB C KHCIOPOAOM H YCIIOBHMS BO3HHKHOBCHMS W IPEKpaIleHus TopeHus (mojkapa), O3HaAKOMIIEHHE C
0OpasiiaMi OKCHJIOB W OIKCAaHWE WX CBOWCTB, MOJyYCHHE, COOMpaHWE, PACIO3HABAHWUE W W3YyUYCHHE CBOWCTB BOaOpoja (TOPEHHUE), B3aUMOICHCTBHE
Bojopona ¢ okcumoMm Memu(Il) (BoO3MOXKHO HCHOJIB30BaHWE BUICOMATEPHANIOB), HAOMIOACHWE OOpa3IoB BEMIECTB KOJIMYECTBOM | MOJIb, HCCIICAOBaHHUE
0COOEHHOCTEH PAaCTBOPEHHs BEINECTB C Pa3IMYHON PacTBOPHMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C OMpPEAEIEHHONW MAcCOBOM I0JIel pacTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METAIAaMHU (HATPHEM M KallbIiieM) (BO3MOXKHO HMCIIOJIb30BaHHE BHICOMATEPUANIOB), ONPEICICHHE PACTBOPOB KHUCIIOT
1 [[eJI0Yel C ITOMOIIBI0 HHIMKATOPOB, HCCIEIOBaHHE OOPa3llOB HEOPTaHMYECKMX BEIIECTB Pa3IMYHBIX KJIaCCOB, HAOMIOAEHHE HM3MEHEHHS OKPacKu
MHIUKATOPOB B PACTBOPAX KHUCJIOT U MIEJIOYeH, H3yUeHue B3auMoieicTBrs okcuna meau(ll) ¢ pacTBopoM cepHOil KMCIOTHI, KHCIOT ¢ METaNIaMHU, PEaKIHA
HEHTpaIM3alliy, TTOJyYeHHE HEPACTBOPUMBIX OCHOBAHMH, BHITECHEHHE OJHOIO METajlla APYTHM W3 pacTBOpa COJIM, PEIleHHEe 3KCIIEPUMEHTAIbHBIX 3a1ad

Mo TeMe «BaxxHel1ne Ki1acchl HEOPraHUYECKUX COEMHEHUI»

[Teproaudeckuii 3akoH u Ileproandeckas cucrema xuMudeckux 3neMeHToB J|.M. MenneneeBa. CtpoeHne aToMOB. XuMHUeCKast CBsI3b. OKHUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PECAKITUN

3.1

HepBLIe IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMHYECKUX 3JeMeHTOB. [loHsATHE O rpynmnax CXOIHbIX J3JIEMCHTOB (H_IC.HO‘IHI)IG n mCJIOYHO3EMCIIBHBIC MCTAJJIbI,

rajJoreHbl, HHEPTHEIE Ta3bl). DIIEMEHTHI, KOTOphIe 00pa3yloT aM()OTEPHBIE OKCHIBI ¥ THIPOKCHIBI

3.2

[leproandeckuii 3akoH. Ileproandeckas cucrema xuMuaeckux ementoB [I.M. MenneneeBa. Koporkoneproanas u pimuHHonepruoanas ¢hopmsl Ilepronn-
4eCcKOM cucTeMbl XUMHYeCcKuX dteMeHToB .M. Menaeneesa. Ilepuons! u rpynnsl. @u3n4ecKuil CMBICI IOPAIKOBOIO HOMEPA, HOMEPOB IIEPHOA U TPYIIIIBI

DJIICMCHTA




Kon

IIpoBepsiemMblii 31eMEHT coep:KaAHUS
Ctpoenne atomoB. CocTaB aToMHBIX siiep. M3orombl. DnmekTpoHbl. CTPOCHUE DIICKTPOHHBIX 000JOYEK aTOMOB IMEpBBIX 20 XUMHUYECKHX JJIEMEHTOB

33 [Tepronuyeckoii cucremsl J[.1. Menzneneesa. XapakTepucTUKa XUMUYECKOT0 2JIEMEHTA 110 €ro nojoxeHuto B Ilepuonnyeckoit cucreme [[.J1. Menneneesa
34 3aKOHOMEPHOCTU U3MEHEHHS PaJliyCca ATOMOB XUMHYECKHX JIEMEHTOB, METAJUIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB I10 IPYyINIaM U IepuojaM. 3Ha4eHUe
' [Tepronudeckoro 3akoHa u Ilepuouueckoil CUCTEMBI XUMUYECKUX HJIEMEHTOB AJIs pa3BUTUA HayKu U npakTuku. .M. Mennenees — yu€Hbli U IrpakJaHUH

3.5 Xumiaeckas cBsa3b. KoBaneHTHas (MONApHAs U HETIONSIPHAsI) CBSI3b. DIIEKTPOOTPUIATENBHOCTh XUMUYECKHX JJIEMEHTOB. MloHHas cBA3b
3.6 CtenieHb okuciaeHus. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIEC peakiuy. [Iporiecchl okucIeHus U BoCCTaHOBIEHHsL. OKHCIUTENN U BOCCTAHOBUTEIU
37 X IMUYeCKUil SKCIIEPUMEHT: U3yUueHre 00pa3IioB BELIECTB METAJUIOB U HEMETAJIOB, B3aUMO IeiiCTBHE THPOKCHIA IIMHKA C pACTBOPAMHU KHUCJIOT U ILenouei,

[IPOBEICHAE OTBITOB, MILTIOCTPUPYIOIINX IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENFHBIX PEAKIHH (TOPSHUE, PEAKIINH Pa3I0KEHHS, COSTHHECHUS )

IPOBEPAEMBIE HA OI'S 1O XUMHWHU TPEBOBAHUS K PE3YJBTATAM OCBOEHUSA HPOI'PAMMBI

1 [TpencraBienue:

0 MMO3HABAEMOCTH SIBIICHUI MPHUPOJIbI, TOHUMaHUEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HayKd Kak OOJIaCTH COBPEMEHHOTO
1.1 CCTECTBO3HAHMS, KOMIIOHEHTa OOIIel KyIbTYphl M TMPaKTHUECKOH MEATENFHOCTH YelOBEKa B YCIOBHAX COBPEMEHHOTO OOIIECTBa;

IIOHUMAaHUE MECTa XUMHU CPCIU IPYTUX €CCTECTBECHHBIX HAYK

12 0O HAaYyYHBIX MCTOAAX IIO3HAHHA, B TOM YHUCJIC SKCICPHUMCHTAIBHBIX W TCOPETHUYCCKUX MCTOHAaX HCCICIOBAHUA BCUICCTB U HU3YUYCHUA
XUMHUYCCKHUX pCaKL[I/Iﬁ; YMEHHUE UCIIOJIB30BATh MOACIIN IJIA OOBICHCHUS CTPOCHUA aTOMOB U MOJICKYJI




1.3

0 chepax mpoecCHOHANTBEHON AEATEITFHOCTH, CBSI3aHHBIX C XMMHUCH U COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH HA JIOCTHIKCHUSIX
XMMIUIECKON HAYKH, YTO TIO3BOJIUT 00YJArOIMMCS PaCCMaTPUBATh XHMHUIO Kak cepy cBoeit Oymymiei mpodeccnoHaNbHOM AesITeIbHOCTH

1 cienaTh OCO3HAHHBIHM BEIOOP XMMUU KaK MPO(QUIBHOIO IpeAMeTa P NEPEX0/ie Ha YPOBEHb CPEAHEro 00I11ero oopasoBaHus

BJ'I&,E[CHI/IG CHCTEMOU XUMHYESCKUX 3HAHUH U YMEHUE NTPUMEHATh CUCTEMY XUMUYCCKUX 3HaHHI>'I, KOTOpas BKIIFOYACT:

2.1

BaKHEHILINE XUMHYECKHE TOHSATHUSA: XMMUYECKUI 3JEMEHT, aTOM, MOJIEKYJia, BEIIECTBO, MPOCTOE M CIOXHOE BEILIECTBO, OJHOPOIHAS U
HEOIHOPOTHAS CMECh, OTHOCHTEIILHBIC aTOMHAs M MOJICKYJISIpHAs MAcChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJIIPHBIN 00BEM,
OKCHJI, KACJIOTa, OCHOBAaHHUE, COJIb (CPEIHsA), XUMHUECKAs PEaKIUs, PEaKkIMi COCITUHCHHS, PEaKIMH Pa3IoKeHUs, PEaKIMA 3aMeICHUS,
peakuuy oOMeHa, TeruIoBOM A((EKT peaklny, K30- U SHIOTEPMUYECKUE PEaKLUMH, PacTBOpP, MAaccoBasi JIOJS XMMHUYECKOTO JJIEMEHTa B
COCTMHEHNH, MaccOBasl JIONISI M TIPOIIEHTHAsl KOHIIEHTPAIsl BEIIECTBA B PAcTBOpPE, SIAPO aTOMa, SJICKTPOHHBIA CIOW aToma, aTOMHas
opOuTanb, paauyc aToma, BaJCHTHOCTb, CTENEHb OKHCIICHHS, XUMHUYECKas CBA3b, AIIEKTPOOTPHLATENLHOCTh, MOJSpHAs W HETOJSpHAas
[KoBaJIleHTHAs CBSA3b, MOHHAS CBSA3b, METAJUTMYECKAS CBSA3b, KPUCTALIMUYECCKAS pElIéTKa (aTOMHAs, HOHHAsI, METADTHIECKas, MOJICKYJISIpHAs),
MOH, KaTHOH, aHHOH, DJIEKTPOJIUT U HEDJIEKTPOIIUT, JICKTPOIIMTHYECKAs TUCCOLMAIINSA, PEAKIMM HOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTa-
HOBHUTEITLHBIC PEAKIINH, OKMCIIUTENh H BOCCTAHOBUTEIh, OKUCIICHHE H BOCCTAHOBIICHHE, JJICKTPOJTN3, XUMHUYIECKOE PaBHOBECHE, O0paTUMBIC U

HeoOpaTUMBIE PEAKINH, CKOPOCTh XUMHYIECKON peakiny, KaTainmnaTop, [1JIK, koppo3ust MeTaioB, CIIaBbl

2.2

JOCHOBOIIOJIararoIre 3aKOHbl XUMUH: 3aKOH COXpaHCHHA MacCChl, Hepnozmqecm/lﬁ 3aKOH )II/I MCHJIGJ'ICEBa, 3aKOH IIOCTOAHCTBA COCTaBa,

BakOH ABOTaIpo

HNEPEYEHB 3JIEMEHTOB COJEPKAHUSA, IPOBEPAEMBIX HA OCHOBHOM I'OCYJJAPCTBEHHOM 3K3AMEHE IO XUMHUHU



HepBOHa‘-IaJ'II)HBIe XUMHYCCKUC ITOHATHUSA

1.1 UncTele BemecTBa u cMecH. CriocoObl pa3eiieHus CMecei

1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHE dJIeMeHThl. CHMBOJIBI XUMHUECKUX 3JIEMEHTOB. [IpocThie U ClIOJKHBIE BEIIEeCTBA.

1.3 X Muaeckast popMmyra. BaleHTHOCTh aTOMOB XUMHUYECKHX I€MEHTOB. CTeleHb OKHCICHUS

14 3aKOH MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTEbHAA aToMHas Macca. OTHOCUTeNbHAs MOJIEKYIJIsipHas Macca. MaccoBasi OISl XMMUYECKOT0 3JIeMEHTa
B COETMHEHNHU

1.5 KosmmuectBo BemecTBa. Mosb. MomsipHas macca. MosipHBI 00bEM razoB. B3auMoCBsA3b KOJIMYECTBA, MACChI M YHCIIA CTPYKTYPHBIX AMHUI] BEIeCTBa

1.6 (Du3ndeckre 1 XUMHYECKUE ABIICHHUsI. XUMHUUECKas peakius 1 e€ Mpu3HaKu. 3aKOH COXPaHEHHUS MacChl BEIIECTB. XUMUYECKHE YPAaBHEHHS

2 [Teprognyeckuii 3akoH u [leproanyeckas cucrema xummudeckux 3nmeMenToB J[.U. MenneneeBa. CtpoeHne aToMOB

21 [leproanueckuii 3akoH. [lepruoguueckas cucremMa xumuueckux dnemeHToB .M. Menneneesa. Ilepuoast u rpynmnbl. QU3NYECKHUI CMBICT NOPSAIKOBOTO
HOMEpa, HOMEPOB MEPHO/Ia U TPYMIBI JJIEMEHTa

25 Ctpoerne atomoB. CoctaB aTOMHBIX simep. M3oromer. DmekTpoHbl. CTpOGHHE AIEKTPOHHBIX 00OIOYEK aTOMOB MEPBHIX 20 XMMHUYECKHX JJIEMEHTOB
[ lepnonuueckoit cucremsl J[.1. Menieneena
3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KalUs, Kalblus (paguyca aTOMOB, 3JEKTPOOTPULIATENIbLHOCTH,

2.3 METAUTMYECKIX ¥ HEMETAJUIMYECKIX CBONCTB) M UX COCJMHEHUN B COOTBETCTBHUU C MOJIOKEHHEM 3JIEMEHTOB B [leproanueckoll cucteMe U CTpOSHUEM

X aTOMOB







