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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMHHM Ha YPOBHE OCHOBHOTI'O 00I1IEr0 00pa3oBaHusl COCTaBIeHa Ha
OCHOBE TpeOOBaHUH K pe3ybTaTaM OCBOEHUS OCHOBHOU 00pa30BaTEIbHON MPOTPAMMBI
OCHOBHOTO 00111ero 00pazoBanusi, npeacTaBieHHbx B PI'OC OO0, a Takxke Ha OCHOBE
dbenepanbHOi pabodeil mporpaMMbl BOCIIUTAHUS M C YIETOM KOHIICTIIIMH TPETIOaBaHuUs
ydyeOHOTO mpenMera «XuMUsS» B 00pa3oBaTENbHBIX OpraHusanusax Poccuiickoi
Odenepauum.

[Tporpamma o xumuu Ja€T NpeACTaBICHUE O LENAX, OOIIel cTpaTeruu 00ydeHus,
BOCIIUTAHUSI W  Pa3BUTHUA OOYYAIONIMXCS  CPEICTBAMH  Y4eOHOro  MpeaMeTa,
yCTaHaBIMBAET  00s3aTebHOE  MPEAMETHOE  COoIepKaHWe,  MpeaycMaTpuBaeT
pacrpeneneHue €ero 1o KijaccaM M CTPYKTYpUpPOBaHHME IO pas3felaM U TeMam
OporpaMMbl O  XHMMHH, OIPEACISIET  KOJWYECTBEHHBIE W KAYECTBEHHBIC
XapaKTEPUCTHUKH COJICPKAHUS, PEKOMEHIYEMYIO TTOCIEA0BATENLHOCTh U3YUCHUSI XUMUU
C y4€TOM MEXIPEIMETHBIX U BHYTPUNIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTO mpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyYaroluXcsi, ONMpeeNsieT BO3MOKHOCTH MpeaMera s
peanuzanuu  TpeOOBaHMM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOM
nporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro 0o0Opa3oBaHMs, a Takke TpeOOBaHUU K
pe3yiibTataMm OOy4YeHHUsT XMMHUHM Ha YPOBHE LieJied M3y4eHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TI0O3HABATEILHOMN JIEATETLHOCTH 00YYaIomerocs Mo OCBOCHUIO yU4eOHOTO
COJIEpKaHMUs.

3HaHWE XUMHHM CIYXKUT OCHOBOM i1  (OpMHpPOBAHUS  MHPOBO33PEHUS
o0yyarolerocs, €ro npeACcTaBICHU O MAaTEepPUAIBLHOM €IMHCTBE MHUpPA, BaXXHYIO POJIb
UrparT GopMHUpyeMbIe XUMUEH MPECTaBICHUS O B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00
HBOJIIOIMHU BEIIECTB B MPHUPOJIC, O MYTIX PEIICHUS TNI00AIbHBIX MPOOJIEM YCTOHIMBOTO
Pa3BUTHUSL 4YEJIOBEYECTBA — CBIPHEBOW, IHEPrE€TUUYECKOM, NMUIIEBOW M 3KOJIOTHMYECKOU
0e30macHOCTH, MPOOJIEM 3PABOOXPAHECHHUS.

N3yuenue xumumu:

CIOCOOCTBYET peau3aiiil BO3MOKHOCTEH ISl caMOpa3BUTUSA U (HOpMUPOBaHUS
KyJbTYPBI TUYHOCTH, €€ o01IeH U GyHKIIMOHATHHOU IPAMOTHOCTH;

BHOCUT BKJaJ] B (OPMHUPOBAHUE MBINUICHUS M TBOPUYECKUX CIOCOOHOCTEM
oOyyarommxcsi,  HaBBIKOB  UX  CAMOCTOSATENbHOW  y4yeOHOW  JIeSITEeIbHOCTH,
OKCIEPUMEHTANIbHBIX UM HCCIIEJIOBATEIIbCKUX  YMEHUM, HEOOXOAUMBIX Kak B
MTOBCEHEBHOM JKU3HU, TaK ¥ B TPO(PECCHOHATHLHOM NESITETbHOCTH;

3HAKOMHUT CO CHEeHU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3MVISiJa HA €AWMHCTBO NPUPOJABI M YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TarnoM B OpPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00yYarOIMnXCs;

CrocoOCTBYeT (OPMUPOBAHHWIO IIEHHOCTHOTO OTHOIICHHWS K E€CTECTBEHHO-
-HAyYHbIM 3HAHUSAM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKJAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00yUaIOIUXCSl.



JlanHbie HampaBieHUS B OOYYCHHUM XHMHH OOCCIEUHMBAIOTCA —crienu(ukoi
coJiepKaHusl yueOHOTO MIPEAMETa, KOTOPBIN SBISIETCS TEAArorMuecKy aanTUPOBAHHBIM
oTpakeHueM 0a30BOI HAYKM XMMHH Ha ONPEIeTIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO OOIIEro 0OOpa3oBaHHUS OPUEHTUPOBAH Ha
OCBOEHHE OOYyYalolMMHCS CHUCTEMbl TE€PBOHAYATIBHBIX TMOHATUM XHMHHU, OCHOB
HEOPraHUYECKON XMMHHU U HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHSITUN OpPraHUYECKOU
XUMUHU.

CTpykTypa coJepskaHusi TporpaMMbl 1O XUMHH C(HOPMHpPOBaHA Ha OCHOBE
CUCTeMHOro Tmoaxoja kK e€ wuzydeHuto. CojaepikaHue CKIQIbIBACTCS U3 CHUCTEMBbI
MOHSATUM O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMbI MOHSATUHA O XUMHUYECKOU
peakiuu. O0e 3TM  CUCTEMBl CTPYKTYpHO  OpPraHM30BaHbl MO  MPUHIUITY
MOCJIEIOBATENIbHOTO Pa3BUTUSl 3HAHUK HAa OCHOBE TEOPETUUYECKUX MPEICTaBICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /l. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUU,

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IpeACTaBICHUM 00 NEKTPOJIUTHUYECKON JUCCOIMALIMY BEIIECTB B paCTBOPAX.

Teopernueckre 3HaHUS PacCMAaTPHUBAIOTCS HA OCHOBE AMITUPUUYECKH MOJYYEHHBIX
U OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS TMOCIEIOBATEIIBHO OT OJHOTO YPOBHS K
JIPYTroMYy, BBITIONHSSA (PYHKIIMU OOBSICHEHUS] U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U
BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJIYYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHune mporpaMMbl IO XUMHUHU CITOCOOCTBYET (DOPMUPOBAHHIO MPEIACTABICHHUS
0 XMMHUYECKOW COCTABJISIOIIEH HAy4YHOM KapTUHBI MHpAa B JIOTUKE €€ CUCTEMHOMU
IPUPOJIbI, LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO M METOJaM IIO3HAHUS B
Hayke. M3yueHne XuMHUM MPOUCXOJUT C MPUBJICYCHUEM 3HAHUN U3 paHEe U3yUEHHBIX
y4eOHbIX mpeameToB: «Okpyxawonmi mup», «buonorus. 5—7 knaccel» U «dPusuka. 7
KJIace».

[Ipu m3ydeHUM XUMHH MPOUCXOIUT (HOPMHUPOBAHME 3HAHHI OCHOB XUMHUYECKOUN
HAyKH Kak OOJJaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU ACATEILHOCTH
YeJIoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajada ydeOHOro
peaIMeTa COCTOMT B (DOPMHPOBAHUU CHUCTEMBl XUMHUYECKUX 3HAHWM — BAKHEUIIINX
(GakToB, MOHATHN, 3aKOHOB M TEOPETHUECKHX TIOJOKEHUM, OCTYMHBIX 0000IIeHU
MHPOBO33PEHUYECKOI0 XapaKTepa, sS3bIKa HAyKH, B MPUOOIIEHUH K HAYYHBIM METOJaM
MO3HAHUSI TPU M3YYEHUU BEUIECTB U XWMHUYECKUX peakiui, B (HopMUpOBaHUM U
pPa3BUTHUU TO3HABATEIbHBIX YMEHUW M WX MPUMEHEHUU B y4eOHO-IO3HABATEIbHOU M
y4e0HO-MCCIICIOBATEILCKON  JIEITEIbHOCTH, OCBOGHHWM  TpaBWI  0€30MacHOTO
oOpareHus ¢ BEIIeCTBAMHU B MTOBCEIHEBHOMN KU3HHU.

[Ipy u3ydyeHMHM XUMHUM Ha ypPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs BaKHOE
3HaYCHUE MPUOOpENH TaKue 1eIH, KaK:



— (GOopMHpOBaHHE WHTEIUICKTyaJIbHO PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHMYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHU,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HaMpaBJIEHHOCTh 00yUYEHHUS Ha CUCTEMATHYECKOE MPHOOIICHUE 00YUYaOImUXCs K
CaMOCTOATENIbHON MO3HABAaTEIbHOM JEATEIbHOCTH, HAy4YHbIM METOJAM IIO3HAHMS,
(GbOopMHPYIONITUM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrieueHre YCIOBHM, CIOCOOCTBYIOMIMX MPUOOPETEHUIO OO0yYarOIIMMUCS
OMbITa PA3HOOOPA3HON ESATEbHOCTH, TO3HAHUSA M CAMOIIO3HAHUS, KIIOYEBbIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIMM), MMEIOIIUX YHUBEPCAIBHOE 3HAYCHUE IS Pa3TUUYHBIX
BUJIOB JICATEIIbHOCTH;

— ¢dopmupoBanre oOmeld  (QYHKIMOHAIBHOW U  €CTECTBEHHO-HAYyYHOMU
IPaMOTHOCTH, B TOM YHCJIE YMEHHI OOBSICHAITH U OIICHUBATH SIBJICHHUS OKPY>KAIOIIETO
MUpa, UCTOJb3Yys 3HAHUS U OIBIT, OJYYCHHbIC MPU W3YUYECHUU XUMUU, TPUMEHATH UX
U pelieHUH Mpo0JieM B MOBCETHEBHOM KU3HU U TPYJIOBOH NESITEIbHOCTH;

— ¢dopmupoBaHUe y OOyYalOIIUXCA T'YMAHUCTUUYECKUX OTHOILICHUM, MOHUMaHUs
[EHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAOOTKHA DKOJIOTMUECKH 1EIeco00pa3Horo
NOBEACHUS B OBITY U TPYJOBOU ACSATEIBHOCTU B LIENSAX COXPAHEHUS CBOETO 3JJ0POBbS U
OKpY>KaroIllen MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBallUM K OOYYEHHMIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIIMTaHUIO Ha OCHOBE YCBOEHUS OOIIEYEIOBEUYECKUX IIEHHOCTEW, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0o 00yUeHHUS.

OO6miee yuciIo 9acoB, OTBEAEHHBIX JUISI U3YyUYEHUS XUMUU HAa YPOBHE OCHOBHOTO
obmero odpazoBanus, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJICIIO),
B 9 Kkitacce — 68 JacoB (2 Jaca B HEJICIIO).



COJEP XAHME OBYUYEHUA

8 KUIACC

IlepBoHayaibHble XUMHYECKHE TOHATHS

[IpeameT xumuun. Ponb XMMHUM B )KU3HU YETOBEKA. XUMHUS B CUCTEME HAyK. Tena u
BeniecTBa. dusnyeckue cBOMCTBA BEIIECTB. ArperaTHoe COCTOsiHUE BemecTB. [lonsaTre
0 MeTojax MO3HaHWS B XUMUU. YucThie BemecTBa M cMmecu. CHocoObl pa3aencHus
CMeECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE AIeMEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTeie u clioXkHbIE BelllecTBAa. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuueckas Gopmyna. BameHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aTomHas wmacca. OTHOCHUTeNbHas
MOJIEKYJIsIpHasi Macca. MaccoBas 10J1s1 XUMUYECKOTO 3JIEMEHTa B COEJUHEHHH.

KomnuectBo BemectBa. Moisib. MonsipHass Macca. B3amMOCBSI3b  KOJIMYECTBA,
Macchl U YUCla CTPYKTYPHBIX €AUHUIL BellecTBa. Pacuérel mo dopmyliaM XUMUYECKUX
COCIMHEHU.

Ou3NuecKue U XUMUYECKUE SIBIICHHS. XUMHUYECKas peakuuss U e€ MpU3HAKU.
3aKOH COXpaHEHHMS MAacChl BeHIECTB. XHUMHUYECKHe ypaBHeHHMs. Kraccudukarus
XUMUYECKUX PeaKIuil (COeTUHEHNs, PA3I0KEHNUs, 3aMEeILICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKON TOCYI0H, MpaBmiiaMu pabOThl B JIAOOpAaTOpUH U
npuémMamMu 0o0pallleHus C Ja0OpaTOPHBIM O0OpPYJAOBAHMEM, H3YYEHUE U OIHCAHHE
(bU3UYECKUX CBOMCTB OOpa3IlOB HEOPraHUYECKUX BEIIECTB, HAOMIOJCHUE (PU3HUUECKUX
(u1aBieHue BOCKa, TasHHUE JibJla, pAacTUpPAaHHE caxapa B CTYIKe, KWUICHUE U
KOHJICHCAIIUSl BOJAbI) M XHUMHYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJIa C KHCJIOTOH) SBJICHUM, HAOIIOJACHUE M OIHCAHUC
IPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEeaklMil (pa3yioxKEHHUE caxapa, B3aUMOJICUCTBUE
CEepHOM KHUCJOTBI C XJOPHAOM Oapusi, pasznoxkenue ruapokcuaa meau (l1) npwu
HarpeBaHUM, B3aUMOJICUCTBUE Keme3a ¢ pacTBopoM conu meau (I1), uzydenne cnocobos
paszereHusi CMecei: ¢ TOMONIbI0 MarHuTa, (UIbTpOBaHWE, BBITAPHUBAHUE,
JTUCTUIUTALINS, XpoMaTtorpadusi, TpOBEICHNE OYUCTKU MOBAPEHHON COJIM, HAOJIIOICHUE
U OINKCaHuE Pe3yJIbTATOB MPOBEJICHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXpaHEHUS
MAaccChl, CO3/IaHre MOieNiel MOJIEKYJT (IIapOCTEP>KHEBBIX ).

BaxHeilumne npeacTaBuTe/Id HEOPraHMYeCKUX BelecTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciopom — 3jleMEHT U IPOCTOE
BeniecTBO. HaxoxaeHnue kucimopoja B npupoje, GUu3nieckue U XuMUYECKUE CBOMCTBA
(peakiuu ropenust). Oxcuawl. [Ipumenenue kuciopoga. CrnocoObl MOMydEHUS
KHCJIOpPOJIa B J1a0OpaTOpuu M MPOMBINUICHHOCTH. KpyroBopot kuciopoaa B MpUPOJE.
O30H — a;uoTponHas MoaAU(PUKALIMS KHUCIOPOIa.



TemnoBoii 3¢ (heKT XMMHUUECKON peakinu, TePMOXUMUYECKUE YPaBHEHUS, SK30- U
SHIOTEPMUYECKHE peaKlUU. TOIIMBO: yrojib U METaH. 3arps3HEHUE BO3yXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bopopon — snemeHT u npocroe BemectBO. HaxoxkaeHue BOAoposia B ONPUPOJE,
dbu3uYecKre U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI mojydeHusi. Kuciorsl u
COJIH.

MossapHblil 00bEM Ta30B. PacuéThl 10 XUMHUYECKUM YPABHEHUSIM.

duznueckue cBoMcCTBa BOJAbL. Boma kak pactBopurens. PactBopel. HackiienHbie u
HEHACBIIIEHHbIC pacTBOPHI. PacTBOpUMOCTH BeleCTB B Bojie. MaccoBast 0Jisl BEIIECTBA
B pacTBOpe. XUMHUYECKHE CBOWCTBA BOABL. OCHOBaHUA. Posib pacTBOPOB B PUPOJE U B
KU3HU 4esnoBeka. KpyroBopoT Bojbl B pUpoie. 3arpsisHEHUE NPUPOIHbIX BoA. OxpaHa
Y OYMCTKA IPUPOIHBIX BO.

Knaccudukanus neoprannueckux coeauHenuit. Oxcunpl.  Krnaccudukarms
OKCHUJIOB: coJjieo0pa3zyroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosneoOpasyronme. HoMenknatypa okcunoB. PU3nMYecKre U XUMHUUYECKUE CBOMCTBA
okcuaoB. [lonyyeHne OKCHUIOB.

OcnoBanus. Knaccudukaiusi ocCHOBaHMIA: MIENOYN U HEPACTBOPUMbBIE OCHOBAHMSI.
Homenkimarypa ocHoBanuil. @Dusmueckue M XUMHYECKHME CBOMCTBA OCHOBAaHUHU.
[Toryuenne ocHOBaHM.

Kucnotel. Knaccudukamus xucinor. Homenknatypa kucior. dusmyeckue u
XHMUYECKHE CBOKMCTBA KUCIOT. Psij aktuBHOCTH MeTaiuioB H. H. bekerora. [lonyuenue
KHCJIOT.

Comu. Homenknatrypa cosieil. PuU3HMYECKME M XUMHYECKHE CBOMCTBA COJIEH.
[Tonyuenue comen.

I'eHeTnueckas cBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIVMHEHHM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEACICHUE COJEPKAHUA KHUCIOpPOJa B BO3JAYyXE, IIOJIy4YEHUE,
cobupaHue, pacro3HaBaHWE M HW3YUYCHHE CBOWCTB KHCJIOpOJAa, HAOJIOJEHUE
B3aUMOJICCTBUS BEIIECTB C KHUCIOPOAOM M YCJIOBUS BO3ZHHUKHOBEHHS M MPEKPALICHUS
ropenus (Tokapa), O3HaKOMJICHHE C oOpasllaM OKCHJIOB W OMHMCAHHE MX CBOWCTB,
MOJIy4eHHe, cOOMpaHue, paclo3HaBaHUE W H3Y4YEHUE CBOWCTB BOJOpOJa (ropeHue),
B3auMojielicTBie Bojiopoga ¢ okcuaoM Menu (Il)  (BO3MOXHO HCMOJIb30BAaHUE
BUJICOMATEpUAJIOB), HAONIOJIeHHEe OOpa3lOB BEIIECTB KOJIWYECTBOM |  MOJIb,
UCCIIEIOBAHUE OCOOCHHOCTEW PacTBOPEHMsI BEIIECTB C Pa3IMUYHONM PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MACCOBOM JIOJIEd PACTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBHUE BOJABI C METAIJIaMU (HATPUEM M KajibI[MeM) (BO3MOXKHO
UCIIOJIb30BaHUE  BHUJEOMATEPHATIOB), HCCIEIOBaHUE O00pa3lloB  HEOPTaHUYECKUX
BEILIECTB PA3JIUYHBIX KJIACCOB, HAOJIOJCHUE HW3MEHEHMS OKpPacku HHAUKATOPOB B
pacTBopax KHCIOT U IIeJo4Yeil, u3dydeHue B3aumojeictBus okcuga meau (ll) c
pacTBOPOM CEPHOM KHCJIOTBI, KHCJIOT C METAUIAMH, PEAKIHN HEUTpaIU3alnH,



IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTIO METaUla JIPYTHM M3
pacTBOpa COJIM, PELICHHE DKCIIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BaxHenmne Kiaccel
HEOPTraHUYECKUX COEIUHEHUI.

Hepuoanyecknii 3akoH U Ilepuoanyeckass cucreMa XUMHYECKHMX JJIEMEHTOB
A. U. MenneneeBa. Crpoenue aTomMoB. XUMHYecKas CBsA3b. OKHCJIMTEILHO-
BOCCTAHOBUTEJIbHbIC PeaKIUH

[lepBble MOMBITKY KJIACCU(PUKALNU XUMHUYECKUX dJeMeHTOB. [loHsTHE O Tpymmax
CXOJHBIX JJIEMEHTOB (ILEJIOYHbIE U IIETOYHO3EMENIbHbIE METaIbl, TaJOTeHBI,
UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIE 00pa3ylOT aM(pOTEPHbIE OKCUIBI U THIPOKCHUIBI.

[lepnogmueckuit 3akoH. [lepuonnueckas cucrema xumuyeckux anemeHTos J[. U.
MenneneeBa. KopoTtkonepuomnas u amuHHomnepuogHas ¢dopmbl Ilepuognyeckoit
cucreMbl xumuuyeckux dnemeHtoB J[. WM. Menneneesa. Ilepuonsl W Tpynibl
@uU3NYECKUN CMBICII TOPSIKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIHI AIEMEHTA.

Crpoenne aromoB. CoctraB aTtomHbIX snuep. M3orombl. Onektponsl. CTpoeHwHe
ANIEKTPOHHBIX 000JI0YEK aTOMOB MHepBbIX 20 XMMHYECKUX 3JIeMEeHTOB lleproanyeckoit
cucrembl JI. U. MengeneeBa. XapakTEpUCTHKAa XUMHYECKOIO 3JIEMEHTA MO €ro
nosoxeHuto B [lepuonnueckon cucreme JI. 1. Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHMS paJuyca AaTOMOB XHMMHUYECKHX DJJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB IO IPyIIaM U Mepruoaam.

3nauenue Ilepmogmyeckoro 3akoHa u llepmonnueckom CUCTEMBI XUMHYECKUX
3JIEMEHTOB JUIA pa3BUTUS Hayku W mpaktuku. [[. M. MenpeneeB — yd€HbIM H
rpakIaHUH.

Xumnueckass  cBs3b. KoBajeHTHas  (mosisipHas W HENOJSpHAsl)  CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. MIOHHAsA CBSA3b.

Crenenp okuciieHHs. OKHUCIHMTEIbHO--BOCCTAHOBUTENbHbBIE peakuuu. lIponecchbr
OKHCJIEHUS] M BOCCTAHOBJIEHHUS. OKUCIHUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe O0O0pa3loB BEHIECTB METAJJIOB M HEMETaJUIOB, B3aUMOJICHCTBHE
TUAPOKCUAA IMHKAa C PAacTBOPAMHM KHCIOT U LIEJIOYEH, IPOBENECHUE OIBITOB,
WUTIOCTPUPYIOIINX HPHUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKUUil (rOpeHue,
peaKkIuu pa3oKeHUsl, COEUHEHHUS ).

Mescnpeomemmnoie ceazu

Peanmzanust MeXNpeIMETHBIX CBSI3€d IPU M3YYEHMH XUMHUHA B 8 Kiacce
OCYULIECTBJISIETCS. Yepe3 HMCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATHUH,
TaK ¥ NOHATHMU, SABJISAIOIIMXCS CUCTEMHBIMH I OTIAEIBHBIX IPEAMETOB €CTECTBEHHO--
HAy4YHOT'O I[UKJIA.

OOmuMe ecTecCTBEeHHO--Hay4YHbIE MOHSATHA: Hay4HbIA (DaKT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIW3, CUHTE3, KJIaccu(pUKaus, NEPUOJIUNIHOCTb, HAOIIOIEHUE, IKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



®usuka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJ, WU30TOIIbI,
PaZOaKTUBHOCTb, MOJIEKYJa, JJEKTPUYECKUN 3apsjl, BEIIECTBO, TeN0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, (pU3MUECKHE BEIUYMHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3BE€3/1b1, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdhepa, MUHEpaATbl, TOPHBIC TOPOMABI, TOJE3HBIC
HCKOIIA€MBIE, TOILINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BewrecTBo U XUMHYeECKasi peaKkuus

[lepnognueckuit 3akoH. [lepuonnueckas cucremMa xumudeckux nnemeHToB Jl. U.
MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB XMMUYECKHUX
AJIEMEHTOB IIEPBBIX TPEX MEPUOAO0B, KaIMs, KaJIbld U UX COCAUHEHUN B COOTBETCTBUU
C TOJIO’)KEHHUEM 2JIEMEHTOB B Ilepnoinyeckoi cucTeMe U CTpOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHIbl XHMHYECKOM CBA3U. THIBI KPUCTALIMYECKUX
PEMETOK, 3aBUCMMOCTDh CBOWCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKN U BUAA
XUMHYECKOU CBS3H.

Knaccudpukanus M HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. XHUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IM4YHBIM  KJIacCaM HEOPraHWYECKHUX
COEMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYECKUX PEAKUUH MO pa3M4YHbIM MpU3HAKaM (MO0 YUCITY U
COCTaBy y4YacCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIUIOBOMY 3()(EKTy, M0 M3MEHEHUIO
CTETICHEW OKHUCIIEHUS XHMHUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH, II0 YYaCTHUIO
KaTanu3aropa). DK30- U SHJI0TEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKHE YPABHEHUSI.

[lonsiTue o ckopocT Xxumuueckoil peakuuu. IloHaTne 00 00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKHUX peakiusax. [loHATHE O TOMOr€HHBIX W T€TEPOreHHBIX
peakiusax. llonsatme o karamuse. IloHAaTME O XMMHMYecKOM paBHOBecHH. DaKTOpHI,
BIMSIOIIAE HAa CKOPOCTh XUMHUYECKOM pEakIMM U IOJIOKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE peakiuu, ANEKTPOHHBIN OanaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEILHON peakuu. CocraBnenue YPaBHEHHMU

OKHCJIMTEJIbHO--BOCCTAHOBUTEIBHBIX peakiui c HCIIOJIb30BaHUEM MeToJ1a
AJIEKTPOHHOTO OajaHca.

Teopuss SIEKTPOJMTUYECKON AUCCOUMALU. IJIEKTPOJUTHI U HEIIEKTPOJUTHI.
Katnonbl, aHuoHbl. MeXaHM3M JUCCOLMALIMM BEHIECTB C PA3JIMYHBIMUA BHAAMU
XuMH4ecKou cBsi3u. CteneHpb auccoruanuu. CUiabHbIC U CJ1a0ble SJIEKTPOIUTHI.

Peakniun noHHOrO OOMEHa. YCIOBUS MPOTEKaHUs pEaKIuii HMOHHOTO OOMeEHa,
MIOJTHBIE U COKPAIIEHHBIE MOHHBIE YPaBHEHUS peakinii. CBONWCTBA KUCIOT, OCHOBAaHUM U
CoJIEM B CBETE MPECTABICHUM 00 3JIEKTPOJUTHUECKON auccoruanuu. KauecTBeHHbIE
peakiu Ha UOHBI. [IoHsATHE O TUAPOIU3E COTEH.

Xumuueckuii IKCnepumenm:



03HAKOMJIEHUE C MOJIEIISIMU KPUCTAINIMUECKUX PEIIETOK HEOPTaHUUECKUX BEIECTB
— METAJIJIOB ¥ HeMeTauioB (Tpadura u anMasa), CJIOKHBIX BEIIECTB (XJIOpHIa HATPHS),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMMHUYECKOW pEaKIuu OT BO3JACHUCTBUS
pa3IMuHbIX (PAKTOPOB, HCCIETOBAHUE HIIEKTPONPOBOJHOCTU PACTBOPOB BEIIECTB,
mpoiiecca JUCCOLUAIMU KUCIIOT, MIeJo4eil U cojiel (BO3MOKHO UCIOJIb30BaHUE BHUJICO
MaTepuasoB), IPOBEJACHUE OIbITOB, MUTIOCTPUPYIOLIUX TPU3HAKU MPOTEKAHUS peaKuid
HOHHOTO 0OMeHa (oOpa3oBaHHE OcajiKa, BBIJICICHHE Ta3a, 00pa30BaHKE BOJIbI), OMBITOB,
WUTFOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklHil (rOpeHue,
peaKkIuu pasJIoKEHUs, COCIUHEHUS), PACIO3HABAHWE HEOPraHWYECKUX BEIIECTB C
MOMOIIIbI0 KAYECTBEHHBIX PEAKIINI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HeMmeTa/ibl 4 MX COeIMHEHUS

O6mass  xapakTepucTHKa rajoreHoB. (OCOOCHHOCTH  CTPOSHHS  aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (GU3HUECKHE CBONCTBA MPOCTHIX
BEILIECTB — raJlOT€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMEpPE XJiopa (B3aUMOJECHUCTBUE C
MeTajlaMy, HeMmeTaulamu, 1menodyamu).  XisopoBoaopoa. ConsiHas — KHUCIOTa,
XAMHUYECKUE CBOMCTBA, MOJy4YCHUE, MPUMEHEHHUE. J[eliCTBUE XJ0pa U XJIOPOBOJIOPOIA
Ha OpraHu3M 4esioBeka. BaxkHeline XJI0puibl U UX HaXOXKJAECHUE B IPUPOJIE.

O6mass xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOEHHS
aTOMOB, XapakTepHble CTerneHu okucieHus. CTpoeHne Hu (PU3UYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U Cepbl. AJIOTPOINHbIE MOAU(DUKALIUKN KUCIOPOJa U
ceppl. XuUMHUYECKHEe CBoHcTBa cepbl. CepoBomoOpoj, CTpoeHue, (Qu3nyeckue W
xuMuueckue cBoiicTBa. OKCHIIBI CE€pbl KaK MPEICTAaBUTENN KHUCJIOTHBIX OKCHJIOB.
CepHas kuciorta, GpU3NYECKUE WU XUMUUYECKHE CBOMCTBa (0OIIME Kak MpeACTaBUTEIS
Kjlacca KHUCJIOT U creruduueckrue). XUMHUYECKUE pEeaKIUU, JIeKAllue B OCHOBE
MPOMBIIIJIEHHOTO CIIOCO0a TMOJY4YeHHs] CEpHOM KUCIOThl. IIpuMeHneHue cepHOU
kucnoTel. CoMM  CepHOM KHCIIOTHI, KAa4deCTBEHHAs peakius Ha Cyiabdar-uoH.
Haxoxnenue cepsl M €€ COeOUHEHUMH B MpUpOJE. XHUMHUYECKOE 3arps3HEHUE
OKpY>Karolen cpelibl COSTMHEHUSIMU Cepbl (KUCIOTHBIC 0K/, 3arPS3HEHUE BO3/IyXa U
BOJIOEMOB), CLIOCOOBI €ro MPEeI0TBPAIIECHUS.

OO6mrast xapakrepucTuka 3yeMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHHUS. A30T, pacOpoCTpaHEHHE B MPHUPOJE,
dbuzuyeckre U XuMU4Yeckue cBoicTBa. KpyroBopor azora B mpupoje. AMMHAK, €0
dbu3nYecKre U XMMUYECKUE CBOMCTBA, MOJIydYeHHe U npuMeHeHue. Cojiu aMMOHUS, UX
dbu3nUYecKre U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHasi peakiysi Ha HOHbI
aMMOHUS. A30THas KUCIOTa, €€ TOoJydeHHe, (PU3NUECKHe M XUMUYECKHE CBOWCTBA
(obme Kak MpeacTaBUTENS Kiacca KHUCIOT W crnenuduueckue). Mcmonab3oBaHue
HUTPATOB U COJieH aMMOHHSI B KauyeCTBE MUHEPAIbHBIX YyAOOpeHUN. XHUMHUYECKOE
3arpsA3HEHUE OKPYXKAloLEeH Cpelbl COCIUHEHUSIMU a30Ta (KUCIOTHBIE JTOXKH,
3arpsi3HCHUE BO37yXa, MOYBHI M BOAOEMOB). Docdop, amioTpomHbie MOAUGUKAITIN
docdopa, busnueckne n xumudeckue cBorictBa. Oxcupa docdopa (V) u dochopHas



KHUCITOTa, (U3NUECKIEe U XMMUYECKHE CBOWMCTBA, moiydeHnue. Mcmons3oBanue GpocdaTon
B Kau€CTBE MUHEPATIbHBIX yI00PECHHIA.

O6mass xapakrepuctuka djeMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHBIC CTCIICHH OKHCIICHUS. YTJIEPOH, aUIOTPONHBbIC MOIU(DUKAIIIH,
pacnpocTpaHeHue B Tpupoje, (Ppu3MYecKkue W XUMHUYCCKHE CBOHCTBA. ACOpOIIHS.
KpyroBopot yriepona B npupome. OKcuabl yriiepoaa, ux (puU3ndecKkue U XUMHUICCKUE
CBOICTBA, JCHCTBUE HA KUBbIC OPTraHU3MBI, TIOJYUYCHHUE U PUMEHEHHE. DKOJIOTHUECKHE
npoOiemsl, cBs3aHHbIE ¢ okcuaoM yriepona (1V), runoresa riiob6aibHOrO MOTEIIICHUS
KJIMMaTa, MapHUKOBBIN 3(PdekT. YronpHas KucioTa U €€ coiid, uX (U3NYecKue u
XUMUYECKHE CBOWMCTBa, TOJy4YeHHWE U TMpuMeHeHne. KadecTBeHHass peakmus Ha
KapOoHaT-noHbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUITMHE, POMBIIIIICHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHavasibHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COETUHEHUSX
yraepoaa (MeTaH, 3TaH, 3THJEH, alleTWICH, 3TaHOJ, TIUIEPUH, YKCYCHAas KHCIIOTa).
[TpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB (YToJb, TPUPOIHBINA a3, HEPTH), MPOAYKTH UX
nepepaboTku  (O€H3WMH), HMX pOJdb B OBITYy W NPOMBINUICHHOCTH. [loHsATHE O
OMOJIOTUYECKH Ba)KHBIX BEILIECTBAX: KUpPAX, OCNKaX, YIJIeBOJaX — U UX POJIU B KU3HU
YeoBeka. MarepraabHOE €IMHCTBO OPTaHUYSCKUX M HEOPTAaHUYECKUX COSTUHEHUH.

KpemHnii, ero ¢uznueckrue M XMMHUYECKUE CBOMCTBA, MOJYYCHUE U TIPUMCEHEHUE.
Coenunenust kpemHusi B npupoje. O6mue npeacraBieHus o0 okcuae kpemuus (1V) u
KpeMHueBOU Kuciore. CHUIMKAThl, UX HCIIOJB30BAaHUE B OBITY, B IPOMBIIIICHHOCTH.
Baxueiiiine cTpouTenbHble MaTepualibl:  KepaMuKa, CTEKJIO, IIEMEHT, O€TOoH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIOJIb30BAHUS CTPOUTEIBHBIX MaTEPHAIOB B
MTOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHue OoOpas3oB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBEJICHUE KAUYEeCTBEHHBIX PEAKIMil Ha XJIOPUA-HOHBI M HAOJIIOJCHUE MPU3HAKOB HX
NPOTEKAaHMS, OIBITHI, OTpaXkarone GU3NICCKUE U XUMHUCCKHE CBOMCTBA rajOreHOB U
UX COCTUHEHUH (BO3MOXKHO WCIIOJIh30BAHUE BHUJICOMATEPUATIOB), O3HAKOMJICHHUE C
oOpa3naMu XJIOpUAOB (TaJlOTEHUIOB), O3HAKOMJICHHME C oOpa3lnamMu cepbl U €€
COEIMHEHUSIMU (BO3MOXHO UCITIOJIb30BAaHUE BHJICOMATEPHAIIOB), HAOIIOEHUE MpoIiecca
oOyTJIMBaHMS caxapa I0JI JICUCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KUCIIOTHI, U3YUCHUE
XUMUYCCKUX CBONCTB pa30aBJICHHOW CEPHON KHCIIOTBI, MPOBEACHUEC KauyeCTBEHHOMN
peaknuu Ha Cyab(}aT-uOH W HAONIOJCHHE MPHU3HAKA €€ MPOTCKaHWs, 03HAKOMJICHHE C
¢usnueckuMu  CBOMCTBaMHM  a30Ta, ¢ochopa ©W WX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHUAIOB), OoOpa3liaMu a30THBIX U (pochopHbIX ymoOpeHui,
TOJTyYCHHE, COOMpaHUe, paclo3HaBaHWE M M3YyYCHHE CBOMCTB aMMHaKa, MPOBEIACHHEC
KauyeCTBEHHBIX pPEaKIMii Ha WOH aMMOHUA U (pochar-uoH M U3ydYeHHE MPU3HAKOB UX
MIPOTEKAHUsI, B3aUMOJACHUCTBUE KOHIIEHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MEIBIO
(BO3MOXKHO HCIIOJB30BAHUE BUCOMATEPUAIIOB), N3YUCHUE MOJACICH KPUCTALTUICCKUX



pemérok anmMaza, rpaduta, QyiepeHa, O3HAKOMIICHHE C MPOIIECCOM ancopOnuu
PacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTUBOrasa,
NoJIy4eHHe, COOMpaHHue, pacro3HABaHWE W HW3YUYEHUE CBOMCTB YTJIEKHCIOrO Tasa,
MPOBEJICHNE KAUYECTBEHHBIX pEAKIMA Ha KapOOHAT W CHUJIMKAT-MOHBI U U3YUYEHHUE
MPU3HAKOB  MX  MPOTEKaHMsS, O3HAKOMJIEHHME C  TOPOAYKUHMEH  CUJIMKATHOM
IMPOMBINUIEHHOCTH, PEIIEHUE 3SKCIEPUMEHTANBHBIX 33aJa4 Mo Teme «BaxHeimme
HEMETAJUIbl U UX COCIUHECHUSD.

MeTauibl 4 X COeTUHEHMSI

OO0mras XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METaJUVIOB HA OCHOBaHUHU UX
nosnoxkenus B [lepunoanueckont cucreme xumudeckux anemMeHToB . . Menneneesa n
ctpoeHusi atomoB. CTpoeHHe MeTaIoB. MeTaminueckas CBS3b U MeTauInyecKas
KpUCTAJIIMYECKAasT pelETKa. OIJIEKTPOXUMUYECKUN pSAJ  HANpSHKEHUHW  METalIoB.
duznyueckre M XUMHUYECKHME CBoWcTBa MeTamioB. OOmme crnocoObl MOJIyYeHUS
MeTaluioB. [loHSATHE O KOPpPO3WM METANIOB, OCHOBHBIE CIIOCOOBI 3alllUThl HX OT
Koppo3uu. CruiaBsl (CTallb, UYyT'yH, TIOPATIOMUHHI, OpOH3a) U X MPUMEHEHUE B OBITY U
IIPOMBILIJIEHHOCTH.

[IlenoyHpie MeTaiUIbl: MOJIOkKEHUE B llepmoandeckoi cucTEME XUMHUYECKUX
aneMmeHToB J[. M. Menneneesa, cTpoeHHE HX aTOMOB, HaxO0XICHHUE B IPUPOJE.
dusznyeckue W XUMHUYECKHE CBOWMCTBa (Ha mpumepe Hatpus U Kaius). OKCUIbl U
TUAPOKCUABI HATPUSA U Kanus. [ [puMeHeHne MenouYHbIX METAIUIOB U UX COCTUHEHUM.

[IlenoyHO3EeMENbHBIE METAIIIIBI MATHUM M KaJbLIMK: TTOJI0XKEeHUE B [leproanueckon
cucreme xumuueckux osnemeHToB J[. M. MeHneneeBa, CTpPOEHHME HUX aTOMOB,
HaxoXxJeHne B mpupojae. dusznueckne M XMMUYECKHE CBOMCTBA MAarHusi M KalbIIUS.
Baxwnelimue coenuHeHuss Kanblus (OKCUA, THAPOKCHA, coyi). JKECTKOCTh BOIBI U
CrocoObl €€ yCTpaHEHH .

AJIFOMHUHUU: TION0KeHHE B [leproandeckor cucteMe XMMUYECKHUX 3JIEMEHTOB /.
N. Menpneneesa, cTpoeHrE aTomMa, HaXOXKJIeHUE B Ipupoae. Gusznueckne 1 XUMUYECKUe
CBOMCTBa aFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHJIA aTFOMUHUS.

Kenezo: nonoxenune B llepuoanueckorn cucreMe XMMHUYECKUX 3jieMeHTOB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXICHUE B mpuponae. Ou3nNdecKue U XUMUUYECKUE
cBoiicTBa *xene3a. Okcuabl, THAPoKcUabl U coiu xenesa (I1) u xemnesa (111), ux cocras,
CBOMCTBA U MOJYyYEHHUE.

Xumuueckuii IKChepumenm:

03HAaKOMJIEHUE C 00pa3liaMy METAJIOB U CIUIABOB, UX (M3UYECKUMU CBONCTBAMU,
U3YYEHHUE  PE3YyJbTaTOB  KOPPO3MM  METAIOB  (BO3MOXXHO  HCMOJb30BAaHUE
BUJICOMATEPUAJIOB), 0COOCHHOCTEH B3aMMOJICHCTBHS OKCH/IA KaJbIIUs U HATPUS C BOJOU
(BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPHUAIIOB), UCCIICIOBAHUE CBOMCTB KECTKOU BOJIBI,
mpoiiecca  TOpEHHMsT  JKele3a B KUCIOpoje  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIM Ha MOHBI: MarHus,
Kalbllns, afOMUHUSA, nuHKa, kenesa (I1) u xemeza (I11), memu (Il), Habmonenne u



ONMCAaHNUE NPOLIECCOB OKPAIMBAHUA IUIAMEHW HMOHAMM HATpUsA, Kauusg M KaJbLUA
(BO3MOXHO HCIIOJIb30BaHUE BUJICOMATEPHATIOB), UCCIIEOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCUIA ATFOMUHHUS U THAPOKCUIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110
Teme « BaxkHenme MeTajuibl U UX COCTUHEHUS.

XuMHus U OKpPYKAOLIAA cpeaa

BemecTtBa m Mmarepuansl B NOBCEJHEBHOW JKM3HM 4YeJoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XWMHMUYECKMX peakiuil B ObiTy. IlepBas momouis mpu
XUMHYECKUX 0KOTrax M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHUE OKpyXarolled cpenasl (mpeneiabHas JOomycTUMas
KoHIIeHTparust BeniectB, aanee — [IJIK). Poap Xxumum B pemieHUM 3KOJIOTHYECKHUX
pooeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB MaTepHalioB (CTEKIO, CIUIaBbl METAJUIOB, MOJHUMEpHBIE
MaTepHaibl).

Mexcnpeomemmoie ceasu

Peanuzanms MeXNpeaMETHBIX CBSI3éM IpU H3YyYEHUM XUMHM B 9 Kiacce
OCYUIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TMOHSATHUH,
TaK ¥ NOHATUN, SABJISIOMIMNXCS CUCTEMHBIMH JJI OTJAEIBHBIX MPEAMETOB €CTECTBEHHO--
Hay4YHOT'O IIUKJIA.

OO01uMe ecTecTBEHHO-HAy4YHbIE TOHATHUS: HAY4YHbIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHHTE3, KiaccupuKauus, TI[EepUOJIUIHOCTh, HaAONIONEHNE, SKCIIEPUMEHT,
MOJIETUPOBaHUE, U3MEpPEHUEe, MOJENb, SIBIICHUE, MapHUKOBBIA 3(PQPEeKT, TeXHOJIOrHs,
MaTepHuabl.

®usuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, WU30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUN 3apsif, IPOBOJHUKH, MOJIYIPOBOJHUKH,
JIURIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KPUCTAJUIMYECKasl peHIETKa, CIUIaBbl, (U3HUUYECKUE
BEJIMYUHBI, E€AUHULBI U3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Connue.

buonorust: ¢orocuntes, apixanue, Ouochepa, BSKOCUCTEMA, MHHEPATbHbBIC
yI00pEHMsI, MUKPORJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJbI, MOJE3HbIE
MCKOIIAEMBbIE, TOILINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTPAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHUS ITPOTPaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs
JOCTUTAIOTCST B XOJ€ OOYyYEeHHS XMUMHUU B €JIMHCTBE Y4YEOHOW W BOCIHMTATEIHLHOMN
NEATENIbHOCTA B COOTBETCTBUH C TPAAULIMOHHBIMU POCCUUCKUMU COUUOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, TPUHSTBIMH B OOINECTBE NpaBUJIAaMH H
HOpMaMU TMOBEJACHUS U CIOCOOCTBYIOT MpPOIIECCaM CAaMOIMO3HAHUS, CaMOPa3BUTHUS U
COIMAIIA3AITIN 00yYarOIIHXCS.

JInyHOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJICTBOBAaTbCS CUCTEMOW MO3UTUBHBIX LEHHOCTHBIX OPUEHTALMI U pacIIUpEHUE
ONBITA JEATEIBLHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHSA

LEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACJEAWI0, TOHUMAHUS 3HAYCHUS XUMHUYECKOW HAyKh B JKHU3HU
COBPEMEHHOI0 O0OIIeCTBa, CMOCOOHOCTH BIAACTh JOCTOBEPHON HHpOpMaIuen o
NEpPEOBbIX JIOCTHXKEHHUSIX M OTKPBITHUSIX MHUPOBOM U OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COUUAIBHBIX HOPMAX M MPABWIAX MEXKIMYHOCTHBIX OTHOLIECHUM
B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKON U JPYTUX BUJIAX AEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATENHHOCTH  TPU  BBITIOJIHEHHH  yYEOHBIX,
MO3HABATEIbHBIX 3a7a4, BBINOJHEHUH XWMHYECKUX OSKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIM B TIpoliecce
ATON y4eOHOW NEeATeIbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE IOBEJACHUE U TOCTYIKH
CBOMX TOBApUIILEH C MO3UIIMKM HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIECTBUH MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJCTABICHUS] O BEIIECTBE M XHUMHUYECKOW peakiluu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABISAIOIIAE OCHOBY
JUISi IOHUMAaHHSI CYIIHOCTH HAy4YHOW KapTUHBI MUpa, NPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/Ibl, B3AUMOCBS3SIX YeJIOBEKa C IPUPOIHON Cpeoil, O
pOJI XUMHH B NTO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABaTEIbHbIE MOTHUBBI, HAIpaBJICHHbIC HA TIOJYUYCHHE HOBBIX 3HAHUN TIO
XUMUH, HEOOXOAuMBbIE [JIi OOBSCHEHUS HAOJMIOJAAaEMbIX MIPOIIECCOB U  SIBJICHUM,
M03HABATEILHOM, HH(OOPMAITMOHHONW M YUTATEIIbCKOW KYJIbTYPhI, B TOM YHCJIEC HaBBHIKOB
CaMOCTOATENbHON paboThl C Y4YEOHBIMU TEKCTaMH, CIPaBOYHOW JIMTEPATypOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHUI;



WHTEpPEC K OOYYEHWI0O W TO3HAHWIO, JIO003HATEIHLHOCTh, TOTOBHOCTh W
CHOCOOHOCTh K caMOOOPa30BaHMIO, TPOEKTHON U UCCIIEOBATEIbCKOM NEATEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHS OOYUYEHHS B JaJIbHEUIIIEM;

4) popMupOBaHUS KYJIbTYPbI 3[10POBbSI:

OCO3HAaHHWE LIEHHOCTU U3HHU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKHU Ha 370pPOBBIM 00pa3 »KU3HHU, OCO3HAHUE MOCIIEACTBUI U HEMPUATUE BPEIHBIX
OpUBbIYEK (YyHOTpPEeOJEHHUS] aJKOTOJIs, HApKOTHUKOB, KYypeHHUs), HEO0OXOIUMOCTU
coOmro/IeHrs MpaBuil 0€30MaCHOCTU MPHU OOpallleHUH ¢ XMMUYECKMMU BEIIECTBAMH B
OBITY U peajbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

UHTEpeC K MPaKTUYECKOMY H3yYeHHIO0 Npodeccuil U TpyJa pa3iIudHOro poja,
YBaXEHUE K TPyAY U pe3yibTaTaM TPYAOBOW JAESITEIBHOCTH, B TOM YHCJIE Ha OCHOBE
NpPUMEHEHUS! MPEAMETHBIX 3HAHUM MO XMMHUH, OCO3HAHHBIA BBHIOOP HHAMBHUAYaJIHHOU
TPAaCKTOPUMU TPOAODKEHHS] 00pa3oBaHusA C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M NOTPEOHOCTEH, YCHEIHON
npo(heCCHOHATBbHONW NEATEIbHOCTH U Pa3BUTHUA HEOOXOAMMBIX YMEHUH, TOTOBHOCTD
aJanTHPOBaThCA B MPOGeCcCUOHAIBHOU CpEJIE;

6) 3K0JI0OrNYecKOro BOCIUTAHUS:

AKOJIOTHYECKH 1eJIeCO00pa3HOe OTHOLIEHUE K MPUPOJI€ KaK UCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYyLIECTBOBaHHUSA, MOHUMAHUE LEHHOCTH 3J0POBOrO M 0OE€30IacHOro
oOpaza J>KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (u3udyeckomy u
MICUXUYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJOJIEHUS TpaBUiI 0E30MacHOro
NOBEACHUS NMpHU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTyallUsiX, YTPOXKAIOIIUX 3/I0POBbIO
Y JKU3HHU JTIOJEH;

CIIOCOOHOCTH NPHUMEHSTh 3HAHMS, MOJyYaeMble IPU HW3YYEHUU XUMHUH, IS
peLICHUsT 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIECH MPUPOJHOW CPENOM, I ITOBBIIICHUS
YPOBHS 9KOJOTMYECKON KYJIbTYPhl, OCO3HAHUS INI00AJIBHOTO XapaKTepa IKOJIOTUYECKUX
npoOieM H MyTed HUX peleHUss MOCPEICTBOM METOJOB XUMHUHU, HKOJIOTHYECKOTO
MBIIIJIEHUSI, YMEHUSI PYKOBOJACTBOBAThCS UM B MO3HABATEJIbHOM, KOMMYHUKATUBHON U
COLMAJIBHOM MTPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATbI

B cocraBe MerampeAMETHBIX pPE3yJbTaTOB  BBIACNAIOT 3HAYUMBIE IS
(GbopMHUpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHsl, MPHUHIIUII,
runoresa, pakTt, CucTeMa, IpoLecc, SJKCIEPUMEHT U JPYroe.), KOTOPbIE UCIIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETaX U MO3BOJSIOT HA OCHOBE 3HAHUM M3 ATUX
npeaMeToB (OPMUPOBATH MPEJCTABICHUE O IEJIOCTHOW HAyyHOM KapTHMHE MHpa, U
yHUBEpCaJlbHble  y4yeOHble  JecTBus  (IO3HABATENbHbIE, KOMMYHHKATHBHBIE,
pPEryJsTUBHBIE),  KOTOpble  O0O€crneunmBalOT  (POPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOATEJILHOMY IJIAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOM AESITEIbHOCTH.



Ilo3HaBaTe/IbHbIC YHHBEPCAIbHBIE Y4eOHbIe 1eHCTBUS

Ba3oBble Jijoruueckue AeiicTBHA:

YMEHUS UCTIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS] TP OCBOCHUM 3HAHMIA:
pPacKpbIBaTh CMBICT XUMHUYECKUX MOHSATUN (BBIAEHATh HUX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBAaTh B3aUMOCBSI3b C JAPYTUMU TOHSTUSIMU), WCIOJIB30BaTh TOHATUS JIS
OOBSCHEHHsI OTHENBHBIX (DAaKTOB W SIBJICHWM, BHIOMpPATh OCHOBAHUSA M KPUTCPUU IS
KJacCu(UKAIUU XUMUYECKUX BEIIECTB W XUMHUYECKUX PEaKIUH, YCTaHABJIUBATh
NPUYUHHO-CJICICTBEHHBIE CBSI3U MEXKIY OOBEKTaMU H3Y4Y€HHUS, CTPOUTH JIOTMUECKHE
paccyxaeHus (MHAYKTUBHBIC, ACAYKTHBHBIC, IO aHAJIOTWH), JejaTh BBIBOABI U
3aKJIOYCHUS;

YMEHHUE MNPHUMEHATh B MPOLECCEe IMO3HAHUS TMOHATHS (TIPEAMETHBIE U
METaNpeIMETHbIEC), CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HUCIOJb3yEMbIE B XUMUH,
npeoO0pa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XHMUU MOJIEJIbHBIC TPEJACTaBICHUS —
XUMUYECKUW 3HaK (CHMBOJI DJIEMEHTa), XuUMUYyeckas QopMmyjia U ypaBHEHUE
XUMUYECKON peakiuu — NpU PelIeHuH y4eOHO-M03HABATENIbHBIX 3aj/lay, C YUYETOM 3TUX
MOJEJbHBIX MPEACTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEHIECTB M XHUMHYECKUX PEaKUUW, BBISBISATH
o0Ine 3aKOHOMEPHOCTH, TPUUYMHHO-CJICJACTBEHHbIC CBS3M U TPOTUBOPEUUS B
U3Yy4aeMbIX IPOIecCcax U SBICHUSIX.

Ba3oBble uccienoBarebcKne JeiCTBHS:

YMEHHUE UCIOJIb30BaTh IIOCTABIICHHBIE BONPOCHI B KAadeCTBE HMHCTPYMEHTA
MO3HAHUA, a TAaKK€ B KauyeCTBE OCHOBBI JJisi (POPMUPOBAHUS THUIOTE3BI MO MPOBEPKE
MPaBUJILHOCTU BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOpETeHHE ONbITa MO IUIAHUPOBAHUIO, OpPTaHU3allMd W MPOBEIACHUIO
YYCHMUYECKNX  JKCIMEPUMEHTOB, yMEHHE HaOmoAaTh 3a  XOJOM  Ipolecca,
CaMOCTOATENILHO TPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBATh OOOOIICHUS U
BBIBOJIbI 110 PE3YJbTAaTaM IMPOBEAEHHOIO OMbITA, MUCCIEAOBAHUS, COCTABIATH OTUET O
poJieTaHHON padoTe.

Pab6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpaTh, AaHAIM3UPOBATH W HWHTEPIPETHPOBATH HHPOPMAIIHIO
pa3NUYHBIX BUJOB M (OPM MPEACTABICHUS, TMOJYYaEMYI0 U3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIONYJISIpHAS JIUTEpaTypa XUMHYECKOTO COACPKAHUS, CIPABOYHBIE MOCOOUS,
pecypcel MIHTepHETa), KPUTHYECKH OIICHWBATH MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO
uH(pOpMaIHIO;

yMEHUE TPUMEHSTHh Pa3IUYHBIC METOJBI M 3aMpoChl NpPH TOUCKE M OTOOpe
uH(GOPMAIIMN U COOTBETCTBYIOIINX JAaHHBIX, HEOOXOIUMBIX ISl BHITTOJIHEHHS YICOHBIX
U TIO3HABATEJBHBIX 3aJlad OMPEACIIEHHOTO THUIla, MPUOOPETEHHE OMbITa B 00JACTU
UCIIOIb30BaHUsI  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUW,  OBJAJICHUE
KyJbTypOl ~ aKTHMBHOTO  MCIOJIb30BAHUS  PA3JIMYHBIX  [OUCKOBBIX  CHCTEM,



CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (QOpMY MpeAcTaBieHUS HHOOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aa4l HECIOKHBIMU CXEMaMH, JuarpaMMamu, ApPyruMu
dbopmamu rpadUKu U UX KOMOUHAIUSMU,

yMEHUE HCIOJNb30BaTh M  aHAJIM3UPOBATh B  Ipolecce ydyeOHOH U
UCCIIeIOBATEIbCKOM JIEATEIbHOCTH HMH(MOPMALMI0O O BIUSHUU POMBIIUIEHHOCTH,
CEJILCKOT0 X035MCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAOLIEH IPUPOIHON CPELBI.

KoMMyHHKaTHBHBIC YHHBEpPCAJIbHbIEe Y4eOHbIe 1eCTBHSA:

yYMEHUS 3aJlaBaTh BOIMPOCH (B XOJie Auanora v (WiM) IUCKYCCHUU) TO CYUIECTBY
o0cyx/1aeMoi TeMbl, (OPMYJIHPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO BBHIMOTHEHUS
MPEIJI0KEHHOW 3a]1a4U;

YMEHUS NPEACTABIATh MOJYYEHHBIE PE3YyJIbTaThl IO3HABATEIBHOMN AEATENBHOCTHU B
YCTHBIX W MHCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALHI0 PE3YJIbTATOB BBINOIHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1a0OpaTOpHOIO OMbITa, J1A0OpAaTOpHOUM padbOTHI 1O
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

yMEHUS y4eOHOrO COTPYJIHHMYECTBA CO CBEPCTHHKAMU B  COBMECTHOM
MIO3HABATEJIBHOM M MCCIIEOBATENbCKON AESITEIBHOCTH MPU PEIIEHUM BO3HHUKAOIIUX
npo0sieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHUA MO3ULIUN (00CYXKIACHHUS,
OOMEH MHEHMSIMH, «MO3TOBBI€ IUTYpPMbI», KOOPJAMHALIMS COBMECTHBIX JICHCTBHIA,
OTIpeIeJICHNE KPUTEPHUEB IO OIIEHKE KaueCcTBa BHITTOJIHEHHON pabOThI U Apyrue).

PeryasiTuBHBIC YHMBeEpCaJIbHbIe Y4eOHbIe 1elCTBUA:

YMEHUE CAMOCTOSITEIBHO ONPENEIATh LEJIW JACSITENbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBaTH MU TNPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENbHOCTh, BBIOMpaTh HambOosee 3((PEeKTUBHBIE CIMOCOOBI pEIICHUS YYEOHBIX U
IIO3HABATEIBHBIX  337a4, CAMOCTOSTENBHO  COCTABIATH WM  KOPPEKTUPOBATH
IPEIJIOKEHHBIA AITOPUTM JEHCTBUM IIPU BBINOJHEHUM 3aJaHUM C YYETOM MOJy4YEHUS
HOBBIX 3HaHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M pPEAKIHUSIX, OLICHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3yjbTaTa 3asBJICHHOM LI€JIM, YMEHHME HCIIOIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IPE/IJIaracMbIE B YCIOBUU 3a/IaHUI.

NNPEJMETHBIE PE3YJIBTATBI

B cocTtaBe mpeaMeTHBIX pe3ybTaTOB MO OCBOEHUIO 00S3aTENILHOTO COJEPKaHUS,
YCTaHOBIICHHOTO JIaHHOM (henepaibHON paboueii mporpaMMoid, BBIJIESIOT: OCBOCHHBIE
00y4JaronMMuUCsl Hay4HbIE 3HAHUS, YMEHUS U CHOCOOBI JEHUCTBUM, crienuduuecKkue s
npeIMETHON o0nacTu «XUMHS», BUIbI JACSITEIbHOCTH MO MOJTYYEHUIO HOBOTO 3HAHMS,
€ro UHTEpIpETALMH, TPE0OPa30BaAHUIO U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U HOBBIX
CUTYaLUX.

K xoniy oOyueHus B 8 kJiacce mpenMeTHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e packpbIBaTh CMBICJI OCHOBHBIX XHUMHUYECKHUX IIOHATHUNA: aTOM, MOJIEKYyJa,

XUMHAYECKUN DJIEMEHT, IIPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH



(oHOpO/IHAsT W HEOJIHOPOJIHAs), BAJIEHTHOCTh, OTHOCHUTEJIbHAsi aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi JOJS XMMHUYECKOrOo JJIEMEHTa B COCIMHEHHH, MOJIIPHBIA 00BEM,
OKCH[, KHCJIOTa, OCHOBAaHHME, COJb, JJEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCJICHUS, XUMHUUYECKas peakius, Kilaccupukamus peakuuil: peaxkiuu
COCIMHEHUS, PEAKIMU PA3JI0KECHUS, PEaKlUH 3aMEIECHUs, peakuu OOMeHa,
9K30- U SHIOTEPMHUUYECKHE PEAKIUH, TEIUIOBON d(DPEKT peakiuu, sapo aToMa,
AJIEKTPOHHBIN CJIONH aToMa, aToOMHas OpOWTaj b, PaguyC aroMa, XUMHUYeCcKas
CBSI3b, TOJIAPHAs U HEMOJSApHAs KOBAJICHTHas CBsA3b, MOHHAs CBS3b, HOH,
KaTHUOH, aHWUOH, pacTBOp, MaccoBas Jods  BemnlecTBa  (IPOLICHTHAs
KOHIICHTpAIs1) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUNA U MPUMEHSTh
3THU MOHATHUS MPU ONUCAHUU BELIECTB U UX MPEBPALLICHUII;

MCIIO0JIb30BaTh XUMUUECKYI0 CUMBOJIUKY JIJII COCTAaBJICHUSI (POPMYJT BEIIECTB U
YPaBHEHUM XUMUYECKUX PEAKIUM;

OTIPEJICNISITh BaJCHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COCIMHCHHSIX,
CTENIEHb OKHUCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPUHAJJIC)KHOCTD
BEIIECTB K ONPEACIIEHHOMY KJacCy COEIMHEHUN 1o ¢opmysiaM, BHJ
XUMHUYECKOH CBSA3M (KOBAJICHTHAS! U MOHHAS) B HEOPTAaHUYECKUX COCTUHCHUSX;
packpeiBaTh cmbicn  Ilepumommueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJMYECKON  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX OJJIEMEHTOB OT HUX MNoJiokeHus B llepumoamueckoil cucreme,
3aKOHOB COXpPAaHEHMsS MAaCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOraapo;

OMMCHIBATh M XapakTepu30BaTh TabmuuHyro popmy [lepmomnueckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh TMOHATUSA «TJlaBHass mnoarpynmna (A-
rpynmna)» u «nobdounas noarpynmna (b-rpynmna)y, Mansie U 0oJbIIME TIEPUOIBI,
COOTHOCUTHh OOO3HAYEHMS, KOTOphble UMetoTcss B Taomwmie «llepuonnueckas
cucteMa xumuyeckux onemeHtoB J[. M. MengeneeBay € 4YUCIOBBIMHU
XapaKTepUCTHUKAMH CTPOCHUSI aTOMOB XMMHUUECKUX 3JIEMEHTOB (COCTaB U 3apsij
aqipa, 00IIIee YUCII0 IIEKTPOHOB U pacHpeIe]ICHUE UX 0 JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIIUPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTraHWMYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YUCITY U COCTaBY YUaCTBYIOIIMUX B PEAKIIUU BEIIECTB,
1o TeroBomy 3 dexry);

XapaKkTepu30BaTh (OMHCHIBATh) OOIIME XHMHYECKHE CBOWCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHUE NPUMEPAMU MOJEKYJSIPHBIX
YPaBHEHHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUA;



MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kaue€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU MPOTEKAHUS XUMUUYECKUX MPEBPALCHUN B Pa3IuyHbIX
YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEBHYIO MOJIEKYJISIPHYIO M MOJISIPHYHO MacChl BEIIECTB,
MacCOBYIO JIOJK0 XUMHUYECKOTO 3J€MEHTa 10 GopMyJie COeAMHEHHS], MaCCOBYIO
JIOJIFO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM
peakuuu;

NPUMEHSTH OCHOBHBIE ONEPAIlMM MBICIUTEILHON NEATENbHOCTH — aHAlU3 |
CHUHTE3, CpaBHEHHE, 0000IleHHe, CHCTEeMaTU3alMI0, KJIacCU(UKAIUIO,
BBISIBJICHUE TPUYUHHO--CICJACTBEHHBIX CBSI3€M — 11 M3y4YEeHUSI CBOICTB
BEILIECTB U XMMHUYECKUX PEAKIMi, €CTECTBEHHO-HAYYHbIE METO/bI MO3HAHUS —
HaONIOJICHHe, W3MEpPEHHE, MOJICIMPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBI );

CJIeIOBaTh IMpaBUJaM IMOJIb30BAHUS XUMHUYECKON MOCYJI0M M J1abopaTOpHBIM
o0opyZoBaHMEM, a TaKXkKe MpaBwiIaM oOOpallleHHs C BEIIeCTBAMH B
COOTBETCTBHH C WHCTPYKITUSIMU TIO BBITTOJIHEHHIO JTAOOPATOPHBIX XUMHUYECKHUX
OTBITOB IO TMOJYYEHUI0O U COOMpPaHMIO ra3000pa3HBIX BEIIECTB (BOIOpOJA U
KHCJIOPO/Ia), TPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHOM MacCOBOM aoJien
pacTBOPEHHOTO  BENIECTBA, IUIAHUPOBaTH M MPOBOJIUTH  XUMHUYECKHUE
HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KHCIOT ¢ TOMOLIBIO
WHUKATOPOB (JaKkMyc, ¢heHondTarienH, MeTUIIOPaHXK U IPyTHe).

K koHiy oOyuenus B 9 kJiacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IMOHATHUN: XUMUYECKHUN HJIEMEHT,
aToOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
BAJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCJIEHHUS, XUMUYECKas
peakiusi, XUMUYECKasi CBS3b, TEIJIOBOM A(DQEeKT peaxiu, MOJib, MOJSIPHBIN
00BEM, PpacTBOp, DJEKTPOJUTHI, HEIJIEKTPOIUTHI,  DIICKTPOJUTHUUECKAs
JUCCOIMAIINS, pPEaKkIMu HWOHHOTO OOMEHa, KaTajau3aTtop, XUMHYECKOe
paBHOBECHE, OOpaTUMble M  HEOOpaTUMbIE  pEaKIUU, OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIC PEAKLUUU, OKHUCIUTEIb, BOCCTAHOBUTENb, OKUCICHHUE H
BOCCTAHOBJICHHE,  aJJIOTponusi,  amM(OTEepHOCTh,  XMMHUYECKas  CBA3b
(KoBaJIeHTHAs, MOHHAs, METAJUNIMUECKast ), KpUCTaJUTUUeCcKas pemérka, Koppo3us
METAJIOB, CIUIABbl, CKOPOCTh XHUMHUYECKON PEaKIHUH, MPEAEIbHO JIOMyCTUMAas
koHueHtpanusa [1/IK BeniecTna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX IOHATUU U IPUMEHSTH
AT MOHATHUA MPU OMUCAHUYU BEIIECTB U UX NIPEBPAILCHUN;

UCIIOJIb30BaTh XUMUUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI (POPMYJT BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIINM;



OMPENENATh BAJICHTHOCTh W CTENEHb OKHUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX  Pa3JIMYHOIO  COCTaBa, NPUHAUIEKHOCTh  BEIIECTB K
OTNpeNeIEHHOMY KJIACCYy COEIMHEHHMM Mo (QopMysiaM, BUJ XUMHYECKOW CBS3U
(koBaJleHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX COCAMHEHUSX,
3apsi/i MOHA MO XUMHUYECKOM (opmylie, XapakTep cpeibl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCIUHEHUM, TUIl KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpsiBath cMmbica Ilepuommueckoro 3akona J[. WM. Menneneera wu
JIEMOHCTPUPOBATh €r0 MOHUMAHUE: OMUCHIBATh U XapaKTepU30BaTh TAOJIMUHYIO
dbopmy Ilepuoanueckoit cUCTEMbl XUMUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHITHUS
«rnaBHas moarpymnmna (A-rpynma)» u «mobounas mnoarpynma (b-rpymma)y,
Majble U OOJIbIIINE TMEePUOAbl, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B
NEPUOINYECKON TabuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj siapa, oOliee Yuciio 3JIEKTPOHOB U
pacmpefieieHue UX IO  BJEKTPOHHBIM  CIIOSIM), OOBSCHATH  OOIIHe
3aKOHOMEPHOCTU B HU3MEHEHHUHM CBOWCTB 3JIEMEHTOB U HUX COCJAMHEHUN B
npeaenax MajblX NEPUOJOB W TJIABHBIX MHOATPYNH € YYETOM CTPOCHHS HX
aTOMOB;

KJIacCU(UIUPOBATh XMUMHUYECKHE JJIEMEHThI, HEOPTraHMYeCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY U COCTaBy yYaCTBYIOIIUX B PEAKIIUM BEILECTB,
no TeroBoMy 3G(dEKTy, 0 U3MEHEHHUIO CTEMEHEHd OKUCICHHUS XWMHYECKHX
AJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) o0OmMEe U CcrenupUYecKue XUMHUYECKHUE
CBOMCTBa MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPXKAasi ONMUCAHUE MPUMEpPaMu
MOJIEKYJISIDHBIX UM HMOHHBIX YpPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
pEeaKuunii;

COCTaBJISITh YPAaBHEHHUS JIEKTPOJIUTHUUECKON AUCCOLMALMNA KUCIOT, HIEJI0YEh U
COJICH, TIOJIHBIE W COKpalIéHHbIE YpPaBHEHHUs pEaKIMii HMOHHOrO OOMEHa,
ypaBHEHHUS peakiui, MOJTBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOUN CBSI3U
MEXKy BEUIECTBAMU Pa3IMYHBIX KIaCCOB;

packpbiBaTh ~ CYIIHOCTb  OKHUCJIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIMil
MOCPEJCTBOM COCTABJICHHUSI DJICKTPOHHOTO OaJlaHCa ATUX PeaKInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUA,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJI0 XUMHUYECKOTO 3JIeMEHTa 1Mo GopMyJie COSTMHEHHS, MaCCOBYIO
JIOJIFO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKOU
peakIuu;



COOJII0IaTh TpaBWJIa TOJB30BAHUS XUMHUYECKOW TOCYZOW W J1abOpaTOPHBIM
00OpyZI0BaHUEM, a TAK)KE TIPaBUJIa OOpaIIEeHUs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKLUMSIMHU MO BBIMOJHEHUIO JTAOOPATOPHBIX XMMHUUYECKHX OIBITOB I10
NOJIYYEHUIO U COOMpaHHUIO ra3000pa3HbIX BEUIECTB (aMMHAKa M YIJIEKUCIIOrO
rasa);

MPOBOJUTh PEAKIUH, TOATBEPKIAIOIINE KAYSCTBEHHBIN COCTAB Pa3TMYHBIX
BEIIIECTB: PACMO3HABaTh OMbBITHBIM IMyTEM XJOpUI-, OpOMHI-, HOIUI-,
kapOoHat-, docdar-, cuaukar-, cyiabdar-, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHHMS WM WOHBI HM3YyYCHHBIX METAUIOB, TPUCYTCTBYIONIUE B BOIHBIX
pacTBOpax HEOPTaHUIECCKUX BEIICCTB;

MPUMEHSITH OCHOBHBIC OMNEPAIIMN MBICIUTEIBLHON NEATENTHHOCTH — aHAlu3 |
CHUHTE3, CpaBHCHHE, O00OOIIEHHE, CHUCTEMATH3allUI0, BBIABICHUE NPHUYUHHO-
CIIEICTBEHHBIX CBA3€H — JUIsi W3Y4YEHUS CBOWCTB BEIIECTB U XHWMHUYECKHX
peaKIuii, €CTeCTBCHHO-HAy4YHBbIC METOABI TIO3HAHWS — HaOJIIOJICHUE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosnn4yecTBo yacoB
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHBIe (HM(POBHIe)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE IOHATHUS
Xumusi — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMudeckue 16 1 bu6mmorexa [IOK
' peaxkiuu https://m.edso00.ru/7f41837c
Hroro no pasneny 21

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Bosnyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6 1
00 okcHaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilonsitue o kuciorax 3 1 1 bu6mmorexa [IOK
' U COJIAX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsr. [lonsitue 06 5 1 bubmnoreka [JOK
' OCHOBAHHMAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJ1acChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPTaHNYECKNUX COCIUHECHUH https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
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[leproanueckuii 3aKOH U
[Iepuoanueckas cucrema

3.1
XUMHUYECKHX djieMeHToB J]. 1.
Mennene-eBa. CTpoeHne aroma
XumMuyeckas CBS3b.

3.2 OKuCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINN

Uroro no pazgeny

IToBTOpEeHune

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

15

68

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢



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

Ne i/

Paznea 1.

11

1.2

1.3

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

BewmecTBo 1 XMMHYECKHE PeaKIHU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuuii

DJIEKTPONUTHYECKAS JUCCOLHALH.
XUMHYECKHE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mmas xapakTepUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COEIMHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX

anemeHToB VA-Tpynmsl. A3ot, hochop u ux

COEJIMHEHUS
OO0m1as XxapaKTepUCTUKa XUMHUECKUX
aneMeHToB |VA-rpynnsl. Yriaepoa u
KPEMHHUI U UX COETUHEHUS

Hroro no pasneny

KoanuyecTBO 4acoB

Bcero

17

26

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
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Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO01Ie CBOUCTBA METAILIOB

3.2 Baxwueiinme MeTauibl U UX COSTUHEHUS

Hroro no paszneny

Pa3nea 4. Xumus u oKpy:Kapomas cpeia

4.1 BemectBa 1 MaTepraisl B )KMU3HU 4EJIOBEKA
Hroro no paszneny
[ToBTOpEHUE

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo0.ru/7f41a636
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