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MHOSACHUTEJIBHAS 3AIINCKA

[IporpaMmMa Mo XMMHUH Ha YPOBHE OCHOBHOTO OOINEro 0Opa30BaHMs COCTaBJeHA Ha OCHOBE
TpeOoBaHUH K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHON MIPOrpaMMbl OCHOBHOI'O OOIIEro
obpazoBanus, npeacrasieHHbx B @I'OC OOO, a Ttakxke Ha OcHOBe (heaepasibHONW paboueit
MIPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIIEMIMU MPENoJaBaHusl yueOHOro npeamera « Xumus» B
oOpa3oBaTenbHBIX opranu3zanusx Poccuiickoit @eneparium.

[IporpaMMa mo XuMmMuM Ja€T NpPEACTaBICHHE O LENsAX, OO0IIeld cTpaTerun oO0y4eHws,
BOCIIUTAaHUS W Pa3BUTUs OOYyYaIOUIMXCS CpEACTBAMH ydeOHOro TpeaMeTa, YCTaHABIMBAECT
00s13aTeNIbHOE TIPEIMETHOE COJEp)KaHKMe, MPEeIyCMaTPUBACT paclpelielieHne ero Io KiaccaM |
CTPYKTYPUPOBAHHE IO pa3fesiaM U TeEMaM IPOrpaMMbl [0 XUMUHU, ONPEIEISAET KOJIUUYECTBEHHbIE U
KAueCTBEHHbIE XapaKTEPUCTUKU COJEp’KaHUS, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh HU3YUYEHUS
XUMHH C y4ETOM MEXKIIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBSI3EH, JTOTUKU y4eOHOTO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00yYaromMXcs, ONpeAesieT BO3MOXKHOCTH MpeaMeTa JUIsl peaanu3aluu
TpeOoBaHUl K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHONW MpPOrpaMMbl Ha YpOBHE
OCHOBHOTO 00IIIET0 00pa3oBaHMs, a TAKKE TPEOOBAHMIA K pe3yIbTaTaM 00y4YeHHs XUMUW Ha YPOBHE
nenei W3y4deHWs TpeaMeTa M OCHOBHBIX BHJOB yueOHO-TIO3HABATENbHON EATeIbHOCTH
00y4YaroIerocs 1Mo OCBOCHUIO Y4eOHOTO COJIEPKAHMS.

3HaHME XUMHH CIY>KUT OCHOBOM UIsi (JOPMHUPOBAHUS MUPOBO33PEHUS O0YUaIOIIErocs, ero
MIPEJICTAaBICHUM O MaTepUaIbHOM €AMHCTBE MHPA, BAKHYIO POJIb UIPAIOT (POpMHUpyeMble XUMHUEH
MIPEJICTABJICHHS] O B3aMMOIPEBPAILICHUSIX YHEPTUH U 00 3BOJIOLMHU BEIIECTB B MPHUPOJAE, O MyTAX
pemieHuss TIOOATbHBIX MPOOJIEM  YCTOMYMBOTO PA3BUTHS  UYEJIOBEYECTBA —  CBHIPHEBOH,
SHEPreTHUECKOH, MUIIEBOM U HKOJIOTUYECKOI 0€30MacHOCTH, MPo0IeM 3ApaBOOXPAHEHUS.

N3ydenue xumun:

CIOCOOCTBYET peanu3alliil BO3MOXKHOCTEH IJi CaMOpasBUTHUS U (HOPMUPOBAHUS KYIBTYPHI
JUYHOCTH, € 00mIel U QyHKITMOHATLHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHUE MBINUICHHUS U TBOPUYECKUX CIOCOOHOCTEH oOydaromumxcs,
HaBBIKOB ~ MX  CaMOCTOSTEIbHOM  y4uyeOHOH  JESTeNbHOCTH,  OKCIEPUMEHTAJbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX Kak B TMOBCEAHEBHOW JKM3HHM, TaK U B
poeCCUOHAIBHON e TEILHOCTH;

3HaKOMHUT CO CHEIM(PHUKON HAYUYHOTO MBIILIECHUS, 3aKIaIbIBAET OCHOBHI 1IEJIOCTHOTO B3TJIsAa
Ha €/IMHCTBO MIPUPOJIbI u YeJIoBeKa, SABIIETCS OTBETCTBEHHBIM ATaroM
B (hOpMHUPOBAHHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0yUaIOIUXCS;

CTIOCOOCTBYET (HOPMUPOBAHHIO [IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSM,
K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOMW BKJIAJ] B 3KOJOTHYECKOe 00pa3oBaHUe 00YUarOIINXCSI.

JlaHHBIE HampaBJIeHHUS B OOYYCHWH XHMHU OOECIEUMBAIOTCS CIEUU(PUKON COAepIKaHUsS
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCS MeAarornyecky aJanTHPOBAHHBIM OTpakeHHeM 0a30BOM
HayKU XMMUHU Ha ONpe/IeIEHHOM 3Tarie e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa30BaHUS OPHEHTUPOBAH HA OCBOCHHE
00yYaroIMUMHUCST CHCTEMBI MEPBOHAYAIBHBIX MOHITUN XMUMHH, OCHOB HEOPTaHMYECKOW XUMHUH H
HEKOTOPBIX OTJEIbHBIX 3HAUUMbIX MOHITHI OPraHUYECKON XUMHUH.

CrpyKTypa colepikKaHus HporpaMMbl MO XUMHHM C(OpPMHUpPOBaHA HAa OCHOBE CHUCTEMHOIO
noaxoaa k e€ uzydenuro. CopaeprkaHue CKJIAbIBAETCS M3 CUCTEMbl MOHATHH O XUMHUYECKOM
AJIEMEHTE U BELIECTBE U CUCTEMBI MOHATUI 0 XUMHUECKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl MO MPUHLUITY MOCIEAOBATEIIBHOIO Pa3BUTHS 3HAHWK HAa OCHOBE TEOPETUUYECKHX
MIPEJICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJIAPHOTO YYE€HH KaK OCHOBBI BCETO €CTECTBO3HAHUS

— Ilepuonnueckoro 3akona /J[. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHMsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

- Hpe,I[CTaBJ'IeHI/Iﬁ 00 3H€KTpOHHTH‘I€CKOﬁ Arcconuanu BEUICCTB B pACTBOPAX.

TeopeTnueckue 3HAHUS pAcCMATPUBAIOTCS HA OCHOBE OSMIMPUYECKH IIOJYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIIEOBATEILHO OT OJHOTO YPOBHS K JIPYTOMY, BBIITOJIHSS



(GYHKIIUU OOBSICHEHHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U TTOJTYYCHUS N3Y4aeMbIX BEIIECTB.

OcBoeHHe TPOrpaMMbl IO XHUMHUHU CIOCOOCTBYET (DOPMHUPOBAHHIO TPEACTABICHUS O
XUMHUYECKON COCTaBIIAIOIIEN HAay4HOW KAPTUHBI MHpa B JIOTMKE €€ CHCTEMHOW IPHUPOIBL,
LIEHHOCTHOTO OTHOIIECHMSI K HayYHOMY 3HAHHUIO M METOJaM MO3HaHUs B Hayke. M3yueHue Xxumuu
MIPOUCXOJUT C MPUBJICUEHNEM 3HAHUI U3 paHee U3YUYEHHBIX YUEOHBIX IpeaMeToB: «OKpyKarouuil
Mup», «buonorus. 5—7 kiacce» U «PuU3MKa. 7 KI1acc».

[Ipu w3ydeHNH XUMUU MPOUCXOIUT (GOPMHUPOBAHME 3HAHUM OCHOB XMMHUYECKOW HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKON eATEeIHbHOCTH YeIOBEeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHUPOBOH KyJNbTypbl. 3ajadya ydeOHOro MpeaMeTa COCTOUT B (POpMHpPOBAHUU
CUCTeMBl XMMHUYECKHUX 3HAHUW — BAXKHEUIMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUUECKUX
MOJIO)KEHUH, JIOCTYNHBIX O00O0OIIEHUII MHMpPOBO33PEHUECKOI0 XapakTepa, fA3blKa HayKu, B
MPHUOOIIEHNN K HAyYHBIM METOJaM TO3HAHHS MPU W3YYCHHUH BEIECTB U XMMHUUYECKUX PEaKIIHii, B
GbopMHpPOBaHMM ¥ PAa3BUTUU TIO3HABATEIBHBIX yMEHUHW W WX TNPUMEHEHUH B YYEOHO-
MO3HABATEILHON W y4eOHO-HCCIIeIOBATENLCKON JESTEIbHOCTH, OCBOCHHH TPaBUI OE30MMacHOTO
oOpallleHus ¢ BelleCTBaMU B TIOBCETHEBHOM KU3HU.

[Ipy w3yueHUM XWMHUU Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS Ba)XKHOE 3HAYCHHE
MPUOOPETN TaKKue LEeH, KakK:

— (dopMUpOBaHHE HMHTEIUICKTYalbHO PA3BUTON JHYHOCTH, TOTOBOM K caMo00Opa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PELIEHUH, CIOCOOHOM aJanTHpOBaThCs K ObICTPO
MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

—HAIpaBJIEHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4yeckoe MpuoOlieHre oO0yvarommxes K
CaMOCTOSITENIFHOW TIO3HABATENILHOW JEATEIbHOCTH, HAYYHBIM METOAAaM MO3HAHUs, (OPMHUPYIOLIIM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

—obecrieyeHre yCIIOBUH, CHOCOOCTBYIONINX IMPUOOPETCHUIO OOYYAIOIIMMHUCS — OIBITA
pa3HoOOOpa3HOW NeATeIbHOCTH, MO3HAHUS W CAMOMO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE VISl PA3IMUHbBIX BUIOB JIEATEIbHOCTH;

— opmupoBanue o0meH (HYHKIIMOHAIBHOW M €CTeCTBEHHO-HAyYHOW TPAaMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSICHATH U OIEHUBATH SIBJICHUS OKPY’KAIOIIETO MHUPA, UCTIONb3YsI 3HAHUS U OTIBIT,
MOJTyYEHHBIE MIPU U3yUYEHUN XUMUU, TPUMEHSThH UX MIPH PEIICHUU POOJIeM B TOBCETHEBHOM JKU3HH
Y TPYJIOBOM JI€SITEILHOCTH;

—dopmupoBaHre y OO0Yy4arOUIMXCS TYMAaHHCTUYECKUX OTHOIICHUHN, MOHMUMAHUS IICHHOCTH
XUMHUYECKUX 3HAHUN JJs BBIPAOOTKHM HKOJIOIMYECKH Le]eco00pa3HOro IMOBEACHUsI B OBITY U
TPYZIOBOM JEATENIBHOCTH B LEISX COXPAHEHHsS CBOErO 3J0POBbS U OKpYyXarolled NpUpOAHOU
Cpelbl;

— pa3BUTHE MOTUBAIMU K 00YYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO HA
OCHOBE YCBOCHHUS 00IIIeYeIOBEYECKIX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOduiIi U
HAIPaBJICHHOCTH JATbHEHIIEr0 00yYeHHUS.

OO0mee 9YMCIIO YACOB, OTBEACHHBIX U W3YYEHHUs XWMHH Ha ypPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHuS,
cocrasisier 144 gacos: B 8 kinacce — 72 gaca, B 9 xiracce — 72 yaca.

COJAEPXAHUE OBYUYEHUSA

8 KJIACC

IlepBoHaya/IbHBbIE XMMUYECKHE TOHATHS

[Ipenmer xumun. Posib XuMuUM B )KM3HM 4esIOBEKa. XUMUs B CUCTEME HayK. Terna u BelecTsa.
®uU3NYECKUE CBOKMCTBA BEIIECTB. ATperaTHOE COCTOsIHUE BellecTB. [loHATHE 0 MEeTOAaX TO3HAHUS B
xumud. YucTeie BemecTBa u cMecu. CrocoObl pa3iefieHus CMecei.

ATOMBI U MOJIEKYJIBbl. XUMHUUYECKHE 3JIeMEeHTh. CHMBOJIBI XUMUYECKHUX AJIeMEHTOB. [IpocThie
U CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.



Xumuyeckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemecTB. OTHOcHTeNbHAss aTomHasg wmacca. OTHOCUTENbHAs MOJEKYJsApHas Macca.
MaccoBas 10711 XMMUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Mosb. Moisipaas Macca. B3auMOCBsI3b KOTMYECTBA, MACChl M YHCIIA
CTPYKTYPHBIX €IMHHUII BemecTBa. Pacy€Tel o hopMynaM XMMHUECKUX COSTMHEHHIA.

Ou3nMYecKue M XUMHYECKHUE SBJICHUA. XHUMHYECKass peakuuss U €€ NpPU3HAKH. 3aKOH
COXPAaHEHHUsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHUs. Kiaccupukamms XUMHUYECKHX pPeaKIIHid
(coemuHeHuUs, pa3I0KEeHHs, 3aMeICHUsI, 0OOMEHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOH IMOCYIOW, MpaBuUiaMH pabOThl B JIA0OpaTOpwH U TMpUEMaMu
oOpatieHust ¢ J1a0OpaTOpHBIM O00OPYJOBaHHEM, HM3yY€HUE U OMHCaHHE (UINYECKUX CBOMCTB
00pa3IoB HEOPraHWMYECKUX BEUIECTB, HAOMOMeHNe (hr3mueckux (TUTaBIIEHWE BOCKA, TasHUE JIbJA,
pacTHpaHue caxapa B CTYIKe, KUTMICHHEe U KOHJEHCAIlMsl BOJbI) U XUMHUYECKHX (TOpEHHE CBEYH,
MPOKAJTMBAHUE MEIHOM MPOBOJIOKH, B3aUMOACHCTBHE MeJla C KUCJIOTOW) sIBJICHUH, HAOIOCHUE U
OMHCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakIuii (pa3ioxeHHe caxapa, B3auMOJCHCTBHE
CEepHOIl KHUCIOTBl € XJopujaoMm Oapusi, pasnoxkenue ruiapokcuna meau (II) mpu HarpeBanuw,
B3aMMOJIeiicTBHE kKene3a ¢ pacTBopoM conu menu (II), uzydyenue cnocoboB pazaeneHus: cMecei: ¢
MOMOIIBI0 MarHuTa, (WIBTPOBAHHE, BHIIAPUBAHHE, TUCTWLISAIUS, XpoMmarorpadus, MpoBeIecHUE
OUYHCTKM TIOBAPEHHOW COJHM, HAOIIOJIEHUE U OINHCAaHWE pe3yJbTaTOB TPOBEACHUS OIbITA,
WJUTFOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MACChl, CO3/IaHNe MOJIEJIeH MOJIEKy (IIapOCTEPKHEBBIX).

BaskHeiinmue npeacTaBuTe I HEOPraHUYECKMX BelleCTB

Bo3nyx — cmecp razoB. CocrtaB Bo3zmyxa. Kucimopom — smeMeHT W TPOCTOE BEIIECTBO.
Haxoxnenue kucrmopona B mpupoje, Gpu3ndeckrue ¥ XUMUYECKHE CBOWMCTBA (peakIy TOPEHUs).
Oxcunpl. [lpumenenune xkucnopoga. CnocoObl MONy4YeHHs KUCIOpoJa B Jaboparopuu MU
MpOoMBIIIIeHHOCTH. KpyroBopoT kucinopoga B mpupoae. O30H — annoTponHas Moaudukarius
KHUCJI0OpOJa.

TernoBoil >hdexT XuMUYECKOW peakiuu, TEePMOXUMHYECKHE YpPaBHEHUSA, 0OK30- H
SHIOTEPMUYECKHE peakiuu. TOMIMBO: yroib M METaH. 3arpsi3HEHHE BO3MyXa, YCHIICHHE
MapHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bognopon — anemeHT u npoctoe BemiecTBo. Haxoxaenue Bogopoaa B mpupoe, Gpusnueckue u
XUMHUYECKHUE CBOICTBA, IPUMEHEHHE, CIOCOOBI moTy4yeHus. KucnoTsl u comnu.

Mounsipablii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoiMcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacelieHHesie u
HEHACBIIIEHHbIE paCTBOPBL. PacTBOpMMOCTH BElIECTB B BoAe. MaccoBas 40Jis BEIIECTBa B PaCTBOPE.
Xumnueckue cBoMcTBa BOJbl. OcHOBaHUSA. Poib pacTBOPOB B MPUPOJAE UM B KU3HHM UEIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arpsa3HeHne npupoaHbix Bod. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuidd. Oxcunpl. Knaccudukanus OKCHIOB:
coneoOpa3yroimue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIe) u HecosieoOpasyromue. HomeHkmarypa
okcu0B. duznyeckue U XMMUYECKHUE CBOKMCTBA OKCHIOB. [lonyueHne okcuaos.

OcnoBanusa. Kimaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBanuii. dusznueckue MU XUMHUUYECKHE CBOMCTBA OCHOBaHUU. I[lomyueHue
OCHOBAHHII.

Kucnotel. Knaccudukarmus kucnor. Homenknatypa kucinor. Dusznyeckue U XUMUYECKHE
cBoiicTBa KUCHoT. Psag akruBHoctu metauioB H. H. bekerosa. Ilomyyenue Kucior.

Comu. Homenknatypa coseil. ®dusnueckne M XUMHUYECKHE cCBoiicTBa coiei. Ilosmydenune
COJIEH.

['eneTnueckas CBI3b MECKAY KiIaCCaMU HEOPTaHUYCCKUX COCﬂHHCHHﬁ.
Xumuueckuit 3xcnepumenm:

KaueCTBEHHOE OIPEJENIEHNE COJEp’KaHUsl KHUCIOpOoJa B BO3AyXe, MOJIy4YeHHE, coOupaHUe,
pacrmo3HaBaHHe W U3y4YE€HHE CBOMCTB KHCIOpOJAa, HAOIIOJEeHHE B3aUMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HUKHOBEHHUS U TNpEKpalleHHUs TropeHus (Io)kapa), 03HAaKOMIIEHHE C
oOpa3amMiu OKCHOB M OMHMCAHUE UX CBOMCTB, MOJMyueHUE, COOMpaHHe, paclio3HaBaHUE U W3YUYCHHE
CBOMCTB BOjJiOpoJia (ropeHue), B3auMojeiicTBue Bojopona ¢ okcuaom wmeau (II) (Bo3moxkHO



WCIIONIb30BaHNE BHUJICOMATEPHANIOB), HAONIOJCHHE O0O0pa3lloB BEHIECTB KOJIWYECTBOM | MOIIb,
HCCTIeIOBAaHME  OCOOCHHOCTEH  pPacTBOPEHHS  BEIIECTB C  PA3IMYHOM  PAaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEIEIEHHOW MAaCcCOBOW JIOJEW PACTBOPEHHOIO BELIECTBA,
B3aUMOJICMICTBHE BOJBI C MeTaulaMu (HaTpHeM U KajbIlueM) (BO3MOXHO HCITOJIb30BAaHUE
BUJICOMATEPHAIIOB), HUCCIEIOBaHHEe O0Opa3llOB HEOPraHWYECKUX BEIIECTB pPa3IMYHBIX KJIAcCOB,
HaOJIOZICHUE W3MEHEHHUS OKPAaCKM WHIMKATOPOB B PacTBOpax KHUCJIOT M IIEJIOYeH, H3ydeHHe
B3anmoeiicTBus okcuaa menu (II) ¢ pactBopoM cepHOIl KHCIIOTHI, KUCIOT ¢ METaJJIaMH, PEaKiuit
HEUTpaAIU3alliM, TOJTYYEHHE HEPACTBOPUMBIX OCHOBAHU, BHITECHEHUE OJTHOIO METajljia IPyTUM U3
pacTBOpa COJIM, PpEIICHHE OHKCIEPUMEHTAIbHBIX 3a7ady 1o Teme «BaxkHelme Kiaccel
HEOPraHWYECKUX COCAUHEHUI.

Ilepuonuyeckuii 3axon u Ilepmoamueckas cucrema xumudeckux dviemenros [I. H.
MenaeneeBa. CtpoeHue atoMoB. XUMHUYeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbLHbIE
peakuun

[TepBbie MOMBITKA KiIacCU(PUKANA XUMUYECKUX 3JEMEHTOB. [IoHITHE O rpymnmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHbIE U MIEIOYHO3EMENbHBIE METAJIbI, TaJIOT€Hbl, UHEPTHBIE T'a3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aMmpOTEPHBIE OKCHUIIBI U THAPOKCHIBI.

[lepuognueckuii  3akoH. llepmoamyeckas cucremMa  XMMHYECKHX  dyeMeHTOB [l
W. Menneneea. Koporkonepruoanas u amuHHonepuogHas ¢opmbl [leproanueckoit cucTeMbl
xumuueckux anemeHTtoB JI. U. MenneneeBa. Ilepuonbst u  rpynmbl. DuU3NUeCKUd  CMBICIT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPHUO/Ia U TPYMIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sfep. M3oTomnbl. DnekTponsl. CTpoeHUE 3JIEKTPOHHBIX
obomouek aromMoB TepBhIX 20 xuMuueckux dnemeHToB Ilepmommueckoit cuctembr /[l
N. MenneneeBa. XapakTepuCcTUKa XUMUYECKOIO 3JIEMEHTA IO €ro MoJIoKEeHUI0 B [lepuoanueckoit
cucreme /I. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajnuyca aTOMOB XMMHUYECKHUX HJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TPYINaM U MepruoIaM.

3nauenue [lepronnueckoro 3akoHa u [leprognyeckoit cucTeMbl XUMUYECKUX JIEMEHTOB IS
pa3ButTHs Hayku U nipakTuku. [. 1. MeHneneeB — y4€HbIN U Ipak 1aHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPHULIATEIBHOCTh XUMUYECKUX 3JIeMEHTOB. IOHHAas CBSI3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoiiecchl OKucieHus u
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit Ikcnepumenm:

M3y4eHHE 00pa3IloB BEIIECTB METAIOB M HEMETAJNIOB, B3aUMOICHCTBUE THIPOKCH/IA IIMHKA C
pacTBOpamMu  KHUCIOT M  IIEJO4Yel, MPOBEACHUE OIbITOB, WUIIOCTPUPYIOIMIUX [PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKINii (TOpEeHre, PEaKIuy Pa3ioKeHHs], COSTUHEHN).

Mescnpeomemmnuie ceazu

Peanuzamus MeXnpeaMeTHBIX CBS3€d MpU U3YYEHUH XUMHUHM B § KJIACCE€ OCYIIECTBISETCS
Yyepe3 HCMOIb30BaHHe KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATUHN, TaK U MOHSATHH, SBISIOMIUXCS
CHUCTEMHBIMU ISl OT/AEIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1ue ecTecTBEHHO-HAyUHbIE TOHATUS: HAY4YHBIA (akT, TUMOTE3a, TEOpUs, 3aKOH, aHAIIU3,
CUHTE3, KiIaccu(UKAMs, TEPHOANYHOCTh, HAOIIOJCHUE, OKCIICPUMEHT, MOJICIHPOBAHUE,
U3MEpPEHHE, MOJIEIb, SIBICHHE.

®usmuka: Marepus, aroM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIWJA, HN30TOIbI,
pPaAMOaKTUBHOCTb, MOJEKYNa, AJIEKTPUUYECKUI 3apsj, BEIIeCTBO, Telno, O0bEM, arperaTHoe
COCTOSIHME BEIECTBA, ra3, (U3MUYECKUE BEIIMYWHBI, €IUHUIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE MOPOIBI, MOJIE3HBIE UCKOTaeMbIe,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KVIACC



BemecTBo 1 xXMMH4YecKas peakuus

[lepuonnueckuii  3akoH. Ilepmoamyeckass cuctemMa  XMMHYECKHX  dyemMeHToB [
W. MenneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XHMHYECKUX
JJIEMEHTOB IMEPBBIX TPEX MNEPHOJOB, KAJIWs, KajdblUsg U WX COCJUHEHUH B COOTBETCTBHH C
IIOJIOXKEHUEM JIEMEHTOB B lleproanyeckoi cucreMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHABI XUMHUYECKOM CBA3U. THUOBI KPUCTAIIMYECKUX PEMIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U BUJA XUMUUECKOU CBS3H.

Knaccudukanmuss ¥ HOMEHKIaTypa HEOPTraHMYECKHX BEIIECTB. XHWMHUUYECKHE CBOWCTBA
BEILECTB, OTHOCAILIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCIMHEHUN, TEHETUYECKAasl CBA3b
HEOPraHWYECKHUX BEIIECTB.

Knaccuukanus XUMHUYECKUX peakUuil M0 pa3IM4yHbIM MpU3HAKaM (110 YUCIY U COCTaBy
Y4acTBYIOUIMX B pEaKklMU BEIIECTB, M0 TEIUIOBOMY 3P (EKTy, 0 U3MEHEHUIO CTETIeHEeNH OKUCIECHUS
XMMHUYECKHUX AJIEMEHTOB, 110 00PaTUMOCTH, 110 YYaCTHIO KaTalIu3aTropa). DK30- U SHI0TEPMHUYECKHUE
peakIyu, TEePMOXUMHUYECKUE YPABHEHMUS.

[Tonatne 0 ckopocTH XUMHUYecKoW peakiuu. lloHsTHE 00 00paTUMBIX W HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsITHE 0 TOMOTeHHBIX U reTepOoreHHbIX peakuusax. [lonsatue o katanuse.
ITonsTHe 0 XUMUYECKOM paBHOBeCUU. DAKTOPBHI, BIMAIONIUE HA CKOPOCTh XUMUUECKOU PEaKLUU U
ITOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUHU, JJIEKTPOHHBIA  OajaHC  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHOM peakiuu. COCTaBIEHHE YPaBHEHUW OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIB30BaHUEM METO/1a HJICKTPOHHOTO OayaHca.

Teopust 3IEKTPOIUTUYECKON AUCCOLMANMM. IJIEKTPOJUTBI M HEINEKTPOJUThl. KaTnonsl,
aHMOHBI. MexaHu3M AUCCOLMAMH BEIIECTB C Pa3IMYHbIMU BHUAAMH XUMHUYECKOW CBA3U. CTENEHb
nucconuanui. CHIIbHbIE U C1a0ble AIEKTPOJIUTHI.

Peakiun MOHHOTO OOMEHa. YCIOBUS NPOTEKaHMs PEAKUMKA HMOHHOrO OOMeHa, MOJHBIE U
COKpalIEHHbIe HOHHBbIE ypaBHeHMsI peakiuii. CBOHCTBa KHUCIOT, OCHOBAaHMM M COJIE B CBETE
NpeJICTaBICHUN 00 AIEKTPOIUTHUECKON nuccoruanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [loHsTHE

0 TUJIPOJIN3E COJIEH.
Xumuueckuit Ikcnepumenm:

O3HAKOMJIEHHE C MOJENSAMU KPUCTAJUIMYECKUX PpEHIETOK HEOPraHMYeCKUX BEIIEeCTB —
METaJIJIOB ¥ HEMETaJIOB (rpaduTa U anMasa), CI0KHBIX BEIIEeCTB (XJIOpUAa HATPHs), UCCIEeOBaHHE
3aBUCUMOCTH CKOPOCTH XHUMHYECKOW pPEaKIWHd OT BO3ACUCTBUS PAa3UYHBIX (PaKTOPOB,
HCCIEAOBAHUE BJIEKTPOIPOBOAHOCTH PACTBOPOB BEUIECTB, IMpolecca IUCCOLUALUU KHUCIOT,
menouyed M cojeil (BO3MOXHO HCIOJB30BaHUE BHUAEO MAaTEpUaoB), IPOBEJCHHE OIBITOB,
WUTIOCTPUPYIOMINX TPU3HAKK TPOTEKAHMsI peakiuii MOHHOro oOMeHa (oOpa3oBaHHE OcCaJKa,
BBIJICJICHHE Ta3a, 00pa30BaHUE BOJbI), OMBITOB, HJLTIOCTPUPYIOMIMX NPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBbHBIX peaKIMii (TOpEeHUe, peakIMHu pas3NoKEHHUs, COCIWHEHUs), paclo3HaBaHUE
HCOpPraHNM4YCCKUX BCIICCTB C TIOMOIIBIO KAYCCTBCHHBLIX peaKuMﬁ Ha HMOHBI, PCUHICHUC
AKCIEPUMEHTAIIbHBIX 3a/1a4.

HemeTanibl 1 MX coeJUHEHUSA

OOm1ast xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTE€PHbIE CTETIEHU
okucieHusi. CtpoeHue M (pU3MYECKUE CBOMCTBA MPOCTHIX BEHIECTB — TaJIOT€HOB. XHUMHYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aMMOJCHCTBHE C MeTalUIaMH, HEMeTalIaMH, MIeI04YaMu).
XnopoBogopoa. CosnsiHasi KUCIOTa, XUMUUYECKHE CBOWCTBA, TOJy4YeHHE, TpuUMeHeHue. [leficTBue
XJIOpa M XJOPOBOAOPOJA HAa OPraHu3M 4elloBeKa. BakHellime XJIOpHIbl U MX HAXOXKJICHHE B
IIPUPOLE.

OOmast  xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne W (pU3MYeCKHe CBOWCTBA IMPOCTHIX BEHIECTB —
KHCIIOpPOJIa ¥ Cepbl. AJUIOTPOIHBIE MOIU(DUKALIMY KHUCIIOPOia U cepbl. XUMUYECKUE CBOWMCTBA CEPHI.
CepoBoniopoi, cTpoeHue, (pu3mdecKkue 1 XuMHuIeckue cBorcTBa. OKCHIIBI Cephl KaK MPeICTaBUTEIH
KUCIOTHBIX OKCUAOB. CepHas KHCIOTa, (PU3UYECKHME M XUMHYECKHE CBOHCTBa (00mIuMe Kak
MPEJCTaBUTENS KiIacca KHUCIOT W crieruduueckue). XUMUYECKHEe PEeaKiiy, JIeKaIlne B OCHOBE



MPOMBIIIJICHHOTO CIloco0a TMOIy4eHus: cepHoil kuciorel. Ilpumenenue cepHoil kuciaotel. Comu
CEpHOM KHUCIIOTHI, KAUeCTBEHHAsI peakIysl Ha CyinbdaT-noH. HaxoxkeHune cepsl u €€ COeMHECHUN B
npupoze. XUMHYECKOE 3arps3HEHUE OKpPY)KAIOLIEH Cpeabl COeIMHEHUSMHU cepbl (KHUCIOTHbIC
TOXKH, 3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpaIleHusI.

OOmiast  xapakTepucTUKa 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS  aTOMOB,
XapaKTepHBIE CTETICHN OKUCIICHUS. A30T, paclpoCTpaHeHHE B IPUPOE, GU3NICCKHE U XUMHUECKUE
coiicTBa. KpyroBopor azora B mpupoje. AMMHaK, ero (pu3ndeckue M XMMHUYECKHE CBOWCTBA,
noiy4yeHue U npuMmeneHune. Com aMMOHHMS, UX (PU3NYECKHE U XUMHUECKUE CBOMCTBA, IPUMEHEHHE.
KayecTBeHHast peakiysi Ha MOHBI aMMOHMSA. A30THas KHUCJIOTa, € TOJydeHue, (pU3MUEcKue H
XUMHUYECKHe cBOMcTBa (oOmIMe Kak TpeACTaBUTENsl Kiacca KHCIOT M cHelu@Huueckue).
Vcnonb30BaHuEe HUTPATOB U COJIEH aMMOHUS B KQ4eCTBE MHUHEPAJIBbHBIX yI0OpeHni. XuMU4eckoe
3arpsi3HEHUE OKpY’Kalolllel Ccpelbl COENMHEHUSIMU a30Ta (KUCJIOTHBIE MO, 3arpsi3HEHue
BO3/yXa, MOYBBl U BOA0EMOB). Docdop, ammorponHsie Moaudukanuu (ocdopa, Gusnueckue u
xumuueckue coiictBa. Oxcua docdopa (V) u docdhopnas xucnora, puznyeckue U XUMUYECKUE
CBOMCTBa, noiyuyeHue. McnonpzoBanue ¢pocharoB B KauecTBe MUHEPAIBHBIX YA00PEHHHA.

OObmass xapakrepuctuka s1eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTEMEHU OKUCIEHUS. YTJIEepoJ, alJIOTPOMHbIE MOIU(HUKAIMM, PAcIpOCTpaHEHHE B
npupojie, GU3NYeCKue U XUMHUECKHe cBoiicTBa. Ancopbuus. Kpyrosopot yriepoaa B mpupoie.
Oxcunpl yriaepona, ux (pu3M4Yeckre U XMMHUYECKHe CBOICTBA, JAEWCTBUE HA JKUBBIC OPraHU3MBI,
MOJIyYeHUE W TPUMEHEHHEe. DKOJIOTHYECKHE MPOoOJeMBbl, CBsI3aHHBIE ¢ OkcuaoM yriepona (I1V),
TUIIOTE3a II100aJIBbHOTO MOTEIUICHUS KJIMMAaTa, HapHUKOBBIN AP QeKT. YTroiapHas KUCI0Ta U e€ oy,
X (QU3MYECKHe U XMMHUYECCKHE CBOMCTBA, MMOJIyuYeHHE M MpUMeHeHne. KauecTBeHHAss peakius Ha
KapOoHaT-MoHBI. Vcnonb30Banne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO351CTBE.

[lepBoHauanbHBle MOHATHA OO0 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHMSX yTiepoja
(MeTaH, dTaH, YTUJICH, AlleTUIICH, TAHOJ, TJIMIEPUH, YKCyCHass KUCIOTa). [IpupoHbIe NCTOYHUKH
YTJIEBOA0POI0B (Yroiib, MPUPOHBIN ra3, He(Th), MPOAYKTHI UX MepepaboTku (OeH3MH), UX POJb B
OBITY W TPOMBINUICHHOCTH. [lOHsATHE O OMOJOTHMYECKH BaKHBIX BEIIECTBAX: JKUpaxX, OenKax,
yIJIEeBOAAX — W HUX PpOJM B KHM3HM uUelOBeKa. MarepuanbHOe €IUHCTBO OPraHUYECKUX H
HEOPTraHUYECKUX COCTUHECHUH.

Kpemuuii, ero ¢usnueckue Hu XUMHUYECKHE CBOMCTBA, MOJY4YeHHE U NPUMEHEHHE.
Coenunenus kpeMHus B npupoze. O0mue npeacrasieHus: 00 okcuae kpemuus (IV) u kpemHueBoi
kuciote. CUITMKAThl, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxkHelme cTpouTeabHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [IpobGnembr OGe3omacHOTO

HCIOJIb30BaHHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU.
Xumuueckuii ykcnepumenm:

u3ydeHne oOpas3OoB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOH KHCIOTHI, IPOBEICHUE
Ka4C€CTBCHHBIX peaKHI/Iﬁ Ha XJIOpHUA-HOHBI U Ha6J'IIOI[CHI/I€ MMPU3HAKOB HUX IMPOTCKAHU, OIILITHI,
OTpaxkaromue (QU3MYeCKHe M XHUMHUYECKHE CBOMCTBA TaJIOTCHOB M UX COCAMHEHHH (BO3MOXHO
WCTIOJb30BaHUE BHJICOMATEPUAIIOB), O3HAKOMIJIGHHWE C 0Opa3laMu XJIOPHIOB (TaJlOTEHH]IOB),
O3HAaKOMJICHHE ¢ o0pa3mamMu cepbl M €€ COCJMHEHHSAMH (BO3MOXKHO HCIIOJIb30BaHUE
BU/IEOMATEepHAIOB), HaOmMIoJeHWe  mpolecca  OOyrJIMBaHUS — caxapa 1OA  JCHCTBHEM
KOHILIEHTPHPOBAHHOW CEpHON KHCJIOTHI, W3yYeHWE XUMHYECKUX CBOWCTB pa30aBIICHHOH CEpHOMN
KHCJIOTHI, MPOBEJACHNWE KAYECTBEHHOW peakiuu Ha Cyinb(paT-noH M HAOIMIOJCHWE TpH3HaKa e
NpPOTEKaHMs, O3HAKOMIICHHE C (DU3MYECKUMHM CBOWCTBaMHU a3oTa, (¢ochopa M HX COEAMHEHUH
(BO3MOXKHO HCIOJIB30BaHME BHUIEOMATEPUAIOB), 00pa3aMu a30THBIX B (HOCPOPHBIX ya00peHuid,
noJy4eHue, coOupaHue, pacro3HaBaHHe U U3yYeHHE CBOMCTB aMMHUaKa, MPOBEJCHNE KaYeCTBEHHBIX
peakiuii Ha MOH aMMOHUS U PocdaT-uoH U N3ydeHHe MPU3HAKOB MX MPOTEKAHUS, B3AaUMOJICHCTBIE
KOHILIEHTPHPOBAHHOM a30THOW KHCIIOTHI C MEIbIO0 (BO3MOKHO HCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
U3ydeHne Mojeneld KpHUCTAUIMYECKHX PEemETOK anMmasza, rpaduta, (yuiepeHa, 03HaAKOMIICHHE C
NPOLIECCOM  aJIcOpPOIMM  PAacTBOPEHHBIX BEUIECTB AKTHBHPOBAHHBIM YIJIEM U yCTPOWCTBOM
NpOTHBOra3a, MOJlydeHHe, COOMpaHue, Paclo3HaBaHWE W M3yYEHHE CBOICTB YITIEKHCIIOTO Tas3a,



MPOBEJICHUE KAaYeCTBEHHBIX pPEaKIMii Ha KapOOHAT M CUIUKAT-MOHBI M W3yYEHHE MPHU3HAKOB UX
MPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIMEW CHJIUKATHOW MPOMBIIUICHHOCTH, PpEIICHUE
AKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxkHEeNIMe HEMETAJUIbL U UX COEUHEHUSY.

MeTaJjliibl M UX COeAHMHEHHS

OO1as XxapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METaJNIOB HA OCHOBAaHUH MX TIOJIOKEHUS B
[lepuonnueckoit cucreme xumudeckux »djemeHTOB [[. WM. MeHneneeBa W CTpPOEHHS aTOMOB.
Crpoenue wmetaiioB. Mertainuyeckas CBsi3b W MeETaJUIMUeCKash KPUCTAUIMYECKas peHIeTKa.
DJIEKTPOXUMUYECKUN PSAJ  HANpsDKEHUHA MeTauioB. DU3MYecKMe W XUMHYECKHE CBOMCTBa
MeTtaiioB. OOmue crnocoObl MomydeHuss MeTauioB. [IoHATHE O KOPpO3WH METallIOB, OCHOBHBIC
CHocoObl 3aluThl WX OT Kopposuu. CrnaBel (CTalb, YyTyH, IIOPATIOMHHHM, OpoH3a) U HX
MIPUMEHEHUE B OBITY U TPOMBIIIJICHHOCTH.

[leounbie MeTauibl: moJjiokeHue B Ilepuonnueckoi cUCTEME XMMHUYECKUX 3JIEMEHTOB /I.
N. MenneneeBa, CTpOEHHME HX aTOMOB, HaxOXAcHUE B npupone. PuU3HMUYECKHE U XHUMUYECKUE
cBoiicTBa (Ha mpumepe HaTpusi U Kanusi). OKCUIIBI U TUAPOKCUABI HATpus U Kanwus. [Ipumenenue
IIEJI0YHBIX METAINIOB U UX COCAUHCHMI.

[I{emouHO3eMeNbHBIE METAIBl MAarHUWA W KaJblMi: MoJokeHue B Ilepunoanyeckon cucreme
xumuueckux sneMeHToB [[. WM. MenzaeneeBa, CTpO€HHME HX aTOMOB, HAXOXKJICHUE B MPHUPOJIE.
dum3nyeckne W XUMHYECKHE CBOMCTBA MarHus W KanabIusd. BakHeHIIHe coeanHEHHS KabITHS
(okcun, ruapokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMmuHMil: mnonoxeHne B llepuonnueckoil cucTteMe XMMHYECKMX 3JIeMEeHTOB /I
N. Menneneesa, cTpoeHHE aToMa, HAXOXKJICHUE B NpUpoae. PU3HYECKUE U XUMUYECKHUE CBOMCTBA
ATFOMUHUSA. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHIA ATTFOMUHUSI.

Keneso: nonoxenue B [leproauueckoit cucteme xumudeckux siemeHToB Jl. . Menneneesa,
CTPOCHUE aTOMa, HaXOXJAeHNE B mpupojie. Du3nueckue 1 XUMUYECKHE CBOMCTBA kene3a. OKCUbl,

rupokcuabl u conu xenesa (I1) u sxenesa (I11), nx cocras, CBOCTBA U IOTyUEHHE.
Xumuueckuit 3Kcnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3llaMy METAJIJIOB U CIUIABOB, UX (PU3MUECKUMH CBOMCTBAMH, U3yUYEHUE
pe3yIbTAaTOB KOPPO3UM METAJIOB (BO3MOKHO HCIOJIb30BAaHUE BUEOMATEPHUATIOB), OCOOCHHOCTEM
B3aUMOJICHCTBUA  OKCHAA KaJbLUs W HaTpus C BOAOH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCJIECIOBAHNE CBOWCTB JKECTKOW BOJBI, MpoIlecca TOPEHHUs jKeje3a B
KHCJI0po/ie (BO3MOXHO HCIOJIb30BAHNE BUAEOMATEPHUAIIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX
peakuuii Ha MOHBI: MarHus, KajblMs, alloMUHMs, LuHKa, xene3a (II) u xenesza (III), meau (I11),
HaOJI0IEHNE U OMMCAaHUE MPOLIECCOB OKPALIMBAHUS MJIAMEHH MOHAMHU HATpPHUsS, KAJUS U KaJbIHs
(BO3MOXKHO HCIOJIB30BAHNE BHICOMATEPUAIIOB), UCCIIEOBAaHIE aM(pOTEPHBIX CBOHCTB THAPOKCHIA
QJIIOMUHUSL U THAPOKCHIA IMHKA, PELICHHE SKCIEPUMEHTAJIbHBIX 33a7ad Mo Teme «Baxueimue
METAJUTbI ¥ UX COCIMHEHUS.

XuMHsA U OKpY KAKOLIas cpeaa

BemectBa 1 Martepuanbl B MOBCEIHEBHOM JKM3HM 4eJOBeKa. be3omacHoe HMCTONIb30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momomp npu XHMHYECKHX OXOrax H
OTpPAaBIICHHSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXkarolled cpenbl (mpeaenbHas IOMyCcTUMas KOHLEHTpauus

BeulecTs, nanee — [1/1K). Ponp XxuMuu B perieHu 3K0JI0rM4eCKUX IpooieM.
Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTepUabl).

Meoscnpeomemnuwie ceasu

Peanuzamus MeXnpeaIMeTHBIX CBsI3€ MpH M3YYeHMH XUMHUU B 9 Kilacce OCYIIECTBISIETCS
4gCpe3 HCIIOJIBb30BAHUC KaK O6HII/IX C€CTCCTBCHHO-HAYYHBIX HOHSITI/II;'I, TaxK U HOHSITI/Iﬁ, SABJIAOIIUXCA
CUCTEMHBIMU JIJIS1 OTJENIbHBIX MTPEIMETOB €CTeCTBEHHO-HAYYHOT'O IIKJIA.

OO0mre ecTecTBEHHO-HAYyYHbIE MOHATHS: Hay4YHBIM (DaKkT, TUMOTE3a, 3aKOH, TEOPHs], aHATHU3,
CUHTE3, Kiaccu(uKalus, MEePUOAUYHOCTh, HAOMIOJEHUE, OKCIEPUMEHT, MOJIeIHpPOBaHUE,
U3MEpPEHUE, MOJIeIb, IBICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJOTHSI, MATEPHAITBL.

@duzuka: MaTepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUA, HU30TOIIbI,
PaaOaKTUBHOCTD, MOIJICKYJIAa, BHGKTpI/I‘-IGCKI/Iﬁ 3apsan, IMPOBOJHUKU, MOJIYyIIpOBOAHUKH,



TMRJICKTPUKH, (POTOINIEMEHT, BEIIECTBO, Teno, 00BEM, arperaTHOe COCTOSHHE BEIIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTAIUTHYECKAS] PENIETKA, CTUIABBI, (PU3MUYECKHE BETUYMHBI, €IMHUIIBI
U3MEPEHUs, KOCMHUUECKOE MTPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunres, apixanue, Ouochepa, SKOCHUCTEMa, MUHEpajbHbIE YyI00OpeHMUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE MOPObI, MOJIE3HbIE UCKOMaeMbIe,
TOIIJIMBO, BOJHBIE PECYPCHI.

IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA I[POIPAMMBI 11O XHMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMdHOCTHBIE pe3yNbTaThl OCBOGHHUS MPOTPaMMBbl OCHOBHOTO 00mIero oOpa3oBaHUs
JIOCTHTAIOTCS B XOJI¢ OOyYeHHs] XUMUU B €IMHCTBE y4eOHON M BOCIUTATEIBHOU JCSITEIBHOCTH B
COOTBETCTBUU C TPAAULUMOHHBIMA POCCUMCKUMHU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPAaBCTBEHHBIMHU
[IEHHOCTSIMU, TIPUHSATHIMH B OOIIECTBE MpaBUJIaMH W HOPMaMHU TOBEJEHUS M CIOCOOCTBYIOT
MpoleccaM caMOIO3HaHUS, CAMOPA3BUTHS M COIMATN3AIINN 00yYatOIIUXCSI.

JlugHOCTHBIE peE3ynbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM IMO3UTUBHBIX IEHHOCTHBIX OPUEHTALMH M PACLIMPEHHUE ONbITa JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOTr0 BOCIIUTAHNA:

[IECHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYUYHOMY
HACJICIUIO, TIOHMMAaHUSl 3HAYCHUS XMMHUYECKOM HayKd B JKM3HM COBPEMEHHOTO OOIIEecTBa,
CIIOCOOHOCTH BIIQJIETh JIOCTOBEPHOUM HWH(GOpMAIMEH O MEepPeNOBhIX JOCTHIKEHUSX M OTKPBITHUSIX
MHUPOBOHM U OTEUECTBEHHON XMUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHpa
H 00II1eCTBA;

2) rpakIaHCKOT0 BOCTIMTAHUS:

MPEJCTABICHUS O COIMAJIbHBIX HOpPMax M TMpaBWiaX MEXJIMYHOCTHBIX OTHOIIEHUW B
KOJUIEKTUBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOW, y4eOHO-
HCCTIE0BATEIbCKOM, TBOPYECKON M JAPYTUX BHUAAX JEATEILHOCTH, TOTOBHOCTH K Pa3zHOOOpa3HOU
COBMECTHOHM JESATEILHOCTH TPH BBHITIOJHEHUHM Y4YeOHBIX, MO3HABATENbHBIX 3a7ay, BBIIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB, CO3JJaHUU yUYE€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHMMAHHIO 1
B3aMIMOIIOMOIITH B MPoIIecce ITOM y4eOHOH AesITeNbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE TIOBE/ICHUE
Y TIOCTYIIKM CBOMX TOBApHUIIEH C MO3MIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MOCJEACTBUM TTOCTYIIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHUSL:

MHPOBO33PEHUECKHE MPEICTABICHUS O BELIECTBE U XUMUUECKOM PEAKLUN, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIIOIIME OCHOBY JUISi TTOHUMAHHS CYIIHOCTH
HAYyYHOW KAapTUHBI MUpPA, MPEJACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIHI,
B3aUMOCBSA35IX YEJIOBEKA C MIPUPOJHOMN CPEIoi, O POJIU XMMHUH B TIO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIE HA IIOJYYEHUE HOBBIX 3HAHUW IO XHUMUH,
HEOOXOAMMBIE MJIT OOBSCHEHHMsS] HAONIOJACMBIX TMPOIECCOB U SBICHWH, IM03HABATEIHHOM,
WH(GOPMAIIMOHHON M YUTATENBCKON KYIbTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHOU PabOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHON JIUTEPATYpPOM, JOCTYHMHBIMH TEXHHUYECKUMU CPEICTBAMH
WH(GOPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOY4YeHHIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTHh M CIHOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHOW M HCCIIEIOBATENIbCKON NEATENHHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIECHHOCTH M YPOBHS OOyYCHHS B JaJIbHEHUIIIEM;

4) popMupOBaHHS KYJIbTYPbI 310POBbS:

OCO3HAHME [IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHONIEHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 3JIOpOBBIM 00pa3 >KU3HH, OCO3HAHHE TMIOCIEJICTBUH W HENPUATHE BPEAHBIX MPUBBIYCK



(ymoTtpeOneHusi anKoroiis, HApPKOTHUKOB, KYypEeHHs), HEOOXOIUMOCTH COONIOACHHUS TPaBUII
0€301acHOCTH MPU OOpaIEHUN ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U peaTbHOU KU3HHU;

5) TpyAOBOro BOCIIUTAHUS:

WHTEPEC K MPAKTUYECKOMY H3YyYCHHIO Tpodeccuii m Tpyna pa3audHOro pojaa, yBaXeHHUE K
TPYIy U pe3ysibTaTaM TPYJIOBOM JEATEIbHOCTH, B TOM YKCIIE€ HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HaHWH 110 XUMHUH, OCO3HAHHBIA BHIOOP MHIUBUAYATHLHOW TPACKTOPHH MPOIOKEHHS 00pa3oBaHUs
C y4€TOM JIMYHOCTHBIX HWHTEPECOB U CHOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX HMHTEPECOB U
MOTpeOHOCTEH, yCIemHON MPoPEeCCHOHATBEHON JeSTETPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOo(ecCHOHANBbHOI cpejie;

6) IKOJIOTHYECKOr0 BOCTIMTAHUS:

AKOJIOTMYECKU IIeTIecCO00pa3HOe OTHONICHHWE K MPHUPOJE KaK MCTOYHUKY >KU3HHM Ha 3emIe,
OCHOBE €€ CyIIEeCTBOBAaHMS, NMOHWMAHHUE IIEHHOCTH 3J0pPOBOTO M 0O€30MacHOTO o0pa3a >KH3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICHXUYECKOMY 3I0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIO/ICHUS TPaBHJI OE30MaCHOTO TMOBEJACHUsS MPHU PaboTe C BEMIECTBAMHU, a TAKXKE B
CUTYaIUIX, YTPOXKAIOLUIUX 3J0POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOy4aeMble TIPH U3YYCHUH XUMUH, I PEIIeHUs 3a1ad,
CBSA3aHHBIX C OKpYXarolled MPUPOJHON Cpeoi, Uisl TOBBIIIEHUS YPOBHSA HKOJIOTHYECKOM
KYJBTYpPbI, OCO3HaHHUS TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MPOOJIEM U TMyTeH WX perieHus
MOCPEICTBOM METOJOB XUMHUHU, IKOJIOTMYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOACTBOBAaTHCA UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLUAJIBHON NIPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3yJIbTaTOB BBIICISIOT 3HAYMMbBIC I (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIlleHAyYHble TOHATUS (3aKOH, TEOpUs, MPHUHIMI, TUnore3a, ¢Gakr, cCUCTeMa,
MPOLIECC, AKCIIEPUMEHT U JIPYToe.), KOTOPhIC HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
mpeIMeTax M MO3BOJSIOT HA OCHOBE 3HAHHMM M3 ATHX IMpeIMETOB (OPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAyYHOW KapTHHE MHpa, W yHHBEpCajbHbIC y4eOHBbIC JCUCTBUS (ITO3HABATEIBHHBIC,
KOMMYHHUKATHBHbBIC, PETYJISTUBHbBIE), KOTOpbIe 00ecrneynuBaloT (OpMHUpPOBAHHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHHUIO M OCYIECTBICHUIO YUEOHOH! 1EATEIIbHOCTH.

Ilo3HaBaTebHbIE YHMBepcAJIbHbIE YUeOHbIe NelicCTBUS

ba3oBble Jioruueckue aeMcTBUs:

YMeHI/ISI HCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOT O MBIIIJICHUS l'[pI/I OCBOCHHNH 3HaHHI>'13 paCKpBIBaTB
CMBICJI XUMUYECKUX MOHATUN (BBIACIATh UX XapaKTEepHbIE MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b
C JIPYFI/IMH HOHS[TI/ISIMI/I), HUCIIOJIB30BATh ITOHATUA IJIs1 O6’B$[CH€HI/I$I OTACIIIBbHBIX q)aKTOB nu SIBJ'IeHI/If/'I,
BBIOMpATh OCHOBAaHUS W KPUTEPUU VIS KIACCU(DUKAIMHM XUMUYECKHX BEIIECTB U XMUMHUYECKUX
peaKuHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘-II/IHHO-CJ'Ie}ICTBeHHI)Ie CBsI3HU MG)K)Iy O6’[>GKTaMI/I I/I3y‘—IeHI/I$[, CTpOI/ITI)
JIOTUYECKHE pacCyKIeHHsl (MHAYKTHBHBIC, NEAyKTHBHBIC, TIO AHAJIOTHH), AENaTh BBIBOJBI U
3aKJII0UYCHHS;

yMEHHE TPHUMEHATH B TpoIlecce MO3HAHMs MOHATHS (TpeaIMEeTHbIE M MeETanpeaMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XUMHH, IPeoOpa3oBbIBATH HIMPOKO
MPUMEHSIEMbIE B XMUMHUU MOJETbHBIC MPEJCTaBICHUS — XUMHUYECKUH 3HAK (CUMBOJI DJIEMEHTA),
XxuMHuueckas (opMmyna M ypaBHEHHE XHMHUYECKOM peakuuu — TpH pelIeHud Yy4yeOHOo-
M03HABATEJIbHBIX 33/1a4, C YYETOM ITUX MOJEIIbHBIX IIPEACTABICHUIN BBISBIATh U XapaKTEpPHU30BATh
CymeCTBeHHBIe HpI/ISHaKI/I I/I3yqaeMLIX O6T)eKTOB — XUMHUYCCKUX BCHICCTB U XUMHNUYCCKUX peaKuHﬁ,
BBISIBJISITH OOIIHME 3aKOHOMEPHOCTH, TPHUYNHHO-CJICICTBEHHBIEC CBSI3U U MPOTHBOPEYUHUS B U3Y4aeMbIX

mponeccax u sABJICHUAX.
BaszoBbie ucciiefoBaTeIbCKHe NeiCTBUSA:

YMEHHE MCIOJIb30BaTh ITOCTABIECHHBIE BOIIPOCH! B KAYE€CTBE MHCTPYMEHTA ITO3HAHUS, a TAKKe
B KauecTBE OCHOBBI JUIsl (POPMHUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABHIBHOCTH BBICKa3bIBAEMBIX
CYKJICHHH;



npuoOpeTeHre OmbITa MO IUIAHUPOBAHHMIO, OPraHM3allud W MPOBEACHUI0 YUYCHHMUYECKUX
HKCIEPUMEHTOB, YMEHUE HaOJIOJaTh 332 XOAOM IPOLECCA, CAMOCTOSTENBLHO IMPOTHO3MPOBATH €r0
pe3yabTar, (GopMysIupoBaTh O0OOLICHMS W BBIBOJBI IO pE3yjibTaTaM IPOBEAEHHOTO OIbITA,
HCCIIEIOBaHMsI, COCTaBJIATh OTYET O MPOJIETAHHON padorTe.

Padora ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAJIM3UPOBATh U MHTEPIPETHUPOBATH MHPOPMAIIMIO PA3TUYHBIX BHJIOB U
dbopM mpencTaBieHUs, MOJyYyaeMyl0 U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISIpHAs JIMTEpaTypa
XUMHUYECKOTO COJIepKaHMsI, CIIPaBOYHbIE MOCcoOMs, pecypchl MHTepHeTa), KpUTUYECKHU OLEHUBATh
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE MPUMEHSTh pa3jIMyHble METOJbl U 3alpOChl IpU MOUCKE U O0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JUIS BBIMOJHEHHUS Y4eOHBIX M MO3HABATEIbHBIX 3a/au
ONpeieNIEHHOr0 THIA, NPUOOpETeHHE OmblTa B OO0JACTH HCIONb30BaHUS HHPOPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJAJE€HUE KYyJIbTypOH AaKTHMBHOTO HCIOJIb30BAaHUS PA3IUYHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTHMAaJbHYIO (OpMYy  MpenCTaBICHHS
MHPOpPMALlMM W WJUTIOCTPUPOBATH pEIlIaeMble 3a7aydl HECIOKHBIMH CXEMaMH, JuarpaMMaMHy,
npyrumu popmamu rpaduKu U UX KOMOMHAIUSAMU;

YMEHHUE HCIIONb30BaTh M AHAJIM3UPOBATh B Ipollecce Y4eOHOH M HCCIIeq0BATENbCKON
NS TeIbHOCTH HH(OPMALIMIO O BIMSIHUM ITPOMBIIIJIEHHOCTH, CEJIbCKOI0 X03sIIICTBa U TpaHCIOpTa Ha
COCTOSIHHE OKPY>KAOLIEH IIPUPOIHON CPEBI.

KoMMmyHukaTnBHBIC yHUBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHS 33JaBaTh BOIPOCH! (B X0/€ Auajora v (WIn) AUCKYCCHM) IO CYILIECTBY 00Cyk1aeMon
TeMBI, JOPMYIUPOBATH CBOM MPEIIIOKEHUS OTHOCUTEIILHO BBITTOJIHEHHS MTPEIOKEHHON 3a1a4u;

YMEHHUS MPEICTABIATh MOJyUYEeHHbIE Pe3yJIbTaThl O3HABATEIBHOM AEATENbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JeNaTh NPE3eHTALMI0  PE3yJbTaTOB  BBIMNOJIHEHHMS XUMHUYECKOI'O
SKCIepUMeHTa (71a00opaTOpPHOro OIMbITa, JabOpaTOPHON paboThl MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MTPOEKTA);

yYMEHHUsI y4eOHOro COTpPYAHHMYECTBA CO CBEPCTHMKAMU B COBMECTHOM MO3HAaBaTENbHOW WU
HCCIIEIOBATENbCKOM AESITEIbHOCTH MPU PELICHUH BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE YUETa 00IINX
MHTEPECOB M COIJIAaCOBAaHUS MO3ULUH (00CYXIeHHs, OOMEH MHEHHSIMM, «MO3TOBBbI€ IITYPMBI,
KOOpJMHAIIMSI COBMECTHBIX JICHCTBHI, ONpeIe]IeHHe KPUTEPHUEB 1O OLIEHKE KauyecTBa BHIMOJIHEHHON
paboThI U ApyTHE).

PeryasituBHble yHUBepPcaAJIbHbIE YUeOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSITENIbHO OIPENENATh LENU JAESITeNIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATH,
KOHTPOJIMPOBATH U MIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JCSITEIILHOCTD, BEIOMpATh HAHOOIIee
s¢deKkTUBHBIE CLIOCOOBI PELICHUS YUeOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIbHO COCTaBIISATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA aJTOPUTM JACHCTBUM IPU BBINOJIHEHUH 3aJJaHU C y4ETOM
MOJIy4YEHUs HOBBIX 3HaHUM 00 H3ydaeMmblX OOBEKTaX — BEIIECTBAX U PEaKIUsiX, OLEHUBATh
COOTBETCTBUE IIOJIy4YECHHOIO pe3yibTara 3asBJICHHOM €M, YMEHHE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIbTATDI

B cocraBe mpenMeTHBIX pPE3yJNbTaTOB 10 OCBOCHUIO O0S3aTEIFHOTO  COJEpPXKAHUS,
YCTQHOBJICHHOTO JaHHOM  (exepanpHOM pabouell mporpamMMoM, BBIIEISIOT: OCBOCHHBIE
00yYaroImyMUCs HaydHbIE 3HAHHS, YMEHUS B CIIOCOOBI IEMCTBUH, CrIeU(HUECKUe IS TPEIMETHOM
obnact «XUMHS», BUIBI ACSITEIBHOCTH MO IMOJYYEHHIO HOBOI'O 3HAHUS, €ro HHTEpIpeTaluu,
npeoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX M HOBBIX CUTYAIHSIX.

K xoHiy oOyueHusi B8 kuaacce IPEAMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHA:



pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHSATHUW: aTroM, MOJIEKYJd, XMUMHYECKUUI
AJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OHOPOJHAS M HEOJIHOPOJHAs),
BaJICHTHOCTh, OTHOCHUTENIbHAs aTOMHAs W MOJEKYJspHas Macca, KOJIMYECTBO BEIIECTBa,
MOJIb, MOJISIPHASI Macca, MaccoBast JIOJIsI XUMUYECKOTO AJIEMEHTa B COSUHEHUH, MOJISIPHBIM
00BEM, OKCHII, KUCIOTa, OCHOBAHUE, COJb, SJIEKTPOOTPUIATENILHOCTh, CTENIEHh OKHCIICHUS,
XUMHUYECKasl pPEaKIusl, KIacCHPUKAIUS pEaKlUi: peaklud COCAWHCHUS, pPEaKIuu
pa3loXKEeHUs], peaklMy 3aMellleHus, PeakIui oOMeHa, 9K30- M DHIOTEPMHUYECKHE PeaKIInu,
TEIUIOBOHM 3(PEeKT peakmuu, Sapo aToMa, dIESKTPOHHBIM CIIOW aToMma, aTOMHAs OpOWTAlb,
paanyc aroMa, XMMUYECKas CBs3b, MOJSAPHAs U HENOJIIpHAas KOBAJCHTHAs CBA3b, MOHHAs
CBSI3b, WOH, KaTHUOH, aHWUOH, pacTBOp, MaccoBasi JOJs BemecTBa (TPOLIEHTHAS
KOHIIEHTpAIUs) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUI U IPUMEHSTH 3TU MOHATUS
P OTMCAHHH BEIIECTB M MX MPEBPAICHUH;

UCIIOJTb30BaTh XMMHYECKYI0 CUMBOJUKY Ui COCTaBJIeHHs (OPMYJ BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUN;

OTIPENIETISATh BaJIGHTHOCTh AaTOMOB DJIEMEHTOB B OWHApHBIX COCJAMHCHUSX, CTCIICHb
OKHUCJICHHS JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, TMPUHAMICKHOCTh BEIIECTB K
onpeeNEHHOMY KJIacCy COCIMHEHUN 1O (opMysiaM, BHJI XUMUYECKON CBSI3M (KOBAJICHTHAS
Y MIOHHAs1) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBath cMbica Ilepuoanueckoro 3akona JI. WM. MenpaeneeBa: Ie€MOHCTPUPOBATH
MOHUMAHUE TMEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XHUMHUYECKHX DSJIEMEHTOB OT UX
noysioxkeHuss B llepuoguyeckoil cucreme, 3aKOHOB COXPAHEHMSI MacChl BEIIECTB,
MOCTOSIHCTBA COCTABA, ATOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

OTHCHIBATh M XapaKTepu30BaTh Ta0muuHyo Gopmy [leproamueckoit cucTeMbl XUMHYECKHIX
AJIEMEHTOB: pa3WyaTh TOHATHS «TJaBHas moArpynma (A-rpynma)»y W «moOodHas
noarpynna (b-rpynmna)», Mansie U OOJBIINE MEPUOJIBI, COOTHOCUTH 0003HAYCHHUS, KOTOPHIC
uMeroTcss B Tabmune  «llepwonmmueckass cuctema  XUMUYECKHX — djemeHToB 1.
W. MenneneeBa» C 4YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XUMHUYECKUX
2JIEMEHTOB (COCTaB W 3apsii sj]pa, OOIIee YHUCIO IIEKTPOHOB M pacHpelesieHHe UX I0
AIEKTPOHHBIM CJIOSIM);

KJIACCU(UITMPOBATh XUMHUYCCKUE DJICMCHTHI, HEOPTaHUYECKHE BEIICCTBA, XHUMHUYCCKUC
peaxiuu (10 YKUCITY U COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3D (DeKTy);
XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MOATBEPXKIAsi OINHCAHWE TPUMEPAMH MOJCKYJSIPHBIX ypaBHEHUN COOTBETCTBYIOIINX
XUMUYECKUX PEAKIUN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX Kaue€CTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHYECKUX MPEBPALICHUI B Pa3IUYHBIX YCIOBUAX;

BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO J0JIO
XUMHUYECKOT0 3JIEMEHTa 1Mo (opMyJie COeIMHEHUs, MACCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIInH;

MPUMCHATH OCHOBHBLIC OIICpalluU MBICTIUTEIIbHOM JACATCIIBHOCTH — aHaJlIu3 W CHUHTC3,
CpaBHCHHUC, O606H.[€HI/IC, CUCTCMATHU3aluIo, KJ'IaCCI/I(i)I/IKaI_II/IIO, BBIABJICHHUC TIPUYHUHHO--
CJIICACTBCHHBIX CBsI3El — IJi1 U3y4YCHUA CBOICTB BE€IICCTB W XUMHUYCCKHX peaKuHﬁ,

€CTECTBEHHO-HAayUHble METOJIbl MO3HAHUS — HAOII0JIEHHe, U3MEpPEHHE, MOJIEIUPOBaHUE,
AKCIEPUMEHT (peabHbIN U MBICICHHBIN);

clenoBaTh ~ IpaBWJIaM  IOJIb30BAaHMSI ~ XMMHUYECKOM  mocyaod ©  J1abopaTOpHBIM
00OpyIOBaHMEM, a TaKXKe IpaBHjaM OOpalleHUs] C BELIECTBAMU B COOTBETCTBUHU C
MHCTPYKUUSAMHU TI0 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHUYECKHUX OIBITOB IO IMOJYYEHHUIO U
COOMpaHUIO ra3000pa3HBIX BELIECTB (BOJOPOJA U KUCIOPOAA), IPUTOTOBICHUIO PaCTBOPOB
C ONpENeNEHHON MacCOBOM JI0JIEH PaCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U MPOBOJHUTH
XMMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEI0YEH M KUCIIOT C IOMOIIBIO
UHAMKATOPOB (JTakMyc, (heHondTaner, METHIOPAaHK U IPYTHe).



K xoHIy oOy4yeHMs B9 kuacce IpEJAMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKHX IIOHSATHUWA: XUMUYECKHHU JJIEMEHT, aToM,
MOJIEKYJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BaJIEHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKAsl PEaKLMsl, XUMUYECKasl CBA3b,
TEIIoBOM 3¢ (deKT peakuuud, MOJIb, MOJSPHBIA O0BEM, pACTBOP, DIICKTPOIIUTHI,
HEDJIEKTPOJIUTHI,  ANEKTPOJUTHYECKAs  JUCCOLMAIMS, PEaKIUM HOHHOTO  OOMeEHa,
Karajam3aTop, XHMHYECKOe paBHOBecHe, OOpaTUMble U HEOOpaTUMBIC PEaKIIUH,
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINM, OKUCINUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(pOTEPHOCTh, XUMUYECKasi CBSI3b (KOBAJICHTHAsI, HOHHAS,
MeTaJlJI4ecKasi), KpUCTAJUIMUecKas pemeTka, KOppo3us METaJIOB, CIUJIaBbl, CKOPOCTh
XUMUYECKOM peakiuu, nmpeaenbHo gomnyctumas konuenrpauus [1JIK BeniecTsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHI ¥ IPUMEHSTH 3TU MOHATUS
IIPY OMHMCAHUM BEIIECTB U UX MPEBPAICHUM;

UCTIONTb30BaTh XUMHYECKYI0 CHMBOJUKY JUISI COCTaBJICHHS ()OPMYJI BEIIECTB M ypaBHEHUI
XUMHYECKUX PEAKIIUH;

ONPENENATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHUX HJIEMEHTOB B COEIMHEHMSIX
Pa3IMYHOTO COCTaBa, MPUHAIICKHOCTH BEIIECTB K OMPEIEIEHHOMY KIIACCy COSIUHEHUH MO
dopMynaM, BUA XUMHUYECKOW CBsA3M (KOBaJeHTHAsl, HWOHHAs, MeTa/lInyeckasi) B
HEOPTaHWYECKUX COCTUHEHUSX, 3aps]l HOHA TI0 XUMUICCKOU (GopMmylie, XapaKkTep Cpebl B
BOJAHBIX PAcCTBOPAX HEOPraHWYECKUX COEAMHEHHH, THUN KPUCTANIMYECKONM pPEIIETKU
KOHKPETHOT'O BEIIIECTBA;

packpwiBaTh cMmbich [lepuoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATH €ro0
MOHMMAaHUE: OMHCHIBATh U XapaKTepHU30BaTh TaONu4uHy0 Gopmy [leprnoaudeckoid CUCTEMBI
XUMHUYECKUX JJIEMEHTOB: pa3jnuyaTh IMOHATHS «IJaBHas mnoiarpynna (A-rpynma)» u
«mmobouynas moxarpymnmna (b-rpymma)», wmameie W OOJIBIINE TEPUOIBI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpbIE HMMEIOTCSI B NEPUOAMYECKON Tabiuie, €  YHUCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB M 3aps sijapa, oo1ee
YUCJIO JJIGKTPOHOB M pacipeliesieHne MX IO AJIEKTPOHHBIM CJIOSIM), OOBSCHATH oOIIne
3aKOHOMEPHOCTU B M3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX COCIMHEHHMM B Mpejenax Majibix
MEPUOJIOB U TJIABHBIX MOJArPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KIAaCCU(UIIMPOBATh XUMHUYECKHE OJIEMEHTHI, HEOpraHMYeCKHe BEeIIeCTBa, XHUMHUYECKUE
peakiuu (1o YMCIly U COCTAaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEINIOBOMY 3P (DEKTY,
M0 U3MEHEHUIO CTENeHE OKUCIEHUS! XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) O0IIKE U crieln(UISCKUe XUMHUECKUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEpPXKIasi OINHCAHME IPUMEpPAaMU MOJIEKYJSPHBIX M HMOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;

COCTaBJISITh YPAaBHEHUS DJEKTPOJUTHUYECKON IUCCOLMAIMU KHUCIOT, WIEJOYEd M COJIeH,
MOJTHBIE U COKpAIIEHHBIE YPaBHEHMSI PEaKIUii MOHHOTO OOMEHa, YpaBHEHHS peakluu,
MOATBEPKIAIONINX CYIIECTBOBAHME T€HETHMUECKOM CBSI3M MEXJY BEIECTBAMH Pa3IMUHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUNA  IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca STUX peaKuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHMS, BO3MOXKHOCTH
MPOTEKAHUsI XUMUYECKUX MPEBPAILCHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYFO MAacChl BEIIECTB, MACCOBYIO JOJIO
XUMHYECKOTO dJIEMEHTa 1Mo (OpMyJie COeIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PAcTBOPE,
IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEaKIIVH;

coOnrofaTh  MpaBWiIa  MOJIb30BAHHUS ~ XUMHYECKOW  TocyAod W J1abopaTOpHBIM
o0opyioBaHHEM, a Tak)Xe TMpaBWiIa OOpamieHuss C BEIIECTBAMU B COOTBETCTBUH C



UHCTPYKIIMSMHU TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XMUMHUYECKHUX ONBITOB IO MOJYYCHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO Ta3a);

MPOBOANUTH PEAKIUU, MOATBEPKIAIONINE KAueCTBEHHBI COCTaB pAa3iMYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM ITyTEM XJIOPUI-, OpOMHUI-, HOUI-, KapOoHaT-, hocdar-, CHITHKAT-,
cynb(dar-, TUIPOKCUI-UOHBI, KATHOHBl AaMMOHHS W HWOHBI HU3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;

IMPUMCHATH OCHOBHBIC ONl€paliun MBICIUATENLHON ACATCILHOCTU — aHAJIU3 U CUHTE3, CPAaBHCHUC, 0606HIGHI/IC,
CUCTEMATU3allUIO, BBLIABJICHUC NPUINHHO-CICACTBCHHBIX CBsA3EH — JJIe U3Yy4YCHUA CBOMCTB BCIICCTB H
XUMHNYCCKUX peaxuﬂﬁ, €CTCCTBCHHO-HAYYHbIC METOAbI ITO3HAHUS — Ha6J'IIOI[eHI/Ie, HU3MEPECHUE, MOACIIMPOBAHUE,
SKCIEPUMEHT (peasbHbIN 1 MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HauMeHoBaHue Kosan4yecTBo 4acoB
n/ pa3aesioB u TeM KOHTpOILHBI IpakTuyecku JuexkTpoHHbIe (HU(POBBIE) 00pa3oBaTeIbHbIE PECYPChI
Bceero
n IporpamMMel e padoThbI e padoThbl
Paszgea 1. llepBoHayaibHbIe XMMUYECKHE TOHATHS
XUMUS — BaKHas
00J1acTh
€CTECTBO3HAHMS U
1.1 o 5 2 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
MPaKTUYECKON
NEATeTLHOCTH
YyeJoBeKa
BemectBa u
1.2 XUMHYECKHE 15 1 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
peakimn
Wroro no pazueny 20

Pasznen 2. Ba:xxneiimue NpEeACTABUTEC/IN HCOPraHNIECCKUX BCIIECCTB

Bo3znyx. Kucnopo.

2.1 [Tonstue 06 8 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
OKCHJIAX

2.2 Bonopo. Howsrue 8 1 bu6nmoreka [{OK https://m.edsoo.ru/7f41837¢
0 KHCJIOTaX M COJISIX
Bopna. PactBopsl.

2.3 [TousiTue 06 7 1 1 bubnuoteka [{OK https:/m.edsoo.ru/7f41837¢
OCHOBaHMSIX
OCHOBHBIE KJ1aCChl

24 HEOPraHUYECKUX 11 1 1 bub6muoreka LIOK https:/m.edsoo.ru/7f41837¢
COeIMHEHUN

Wroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u Ilepuognyeckas cucrema xummudeckux 3j1eMeHToB /I. . MengesieeBa. CTpoeHHe aTOMOB.



https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697366982335600&usg=AOvVaw11cEEy6e2GeB0PVIcJXzR2
https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697366982333811&usg=AOvVaw3P5jbS1wGrQmjBqkGEFmIF
https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697366982332059&usg=AOvVaw2G7aK19NSVN9kRPKdDP_aS
https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697366982330298&usg=AOvVaw17nJ1sKQ83LbzoZelDQ_iz
https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697366982325677&usg=AOvVaw04g2-I5llKd5u85nFOTZzY
https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697366982323915&usg=AOvVaw2fBFIv0qvo-bJEMO6dU4Zi

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PCAKIHHU

[lepuonnueckuii
3aKOH U
[Iepuonnueckas
3.1 encremMa 7 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
XUMUYECKUX
anemeHToB Jl. U.
Menneneesa.
CtpoeHue aToma
XuMUYECKas CBS3b.
3.2 OxucanTensHo- 8 1 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC
peaxkuu
Hroro no pazneny 15 bubnunoteka LIOK https:/m.edsoo.ru/7f41837¢
PezepBHOE Bpemsi 3 bubnuoreka IIOK https:/m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO
YACOB I10 72 4 5
[TPOI'PAMME
9 KJIACC
Ne | HanmMmeHoBaHHNE KoaudecTBO yacoB
n/ pa3aesioB u TeM B KOHTPOJILHBI IpakTHYecKHe duekTpoHHbIe (LM pPoBHIE) 00pa3oBaTe/ibHbIE PeCypPChl
I NMpOorpamMmsbl cero o padoThI padoThI

Pasnen 1. BemecTBo 1 XMMHU4ecKHe peaKuu

IToBTOpEHUE U
yriry0JieHue 3HaHUI

1.1 5 1 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IeJioB
Kypca 8 kiiacca
OcHOBHBIE

1.2 3aKOHOMEPHOCTH 4 bubmuoreka [{OK https:/m.edsoo.ru/7f41a636
XUMHYECKUX

peaxkuu



https://www.google.com/url?q=https://m.edsoo.ru/7f41a636&sa=D&source=editors&ust=1697366982361247&usg=AOvVaw1hUSFG3BMhLpigd78NIJSw
https://www.google.com/url?q=https://m.edsoo.ru/7f41a636&sa=D&source=editors&ust=1697366982358509&usg=AOvVaw1lwqqg4Tu82imsSVfw-Eax
https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697366982347708&usg=AOvVaw0ak1qbKnqzHMAARIfXyDrj
https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697366982345695&usg=AOvVaw1uDUxmdXP-rfLbSmPB99kY
https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697366982343515&usg=AOvVaw1c7bOLcNE_-6xckpimsZZL
https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697366982340827&usg=AOvVaw0_ZD3bIYfeVBQ4ppwiE_h-

:‘)HGKTpOHI/ITI/I‘ICCKaH

JUCCOITHAITHS.
1.3 XuMu4eckue 8 bubmuoteka [{OK https://m.edsoo.ru/7f41a636
peakiuu B
pacTBopax
Wroro no pazueny 17

Pa3zgen 2. HeMeTaJJILI M X CO€UHEH

451

2.1

OOmras
XapaKTepUCTUKA
XUMHYECKHUX
sneMeHToB VIIA-
rpynnsl. ['ajgoressl

bubnmoreka L{OK https://m.edsoo.ru/7f41a636

2.2

O6mas
XapaKTepUCTHKA
XMUMHUYECKUX
anemMeHToB VIA-
rpynnsl. Cepa u eé
COEIMHEHUS

bubmuoteka [{OK https://m.edsoo.ru/7f41a636

23

Obmas
XapaKTepUCTHKA
XUMHYECKHX
snemMeHToB VA-
rpynnsl. A30T,
¢dochop u ux
COETMHEHUS

bubnunoteka LIOK https://m.edsoo.ru/7f41a636

24

Obmas
XapaKTepUCTHKA
XUMHYECKHX
aneMeHToB [VA-
IPYIIIBL. YTIEPOI U
KPEMHHH U UX
COETMHEHUS

bubnmnoreka [{OK https://m.edsoo.ru/7f41a636



https://www.google.com/url?q=https://m.edsoo.ru/7f41a636&sa=D&source=editors&ust=1697366982374412&usg=AOvVaw093TAg0c2IjBMZt8SXtiwG
https://www.google.com/url?q=https://m.edsoo.ru/7f41a636&sa=D&source=editors&ust=1697366982372559&usg=AOvVaw0T0-3JXTXnxIQ64UuZ1kjl
https://www.google.com/url?q=https://m.edsoo.ru/7f41a636&sa=D&source=editors&ust=1697366982370753&usg=AOvVaw2fsgJCc6k6_wYLJBa1ag-g
https://www.google.com/url?q=https://m.edsoo.ru/7f41a636&sa=D&source=editors&ust=1697366982368947&usg=AOvVaw0WiDWcy2tvVyHFYAinyDJV
https://www.google.com/url?q=https://m.edsoo.ru/7f41a636&sa=D&source=editors&ust=1697366982363610&usg=AOvVaw2mmVKUKiMxOPigQ61-FT-t

Wroro no paszueny | 25 |

Pa3zgen 3. MeTaJJIbI M UX CO€IHHECHUSA

3.1 Obmme croiicTra 6 bubnuoteka [{OK https:/m.edsoo.ru/7f41a636
METaJIOB
Baxwuerimme
3.2 METaJTbI U UX 16 1 2 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
COCJTUHCHUS
Wroro no pazueny 20
Paznen 4. Xumus u oKpyskamomas cpeaa
BemectBa u
4.1 MaTepHabl B KU3HU 3 bubmumoreka LIOK https://m.edsoo.ru/7f41a636
9eJIoBeKa
Hroro no pazgeny 3
PeszepBHOE Bpemst 3 bubmuoreka LIOK https:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB I1O 72 4 7

I[TPOTPAMME
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https://www.google.com/url?q=https://m.edsoo.ru/7f41a636&sa=D&source=editors&ust=1697366982385587&usg=AOvVaw3mRaSHLd4fOCzrxCni8DWD
https://www.google.com/url?q=https://m.edsoo.ru/7f41a636&sa=D&source=editors&ust=1697366982380934&usg=AOvVaw3-ZGf66-bND22hx7VcUqt_
https://www.google.com/url?q=https://m.edsoo.ru/7f41a636&sa=D&source=editors&ust=1697366982379136&usg=AOvVaw34f_bSmK2Wb0QID5plDliw




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYEHUKA

Xumus. 8 knacc/[Nabpuensa O.C., Octpoymos W.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIIECTBO ,
M3natensctBO «lIpocBemenuer; 2023;

Xumus 8 kimace: yueonuk O.C.I'abpuensn.-3-e usn., mepepad.-M.: lpoda, 2022;

Xumus. 9 knacce/I"adbpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AKnMOHEpHOE 0OIIECTBO ,
WznatensctBo «IIpocBemenuey; 2023.

METOAUYECKHUE MATEPHAJIbI JJIS1 YUUTEJIA

T'abpuensm, O. C. Xumus. 8 Kiacc: yu4eOHHUK U1 001eoopa3zoBaTesbHbIX yupexkaenuit O. C.
INabpuensu. -M.: JIpoda, 2021.

Cooprux MaTepuaioB MO peaau3ainuu GpeaeparbHOr0 KOMIIOHEHTA TOCY1apCTBEHHOTO
cTaHapTa o0uiero oOpa3oBaHus B 00111e00pa30BaTeIbHBIX yUpexaeHusx Bosrorpaackoit
obmactu -Bosrorpan: Yaurens, 2006.

T'abpuenan, O. C. Xumus. 8 KJ1acc: KOHTPOJIbHBIE U ITpoBepouHblie padoTel O. C. ["abupuensH u
ap. - M.: JIpoda, 2023.

T'abpuenan, O. C. Xumus. § kiacc: pabodas Terpanp kK yueOnuky O. C. ['abpuensaa O. C.
I'abpuensn, A. B. flmrykosa. - M.: [Ipoda, 2021.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETH UHTEPHET

MynbpTuMeanitHbie 00pa30BaTeIbHBIE PECYPCHI.

http://www.chemnet.ru

["azera «Xumus» U calt 1y1s yuutens «5 uay Ha ypok xumum» http://him.1september.ru.
Enunas komnexkuus LHOP: [Ipenmernas komnekuus

«Xumus» http://school-collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
DnekTpoHHas OMOIMOTEKa yUeOHBIX MaTepHaioB Mo XxuMuu Ha optane Chemnet.
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