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MHOACHUTEJIBHAABAIIMCKA

[IporpamMma 1Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs COCTaBJICHAa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacrasieHHbix B @I'OC OO0, a takxke Ha ocHOBe (enepaibHON paboyeil mporpamMmbl
BOCIIUTAHUS M ¢ y4ETOM KOHLEHIIMH MPEToIaBaHusI YIeOHOTO IpeaMeTa «XUMHs» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[Tporpamma mo XuMuu Aa€T MPENCTaBICHUE O LENAX, OOIIel CTpaTeruu 0OydeHUs], BOCTIUTAHUS U
pa3BUTHS OOYdYaIOUIMXCS CPEACTBaMHU y4eOHOTO NpenMeTa, YCTaHABJIMBAET 00S3aTENIbHOE MPEIMETHOE
coJiep’KaHue, MpeaycMaTpuBaeT paclpelieieHUe ero mo KjaccaMm U CTPYKTYpUPOBAaHME IO pas3zieiam U
TeMaM [pOrpaMMbl [0 XUMHUH, ONpPEIENsIeT KOJIMYECTBEHHbIE M KAaYeCTBEHHBIE XapaKTEPUCTHKHU
COJIEp’KaHUs, PEKOMEHyEMYI0 IOCIEA0BATEIbHOCTh H3YUYEHHUS XMMHHM C Y4ETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM y4EOHOIrO MpoIlecca, BO3PACTHBIX OCOOEHHOCTEM oOyuarouiuxcs,
onpeenseT BO3MOKHOCTH IpeaMeTa JJis peain3allii TpeOOBaHUN K pe3ysibTaTaM OCBOEHMSI OCHOBHOM
00pa3oBaTeIbHON TMPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a TaKkKe TPeOOBaHUN K
pe3yiapraTaM OOydeHUss XMMHUM Ha YpOBHE ILeJlell M3ydeHHus IpeiMeTa U OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEIbHON AEATEILHOCTH 00yYaIOUIErocs 0 OCBOCHUIO YU€OHOTO COACPKAHUS.

3HaHME XUMHUHU CIYXUT OCHOBOH s (opMHpOBaHMS MHUPOBO33pEHHUS O0Oydarolerocs, €ro
MIPEJICTaBICHU O MaTepHallbHOM €IMHCTBE MHpa, BAXKHYIO pOJIb HUIPalOT (QOpMHpPYEMble XHMHEH
MIPEJICTaBJICHMSI O B3aMMOIIPEBPALIEHUSIX SHEPTUU U 00 3BOJIOIUY BEIIECTB B MPUPOJE, O MYTAX PEIICHUS
JI00aTBHBIX TTPOOJIEM YCTOMYMBOTO Pa3BUTHS UEIOBEYECTBA — CHIPHEBOM, YHEPTETUUECKOM, TTUIIICBON U
AKOJIOTUUYECKOU O€30TIaCHOCTH, MPOOJIeM 3[paBOOXpPaHEHUS.

N3ydenune xumun:

CIOCOOCTBYET pealu3allid BO3MOXKHOCTEH [UIsi caMOpa3BUTHS U (OPMUPOBAHUS KYIbTYpbI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B OPMHUPOBAHUE MBIIUICHHS] M TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcsi, HaBbIKOB
X CaMOCTOATENbHONH Y4eOHOU NEesATENbHOCTH, IKCHEPUMEHTANIbHBIX W HCCIEAOBATEIbCKUX YMEHHH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOMN KU3HU, TaK U B MPO(HECCUOHATILHOM eI TENIbHO CTH;

3HAKOMUT €O CHEUU(PHUKON HAy4yHOTO MBILIUICHHUS, 3aKJIaJbIBAE€T OCHOBBHI IIEJIOCTHOTO B3IJIsa Ha
€IMHCTBO MPUPOJBI U YEJIOBEKa, SIBISIETCSA OTBETCTBEHHBIM STaroM B ()OPMUPOBAHUM ECTECTBEHHO--
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

crocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlaHnHble HampaBiieHUS B OOYUYE€HUH XUMHUHU 00eCreYrBarOTCs crienu(UKon coaepkaHus ydeOHOTO
IpeMeTa, KOTOPBIH SIBJISETCS MeIaroru4ecky aJanTUPOBAHHBIM OTpaKeHHeM 0a30BOM HayKHM XMMUU Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO oO0miero oOpa3oBaHHS OPHEHTUPOBAH HA OCBOCHHE
O0Oy4YaroUIUMUCST CUCTEMbl IE€PBOHAYAJIBHBIX TOHATUN XUMHUHU, OCHOB HEOPraHHMYECKOH XUMUU H
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa coaep:kaHus IpOrpaMMBbl IO XUMHUH COPMUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0J]a K
e€ nzydeHnro. CozeprkaHnue CKJIAbIBAECTCA U3 CUCTEMBI MIOHATHM O XUMUYECKOM DJIEMEHTE U BELIECTBE U
CUCTEMBI MOHATUN 0 XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHBI MO MPUHITUITY
MOCJIEI0BATENLHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPECTABICHUN PA3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTOy4EHUSIKAKOCHO BBIBCETOECTECTBO3HAHUS;

— Ilepnoanueckorozakona/l.M1.MenaeneeBakakOCHOBHOT03aKOHAXUMUU;

— YYEHHUAOCTPOECHUMATOMANXUMHUECKOU CBSI3U;



— MPEICTaBICHUHO0IEKTPOINTHUECKON TMCCOIIMAIMUBEIIECTBBPACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCA HA OCHOBE 3MIIMPUYECKH MOJYYEHHBIX U OCMBICIEHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEAOBATEIFHO OT OJHOTO YPOBHS K JIPYroMY, BHITIONHSSA (DYHKIIUH OOBSICHEHUS
U TIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHS U BO3MO>KHOCTEM NPAKTUYECKOTO NPUMEHEHUS U IOIY4EHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue MporpamMMbl 10 XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKOU
COCTaBJISAIOLIEH HAYYHOM KapTHUHBI MUpPA B JIOTMKE €€ CUCTEMHOW MPHUPObI, LIEHHOCTHOIO OTHOIIEHUS K
HAayyHOMY 3HAHUIO U METOJaM IO3HaHUA B Hayke. V3ydueHuWe XMMHM NPOUCXOIUT C IPHUBJICUYECHHEM
3HAHUWH3paHEeen3ydEeHHBIXyueOHbIXIpeAMeTOB  « OKpy)atomuimMup»,«buosnorus. S—7kinaccbimu
«®Dusuka.7 Kimacey.

[Ipun3yyeHUUXUMUK TPOUCXOAUTHOPMUPOBAHME3HAHU OCHOBXMMHYECKONM HayKu KakoOjacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKOH NIEATENIbHOCTH YeI0BEeKa U KaK OJTHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyNbTYpbl. 3ajaya y4yeOHOro MpeaMeTa COCTOMT B (POPMHUPOBAHMHM CUCTEMBl XUMHYECKHUX
3HAHUW — BaXXHEUIUX (AKTOB, TMOHATHI, 3aKOHOB M TEOPETUUECKHX TOJIOKEHUH, JOCTYIMHBIX
000011eHNIT MHPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B MPHOOIIEHMH K HaydyHbIM METOAaM
MO3HAHUS MpPH M3YYEHUM BEIIECTB M XUMUYECKMX peakuud, B (OpMHpPOBAaHMM U Pa3BUTUU
MO03HABATEIbHBIX YMEHUU U UX NMPUMEHEHHH B y4eOHO-TIO3HABATEIbHOM M yueOHO-HMCCIIe10BaTENbCKON
NeSITeIbHOCTH, OCBOCHUH TIPAaBHJI O€301aCHOr0 0OpaIleHHsl ¢ BEECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipn u3yyeHHH XUMUU Ha YpOBHE OCHOBHOTO OOIIero oO0pa3oBaHUsl Ba)KHOE 3HAYEHHE MPHOOpETH
TaKHe LU, KaK:

— (opmupoBaHHEe MHTEIJIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSTEIbHOMY TMPUHATHUIO pELIEHUH, CINOCOOHOW ananTUpoBaThCsi K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OOYyJaronuxcs K
CaMOCTOSITENIbHOM TO3HABATENbHON JESATENIbHOCTH, HAYYHBIM METOJaM T[O3HaHUsA, (POPMHUPYIOIIUM
MOTHBAIMIO M pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecrmedyeHHe  YCIOBHH, CIOCOOCTBYIOIIMX  MPUOOpPETEHHIO  OOy4JaIOIMIMMHCS  OTbITa
pa3HoOOpa3HOM NeATeNbHOCTH, MO3HAHMSI M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE U1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢QopmupoBanue o0mel (QyHKIIMOHATBLHOW U €CTECTBEHHO-HAYYHOUW I'PAaMOTHOCTH, B TOM YHCIIE
YMEHHH 0OBSCHATH U OLICHUBATH SIBIICHUS OKPYKAIOIIEr0 MUPA, UCIOJIb3YSl 3HAHUS U OIBIT, [IOJIy4YCHHBIE
IpU W3YYEHUU XUMUU, MPUMEHSATh UX IMPH PElICHUH MPOoOJIeM B TMOBCEIHEBHOM >KM3HH U TPYIOBOU
NEeSTEIIbHOCTH;

— dopmupoBanue y oOy4aroUuxcs TYMaHHUCTHYECKUX OTHOILIEHWH, TOHHMMAaHUS ILI€HHOCTH
XMUMHYECKUX 3HAHUM IJI BBIPAOOTKU KOJOTHYECKH I€]1eco00pa3HOro MoBEACHUs B OBITY U TPYIOBOM
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBbS U OKPYXKAIOLIEH IPUPOIHOM CPeibl;

— pa3BUTHE MOTHUBAMUA K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIHMTAHHIO Ha
OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKHX LIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HaNpaBJICHHOCTH JalbHENIIero 00y4eHusl.

OOmiee uuClIO 4YacoB, OTBEAEHHBIX M H3YYEHUS XHMUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiseT 136 yacos: B 8 kiacce — 68 dacoB (2 yaca B Henento), B 9 kinacce — 68 gacos (2
yaca B HEJIEIIO).



COJEP KAHUEOBYYEHUSA

8 KUIACC

IlepBoHaYAIbHBIEXHMUYECKHETIOHATHSA

[Ipenver xumuu. Poiab XMMHUM B JKM3HHU 4YeJIOBEKa. XUMHS B CUCTEME HayK. Tejla ¥ BEIIEeCTBA.
@u3MYECKUEe CBOMCTBA BEIIECTB. ATrperarHoe COCTOsIHUE BemlecTB. [loHATHE O MeTonax NO3HAHUS B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3ieicHus CMeCeH.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE 3JeMeHThl. CHUMBOJIBI XUMHUYECKHX AJIeMEHTOB. lIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckas Gopmyiia. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBACOCTaBA
BemecTB. OTHocuTenbHass aTomMHas Macca. OTHOcUTENbHAsE MOJIEKyNsspHas wmacca. MaccoBast J0Js
XUMHUYECKOTO AJIEMEHTA B COCTUHCHHH.

KonnuectBo BemectBa. Moabs. Monsippas macca. B3anMOCBA3b KOJIMYECTBA, MAacChl M 4YHUCia
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHH.

dusnueckue U XUMUYECKHUE SIBJICHHUS. XUMHUYECKas peakius U e€ MpPU3HAKU. 3aKOH COXpaHEHUS
MacChl BEIIECTB. XWUMHUYECKHE YypaBHeHUs. Kriaccupukarmuss XUMHYECKHUX peakmuil (COeaMHEHHS,
pasnoKeHus1, 3aMeleHUs, 0OOMEHA).

Xumuueckuitakcnepumenm:

3HAKOMCTBO C XUMHYECKOU MOCY0#, TpaBUiiaMu padOTHI B JabopaTopuu B IpuéMamMu oOparieHus
¢ JnabopaTopHbIM O0OOpyJOBaHWEM, W3yYeHHWE M ONHUCAaHHE (PU3UUYECKHX CBOWCTB 00pa3IoB
HEOPraHMYECKHX BEIIECTB, HaOmoaeHne (u3mdeckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, pacTUpaHHUE
caxapaBCTyIKe, KHIIEHHEHU KOHACHCAllMs BOJIbI)M XUMHUYECKHX (TOPEHHECBEYH, MPOKAITMBAHHEMETHOU
MIPOBOJIOKH, B3aUMOJICICTBHE Mella C KHUCJIOTOW) SIBICHWH, HaONIoleHWe U OMNHCaHWe NPU3HAKOB
MPOTEKAHUSI XUMUYECKUX PeaKIuil (pa3iokeHne caxapa, B3aUMOJEHCTBUE CEPHOI KHUCIOTHI ¢ XJIOPUIOM
Oapus, pasnoxxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJICHCTBHE JKelle3a C pACTBOPOM COJIH
menu (I1), u3ydenne croco60B pa3aesieHusi CMeCeid: ¢ TOMOIIBI0 MarHuTa, PrIIbTpOBaHNE, BHIMIAPUBAHHE,
TUCTUIUTSILMS, XpoMmaTorpadus, MpoBeIeHHE OYMCTKU IOBApEHHOW coJid, HAONIOJEHHWE U OIHUCaHHEe
pEe3yJIbTaTOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH COXpPAaHEHHsS] Macchl, CO3JaHHe Mojemeit
MOJIEKYJ (ITapOCTEPKHEBBIX).

BaxuHeilimuenpeacraBuTeJIMHEOPraHUYeCKUXBeEIeCTB

Bo3nyx — cmech razos. CoctaB Bozayxa. Kucnopoa — aneMeHT u npoctoe BemiecTBo. Haxoxnenue
KHCIIOpO/ia B IpUpoJie, (hu3nuecKrue U XMMU4ecKkre cBoicTBa (peakiuu ropenusi). Oxcunsl. [lpumenenue
kucnopoaa. CrocoObl MOJIydeHHS KHCIOpoAa B JAa0OpaTopuM ¥ MPOMBIIUIEHHOCTH. KpyroBopot
KHcIopo/a B mpupoae. O30H — alioTponHas MoAU(UKALNS KUCIOPOa.

TennoBoit a3hpexkT xumudeckoil peakiiuy, TEPMOXUMUYECKIE YPABHEHHUSI, K30~ HIHIOTEPMUYECKIE
peakiuu. TomnuBo: yroib W MeTaH. 3arps3HEHHE BO3JyXa, YCUJICHHE MapHUKOBOTO dddekra,
paspylieHre 030HOBOTO CIIOS.

Bonopon — snmemeHT u mpoctoe BemiecTBO. HaxoxkaeHue Bojgoponaa B Mpupoie, (pU3NYecKue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTel u conu.

MonspHblii00bEMrazoB. Pacu€ThInoXuMHYeCKUM YpPaBHEHUSIM.

dusnueckue cBoicTBa Boabl. Bona kak pactBopurtens. PactBopbl. HackllieHHbIE 1 HEHACHIIIEHHbBIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi [0yl BEIIECTBA B pacTBOpe. XHUMHUYECKHE
cBoiictBa Bojabl. OcHOBaHuA. Ponb pacTBOpOB B MPHUPOJE U B KU3HU 4YesnoBeka. KpyroBopoT BOJbI B
npupojie. 3arpsi3HeHHe NMPUPOIHBIX BOJI. OXpaHa U OUMCTKA IPUPOIHBIX BO/I.



Knaccudukamuss  Heopranmyeckux  coemuHenwit.  Oxcuapl.  Kiaccuukanus — OKCHIOB:
coneoOpasyrone (OCHOBHBIE, KHCIOTHBIE, aM{QOTepHble) U HecojeoOpazyromme. HomeHnkmarypa
oKcu10B. PU3NUECKUE U XMMHUECKHUE CBOICTBAa OKCUIOB. [losyuenue okcuios.

OcnoBanus. Knaccudukanus ocHOBaHUIL: IENOYM W HEPACTBOPUMBIE OcHOBaHMA. HoMeHkiaTypa
OCHOBaHUH. DU3NUYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknatypa kucinoT. @u3nueckue 1 XUMHYECKHE CBOMCTBA
kucnoT. Pan aktuBHoctu metasuioB H. H. bekerosa. [losydenue Kucior.

Conu.Homenknarypacosnei. @uznueckuenxumuyeckuecBoiicrpacoseil. [lonyuenneconei.

I'enernueckas cBs3b MEXAY KacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuiiakcnepumenm:

KaueCTBEHHOE OIpEJENICHUEe COJIep’KaHusl KUCIOpoJa B BO3JyXe, IOJIydeHUE, COOMpaHue,
pacrno3HaBaHHe U U3yYE€HHE CBOMCTB KHUCIIOPOJia, HAOIIOIEHHE B3aUMO/ICHCTBUS BEIIECTB C KHUCIOPOAOMHU
yCIIOBUSI BO3HUKHOBEHHUSI U NpEKpallleHus ropeHust (mokapa), 03HaKOMJIEHHE ¢ 00pasllaMHU OKCHIOB U
OTIMCaHUE WX CBOWCTB, MOJyUYeHHUE, COOMpPaHHE, pacliO3HaBaHNE U U3YyYCHUE CBOWCTB BOJIOPOIa(TOPEHHE),
B3auMojieiicTBue Bojopona ¢ okcugom wmeaw (II) (Bo3MOKHO HCTHONB30BaHUE BHUICOMATEPUATIOB),
Ha0II0ACHINE00Pa3IOBBEIIECTBKOINIECTBOM | MOJIh,CCIIEIOBAHNEOCOOEHHOCTE PacTBOPEHHUS BEIIECTB
C pa3lW4YHOW pPaCTBOPUMOCTBIO, TPHUTOTOBIICHHE PACTBOPOB C OMNPEACIEHHON MacCOBOM J0Jer
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHE BOJbl C METallaMd (HaTpueM M KajiblHeM) (BO3MOKHO
HCI0JIb30BAHME BUJEOMATEPHANIOB), HCCIEIOBaHHE OO0pa3lloB HEOPraHMYECKUX BEUIECTB Pa3IMYHbIX
KJIacCOB, HAONIO/IEHNE WM3MEHEHHs OKpPAacKW WHIUKATOPOB B PAacTBOpaxX KUCJIOT U IIeNoved, M3yuyeHue
B3auMoeiicTBus okcuaa meau (II) ¢ pacTBopoMm cepHON KHCIOTHI, KHCJIOT C METaJlJIaMH, PEeaKIui
HEWTpaIN3alny, IOJyYEHHE HEpPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHME OJHOIO METaJlla JPYrUM U3
pacTBOpa COJM, pEHICHUE SKCIEPUMEHTAJbHBIX 3aJa4 M0 TeMe «BaxHelnme Kiaacchl HEOPraHWYECKUX
COCTMHEHUI.

IMepuonuveckuii 3axkoHn u Ilepumoamyeckasi cucremMa xumuuyeckux -3jiementoB JI. W
MenpgesneeBa. CrpoeHne aToMoB. XuMHYecKas CBA3b. OKHCIMTEIbHO-BOCCTAHOBHTEIbHbIC
peakuuu

[lepBpie MOMBITKH KJIACCU(UKALMM XUMHUYECKHX 3JeMeHTOB. [loHSATHE O Tpymmax CXOJHBIX
AJIEMEHTOB (ILIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJIbl, TaJOreHbl, HMHEPTHBIC Ta3bl). ODJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[Tepuonuueckuii 3akoH. Ilepumoamyeckas cucrema xumuueckux snemeHToB JI. M. Menneneesa.
Kopotkonepuoanast u nnmunHonepuoanas Gopmsl [lepuoanyeckoil cucteMbl XUMHYECKUX 3JIEMEHTOB /[l
N. Menaeneesa. Ilepuonpl u rpymmbsl. OU3HYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB NEpHoJa U
TPYIIBI 3JIEMEHTA.

Crpoenue artomoB. CocraB aroMHbIX saep. M3otombl. OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
obosiouek atoMoB mepBbiX 20 xumuueckux snemeHToB Ilepuoamueckoit cucremsr J[. M. Menneneesa.
XapakTepucTuKa XUMHUYECKOIO 3JIeMEHTa No ero mnoJjoxkenuto B Ilepuoauueckoit cucreme [[. .
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHs pajadyca aTOMOB XHMHYECKHUX OJJIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue llepuoamueckoro 3akoHa W Ilepuoanyeckoi CHUCTEMBl XUMHUYECKHX 3JIEMEHTOB IS
pa3BuTHUsA HayKu U npakTuku. [. . Mennenees — yu4€HbIil U TpaXJaHNH.

Xumuyeckas cBa3b. KoBaneHTHas (moyispHass M HEMOJSPHAS) CBSI3b. DIEKTPOOTPUIATENHLHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okwuciieHUs. OKHCIHUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [lporecchl okuciaeHus u
BOCCTaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.



Xumuueckuiiakcnepumenm:

u3yueHre 0O0pa3loB BEIIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA LUHKA C
pacTBOpaMu KHCJIOT U ILEJIOYEH, NMPOBEIEHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakluil (rOpeHue, peakliuu pas3yioKeHHsl, COETUHEHUS).

Meosrcnpeomemmnwieceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€H NMPU M3YYEHUU XUMHUU B 8 KJlacce OCYILLIECTBIISIETCS depe3
MCI0JIb30BAHNEKAKOOIINX E€CTeCTBCHHO--HAYYHBIX TOHITHI,TAKH TOHSITHMA,SBIISIOMUXCSICUCTEMHBIMH
JUI OTAEIBHBIX PEAMETOB €CTECTBEHHO--HAYUYHOT'O IIUKJIA.

OOm1re ecTeCTBEHHO--HAYYHBIC MMOHATHS: HAyIHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIN3,CHHTE3,
KJaccu(uKanus, MepruoIMIHOCTh, HAOIIOJCHUE, SKCIEPUMEHT, MOJICIMPOBAaHKUE, M3MEPEHUE, MOJEIb,
SIBJIICHUE.

®duznka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIbI, PaAMOAaKTUBHOCTD,
MOJIEKYNa, SJIEKTPUYECKUN 3aps], BEIIeCTBO, TeI0, OOBEM, arperartHoe COCTOSIHME BEIEeCTBa, ras,
(bu3nyeckue BEeIUMUNHBI, €UHUIIBI U3MEPEHHUS, KOCMOC, TUIaHEeTh, 3B€37b1, CoJHIIE.

buonorus:potocunres, apixanue,omochepa.

I'eorpadusa: atmocdepa, rumpocdepa, MuHEpanbl, TOPHBIE TOPOJIBI, IOJE3HBIE HCKOMAeMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemectBonxummnyeckasipeakums

[Iepnoanueckuit 3akoH. [lepmoanueckas cucrtema xumudeckux sneMeHToB J[. M. Mennpeneesa.
CrpoeHue aToMoB. 3aKOHOMEPHOCTHM B HM3MEHEHMHM CBOMCTB XMMHYECKHX 3JEMEHTOB IMEPBBIX TPEX
MEepPUOJIOB, Kallus, KaJdblUs M HMX COCAUHEHUH B COOTBETCTBUU C TIOJOKEHHUEM DJJIEMEHTOB B
[Tepuoanueckoit cuctemMe u CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOM CBA3HM. THUIMBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XUMHYECKON CBA3H.

Knaccudukanuss u HOMEHKJIaTypa HEOPraHUYECKUX BEIIEeCTB. XUMHYECKHE CBONCTBA BEIIECTB,
OTHOCSIIMXCS K pa3jiMYHbIM KJjaccaM HEOPraHWYECKUX COCIUHEHUI, TeHeTudeckas CBA3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanuss XUMHYECKUX peakUuid MO pa3IuyHbIM HpHU3HaKaM ([0 YUCIYy U COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (eKTy, MO H3MEHEHHIO CTENeHEeW OKHCICHHS
XMUMHUYECKUX DIIEMEHTOB, IO OOpAaTUMOCTH, IO YYaCTHUIO KaTajlu3aropa). DK30- U SHAOTEPMHUYECKUE
peaxkuu, TepMOXUMUYECKIE YPaBHEHUS.

[TonsiTneockopocTuxumuyeckoit  peakiuu.[loHsTneo600paTUMBIXM  HEOOPATUMBIXXUMUYECKHIX
peakiusix. [loHsTHE O TOMOreHHBIX U TeTeporeHHbIX peakiusx. llonarue o kartanuze. llonsTue o
XUMHUYECKOM paBHOBecHH. (DaKTOpHI, BIUSIONME HA CKOPOCTh XUMHUYECKOW pEaKLUUU MU TOJOKCHHE
XMUMHYECKOTO PABHOBECHUS.

OKHUCAUTENFHO-BOCCTAHOBUTENFHBIE  PEaKIUH, AIIEKTPOHHBIN 0amaHC ~ OKHMCIUTENHHO-
BOCCTaHOBUTEJHHOU peakiuu. CoCTaBleHUE YPaBHEHUI OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIX PEAKIHA ¢
HCIOJIb30BAHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopust PMEKTPOTUTUYECKON AUCCOIMAIIMH. DINEKTPOJIUTHI U HEANEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMAINK BEIIECTB C Pa3NUYHBIMU BUJAMH XUMUYECKOU CBsi3U. CTENeHb MUCCOLMAIUH.
CunbHbIE U Cllabble AIIEKTPOJIUTHI.

Peakuuu wnonHHOro oOMeHa. YCJIOBHUS TMPOTEKAHUS pEaKUUd HOHHOTO OOMEHa, TOJHbIE U
COKpal€éHHbIe HOHHBIE ypaBHEHHUS peaknuii. CBOWCTBA KHCIOT, OCHOBAaHMM M COJell B CBETe
MIPEJICTaBICHU 00 DNEKTPOIUTHYECKON Aucconuanuu. KadecTBeHHbIe peakiiud Ha WOHBL. [loHsATHE O
TUAPOIIN3E COJIEH.



Xumuueckuiiakcnepumenm:

O3HAKOMJICHHE C MOJICJISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAIJIOB U
HEMeTauoB (rpaduTa M anamasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPHsl), WCCIEAOBAHHE 3aBHCHMOCTHU
CKOPOCTM  XMMHYECKOW  pPEaKUWd OT  BO3ACHCTBHS  Pa3NWYHBIX  (PAaKTOPOB,  HCCIEIOBAHUE
AJIEKTPOIPOBOJIHOCTH PAaCTBOPOB BEILIECTB, IMpPOIECCa JUCCOLMALMU KHCIOT, IIEN04Yed U cojeu
(BO3MOYKHO HCIIOJIB30BAaHME BHJIEO MaTEpUANIOB), MPOBENCHUE OIBITOB, WJUIIOCTPUPYIOIIMX HPU3HAKU
MPOTEKaHUs PeaKiMii MOHHOro oOMeHa (0Opa3oBaHHE OCajJKa, BBIACIICHHE Ta3a, 00pa3oBaHUE BOJIbI),
OTIBITOB, WJUTFOCTPUPYIOUIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIui (TOpeHue, peaKiuu
pa3joXKeHusl, COEAMHEHHs), PACIO3HABAHME HEOPraHWYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX
peaknuii Ha HOHBI, pEIIEHHE SKCIICPUMEHTAIbHBIX 33/1a4.

HemetanapimnxcoeuHeHust

OOmias xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CTpoeHne u HU3NIECKHUE CBOKWCTBA MPOCTHIX BEIIECTB — TaJlOT€HOB. XMMHUYECKHE CBOICTBA
HanpuMmepexiaopa(B3auMoelicTBUECMETallllaMy, HEMeTaulaMu, Iienodamu). Xsoposojopoa. CossiHast
KHCJIOTa, XMMHYECKHE CBOWCTBA, MOJy4yeHHE, NpuUMeHeHue. [leficTBue xjiopa U XJIOpPOBOJOpOJa Ha
OpraHu3M 4YejoBeka. BaxHelmme XIIopuapl ¥ UX HaXOXKJICHHE B TIPUPOJIC.

O6mrast xapakTepuctuka 31emMeHToB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepPHBIC
creneHn okucieHus. CrtpoeHue M (uU3MUecKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOAA U CEPBHI.
AnnoTpornHble MOAU(PHUKAIIMN KUCIOPOJia U cepbl. XUMUYECKHe cBOICTBa cepbl. CepoBOAOPOI,CTPOCHUE,
bu3nveckne U XUMHUYECKHe CBOMCTBA. OKCHIBI Cephbl KaK MPEICTaBUTENN KHCIOTHBIXOKCHIOB. CepHast
KHCJIOTa, (M3MYECKHE M XUMHUUYECKHE CBOMCTBA (OOIIME Kak TMpEeACTaBUTENS Kiacca KHUCIOT |
cnenuduueckue). XUMUYECKUE PEaKlUU, JeKallle B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a MOIy4eHHUs
cepHoi KucHOThl. [IpumeHenue cepHoil KUCIOTHL. CONMM CEpHOM KHMCIIOTHI, KAUECTBEHHAsl peaklus Ha
cynb(dar-noH. HaxoxaeHue cepsl 1 €€ COeTUHEHUHN B MMPUPOJIE. XUMHUECKOE 3arpsA3HEHUE OKPYKarolen
Cpelbl COEAUHEHUSIMH cephbl (KHCIOTHBIE IO, 3arps3HEHHE BO3AyXa W BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILCHUSI.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEpPHBIC
CTETNIEHH OKHUCIECHUSA. A30T, paclpocTpaHeHHE B Mpupoje, (usnueckue M XUMHYECKHE CBOICTBa.
KpyrosopoT a3zora B mpupoae. AMMHAK, €ro (Qu3MYecKMe U XHMHUYECKHUE CBOWCTBA, IMOJyYC€HHUE U
npumeHenne. Coau aMMOHHUA, WX (U3NYECKUE W XMMHYECKHE CBOWCTBA, mpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHBI aMMOHHMS. A30THas KUCJOTa, e€ ModydyeHue, (pusnueckue U XUMHYECKHE CBOICTBA
(oOmme kak TpeacTaBUTENs Kiacca KUCIOT H crenuduyeckue). Mcmonb3oBaHue HUTPATOB U COJeH
aMMOHHMSI B KauecTBE MHUHEpaJIbHBIX YyA0OpeHud. XUMHUECKOe 3arps3HEHHE OKPYKAIOIIEH Cpelbl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC JOXIW, 3arps3HeHHE BO3Ayxa, MOYBBl M BOJ0EMOB). dDocdop,
annotponHble Moaudukanuu docdopa, pusndeckue u xumuyeckue cpoiictBa. Oxcun ¢ocdopa (V) u
docdopHas kuciora, GU3NYECKUE U XUMHUYECKHE CBOWCTBa, moiydyenue. Vcnonb3oBanue (ocdaTtoB B
KauecTBE MUHEPATbHBIX YI0OpEHUH.

O6mas xapakrepucTrka sreMeHToB [VA-rpymmbl. OcCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIE
CTENEHHU OKHUCIEHHs. YTIEepo, alUIOTPOIHble MOU(UKALINK, paclipoCTpaHEHUE B IpUpoe, pU3NUecKue
U XUMHYeckue cBoiicTBa. Ancopbumsa. Kpyrosopor yriepona B mpupoje. OKcuIsl yriepoja, HX
¢u3nyeckue M XMMHUYECKHE CBOWCTBA, NEMCTBUME Ha JKUBbIE OpPraHU3MbI, MOJIy4YeHHE U TNPUMEHEHHE.
DKoslorndyeckue npoodsieMsbl, CBA3aHHbIE ¢ oKcuaoM yriepoaa (IV), rumoresa rio6ambHOro MOTEIUIEHUS
KITUMaTa, TapHUKOBBIN 3(dekT. YronbHas KuciaoTa u e€ comu, X (U3NYECKUE U XUMUYECKUE CBOMCTBA,
noJiydeHue U npuMeHnenue. KauecTBeHHas peakuus Ha kapOoHaT-HOHBI. Vcronb3oBaHHe KapOOHATOB B
OBITY, MEJIUIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM X03HCTBE.



IlepBoHauanbHble NOHATHA 00 OPraHMYECKMX BELIECTBaX KaK O COEAMHEHHUAX yriepoja (MeTaH,
9TaH,d3TUJIEH,alleTUIIEH,ATAaHOJ, [NIMLIEPUH,  YKCYCHAsKUCI0Ta). I lpupoIHBIENCTOUHUKHY  YTJIIEBOAOPO/IOB
(yronp, mnpupoAHbIi ra3, He(Th), MPOAYKTHl HUX nepepadoTku (OeH3WH), UX pPOIb B OBITY H
MPOMBIIICHHOCTH. [IoHATHE O OMOJIOTHYECKH BaXKHBIX BEIECTBAX: JKUpPaAX, O€JIKax, yriaeBoaax — M UX
pOJIK B )KM3HU YelloBeKka. MaTepuaabHOE €JMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCANHEHUN.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, MOJydeHHE U mnpuMeHeHue. CoeauHeHus
KpemHus B mpupoje. OOmue npezncraBieHus o0 oxcuae kpemuus (IV) m kpemHHEBOH Kucnore.
CunukaTel, UX UCIHOJB30BaHUE B OBITY, B IPOMBILIIEHHOCTH. BakHelIne CTpouTenbHble MaTepUabl:
KepaMHKa, CTEeKJIO, LIeMeHT, OeroH, xene300eToH. IIpoOmeMbr 0e30MacHOrO  MCHOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HH.

Xumuueckuiiakcnepumenm:

U3y4YeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIIOTHI, IPOBEJICHHE
KAueCTBEHHBIX pEaKIMi Ha XJIOPUIA-UOHBI M HAONIOJIEHWE MPHU3HAKOB MX MPOTEKAHUS, OIIBITHI,
oTpaxaromue QU3MYECKMe M XHMUYECKHE CBOMCTBA TajOr€HOB M MX COEIMHEHUH (BO3MOXKHO
HCIOJIb30BAHME  BHJEOMATEpUaloB), O3HAKOMJIEHHE C oOpa3laMu  XJIOpPHUJIOB  (TaJIOT€HU/IOB),
O3HaKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COeIUHEHMUSIMH (BO3MOXKHO HCIIOJIb30BAHHUE BHJIEOMATEPHUAIIOB),
HalOmoIeHNe Mpoliecca oOyrIMBaHUs caxapa MOJ JEHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI,
M3Yy4YEeHHE XUMHUYECKUX CBOMCTB pa30aBIIeHHOI CEpHOI KHUCIOTHI, MPOBEIEHNE KAYECTBEHHON peaKkuy Ha
cyibhaT-uOH U HaONIO/IEHHWE TpU3HaKa e€ MPOTEeKaHUs, O3HaKOMJIEHHE C (PU3MUYECKHMU CBOMCTBAMH
azota, hocdopa u Ux coeMHEHUH (BO3MOKHO HCIIOIB30BAaHUE BUICOMATEPHATIOB), 00pa3IlaMy a30 THBIXU
dbochopHBIX ymoOpeHui, MOIydeHHe, coOWpaHUe, paclo3HaBaHWE W M3YYCHHE CBOWCTB aMMHaKa,
MIPOBEJICHUE KAueCTBEHHBIX peakUuid Ha HOH aMMOHUS U (ocdaT-MOH U H3Y4YEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIOTBI C MeEIb (BO3MOXHO
HCII0JIb30BAHME BHJIEOMATEPHAIIOB), U3yUYE€HUE MOJEJeH KpHCTAJUIMYECKUX pemEToK anMmasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE C TPOIIECCOM aCOPOIMU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U
YCTPOICTBOM MPOTHBOTa3a, MoJyueHue, cooupaHue, pacro3HaBaHUE U M3YYEHHE CBOMCTB YIJIEKHCIIOTO
ra3a, IpoBeJeHNEe KayeCTBEHHBIX peaklUUi Ha KapOOHAT U CUJIMKAT-UOHBI U H3YyYEHHE NMPU3HAKOB HX
MPOTEKAHUS,  O3HAKOMJIEHME C  MPOAYKIHMEH  CHUIMKAaTHOW  MPOMBIIUICHHOCTH,  pELICHHE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHele HeMeTaIbl U UX COeIUHEHUSD).

MeTanjibiu X COeMHEHUS

OOmas xapakTepuCTUKa XMUMHYECKUX 3JE€MEHTOB — METaUIOB Ha OCHOBAHUU HMX TOJOXKEHHUS B
[lepuoanueckoil cucreme xumuueckux annemeHToB . . MenneneeBa u ctpoeHus aromoB. CTpoeHue
MeTaioB. Mertayuinueckasi CBsi3b M MeTallIndecKas KPUCTAJUIMUecKash peniérka. DIeKTPOXUMUYECKUI
psan HampspkeHU MeTaioB. Du3nyeckue W XMMUYECKHE CBOMCTBAa MeTauioB. OOmmMe crnocoObl
nostyueHus: MetayuioB. [loHATHE O KOPPO3MH METAIIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
Crnassl (cTanb, YyT'yH, JIOPAIIOMUHHM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MIPOMBIIIIJIEHHOCTH.

lenouynsie Mertasuibl: monokeHue B Ilepuogmueckoil cucteme xumuueckux snemeHtoB J[. U.
MenpeneeBa, CTpOCHHE UX aTOMOB, HaXoXkJeHue B mpupoje. dusnveckre U XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanusi). OKCUAbI U THAPOKCUIBI HATpHs U Kaiusl. [IpuMeHeHue meaoyHbIX MeTaulIoBU
X COCMHECHUM.

[IlenoyHo3eMeNbHBIE METaJIBl MarHuid M KaupLui: mnojoxeHue B Ilepuoauueckoit cucreme
xuMHueckux uieMeHToB /1. 1. MenneneeBa, ctpoeHne UX aTOMOB, HaXx0XkAeHUE B nipupoje. dusnueckne
U XMMHMYECKHE CBOMCTBa MarHusi M Kajbliusg. BaxHeimme coeanHeHHs Kanblids (OKCHJ, THIPOKCHUJ,
coiu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHMUSI.



AmoMunuii: nosoxenue B [lepuoguueckoit cucreme xumudeckux snemeHTos [[. M. Menneneesa,
CTpOCHHE aToMa, HaxoXxaAeHHe B mpupoae. DHU3MUECKME U XUMHUYECKHE CBOWCTBA AITIOMUHUS.
AmboTepHBIe CBOWCTBA OKCHU/IA U THIPOKCHIA ATTFOMHUHHUS.

Kenezo: nonoxenue B llepmoanueckoin cucrtemMe xumudeckux sieMeHToB [[. M. Menneneesa,
CTpOEHHE aToMa, Haxo)KJeHue B mnpupoje. dusnueckue M XUMHUYECKHUE CBOMCTBa xene3a. OKcuipl,
ruapokcuabl u conu xenesa (1) u sxenesa (I11), ux coctas, cBOMCTBA U MOTyYCHUE.

Xumuueckuiiakcnepumenm:

O3HAKOMJICHHE C OOpasllaMd METAJUIOB M CIUIaBOB, WUX (U3MYECKUMHU CBONCTBAMH, H3yYEHHE
pe3ylnbTaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIIOJIB30BAaHUE BHUECOMATEPUATIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBHSI OKCHAA KaJbIUs M HATPHUS C BOAOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
HCCIIEIOBAaHUE CBOWCTB KECTKOW BOJBI, Ipoliecca TOPEHMsI XKeje3a B KHUCIOpoAe (BO3MOKHO
WCTIOJIb30BAHME BUICOMATEPUAIIOB), IPH3HAKOB MPOTEKAHHUS KAaYECTBEHHBIX PEaKIMii Ha MOHBI: MAarHHS,
KaJIbIIMS, allFOMUHMS, IMHKA, kene3a (11) u xeneza (11I), meau (II), HabmroneHne u onrcaHue MPOIECCOB
OKpallMBaHWsl TUTAMEHW HWOHAMHM HATpHs, Kauusd W Kaldblusg (BO3MOXKHO  HCIOJH30BaHUE
BHJICOMATEPHAIIOB), HCCIEOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA AIFOMUHUS U TUIAPOKCHIA IIMHKA,
peleHne SKCIIepUMEHTATBHBIX 3a/1a4 110 TeMe « BaxkHeii1ie MeTauibl 1 UX COSMHEHUS.

XUMHAHOKPYKAKOLIasicpeaa

BemectBaumaTepuansl  BIIOBCEIHEBHOMKHM3HUYEIOBEKA. be30macHOenCcnoab30BaHUEBEIIECTB U
XUMHYECKUX peakinii B ObITy. [TepBas HOMOIIb MPH XUMUYECKHX OKOTaX W OTPABIICHUSX.

XuMHYecKoe3arps3sHeHHEOKpyKaromerHcpe Il (IpeeTbHas IOy CTUMAasKOHIICHTPAIIIBEIIECTB,
nanee — [1/1K). Ponp xuMuu B perieHuN 3KOJOTMUYECKUX MPoOIeMm.

Xumuueckuitakcnepumenm:

M3y4eHne00pa3ioBMaTepHaIoB(CTEKII0,CIUIABBIMETAIIIOB, IOJTUMEPHBIEMATEpUaIIbl ).

Mesrcnpeomemmnwiecensu

Peanuzanust MeXNpeaMETHBIX CBSI3€H MPU M3yYEHUH XUMHUU B 9 Kilacce OCYIIECTBISETCS udepe3
HCIO0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATHH, SBISIOUIMXCS CUCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIH (akT, TUIOTE3a, 3aKOH, TEOPHUs, aHAIU3, CHHTE3,
KJlaccu(pUKanus, NEPUOJUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT, MOJEIMPOBAaHUE, M3MEpPEHHE, MOJIEb,
SIBJICHUE, TAPHUKOBBIN 3D (DeKT, TEXHOIOTHSI, MaTepUalbl.

®duzuka: Matepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIUI, U30TOIBI, PaIl0aKTUBHOCTS,
MOJIEKYNa, JJIEKTPUYECKUI 3apsii, MPOBOJHHUKH, TIOIYIPOBOIHUKHU, TUAIEKTPUKH, (HOTOIIEMEHT,
BEIIECTBO, TeJo, OOBEM, arperarHoe COCTOSHHME BEIECTBA, Ta3, pacTBOpP, pPACTBOPHUMOCTH,
KpUCTAJIJIMYECKass pemérka, CIUIaBbl, (pU3MYecKue BENUYHMHBI, €IUHUIBI HW3MEpPEHUs, KOCMHYECKOe
MIPOCTPAHCTBO, TIaHEThI, 3BE3/1b1, COMHILE.

buonorusi:  ¢otocunTe3, apixanue, Ouocdepa, OSKOCUCTEMa, MHUHEpaJbHbIE YIOOPEHHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIE BEIECTRA.

I'eorpadus: armocdepa, ruapochepa, MHHEpalbl, TOPHbIE MOPOJbI, MOJE3HbIE HCKOMAaEeMBbIE,
TOTLITUBO, BOJIHBIC PECYpCHI.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS IPOI'PAMMBI 11O XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yNIbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHus JOCTUTAIOTCS B
Xone OOy4eHHsT XUMHH B €IUHCTBE Y4€OHOW M BOCIHUTATENBHON AEATEIBHOCTH B COOTBETCTBHH C
TPaJIMLIMOHHBIMU ~ POCCUWCKMMU  COLUMOKYJIbTYPHBIMU U  JIyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH,
INPUHATHIMU B OOLIECTBENPAaBUJIAMH HWHOPMAMUIIOBEIEHUSAN CHOCOOCTBYIOT IpolieccamcaMOIlO3HaHuS,
CaMOPAa3BUTHA U COLMATIM3ALMU O0yJarOIUXCS.

JIMYHOCTHBIE PE3YNBTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHCTEMOU
MO3UTUBHBIXIIEHHOCTHBIX ~OPMEHTAllMHU  PaCIIMPEHHEONBITAEATEIbBHOCTH  HAeE0CHOBE,BTOMUKCIIEB
qacTu:

1) naTpHOTHYECKOTOBOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M Hay4YHOMY
HaCJIEIUI0, TOHUMAaHMsI 3HAU€HUsI XMMHUYECKON HayKU B JKH3HH COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH
BIIQJIETh JIOCTOBEpHOW HH(poOpManuend O TMepeloBbIX JOCTHKEHHUSX U OTKPBITUSAX MHPOBOM H
OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUSAX 00 yCTpOICTBE MHpa U 0OIECTBA;

2) rpaKIaHCKOTrOBOCIIUTAHMSI:

MIPEJICTaBJICHHS] O COLIMAIbHBIX HOPMax U IMpaBUJIaX MEXINYHOCTHBIX OTHOLIEHHH B KOJUIEKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B  OOLIECTBEHHO TMOJE3HOW, Yy4eOHO-HCCIIEe0BaTENbCKOMH,
TBOPUYECKOM M APYruX BHUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW AESITEIbHOCTU
IPU BBINOJHEHUN Y4YEOHBIX, I103HABATEIbHBIX 3a/1a4, BBINOJHEHUHM XUMHUYECKHUX OSKCIEPUMEHTOB,
CO3/IaHUM y4YEOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAaHHMIO M B3aUMOIIOMOIIM B IPOLIECCE ITOH
yu4eOHOH JesITeIbHOCTH, FOTOBHOCTH OIIEHMBATh CBOE IOBEAECHUE M IOCTYNKH CBOMX TOBAPHILEH C
MTO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN OCTYIIKOB;

3) HEHHOCTHHAYYHOT'0 O3HAHMS:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOHW DPEAKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH M COCTABJIAIOLIME OCHOBY JJIsl IOHMMAHUS CYyIIHOCTH HAy4HOU
KapTUHbl MHpa, MPEICTaBICHHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOIbI, B3aUMOCBS3AX
YeJI0BEKA C IIPUPOJIHOU CPENOil, O POJIM XUMHHU B IIO3HAHUM ITUX 3aKOHOMEPHOCTEH;

[I03HaBaTEIbHbIE MOTUBBI, HAIIPABJICHHbIE HA MOJY4YEHUE HOBBIX 3HAHUH 110 XUMUH, HEOOXOUMbIE
Ui OOBsICHEHUs HaONIONaeMbIX IPOLIECCOB U SBJICHUHM, I03HABaTENbHOM, HMH(OPMALMOHHONH U
YUTATENICKOM KYJIBTYpbl, B TOM YHCJIE HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C y4yeOHBIMU TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPeJICTBAMH MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOy4YeHMIO M MO3HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTb M CIIOCOOHOCTH K
caM0o00Opa30BaHUIO, NPOEKTHOM M MCCIEIOBATENbCKOM JEATeNbHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHS 00yueHUs B JaJIbHEHILEM;

4) ¢popMHPOBAHHSIKYJIbTYPbI3I0POBbSI:

OCO3HAHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3J0pPOBBIO, YCTAHOBKH Ha
3JI0pOBbII 00pa3 *HU3HH, OCO3HAHME IOCIEACTBUI W HENMpPUATHE BPEAHBIX NMPHUBBIYEK (YMOTpeOsIeHUs
aJIKOTOJIsI, HAPKOTUKOB, KypeHHsI), HEOOXOMMOCTH COOJIOICHNUS MpaBUJl 0€30MaCHOCTH MPH 0OpaIeHuu
C XMMHMYECKHMHM BELIECTBaMU B OBITY U pealbHOM )KU3HH;

5) Tpy10BOrOBOCIIMTAHUS:

MHTEpeC K MPaKTHUECKOMY U3YUCHHIO podeccuil U TpyAa pa3IMdHOrO poja, yBaXKEHHUE K TPyAy U
pe3yiabpTaTaM TPYIOBOM NIEATENBHOCTH, B TOM UYHCIIE HA OCHOBE NMPHUMEHEHUS NPEIMETHBIX 3HAHWH IO
XMMUU,0CO3HAHHBIMBBIOOPUHANBUTYaIbHOUTPAEKTO PUUTIPOI0JKEHUA0OPa30BaHUACYIETOM



JUYHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,
yCIEIHON Mpo(ecCHOHAIIHONW AEATENbHOCTH M Pa3BUTHS HEOOXOJWMBIX YMEHHUH, TOTOBHOCTH
aJlanTHPOBAThCS B MPO(PECCHOHANTBHOM Cpene;

6) 9K0JI0THYECKOTOBOCTIUTAHUS:

9KOJIOTMYECKU 11€J1IeCO00Pa3HOCOTHOIEHUEKIIPUPOJCKAK HCTOYHUKYKU3HU Ha3eMmJjle, OCHOBE €€
CYIIECTBOBAHMsS, IMMOHMMAaHHE IIEHHOCTH 3J0pOBOrO0 M 0Oe30macHOro obOpas3a XH3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3UYECKOMY U IICUXMYECKOMY 3/0pOBBIO, OCO3HAHUE LIEHHOCTHU
coOoIeHns TpaBuUil 0E30IacHOTO MOBENCHHsS NMpH paboTe C BEIIeCTBAMH, a TAKKE B CHTYaLHUsX,
YIPOXKAIOIIUX 3J0POBBIO U JKU3HU JIFOICH;

CMOCOOHOCTH TPUMEHATh 3HAHHS, MOJy4aeMble IMPH HM3YUYCHUH XUMHH, U1 PEHICHHsS 3ajad,
CBSA3aHHBIX C OKPYXKAIOWIEW INPUPOJHOW CPEeNoM, JUIsl NMOBBIIIEHUS YPOBHS JKOJIOTHYECKOM KYJIbTYpHI,
OCO3HAHHUS TIJI00AJILHOTO XapakTepa SKOJOTMYECKMX NpoOJieM M MyTed MX pEeLIeHUs MOCPEICTBOM
METO/IOB XHMHH, 3KOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATbCSI UM B IO3HABaTEJIbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHON IIPAKTHUKE.

METAINIPEAMETHBIEPE3YJIbTATHI

B cocraBe MerampeIMETHBIX pE3yJbTAaTOB BBIACNAIOT 3HAYUMBbIE i1 (OPMHUPOBAHUSA
MHPOBO33pEHHUs O0IeHayYHbIe MOHATUS (3aKOH, TEOpHs, IPUHLMII, TUNIOTE3a, (aKT, CUCTEMa, MPOILIECC,
SKCIEPUMEHT M JpPYyroe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAy4YHBIX YUEOHBIX MpeaMeTrax M
MO3BOJISIFOT HAa OCHOBE 3HAHMM U3 3TUX MPeIMETOB (OPMHUPOBATH MPEACTABICHUE O LEJIOCTHON HAayyHOU
KapTUHE MHpa, U YHUBepcalibHble YyueOHble JeHCTBUs (TMO3HaBaTeNbHblE, KOMMYHUKATHBHBIE,
pErylnaTUBHbBIE), KOTOpble oOecrneynBaloT (GopMHpOBaHHME TOTOBHOCTH K  CaMOCTOATEIbHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOM eATETbHOCTH.

ITo3HaBaTe/IbHbIEYHUBEPCAJIbHbICYyUYeOHbIeIeHCTBH S

ba3oBble 1ornyeckue 1eicTBUA:

YMEHHS HCIIOJIB30BATh NPHUEMBI JIOTHYECKOTO MBINUICHHS IIPU OCBOCHUM 3HAHUMN: PaCKpBIBATh
CMBICJI XUMHUYECKUX HOHATUH (BBIACIATh UX XapaKTEepHbIE NPHU3HAKH, YCTAHABIMBATh B3aUMOCBA3b C
JIPYTrUMH MOHATUAMH), UCHOJIb30BATh IOHATHS U1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJIEHHUMN,BBIONPAThH
OCHOBaHMSA M KPUTEpUHU Uil KIacCU(UKAMU XMMHUYECKMX BEIIECTB M XUMMUYECKHX PEAKIHH,
YCTaHaBJIMBATh IPUYMHHO-CIICJCTBEHHBIE CBSI3U MEX1y OOBEKTaMM HU3Yy4YEHHUs, CTPOUTh JIOTMUECKHE
paccyxJeHus (MHIyKTUBHBIE, 1€yKTUBHBIE, 10 aHAJIOIMH), 1eJIaTh BHIBOJIbI U 3aKIFOUCHUS;

YMEHHE MPUMEHSTh B Ipollecce IO3HAHWsS MOHATUSA (IIPEIMETHbIE W METalpeIMETHBIE),
CHUMBOJIMUYECKHE(3HAKOBBIE)MOIENH, UCIIOIb3yEMbIEB XUMUU,IPEOOPA30BBIBATH IMPOKO NPUMEHSEMBIE B
XMMUHU MOJICTIbHBIC MPEICTABICHUS] — XMMHUYECKUH 3HaK (CHMMBOJI 3JIEMEHTa), XUMUYecKas (opMmyna U
ypaBHEHHE XMMMYECKOW peakuMu — HpU pelleHHH Y4eOHO-TIO3HABATENbHBIX 3ajad, C Y4E€TOM 3THX
MOJEIBHBIX IPEACTaBICHUM BBIABIATH W XapaKT€PU30BaThb CYIECTBEHHBIE IPU3HAKH H3y4acMBbIX
O0BEKTOB — XMMHYECKHUX BELIECTB M XUMHUYECKUX pPEaKLUUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CIIEACTBEHHBIE CBS3U U IPOTUBOPEUNS B U3y4aEMBIX IPOLECCAX U SIBICHUSX.

Ba3oBblencciienoBaTe/bCKUEACHCTBHUS:

YMEHHE HCIOJb30BaTh NOCTABIEHHBIE BOIPOCHI B KAaUYECTBE MHCTPYMEHTA IO3HAHMS, a TAKXKE B
Ka4yecTBE OCHOBBI JJIs1 (JOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

npuoOpeTeHue oOomblTa M0 IUIAHWPOBAHUIO, OPraHM3allMd M MPOBEACHUI0  YYEHHYECKHUX
HKCIIEPUMEHTOB, YMEHHE HaOII0/aTh 3a XOJO0M IHpOIlecca, CaMOCTOSATENBbHO MPOTHO3UPOBATh €ro
pe3yabTar, ¢GopMynupoBaTh OOOOIIEHHS U BBIBOABI IO pe3yJdbTaTaM IpPOBEAEHHOTO OMbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETaHHOM padoTe.

Padoracundopmanmeii:



YMEHHE BBHIOMPATh, aHATU3UPOBATH U MHTEPIIPETUPOBATh MH(OPMAIIMIO PA3IMYHBIX BUIAOB U (popm
MPEJCTAaBICHUS, TOIY4aeMYI0 M3 Pa3HBIX MCTOYHHKOB (HAyYHO-TIOMYJISIPHAS JHUTEpaTypa XUMHUYECKOTO
COJIepKaHUs, CIIPaBOYHBIC MOCOOUS, pecypchl MIHTepHETa), KPUTHUECKHA OICHUBATH MPOTHBOPEUYHBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

YMEHHE TPUMEHSATh pa3jIMYHbIE METOABl W 3alpoChl NpH IMOWCKE W oTbope WHPOpMAIUU U
COOTBETCTBYIOIIUX JIAaHHBIX, HEOOXOJWMBIX JUISI BBIIIOJIHCHUS YYCOHBIX W IIO3HABATEIBHBIX 3aJ]1ad
OTpENEeNEHHOTO THIA, TMPHOOpETeHHE OmbiTa B OONACTH  WCHOJB30BaHUSA HMH(DOPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJQJCHUE KYIbTYPOW aKTUBHOTO WCIOJIb30BAHUS Pa3THYHBIX
MTOUCKOBBIX CHUCTEM, CaMOCTOSITEIILHO BBIOMpATh ONTHMAIbHYIO (OpMY IpeacTaBiieHus nHGpopMamu 1
WUTIOCTPUPOBATH PelllaeMbIe 3a7a4i HECIIOKHBIMU CXEMaMH, TUarpaMMamMu, ApyrumMu GopMaMurpaduku
A UX KOMOWHAIIASIMHU;

YMEHHE UCTIOIh30BaTh U aHAIM3UPOBATh B TPOIIeCCe YIEOHOW M MCCIIETOBATEILCKOM IEATETLHOCTH
WHOOPMAIMIO O BIMSHUM TPOMBIIIJICHHOCTH, CEIIbCKOTO XO3SICTBA W TPAHCIIOPTAa HA COCTOSHUE
OKpY)Karolel NPUPOTHON CPEBI.

KoMMyHuKaTHBHBIEYHHBEpPCAJIbHbIEYUeOHbIeIeHCTBUS:

YMEHHA3aaBaTbBOIPOCHI(BX0AeAnanorau(1in ) AUCKYCCHH )I0CYIIECTBYOOC YK 1aeMONTEMBI,
(bopMyITHpOBATh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS PEITIOKESHHON 3a1auu;

YMEHHS TIPEJCTABIIATH IOJYUYCHHBIC PE3YJbTaThl IMO3HABATCIBHOW JEATCILHOCTH B YCTHBIX W
MUCHMEHHBIX TEKCTaX; JeNlaTh MPE3CHTAIMI0 Pe3yIhTaTOB BBITOJHEHUS XUMHUYECKOTO JKCIIEPUMEHTA
(JtrabopaTopHOTO OMBITA, JIAOOPATOPHOU PAOOTHI IO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTOTIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEIFHOH W
HCCIIEIOBATENIbCKON JEATENIbHOCTH TMPU PELICHUH BO3HHUKAIOUIMX MpoOJeM Ha OCHOBE ydé€Ta OOIIHX
MHTEPECOB M COIJIACOBAaHUS MO3UIUN (0OCyXJeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMbI»,
KOOpJIUHAIMS COBMECTHBIX JACWCTBU, OMpENENCHUE KPUTEPUEB IO OIICHKE KauecTBa BBIIIOJHEHHOM
paboTHI U ApyTHe).

PeryasiTuBHbleyHHBepPcaJbHbIey4eOHbleAeHCTBUS:

YMEHHE CaMOCTOSITENIbHO ONpPENENATh LENH JeATeIbHOCTH, IUIaHUPOBATh, OCYILECTBIIATh,
KOHTPOJMPOBaTh M MpPU HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO NEATENHOCTb, BHIOMpaTh Hambosee
s dekTUBHBIE CIOCOOBI pelIeHHs] y4eOHbIX U MO3HABATENIbHBIX 33[]a4, CAMOCTOSITENIbHO COCTABIISITh UJIU
KOPPEKTUPOBATh MPEUIOKEHHBIN aITOPUTM JEHCTBHI MpPU BHIMIOJHEHUH 33JaHHUi C y4ETOM MOITY4YEeHUS
HOBBIX 3HaHUN 00 wu3y4aeMblX OOBEKTaX — BEIIEeCTBaX M pPEaKIUsiX, OICHUBATb COOTBETCTBUE
MOJIyUEHHOTO pe3yabTaTa 3asBJICHHON L€, YMEHHE HCIOJb30BaTh M aHAIU3UPOBATh KOHTEKCTHI,
npeyiaraéMble B YCIIOBUU 3aJaHHI.

HNPEIMETHBIEPE3YJIbTATbBI

B cocTaBe npeaMeTHBIX pe3yibTaToOB MO OCBOCHUIO 00S3aTENLHOTO COAEPIKAHMSI, YCTAHOBICHHOTO
TaHHOU (hefepanbHON paboueil mporpaMMoOid, BBIIENISIOT: OCBOCHHBIE 0OYyUYaIOMMUCS HAay4YHbIE 3HAHUS,
YMEHHUSI U CIOCOOBI NEHCTBUH, cienu(pruuecKueyis IpeaMeTHOH0OIacTH«XUMUSL», BUABI JeSTEIbHOCTH
[0 TOJYYEHHUIO HOBOTO 3HAHMSI, €r0 MHTEPHpEeTaIly, MpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3lIUYHBIX
y4eOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy obyuenus B 8 kJiacce mpeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTpPaXaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

® pAacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHUX MOHSATHI: aTOM, MOJIEKYJa, XUMUYECKHI 3IIEMEHT,
IIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeCh (OJHOpPOAHAs M HEOJHOPOJHAs), BaJEHTHOCTbD,
OTHOCHUTENIbHAS aTOMHAs M MOJEKYJsIpHas Macca, KOJMYECTBO BEIIEeCTBA, MOJIb, MOJIApHAs Macca,
MaccoBasi I0JIsl XUMHYECKOTO dJIEMEHTa B COSAMHEHUH, MOJIIPHBINA 00BEM, OKCHJI, KHCIIOTa, OCHOBAaHUE,



COJIb, AIIEKTPOOTPULIATEIILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas peakuus, KIacCu(PUKaLUs peaKIIHii:
peaKkIMy COCIUHEHHUS, PEaKIUH pa3IoKEHUs, pEaKIHH 3aMEeIICHUs, peakuuu OoOMeHa, 3K30- H
SHJIOTEPMHUECKUE PEAKIINU, TETIOBOH 3(h(eKT peakiuu, sIpo aTomMa, HIEKTPOHHBIN CIIOW aToMa,aTOMHast
opOuTaNlb, paguyc aToMa, XMUMHYECKas CBS3b, MOJSIPHAS W HEMOJSPHAs KOBAJCHTHAsl CBS3b, MOHHAs
CBsI3b, HOH, KATHOH, aHUOH, PaCTBOpP, MaccoBasi J0JIsl BEIeCTBA (IPOLIEHTHAs: KOHLEHTPALUs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIXXMMHUYECKUX MOHSATUN UIIPUMEHATH 3TH MOHATHUS MPHU
OTIMCAHUU BEIIECTB U UX MPEBPAICHUI;

® JCIOJIb30BaTh XUMHUYECCKYIO CHMBOJIMKY JUISI COCTaBJICHHS (OPMYNT BEIISCTB W ypaBHEHUI
XUMHUUYECKUX PEAKIIU;

® OMpeeIsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTCTICHb OKHCIICHHS
3JIEMEHTOBBOMHAPHBIXCOEINHEHUSX, IPUHA/ITIEKHOCTHBEIIECTBKONPEACIEHHOMYKIACCYCOEIMHEHUH 110
dbopmynam, BUJI XUMHUYECKOH CBsI3HM (KOBAJICHTHAsI U MIOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

e packpsiBaTh cMbicha [lepuonnueckoro 3akona [{. . MenaeneeBa: 1eMOHCTpUPOBATH IOHUMAaHUE
MEPUOJIMYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX MOJIOKEHHS B [lepmoanmueckoi
CHCTEME, 3aKOHOB COXPaHEHUSI MacCChl BEIIECTB, TOCTOSHCTBA COCTAaBa, ATOMHO--MOJIEKYJISIPHOTO yYEHUS,
3aKkoHa ABOTaapo;

® ONHUCHIBATH M XapakTepH30BaTh TaOmmuHyio Gopmy [leprmoanueckoil cCHCTEMBl XHMHUYECKHX
AIIEMEHTOB: pa3iuyaTh MOHATHUA «rIaBHas mnoarpymnmna (A-rpymma)» u «mnobounas mnoarpynmna (b-
IPYIINa)»,Malblen00IbIINENePUOIbI,COOTHOCUTHO003HAUEHU S, KOTOPBIEUMEIOTCSBTAOHIIE
«Ilepnognueckass cucrema xumMudeckux dnemeHTtoB JI. M. MeHngeneeBay ¢ YHCIOBBIMH
XapaKTepUCTUKaMH CTPOEHMSI aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB M 3apsj sijapa, oOllee YHcio
AIIEKTPOHOB U pacnpeeNieHUe X M0 AIEKTPOHHBIM CIIOSIM);

e Kiaccu(pUIMPOBATH XUMUYECKUE AJIEMEHThI, HEOPraHUUYECKHE BEIIECTBA, XUMHUUYECKUE PEaKIuu
(TI0 YKCy U COCTaBY YYaCTBYIOIINX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3P deKTy);

® XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3jIMYHBIX KJIAcCOB,
MOATBEPXK/1asi OINHCAHME NPUMEPAMHU MOJIEKYJSIPHBIX YPAaBHEHHMH COOTBETCTBYIOIIMX XHUMHUYECKHX
peaKiuii;

® [IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KayeCTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKUX IPEBPALIEHUH B PA3JINUHBIX YCIOBUSIX;

® BBIYUCIISTH OTHOCUTEJIBHYIO MOJEKYJISPHYIO M MOJIIPHYHO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XMUMHYECKOTO 3JeMeHTa 1o (opMysie COEAUHEHHUs, MacCOBYIO JIOJIIO0 BEIIECTBA B PacTBOpE, MPOBOAUTH
pacy€Thl 0 YpaBHEHUIO XUMHUYECKOMN peaKkIuu;

® [IPUMEHATH OCHOBHBIE ONEPALIMU MbICIUTEIbHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
000011eHNe, CHUCTeMaTU3allnIo, KIacCU(UKALIMIO, BBISBICHUE MPUUYUHHO--CICICTBEHHBIX CBSI3ed — s
M3y4YEHUsl CBOMCTB BEIIECTB M XUMHUUYECKHX pEAKLHMM, €CTECTBEHHO-HAayYHbIE METOJbl IO3HAHUSA —
HaOI0IeHUE, U3MEPEHUE, MOJICIUPOBAHKE, SKCIIEPUMEHT (peabHbIi U MBICICHHBIN);

e CIIeJIOBAaTh MpaBUJIaM IMOJIb30BAHMS XUMUYECKON MOCYION U J1abopaTOpHBIM 000pyIOBaHUEM, a
TaKKe TMpaBuUjaM OOpaIIEHUs C BEIIECTBAMH B COOTBETCTBHUM C HWHCTPYKIMSIMH MO BBIMOJTHEHUIO
1ab0paTOPHBIX XUMHUUYECKUX OTIBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOIA U
KHCIIOPO/ia), TIPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHON MaccOBOM MoJiell pacTBOPEHHOTO BEIECTBA,
IJJAHUPOBaTh U MPOBOJAUTh XMMHUYECKHE SKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB WIENOYEH U
KHUCTIOT ¢ IOMOIIIbIO HHAUKATOPOB (JTakMmyc, peHondTanenH, METUIIOPAHXK U Jpyrue).

K xoniy oOyuenus B 9 Kjacce mpeIMeTHbIE Pe3ylIbTaThl HA 0a30BOM YpOBHE JIOJDKHBI OTpaXkaTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:



® pacKpbIBaTh CMbBICI OCHOBHBIX XMMUYECKUX MOHATUM: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa,
UOH, KaTUOH, aHUOH, IIPOCTOE BEILECTBO, CIOXKHOE BEILECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTCTICHb OKHUCJICHHSI, XMUMHYECKas pPEakKlus, XUMHUYECKash CBs3b, TEIUIOBOW A((HEKT peakiuu, MOJb,
MOJISIPHBIN 00BEM, PACTBOP, IEKTPOIUTHI, HEITEKTPOIHTHI, HIEKTPOJIUTUIECKAS JUCCOIMAIINS, PEaKIIUN
MOHHOTO OOMEHa, Karajau3aTrop, XMMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpAaTUMbIC PEAKIINH,
OKUCITUTEIbHO-BOCCTAHOBUTENILHBIE ~ PEAKIUH,  OKHUCIHUTENIb, BOCCTAHOBUTEIb,  OKHCICHHE U
BOCCTaHOBJICHUE, auloTpomws, aM(OTepHOCTh, XUMHUYECCKas CBSI3b  (KOBAJICHTHAs, HMOHHAs,
METaJUTMYECKas), KpUCTAJUTMYECKass pemieéTka, KOPpPO3Usi METAJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOU
peakuuu, npeaenpbHo ponycrumas konuentpanus [1JIK BemecTsa;

® WJUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIXXMMHYECKUX TMOHSATUN UIIPUMEHSATH 3TH MOHATHS MPU
OTIMCAaHUU BEIIECTB U UX MPEBPaICHUN;

® UCIIOJIH30BAaTh XUMHUYECKYI0O CHMBOJIUKY JUIsI COCTaBJeHHUS (OpPMYJT BEHIECTB U YpaBHEHUH
XUMHUYECKUX PEAKIIN;

® ONpeNeNsATh BaJCHTHOCTh W CTENEHb OKHUCICHHS XUMHUYECKUX DJEMEHTOB B COCIMHEHUSIX
Pa3IMYHOIO COCTaBa, MPHUHAJUIEKHOCTh BEIIECTB K OIMpPENeIEHHOMY KIIAcCy COEAMHEHUN 1Mo (popMmyram,
BHJI XUMHYECKOU CBsA3U (KOBAJIEHTHAS, HOHHAS, METANTNYECKAsI) B HEOPTAHUUECKUX COCTUHEHUSX, 3apsl
HMOHA TI0 XUMHUYECKOU opMyJie, XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUIECKUX COCTMHEHUMN, TUTT
KPUCTAJUTMYECKOU PemETKH KOHKPETHOTO BEIIECTBA,

e packpbiBaTh cMmbici Ilepronnueckoro 3akoHa /[[. WM. MeHneneeBa M JEMOHCTPUPOBATH €r0
TMOHUMAaHHE: OTMCHIBATh U XapaKTepru3oBaTh TabmuuHyro Gopmy Ilepuoandeckoit CUCTEMBI XUMHUYECKHUX
AIIEMEHTOB: pa3iuyaTh MOHATHUA «rIaBHas mnoarpymnmna (A-rpymnma)» U «mnobounas noxarpymnmna (b-
IpyIIa)», Majible U O0JbIINE MEPUOJIbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPbIE UMEIOTCS B MIEPUOINIECKOM
Tabyuie, ¢ YUCIOBBIMU XapaKTEPUCTUKAMM CTPOCHMSI aTOMOB XMMUYECKUX AJIIEMEHTOB (COCTaB U 3apsif
spa, oOIee YHcClIo JJIGKTPOHOB W paclpelieiieHue WX IO AJICKTPOHHBIM CJIOsIM), OOBICHATH oOIIne
3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB AJIEMEHTOB M HUX COEIMHEHUH B Mpefesiax MalbIX MepuoaoB U
TJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;

e Kiaccu(pUIMPOBATH XUMUYECKUE AJIEMEHThI, HEOPraHUUYECKHE BEIIECTBA, XMMHUECKHUE PEaKINU
(Mo yMcny M COCTaBy Y4YacTBYIOIIMX B PEaKIMM BEILIECTB, MO TEIJIOBOMY 3(h(deKTy, Mo HU3MEHEHUIO
CTETeHeN OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB);

® XapakTepus3oBaTh (OMHUCHIBATH) OOIIME U CHEU(PUUYECKHEe XMMHYECKHE CBOICTBA MPOCTHIX U
CIIOXHBIX BEIECTB, MOATBEpXKJas ONHCAHWE IMPUMEpPAMU MOJEKYISPHBIX M HMOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XMMHUYECKUX PEaKIIHIA;

® COCTaBIISITh YPABHEHUS DJIEKTPOJUTHUECKON TUCCOIMALMN KUCIIOT, IEJ0Yei U COoJel, MoTHbIeH
COKpalIEHHBbIE ypaBHEHHUS peakiuii HOHHOrO OOMEHa, YpPaBHEHHUS peakUuuil, MOATBEPKIAOIINX
CYIIIECTBOBaHHE FEHETHUECKOM CBS3U MEXK/Y BEIIECTBAMU PA3IUYHBIX KIIACCOB;

® pAacCKpBIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUNUIIOCPEICTBOMCOCTABICHUS
AIIEKTPOHHOTO allaHCca 3TUX PeaKLUi;

® [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BOSMOKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAILICHHUI B pa3IMUHbIX YCIOBUSIX;

® BBIYUCIATH OTHOCUTENBHYIO MOJEKYISPHYIO M MOJIIPHYIO MAacChl BEILIECTB, MAacCOBYIO JIOJIIO
XMUMHUYECKOTO dJeMEeHTa N0 (opMyse COEAUHEHHUs, MacCOBYIO JIOJIO BEIIECTBA B PacTBOpE, MPOBOAUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOUN peaKIuu;

e coOMroaTh MpaBuiia MOJB30BAHUS XUMUYECKON MOCYAON M J1abopaTOpHBIM 00OpYJIOBaHHEM, a
TaK)KEMPaBUIIa00paIlleHUCBEIECTBAMUBCOOTBETCTBUUCUHCTPYKIIMSIMUTIOBBITIOJTHEHU IO



71a00paTOPHBIX XUMUYECKUX OTBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U
YIIIEKUCIIOTO rasa);

® MPOBOAMTH PEAKIMH, TOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM MYyTEM XJIOpPHUA-, OpOMUI-, HOOHUI-, KapOoHaT-, Gocdar-, cunmkar-, cynbdar-,
THJIPOKCUI-UOHBI, KaTHOHBI aMMOHHSI W HMOHBI HM3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHWYECKHUX BEIECTB;

® TMPUMEHSATH OCHOBHBIEC ONEPALNU MBICIUTEIHHON NEeSITeIbHOCTH — aHAIN3 U CUHTE3, CPAaBHEHUE,
0000IIeHne, CUCTEeMAaTH3aINIO, BBISABICHHE MPUYUHHO-CICICTBEHHBIX CBS3€H — ISl M3y4eHHS CBOMCTB
BEIIECTB U XUMUYECKUX PEaKINil, ECTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOIIOIeHNE, U3MEPEHHE,
MOJIEIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICICHHBIN).



TEMATHYECKOEIIJTAHUPOBAHHUE

8 KUIACC
KosmyecTBo 4acoB
Ne HaunmeHoBaHMepa3ae10BH DuiekTpoHHbIe(1IU(poBHIE)
KoHTpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIEPeCypPChI
padoTbI padoThI
Pazgeal.llepBoHavyaibHbIeXUMHYECKHETIOHSATHSA
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnuotexal [OK
' MPAaKTUYECKONICSITENbHOCTH https://m.edsoo.ru/7f41837c
YeJoBeKa
12 BemecTBanxummnueckue 15 1 0 bu6morexal [OK
' peakuuu https://m.edso0.ru/7f41837¢c
Hroro nmopazaeny 20
Pa3znen2.BaxHeimenpeacTaBUTeJ I MHEOPraHMYeCKUXBEIECTB
21 Bosayx.Kucnopona.ITonsitue 06 5 0 0 bubmuotexal [OK
' OKcHIax https://m.edso0.ru/7f41837¢
Bopopoa.Ilonarueokucnorax bu6morexal [OK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
23 Bopna.PactBopsl.IlonsTreo6 5 1 1 bu6morexal [OK
' OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCBI 11 1 1 bubnnorexal [OK
' HEOPraHUYECKUXCOECTUHEHNUN https://m.edsoo.ru/7f41837c
Hroro nopasneny 30

Pazpnen3.llepuoanueckuiizakonullepuoanyeckascucremaxumudecknxyiemMenTopl.MU.MengesneeBa. CtpoeHueaToMoB. XuMu4ecKas
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnunorexal [OK
' xuMudeckuxaaementos/[. 1. https://m.edso0.ru/7f41837¢
Memnnene-eBa.CTpoeHrueaToma
XUMHYECKAACBI3b.
3.2 OKXUCIUTENIBHO- 8 bubmorexallOK
) https://m.edsoo.ru/7f41837¢
BOCCTaHOBHTEIbHBICPCAKITHN
bu6morexal [OK
Hroro nopasaeny 15 https://m.edsoo.ru/7f41837¢
PesepBHOEBpEMS 3 bubmorexal lOK
p P https://m.edsoo.ru/7f41837c
OBIIEEKOJIMYECTBOYACOBIIO 68

I[TPOTPAMME



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

9KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHnuepasaeioBUTEM uugpoBbie
Neni/m P Konrpoasubie | Ilpakrnueckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Paszpenl.BemecTBOMXMMHYECKHE PeaKIMU
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 0 bubnuotexal [OK
' OCHOBHBIXpa3/IeIOBKypcadkiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHUX 4 0 0 bubnunotexal [OK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS AUCCOTAALIHS. 8 1 1 bubnuotexal [OK
' XUMHUYECKUEPEAKITUUBPACTBOPAX https://m.edsoo.ru/7f41a636
Hroro nmopazaeny 17
Pa3nen2.Hemera/uibInMX COeIMHEHUS
21 OO6mrasxapakTepuCTUKAaXUMHIECKUX 4 0 1 bubnunorexal [OK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01asxapakTepuCTUKAaXUMUYECKIX
2.2 anemeHTOBVIA-rpynnsl.Cepaneé 6 0 0 bubmmorexallOK
' PYTHIRLL-EP https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHTOBV A-Tpymibl. A30T,pochopunx 7 0 1 bubmorexal [OK
' VUL ’ https://m.edsoo.ru/7f41a636
CO€/IMHEHUS
OO0masxapakTepuCTUKAaXUMHUYECKIX
2.4 anemMeHTOBIV A-rpynmnsl. Yriepoau KpeMHUM 8 1 2 bubmmorexal [OK
' PYTIRL: PO KPp https://m.edsoo.ru/7f41a636
Y UX COETMHEHUS
Hroro nopaszneny 25



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

Pa3zpen3.MeTasILIMUX COeAMHEHUS

. bubnuotexal [OK
31 ObmmecrolicTBaMETaIIOB 4 https://m.edso0.ru/7f41a636
N bubnuotexal [OK
3.2 BaxuenmmeMeTaiuibld UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro nmopazueny 20
Paszjnend. Xumusinokpy:kawinascpeaa
4.1 B CTBAaMAaTEPUAIBIBKU3HA YEIOBEKA 3 bubmnoreral [OK
) ee p T https://m.edso00.ru/7f41a636
Hroro nopazueny 3
p oeBDe 3 bu6mmorexal [OK
C3CPBHOCBPCEMA https://m.edsoo.ru/7f41a636
OBIIEEKOJIMYECTBOYACOBIIO ITPOT'PAMME 68



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

IHOYPOYHOEIIJIAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Temaypoka Kourpoububie | IIpakrnueckue
n/n Bcero H3y4YeHHusI o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
1 [Tpenmerxumun. PoJIbXUMUUBKU3HA 1 0 0 bu6mmorexal [OK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
9 ITonsTEOMETO JAXTTO3HAHUSIB 1 0 0 bu6morexal [OK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTueckaspadboraNel «IIpaBuna
paboTHI B TaOOPATOPUH U TIPUEMBI bubnnorexal [OK
3 1 0 1
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
YucteieBeniecrBancMmecu. CriocoOsl bu6mmorexal [OK
4 . 1 0 0
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckaspadboTaNe2
5 «Paznenenunecmeceii(Hamnpumepe 1 0 1 bubmorexal [OK
: N PUMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuorexal [OK
6 A 1 0 0
TOMBIH MOCHYIH https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmunorexal [OK
7 1 0 0
(CMMBOJIBI ) XMMHYECKHUXDJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexal [OK
8 [IpocThiencrioKHbIEBEIIECTBA 1 0 0 https://m.edsoo.ru/ff0d2a6e
9 ATOMHO-MOJIEKYJIIPHOECYUEHUE 1 0 0 bubmmorexal[OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOHIIOCTOSIHCTBACOCTABABEIIICCTB.

bubmuorexal [OK
10 X .B
nmrieckasgopmysa. Basentiocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmorexal [OK
11
OTHocUTenbHASIMOJIEKYISIpHAasiMacca https://m.edsoo.ru/ff0d323c
12 MaccoBasI0JIIXUMUYECKOTO bu6mmorexal [OK
3JIEMEHTA B COEMHECHUH https://m.edsoo.ru/ff0d350c
13 KommuecTBoBemecTBa. MoJib. bu6mmorexal [OK
Mounspras macca https://m.edsoo.ru/ff0d5230
1 DOU3NYECKUENXUMHUYECKUESIBIICHHS. bubnunotexal [OK
XHUMHUEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3HaKUUyCIOBUATIPOTEKAHUS bubnnorexal [OK
15 .
XUMHUUYECKUX PEaKLUi https://m.edsoo.ru/ff0d3al6
3aKOHCOXPaHEHUSIMACCHIBEIIECTB. bubnnorexal [OK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBANIOYPABHEHUAMXUMHUYECKUX bubmoreral [OK
N P https://m.edsoo.ru/ff0d5708
peakuuii
KiaccudukanusxuMuaecKuXpeakimi
18 (coenMHEHM S, PA3II0KEHUS bubmmorexallOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M.B.JIoMOHOCOB—Y4EHBIN-
19 sHIMKIIoNeaucT.O000eHnen bubmmorexallOK
H FHCT. Hlv https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HaHUH
20 KontponsHaspabotaNelmoteme bubnuorexal [OK
«BelecTBanXUMUYECKHUE PEAKLIUND) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexal [OK

Bo3ayxa.Kucnopog—onemenTu

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroeseliecTBo. O30H

duznuecknenXUMHUUECKUECBOIICTBA

22 KHUCI0pOoAa(peaKIMMOKUCIEHUS bronorexallOK
PoAatpeartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 oxcumax
CriocoOblI MoJTydeHUsT KUCIOpoia B
23 1200 paTOPHUUHUIIPOMBIIIIECHHOCTH bubmorexal [OK
’ https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
o4 peakIfu, TIOHATHE O bu6mmorexal [OK
TEPMOXHUMHUYECKOMYPaBHEHNH,3K30-1 https://m.edsoo.ru/ff0d4790
SHIOTEPMHYSCKUX PEAKITUIX
TormmuBo(He()Th,yroTbHMETaH).
25 3ar ﬂsHeEmj])soz y a cnoco6bzero bubmorexal [OK
P HyEa, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIICHUS
[TpakTnueckaspadoraNe3moreme
26 «[Tony4ueHrEenCOOMPAHUCKUCIIOPOIa bubmmorexallOK
yi Up poZa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHUE €ro CBOMCTBY
Boaopon — sneMeHT u mpoctoe bubnunorexal [OK
27
BemectBo. HaxoxnenueBnpupoae https://m.edsoo.ru/ff0d4dd0
08 DU3NYECKUENXUMHUYECKUECBONCTBA bubnuorexal [OK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TOHATHEOKHUCIIOTAXHCOIAX bubmorexal [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoOBIMOTy4eHUSBOIOPOIaB bubnunorexal [OK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
[TpakTnueckaspadoraNedmoreme
P P bubmuorexal [OK
31 «[ToyuennencoOupanueBo10poa,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonspHbliio0bEMrazoB.3akoH

bubmuorexal [OK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béma, KOJIHMYECTBA
33 BEIIIECTBA ra3a 10 €ro M3BECTHOM bubnmorexallOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBYBEIIECTBANIN 00bEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHHUIOPEAKIIMMHA0CHOBE3aKOHA bubmorexal lOK
P .. peardt . https://m.edsoo.ru/ff0d5708
00BEMHBIXOTHOIIIEHUITA30B
35 DOU3NIECKUEUXUMHUYECKUECBONCTRA bu6mmorexal [OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraBocHoBanuii.[lousTreo6 bubnunotexal [OK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
BomakakpacTtBoputens. Hackimennsie u
37 A P P o B bu6morexal [OK
HCEHACBIICHHEIC PACTBOPEL. https://m.edsoo.ru/ff0d5b40
MaccoBasiiosBeIIeCTBaB pacTBOPE
[IpakTnueckaspadotaNeSmoreme
38 «IIpurotoBieHue pacTBOpPOB ¢ bubnnorexal [OK
onpeaeIEHHONMAacCCOBOMI0ICH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTOBEIIIECTBAY
39 KonTtponsnaspaboraNe2noteme bubnnorexal [OK
«Kucnopoa.Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupl:cocTaB, KIaccupuKaus, bubnnorexal [OK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyueHnnenxuMmuyueckrue CBOMCTBA
41 KI/ICJ‘I}:ITHLIX OCHOBHBIXHaM(OTEPHBIX bubmoteral lOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI:COCTaB,KIIaCCH(PHUKAIHS, bu6nmmorexal [OK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [TonyuyeHnenXxuMHIeCKUeCcBONCTBA bubmorexal [OK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m KucnoTel:cocraB,kiiaccupukanus, bubnuotexal [OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
45 [TonyyeHnen XuMNYECKUECBOMCTBA bubnnorexal [OK
KHUCJIOT https://m.edsoo.ru/ffOdfee?
Conu(cpennue): HOMEHKIATYpa,
46 cnoco(6flnon )eHI/HI XI/IMI/IIIC};I;I/IG bubmorexal[OK
y YA https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTnueckaspaboraNe6.Pemenne
47 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnunotexal [OK
«OCHOBHBIEKJIACCHIHEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnyeckasCcBA3bMEXAYKIACCAMHU bubnnorexal [OK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo0.ru/00ad9a50
49 O0600mmeHenCUCTEMATH3AIIHS bubnnortexal [OK
3HAHUU https://m.edsoo.ru/00ad9cb2
KontponpHas padota Ne3 no teme
50 "OCHOBHBICKJIACCHIHEOPraHUYECKHIX bubmorexal [OK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[lepBbie MOMBITKU KIACCU(PUKATUU
51 XUMU4YecknxaiaeMeHToB. [ loHsTHEO bubmorexal [OK
) https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[TepuonnueckuiizakoOH!
52 [lepunoanueckasicucTeMaxuMUYECKUX bubmmorexallOK
pHOA https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bub OK
53 [lepro b1, rpynIibL, IO ATPYIIIBI nommorexall

https://m.edsoo.ru/00ada52¢c
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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CrpoenunearomoB.CocTaBaTOMHBIX

bubmuorexal [OK

o4
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
P P . bubnuotexal [OK
95 aToMmoBaieMeHToBllepuoanueckoi
https://m.edsoo.ru/00adaébc
cucremsl Jl. 1. MenaeneeBa
XapakTepuCcTUKaXUMHUECKOTO
56 3JIEMEHTAINOErONOJIOKEHUIOB bubnuotexal [OK
[Tepuonnueckoricucreme/l. 1. https://m.edsoo.ru/00ada824
MenneneeBa
57 [IpomexxyTOUHASIMTOrOBasgaTTECTALINS B bubnuoreka [IOK
(bopMe KOHTPOJILHOTO TECTUPOBAHUS https://myschool.edu.ru/
3nauenue [lepuoanueckoro
58 3aKOHAJIAPA3BUTUSHAYKUUTTPAKTUKH. bubnnorexal [OK
.. MenaeneeB — y4€HbIH, Me1aror https://m.edsoo.ru/00ada96e
u
rpaXKIaHUH
DIIEKTPOOTPUIIATETLHOCTHATOMOB bubnnorexal [OK
59
XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/00adaab8
bu6morexal [OK
60 nu e
OHHAIXHMITICCRAACEA https://m.edsoo.ru/00adac34
61 KoBanenTHasnoysipHassXxuMuyecKas bubnnorexal [OK
CBSI3b https://m.edsoo.ru/00adaab8
62 KoBaneHntHasHenoasspHAIXUMUYECKASI bubnnorexal [OK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexal [OK
63 C
TETCHRORHCIICHIT https://m.edsoo.ru/00adae28
64 OKUCIUTENBHO-BOCCTAHOBUTEIHLHBIE bubmuorexal [OK
peakuuu https://m.edsoo.ru/00adb076
65 OKHCIIUTEINH BOCCTAHOBUTEIN bu6nmmorexal [OK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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https://m.edso0.ru/00adb076

KontponsHaspadbotaNednoreme

bu6mmorexal [OK
66 «Crpoenuearoma. XuMu4ecKkas 1 httos://m.edsoo.ru/00adbAs6
CBSI3b)»
67 PesepBHbIitypok.O600meHnen 1 bubnuotexal [OK
CUCTEeMaTH3aIus 3HAHUH 30.04.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblitypok.O00011eHuEN 1 bubnnorexal [OK
CUCTeMAaTH3aIlis 3HAHUH 14.05.2024 | https://m.edsoo.ru/00ad9ch?
OBIIEEKOJIMYECTBOYACOBIIO 68
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9KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne ara uudposbie
Temaypoka Kourpouabnsbie | IlpakTuyeckue A op
n/m Bcero u3yueHusi | oOpa3oBaTesIbHbIE
padoTbI padoThI
pecypchbl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnnorexal [OK
xuMuueckuxsnementon/l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTBXUMHUYECKUXDIEMEHTOB 1 0 0 bubnorexallOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 KnaccudukanusnHomeHkIaTypa 1 0 0 bubmnoTtexal [OK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
BunnixuMmu4ecKonCBSI3UUTHIIBI bu6morexal [OK

4 ) 1 0 0
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpaaspadoraNelmoreme

5 «[loBTOpEeHue u yrnyOneHue 3HaHUMA 1 1 0
OCHOBHBIXpa3AeI0OBKypca8Kiacca»

5 Knaccudukanus XuMmuaeckux 1 0 0 bubnnorexal [OK
peaKuuUnopa3IuYHbIMITPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 €aKINU HOHﬂfHeomMoreHHHXI/I 1 0 0 bubmoteral lOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOrE€HHBIX PEAKIIHIX

8 [ToHATHEOXMMUYECKOMPABHOBECHUH. 1 0 0 bubnmnorexal [OK
@DakTOpbl, BIUAIOIINAE HA CKOPOCTh https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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XUMUYECKONPEAKIIUUUIIONOKECHHE
XMMHUYECKOIO PAaBHOBECHS

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6mmorexal [OK

9
peakuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKON
10 mucconuanmn. CuibpHbIenciIadbIe bubmorexallOK
’ https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HonHpleypaBHEHUIPEAKIINI bubmorexal lOK
P peakit https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHNI bubnmorexallOK
pv A https://m.edsoo.ru/00add5d8
003JIEKTPOTMTUYECKOU TN CCOITUAITAN
XUMHUYECKHECBOUCTBACOJIEHBCBETE
13 IPEeNCTaBIEHUN 00 bubmnoreral [OK
e . https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUUECKOUTUCCOTTHAITTH
14 [Touarueoruapoanse coieit bubmnoreral [OK
AP https://m.edsoo.ru/00add9d4
15 O06001CHEeHCUCTEMATH3ALIHS bubmuortexal [OK
3HAHUU https://m.edsoo.ru/00addd12
ITpaktuueckaspadoraNel.
16 «lfemeHHeaKcnI; UMEHTAIIBLHBIX bubmnorerallOK
p https://m.edsoo.ru/00addbfa
3a1au)
KontponsnaspaboraNe2noteme
17 «IIEKTPOIUTHUECKASITUCCOLINALIAI bubmorexallOK
p A HHaTHA. https://m.edsoo.ru/00addecO
XUMUYECKUEPEaAKIIMUBPACTBOPAX)
OO01assxapakTepUCTUKAraJIOTEHOB.
B P P N bubmuorexal [OK
18 XUMHUYECKUECBONCTBAHATIPUMEPE

xJjiopa

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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XnopoBoaopo . CoIsTHAsKHUCIIOTA,

bubmuorexal [OK

19 XHUMHUYECKHECBOMCTBA,IOJIYUEHHE,
v https://m.edsoo.ru/00ade104
MIPUMCHEHHE
[IpaktuyeckaspadboTaNe2moreme
20 «[Tomy4eHreCOTSTHOMKUCIIOTHI bubamorexallOK
THCHI=C0T ’ https://m.eds00.ru/00ade348
n3y4yeHue e€ CBONUCTB»
BrrancneHusmoypaBHEHUSIM
21 XUMHYECKUXPEAKITHA, eCITHO TTHU3 buonorexallOK
DEAKIIH, A https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

29 OO6mrasxapakTepruCcTUKadIeMEHTOB bubnunotexal [OK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTPOTTHBIE MOJAM(PHUKAIIUN CEPHI.

23 Haxoxnenuecepbine€coeJMHEHU B bu6mmorexal [OK
npupojie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBonopoa,cTpoeHue, pu3HIecKue 1 bubnunorexal [OK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupapicepbl.CepHas KUCIIOTA,

25 (hDM3UYECKUENXMMUYCCKUECBOMCTBA bubmmorexallOK

’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUEPEaAKIINHU,JICKALTUCB
OCHOBE MPOMBIIIIEHHOTO criocoba

26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuorexal [OK
XHUMHUYECKOE3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaroIeHcpeabICOeTUHEHUSIMU
cephl

97 BrranciieHneMaccoBoii0JIMBBIX0/1a bubmuorexal [OK

MPOJYKTa peaKiiu

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO1mas XxapakTepuCTHKa HIEMEHTOB
VA-rpynibl. A30T,pacipoCTpaHEHUE

bubmuorexal [OK

28
B IIpHUpoJe, (pU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHECBOMCTRA
AmMHaK, ero pu3nIecKue u
29 XUMHUYCCKHECBOMCTBA,IIOJTyUCHHEH bubmorexallOK
MOIYH https://m.edsoo.ru/00adf004
MIPUMCHEHHE
[IpaxTnueckaspaboraNe3noteme
30 «[TonyueHrneaMMuaKa, i3y IeHHEETO brbamorexallOK
e YA https://m.eds00.ru/00adf180
CBOWMCTB
31 A3OTHasIKUCTOTa,e€PU3NIECKUEH bubnunotexal [OK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHUSBKaY€CTBEMHUHEPATHHBIX
32 00peHnii. XUMUIECKOE bubmmorexallOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMHA30Ta
®ochop. Okecup dpochopa (V) u
33 (bocg)o pHaSIKI/IC?I(;’b;a (%)anq(ecinen bubmorexal [OK
P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonw3oBanue docdaToB B
34 KaueCTBEMUHEPATIbHBIXYTI0OPEHHUIA. bubnuorexal [OK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
bocharamu
Yrnepon, pacnpocTpaHeHUE B
35 pu I(Zz[e (§H3HIIIDCCKIECHXI/IMI/IHCCKI/IC Bubmorexal[OK
p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
bubmuorexal [OK
36 Oxcunpryriaepoia, uxpu3ndeckuen "

https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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XMMUYECKUECBOUCTBA.
DKosorndyeckue mpoOIeMsl,
cBs3aHHblecokcuaomyriepoaa(lVv)

37 VYroapHasgKHACIOTaneECOIN bubmoreral [OK
https://m.edsoo.ru/00ae006¢c
[IpakTnueckaspadboraNednoreme

38 "[lonydeHue yriekucioro rasa. bubnnorexal [OK
KauectBennasipeakiusnakapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKUXBEIIECTBAXKAKO bubmmorexallOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 KpemuwnitnerocoemaeHus bubmmorexallOK
https://m.edsoo.ru/00ae080a
[IpakTrueckaspadoraNe5.Pemenne

41 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnnorexal [OK
«BaxHeunneHeMeTalJIbIn X https://m.edso0.ru/00ae0bf2
COCAMHCHUSDY
KontponpraspadotaNe3moreme

42 «BaxxkHeHIIeHeMeTaIIbIMUX bubmorexal [OK

https://m.edsoo.ru/00ae0e18
COCAMHCHUSD»
OO6mrasxapakTepuCTUKAaXUMHIECKUX
3JICMEHTOB — METaJLJIOB.

43 Metannuyeckas CBSI3b U bu6mmorexal [OK
METaAIUIMYECKasAKpUCTATUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METAJIJIOB

44 XUMHYECKUECBOMCTBAMETAILIIOB. bu6nmmorexal [OK

DNEKTPOXUMHUYECKUN PsifL

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
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HaIpsHKEHUHMETAIIOB

OOmire cnocoObl MOTyYeHUs
metauioB.CrnaBel. BerunciaeHusmno

bu6mmorexal [OK

45 aBHE ec CaKITHM,
YPABHCHIIM XHMITCOIIX pearinti https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 [ToHsATHEOKOPPO3UH METAIIIOB bubmorexal[OK
pp https://m.edsoo.ru/00ae1278
bu6mmorexal [OK
47
[lenotmbie MeTanE! https://m.edsoo.ru/00ae14b2
48 OKCHIBIUTUAPOKCHIBIHATPHUSH bubnunotexal [OK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlerouHO3EMETBHBIEMETAIITBI— bubnnorexal [OK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 BaxkneimmecoenHeHU KBNS bubmorexal [OK
A 1 https://m.edsoo.ru/00ae15e8
51 O06001CHEeHCUCTEMATH3ALIHS
3HAaHUM
[IpomexxyTouHast UTOroBast
52 aTTecTanusaBOPMEKOHTPOIHHOTO
TECTUPOBAHUS
53 JKEcTKOCTHBO IBINCIIOCOOBIEE bubnuorexal [OK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTrnyeckaspadboTaNebrnoTeme
54 "KEcTKOCTL BOALI U METOIBI €6 Bubmorexal[OK
\ https://m.edsoo.ru/00aelae8
yCTpaHEHUs
55 ASTIOMUHH bubmuorexal [OK

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
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56 AMdOTEepHBIECBONCTBAOKCHIaN bubmorexal [OK
THIPOKCH]IA https://m.edsoo.ru/00aelc64
57 Kereso bubnuotexal [OK
https://m.edsoo.ru/00ae1d86
58 OKCcHIBI, THAPOKCHUIBIUCOIIN Kelle3a bubnuotexal [OK
(IDwmxenesa(lll) https://m.edso0.ru/00ae35e6
59 O06o0menrnencucTeMaTH3aIus
3HAHUI
[IpakTnueckaspaboraNe7.Pemenne
AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6morexal [OK
60 .
«BaxxHenmueMeTambli UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Boruncnenus no ypaBHEHUSIM
XMUMHYECKUXPEAKIIUNA,eCITHOTUHI3
61 peareHTOB JaH B U30BITKE WIIH bubnnorexal [OK
COIEPKUT IpUMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCcOBOM JIOJIM BBIXOJIa IPOAYKTa
peaxiu
62 O6o6nﬂleHI/IeI/ICI/ICTeMaTI/I3auI/I;I
3HaHUI
KonTtponsnaspadoraNednoteme
63 «BaxuenmeMeTauIbInuX
COCIIMHEHUSD)
64 BemectBa u matepuansl B bu6mmorexal [OK
MOBCEIHEBHOMKU3HUYEIOBEKA https://m.edsoo.ru/00ae3f50
65 XUMHYECKOE3arps3HEHNE bubnuorexal [OK
OKpYXKaIOLLEH Cpebl https://m.edsoo.ru/00ae4270
66 PonpxumMuus pemennn bu6nuorexal [OK



https://m.edsoo.ru/00ae1c64
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HKOJIOTUYECKUXIIPOOIIEM

https://m.edso0.ru/00ae4270

67 PesepBHblitypok.O600meHEH 1 bubnnorexal [OK
CUCTEMAaTHU3alIMs 3HAHUI https://m.edsoo.ru/00ae0d0a
68 PesepBHblitypok.O600meHEH 1 bubnnorexal [OK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
OBIIEEKOJIMYECTBOYACOBIIO 68
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YYEBHO-METOANYECKOEOBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIEYUYEBHBIEMATEPUAJIBIVIAYYEHUKA

» Xumus,8kinacc/I"adbpuensnO.C.,OctpoymoBW.I".,CnankoBC.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus,9xnacc/I"adbpuensnO.C.,OctpoymoBI.I".,CnankoBC.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue»

Tabsuubl: [lepruoaunyeckas cucreMa xumudeckux anemeHToB 1. U.
MeneneeBa, TabIUIIapacTBOPUMOCTH,IIIEKTPOXUMHYECKUNPS THATIPSKEHUS

MCTAJIIIOB

METOANYECKUEMATEPUAJBIIJIAYUYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/X umusi-0a30BbIii-ypOBEHb.-
Peamuzanus-tpedoBanuit-OI' OC-ocHOBHOT0-00111er0-00pa30BaHMs. -

Mertoaundeckoe-mocoodue-msa-yaurtens.pdf

HMNPPOBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/

	ПОЯСНИТЕЛЬНАЯЗАПИСКА
	СОДЕРЖАНИЕОБУЧЕНИЯ
	Первоначальныехимическиепонятия
	Химическийэксперимент:

	Важнейшиепредставителинеорганическихвеществ
	Химическийэксперимент:

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	Химическийэксперимент:
	Межпредметныесвязи


	9 КЛАСС
	Веществоихимическаяреакция
	Химическийэксперимент:

	Неметаллыиихсоединения
	Химическийэксперимент:

	Металлыи их соединения
	Химическийэксперимент:

	Химияиокружающаясреда
	Химическийэксперимент:
	Межпредметныесвязи


	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ХИМИИ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	1) патриотическоговоспитания:
	2) гражданскоговоспитания:
	3) ценностинаучного познания:
	4) формированиякультурыздоровья:
	5) трудовоговоспитания:
	6) экологическоговоспитания:

	МЕТАПРЕДМЕТНЫЕРЕЗУЛЬТАТЫ
	Познавательныеуниверсальныеучебныедействия Базовые логические действия:
	Базовыеисследовательскиедействия:
	Работасинформацией:
	Коммуникативныеуниверсальныеучебныедействия:
	Регулятивныеуниверсальныеучебныедействия:

	ПРЕДМЕТНЫЕРЕЗУЛЬТАТЫ

