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INOACHUTEJIBHASA 3AIINCKA

IIporpamma 1o XMMHM Ha YpOBHE OCHOBHOTI'O 00OIIEr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE TPEOOBAaHUM K pe3ybTaTaM OCBOCHUs OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 0011ero oopaszoBanus, npeactaBieHHbIX B PI'OC 00O, a takxke Ha OCHOBe ¢eaepaibHONW padodeii
MPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIEMNIMU MpenoaBanus y4eOHoro npeamera « XuMus» B 00pa30oBaTeNbHBIX opraHu3anusx Poccuiickoi
denepanuu.

IIporpamma 1o XxuMuu Aa€T NpeACTaBICHUE O LENAX, OOLe cTpareruu oOydeHUs, BOCHUTAHUSA U Pa3BUTHs OO0YYarOLIUXCS CPENCTBAMU
y4eOHOro IpeaMeTa, YCTaHaBIUBAeT o00s3aTeNbHOE IPEIMETHOE COJEp)KaHue, NpeAycMaTpuBaeT paclpelelieHHe ero Io KilaccaM H
CTPYKTYpUPOBaHHUE MO pa3jie]aM U TeMaM MPOrpaMMBbl [10 XUMHUH, ONPEAEIseT KOJIUYECTBEHHbIE U KaueCTBEHHBIE XapaKTEPUCTUKH COJEpKaHUs,
PEKOMEHIYEMYIO TIOCIIEA0BATENBHOCTD U3YUEHHS] XUMHUH C YUETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JJOTMKU y4eOHOTro Ipolecca,
BO3PACTHBIX OCOOECHHOCTEH O0O0ydJaroUIMXcs, ONpeAesseT BO3MOXHOCTH IpeaMmera s pealu3alud TpeOOBaHHUN K pe3yiabTaTaM OCBOEHHUS
OCHOBHOI 00pa30BaTelIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00LIero 00pa3oBaHMsl, a TakKe TpeOOBAHUH K pe3ysibTaTaM 00y4YeHUs! XMMHUU Ha
YpOBHE IieJied HM3y4eHus IpeIMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHOW JEATENIBHOCTH OOY4YaroLIErocs IO OCBOCHHUIO Y4eOHOro
COJIepKaHusl.

3HaHUEe XUMMHU CIIY’)KUT OCHOBOH JUIsl (pOPMHUPOBaHUS MHUPOBO33pEHMs OOy4aroIIerocsi, ero MpeJCTaBICHUH O MaTepUalbHOM EIMHCTBE
MUpA, BAXKHYIO POJb UIPAIOT (GOPMHUpYEMbIe XUMHUEH MPEACTABICHUS O B3aMOIIPEBPAIEHUAX SHEPIUU U 00 BOJIIOLMHU BELIECTB B MPUPOJE, O
MyTAX PpELIeHMs] TJI00ANBHBIX MPOOJIEM YCTOHYMBOTO DPAa3BUTHUS UEIOBEUECTBA — CHIPHEBOW, DHEPIeTUYECKOM, MUIIEBOH M HKOJIOTMYECKOU
0€301MacHOCTH, TPOOIIEM 3/IPaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealM3allMd BO3MOXKHOCTEH Ul CaMOpa3BUTUS U (POPMUPOBAHUS KyJIbTYphbl JUYHOCTH, €€ oOuied M (yHKIMOHAIBHON
IPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHHME MBILIUIEHHUS M TBOPYECKUX CIOCOOHOCTEH OOYYaroIIMXCsl, HAaBBIKOB WX CaMOCTOSITENbHOM YydeOHOM
NeSTeIbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIEI0BAaTEIbCKUX YMEHHH, HEOOXOJUMbIX KaK B MOBCEAHEBHOM >KM3HM, TaK M B MPO(ECCHOHAIBHON
NESITENIBHOCTH;

3HaKOMHT CO CHEIM(PUKON HAyYHOT'O MBIIUIEHUS, 3aKJIa/IbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIS1a Ha €UHCTBO MIPUPOJIBI U YEIIOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TaNloM B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOM IrpaMOTHOCTH 00y4aroLuXcs;

crocobcTByeT GOPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B
HKOJIOTHUECKOE 00pa3oBaHue 00YJaOLIHXCS.



JlanHbple HampaBiieHHsT B OOyYeHHHM XHMHH OOECIIEYMBAIOTCA CHEUU(UKON conepKaHus Y4eOHOTO IpenMeTa, KOTOPBIM sBIseTCS
[earornyecky alaliTuPOBaHHBIM OTpakeHUEM 0a30BOI HAYKH XMMMHU Ha OIIPENETIEHHOM dTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOLIEro oOpa3oBaHHs OpPUEHTHPOBAH HA OCBOEHHE OOYYarOIIMMMCA CHUCTEMbI IEPBOHAYAIBHBIX
MOHATUI XUMHMH, OCHOB HEOPTaHUYECKOM XMMHUU ¥ HEKOTOPBIX OTJEIIbHBIX 3HAYMMbIX OHATUI OpraHMYecKoi XUMUH.

CrtpykTypa coiepKaHus IMPOrpaMMbl MO XHMHUH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOro moaxona K e€¢ wm3ydenuto. CopeprkaHue
CKJIa/IbIBAETCSI U3 CHCTEMBI MOHATUH O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUH O XMMHUYECKOH peakuuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPraHHW30BaHbI 110 IPUHIIMITY [TOCIEI0BATEIbHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETHUUYECKUX NPEACTABICHNUN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHUSI O CTPOEHHH aTOMa U XMMHUYECKOH CBSI3U;

— MPe/ICTaBIEHUH 00 3JIEKTPOIUTUYECKOM JUCCOIMALMU BELECTB B PaCTBOpaXx.

Teopernueckue 3HaHUS PacCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKU MOTYUYECHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS [1OCIIEI0BATEIBHO
OT OJHOTO YPOBHSI K JPYrOMY, BBINONHASA (YHKIUU OOBSICHEHUS W MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH IMPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMBbIX BEIIECTB.

OcBoeHue NporpaMMsbl [0 XUMHH CIIOCOOCTBYET (hOPMUPOBAHUIO MPEICTABICHUS O XMMUYECKON COCTaBIIAIOLIEH HayYHOU KapTHUHBI MHUpa B
JIOTUKE €€ CUCTEMHOM MPUPOABI, IEHHOCTHOTO OTHOUIEHMS K HAYYHOMY 3HAHHMIO M METOJlaM I03HaHUA B Hayke. M3ydeHne XMMHH MPOUCXOIHUT C
MPUBJICYEHUEM 3HAHUM 13 paHee U3yYeHHBIX YUeOHbIX peaMeToB: «OKpyskaromui Mup», «buonorus. 5-7 kinaccb» u «Puznka. 7 Kiaacey.

[Ipy M3ydeHMM XUMHHM MPOUCXOTUT (POpMHpPOBAHME 3HAHUNW OCHOB XMMHYECKOM HAyKHM Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAaHMS,
MPAKTUYECKON JIEATETbHOCTH 4YeJOBEKa M KaK OJHOTO0 U3 KOMIIOHEHTOB MHUPOBOW KyJbTYypbl. 3ajaya ydeOHOro IpeIMeTa COCTOUT B
(OpMHPOBAHNUN CHCTEMbl XUMHUYECKUX 3HAHUN — Ba)KHEUIINX (PaKTOB, MOHATHIH, 3aKOHOB U TEOPETHUECKUX MOJOXKEHUH, TOCTYITHBIX 0000IEeHHH
MHPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKH, B MPUOOIIEHUN K HAyYHbIM METOJaM MO3HAHUS NIPU U3yUYE€HUH BEUIECTB M XMMHUECKUX PEeaKIuil,
B (OpMHUpPOBAaHMM W Pa3BUTHM I[103HABATEJIbHBIX YMEHMM W HMX NPUMEHEHUH B Y4eOHO-TIO3HABaTENbHOM M y4yeOHO-UCCIIE0BATEIbCKOMN
NesTeIbHOCTH, OCBOCHUH MPaBUJI O€30M1aCHOTI0 00pallleHus ¢ BEIIeCTBAMH B TOBCEHEBHOM JKHU3HU.

ITpu n3yueHnH XMMHUU Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs Ba)KHOE 3HAYCHHUE PUOOPEIH TaKue 1eH, KaK:

— (popMHpOBaHUE MHTEIUIEKTYAJIbHO PAa3BUTOM JTUYHOCTH, TOTOBON K CaMOOOpPa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY NPUHITHIO
pelieHni, cnocoOHOM aanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM XKU3HU;

— HampaBJIeHHOCTh OOyUYEHHUS Ha CHCTEMaTH4YecKoe MpHOOIleHHe OOydarolUMXcs K CaMOCTOSATEIbHOW MO3HABATEJIbHOHN NeATelbHOCTH,
HAyYHBIM METOJaM MO3HaHMs, (POPMHUPYIOLIIIM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMHH;



— obecrieyeHne YCIOBUH, CIIOCOOCTBYIOIIMX TNPHOOPETEHHUIO OOYUYAIOIMIMMHUCS OIbITa PAa3HOOOPAa3HOM MEATENbHOCTH, IO3HAHHUA U
CaMOITIO3HAHUS, KJIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMITETECHITUH ), UMEIONUX YHHUBEPCATHHOE 3HAYCHHE JUISI PA3JIMYHBIX BUIOB JICATEIBHOCTH;

— ¢opmupoBanue 00mIeH (YHKIIMOHATBHON M €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YUCIIC YMCHUN OOBSICHSITH U OI[CHUBATH SIBJICHHS
OKPYIKAIOIIEero MUpA, MCIIONIb3Ysl 3HAHUS W OIIBIT, TOJTYYCHHBIC TIPU U3YYCHHH XMMHH, IIPUMEHSATh UX MPU PEHICHUU NPOOJIeM B MOBCETHEBHOMN
KHU3HU U TPYJTOBOU JEATEILHOCTH;

— (¢dopMupoBaHHE Y OOYyYaIOMUXCS TYMAHHUCTUYECKUX OTHOIICHWH, MOHWMAHUS IEHHOCTH XHMHUYECKUX 3HAHUU i BBIPAOOTKHU
HKOJIOTUYECKU I1EJIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOHM JACATENBHOCTH B IENSAX COXPAHCHHS CBOETO 3JI0OPOBbSI M OKpYKaIOIIeH
MIPUPOTHOMN CPEJIbI,

— pa3BUTHE MOTHBALMK K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAaMOBOCHHTAHHIO Ha OCHOBE YCBOCHHS OOIICYEIOBEUECKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMPOQIIIS U HAPABICHHOCTH JaTbHEHIIIEr0 00yICHHUS.

OO11ee YuCIIo YacoB, OTBENEHHBIX JIJISl M3yYCHHUS XUMHUH Ha YPOBHE OCHOBHOTO 00IIIero oopa3oBaHusi, coctanisieT 136 yacoB: B 8 kiiacce —
68 yacoB (2 yaca B Hezleqto), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIC XUMHYECCKHE NOHATHS

[Ipenmer xumuu. Ponb XuMuu B )KU3HU 4YelloBEKa. XUMUS B cucTeMe HayK. Tena u BemecTBa. PU3NUYECKUE CBOMCTBA BELECTB. ATpEraTHoe
cocTosinue BenecTs. [loHsATHE 0 MeTOJaX O3HAaHUS B XUMHH. HYucThie BemecTBa U1 cMecH. CriocoObl pa3iesieHust CMecei.

ATOMBI ¥ MOJIEKYJIBI. XUMHAYECKHUE dJIeMeHThI. CHMBOJIBI XMMUYECKHX 3JIEMEHTOB. IIpocThie 1 c105KHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE
yUYEHHUE.

Xummueckas popmyna. BageHTHOCTP aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH IMOCTOSIHCTBA cOoCcTaBa BemecTB. OTHOCHTENNbHAS aTOMHAs
Macca. OTHOcHUTEeNbHAs MOJIEKYJIIpHas Macca. MaccoBast 10J11 XMMHUYECKOT'0 3JIEMEHTa B COEAMHEHUU.

KonnuectBo BeniectBa. Monbs. MossipHast Macca. B3auMoCBsI3p KOJIMYECTBA, MACChl U YUCJIa CTPYKTYPHBIX €IUHMI] BenlecTBa. Pacuérel mo
bopMynaM XMMUYECKUX COEIMHEHHH.

duznyeckue 1 XMMUUYECKUE SBJICHUS. XUMUYECKasl peakus U €€ MpU3Haku. 3aKOH COXPaHEHUsI MacChl BEIIECTB. XUMUYECKUE yPaBHEHUS.
Krnaccudukanus XuMHYECKAX peakini (COSAMHCHHUS, PA3JI0KCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMMYECKOW MOCYJOH, MpaBWiIaMu pabOThl B JIabOpaTopuu U npuémamu oOpalleHHs ¢ JIabopaTOpHBIM 00OPYAOBaHUEM,
U3Y4YEHHE U ONHCaHHE (PU3NYECKUX CBOMCTB 0Opa3l0OB HEOPraHMYECKUX BELIECTB, HaOMOJeHUE (PU3MUecKUX (IUIaBJIEHUE BOCKA, TasHUE JIbJa,
pacThpaHue caxapa B CTYyNKe, KUIEHHE W KOHACHCAalUs BOAbI) U XUMHYECKMX (TOpEHHE CBEYH, NPOKaJIMBAHHUE MEIHOM IPOBOJIOKH,
B3aMMOJICHICTBHE MeNla C KHUCJIOTOW) sIBIeHUH, HaOII0leHue U ONHCaHHe MPU3HAKOB NMPOTEKAaHUS XUMHUECKUX peaklui (pas3sioskeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpUAOM Oapusi, pasioxeHue ruapokcuga menu (1) mpu HarpeBaHuM, B3aUMOAEHUCTBHE dKejle3a C
pactBopom conu meau (1), m3ydenuwe crocoOOB pa3iesieHHs CMECEed: C TMOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BBIMAPWBAHHE, IHUCTUIUISAIN,
Xxpomatorpadusi, IpoBeIeHNE OUUCTKH MOBAPEHHON COJIM, HAOIIOICHUE U ONMCAaHUE PE3YyIbTaTOB MPOBEIECHNUS ONBITA, UIUTIOCTPUPYIOLIETO 3aKOH
COXpPaHEHUsI MAacChl, CO3JaHHe MOJIENIeH MOJICKYT (IIAPOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3ayx — cmech rasos. CocraB Bo3nyxa. Kuciaopoa — aneMeHT u mpocroe BemecTBo. HaxoxaeHue kuciaopoa B npupoae, Gu3nueckue u
XUMHUeckue cBoiictBa (peakuuu ropenusi). Oxcunabl. [Ipumenenue kucinopoaa. CrocoObl MOJIydeHHs KHUCIOpoJa B JIabopaTopuu H
poMbIIIeHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — ajuioTponHast MOAU(pUKaLUs KUCIOPOIa.

TennoBoit a3¢hdextT xuMudeckol peakiuu, TEPMOXUMHUYECKHUE YPaBHEHUS, 3K30- U SHIOTEPMHUYECKUE peakiu. TOIUIMBO: yrojib U METaH.
3arps3HeHue Bo3/1yXa, yCHJICHHE TapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSI.
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Bomopon — snemeHT M mpoctoe BemiecTBO. Haxoknenuwe Bojopoja B Mpupoje, (pHU3HUECKHe W XUMHUECKHE CBOMCTBA, MPHMEHEHHE,
crocoObI oy4eHust. Kucnorsr u conu.

MossipHblii 00bEM ra30B. Pacuérbl 10 XUMHUUYECKUM YpaBHEHUSIM.

dusnyeckue cBoMcTBa BoAbl. Bona kak pactBopurens. PacTBopbl. HachleHHbIE M HEHACBILICHHBIE PACTBOPBL. PaCTBOPUMOCTD BElIECTB B
Bozie. MaccoBasi 1011 BellecTBa B pacTBOpe. XMMHMUECKHUE CBOMCTBA BOoAbl. OcHoBaHMs. Poib pacTBOpOB B IpUPOJE U B JKHU3HHU YEIOBEKA.
Kpyrosopot Bozbl B ipupojie. 3arps3HeHHe NPUPOAHbIX BoA. OXpaHa U OYMCTKA PUPOJHBIX BO.

Knaccupukanus Heopranmdeckux coeauHeHuil. Oxcuupl. Kiaccuduxauus okcumoB: coneoOpasyromue (OCHOBHBIE, KHCIIOTHBIE,
amdoTepHble) U HeconeoOpa3zyroue. Homenknarypa okcuioB. dusznueckue U XMMU4YecKHe CBOWCTBA OKCUAOB. [lonyueHne okcuios.

OcnoBanwust. Kimaccudukanus ocHOBaHUI: MIETOYN M HEPACTBOpUMbIe OcHOBaHUs. HoMeHkIaTypa ocHoBaHMi. PU3NYECKHE U XUMUYECKUE
CBOMCTBA OCHOBaHUM. [loiryueHre ocHOBaHHMI.

Kucnorsl. Knaccuduxanus xkucnor. Homenknarypa kucinor. duznyeckre 1 XUMHUUECKUE CBOMCTBA KUCIOT. P akTuBHOCTH MeTayuioB H.
H. bekerosa. [lonydyenue Kkucnor.

Comu. Homenknatypa coseit. @uznueckne 1 XMuMUYECKHre cBoicTBa cosei. [lomyuenue coneil.

I'enernueckas cBsA3b MEXAY KJacCaMHM HEOPraHUUYECKUX COCTUHEHHM.

Xumuueckuii 3xcnepumenm:

KayeCTBEHHOE ONpeeTIeHUE COAEePKaHUs KUCIOPoAa B BO3AyXeE, [TOJydyeHHe, COOMpaHue, paclio3HaBaHUE U M3yuYEHHE CBOMCTB KHCIOPOAA,
Ha0Jt0/IeHuEe B3aUMOJICHCTBUS BELIECTB C KHCIOPOAOM M YCJIOBMSI BO3HMKHOBEHHS M TNPEKpAlIeHHs TOpeHus (Mokapa), O3HAKOMJIEHHE C
oOpa3llaMi OKCHIOB M OIKMCAHHWE WX CBOICTB, TMOJy4YeHHE, COOMpaHHWe, paclo3HABaHHE M U3yYE€HHE CBOWCTB BOJIOpoJa (TOpEHHE),
B3auMoJieiicTBHe BojiopoJia ¢ okcuioM Meau (I1) (Bo3MokHO UCTONb30BaHNE BUIeOMATEpHalioB), HAO0IeHHe 00pa310B BEIIECTB KOJMUECTBOM 1
MOJIb, HCCJIEZIOBAHUE OCOOEHHOCTEH pAcTBOPEHMs BEIIECTB C pa3jIMYHONM pPacTBOPHUMOCTHIO, MPUIOTOBIEHHE PACTBOPOB C OMNpeNelIEHHOM
MaccoBOW J0J€il pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbI C MeTa/UlaMHM (HaTpUeM U KajiblleM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), UCCIIEIOBaHNE 00pa3lloB HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOJAEHHE N3MEHEHUS OKPACKH MHJMKATOPOB B
pacTBOpax KHCJIOT M IIejo4el, u3ydeHue B3aumozencTBus okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTBI, KUCIOT ¢ METaljaMM, peakuui
HEUTpaIu3aluy, I[OJIydYeHUE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeTajula JpyruM H3 pacTBopa COJIM, pEIICHHE
JKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «BaykHel1e Ki1acchl HEOPraHMYECKUX COSTUHEHUID.

IMepuoauueckuii 3axoH u Ilepuoanyeckasi cucrema xumudeckux 3jiemMeHroB [I. M. Menaeneesa. Ctpoenne atoMoB. XMMUYECKas
cBfA3b. OKUCJIUTEJBHO-BOCCTAHOBHUTE/IbHbIE PeaKIMU

IlepBble MOMBITKH KIacCU(UKALUN XMMUYECKHX 3JeMeHTOB. [IoHATHE O Tpynmax CXOIHBIX JIEMEHTOB (ILETOYHbIE U IIEI0YHO3EMENbHbIE
METaJUIbl, TaJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUIBI U TUAPOKCHIBI.
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Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux 3ieMeHToB J[. M. Menaeneea. KopoTkonepuoaHas U JJIMHHOIEPUOAHAS
¢dopmsl [leproanueckoii cuctempl xumuueckux 3aementoB J[. M. Menzaeneesa. [lepuoast u rpynmsl. @u3ndeckuil CMbICT MOPSAKOBOIO HOMEPA,
HOMEPOB IIEPUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sizep. M3oronsl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX 00004eK aTOMOB HEpBbIX 20 XMMHUYECKHX
aneMeHTOB llepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XHUMHUYECKOIO 3JIEMEHTA IO €ro MmoJiokeHuto B llepmoanueckoit
cucreme J[. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs PaJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO IpylnaMm Hu
IIEpUOIAM.

3nauenue Ilepuoanueckoro 3axkoHa u Ilepuoanueckoil CUCTEMBl XMMHUYECKHUX 3JIEMEHTOB JUIsl pa3BUTHUs Hayku W npaktuku. [, W.
MeneneeB — y4€HbIA U IPAKJIAHUH.

Xumnueckas cBsi3b. KoBaneHTHast (OJspHAs U HENOJSPHAs) CBA3b. DIEKTPOOTPULIATEIBHOCTh XMMUYECKHUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp okuciaeHuss. OKHUCIUTENbHO-BOCCTAHOBUTENIBbHBIE peakuuu. [Ipouecchl OKHUCIEHMST M BOCCTAaHOBIEHMS. OKHCIUTENH U
BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3yueHue oOpas3IoB BELIECTB METANIOB U HEMETAJUIOB, B3aUMOICHCTBIE TMIPOKCHA LIMHKA C paCTBOPAMH KUCIIOT U ILeI0Yel, IPOBEICHHUE
OIIBITOB, UJUTFOCTPUPYIOIIMX MPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINNA (TOpEHHE, peaKLIU pa3IoKeHus, COeTMHEHNS).

Meostcnpeomemmnwie ceasu

Peanuszanust MeXIpeIMETHBIX CBSA3€H MPHU M3YYEHUHM XMMHH B § KJIacce OCYILECTBIISIETCS Yyepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4HBIX [IOHATHH, TaK U MOHATHUM, ABJIAIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEJIMETOB €CTECTBEHHO-HAy4YHOI'O LIUKIIA.

OOmre ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIH (DakT, TUIIOTE3a, TEOpHs, 3aKOH, aHalU3, CHUHTE3, KJacCH(UKalus, NepUOJIUYHOCTb,
Ha0Jt0/IeHNE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHNUE, MOJIEIIb, SIBJICHHE.

@dusnka: Marepus, aTOM, JJEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHWJ, W30TOIbI, PAaJINOAKTHUBHOCTb, MOJEKYJA, JIEKTPUUECKUN 3apsl,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BEIIECTBa, ra3, (pu3nueckue BeIMUUHbI, €AUHHIIBI U3MEPEHNUs1, KOCMOC, TIaHeThI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, neixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE UCKOTIaeMbl€, TOINTUBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBo 1 XMMH4YecKasi peaKkius

[Tepuonuueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux siemeHToB [[. M. MenneneeBa. CTtpoeHue aToMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalausl, KaIbIUd U HUX COCAMHEHHN B COOTBETCTBHUHU C IOJIOKEHUEM
371€MEHTOB B [leproanyeckoil CucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOM CBsi3U. TUINBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTH CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XMMHYECKHE CBONCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IUYHBIM KiIaccaM
HEOPraHUYECKUX COCAMHEHUH, TeHETUYECKAsl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanmss XuMrU4ecKux peakiuil Mo pa3InyHbIM MPU3HAKaM (IO YHCIIY M COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, M0 TEIJIOBOMY
sddekTy, Mo H3MEHEHHIO CTEeMeHEeW OKHUCICHHS XHMHUYECKUX DIIEMEHTOB, IO OOpaTMMOCTH, MO Y4YacTHUIO KaTauu3aropa). OJK30- U
SHIOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[ToHsITHE O CKOPOCTH XUMHYECKON peaknuu. [loHATHE 00 00paTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusaX. [IoHATHE O TOMOTSHHBIX U
reTeporeHHbIX peakuusx. [lonstue o katanuse. [lonsiTue o xumMuueckoMm paBHOBecHH. DAKTOPHI, BIUSAIONINE HA CKOPOCTh XMMHYECKON peakIuu 1
MOJI0)KEHUE XUMHUUECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, JJICKTPOHHBIA OallaHC OKHUCIUTEIHHO-BOCCTAHOBUTENBHOU peakiuu. CocTaBieHHe
yYpaBHEHUN OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIINI C HCTIOJB30BaHIUEM METO 1A AJICKTPOHHOTO OaaHca.

Teopus >IEKTPOTUTHIECKON AUCCONUAIMH. DICKTPOJIUTHI U HEINEKTPOIuThl. KaTnoHbl, aHHMOHBI. MeXaHu3M JHUCCOIMAIlUA BEIIECTB C
Pa3IMYHBIMHU BHIAMU XUMUYECKOM cBsi3u. CTeneHp nucconnanuu. CUibHbIE U cadble dJIeKTPOIHUTHI.

Peakuuu moHHOro obMeHa. YClOBHSI MPOTEKaHUs peaklUuid MOHHOTO OOMEHa, MOJHBIE M COKpAalIEHHBbIE MOHHBIC YpPaBHEHUS pEaKIUil.
CBoiicTBa KHCJIOT, OCHOBAaHMM W COJI€l B CBETE MPEJCTABICHUN OO0 3JIEKTPOIUTHUECKOM aucconuanuu. KadecTBeHHblE peaklUyd Ha HOHBI
[TonsiTE O THAPOIN3E COJEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJENSIMH KPHUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HeMeTalwioB (rpadura U anamasa),
CIIO)KHBIX BEIIECTB (XJIOpHIA HATPHsI), UCCIEIOBAaHHE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW pEeaklUd OT BO3ICHCTBHS Pa3NUYHBIX (DAaKTOPOB,
HCCIIEI0BAHUE AJIEKTPOTPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIUAINNA KUCIIOT, IIEI0YeH U cosiel (BO3MOYKHO MCITOJIb30BAHUE BUIIEO
MaTepHuasoB), MPOBEACHUE OMBITOB, MJUTFOCTPUPYIONIUX MPU3HAKH MPOTEKAHUS PeaKIInii HOHHOTO 0OMeHa (00pa3oBaHUE OCa/Ka, BBIICIICHUE ra3a,
o0Opa3oBaHHe BOJBI), OMBITOB, WUTFOCTPUPYIONIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX pPeaKIHil (TOpeHue, PEeaKkIuu pa3iIoKEeHHs,
COEJIMHEHMS ), pACIIO3HABAHNE HEOPTAHMYECKUX BEIIECTB C OMOIIbIO KAUECTBEHHBIX PEaKLUd Ha HOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 33]1a4.
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HemeTtayibl M MX coeJMHEHUSA

OOmiast xapakTepucTuKa TajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe cTeneHW okucieHus. CTpoeHune u Qu3nUecKue
CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKUE CBOMCTBA HA MIPUMEpPE XJI0pa (B3auMOJICIICTBHE C METAalIaMH, HEMETAJUIAMU, ILEI04YaMu).
Xnoposogopos. ComnsiHast KUCIIOTa, XUMUYECKHUE CBOWCTBA, MOJIyueHHUe, TpUMeHeHue. JleficTBue xyiopa 1 XJI0pOBOIOpO/Ia HAa OPraHU3M YeIoBeKa.
Baxnerime Xaopuabl U UX HAX0XKAECHUE B IPUPOJE.

OOmas xapakrepuctuka s71eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHMS aTOMOB, XapaKTEepHbIE CTeneHH okucieHus. CTpoeHue u
¢u3nyeckre CBOMCTBA MPOCTHIX BEILECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHBIE MOAU(PUKALIUN KUCIOPOJa U cepbl. XUMUYECKHUE CBOMCTBA CEpBI.
CepoBosiopoJi, cTpoeHue, pU3n4eckue U XUMHYeckhe cBOMCTBA. OKCHIbI cepbl KaK MPEACTABUTENM KHUCIOTHBIX OKcHIoB. CepHas KHUCIOTa,
¢du3nvecKkre 1 XMMUYECKHE CBOICTBA (00IIMEe KaK MpeACTaBUTENs Kilacca KHCIIOT U cnennduyeckne). XUMUYECKHE PEaKIiH, JeKallue B OCHOBE
MIPOMBIIIJICHHOTO CIOCO0a IMOJIy4YeHUs: cepHOM KUCIOThL. [Ipumenenue cepHoil kucioThl. CoJIM CEpHOM KHCIIOTHI, KAaYECTBEHHAs pPEaKIus Ha
cynbdar-uoH. Haxoxaenue cepbl 1 €€ coeiMHEHHH B IpUpoJie. XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH cpelibl COEMHEHUAMU Cepbl (KUCIOTHBIE
J0XK]U, 3arpsiI3HEHHE BO3/1yXa U BOJIOEMOB), CIOCOOBI €ro MpeI0TBPAIIECHUS.

OO6miast xapakrtepuctuka dJeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEepPHbIE CTENEHH OKHUCIEHUs. A30T,
pacrpocTpaHeHue B Mpupoje, GU3NIecKue U XMMHUYECKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero (GU3NYeCKHe U XUMHUYECKUE
CBOMCTBa, NOJy4YeHUe U npumeHenue. Conu aMMOHHUSA, UX (PU3NYECKHE U XMMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiysi Ha HOHBI
aMMOHHMs. A30THasl KUCIIOTa, €€ MoylyuyeHue, Gpu3ndeckue 1 XUMHUUECKUe CBOIcTBa (00IMe Kak MpecTaBUTENs Kiacca KUCIOT U crieu(pUIecKue).
Hcnonb30BaHWe HUTPATOB M COJEM aMMOHHMS B KadeCTBE MMHEPAIbHBIX YH0OpeHud. XHUMHUECKOe 3arpsi3HEHHE OKpYKAIoIeH Cpelbl
COCIMHEHHUSAMHU a30Ta (KUCJIOTHBIE IIOKIM, 3arpsi3HEHHE BO3/AyXa, MOYBbI U BOA0EMOB). Docdop, ammoTpornHbie Moauduxanuu docdopa,
¢usnueckue u xumuueckue cpoiictBa. Oxcun ¢ocdopa (V) um docdopHas kuciora, pU3MUECKUe U XHMHUYECKHE CBOICTBA, IMOJIyYeHHE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPAIbHBIX yI0OPEHUH.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynmnbel. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHHs. YTIepoJ,
QJUTOTPOIIHBIE MOJU(UKAIIUU, PaCIpOCTpaHEHHWE B MpUpojie, (PU3MUECKHEe W XUMHUYECKHEe cBoWcTBa. AncopOuus. KpyroBopor yriepona B
npupose. Okcuisl yriepoja, UX (U3MYECKHEe M XMMHUYECKHE CBOMCTBA, AEWCTBUE HA >KUBBIE OPraHU3MBI, IOJIyu€HHE M TNPUMEHEHHE.
DKosornyeckue npobaemsl, cBA3aHHbIe ¢ okcuaoM yriepoza (1V), runoresa riio0anbHOro NOTENJISHUs KIMMaTa, MapHUKOBbIN 3¢ (dekT. YroabHas
KUcaoTa UM e€ conmu, uX (uU3MYecKHue M XMMUYECKHE CBOMCTBA, IMOJydeHHE W TNpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI
Hcnonb3oBanre kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO035HCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COEJUHEHUSX yriepojaa (MeTaH, 3TaH, STWJIEH, alleTUJIeH, 3TaHoJ,
TIIMIEPHH, YKCYCHAs KHCI0Ta). [IpupoiHble HCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, HEPTh), NPOIYKTHI X MepepadoTKH (OEH3MH),



UX POJb B OBITY U MPOMBIIITICHHOCTH. [IoHATHE 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX: KHUpaxX, OeiKax, yrieBoaX — M UX PO B )KU3HU YEIOBEKa.
MatepuanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAaHUUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢pusndeckie 1 XuMHU4ECKHE CBONCTBA, MOTy4YeHHe U puMeHenne. CoelMHeHns KpeMHus B mpupoae. Ob1iue npeacrapieHus
00 oxcuzae kpemuus (IV) u kpemHueBoit kucinorte. CHIMKAThl, UX HCIOJb30BaHHE B OBITY, B MPOMBIIIJICHHOCTU. BaxkHelue cTpouteabHbie
MaTepHabl: KEepaMuKa, CTEKJO, IIEMEHT, OeToH, jene300eToH. I[Ipobimembl 0e30macHOr0 WCHOJIB30BAHUS CTPOUTEIBHBIX MAaTEpUANIOB B
[MOBCEIHEBHOW KU3HU.

Xumuueckuii IKCnepumenm:

M3Yy4YeHHE OOpa3[0OB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJISIHOW KHCIIOTHI, MPOBEACHHE KAaYECTBEHHBIX PEAKIMI Ha XJIOPHA-HOHBI U
HaOJI0ICHNE TPU3HAKOB UX MPOTEKAHMsI, OIBITHI, OTpaKaromne GU3NIECKUe M XMMHUYECKHE CBOMCTBA TAJIOT€HOB U MX COSIMHEHHH (BO3MOXKHO
WCIIOIb30BAaHUE BUJIEOMATEPHAIIOB), O3HAKOMJICHHE C O0OpaslaMu XJOpUIOB (TaJOr€HUIOB), O3HAKOMJIEHHE C oOpa3laMu cepsl U €€
COCIUHEHUSMH  (BO3MOXKHO  HCIOJb30BAaHME BHUIEOMATEpHUanoB), HaONIOJEHHWE TMpolecca OOyriuBaHUs caxapa TMOJA JeWCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, H3y4YEHHUE XMMHUECKUX CBOICTB pPa30aBlIeHHON CEpHOM KUCIOTHI, MPOBEICHNE KaueCTBEHHOM peakluy Ha
cynb(ar-uoH W HaONIOJeHHE TNpHU3HAKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MUECKMMH CBOWCTBaAMH a30Ta, (ocopa W HX COCTUHEHUN
(BO3MOXXHO HCIIOJIB30BAHUE BHIEOMATEPHATIOB), oOpa3namMu a30THHIX U (POochOpHBIX yH0OpeHuil, NmoJdydeHne, coOMpaHue, pacro3HaBaHUE U
M3Y4YECHHE CBOICTB aMMHaKa, MPOBEJACHHE KAUYECTBEHHBIX peakluii Ha MOH aMMOHHS M (ochaT-uOH M U3ydCHHE MPU3HAKOB UX MPOTEKAHMUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHONW a30THOM KHCIOTHI C MeAbl0 (BO3MOXHO HCIIOJIb30BaHUE BHIEOMATEPHATIOB), M3Y4YE€HUE MOjeeH
KPUCTAINIMYECKUX PElIETOK aiMmasa, rpadura, QymiepeHa, 03HAKOMJIEHHE C MPOLIECCOM aJcOpOLUU pAaCTBOPEHHBIX BELIECTB aKTHUBHUPOBAHHBIM
YII€M U yCTPOHCTBOM IIPOTUBOTa3a, MoJIydeHue, cCOOupaHue, paclio3HaBaHUE U U3yYeHHE CBOWCTB YIJIEKHUCIIOTO rasa, MPOBeIeHUE KayeCTBEHHbIX
peakiuii Ha KapOOHAT W CHIIMKAT-UOHBI U M3yYeHUE MPU3HAKOB UX MPOTEKaHUS, O3HAKOMJICHHE C MPOAYKIHEH CUIMKATHONW MPOMBIIIICHHOCTH,
pellIeHre YKCIEPUMEHTATBHBIX 33/1a4 10 TeMe «BakHeille HeMeTalIbl U UX COeTUHEHUS.

MeTaJjliibl M MX COEIMHEHHUS

OO0miasi xapakTepUCTHUKAa XMMHUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHMM MX IMOJIOKeHUs B lleprnoanueckoil cucreMe XMMHUYECKHX
annemenToB J[. 1. MenneneeBa u crpoenus atomoB. CTpoeHHe MeTaioB. MeTannuueckasl CBs3b U MeTaJUIMYecKasl KpUCTaJuIMyecKasi peméTka.
DNEeKTPOXUMHUYECKUH psii HanpsHkKeHUH MeTauioB. Pu3ndeckre W XMMHUYECKHe CBOMCTBa MeTamsioB. OOIue crocoObl MONyYeHUs] METaIOoB.
[ToHATHE O KOPPO3UMH METAJUIOB, OCHOBHBIE CIOCOOBI 3aMIUTHI MX OT Kopposuu. CrjaBbl (CTajb, YyryH, JIOPAJIOMHUHUN, OpOH3a) M HX
MPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[[lenounbie Metamnel: mosiokeHue B Ilepumommueckoit cucrteme xumudeckux snaeMeHToB . M. MenpaeneeBa, cTpoeHHWE HX aTOMOB,
HaxoXJeHue B mpupoje. Pu3ndeckue U XUMHUYECKUE CBOWCTBA (Ha mpuMepe HaTpus W Kamus). OKCUABI U TUAPOKCUIBI HATPUS M Kalusl.
[TpuMeHeHHe MEeT0YHbIX METAIOB U UX COCTUHEHUH.
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[Ilesr0uyHO3EMENBHBIE METAIIBI MAarHUM M KaJIBLMU: noJioxkeHue B [lepuonnueckon cucrteMe xumuyeckux anemeHtoB . M. Menaeneesa,
CTPOCHUE UX aTOMOB, HaxoXieHUe B mpupojae. OPuznueckue U XMMUYECKUE CBOMCTBA MarHusl U Kalblius. Baxheillne coeaMHEHUs KaabLUs
(okcun, rugpokcun, conn). XKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoin cucreme xummuueckux snemeHToB . M. MenneneeBa, cTpoeHHE aTOMa, HaXOXIACHUE B
npupojae. Pu3nvecKre U XUMHYECKHUE CBOMCTBA amOMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCHIA U THAPOKCUIA ATFOMUHUSI.

Keneszo: nonoxenue B llepuoanueckor cucreMe xumudeckux 3yemMeHToB . . MenaeneeBa, cTpoeHHE aTOMa, HAXO0XKIAECHUE B IIPUPOJIE.
dusnyueckre 1 XUMUUYECKHE CBOMCTBA kene3a. Okcubl, ruapokcuasl u conu xkenesa (1) u sxenesa (111), ux cocrap, cBoicTBa M MOJyYCHHE.

Xumuueckuii 3xcnepumenm:

03HAKOMJICHHE C 00pa3laMy METAJIOB U CILJIABOB, MX (PM3MUYECKUMHU CBOMCTBAMHU, U3YUYCHHE PE3YJIHTATOB KOPPO3UU METAIIIOB (BO3MOKHO
WCIOJIb30BAaHNE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aWMOJCHCTBUS OKCHIA KaJIbIUSA W HATpuUs C BOAOW (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), HCCJIEIOBAHUE CBOWMCTB JKECTKOM BOJBI, Mpollecca TOpPEHUs IKele3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BAHUE
BHICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS KAYCCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJblKs, aJFOMHHUSA, UHKA, kee3a (1) u xemnesa (111),
menu (1), HabmrogeHne W ommcaHue MPOIECCOB OKPANIMBAHUWS IJIAMEHW WOHAMH HATpUs, Kadus M KajdblHs (BO3MOXKHO HCIIOJIb30BaHHE
BHJIEOMATEPHAIIOB), UCCIEOBAaHUE aM(POTEPHBIX CBOMCTB TUAPOKCHIA ATFOMUHUS U THAPOKCHIA [IMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHele MeTasibl U UX COSAMHEHUSY.

XuMus H OKpy:KamoLas cpeaa

BemecTBa n MaTepuanbl B OBCEIHEBHOM KU3HU YeloBeKa. be3onacHoe Ucnoiab30BaHUE BEUIECTB M XMMUUYECKUX peakiuil B ObITy. [lepBas
MTOMOIIIb MPY XUMUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMHUYecKoe 3arps3HEHHE OKpYXKalollell cpensl (MpeaenbHas OMycTHMasl KOHIeHTpaius BemlectB, naiee — [IJIK). Pomp xumunm B
PEIIeHUHN PKOJIOTUYECKUX MPOOIEM.

Xumuueckuii IKcnepumenm:

n3y4yeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAIIJIOB, TTOJIMMEPHBIE MAaTEPUAIBI).

Mesicnpeomemmnie céasu

Peanu3arust MEXNpPEAMETHBIX CBS3EH MPH M3YYCHHH XUMHH B 9 KJlacce OCYIIECTBISETCS Yyepe3 MCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-
Hay4HbIX TOHATHH, TaK U HOHITHH, SIBISIOIIUXCS CUCTEMHBIMU JJIs1 OT/AEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OOmme ecTeCTBEeHHO-HAYUYHbBIE TMOHATHS: HAay4YHBIA (DaKT, TWIOTE3a, 3aKOH, TEOpHs, aHallu3, CHHTE3, KJIacCHU(UKAIUs, TMEPUOJUIHOCTD,
Ha0JII0/IeHUE, YKCIIEPUMEHT, MOJICTTUPOBAHIE, U3MEPEHUE, MOJIEIh, SIBJICHUE, TAPHUKOBBIN 2P EKT, TEXHOIOTHSI, MaTepHAJIbI.

®duznka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJA, HU30TOIbI, PaJuO0aKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUN 3aps,
MPOBOJHUKH, TOIYIPOBOJHUKH, IUIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO0, O0BEM, arperaTHOe€ COCTOSIHHE BEIecTBa, ras, pacTBOD,
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PaCTBOPUMOCTL, KPUCTAINYCCKAA peméTKa, CIIJIaBBI, (bI/I?,I/ILIeCKI/Ie BCJIIMYUHBI, CIUHHUILIBI MU3MCPCHUSA, KOCMHUYCCKOC MPOCTPAaHCTBO, IJIAHCTHI,
3BE3161, ComHIIE.

buonorus: ¢gorocunres, apixanue, Onocdepa, IKOCUCTEMA, MUHEpPAIBHBIC YIOOPEHHS, MUKPOIJIEMEHTHI, MAaKpPO3JIEMEHThI, TUTATEIbHbIC
BEILIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TOPO/IBI, MOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, BOJIHBIE PECYPCHI.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBLIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHMS MPOrpaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOyUeHHsS] XUMHH B €JUHCTBE
y4eOHOI M BOCIIMTATENILHOU ACATEIBHOCTH B COOTBETCTBUH C TPAJUIIMOHHBIMH POCCHUICKUMH COLMOKYIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMHU
LIEHHOCTSIMM, MPUHATBIMU B OOLIECTBE INpPaBUIAMM M HOPMaMHU IOBEJEHMS M CIIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMs, CaMOpa3BUTHS U
COLMAJIN3ALUHU 00YYaIOLINXCS.

JIM4HOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIUXCSI PYKOBOJCTBOBATHCSI CUCTEMOIN MO3UTHBHBIX IIEHHOCTHBIX OpUEHTAIUH U
pacUIMpEHKE OIIbITa IEATEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSI:

LIEHHOCTHOT'O OTHOILEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIEAMIO, IOHUMAHUS 3HAYCHUs] XUMUYECKON
HAYK{ B KU3HH COBPEMEHHOTO O0IIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON HH(OPMAIUEH O MePeAOBBIX JOCTHKEHHUIX U OTKPBITUIX MUPOBOM
1 OT€YECTBEHHON XMMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MIPEACTABJICHUSA O COLMAIBHBIX HOPMAaX M MPABWIAX MEKIUYHOCTHBIX OTHOLIEHUN B KOJUIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO MOJIE3HOW, Y4eOHOHMCCIeA0BATENbCKOM, TBOPUECKON U JIpYrUX BUAAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM
JEeSITEIbHOCTH TPU BBIIIOJHEHUU Y4€OHBIX, ITO3HABATEJIbHBIX 3a/1a4, BHIMOJIHEHUH XUMUYECKUX 3KCIEPHMEHTOB, CO3JaHUM yYEOHBIX MPOEKTOB,
CTpeMJIEHHs] K B3aMMONOHMMAaHMIO M B3aWMOIIOMOIIM B Mpolecce 3TOH yuyeOHOH AeATeNbHOCTH, TOTOBHOCTU OIICHHWBAaTh CBOE IMOBEACHUE U
IIOCTYIIKU CBOMX TOBAPUIIEH C MO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YY4ETOM OCO3HAHMS IOCIEACTBUN MTOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

MHPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XMMHUYECKONW PEaKIMM, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKU U
COCTABJISAIOLINE OCHOBY JJIsl HOHUMaHUS CYITHOCTH HayYHON KapTUHBI MHUpa, IPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI,
B3aMMOCBSA35X YEII0BEKA C IPUPOJHOMN CPEIOi, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHbIE MOTHBBI, HAllpaBJIEHHbIE Ha IOJIyY€HHE HOBBIX 3HAHMH 0 XWMHH, HEOOXOAMMBIE IS OOBSCHEHHS HaOII0JaeMbIX
MIPOLIECCOB U SIBJICHUN, MO3HABATEIbHON, MHPOPMAIIMOHHON M YUTATENbCKOW KYJIBTYPhl, B TOM YHCJE€ HABBIKOB CaMOCTOATEIbHOW paboThI C
y4eOHBIMU T€KCTaMH, CIIPABOYHOM JIUTEPATYPOil, TOCTYIHBIMU TEXHUYECKUMU CPEJCTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTU;

UHTEpeC K OOyYeHHIO U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHMIO, IPOEKTHOW U
UCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH U YPOBHS O0YUYEHHUs B JalbHEUIIIEM;
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4) popMHupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHWE I[EHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3JI0OPOBBIA 00pa3 >KU3HU, OCO3HAHHE
MOCJICICTBHM M HENPUATHE BPEAHBIX NPUBBIYEK (YIMOTPEOJICHHUs ajKOroJisi, HApPKOTHKOB, KYPEHHS), HEOOXOIMMOCTH COOJIIOJCHHS TPaBHII
0€301acCHOCTH MPU 0OpaIEHUN ¢ XMMHUYECKHMHU BEIIECTBAMH B OBITY M peaIbHOM KH3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

HMHTEPEC K MPAKTUISCKOMY U3YUCHHUIO MPOodecchii U TpyAa pa3IndHOrO Pojia, YBaXEHHE K TPYAY U pe3yiIbTaTaM TPYIOBOU ACSITEILHOCTH, B
TOM 4YHCJI€ Ha OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHUW 110 XUMHH, OCO3HAHHBIM BHIOOP WHIWUBUIYAIBHOW TPACKTOPUHU IPOIODKCHHUS
o0Opa3oBaHHsl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEeNIHON
pohecCHOHATEHOM JIEATEIILHOCTH U Pa3BUTHUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTD aJaliTHPOBATHCS B MPOPECCHOHAIBHON Cpe/ie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

JKOJIOTHUYECKH 11eriecoo0pa3Hoe OTHOILIEHUE K IPUPO/IE KaK UCTOUYHUKY JKM3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS, TOHUMAHHUE [IEHHOCTU
3JI0pOBOTO U 0e30macHOro odpasa >KM3HHU, OTBETCTBEHHOE OTHOLIECHHE K COOCTBEHHOMY (PH3MYECKOMY U MCHUXUYECKOMY 3I0POBBIO, OCO3HAHME
LIEHHOCTH COOJIIOICHHS TIpaBuil O€30MacHOTO MOBEJACHUS MPU padOTe C BEHIECTBAMHU, a TAKKE B CUTYAIUAX, YTPOKAIOMIMX 370POBBIO U KU3HU
JIIOJICH;

CIIOCOOHOCTH TPUMEHSTH 3HAHMS, MOJIydaeMble MPH HM3YyYCHHH XUMHH, Ui PElIeHUs 3a7ad, CBSA3aHHBIX C OKPYXKAIoUlell NpupoIHON
CpeJIoii, I7Isl TIOBBIIIEHUSI YPOBHS dKOJIOTUYECKOW KYIbTYpPbI, OCO3HAHUS TTI00ATHHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTeil UX pelieHus
MOCPEJICTBOM METOJIOB XHUMHHU, IKOJOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B I103HABaTEIbHOM, KOMMYHUKATUBHOW H
COLIMAJIBHOM ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATDI

B cocraBe meranpeaMeTHBIX pPe3yJbTaTOB BBIIEISIOT 3HAUMMBbIE i (OPMUPOBAHUS MHUPOBO33PEHUS OOIEHAYyYHBIE TOHSTHUS (3aKOH,
TEeOpHsi, MPHUHIIUI, TUIOTE3a, (PaKT, cUCTEeMa, MPOIECC, IKCIEPUMEHT U APYroe.), KOTOPhIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX yUEOHBIX
MpeAMETax W TMO3BOJIIIOT HAa OCHOBE 3HAHMM M3 ATUX MPeaMeToB (OpMUPOBATH MPEICTABICHHE O IE€JIOCTHOW HAay4YHOW KapTHHE MHUpa, U
yYHHUBEpCalIbHbIE yueOHbIE AeHcTBUA (ITO3HABATEIbHBIE, KOMMYHHUKATUBHBIC, PETYIATUBHBIE), KOTOPhIE 00eCIeYnBaiOT (HOPMUPOBAHHE TOTOBHOCTH
K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHUIO yYeOHOH 1eATeIbHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe AeiCTBUS

ba3zoBble JJornueckue AeMcTBHUA:

YMEHUS UCIOJIH30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUSI TP OCBOCHUH 3HAHUN: PACKPBHIBATh CMBICT XUMHUUYECKUX MOHATHH (BBIACISTH MX
XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JAPYTUMHU MOHATHSAMH), UCIONB30BATh MOHATHUS JUJISI OOBSCHEHUS OTIAENbHBIX (PAKTOB U
SIBIICHUH, BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIS KIACCH(PUKAIUU XUMUYECKUX BEUIECTB U XMMHUYECKUX pPEaKIUW, YCTAaHABIMBATH MPUUYUHHO-
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CIIEICTBEHHBIEC CBS3M MEXKIY OOBEKTaMU H3YYEHHUs, CTPOUTH JIOTMUECKHUE PACCYKIEHUS (MHAYKTUBHBIE, JEAYKTUBHBIE, 110 aHAJIOTUM), J€NaTh
BBIBOJIbI U 3aKJIFOUYEHUS;

yYMEHUE MPUMEHATh B IpoOLEcCe IO3HAHMsI NOHATUS (IIPEIMETHblE W MeTalpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEINH,
UCIOJb3yeMble B XUMMH, NPEOOpPa30OBbIBaTh IIMPOKO IPUMEHSEMbIE B XMMHUHU MOJEJIbHbBIE MPEICTABICHUS — XMMHUYECKMH 3HAK (CUMBOJ
9JIEMEHTAa), XUMHUYecKas (OopMylia M ypaBHEHHE XHUMHYECKOW pEakIuH — MpU pelIeHHH Y4eOHO-NO3HABATENbHBIX 3a/a4, ¢ YYETOM ITHUX
MOJICJIBHBIX MPEICTABICHUI BBIABIATh M XapaKTEPU30BAaTh CYIIECCTBEHHbIC NPU3HAKU HM3YYaeMbIX OOBEKTOB — XHUMHUYECKUX BEIIECTB M
XMMUYECKUX PEAKIMHA, BBIBIATH OOILIME 3aKOHOMEPHOCTH, HMPUYMHHO-CIEICTBEHHbIE CBS3M M NPOTUBOPEYMS B H3YyYaeMbIX Hpoleccax U
SIBJICHUSX.

Ba3oBble uccienoBarebckme 1eiCTBUS:

YMEHHE MCIIONb30BaTh IOCTABJICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS, a TAK)XKE B KAU€CTBE OCHOBBI A (hOPMHUPOBAHUS
TUIIOTE3BI 110 MPOBEPKE NPABUIIBHOCTU BBICKA3bIBAEMbIX CYXIECHUM;

IpUOOpPETEHUE OMbITAa M0 IUIAHUPOBAHUIO, OPTaHU3AlMM M IPOBEIECHUIO YYEHMUYECKUX SKCIIEPUMEHTOB, YMEHHE HalOoJaTh 3a XOJO0M
mpoIecca, CaMOCTOSTEILHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyTupoBaTh 0OOOMICHUS W BHIBOABI O PE3yJbTaTaM IMPOBEAEHHOTO OIBITA,
HCCIIEJOBAHMSI, COCTABIIATH OTYET O MPOJIEIAaHHOI paboTe.

Pa6Gora ¢ undopmanmeii:

yMEHHUE BBIOMpaTh, aHAJIU3UPOBATh M HMHTEPIPETUPOBATH MH(OPMAIMIO PA3JIMYHBIX BUJOB M (OPM HpPEICTABICHHUS, MOITY4aeMyl W3
Pa3HbIX MCTOYHUKOB (HAy4HO-TIOMYJIApHAs JINTEpaTypa XMMHYECKOIO COJEp)KaHUs, CIpaBOYHbIE MOcoOUs, pecypchl MHTepHeTa), KpuTHUYECKH
OLIEHHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE MPUMEHATh PA3JIMYHbIE METO/IbI U 3alPOChl IIPU MOMCKE U 0TOOpe MHPOPMALIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX IS
BBINOJIHEHUS] y4eOHBIX M IO3HABATENBHBIX 33Ja4 ONPEAEIEHHOTO THIA, MPUOOpPETEHUE OMbITa B OOJIACTH HCIIOJIb30BAaHHUS MH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYIbTYpOl aKTUBHOTO HCIIONb30BaHMS Pa3IMUHBIX MOMCKOBBIX CHCTEM, CAMOCTOSATEIBHO BBIOMPATH
ONTUMAaJIbHYIO (hopMy MpencTaBieHHs] MHPOPMAIMK U WJUTIOCTPUPOBATH PEIIaeMble 3a]la4d HECJOKHBIMHM CXEMaMH, JuarpamMmamu, JIpyruMu
¢dbopmamu rpadMKu U UX KOMOMHAIUSIMU;

YMEHHE HCIONb30BaTh W aHAJIU3UpOBaTh B Ipolecce y4yeOHOM M HMCCIeOBATENbCKON AEATENbHOCTH HHGOPMAlMI0 O BIMSIHUU
IIPOMBIIIJIEHHOCTH, CEITLCKOT0 X0341HCTBA U TPAHCIIOPTAa HAa COCTOSTHUE OKPY’KAIOLIEN PUPOJIHON CPEJIBI.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe 1eliCTBUS:

YMEHHMS 33/1aBaTh BOIPOCH! (B X0/€e Auaora u (WIM) AUCKYCCUH) MO CYHIECTBY OOCYXIAaeMOi TeMbl, (pOpMYIHUpPOBAaTh CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS NIPEIOKEHHON 3a]aun;
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YMEHUS IPEACTABIIATH MOJYUYCHHbBIE PE3yJIbTAaThl TO3HABATEILHOMN JIESITEIIBHOCTA B YCTHBIX M MUCHbMEHHBIX TEKCTaX; JelaTh MPEe3eHTAIUI0
Pe3yIbTaTOB BBHIMOJIHEHUS! XUMHUECKOTO AKCIEPUMEHTa (71a00paTopHOro OMbITA, JIAOOPATOPHOU pabOTHI IO HMCCIIEOBAHUIO CBOMCTB BEIIECTB,
y4eOHOTO MPOCKTA);
yYMEHHS Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHON U MCCIIEI0BATEIbCKON JESITEIHOCTU MIPU PELICHUN
BO3HUKAIOMIUX MPOOJIEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUH (00CYXISHHs, OOMEH MHEHUSMH, «MO3TOBBIEC IITYPMBI»,
KOOPAMHAIIMS COBMECTHBIX JICHCTBUH, ONpeieNIeHHe KPUTEPHEB 0 OIIEHKE Ka4eCTBA BHIIIOJHEHHOM paboThl U APYyTHE).
PeryasiTuBHble yHHMBepcaJIbHbIE y4eOHbIE 1eiiCTBHS:
YMEHHE CaMOCTOSTEIbHO OIpeAessaTh LENH AeATeIbHOCTH, IJIaHUPOBAaTh, OCYIIECTBISATh, KOHTPOJIUPOBATH M NPU HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOIO JIESATEIBLHOCTh, BBIOMpaTh Hambosee 3(P(GEeKTUBHBIE CIMOCOOBI pemeHHs Y4YeOHBIX U IO3HABATEIbHBIX 3324,
CaMOCTOATENIHO COCTABJISITh WM KOPPEKTHUPOBATH MPEAJIOKEHHBIA aITOPUTM JEHCTBUNM MIPHU BBHITOJHEHUH 3aJaHUIN ¢ yU4ETOM MOJTYyYEHUS HOBBIX
3HaHUUA 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW ILIENH, yMEHHE
HCII0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCIOBUU 3a/IaHUM.
MHNPEAMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pE3YNbTaTOB 1O OCBOCHHUIO OOS3aTEIILHOTO COJEp)KaHUS, YCTAaHOBICHHOTO JaHHOW (enepanbHOi padodeii
MIPOrpaMMOii, BBIJENAIOT: OCBOEHHBbIE OOYYAIOIIMMUCS HAy4dHbIE 3HAHHS, YMEHHUS U CHOCOOBI NeiCTBHi, crneuuduyeckue A MpeIMeTHOU
obnactu «XuMUS», BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUs, €r0 MHTEPIpETallui, TpeoOpa3oBaHUIO0 M MPUMEHEHHUIO B PAa3IMYHBIX
y4€OHBIX M HOBBIX CUTYaIIHIX.
K xonny oOyuenus B 8 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTb C)OPMUPOBAHHOCTH Yy 0OydarOIIUXCs
YMEHUU:
® pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHITHI: aTOM, MOJIEKYJIa, XUMUYECKUI JIEMEHT, IPOCTOE BEILIECTBO, CII0)KHOE BEILIECTBO,
cMech (OJHOpOJIHAS U HEOJHOPOIHAs), BaJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAasl Macca, MaccoBas JOJS XMMHUYECKOTO JJIEMEHTa B COEIWHEHUU, MOJSPHBI O0BEM, OKCHUM, KHCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCICHHS, XMMHMUYECKas peaklMs, KiacCU(PHUKaluUs peakuui: peakldyd COEIWHEHHS, peakIuu
pa3oKeHUs, peaKkluu 3aMelleHus, peakluu OOMeHa, 3K30- U AHAOTEPMUYECKUE pEeaKlnu, TEIIoBOH 3((eKT peakuuu, sapo aroma,
ANEKTPOHHBIN CIOW aToma, aTOMHAasi OpOUTaJb, paalyCc aTOMa, XUMUYECKasl CBS3b, MOJSIpHAS U HEMOJSpHasi KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, NOH, KATHOH, aHUOH, PACTBOP, MacCOBas JI0JIsI BeIIeCTBa (MPOIIEHTHAs KOHIIEHTPAIIKs) B pacTBOPE;

® JUUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHW M TMPUMEHSTh ASTH TOHSITUS MpPU ONHCAHUU BEIIECTB M MX
[IPEBPAILCHHUI;

®  ICIIOJIb30BAaTh XMMHYECKYIO CUMBOIIUKY JJIsi COCTaBIeHUs! (OpMYIT BEIIECTB U YPAaBHEHUH XUMHUYECKUX PEaKIIU;
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® ONpeneNsITh BaJCHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COCAMHEHUSAX, CTCICHb OKUCIICHHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
MIPUHA/IICKHOCTh BEIIECTB K OMpPEEIEHHOMY KIIAaCCy COSAMHEHMI 1Mo dopMmyiiaM, BUJ XUMUYECKOH CBS3M (KOBaJeHTHAs U MOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cmbich [lepuoanueckoro 3akona . 1. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAHHUE EPUOJUUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX JIEMEHTOB OT MX I0JIOKEeHUs B llepuonnueckoil cucreme, 3aKOHOB COXpPaHEHUS! MacChl BELIECTB, IIOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOTraapo;

® ONUCHIBATh U XapaKTepU30BaTh TabmuuHyto Gopmy Ileproamdeckoil CUCTEMBl XHMHYECKUX JJIEMEHTOB: Pa3linyaTh MMOHSATHS «TJIaBHAS
noarpynna (A-rpynmna)» u «moboynas noarpynna (b-rpymma)», manble U OonblINe MEPUOABI, COOTHOCUTH O0O3HAUEHUS, KOTOpHIE
umerorcs B Tabmuue «llepuoamueckas cucrema xumuyeckux aneMmeHtoB JI. M. MenpeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB M 3apsj sapa, oOIIee YMCIIO AJIEKTPOHOB M PACIpENEICHNEe WX MO 3JICKTPOHHBIM
CJIOSIM);

e KIacCu(UIUPOBATh XUMHYECKHUE IJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMUYCCKUE peaKInu (10 YUCIIY M COCTaBy YYaCTBYIOIIUX B
PEaKIuy BEMIECTB, M0 TEIIOBOMY YD (DEKTY);

® XapakTepu3oBaTh (ONHUCHIBaTh) OOLIME XMMHUYECKHUE CBOMCTBA BEILECTB Pa3IMYHBIX KJIACCOB, MOATBEP)KIas ONKUCAHUE IpPUMEpaMU
MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA,

® [IPOTHO3UPOBATh CBOICTBa BEIIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOIO COCTaBa, BO3MOXKHOCTH MPOTEKAaHUS XMMHYECKUX
MIPEBPAIICHUI B PA3IMYHbBIX YCIOBUSX;

® BBIYKCIATH OTHOCHUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa Mo (opmyre
COEIMHEHMS], MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON pEeaKInu;

® [IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTENIBHON NEATENIbHOCTH — aHalu3 W CHHTE3, CpaBHEHHE, 00O0OIeHHe, CHUCTeMAaTHU3allHIo,
KJIacCU(UKALIUIO, BBIABICHUE MPHUUYMHHO-CIEACTBEHHBIX CBSI3ed — [UIS HM3y4eHUS CBOMCTB BEHIECTB U XUMHYECKHX peakiui,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOII0/IEHUE, U3MEPEHNE, MOJICIMPOBAHNE, YIKCIIEPUMEHT (pealbHBIA U MBICICHHBIN);

e cJeloBaTh MpaBUJIaM IMOJIb30BAHUS XMMHUYECKOM MOCyIoW M J1abopaTOpHBIM 00OpYAOBaHHEM, a TakXKe MpaBWiIaM OOpalleHus c
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOPOAA U KHCIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C OMpPENEIEHHOW MacCOBOM J0JeH pacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATh U MPOBOJUTh XUMHUUYECKHE SKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IIEJIOUYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JaKkMyc, (heHondranent, METUIOPAHXK U APYTHUE).

K xonny oOyuenus B 9 kjacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YypOBHE JIOJKHBI OTpa)kaTh CPOPMHUPOBAHHOCTH y OOy4arOUIUXCS

YMEHUN:
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PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX IOHATUN: XMMAYECKUI JIEMEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO,
CJI0KHOE BEIECTBO, BAJICHTHOCTD, dJIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCICHHS, XUMUYECKas peaKlusl, XUMUIECKas CBS3b, TEIJIOBON
3G eKT peakuuu, MOJIb, MOJAPHBIA OO0BEM, PAacCTBOpP, SJIEKTPOJHUTHI, HEIIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAsT AMCCOLMAIMS, PEaKIHU
MOHHOTO OOMEHa, KaTajiu3aTop, XUMHUECKOE paBHOBECHE, OOpaTUMbIE U HEOOpAaTUMBIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKMCICHUE U BOCCTAHOBIICHHE, aJNIOTPOIUs, aM(POTEpPHOCTh, XUMUYECKasl CBA3b (KOBaJECHTHas,
MOHHAs, METa/NIN4ecKas), KpUCTAJUIMYecKas peléTka, KOppo3us METAJUIOB, CILJIaBbl, CKOPOCTb XHMHYECKOH peakIuH, MpeaesIbHO
nonycrumas konuentpanus 111K BemecTsa;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX IIOHATUM M NPUMEHATH OTH IOHATUS IPU ONMCAHMM BEILECTB U HX
IIPEBPAILCHHUI;

MCIIOJIB30BATh XUMUYECKYI0O CHMBOJIMKY IS COCTaBJICHHUS ()OPMYIT BEUIECTB U YPAaBHEHUI XUMHUECKUX PEAKIINH;

OIIPEEIATh BAJCHTHOCTb M CTENEHb OKUCJICHMS XHMHUYECKHX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, NPUHAMIEKHOCTH
BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN Mo (Qopmyiam, BHJ XUMUYECKOW CBA3M (KOBAJIECHTHAs, MOHHAs, METAJJIMYECKas) B
HEOPTaHMYECKUX COEAMHEHMSX, 3apsiJ HOHA 10 XUMHUYECKOW (opmylie, XapakTep cpelnbl B BOJHBIX PacTBOpax HEOPraHHMYECKHX
COECUHEHMH, TUIl KPUCTAJUINYECKOM PEIIETKY KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbici [lepuoandeckoro 3akona /. 1. MeHnneneeBa u 1eMOHCTPUPOBATh €r0 NOHMMAaHUE: ONMCHIBATh U XapaKTEPU30BaATh
Tabmuunyo (opmy Ileproanueckol cuUCTeMbl XMMUYECKHX 3JEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas moxarpymmna (A-rpymmna)» u
«mo0ouHas noarpynna (b-rpynmna)», Manble U OONbLIME MEPUObI, COOTHOCUTh 0003HAUEHUs, KOTOPbIE MUMEIOTCS B MEPHOAMYECKON
Tabyuie, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsj sSApa, oOlIee YHUCIIO IEKTPOHOB
U pacrpeeseHue UX Mo 3JIEKTPOHHBIM CII0SIM), OOBSACHATH OOIIHEe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIEMEHTOB M UX COETUHEHUIN
B IIpeJieNIax MajblX NIEPUOIOB U TJIABHBIX MOATPYIII ¢ Y4ETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(UIUPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHMUECKHE BEIIECTBA, XUMHUYECKHE peakluu (M0 YUCIy U COCTaBYy yYacCTBYIOIIMX B
PeaKIMM BEIIECTB, 10 TEIIOBOMY 3 (eKTy, 0 N3MEHEHHIO CTENeHeN OKUCICHNS XUMUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOLIMEe W crHenuduyeckre XHUMHUYECKHE CBOMCTBAa MPOCTBIX M CIOXKHBIX BEILECTB, MOJATBEpPXKaas
ONMCaHUe IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

COCTABJIATh YPABHEHUs JJIEKTPOJIUTUYECKON IUCCOLUALUU KUCIOT, IIEJIOYEH U COJIEH, NOJIHbIE U COKPAIllEHHBIE YPAaBHEHUS PEaKLUil
MOHHOTO OOMEHa, YpaBHEHUS pEaKIUil, MOITBEPXJAIOUINX CYIIECTBOBAaHHE TI'€HETHYECKOH CBS3M MEXAY BEIIECTBAMU PA3JIMUYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca 3TUX pPeakLui;
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MIPOTrHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTH IPOTEKaHHS XUMHUYECKHX MpPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJIIPHYIO MAaccChl BEIIECTB, MACCOBYIO JOJII0O XMMHUYECKOTO 3JIeMEHTa Mo (opmyie
COEJIMHEHMSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN pPEeaKInu;

coOMIoAaTh MpaBuUiia MOJIb30BAHMSI XMMHUYECKOM MOCYAOH U JiabopaTOpHBIM OOOpYyIOBaHUEM, a Tak)ke MpaBuia OOpalleHus C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH IO BBITIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB IO IMOJYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (AMMHUAKA U YTIIEKUCIIOTrO ra3a);

MIPOBOJIUTH PEAKIINH, TIOITBEPKAAIOIINE KAUeCTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPUI-, OpOMU/I-
, uomun-, kapoboHar-, ¢ocdar-, cunukar-, cynabdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHS W WOHBI H3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTaHUMUECKUX BEIIECTB;

MPUMCHSITh OCHOBHBIC OIEPAllMU MBICTUTEILHON EATEIBPHOCTH — aHalli3 W CHHTE3, CpPaBHEHHE, O00OIICHHE, CHUCTEMATHU3AIIWIO,
BBISIBJICHHE MPUYMHHO-CIICJICTBEHHBIX CBSI3€M — JUIsI M3YyUEHUS CBOMCTB BEUIECTB M XMMHUYECKUX PEAKIMi, €CTeCTBEHHO-HAY4YHbIE
METO/IbI TTIO3HAHMS — HAOIIOJICHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHME

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHavajbHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 2 bubmuoreka [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 0 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiimume npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 0 0 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 0 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30
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Pasznea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

Ilepronnueckuii 3aKOH U
31 IIepuoanueckas cucrema 7 0 bubmmorexa [IOK
XUMHYECKHX 3ieMeHToB [1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMHUecKasi CBSI3b.
3.2 OKI/ICJII/Ie’:eJ?I)Hi)- ’ 8 1 bubmmorexa [IOK
https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
Htoro no paznemny 15 bubmmorexa [IOK
https://m.edso00.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 4
ITPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[ToBTOpenue u yriybiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1 0
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnorexa [JOK
1.2 . 4 0 0
peaKiuii https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
22| otewertos Viacepym: Copn et ; 0 o BudmorelOK
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| snewenos VAspynms Ason focgop i | 7 0 ,  DuGworea IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
bu6 OK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 nommotexa L

erMHI/Iﬁ 1 UX COCIUHECHU S

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

Pa3zgen 3. MeTa/iIBI M X CO€TUHEHU S

25

3.1 OO011Me cBOICTBA METAIIJIOB 4 bubmorexa HOK
' m https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edso0.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P p https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipenmer xumuu. Poiap XuMUM B KU3HU 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa 04.09.2024  https://m.edsoo.ru/ff0d210c
[TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHH 05.09.2024  https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBuia
paboThI B 1a0OpATOpUH U IPUEMBI 1 0 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 11.09.2024  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
YucTteie BemecTBa U cMecH. CriocoObl 1 0 0 bu6mmoreka [JOK
paszeneHus cMecei 12.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [JOK
8 . PHNEP 18.09.2024  https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
bu6mmoreka [IOK
ATOMBI H MOJICKYIIbI 1 0 0 19.09.2024  https://m.edsoo.ru/ff0d2a6c
XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 0 0 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 25.09.2024  https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT 1 0 0
POCIRIC 1 CHOMHBIC BOMlcCTa 26.09.2024  https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
A -
TOMHO-MOJIEKYJISIPHOE YUYCHUE 1 0 0 02.10.2024  https://m.edsoo.ru/ff0d2d50
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK

10 Xumiriecicas popmysta. Banenthocts 0 03.10.2024  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. 0 bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 09.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0O 0 bubmuorexa [JOK
3JIEMEHTAa B COCIMHECHUN 10.10.2024  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. 0 bubmuoreka [JOK
Monspras macca 16.10.2024  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. 0 bubmuorexa [JOK
XuMHYecKasi peaKius 17.10.2024  https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA 0 bubnunoreka [JOK
XUMHYECKUX peaKIui 23.10.2024 | https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHHUsI MaCChl BEIIECTB. 0 bubnuorexa [JOK
XUMUYECKUE YpaBHEHHS 24.10.2024  https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KoJIM4ecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX 0 bubmorexa HOK
HecTBa 1o Yp 06.11.2024 https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS 0 bubmmorexa LIOK
8 P ’ 07.11.2024  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIMKJIONEIUCT 0606yq eHUe U 0 bubmorexa HOK
B AneT: Hvl 13.11.2024 = https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme 1 bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 14.11.2024  https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

bubmuorexa [JOK

2 Bo3Ayxa. KHCII0pOA ~— lIeMEHT 1 0 20.11.2024  https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
du3nyecKre 1 XMMUYECKUE CBOMCTBA
22 KHCJIOpO/Jia (peaKIuu OKUCICHUS 0 bubmmorexa [TOK
POAA \peaict : 21.11.2024  https://m.edso0.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CriocoOblI MOTy4YeHHS KHCIIOpO/ia B
23 nabopaTopuu }I:an OMbIH_U'IerH(jICTI/I 0 bubmorexa LHOK
patop P ' 27.11.2024  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKIuu, MOHITHE O 0 bu6mmoreka [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, 9K30- U 28.11.2024  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TommBo (HedTh, yroiab U METaH).
25 3ar $I3H€}EI/I€(1];O3 ’ a, CIIOCOOBI iro 0 bubmorexa LHOK
P AR 04.12.2024  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydyenue u coOupaHue KHCIOPOIa 0 bubmmorexa [TOK
! P pOAS: 05.12.2024  https:/m.edsoo.ru/ffoddae?
U3YYCHUE €T0 CBOWCTBY
97 Bonoponx — anemeHT u pocroe 0 bubnuoreka [IOK
BenlecTBo. Haxoxenue B mpupose 11.12.2024  https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA 0 bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 12.12.2024  https://m.edsoo.ru/ff0d4ddo
bubmuorexa [JOK
2 IT
o OITHE O THCIOTAX 1 COBIX 0 18.12.2024  https://m.eds00.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B 0 bubnmoreka [JOK
nabopaTopuu 19.12.2024  https://m.edsoo.ru/ff0d4dd0
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[TpakTrueckas padota Ne 4 o Teme

bubmuoreka [JOK

31 «Ilonmydenue u co(z)I/IpaHI/Ie BOJIOpO/A, 0 25.12.2024 https://m.edsoo.ru/FfOdAFA2
W3y4YEHUE €TI0 CBOHCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH 0 bubmumoreka [IOK
ABoraapo 26.12.2024  https://m.edsoo.ru/ff0d542e
Breruucienns o0b€Ma, KOJIU4ecTBa
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM 0 bubmmorexa [JOK
B . M https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BELLECTBA WK 00BEMY
Brruucienust 00bEMOB ra3oB 1o
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA 0 bubmorexa HOK
My . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®du3nyecKue 1 XUMHYECKHE CBOMCTBA 0 bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 0 bubmuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiennbie
37 u HI;HaCLIpeHHBIIe) aCTBOPBI B 0 bubmorexa HOK
B P pEL https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BEIIECTBA B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IpurorosiieHHE PaCTBOPOB C 0 bubnnoreka [JOK
onpeneNnEHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTtponbhas padora Ne2 o reme 1 bubnnoreka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiIacCuUKaIus, bubmuorexa [JOK
40 0
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [lonydyeHne n XuMH4YECKUE CBOKCTBA 0 bub6nuorexa [IOK
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KHCJIOTHBIX, OCHOBHBIX 1 aM(l)OTepHBIX
OKCH 0B

https://m.edsoo.ru/ff0d664e

OcHoBaHusI: cOCTaB, Kiaccuduxams,

bu6mmoreka [IOK

42 0
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHYECKUE CBOMCTBA 0 bubnmoreka [JOK
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, 0 bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XMMU4YECKHE CBOKMCTBA 0 bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpennue): HOMEHKIATypa,
46 CHOCOéIf HIE)J'I )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC 0 bubmorexa [JOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckast padora Ne 6. Pemenue
JKCIIEPUMEHTAJIBHBIX 3314 110 TEME bubnuorexa [JOK
47 0
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUID)
48 I'enernueckas cBsI3bp MEXKY KJIacCaMu 0 bubnuoteka [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
49 O0o001mIeHNEe U CHCTEMaTH3aIHS 0 bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
KoHnTtponbhas padora Ne3 o teme
50 "OCH(I:))BHLIC KJII:;CCH HEOPraHUYECKUX 1 bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBBIe TOMBITKY KIIACCH(PUKAITAN
51 XUMHYECKUX dJIeMeHTOB. [loHsTHE O 0 bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
52 [Tepunonnuecknii 3aKoH U 0 bubnmuotexa [JOK
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HepI/IOI[I/I‘IeCKaﬂ cucreMa XuMHN4YCCKUX
snemenToB M. Y. MenaeneeBa

https://m.edsoo.ru/00ada52¢c

53 ITepuonast TIIIBI, TOATPYIIIEI 0 Eubmorexa ITOK
PHOZRL TPY > HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX 0 bubnnoreka [HOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
55 aToOMOB 2J1eMeHTOB Ilepuoanueckoit 0 bubmnorexa [IOK
proa https://m.edsoo.ru/00adaébc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHHUIO B 0 bu6mmoreka [IOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Mennenecena
3nauenue [leproauveckoro 3akoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. 1. W. 0 bubnuorexa [JOK
MenpeneeB — y4€HbIN, IIE1Aror U https://m.edsoo.ru/00ada96e
rpakIaHUH
DIIEeKTPOOTPUIIATETLHOCTH aTOMOB
58 XUMHYECKHUX DIIEMEHTOB/ 0 bubmmorexa [TOK
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [IOK
59 41 0
OHHAIL XIMITHECKAA CBA3D https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nossipHas XuMudeckas 0 bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanieHTHast HETOsIpHAS XUMHYECKast 0 bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHs OKUCIIEHUS 0 bubmnorexa [IOK

https://m.edsoo.ru/00adae28
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63 OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC 1 0 bubnmoreka [JOK
peakuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
64 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 0 https:/m.eds0o.ru/00adb076
K 0ora Ne4
TPOCHHE aToMa. AUMH https://m.eds00.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O600111€HNE U 1 0 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 Peseprusblit ypok. O6o01menue u 1 0 bubnnorexa [HOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 Peseprublit ypok. O600mIeHNE U 1 0 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cucrema 1 0 0 bubnnoreka [HOK
XUMUYECKUX emeHToB /], U. 02.09.2024  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MCHCHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 0 0 bubmorexa HOK

R 04.09.2024  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 0 0 bu6mmoreka [IOK
HEOPraHUYECKHX BEIECCTB 09.09.2024  https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 0 0 bubmuorexa [JOK
KPUCTAIITNYECKUX PEIIETOK 11.09.2024  https://m.edso0.ru/00adbac6
KontponsHas padora Nel no reme

5 11 i 1 1 0
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 16.09.2024
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

5 Knaccugukanus XxuMmmuaeckux 1 0 0 bubnnorexka [JOK
peaxkuuii o pa3IMYHbBIM IPU3HAKAM 18.09.2024  https://m.edsoo.ru/00adbcb0
[lonsATHE O CKOPOCTH XMMHYECKOU

7 eaknuu. [ToHATHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [TOK
P ' 23.09.2024  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsITHE 0 XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIIONTHE 1 0 0 bubmmorexa [JOK
P ' peL B B 25.09.2024  https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOW PEAKITUH H

31



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
https://m.edsoo.ru/00adc28c

ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 0 30.09.2024 | https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 ncconnanuu. CHIbHBIC U cl1a0bIe 0 bubmorexa [JOK
AHCCOTHATIHHL. 02.10.2024  https://m.edso00.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbIE YpaBHEHUS PEaKIUi 0 bubmorexa OK
P peaith 07.10.2024  https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI 0 bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 09.10.2024  https://m.edsoo.ru/00add5d8
JTUCCOITHAITUT
XUMHYECKHE CBOMCTBA COJICH B
13 CBEeTe IPEICTaBICHUI 00 0 bubmorexa HOK
P . 14.10.2024 @ https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
. bubmuorexa [JOK
14 IT 0
OIDITHE O THAPOITSE CONCH 16.10.2024  https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS 0 bubnuoteka [JOK
3HAHUU 21.10.2024  https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «Perenune 3xcepuMeHTaNbHbBIX 0 bubmmorexa [JOK
23.10.2024  https://m.edsoo.ru/00addbfa
3a1a49»
KonrtponsHast pabora Ne2 o reme
17 «INEKTPOTUTHICCKAS TUCCOIUAITHS 1 bubmorexa [JOK
P ACCONHARI. 06.11.2024  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO01mas xapakTepuCTHKA TaJIOTeHOB. 0 bubnmuotexa [JOK
XHUMHUYECKHE CBOMCTBA HA IPUMEPE 11.11.2024  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHYECKHE CBOICTBA, MOJIyICHUE 0 bubmmorexa [IOK
> HOAYH ’ 13.11.2024  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I[TomydeHne coNsTHOM KUCITOTHI 0 bubmorexa LHOK
YHCHTE €077 ’ 18.11.2024  https://m.eds00.ru/00ade348
U3y4YeHHE € CBOMCTBY
Boruncnenus no ypaBHeHUsIM
21 XUMUYECKUX PEaKIUi, €CIIH OJUH U3 0 bubmmorexa LIOK
PEAKILTHL, A 20.11.2024  https://m.edso0o.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB 0 bubnuorexa [JOK
VIA-rpynnsl 25.11.2024  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHUI 0 bubnnoreka [JOK
B IIpHpo/ie. XUMUYECKHE CBOMCTBA 27.11.2024  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopo1, CTpOEHHUE, 0 bubnnoreka [JOK
¢bu3nuecKkre U XUMHUYeCKHe CBOMCTBA 02.12.2024  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE 0 bubmmorera LOK
. 04.12.2024  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUICHHOTO crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. 0 bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 09.12.2024  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl CoeTMHEHUSIMU
cephl
27 Brruncinenue MaccoBoii 10K BBIX0Oda 0 bu6mmoreka [IOK
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MPOAYKTa PEaKIINU 11.12.2024  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB

08 VA-rpynmnsl. A3o0T, 0 bubnuoreka [IOK
pacrpocTpaHeHue B IPUPO/IE, 16.12.2024  https://m.edsoo.ru/00adeea6
(du3HUeCcCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOYYCHUE U 0 bubmorexa TOK

> HOIYH 18.12.2024  https://m.edsoo.ru/00adf004
MIPUMCHECHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero 0 bubmmorexa LIOK
Ve ik 23.12.2024  https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue 0 bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 25.12.2024  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATBHBIX

32 o0peHuii. XUMHUYECKOE 0 bubmorexa HOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 (1)00((11))0 pHaﬂ KI/I(f[J'I((l))Ta q)q)lfsn(qe)cxne " 0 bubmorexa HOK

P . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocgaToB B

34 KauecTBE MUHEPATbHBIX YI0OpEHUH. 0 bubnunoreka [JOK
3arpsi3HeHue IPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

PO, pactipocip bubmuorexa [JOK

35 npupoje, Gpu3ndeckue 1 XuUMHYECKHe 0

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcunel yriaepona, ux pusnveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36 0
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
bubmuoreka [JOK
37 % ed 0
FOTRHAT KMCIOTA H €€ COTH https://m.eds00.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o Teme
"[TonyueHue yriaekucioro rasa. bubnmoreka [JOK
38 0
KadecTtBenHnas peakiys Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHavaIbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O 0 bubmmorexa LOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia
bu6mmorexa [IOK
40 Kpemuuii u ero coenuHeHUs 0
p A https://m.edso0o.ru/00ae080a
[IpaxTuueckas padora Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33724 0 bu6mmoreka [IOK
no teme «BaxHeie HeMeTaibl U https://m.edsoo.ru/00ae0bf2
WX COCAMHEHUSD)
Kontponbnas padota Ne3 no teme
42 «BaxHelmme HeMeTaJTbl U UX 1 bubmmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCJIUHECHHU S
OO01mas xapakTepucThKa
XUMHYECKHX 3JIEMEHTOB —
43 MeTauioB. MeTtayumnaeckas CBA3b U 0 bubnmnoreka [JOK

MeTaJUTNYeCKas KpUcTajIndeckas
pemérka. Pu3n4YecKue CBOMCTBA
METAJIOB

35
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XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUYECKUN P 0 buGnnorexa [IOK
poXHAV AR https://m.eds00.ru/00ae1156
HaIpsDKEHUH METaJIIOB
OO6u1re cnocoObl MOTyYSHHS
MeraiuioB. CiuiaBel. BeruuciieHus mo
45 aBHEHUSIM XUMHYECKUX PEaKIi 0 bubnnorexa [IOK
P PCAKHH, https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
bu6mmoreka [IOK
46 I1 0
OHATHE O KOPPOSHI METAILIOB https://m.edsoo.ru/00ael278
bu6mmorexa [IOK
47 0
[lenoumsie meranel https://m.edsoo.ru/00ael4b2
48 Okcubl ¥ THAPOKCUBI HATPUS U 0 bubnuorexa [JOK
KaJTus https://m.edsoo.ru/00ael4b2
[IlenoyHo3eMenbHBIE METAILIBI — bubnuorexa [JOK
49 N N 0
KaJILLIUA U MarHui https://m.edsoo.ru/00ael5e8
bu6mmoreka [JOK
50 B i 0
KHCHIIIE COCHMHCHIA KaTbIA https://m.edsoo.ru/00ael5e8
51 O0001IeHre U CUCTEMAaTU3AIUS 0
3HAaHUU
59 JKécTkoCcTh BOJIBI M CIOCOOBI €€ 0 bu6mmoreka [IOK
YCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOJBI 1 METOIEI €6 0 bubmmorexa LOK
| A A https://m.edso00.ru/00aelae8
yCTpaHEHUS
54 JNS—— 0 bu6mmoreka [IOK
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AMpoTepHbIE CBOIICTBA OKCHJIA U

bubmuorexa [JOK

o5 TUIPOKCHUIA 0 https://m.edsoo.ru/00aelc64
56 Kereso 0 bubmuoreka [JOK
https://m.edso0o.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU XKeje3a 0 bubnmoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTEMATH3ALIHS 0
3HAHUH
[IpakTuueckas padora Ne 7.
59 Pemenue skcriepuMeHTanbHBIX 3371a4 0 bubnnoreka [JOK
mo Teme «BakHelne MeTalIbl U UX https://m.edsoo0.ru/00ae3de8
COCAUHCHHMS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH U3
50 pearcHTOB JIaH B U30BITKE WIIN 0 bubmuorexa [JOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJM BBIXOJa TIPOYKTA
peakimn
61 O06001IeHNe U CUCTEMATU3 AT 0
3HAHUI
Kontponbnas padota Ne4 o teme
62 «BakHeHme MeTaIbl ¥ UX 1
COCUHEHUS»
BemectBa u marepuasi B bubmuorexa [JOK
63 . 0
MOBCEIHEBHOMU KU3HHU YEIOBEKaA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE 0 bub6nuorexa [IOK

OKpY’Karolllen cpeibl
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Ponp xumMuu B pPEIICHUN

bubmuoreka [JOK

05 AKOJIOTHUYECKUX TTPOOIeM L 0 https://m.edso00.ru/00ae4270
66 PesepBHbIil ypok. O6o6iueHHe u 1 0 bubmumoreka [IOK
cUCTEeMaTU3alus 3HaHUU https://m.edso0o.ru/00ae0dOa
67 PezepHblit ypok. O6o01eHue 1 1 0 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O600611eH1E 1 1 0 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

* Xumus, 9 knacc/ 'abpuensua O.C., Octpoymon U.I'., CnaakoB C.A. AkimorepHoe oomiectBo «M3aatenbctBo «IIpocBenieHuey
» Xumus: 8-# kiacc: 6a30BbIi YPOBEHB: YUeOHUK; 5-€ uznanue, nepepadorannoe, 8 kinacc/ ['abpuensu O.C., Octpoymo N.I'., Cnagkos C.A.

AknmonepHoe obmectBo «M3natenscTBO «IIpocBerieHue»

METOAUYECKHE MATEPHUAJIBI IJI51 YAUTEJIA
M.IO. I'opkoBeHKO

[Toypounsie pa3paboTku 9 kiacc

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://infourok.ru/

https://www.lurok.ru/

https://pedsov.ru/

https://www.prodlenka.org/
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