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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma Mo XMMHHM Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTABIIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOSHHSI OCHOBHON 00pa3oBaTeNIbHOI MPOrpamMMbl OCHOBHOT'O OOILEro
obOpazoBanms, mpexacrtaBieHHbIx B PI'OC OOO, a Ttakxke Ha OCHOBe GenepalbHOM pabodeit
MPOrpaMMbl BOCHHUTAHHSI U C YYETOM KOHLEIMLHMHU TMpEnojaBaHus y4eOHOro mpeaMera «XuUMUs» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit deneparum.

[Iporpamma 1o XuMuu JaéT MPECTABICHHUE O IIEJIsAX, OOIIEH cTpaTeruu 00y4eHuUs, BOCTIUTAHHS
U pa3BUTUs OOYyYarOIIMXCS CpeACTBaMU Y4eOHOro mpeaMeTa, YCTaHaBIMBAeT O00s3aTelbHOE
MIPEAMETHOE COAEPKAHME, PEyCMATPUBAET PACIIPEACICHUE €r0 M0 KJIAcCaM U CTPYKTYPUPOBAHUE 110
pazgesnaM M T€MaM I[porpaMMbl IO XHMHH, OINPEAENseT KOJIMYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKUA COLEP/KAHUSI, PEKOMEHAYEMYIO IIOCIEAOBATEIBHOCTh HM3YyYEHUs] XHUMHHM C Y4ETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX
0COOCHHOCTEH 00y4YaromuXcs, OMpeeNseT BO3MOKHOCTA IpeaMeTa Ui peaau3aluu TpeOoBaHUN K
pe3yabTaTaM OCBOCHHUS OCHOBHOW 0OO0pa3oBaTEIbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs, a Takke TpeOOBaHUI K pe3yiabTaraM OOydeHHs] XMMHUHU Ha YPOBHE IeNiel M3ydeHUs
IpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHOU JEATEIBHOCTH O00YYaIOUIerocs: M0 OCBOEHUIO
y4eOHOr0 Co/IepKaHus.

3HaHME XUMHUU CIYKUT OCHOBOM JUIsl (POPMUPOBAHMS MHPOBO33pEHHUS OO0Yydarollerocs, €ro
MIPEJICTAaBICHU O MaTepUaJIbHOM €IMHCTBE MHpa, BAXHYIO POJb UIparoT (OpMUpPYEMbIE XUMHUEH
MIPEJICTABJICHHUS] O B3aWMOIPEBPAILICHUSAX SHEPTUU M 00 SBONIOIMH BEUIECTB B IMPHUPOAE, O MYyTIX
pelieHus rno0aabHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPTrEeTHUECKOM,
MUIIEBOM 1 YKOJOTHYECKON 0€30MacHOCTH, TPOOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH Ul CaMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYphI
JMYHOCTH, €€ 001el 1 (QyHKIIMOHATBHONW I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBINUIEHUS U TBOPYECKUX CIIOCOOHOCTEH OOyuaromumxcs,
HaBBIKOB UX CaMOCTOSTEIbHONW Y4eOHOM IesATeNbHOCTH, SKCIIEPUMEHTAJIbHBIX U HCCIEA0BATEIbCKUX
yMeHUH, He0OXOAUMBIX KaK B MIOBCEHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HaKOMHT CO CHENHU(PUKON HAydHOTO MBIIIICHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIAa Ha
€MHCTBO MPHUPOJBI U YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TalloM B (POPMHpPOBAHUHM €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4arOLINXCs;

crnocoOCTBYyeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHUS K €CTECTBEHHO--HAYUYHBIM 3HAHHUSM, K
IPUPO/IE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOIMYECKOE 00pazoBaHue 00yYaroIIUXCsl.

JlanHble HampaBieHUS B OOY4YeHMM XUMHUH OOECHeunBaloTCS Creuu(pukond coaepkaHus
y4eOHOro mpeaMeTa, KOTOPBIA SBISIETCS IEeNarorM4ecKd aJanTHPOBAHHBIM OTpaKeHHEM O0a30BoOM
HayKH XMMUHU Ha ONPENIEIEHHOM JTarle €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHMs OpPUEHTHPOBAH Ha OCBOEHHE
0Oy4alolMMUCS CUCTEMbl MEPBOHAYAIBHBIX IOHATHH XWMHHU, OCHOB HEOPraHWYECKOM XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TTOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHusl IporpaMmbl 10 XUMHUH c(hOpMUpPOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a
Kk e€ um3ydyeHuro. CopepkaHHME CKIIAJbIBACTCSI M3 CHUCTEMBI INMOHATHM O XMMHYECKOM JJIEMEHTE U
BEIIECTBE M CUCTEMbI MOHATUHN 0 XUMU4ecKkoi peakuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
[0 TPHUHIMIY IOCJIEI0BAaTEIbHOIO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETHYECKHUX IPEACTABICHUI
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XMMHH;



— Y4YEHHMSI O CTPOEHMH aTOMa U XUMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMSI pPacCMaTPUBAIOTCSI HA OCHOBE OHMIMPUYECKM IIOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCSA IOCIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYIOMY, BBIIOJHSS
GyHKIUM OOBSCHEHUS U MPOTHO3UPOBAHHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPaKTHYECKOTO
IIPUMEHEHHUS U TIOJIyYEHUS U3y4aeMbIX BELIECTB.

OcBoeHue mporpaMmbl 0 XUMHUH CIIOCOOCTBYET (HOPMUPOBAHMIO MTPEJICTABICHHS O XUMHUYECKOM
COCTABJISIFOLIEH HAYYHOM KapTHUHBI MHpA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOTO OTHOIIECHUS
K HAyYHOMY 3HAHHMIO U METOJIaM ITO3HAaHMs B Hayke. V3yueHne XMMUU IPOUCXOJUT C IPUBIICYEHUEM
3HaHUI U3 paHee U3yUYeHHBIX YUeOHBIX MpeaMeToB: «OKpyxaromuil Mupy, «buonorus. 5—7 Kiacce» u
«®Dusuka. 7 Kmacey.

[Ipy u3ydyeHHH XUMHUH NPOUCXOIUT (OPMUPOBAHHE 3HAHUN OCHOB XHMMHUYECKOW HAyKH Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOW NEATENIbHOCTH YelIOBEKa W KaK OJHOTO M3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHI. 3aqada ydeOHOTO IMpeaMeTa COCTOUT B (POPMHUPOBAHUH CHCTEMBI
XUMHUYCCKUX 3HAHWA — BaKHEUIMX (HAKTOB, MOHITHHA, 3aKOHOB W TEOPETHUYCCKHUX ITOJOXKCHUH,
JOCTYNHBIX 0000LIEHNI MUPOBO33PEHUECKOI0 XapaKTepa, sI3bIka HayKu, B MPUOOLIEHUH K HAayYHBIM
METOJIaM IO3HAHUs MPH U3YUYECHUU BEIIECTB U XUMHUYECKHX peakuuid, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATENIbHBIX YMEHHUH U UX IPUMEHEHHH B YUeOHO-TI03HABATEIHLHON U Y4eOHO-HCCIeI0BATEIbCKOM
NesITeTbHOCTH, OCBOCHHUH TPABUII O€30IIaCHOTO OOpaIlIeHuUs C BEIIECTBAMH B MIOBCETHEBHON YKU3HH.

[Ipy wW3ydyeHMHM XHMMUU Ha YPOBHE OCHOBHOTO o00IIero oOpa3oBaHUS Ba)XKHOE 3HAUCHHE
MPUOOPENU TaKUe LU, KaK:

— (opMHUpOBaHHE HHTENIEKTYAIbHO PAa3BUTOM JMUYHOCTH, TOTOBOM K CaMO0Opa3oBaHHUIO,
COTPYZHUYECTBY, CAMOCTOSITEIFHOMY NPUHSTHIO PEIIECHHH, CIIOCOOHON amanTUpoBaTbcs K OBICTPO
MEHSIOLUMCS YCIOBUSIM YKU3HU;

— HalpaBJIEHHOCTh OOY4YEeHHs Ha cHCTeMaTHyeckoe NpuoOlieHne oOfydJaromuxes K
CaMOCTOSITENTbHON IMO3HABATENbHOM JIEATENbHOCTH, HAayYHBIM METOJaM MO3HaHUs, (OPMHUPYIOLUIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMH;

— o0ecrnieyeHHe YCIOBHM, CHOCOOCTBYIOIIMX MPUHOOpPETEHHI0 OOYYArOIIMMUCS — OIbITa
pa3HOOOpa3HOW NeATENbHOCTH, IO3HAHMSI M CaMOIIO3HAHHWSA, KIIOUEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIBHOE 3HAUEHUE JJIs PA3IMUHBIX BUIOB JEATEIBHOCTH;

— ¢opmupoBaHue ob1mel GyHKIMOHATBHON U €CTeCTBEHHO-HAyYHON I'PaMOTHOCTH, B TOM YHUCIIE
YMEHUH OOBACHATH W OLEHMBATh SBJICHUS OKPYXAIOIIEro MHpa, HCMONb3ys 3HAHUS U OIBIT,
MOJIy4YE€HHBIE MPU U3YyYEHUH XUMUHU, IPUMEHSTh UX MPU PEIIEHUU MPoOJIeM B OBCEIHEBHOMN KU3HU U
TPYZIOBOM AEATEINBHOCTH;

— ¢opMHpoBaHHE y OOYYAIOUMXCS T'YMAaHHUCTUYECKUX OTHOLICHWM, MOHUMAaHHs LEHHOCTH
XUMHAYECKUX 3HAHUH JUISl BBIPAOOTKH SKOJIOTHYECKH 11€JIeCO00pa3HOro MoBeIeHHs B ObITY M TPYJOBOM
JeSITeIbHOCTH B LIETISIX COXPAHEHUsI CBOETO 3/I0POBBS M OKPY>KAIOLIEH MPUPOJHON Cpeibl;

— pa3BUTUE MOTHBALIMU K OOYyUEHUIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO M CAMOBOCIHMTAHUIO Ha
OCHOBE YCBOEHHS O0IIEYEIOBEYECKMX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis u
HaNpaBJICHHOCTHU JaJIbHEUIIEro 00yUeHHs.

OOmiee 4McIO 4YacoB, OTBENEHHBIX JUIA M3YyYEHHs] XUMHHM Ha YPOBHE OCHOBHOTO OOIIETro
oOpazoBanmusi, coctaBnseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB
(2 yaca B HezeIO).

COJAEP)KAHUE OBYYEHUA



8 KUIIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XUMUU B )KM3HHU YEJIOBEKA. XUMHUS B CUCTEME HayK. Tena u BellecTBa.
@dusnueckue CBOKWCTBA BEUIECTB. ArperarHoe cocrosinue BenlecTB. [loHATHE 0 MeTOnax MO3HAHUS B
xumun. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: cMecei.

ATOMBI U MOJIEKYJIBl. XUMHUYECKHE 3eMEeHThl. CHUMBOJIBI XUMUUYECKUX 3J1eMeHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENIbHAs aTOMHAast Macca. OTHOCHUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBas
JI0J151 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHNUU.

KommmuectBo BemectBa. Moisib. MonsipHass macca. B3auMoCBsI3b KOJIMYECTBA, MACChl M 4HUCIA
CTPYKTYPHBIX €IMHHUII BetlecTBa. Pacy€rel mo hopMysiaMm XMMHUYECKUX COSTUHEHHH.

®u3znyuecKrue U XUMUYECKUE SBJICHUA. XUMHUUECKasi peaklus U e€ IpU3HAKU. 3aKOH COXpaHEHUs
Macchl BemlecTB. XHWMUYeckne ypaBHeHUs. Kiaccudukanus XUMUYECKHMX peakuuid (COeTMHEHUS,
pasnoKeHus, 3aMeleHus, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XHUMHYECKOW TMOCYAOW, MpaBuiaMu paboThl B naboparopur U mHpuéMaMu
oOpanieHus ¢ 1a00paTOpHBIM 000PYAOBaHUEM, U3YUYCHUE U ONKCAHNE (PU3MUECKUX CBOMCTB 00pa3loB
HEOPTraHMYECKUX BEIIECTB, HAOMIOJeHNE (U3NYeCKUX (TUIaBJICHHWE BOCKA, TasHHUE JIbJIA, PACTUPAHUE
caxapa B CTYyIKe, KUTIEHUE U KOHICHCALMA BOJbI) U XUMHUYECKHX (TOpPEHHE CBEUYH, IMPOKATUBAHUE
MEIHOW MPOBOJOKH, B3aMMOJICHCTBHE Mella C KHUCIOTOH) sBIIEHUH, HAOJIOJACHHE U OMNHCAHUE
IIPU3HAKOB MPOTEKaHUS XUMHYECKMX peaklUuid (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpPHOMU
KHUCJIOTBHI C XJIOpHIOM Oapusi, pazioxkenue ruapokcuaa meau (ll) mpu HarpeBanuu, B3auMoICHCTBUE
xernesa ¢ pactBopom conu meau (Il), uzydenne cnocoboB paszeneHus: cMeceil: ¢ TOMOIIbI0 MarHUTa,
¢unbTpOBaHNe, BbINApUBaHHUE, TUCTUIUIALUSA, XpoMmarorpagus, NpOBEJCHHE OYHUCTKU IOBapeHHOMN
COJIM, HAOJIIOJIEHWE W OIKMCAaHUE pPe3yJIbTaTOB IPOBEIEHUS ONBITa, WUIIOCTPUPYIOLIETO 3aKOH
COXPAaHEHHUs MAcCChl, CO3/IaHUE MOJIeTe MOJIEKYJI (ILIapOCTEP>KHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3znyx — cmecp rasoB. CocrtaB Bo3myxa. Kuciopox — 31€MEHT M NPOCTOE BEIIECTBO.
Haxoxpaenue xuciopoga B mpupone, (pU3Mueckrue M XUMHUYECKHE CBOMICTBa (peakuUu TOPEHHs).
Oxcupnpl. IIpumenenue kucnopona. CrocoObl TMoJlydeHUsT Kucioposna B jaboparopud U
npomblieHHOCTH. KpyroBopoT kuciopopa B npupoge. O30H — amioTponmHas MoJu(UKanus
KHCIIOpO/a.

TemnoBoit  3ddekT XUMHUYECKOM peakiuud, TEPMOXMMHMUYECKHE YpaBHEHHs, 0JK30- U
SHAOTEPMHUUYECKHE peakuu. TOoIIMBO: Yyroib U MeTaH. 3arpsa3HeHHe BO3/AyXa, YCHIEHNE TapHUKOBOTO
a¢dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpoctoe BemecTBo. HaxokaeHue Bojoposa B mpupoje, Gpusnueckue u
XUMHUYECKHE CBOICTBa, MPUMEHEHHE, CLIOCOObI nonydeHus. Kucnotsl u conu.

Mounsipabiii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM.

O®usnyeckue cBoWcrBa BoAbl. Boma kak pacrBoputens. PactBopsl. HacelieHHbie U
HEHACBILIEHHBIE PAcTBOPBI. PacTBOpHMOCTH BeliecTB B Bojae. MaccoBasl 10151 BEIIECTBA B PacTBOPE.
Xumuyeckue cBoiicTBa BOJbl. OcHoBaHus. Poib pacTBOpOB B NPUPOIE U B JKW3HU YEIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arps3HeHre NpUpoAHbIX Bo. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudpukanuss Heopranmueckux coeamHeHuil. Okcuasl.  Krnaccudukamuss — oKcHIOB:
cosieoOpa3zymone (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHbIE) U HecojeoOpasyroomue. Homenknarypa
okcu10B. DU3nuecKkre U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue okcuaos.



OcnoBanust. Krnaccupukanuss OCHOBaHMIA: INENOYM M HEPACTBOPUMBIC  OCHOBAHHUSL.
Homenkiarypa ocHoBaHui. @Pusnyeckue U XHMHMYECKHE CBOWCTBA OCHOBaHMU. I[lomydyenue
OCHOBaHMM.

Kucnotsl. Knaccuduxanus xuciaor. Homenknatypa kucior. Dusmdeckue M XUMHUYECKHE
cBoricTBa kucnot. Psan akruBHoctu metauioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue csoictsa coseil. [lonydenue coneil.

['eneTnyeckas CBA3b MEXKIYy KJIIACCAMH HEOPTAHMYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KauecTBEHHOE OIpeAeNieHUEe COAEpKaHMUsS KHCIOopoJa B BO3AyXe, IOJydeHue, cobOupaHue,
pacro3HaBaHME€ M M3YYEHHE CBOWMCTB KHCIOPOJa, HAONOJCHHE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HMKHOBEHMSI M NPEKpalleHHs TopeHus (1oxapa), O3HAKOMIIEHHE C
o0Opa3aMu OKCHUJIOB M ONKMCAHHWE UX CBOICTB, MOJIyueHUE, cOOMpaHUE, PACIO3HABAHME U H3yYCHUE
CBOHCTB Bojopoaa (ropeHue), B3ammojelcTBue Bomopona ¢ okcuaom wmenu () (Bo3moxkHO
WCIOJIb30BAaHNE BHUJCOMATEPHATIOB), HaOJfOJIeHHE OOpa3IOB BEMIECTB KOJWYECTBOM | MOJb,
HCCIIeIOBaHHE 0COOEHHOCTEN PACTBOPEHUSI BELLECTB C Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE
pacTBOPOB C OINpPEAECIEHHON MacCOBOM [10JIeM PacTBOPEHHOIO BELIECTBA, B3aMMOJICHCTBHE BOJBI C
MeTalyiaMu (HaTpueM M KajblieM) (BO3MOXXHO HCIOJB30BAaHUE BUIECOMATEPUANIOB), MCCIEIOBaHHE
00pa3loB HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KIJIACCOB, HAONIOJACHWE W3MEHEHHSI OKpPACKH
WHJUKAaTOPOB B pacTBOpax KHUCIOT M Iejoyell, u3ydyeHue B3aumojeinctBus okcuga meau (I1) c
pacTBOPOM CEpPHOM KHUCIOTBI, KHUCIOT C METaUlaMH, pEakuuil HeUTpalu3aluM, IOJy4YeHHE
HEpPaCTBOPUMBIX OCHOBAaHUMW, BBITECHEHHME OJIHOIO METajla JPYIMM K3 pacTBOpPa COJH, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33a4 110 TeMe «BakHel11e Ki1acchl HEOPraHMUECKUX COCTUHEHUI.

Iepuoguveckuii 3akoH u Ilepumoaumyeckass cucreMa XxXumMu4eckux 3emenros JI. H.
Menpeneesa. Crpoenne aTroMoB. XuMH4YecKasi CBs3b. OKHCIMTEJbHO-BOCCTAHOBHTEJIBHBIE
peaKuuu

[lepBbie moOMbITKM KiIaccU(UKALMM XUMHUYECKHX 3J1€MEHTOB. [loHATHE O rpymmax CXOAHBIX
AJIEMEHTOB (ILENOYHbIE U IIEJIOYHO3EMENIbHbIE METalIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3ytoT aM(pOTEepHbIE OKCUIbI U THIPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB 1. M. Menneneesa.
Koportkonepuoanas u qnuHHonepuoanas Gopmsl [leproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB
. W. Menneneesa. Ilepuonsl m rpynnel. PU3HMYECKUH CMBICH TMOPSAAKOBOIO HOMEpa, HOMEpPOB
IepHoJa U rPYIMIbI DJIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX saep. M3oronsl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00oouek aTomMoB mepBbIx 20 xumuueckux snemeHToB [lepuoandeckoit cucremsl Jl. . Mennaeneena.
XapakTepucTuka XMMHYECKOr0O 3JIEMEHTa O ero nosiokeHuro B llepuommueckon cucreme [l N.
Meneneesa.

3aKOHOMEPHOCTH W3MEHEHMS pajuyca aToOMOB XHMMHUYECKHX 3JIEMEHTOB, METAJUIMUECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOIAM.

3nauenue [lepmoandeckoro 3akoHa u lleproanyeckoil cUCTEMBI XMMUYECKUX 3JIEMEHTOB JUIS
pa3BuTUA HayKu U npaktuku. [. . MenneneeB — yd€HbBIN U TpakIaHNH.

Xumuueckas cBsizb. KoBasieHTHas (MOJIsipHAst U HEMOJSIPHAs) CBA3b. DIEKTPOOTPULIATETLHOCTh
XUMHUYECKUX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenp okucinenus. OKHCINTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl OkuciIeHns u
BOCCTaHOBJIEHMS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:



u3yueHne oOpa3loB BEIIECTB METAIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHAA LIMHKA C
pacTBOpamMH KHCJIOT U ILIEN0YEH, POBENECHUE OMNBITOB, WIIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pPeakUil (ropeHue, peakliuu pa3iokKeHus, COeIUHEHNS).

Meosicnpeomemnvwie ceazu

Peanu3zanus MeXIpeIMETHBIX CBSI3€d MPU U3yYEHUH XUMHUH B 8 KJIaCcCE OCYULIECTBIIETCS Yepe3
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX IIOHATUN, TaK W NOHSITHUH, SBIAIOLIUXCA
CHUCTEMHBIMH JIJIsl OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIUKJIA.

OOw1re ecTeCTBEHHO--HaY4YHbIE IOHATHUS: Hay4HbIN (DakT, TMIIOTE3a, TEOpHs, 3aKOH, aHaJIM3,
CHHTE3, Kilaccu(UKalus, NepruogUUHOCT, HAOIIOICHUE, IKCIIEPUMEHT, MOJEIIMPOBaHEe, U3MEPEHUE,
MOJEJIb, SIBJICHHE.

®du3uka: Marepusi, aroM, DSJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHJI, H30TOIIbI,
PallMOAaKTUBHOCTb, MOJIEKYJIA, SJEKTPUUECKUN 3aps]l, BELIECTBO, TEJIO0, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, ra3, pU3MUecKue BEIMUNHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHEThI, 3BE3/1b1, CONHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE TOPOJBI, MOJIE3HBIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XuMH4YecKasi peakuusi

IIepnonnueckunt 3akoH. [lepnoanueckas cucreMa xuMmudeckux sineMeHToB Jl. 1. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHMX JJIEMEHTOB IIEPBBIX TPEX
IIEPUOJOB, Kalus, KaJbLIUd W MX COCIUHEHUH B COOTBETCTBUU C TIIOJOXKEHUEM DJIEMEHTOB B
[Iepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHAbBl XUMUYECKOM CBSI3U. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBHCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUYECKOH CBSI3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIeCTB. XMMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIIUXCS K pa3IMYHbIM KJlaccaM HEOPraHMYeCKHX COEJUHEHHWI, TIeHeTudecKkas CBs3b
HEOPraHUYECKHUX BEIIECTB.

Knaccupukanus XMMUYECKUX peaklMid MO pa3iMYHbIM MpHU3HaKaM (110 YHUCIYy U COCTaBy
Y4YacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3 (EKTy, IO U3MEHEHUIO CTETEHEH OKUCIIEHUs
XUMHUYECKHUX 3JIEMEHTOB, MO0 OOpaTHUMOCTH, MO Y4aCTHIO KaTajau3aTopa). JK30- U 3HIOTEPMHUYECKHE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[Tonatue o ckopocTH xumHyeckod peakuuu. I[loHartue o006 o0OpaTUMBIX M HEOOPAaTUMBIX
XUMHUYECKHUX peakuusax. [[oHATHE O rOMOreHHBIX W IeTeporeHHbIX peakuusax. [loHsaThe o kartamuse.
[TonsTe o xuMHueckoM paBHOBecUHU. DaKTOPHI, BIMSIONIME HA CKOPOCTh XMMHUYECKOM peakuuu u
ITOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMH,  JJEKTPOHHBIH  OajlaHC  OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHONW peakiuu. CocCTaBIeHHE YpaBHEHMH  OKUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOT 0 OaaHca.

Teopus 5>IEKTPONUTHYECKOW JMCCOLMALMM. OJNEKTPOJUTBI M  HEINEKTPOJIUThl. KaTnonsl,
aHUOHBI. MeXaHn3M AuCcCOLMAalMM BELIECTB C Pa3IMYHBIMU BUJAMHU XUMHUYECKOHW cBsA3H. CreneHb
nucconranui. CUIIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakuuu umoHHOro oOMeHa. YcioOBHS NpPOTEKaHUS peakUuuid HOHHOro OOMeHa, MOJHbIE U
COKpalll€éHHbIE WOHHBIE YypaBHEHHs peakuuil. CBOICTBA KHCIOT, OCHOBAaHUW W COJIEH B CBETE
MPEJCTaBICHUNA 00 ANMEKTPOIUTUYECKON nucconuanuu. KauecTBeHHbIE peakiuyu Ha MOHBL. [loHsTHE O
TUAPOIIN3E COJIEH.

Xumuueckuit IKcnepumenm:



03HAaKOMJIEHHE C MOJAEISAMHU KPUCTAJUIMUECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAIIOB
U HemeTauioB (rpajgura W anmasza), CIOXKHBIX BEIIECTB (XJIOpUIA HATpHsi), HCCIEIOBaHUE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKON peaklMH OT BO3JECHCTBUS PA3IUYHBIX (DAKTOPOB, UCCIIEJOBAHHE
ANEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MpoOIlecca AUCCOIMAIMM KUCIOT, IIENOo4Ye U coiiel
(BO3MOYKHO MCIIOJIb30BaHUE BHJIE0 MATEPUANIOB), IIPOBEICHHUE ONBITOB, WILIIOCTPUPYIOIIUX ITPU3HAKU
MPOTEKAHUs PEaKuii MOHHOTO oOMeHa (0O0pa3oBaHME Ocajlka, BBIACICHUE Ta3a, 00pa30BaHUE BOJbI),
OTBITOB, WJUTIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHil (TrOopeHue,
peaKuuu pasjoKEHUs, COEIMHEHHUs), pPACIO3HABaHWE HEOPraHWYEeCKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEaKIIMii Ha MOHBI, PEIIeHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtayuibl M MX coeIMHEHHSA

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTENCHH
okucienusa. CTpoeHne U (PU3MYECKHE CBOMCTBA MIPOCTHIX BELIECTB — TraJOreHOB. XHMHYECKUE
CBOMCTBa Ha mpuMepe xjopa (B3auMOJEHCTBHE C MeETaUIaMM, HEMeTajUlaMd, MIeJI0YaMHu).
Xnoposogopon. CossiHast KUCIIOTa, XUMHUYECKHE CBOMCTBA, OIy4eHHe, IpuMeHeHue. [leiictBue xiopa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M ueloBeKa. BaxkHelme XJ10pyu/ibl 1 UX HaX0XAEHUE B IPUPO/IE.

O6mass xapakrtepuctuka ds1eMeHTOB VIA-rpynmbel.  OCOOEHHOCTHM  CTpPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nuecKrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa
U ceppl. AIIOTpPONHBIE MOAM(DUKAINK KUCIOpOJa M cepbl. XHMHUYECKHE CBOWCTBA CEpHI.
CepoBonioposi, cTpoeHHe, (PU3MUECKUE U XUMHUYECKUE cBOicTBa. OKCHIBI Cephbl KaK MpPEACTaBUTEIN
KHCIOTHBIX OKcuoB. CepHas KHCIOTa, (QU3MYECKHME U XUMHYECKHE CBOWcTBa (00mue Kak
MpEJICTaBUTENsI Kiacca KHCIOT M creunuduyeckue). XUMHUYECKUE PEaKIUH, JieXkallue B OCHOBE
IIPOMBIIIJIEHHOTO CIIOco0a MoIy4eHus cepHOM KUCNIOThI. [IpuMenenue cepHoil kuciotel. Conu cepHon
KHMCJIOTBI, KAUECTBEHHAsl peakius Ha cynbdar-uoH. HaxoxxaeHue ceppl U €€ COeAUHEHUI B MPUPOJE.
XUMHUECKOE 3arpsi3HEHHE OKpPYKAIOIIed Ccpeabl COeTUHEHUSAMHU cepbl (KUCIOTHBIE JIOMKAH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 Mpel0TBpaILeHHS.

OOmass  xapaktepuctuka 3yeMeHToB VA-rpynnbl. OCOOEHHOCTH  CTPOEHHSI  aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMs. A30T, pacpOCTpaHEHUE B MpUpojie, HpU3NUEeCKUe U XUMHUYECKHe
cBoiictBa. KpyroBopoT a3ora B mpupone. AMMuak, ero (usnueckue W XHMUYECKHE CBOWCTBa,
nojydyeHue u npuMeHeHue. Coum aMMOHUS, UX (QU3NYECKHE U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE.
KauecTBeHHast peakiusi Ha HOHbI aMMOHMs. A30THas KHUCJIOTa, €€ TMOIydeHHe, (QU3NYECKUe U
XUMHUYECKHE CBOMcTBa (00lMe Kak TMpeACTaBUTENs Kjacca KHCIOT U crenupuyecKue).
Vcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUS B KaueCTBE MHMHEPAJbHBIX yJI0OpeHui. Xumuuyeckoe
3arpsi3HEHUE OKpY’KaIoIIeH cpellbl COeAMHEHUS MM a30Ta (KUCIOTHbBIE JO0XKIH, 3arpsi3HEHHE BO3/yXa,
nmouBsl 1 Bojo€MOB). Dochop, amnorponubie Mogupukanuu docdopa, puznueckre U XUMHUESCKUE
cBorictBa. Oxkcua docdopa (V) m dochopnas kucmora, puU3MYecKne W XUMHUUYECKHE CBOWCTBA,
nony4yenue. McnonpzoBanue ¢pocharoB B kKauecTBe MUHEPATBLHBIX YI00PEHUH.

OOmast  xapakrtepuctuka 3meMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHHs. YTJIEepoj, aUIOTPONHblE MOIU(UKALKU, paclHpoCTpaHEHUE B
npupojie, pusnyeckue M XUMHUYECKHE CBOMCTBA. AncopOuus. KpyroBopor yriepoma B mpupo/e.
Oxcunpl yriepoaa, UX (u3MYecKHe M XMMHYECKHE CBOICTBa, JeMCTBHE HA KHUBBIE OPraHU3MBI,
NOJy4YeHHe W TPHMEHEHHE. JKOJIOTHYECKHe NpOoOJIeMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIOTEe3a I100aJIbHOTO MOTETJICHUS KIIMMaTa, MapHUKOBBINA 3dexT. YronpHas KUCIOTa U €€ COIH, X
¢u3nueckue M XUMHYECKHE CBOMCTBa, MojydyeHuWe M npuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-MoHBL. Vcronp3oBaHue KapOOHATOB B OBITY, MEAMLMHE, MPOMBIIIJICHHOCTH M CEIbCKOM
XO35HCTBE.

[lepBoHayanbHbIe TOHATHUSI 00 OPraHUYECKUX BEIIECTBAaX KaK O COEAUHEHUSIX yriiepoja (MeTaH,
9TaH, OJTWUJIEH, AaUeTW/IeH, JTaHOJ, TJUIEpPUH, YKCycHas Kuciora). I[IpuponHble HUCTOYHUKHU
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YIJIEBOAOPOIOB (YroJib, MPUPOAHBINA Ta3, HePTh), MPOIYKTH HX MepepaboTKu (OCH3MH), UX pPOJb B
OBITY M TPOMBILIUIEHHOCTH. [ToHATHE 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX: KUPAX, OeNKax, yriIeBoaax
— W UX POJM B JKH3HM YeJIOBeKa. MarepuaibHOE €AMHCTBO OPraHMYECKUX M HEOPraHUYECKUX
COCTUHEHUH.

Kpemnuii, ero gusnueckiue U XMMUYECKHE CBOMCTBA, MOIydYeHUEe U npuMeHeHne. CoennHeHns
KpemHus B mpupozge. OOmme mpencrasienus o0 okcuae kpemuus (IV) m xkpeMHUEBOW KuCIOTe.
Cunukatel, UX UCHOJIB30BAaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeil1ne cCTpouTelbHbIe MaTepHalIbL:
KepaMHuKa, CTEKJO, LIeMEHT, OeToH, xene300eToH. I[IpoGieMbl 6e€30MacHOr0 HMCHOIB30BaHUS
CTPOUTEIBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3yueHne oOpa3loB HEOPraHMYECKUX BELIECTB, CBOWCTB COJITHOM KHCJIOTHI, MPOBEICHHE
KAueCTBEHHBIX pEaKIUi Ha XJIOPHUA-UOHBI U HAOJIOJEHHE NPU3HAKOB HX MPOTEKAaHHUS, OIBITHI,
oTpaxamlue (U3NYECKUEe M XHUMHYECKHE CBOICTBA TalloTEHOB M HUX COEIMHEHUN (BO3MOXKHO
HCIIOJIb30BAaHNUE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3namMu XJOPUJOB (TaJOreHUOB),
O3HaKOMJIEHHE ¢ of0pa3mamMu ceppl U €€ COEAUHEHMSIMH (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEpPHANIOB),  HaOJIOJEHHWE  Tpolecca  OoOyrmuMBaHUsS ~— caxapa  Hox  JACHCTBHEM
KOHIIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, H3y4Ye€HHUE XHMUYECKUX CBOWCTB pPa30aBIEHHON cepHOU
KHCJIOTBI, TPOBEJICHHE KAaYeCTBEHHOW peaknuuu Ha cyab(haT-moH W HaONOJeHHE NpHU3HaKa e&
NPOTEKaHMs, O3HAKOMIJIGHHME C (DU3MYECKMMH CBOWCTBaMH a30oTa, (ocdopa W UX COCTUHEHHIA
(BO3MOKHO HCIIOJIb30BaHHUE BHUJEOMAaTEpHanoB), oOpa3lamMu a30THBIX U (GOCPOPHBIX YAOOpEHUH,
noJiyueHue, cobupaHue, pacro3HaBaHWe M U3YYEHHE CBOWMCTB aMMHakKa, MMPOBE/IEHHWE KaueCTBEHHBIX
peaknuii Ha HOH aMMOHHSA B QochaT-uOH ¥ M3yYCHHE MPHU3HAKOB MX MPOTEKAHWsS, B3aUMOJICHCTBHE
KOHLEHTPUPOBAHHON a30THOW KHCIOTHI C MeAbI0 (BO3MOXKHO HCIOJb30BAaHUE BUIAEOMATEPUAJIOB),
U3yuyeHHe MojieNeld KpPUCTAUIMYECKUX PpemEToK anmasa, rpadura, QyniaepeHa, 03HAKOMIICHHE C
IPOIIECCOM  aJICOPOLIMM  PACTBOPEHHBIX  BEIIECTB AaKTHUBHUPOBAHHBIM YIIEM M YCTPOMCTBOM
MIPOTUBOra3a, MOJy4YyeHHe, COOMpaHHEe, paclO3HaBaHHE W H3YUYEHHE CBOMCTB YIJIEKUCIOrO rasa,
MIPOBEJICHUE KAueCTBEHHBIX peakUuil Ha KapOOHAaT M CUJIMKAT-HOHBI M HU3YyYEHHE IPU3HAKOB HX
IIPOTEKAHUs, O3HAKOMJIEHHME C  MPONYKIUEH  CHUIMKaTHOM  IPOMBIIUIEHHOCTH,  pEIICHUE
AKCIEPUMEHTAIIbHBIX 33/1a4 110 TeMe «BaxxHelnme HeMeTalbl U UX COSAUHEHUS».

Metaibl M UX COeIMHEHUS

OO0miast XxapaKTepUCTHUKAa XMMHUYECKHUX AJIEMEHTOB — METaJUIOB Ha OCHOBAHUHU HX IOJIOKEHUS B
Ileproguueckoit cucreme xumuueckux 3anemeHToB J[. M. MenneneeBa u crpoenus atoMoB. CTpoeHue
METaJuIoOB. MeTalmuyeckas CBsA3b U METAIUIMYECKasd KPUCTAIIMYECKAs PeIIETKa. DIEKTPOXUMHUECKHUI
psan HanmpsbkeHud MetayuioB. Pu3nueckue M XMMHUYECKHE CBOWcTBa MeTayuioB. OOmme crnocoOsl
noJiydeHus: MeTasuioB. [IoHsATHE 0 KOPPO3UM METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnagsl (CTallb, 9yTYH, TIOPATIOMUHUN, OpOH3a) 1 UX MPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

lenouynsle MeTauibl: nonoxeHue B Ilepuoanueckoit cucreme xummdeckux aemeHtos [I. U.
MenpeneeBa, CTpO€HUE UX aTOMOB, HaxXxOXKJeHUE B mpupoje. Puznyeckue U XMMHUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABl U TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHue IenoyHbIX
METAJIJIOB U X COEAVUHEHUH.

[IlenoyHO3eMenpHbIE METAJUIBI MarHUM W Kajbluil: nonoxeHue B Ilepuogudeckoi cucreme
xumuueckux sneMmeHToB JI. M. MengeneeBa, CTpoe€HHE HX aTOMOB, HAaXOXJIECHHUE B MPUPOJE.
dusnyueckre U XMMUIECKHE CBOMCTBA MarHus M Kaiblusa. BaxkHeimme coeTMHEHUST KaabIus (OKCHI,
THJIPOKCHU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

Amomunuil: mnonoxenue B llepuonumueckodt cucreme xumuueckux odnementoB J[. .
MenpeneeBa, CTpOE€HHUE aTOMa, HaxoXkAeHUE B mpupoae. PU3MYECKHE UM XHUMHYECKHE CBOWCTBA
amoMuHMS. AM(OTEpHbIE CBONCTBA OKCHJIA U THIPOKCHIA AlIFOMUHHUS.



Kenezo: nonoxkenne B Ilepuognueckoit cucremMe xumuueckux snementoB J[. M. Menpeneena,
CTpPOEHHME aTOMa, HaxOXJIeHue B npupoze. OPusndyeckue U XMMHUECKHUE CBOMCTBA skene3a. OKCHIBI,
ruapokcuabl u cou xxenesa (1) u sxenesa (111), ux cocra, cBoWCTBa U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C 00pa3lamMy METaJUIOB U CIUIaBOB, WX (PM3MUECKUMH CBOHCTBAMH, H3y4YCHHE
pe3yJIbTaTOB KOPPO3MH METAUIOB (BO3MOYKHO MCIOJIb30BAHUE BUIEOMATEPUATIOB), OCOOEHHOCTEM
B3aMMOJICHCTBUS OKCHUJIA KAJIbLIUS U HATPUS C BOAOW (BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUATIOB),
UCCIIEIOBaHNE CBOMCTB JKECTKOM BOJbBI, Ipoliecca TOPEHHUsS XKelle3a B KHCIOpoAe (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKUUH Ha HOHBI:
Marfusi, KajabIls, ATFOMAHMS, IIMHKA, kene3a (11) u xenesza (I11), menu (1), Habmonenue u onucanme
IIPOLIECCOB OKpAIIMBaHUs IUIAMEHUM MOHAMM HATPHS, KM M KalblMs (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCieI0BaHUE aM(OTEPHBIX CBOWCTB THJPOKCHAA AIIOMHHHS M THAPOKCHAA
LIMHKA, pEelIEHUE IKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BakHelre MeTasibl U UX COCIUHEHUS.

XuMHus H OKpYKaloLas cpeaa

BemectBa u marepuasibl B IIOBCEIHEBHOM »HM3HU YelOBeKa. be3omacHoe HCIONb30BaHUE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [lepBas moMoIIbh Mpu XUMHUYECKUX 05KOTaX U OTPABICHUSX.

XUMUYeCcKoe 3arpsi3HEHUE OKpysKarolel cpeasl (MpenenbHas IOMYyCTHMas KOHIIEHTPAlUs
Beuiects, nanee — [1JIK). Posnb XxumMuu B perieHuu 3K0J0rH4eCKUX MpooIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIIOB, IOJTMMEPHBIE MAaTEPUATIBI).

Mesicnpeomemmnuie ceasu

Peanu3zanus MeXIpeIMETHBIX CBsI3ed MpU U3yYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS Yepe3
HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IIOHATHUH, TaK W IOHATUH, SBIAIOLIUXCA
CUCTEMHBIMH JJISl OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO--HAyYHOI'0 IUKJIA.

OOmire ecTecTBEHHO-HAy4HbIe MOHATHUSA: HaydHbIH (hakT, rumoresa, 3aKOH, TEOpHUs, aHAIM3,
CHUHTE3, KJIacCUu(pUKaus, IepUOAUYHOCTb, HA0I0IEHUE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, U3MEPEHNE,
MO/JIETIb, SIBJIEHUE, TAPHUKOBBIN 3(h(PEKT, TEXHOIOTHsI, MaTEpHAIIbI.

®dusuka: Marepus, aroM, DJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIIBbI,
PaaOAKTUBHOCTh, MOJIEKYNA, NEKTPUUECKUN 3apsij, MPOBOJHUKH, MOITYINPOBOJIHUKH, TUIIEKTPUKH,
(OTORNIEMEHT, BEIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHUE BEIeCTBa, Tra3, pacTBOp,
PacTBOPUMOCTb, KpUCTAINIMYECKasl PEIIETKA, CIUIaBbl, (PU3MUECKHUE BETMYMHBI, €AMHULIBI U3MEPEHMUS,
KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COIHIIE.

buonorusi: Qortocuntes, apixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHEpalbHblE YI0O0peHUs,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPOJIbI, MOJIE3HBIE HCKOMAEeMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

IVIAHUPYEMBIE PE3VYJIIBTATbBI OCBOEHHSA MNPOI'PAMMBI IO XHUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIETO OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yNbTaThl OCBOCHUS IPOTPaMMbl OCHOBHOT'O 00II1eT0 00pa30oBaHUs JOCTUTAIOTCS
B X0Ji¢ 00yueHHUs] XMMUU B €IMHCTBE y4eOHOW M BOCIUTATEIbHOH JESITENbHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA POCCHUMCKMMH COLIMOKYJIBTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBWJIaMd M HOPMaMu T[IOBEJEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLUATN3AIIMH 00yUYaIOIIUXCS.



JIMYHOCTHBIE Pe3yIbTATHl OTPAXKAIOT TOTOBHOCTH OOYUYAIOIIUXCSI PYKOBOJCTBOBATHCSI CUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMil M PACLIMPEHUE OINbITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM
4HCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAay4dHOMY
HACJIEUI0, TIOHUMaHWs 3HAYEHUS XMMHMUYECKOH HAayKu B JKU3HM COBPEMEHHOro OOIIECTBa,
CIIOCOOHOCTH BJIQIETh JOCTOBEPHOM HMH(pOpMaIed O MepeJoBbIX IOCTHKEHHSIX M OTKPBITHSIX
MHUPOBOW M OTE€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 yCTpoicTBE Mupa U
00111eCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJCTAaBICHUS] O COLMAIbHBIX HOpPMax M MpaBUilaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B 00I11eCTBEHHO II0JIE3HOH,
yueOHO-MCCIIEJ0BATENbCKOM, TBOPYECKOW W JAPYrMX BHJAX JEATENbHOCTH, TOTOBHOCTH K
pa3HoOoOpa3HON COBMECTHOM JESTeIBbHOCTH NpPU BBIMOJHEHHH Y4YEOHBIX, IMO3HABATENIBHBIX 3a/ad,
BBIIIOJTHEHUM XMMHUYECKHUX OKCIIEPUMEHTOB, CO3/1aHUM Y4E€OHBIX IPOEKTOB, CTPEMJIEHHUS K
B3aMMOIOHMMAHUIO W B3aWMOIIOMOLIM B IIpoLiecCe 3TOM Yy4eOHOM JAeATeNbHOCTH, TI'OTOBHOCTH
OLICHMBATh CBOE IIOBEICHUE M IIOCTYIIKA CBOMX TOBapHILEH C NO3UIMM HPABCTBEHHBIX U IPABOBBIX
HOPM C YYETOM OCO3HAHHUS MOCJIEACTBUNA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMUYECKOW PEAKIUH, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKM M COCTAaBJISIOIIME OCHOBY U1 IIOHUMaHHUS CYIIHOCTH
HAay4yHOM KapTHHBI MHpa, NPEICTABICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIBI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOJIHOM CPEIOi, O POJIM XMMHUH B IIO3HAHNU ITUX 3aKOHOMEPHOCTEH;

[I0O3HABATE/IbHBIE MOTHBBI, HAlpaBJIEHHbIE Ha IIOJYYCHHE HOBBIX 3HAaHUM 10 XUMUH,
HEoOXOoAUMBIE i OOBSICHEHUs HaOJII0JJaéMbIX NPOIECCOB U  SBJICHUH, IO3HABATEIbHOM,
MH(OPMALIMOHHONW W YUTATEIbCKOM KYyJIBTYphl, B TOM 4YMCJE HaBBIKOB CAMOCTOATEIbHOW pabOThI ¢
y4eOHBIMM TEKCTaMH, CIpPAaBOYHOM JIUTEPaTypoH, JOCTYIMHBIMM TEXHUYECKUMHU CpEACTBaMU
MH(GOPMALIMOHHBIX TEXHOJIOTHA;

UHTepeC K OOY4YeHHI0O M TMO03HAHMIO, JHOO03HATEIBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHONW M HCCIEIOBATEILCKOM JEATENHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH U YPOBHS O0y4YEHUS B JajbHEHIIEM;

4) ¢popMuUpOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KM3HHU, OTBETCTBEHHOIO OTHOLIEHMS K CBOEMY 3[0POBBIO, YCTAHOBKU HA
3/10pOBBIM 00pa3 >KU3HHU, OCO3HAHHUE MOCJIEICTBUN U HENPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHus
QJIKOTOJIsl, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COOJI0/IeHUsT TpaBuUil 0e30MacHOCTU MpuU
O0paleHn! C XUMUYECKIMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy/A0BOTO BOCIUTAHUS

MHTEpPEC K MPAKTUYECKOMY HU3YyUEHUIO Mpodeccuil U Tpya pa3IuuyHOro poja, yBaKeHUE K TPYAY
U pe3yibTaTaM TPYAOBOHl AESITETbHOCTH, B TOM YHCJE Ha OCHOBE IMPUMEHEHUS MPEeIMETHBIX 3HAHUN
[0 XMMHHU, OCO3HAHHBIA BBIOOp MHIMBUAYAJIBHOW TPAEKTOPUH MPOJODKEHUS 00pa3oBaHUs € yUETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMHHM, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCHenrHo mpodecCHOHaIbHON JeATETPHOCTH M PAa3BUTUS HEOOXOMUMBIX yMEHHH, TOTOBHOCTH
a/1IanTHPOBaThCs B MPodeccroHabHOM Cpefie;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

HKOJIOTUYECKU 11eJIecO00pa3Hoe OTHOLIEHHE K MPHPOJE KaK HCTOYHMKY >KU3HU Ha 3emie,
OCHOBE €€ CYIEeCTBOBAHHUSA, MOHMMAHUE ILIEHHOCTH 3J0pOoBOro M 0Oe3omacHoro oOpas3a »XHU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PU3MUECKOMY M NCUXUYECKOMY 370POBBIO, OCO3HAHHE
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IIEHHOCTU COOIOJCHUS TpaBUIl OE30MACHOTO TMOBENCHHUs IMPHU padoTe C BEIICCTBAMH, a TaKKe B
CUTYaLHUsIX, YTPOKAKOIIMX 310POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHHS, MOJTydaeMbIe NMPU H3YYCHUH XUMHUH, JUISl PEHICHHUS 3aiad,
CBSI3aHHBIX C OKPYXaIOIIEH MPUPOAHON CpenoM, Jisl TTOBBIIICHUS YPOBHS YKOJOTHYECKOU KYJIbTYpPBHI,
OCO3HaHUs TI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MYTeH WX PEIIeHUs TOCPEICTBOM
METOAOB XHMHH, IKOJIOI'MYCCKOI'O MBINIIICHUA, yMeHI/ISI pyKOBOI[CTBOBaTBCSI UM B HOSH&B&TGHBHOﬁ,
KOMMYHHUKATUBHOM M COI[MAJIbHON MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe wMeranpeaMETHBIX PE3yJbTAaTOB BBIACISIOT 3HAYUMBIC I (OPMHPOBAHUS
MHUpPOBO33pEHHUSI OOIIEHAYYHbIE MOHATHUSA (3aKOH, TEOpHs, NPUHIMIL, TUIOTE3a, (aKT, CUCTEMA,
MpOIIeCC, HKCIEPUMEHT M JPYroe.), KOTOpbI€ HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax W IO3BOJISIOT Ha OCHOBE 3HAHWH M3 ATHUX MPEAMETOB (HOPMHUPOBAThH NMPEACTABICHUE O
LIEJIOCTHOW HAyYHOM KapTHHE MHpa, W YHUBEpCaIbHbIC Yy4eOHBbIC JEWCTBHUS (IIO3HABATEIbHEIE,
KOMMYHHUKATHBHBIE, PETrYIATUBHBIC), KOTOpPbIE OOECIeYNBAOT (OPMHPOBAHNE TOTOBHOCTH K
CaMOCTOATEILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM JESITeIIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eCTBUS

ba3oBrble JJornyeckne aelcCTBUSA:

YMeHI/Iﬂ HUCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOTI'O MBIIIJICHUA HpI/I OCBOCHHNHN 3HaHI/If/'Il paCKpI)IBaTI)
CMBICJI XUMHNYCCKHUX HOH?ITI/II71 (BI)IIIGJISITI) nx XapaKTepHI)IC HpI/I?,HaKI/I, yCTaHaBJII/IBaTI) B3aMOCBS3b C
OPYTUMU TIOHATUSMHU), UCHOJB30BaTh MOHATHS Ui OOBSICHEHHS] OTICIbHBIX (DAaKTOB M SIBJICHHIA,
BBIOMPATh OCHOBAaHUS W KPUTEPUH I KJIACCH(UKAIMM XHMHYECKHUX BEIIECTB W XHUMHYECKUX
peaKHI/If/'I, yCTaHaBHI/IBaTL HpI/ILII/IHHO-CJIeI[CTBeHHI)IC CBs3H Me>1<;1y 06"I>GKTaMI/I I/I3y‘IeHI/I$I, CTpOI/ITI)
JIOTUYCCKUC paccymz(eHI/m (I/IHILYKTI/IBHI)IG, I[CILYKTI/IBHI)IC, 110 aHa.HOFI/II/I), JcJIaTb BBIBOABI "
3aKIJIIOUCHUS

yMEHHE MPUMEHSATh B TMPOLECCe TMO3HAHMS TMOHATUS (TIPeIMETHBIE U METamnpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCHOJIb3yeMble B XHWMHUH, NpeoOpa3oBbIBaTh MIMPOKO
HpI/IMeHﬂeMHG B XUMHUU MOIACIIBHBIC HpG}ICTaBﬂeHI/ISI — XI/IMI/ILIGCKI/Iﬁ 3HAK (CI/IMBOJ'I SHCMCHTa),
XuMHueckas (GpopMmyna U ypaBHEHHE XMMUYECKOW peaklMu — MPU PelIeHHH y4eOHO-TT03HABATEIbHBIX
3a7a4, C y4ETOM 3TUX MOJECIBHBIX MPEACTABICHUNM BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHBIE
HpI/I3HaKI/I Hsyqaeme O6’B€KTOB — XUMHWUYCCKHNX BCIICCTB U XUMHUYCCKUX peaKuHﬁ, BBIABJIIATDH O6HII/I€
3aKOHOM€pHOCTI/I, HpI/ILII/IHHO-CJ'IeI[CTBeHHBIe CBA3HU U HpOTI/IBOpe‘II/ISI B I/I3yT~Ia€MI>IX HpOHCCC&X nu
SIBJICHHSX.

ba3oBble uccieaoBarejbCKkue 1eCTBUS.

YMGHI/IG HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCI)I B KAUCECTBEC I/IHCTp}IMeHTa II0O3HaHUA, a TaKXKE B
KAa4eCTBC OCHOBBI 1JId (bOpMI/IpOBaHI/IH TUIIOTE3bI I10 npOBepKe HpaBI/IJ'[BHOCTI/I BBICKA3bIBACMBIX
CYKJICHU;

MpUOOpEeTEeHHEe OMbITa [0 TUIAHUPOBAHUIO, OPTaHHW3AIMM M MPOBEICHUI0 YUYEHUYECKUX
AKCTIIEPUMEHTOB, YMEHHE HAOII0/IaTh 3a XOJOM IMPOIECCa, CAMOCTOSTEIHLHO IMPOTHO3HPOBATH €T0
pesynbTaT, (QopmMymupoBaTh O0OOOIICHWS ¥ BBIBOABI 10 pe3yjbTaTaM NPOBEAEHHOTO OIBITA,
WCCIIETIOBaHMS, COCTABIIATH OTYET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMeHHE BbIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMAIUIO PA3IWYHBIX BUIOB U
dbopM TpelCTaBICHUS, MOJy4aeMyl M3 pPa3HbIX HCTOYHHMKOB (HAy4yHO-TIOMYJSpHAs JUTEpaTypa
XUMHYECKOTO COJIepKaHMsI, CIPABOYHBIE TOCOOUs, pecypchl VMHTepHETa), KpUTHYECKH OIIEHUBATH
MIPOTUBOPEUYUBYIO M HEJJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE TPUMEHSATh Pa3IudHbIe METOAbI W 3alpoChl MPU TOUCKE M 0TOOpe mHpOpManuu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX JUIsl BBHITIOJHEHHUsI y4E€OHBIX M TIO3HABATEIBHBIX 3ajad
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OIpeNeIEHHOTO THIA, TNPUOOPETEHHE OIbiTa B O0JAaCTH UCMOJb30BaHUS HMH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIAJEHUE KYJIbTYpOH AaKTHMBHOTO HCIIOJIb30BaHHUS PAa3IMYHbIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (OpMY MpeAcTaBieHuss nH(OpMauu
U WUTIOCTPUPOBATH pelllaeMble 3a7aud HECIOKHBIMH CXEMaMH, AHarpaMMaMu, IpYrumu ¢GopMaMu
rpaduKu U UX KOMOUHAIUSAMU;

YMEHHE UCMONb30BaTh W AaHAIM3UPOBATh B TMpolecce YUeOHON U HCCIIeIOBaTENbCKOM
JEeSTeIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 XO34iCTBAa M TPaHCIOpTa Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON Cpelibl.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e JeiiCTBUS:

yYMEHHS 337aBaTh BOMPOCH! (B X0Je AMAora U (MJM) AUCKYCCUH) MO CYIIECTBY OOCYKIaeMou
TeMBI, (POPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTENHLHO BBIIOIHEHHS MTPEUIOKEHHON 3a1a4H;

YMEHHS TPEJCTABIATh MOJTYYCHHBIE Pe3yJibTaThl MO3HABATENIbHON NEATEIbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 Pe3yJIbTaTOB BBIIOJHEHUS XMMHUYECKOIO SKCIIEPHUMEHTA
(JtabopaTopHOro OmbBITa, JA0OPATOPHON pPadOTHI MO WCCICAOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO
IIPOEKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABaTENIbHON H
HCCIIEIOBATENLCKON JIEATEIHbHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE y4éTa OOLIMX
UHTEPECOB M COTJIACOBAHMSI MO3ULMH (00CYXJeHHUs, OOMEH MHEHHUSMH, «MO3IOBBIE ILITYPMBI»,
KOOp/MHAIMS COBMECTHBIX JEHCTBUH, ONpe/IeICHNe KPUTEPUEB 1O OIEHKE KauyecTBa BBIMOJIHEHHON
paboThl U ApyTHUE).

PeryisiTuBHbIE YHHBepPCaJbHbIE YUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSATENBHO OIpPENeNiATh LEIH JeSTeNbHOCTH, IUIAHHUPOBATh, OCYIIECTBIIATH,
KOHTPOJMPOBATh M MPU HEOOXOAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTh, BHIOMpPATh Hambolee
3¢ deKTUBHBIE CITOCOOBI pelIeHUs y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTaBIAThH
WIM KOPPEKTUPOBATh MNPEAJIOKEHHBIM alropuT™M AEUCTBUI NpU BBHINOJIHEHUM 33JaHUN C y4ETOM
MOJTyYeHHUsT HOBBIX 3HAHWH 00 H3y4aeMbIX OOBEKTaX — BEIMIECTBAX M PEAKIUsIX, OICHHBATH
COOTBETCTBHE TOJYYEHHOTO pe3yJIbTaTa 3asBICHHOW II€TM, YMEHHE HCIIOJIb30BaTh M aHAM3UPOBATH
KOHTEKCTBI, TpeJylaraeéMble B YCIOBUU 3a/laHU.

NNPEJMETHBIE PE3YJIbTATHI

B cocraBe nmpeaMeTHBIX pE3yAbTAaTOB IO OCBOEHHUIO 00SA3aTENBHOTO  COAEpKaHMUS,
YCTQHOBJIEHHOTO  JIaHHOW  QenepanbHOil  paboueil  mporpamMMoH,  BBIACTSIOT:  OCBOCHHBIE
o0yJaroIuMUCs Hay4Hble 3HAHMS, YMEHHUS U CIIOCOOBI JeHCcTBUH, cnienupuyeckue Ui NpeIMeTHON
obnactn «XuUMHUS», BUIBl JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUs, €ro HWHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX M HOBBIX CUTYAIIHIX.

K xoH1y 06y4yeHus B 8 kjiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUIL:

e PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKMX TOHSATHH: aTroM, MOJIEKyJa, XUMHUYECKUIH
AJIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJHOPOAHAsE U HEOJAHOPOIHAs),
BaJICHTHOCTh, OTHOCHTEJbHAs aTOMHAas W MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJIApHAsl Macca, MaccoBasi JA0JIsI XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUHU, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTA, OCHOBAHUE, COJIb, AJIEKTPOOTPHULIATEILHOCTh, CTETIEHb OKUCIICHUS,
XUMAYECKass peaknus, KIAaCCUPUKAIMS pEaKIHid: peaknud COSAWHEHHs, pPEaKIuu
pa3IOKEHUs, PeaKIny 3aMEeIICHUs, PEaKIMi OOMEHa, SK30- M DHIOTEPMUYECKHE PEaKIiH,
TeIuIoBol 3¢ (eKT peakluu, SAPO aToMa, HIEKTPOHHBIM CIIOM aroma, aTOMHas OopOUTalb,
panuyc aroMa, XMMUYEcKas CBsI3b, MOJSIpHAs M HEMOJIsIpHas KOBaJICHTHAasl CBS3b, MOHHAs
CBSI3b, HOH, KATHOH, aHHOH, PacTBOP, MaccoBast 10JI BELECTBA (MPOLIEHTHAsI KOHIIEHTPAIUs)
B PacTBOPE;
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WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATUN U IPUMEHATH 3TU MOHATUSA
IIPY OIIMCaHHUM BELECTB U UX IPEBPAIICHUN;

UCIOJIb30BAaTh XUMHUUECKYIO CUMBOJIMKY AJISi COCTaBJIEHHs (POPMYJ BELIECTB U YPaBHEHHIl
XUMHYECKHUX PEaKLIM;

OIPENeNIATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCIMHEHHSX, CTENCHb
OKHCIICHHS D3JEMEHTOB B OWHApHBIX COCIMHEHMAX, NPUHAUIEKHOCTh BEIIECTB K
OIpeIeIEHHOMY KJIACCY CO€AMHEHUH 1o (popMynnaM, BUJ XMMUUYECKON CBSI3U (KOBAJIEHTHAsS U
MOHHAs1) B HEOPTraHUUECKUX COCTUHEHUSX;

packpbiBaTh cmbica [lepuonmyeckoro 3axona JI. M. MengeneeBa: AOeMOHCTPUPOBAThH
[IOHUMAaHUE MEPUOJAUYECKONM 3aBUCUMOCTH CBOICTB XHMHUYECKHMX JJIEMEHTOB OT MX
nosioxkeHus B llepuonnueckoil cucreme, 3aKOHOB COXPaHEHMSI MAcChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYE€HMs, 3aKOHa ABOTaapo;

OIUCBIBATh U XapaKTepH30BaTh TabauuHyo (popmy Ileproguueckoil cuCTeMbl XUMUYECKUX
AJIEMEHTOB: pa3IMuaTh MOHATHS «TJIaBHAs MOArpymnna (A-rpynmna)» 1 «11odoyHas noArpynmna
(b-rpynma)», manbeie U OONBIINE MTEPHOABI, COOTHOCUTh 0003HAYEHUS, KOTOPHIE UMEIOTCS B
tabmune «llepuonnyeckas cucrema xumuyeckux osnemeHToB J[. M. MenneneeBa» c¢
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
sJipa, 001Iee YUCIIO 3JIEKTPOHOB U PACIIPEIETICHUE UX 110 3JIEKTPOHHBIM CJIOSIM);
KIacCU(UIIUPOBATh XUMHUYECKHE DJEMEHTBHI, HEOPraHHMYECKHE BEIIECTBA, XUMHUYECKHUE
peakiuu (1Mo YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY 3D (DeKTy);
XapaKTepu30BaTh (OMHMCHIBATh) OOLIME XUMUYECKUE CBOICTBA BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEP)K/as OMNHMCAHWE NPUMEpPAaMU MOJEKYJSAPHBIX YpPaBHEHUI COOTBETCTBYIOLIMX
XMMHYECKUX PEAKIIUI;

IIPOrHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX KauyeCTBEHHOIO COCTaBa,
BO3MO>XHOCTH MPOTEKaHUS XUMUYECKUX MTPEBPALLEHUN B PAa3JINYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTEJBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MaCCOBYIO JOJIO
XUMHUYECKOT0 AJIEMEHTa 0 (opMyJie COEIMHEHHUsI, MAaCCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

MPUMEHITh OCHOBHBIE OIEpalliil MBICTUTENBHON JESITeNbHOCTH — aHallu3 M CHUHTE3,
CpaBHEHHUE, O0O0OOIIEeHNEe, CHUCTEMAaTH3aIuio, KIacCCU(UKAIUIO, BBISBICHHE MPUYMHHO-
-CJICACTBCHHBIX CBSI3CI>1 — AJA I/I?)yquI/ISI CBOﬁCTB BCICCTB U XHUMHWUYCCKHUX peaKHHfI,

€CTECTBEHHO-HAyUHble METOJAbl IMO3HAaHUS — HaOIIO/IeHUe, HW3MEpPEeHHEe, MOJAEIHPOBAHUE,
HKCHEPUMEHT (pealibHbI M MBICICHHBIH);

cleloBaTh  IpaBWJIaM  I[IOJIb30BaHMSI ~ XUMHYECKOM  TOCyloH UM JabOpaTOpHBIM
o0opynoBaHuEM, a Tak)Ke TIpaBUiIaM OOpalleHHs C BELIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSAMHU IO BBIMOJHEHUIO Ja0OpAaTOPHBIX XWMHYECKHUX OMBITOB MO MOJIYYEHHIO U
coOMpaHMIO Ta3000pa3HbIX BELIECTB (BOJOPOJA U KHUCIOPO/Ia), IPUTOTOBIEHUIO PACTBOPOB C
ONpeAeIEHHON MAacCOBOM J0JIe pAacTBOPEHHOTO BENIECTBA, IUIAHUPOBATH M IPOBOJAUTH
XUMHUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILIEJIOUYEH U KHCIOT C TOMOIIBIO
WH/IUKATOPOB (JIaKMYC, (heHOoNPTaIeHH, METUIIOPAHK U JPYyTHE).

K kon1y 00y4enus B 9 kiacce rnpeMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHI:

PaCKpbeIBaAT6 CMBICIT OCHOBHBLIX XHWMHUYCCKHX HOHATHH: XUMHWYECKHUHU DJIEMEHT, aToM,
MOJIeKYJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, CTENCHh OKHCICHUS, XUMUYECKasl peakius, XUMHYECKas CBS3b,
TEIUIOBOM 3P (dEeKT peakmuu, MOJb, MOJSIPHBIH O00BEM, pPACTBOp, DJIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI,  JJCKTPOJUTHYECKAass  JWCCOIMAIUS, pEaKIMH HOHHOrO  OOMEHa,
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KaTalu3aTtop, XHUMHYECKOE paBHOBECHME, OOpaTMMble M  HEoOpaTHMbIE PEaKIIWH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMHU, OKHCIUTENb, BOCCTAHOBUTEb, OKHCIEHUE U
BOCCTAQHOBJICHHE, AJJIOTPOINUs, aM(pOTEepHOCTh, XUMHUUYECKasi CBA3b (KOBAJIEHTHAs, MOHHa,
MeTaJuInYecKas), KpUCTaNIM4ecKas peméTka, KOppOo3Hs METaJlIoB, CIUIABBI, CKOPOCTh
XUMHUYECKOH peakLuu, IpeneapHo gonycrtumas konuenrpanus [1/IK Bemecrsa;
WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUN U IPUMEHATH 3TU MOHATUS
IIPY OIIMCAHMM BEILECTB U UX IIPEBPALLCHU;
UCIOJIb30BAaTh XUMHUECKYIO CUMBOJMKY AJISi COCTaBJICHHs (POPMYJ BELIECTB U YPaBHEHHIt
XUMHMYECKHUX PEaKLIM;
OIIpEAEIATh BAJIEHTHOCTh U CTENEHb OKHUCIEHUS XMMMUYECKHUX JIEMEHTOB B COEAMHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEAEIEHHOMY KJIAcCy COEAMHEHUH 110
dbopmynaM, BHJ XHMHUYECKOH CBs3M (KOBAJIEHTHAs, MOHHAs, MeTaJUIMYecKas) B
HEOPraHMYeCKUX COCAUHEHUSX, 3apsA] MOHA MO0 XUMHUYECKOW (opMmyle, XapakTep Cpelsl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COEJAMHEHUM, TUN KPUCTAIIMYECKON pEIIETKU
KOHKPETHOTO BEIECTBA;
packpsiBaTh cMmblca [lepuonnueckoro 3akona [[. M. MenneneeBa U J€MOHCTPUPOBATh €T0
[IOHMMAaHKE: ONHUCHIBATh M XapaKTepu30BaTh TabauuHyto ¢opmy Ileproanueckoil cuctembl
XUMHUYECKUX DJIEMEHTOB: pa3jMuyaTh IOHATUS «IJIaBHas mnoarpynna (A-rpynma)» Hu
«mobounass moxarpynma (b-rpynma)», Mamble u  OOJBIINME TEPHOABI, COOTHOCHUTH
0003HAYeHMsI, KOTOpblE HMEIOTCS B  NEPUOJUYECKOM  Tabiauie, C  YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHMS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj siapa, oouiee
YHUCIO DJIEKTPOHOB M pacIpelelieHHe WX MO0 AJIEKTPOHHBIM CIIOSIM), OOBSCHATH oOIIne
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U MX COECIUHEHHUH B Ipelenax MallbIxX
NIEPUOJIOB U INIABHBIX MOJATPYIII ¢ YUETOM CTPOEHUS UX aTOMOB;
KJ1accu(UIUpPOBaTh XUMHMUYECKHE DJEMEHThl, HEOPraHHMYeCKHE BEIEeCTBA, XUMHUYECKHUE
peakuuu (1o YUCIy U COCTaBy yYacTBYIOIIMX B PEaKIMU BELIECTB, [0 TEIUIOBOMY 3P QeEKTy,
10 U3MEHEHMIO CTETIEHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIUE U CIIEU(PHUECKUE XUMUYECKHE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEILECTB, IOJATBEP)KJasi ONHCAHUE IPUMEpPAaMU MOJEKYJIAPHBIX W HOHHBIX
YPAaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUM;
COCTaBJIATh YPAaBHEHUS BJIEKTPOJUTUYECKON IHCCOIMAIMM KHUCIOT, IIEJI0Ye M COJeH,
MOJIHBIE M COKpAlEHHbIE YpaBHEHHs peaklUil MOHHOrO OOMEHa, ypaBHEHHUS DEaKluH,
MOATBEPKIAIOIIUX CYLHIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXIY BEIECTBAMHU pa3IMYHBIX
KJIACCOB;
pacKpbiBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKIHMA  MOCPENCTBOM
COCTaBJICHUSI SJIEKTPOHHOTO OajlaHCca ATUX peakIuii;
IIPOrHO3MPOBATh CBOMICTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHMS, BO3MOXKHOCTHU
MPOTEKAHNUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;
BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO 1 MOJIIPHYIO Macchl BEIIECTB, MAaCCOBYIO JOJIO
XMUMHYECKOT0 3JIEMEHTa M0 (OopMyJie COCTUHEHHUs, MACCOBYIO JIOJIO BEIIECTBA B PAacTBOPE,
IIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;
co0IIroAaTh MpaBuiia MOJb30BaHUS XUMUYECKON MOCYJ0N U 1TaOOpaTOPHBIM 000PYJOBAHUEM,
a TakKe IMpaBWwiIa OOpalleHHs C BEUIECTBAMH B COOTBETCTBHHM C HHCTPYKLIMSIMH I10
BBITOJIHEHUIO J1a0OpaTOPHBIX XHMHMYECKHX OIBITOB 110 TMOJYYEHHI0O M COOMPaHMIO
ra3o000pa3HbIX BEIIECTB (AMMHUAaKa U yTJIEKHCIIOro rasa);
IIPOBOAMTh PEAKUUH, IOATBEPKAAIOIINE KAYCCTBEHHBIM COCTaB PA3JIMYHBIX BEILECTB!
pacro3HaBaTh OINBITHBIM IYTEM XJIOPHA-, OpOMHUI-, HOTUI-, KapOoHaT-, pocdar-, cunmkar-,
14



cynb(ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHUS ¥ HWOHBI M3YUYEHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAaHHMUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAllUM MBICIUTEIBHOW JESTCIPHOCTH — aHajiu3 W CHHTE3,
CpaBHEHHE, 0000IICHHEe, CUCTEeMAaTH3AIINIO0, BBISBICHHE MPUYNHHO-CIICACTBEHHBIX CBSI3CH —
JUIST U3y4YEHUSI CBOWMCTB BEIECTB M XUMHUYECKHX PEAKIIMi, €CTeCTBEHHO-HAYYHBIE METOIbI
MOo3HAHUST — HAOIIOJCHUE, HW3MEpPEHUE, MOJCIMPOBAHHUE, OKCIEPUMEHT (pEeallbHBIA H
MBICJICHHBIHN ).
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KosmmuecTBO yacos
Ne HaunmeHoBaHue pa3iesioB U TeM DJIeKTpOHHBbIE (M (poBHIe)
KonTposabHbie IIpakTu4eckue
n/n NMpoOrpamMMmsl Bcero o0pa3oBaTeJibHbIE pecypchl
padoTsI padoTsI
Paznen 1. IlepBoHayajibHble XUMHYECKHE MOHATHS
XuMust — BaKHas 00JIaCTh
1.1 €CTECTBO3HAHUA U MPAKTUIECKOM 5 2 bubmorexa [JOK
' p https://m.edsoo.ru/7f41837c
JeSITEIbHOCTH YellOBeKa
bubnuoreka LIOK
1.2 BemecTBa 1 XuMH4YeCKHE peaKIUH 15 1
B peakt https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3zpnen 2. Baxkneiinmue npeacTaBuTe Il HEOPraHNYECKUX BelleCTB
51 Boznyx. Kucnopon. Ilonsitue 06 6 bu6imoreka [IOK
' OKCH/Iax https://m.edsoo.ru/7f41837c
Bognopona.Ilonsitie o kucnorax u bubanoreka [HOK
2.2 8 1
COJIAIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonarue 06 5 1 1 bu6imoreka [IOK
' OCHOBAHHSIX https://m.edso0.ru/7f41837¢c
54 OCHOBHBIE KJIACChI HEOPTaHUYECKUX 11 1 1 Bbubimoreka [IOK
' COEIMHEHAN https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Pazpnen 3. [lepuoguuecknii 3axon u Illepnoanueckast cucreMa xumuyeckux 3j1eMeHToB 1. U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKAS CBS3b.

OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE peakuuun

3.1

[Tepuonnueckuii 3aKoH U
[leproamueckas cucreMa XUMHYIECKIX Bub6imoreka [IOK
snementoB /1. 1. Mennaene-cBa. https://m.edsoo.ru/7f41837c

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

32 Xumnueckas cBs3b. OKUCIUTENHHO- 8 1 bubaunoreka [JOK
' BOCCTaHOBUTEJIbHBIE PEAKLIMU https://m.edsoo.ru/7f41837c
butmuoreka [IOK
4 15
TOTO O pasAeiy hitps://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa LOK
P p https://m.eds00.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I10 68 4 5
[MPOI'PAMME
9 KJIACC
KounuecTBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoanubie | IIpakTuyeckune
n/m MPOrpaMMsl Bcero o0pa3oBaTeibHbIE
padoThbl padoThI
pecypcsl
Pasnen 1. BemecTBo U XMMHYecKue peakuuu
11 [ToBTOpeHwue u yriryOaeHHe 3HaHUH 5 1 bubnuotexa [JOK
' OCHOBHBIX pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmnoreka [IOK
' peaxuui https://m.edsoo.ru/7f41a636
13 ONEKTPONUTHYECKAs] JUCCOLUALIHS. 8 1 1 bu6imoreka [IOK
' XHUMHUYECKHE PEAKIIMK B paCTBOpPax https://m.edso00.ru/7f41a636
Hroro no pazaeny 17
Pa3zpnen 2. HeMeTan bl 4 UX cOeIMHEHUS
91 OO0mas XxapakTepUCTHKA XUMHUUECKUX 4 1 bubnmnoreka [HOK
' anemeHToB VIIA-rpynmsl. ['anorens: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMHUIECKAX
2.2 anemenToB VIA-rpynnsl. Cepa u eé 6 bubmorexa [JOK
' pymist. +ep https://m.edso0.ru/7f41a636
COCAMHEHHUS
53 OO01mas XapakTepUCTHKA XUMHUIECKUAX 7 1 bubnmoreka [JOK

anemMeHToB VA-rpymisl. A3ot, hochop u ux

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

COCOIMHCHUA

OO01mmas XapakTepUCTHKA XUMHUUECKUX

bubmmoreka [JOK
24 aneMeHT“OB IVA-rpynmsl. Yraepon u 8 1 2 httos://m.edsoo.ru/7f412636
KPEMHHUH M HX COeIUHCHHUSI
HUroro no pazneny 25
Paznen 3. MeTajibl M UX COeIUHEHUSI
N Bbubanoreka [HOK
31 Obuge ceoficrea MeTaIoR 4 https://m.edso0.ru/7f41a636
N Bbubanoreka [JOK
3.2 Bakueiinire MeTaIIbl M UX COEIUHEHMS 16 1 2 httos://m.edsoo.ru/7f41a636
Hroro mo pasneny 20
Paznen 4. Xumus u okpyskaouias cpeaa
4.1 BemiectBa 1 MaTepHalbl B )KH3HU YeJIOBEKA 3 bubmmorexa [JOK
' B P https://m.edso0.ru/7f41a636
Hroro o pasneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4 7

IHOYPOYHOE INVTAHUPOBAHUE
8 KIIACC

KosmyecTBO yacos DJIeKTPOHHbIE
Ne Jara nu(ppoBbIe
Tema ypoxka Konrpoabnsie  IIpakrnueckue
n/n Bcero U3y4eHHs o0pa3oBaTeJibHbIE
padoTsI padoThbI
pecypcsl
1 IIpenmet xumuu. Posib XUMUU B KU3HU 1 bubmunoreka IIOK
yeaoBeKa. Tena U BelecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
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bubmunoreka IIOK

2 11
OFIATHE O METOAAX TOSHAMHA B XHMHH 07.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuia paboTs
3 B Ja00OpaTOpHH M TIPUEMBI OOpAIIeHHS C bubmorexa [IOK
paTop P part 12.09.2023 @ https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHHEM))

4 YucTele BemecTBa U cMecH. CIocoObl bubmuoreka LIOK
paszneneHust cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
IIpakTudeckas padora Ne 2 «Pa3nenenue

5 cMecel (Ha mpuMepe OYUCTKH TTOBAapPCHHOM bubmmorexa [JOK

PUMEP 4 19.09.2023 | https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI I MOJICKYJTBI brbmorexa [JOK
4 21.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

7 XuMHIeCKHe 3JIEMEHTRI. 3HAKU (CHMBOJIBI) bubmoreka [JOK
XHMHYECKHUX AJICMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

8 IIpocTeie U CIIOKHBIC BEIIECTBA bubmmorexa [JOK

P B 28.09.2023  https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmorexa HOK

YHVAPHOC Y 03.10.2023 |  https://m.edsoo.ru/ff0d2d50
3aK0H IOCTOSHCTBA COCTAaBa BEIIECTB.

10 Xumnueckast Gopmyna. BaneHTHOCTS aTOMOB bubmmorexa LIOK

pHyIa. 05.10.2023 = https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX IJIEMEHTOB

11 OTHoOcHTENIbHAs aTOMHas Macca. bubmmoreka IIOK
OTHOcuTENBHAs MOJIEKYJISIpHAs Macca 10.10.2023 |  https://m.edsoo.ru/ff0d323c

12 MaccoBas 105151 XMMHUYECKOT0 3JIEMEHTa B bubmunorexa IIOK
COEUHEHUU 12.10.2023  https://m.edsoo.ru/ff0d350c

13 KonngecTtro BemecTBa. Moib. MomnspHas Bbubnuroreka [IOK
Macca 17.10.2023  https://m.edsoo.ru/ff0d5230

14 duzndeckre 1 XUMHUYECKUE SBICHUS. bubmmoreka IIOK
XuMudeckast peaxius 19.10.2023 |  https://m.edsoo.ru/ff0d37fa

15 IIpu3Haku 1 ycioBus NPOTEKaHUS bubmmorexa [TOK
XUMUYECKUX pPEeaKLUil 24.10.2023  https://m.edsoo.ru/ff0d3al6
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16 3aKOH COXPAaHEHHs MacChl BEIIECTB. bubnuoreka [{OK
XHUMHYECKHE ypaBHEHUS 26.10.2023 = https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konuyecTBa, MacChl BEIIECTBA 11O bubmmoreka [JOK
YPABHEHUSIM XUMUUECKUX PEaKLIUN 07.11.2023 = https://m.edsoo.ru/ff0d5708
Kiraccudukanus XuMUIeCKuX peaKIiii
18 (coenuHEHUs, pa3IOKEHUS, 3aMEIICHYSI bubmorexa HOK
A P ’ B ’ 09.11.2023 = https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — Y4YE€HBIA-PHIIUKIIONEIUCT. bubnuorexa [IOK
O0600mIeHne U CHCTeMaTH3aITUs 3HAHUH 14.11.2023 | https://m.edsoo.ru/ff0d40c4
20 Kontponsnas padora Nel mo teme «Bemectsa Bubmmorexa [HOK
Y XUMHYECKHUE PEaAKIIHID) 16.11.2023 @ https://m.edsoo.ru/ff0d4290
Boznyx — cMech razos. CoctaB Bo3ayXa.
21 Knci}(/) 0] — BJIEMECHT U IIPOCTOE BeﬂyeCTBO bubmorexa HOK
oA P B ' 21.11.2023  https://m.edsoo.ru/ff0d448e
O30H
®dusnueckre 1 XUMUYECKHE CBOMCTBA
22 KHCIIOpoa (peakiuy OKUCICHUS, TOPEHUE) bubmorexa HOK
PORa \peartt > TOP ' 23.11.2023  https://m.edsoo.ru/ff0d4614
Ionsitre 00 OKCHIAx
Croco0bI OIYYCHHST KHCIOPOa B
23 nabopaTopuu Zlqn OMLHHJIerH(i:TH bubmorexa HOK
patop P ) 28.11.2023  https://m.edsoo.ru/ff0d497a
IIpumMeHeHne KUCIopoaa
TenmoBoi 3 heKT XUMUIECKOH peaKkIny,
24 MOHATHE O TEPMOXUMUIECKOM YPaBHEHHUU bubmorexa LIOK
p P ’ 30.11.2023 | https://m.edsoo.ru/ff0d4790
9K30- U SOHAOTCPMHUYCCKUX PCAKIIUAX
Tomnuso (He Th, YI'OJIb U MCTAH ).
25 3ar ﬁsﬁeéneq;m g a, CII0CO0BI iro bubmmorexa HOK
P Ayxa, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
MPeIOTBpAICHHUS
[pakTryeckast padota Ne 3 o Teme
26 «ITonyuenue u codupaHue KUCIOPOIa bubmmorexa [IOK
Y N p oA, 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYCHUE €TO0 CBOUCTBY
97 Bopopon — 3neMeHT U IPOCTOE BEMIECTBO. bu6mmoteka LIOK
Haxoxnenue B npupozae 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
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08 duzndeckre 1 XUMHUYECKUE CBOMCTBA bubmunoreka IIOK
BozopoAa. [lpumenenue Bogopoaa 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 TlonsaTHE 0 KMCIOTaX U COIAX bubmorexa HOK
19.12.2023  https://m.edsoo.ru/ff0d50d2
30 Cr1ocoOBbI OTy4€eHHUs BOLOPO/Ia B Bubmuorexa LJOK
naboparopuu 21.12.2023  https://m.edsoo.ru/ff0d4dd0
[Ipaktryeckas padota Ne 4 o Teme
31 «ITonyueHne u coOupaHue BOJOPOIA bubmoreia HOK
Y oup Aopoaa, 26.12.2023  https:/m.edsoo.ru/ff0d4f42
U3yUYCHHE €r0 CBOWCTBY
N n bubnunoreka [IOK
32 Moxspretii 00mEM rasos. 3akor ABorazpo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncnennst 00b€Ma, KOJTHYECTBA BEIIECTBA
33 rasa o ero U3BECTHOMY KOJIHYECTBY BEIIECTBA bubmorexa HOK
R Y v Bt 09.01.2024 | https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Berunciienust 00EMOB ra3oB 10 YPaBHEHHIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BEMHEIX bubmorexa HOK
peaktl . 11.01.2024 = https://m.edsoo.ru/ff0d5708
OTHOIIEHU Ta30B
35 dusznyueckne U XUMHYECKHE CBOMCTBA BOJIBI bubmorexa HOK
A 16.01.2024 | https://m.edsoo.ru/ff0d587a
bubmuoreka LIOK
36 i. IT 0
Coctas ocHoBanHui. [IOHATHE 00 HHHKATOpAX 18.01.2024  https://m.edsoo.ru/ff0d59e2
Bonma xak pacrBopurens. Hacwienasie u
37 He}?acm epHHI:Ie paCTBO Bl MaICHCOBaﬂ oJIst buGmorexa HOK
H p PP A 23.01.2024 = https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
[pakTryeckas padota Ne 5 o Teme
38 «IIpuroroBiieHrE PacTBOPOB C OIPEACIEHHON buGmorexa HOK
P . . P p ped 25.01.2024 | https://m.edsoo.ru/ff0d5eba
MAcCOBOH J10JIeH paCTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padota Ne2 o teme «Kucnopon. Bubmoreka [JOK
Bonopoxa. Bona» 30.01.2024 = https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, Kiaccu(huKarus, bubmuoreka IIOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ffod664e
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HOJ'Iy‘IeHI/IC 1 XUMUYECKHE CBOMCTBA

bu6nmoreka IJOK

41 KUCIIOTHBIX, OCHOBHbIX H aM(pOTCPHbIX 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUSA: COCTaB, KiIaccu(prKamus, bubnuoreka [IOK
HOMEHKJIATypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tonydenue u xuMHUYECKHE CBONCTBA Bubmuorexa LIOK
OCHOBaHUI 13.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctaB, knmaccupuxamnms, Bu6nuoreka IJOK
HOMEHKJIaTypa 15.02.2024 = https://m.edsoo.ru/ffOdfee2
45 [Tomrydenune u XUMIYECKHE CBOWCTBA KUCIOT bubmorexa HOK
20.02.2024  https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubnunoreka [IOK
MOJTy4EHUs], XUMUUYECKHE CBOKCTBA 22.02.2024  https://m.edso0.ru/00ad9474
IIpakTudeckas padora Ne 6. Permenne
47 9KCIEPUMEHTANIBHBIX 3a7a4 10 TEME Bubmuoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIMHEHUIY
48 T'eneTnueckas CBs3b MEXIY KIacCaMU Bbubnuorexa LIOK
HEOPTaHUYECKUX COCTUHEHUI 29.02.2024 | https://m.edsoo.ru/00ad9a50
N Bubnuoreka [IOK
49 Obobmiertie ¥ cHCTEMATHAIMS SHAHMH 05.03.2024  https://m.edsoo.ru/00ad9ch2
50 Kontposbnast padota Ne3 mo teme "OcHOBHBIE Bbubmuorexa LIOK
KJIaCChl HEOPTaHUUYECKUX COeTMHEHUN" 07.03.2024 | https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKYU KJIACCUPUKAITTT
51 XI/II\I/)[I/IT-ICCKI/IX 3JIEMEHTOB. ?IOH;ILTIHe 0 rpynmnax bubmmorexa [IOK
12.03.2024  https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
Ilepuoanueckuii 3axkoH u [lepuoanueckas
52 CHfTeMI; XUMUYECKUX aneMeII;Toj . . bubmmorexa [IOK
14.03.2024 | https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuost, rpynIbl, HOATPYIIITBI bubmorexa [IOK
19.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atoMoB. CocTaB aTOMHBIX SIIEP.

bubmunoreka IIOK

>4 M3oToms! 21.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue 3MEKTPOHHBIX 000JI0UEK aTOMOB
55 sneMeHToB Ilepnoanueckoii cucremsr 1. 1 bubmorexa HOK
pHoA T 04.04.2024  https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepUCTHKa XUMUIECKOTO 3JIEMEHTA 110
56 €ro IoJIOKeHHI0 B Ileproandeckon cucrteMe buGnnorexa IIOK
pHol 09.04.2024  https://m.edsoo.ru/00ada824
J. 1. MenneneeBa
3nauenue [lepuonnyueckoro 3akoHa st
57 a3BUTHUS HayKH W nipaktuku. J[. U bubmorexa HOK
P Y b . A 11.04.2024  https://m.edsoo.ru/00ada96e
MenpeneeB — y4EHBIN, IeNaror U TpakIaHuH
58 DNEKTPOOTPHUIATEIHHOCTh AaTOMOB bubnuorexa [IOK
XUMHUUYECKHUX DIIEMEHTOB 16.04.2024 | https://m.edsoo.ru/00adaab8
59 Honnas xumMmuueckas cBsI3b Eubmiorexa HOK
18.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaneHTHas noyisipHas XMMAYECKas! CBA3b Bubmiorexa OK
P 23.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHasg HemosIpHas XUMHUYECKasl CBA3b Bubmiorexa OK
p 25.04.2024 | https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCIIEHUS Eubmiorexa HOK
30.04.2024 | https://m.edsoo.ru/00adae28
63 OKUCINTEIIBHO-BOCCTAHOBUTENILHBIE PEAKIIUU Bubmiorexa OK
peartt 02.05.2024 | https://m.edsoo.ru/00adb076
64 OKHUCINUTEIN U BOCCTAHOBUTEIN buGnnorexa IOK
07.05.2024 | https://m.edsoo.ru/00adb076
65 Kontponbnas padora Ne4 o teme «CtpoeHne Bubmoreka [JOK
aToMa. XMMHYECKas CBI3L) 14.05.2024 | https://m.edsoo.ru/00adb486
66 PesepeHslii ypok. O6o01eHue n Bbubmuorexa LIOK
cUCTEMAaTH3aIys 3HaHUH 16.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepeHelii ypok. O6001eHue u bubmmorexa [TOK
cucTeMaTH3aIus 3HaHui 21.05.2024 @ https://m.edsoo.ru/00ad9ch2
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68 PesepeHslii ypok. O6001eHue 1 1 Bubnuorexa LOK
cucTeMaTHh3ausa 3HaHU 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4
9 KJIACC
KoauuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara nudposbie
Tema ypoka Kontposabnbie | IIpakTudeckue
n/n Bcero U3Yy4YeHHS o0pa3oBaTeJibHbIE
padoThI padoTsI
pecypcsl
[Tepuoanueckuii 3axoH. llepuonnueckas
1 CI/ICpTeMI[a XAMHYECKHUX 3neMEHT§B P Y| 1 bubmorexa HOK
T 05.09.2023  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMUYECKUX DIIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
P P 06.09.2023  https://m.edsoo.ru/00adb6h6
MIEPUOIOB
3 Krnaccudukanus u HOMEHKIaTypa 1 Bubmuorexa [JOK
HEOPTaHUYCCKUX BEIIECCTB 12.09.2023 = https://m.edsoo.ru/00adb7e2
4 Bunbr xumMuaeckoi CBS3U U THUITHI 1 Bubnuoreka [IOK
KPUCTAIUTMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel mo teme
5 11 0 i 1 1
«IToBTOpEHME 1 yriyONeHNe 3HAHUN 19.09.2023
OCHOBHBIX pa3IesioB Kypca 8 Kiaccay
6 Kiaccudukaius XuMUIeCKUX pPeakiini 1mo 1 bubnmnorexa [JOK
Pa3IUYHBIM ITPU3HAKAM 20.09.2023  https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMHUYECKOM peaKIuu.
7 TloHsiTHE O TOMOTEHHBIX U T€TEPOT€HHBIX 1 bubmmorexa [IOK
P 26.09.2023 | https://m.edsoo.ru/00adbe9a
peaKIusix
[ToHsITHE 0 XUMHUYECKOM PAaBHOBECHH.
8 ®DakTOopbl, BAUSIOLUIUE HA CKOPOCTh 1 bubmunoreka IIOK
XUMUYECKOHN PEaKIU U MOJIOKEHUE 27.09.2023  https://m.edsoo.ru/00adc28c

XUMHUYCCKOI'0 paBHOBCCHUA
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bubmunoreka IIOK

9 O -

KHCIUTEIFHO-BOCCTAHOBUTEIHHBIE PEAKITUT 03.10.2023  https://m.edsoo.ru/00adcade

10 Teopus 3NMEKTPOIUTUUECKON JUCCOLMALINH. bubnuorexa [IOK
CunbHbIe U cabble SJIeKTPOTUTHI 04.10.2023  https://m.edsoo.ru/00adcd68

11 Hounble ypaBHEHUS peakuit bubmmorexa LIOK

P beakdt 10.10.2023 |  https://m.edsoo.ru/00add448
XHUMHYECKHE CBOHCTBA KUCIOT U OCHOBaHUMN
12 B CBETE MpeACTaBICHHA 00 bubmmorexa LIOK
et N 11.10.2023 = https://m.edsoo.ru/00add5d8
AIIEKTPOIUTHYECKOH TUCCOIUAITIH
XUMHUUECKHE CBOMCTBA COJEH B CBETE
13 MPEJICTABICHUH 00 JICKTPOIUTHICCKON brbmorexa [JOK
PeA P 17.10.2023 | https://m.edsoo.ru/00add8b2
JIUCCOLINAITIT
14 [TonsiTHE O THAPONU3E COTICH bubmmorexa LIOK
P 18.10.2023 |  https://m.edsoo.ru/00add9d4
bubmuoreka IIOK

15 000 i
D000meHHS H CHCTCMATHIAIH JHAHMHA 24.10.2023  https://m.edsoo.ru/00addd12

16 [Mpaktudeckas pabora Ne 1. «Pemenne Bbubnuorexa LIOK
9KCHEPUMEHTANIBHBIX 331249 25.10.2023  https://m.edsoo.ru/00addbfa
Kontponbnas padota Ne2 o teme

17 «INEKTPOTUTHIECKAS JUCCOITAAIINS brbmmorexa [IOK

P AHCCORTAMITL 07.11.2023  https://m.edsoo.ru/00addecO
XUMUYECKHE PEaKIH B PACTBOPAX»

18 OO6mras xapaKTepUCTHKA TaIOTCHOB. bubnmnorexa [JOK
XHUMHYeCKHE CBOMCTBA HA MPUMEPE XJI0pa 08.11.2023  https://m.edsoo.ru/00addfe2
XnopoBoaopoa. ComsiHast KHCIIOTa,

19 XMMquc:HS CHBOI‘/'ICTBa TIOJTyICHHE bubmmorexa [IOK

T ’ 14.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipakrnueckas padota Ne 2 o Teme
20 «llonmydeHue CoNSIHOM KUCIOTHI, U3y4YeHUE € bubmmorexa LIOK
_ y - 13y 15.11.2023 |  https://m.edsoo.ru/00ade348
CBOICTB»

21 Briuncnenus no ypaBHEHUSIM XUMHYECKHUX Bubnmnoreka [IOK

peakuuii, ecau OAMH U3 PEareHTOB 1aH B 21.11.2023 @ https://m.edsoo.ru/00ade488
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U30BITKE

OO01mas xapakTepucTHKa 31eMeHTOB VIA-

bubmuoteka LIOK

22
TpyIIbI 22.11.2023  https://m.edsoo.ru/00ade64a
AJITOTPONIHBIC MOIU(HUKAIIMN CEPBHI.
23 Haxoncp CHHE ce LT H(i:eé C;Ie HHeI})mﬁ B bubmmorexa LIOK
5 P UH 28.11.2023  https://m.edsoo.ru/00ade64a
npupojie. XUMHYECKUE CBOMCTBA CEPBI
24 CepoBoi0opoJ1, cTpoeHHe, (PU3UYECKUE H bubnuoreka [IOK
XUMHYECKHE CBOMCTBA 29.11.2023  https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHasi KUCIIOTa, (PU3NIECCKUEC bubmmorexa [IOK
Y XUMHYECKHE CBOICTBA, MPUMEHEHHUE 05.12.2023  https://m.edsoo.ru/00adea28
XUMHUUECKHE PEAKIIUH, JIeXKAIIE B OCHOBE
26 MPOMBIIIIJIEHHOTO CIIOC00a TOTyYeHHS Bubmuoreka [JOK
CEPHOI KUCIOTHI. XUMHUYECKOe 3arpsi3HEHUE 06.12.2023  https://m.edsoo.ru/00adec8a
OKpYKaIOIIEeN cpelibl COEAUHEHUSMU CEPBI
97 Briuncnenue MaccoBoi A0IM BBIXOAA Bubnunoreka [IOK
MPOAYKTa PeaKIUU 12.12.2023 | https://m.edsoo.ru/00adec8a
OO6mras xapaKTepUCTHKA JIEMEHTOB V A-
28 rpynnsl. A30T, paclipoCTpaHeHHEe B IPUPO/IE bubmmorexa LIOK
py ' » pactipoctp N PHPOAE, 13.12.2023  https://m.edsoo.ru/00adeea6
(1]I/I3I/IIICCKI/IG 1 XUMHYECCKHE CBOHNCTBA
29 AmMHaK, ero Qusndeckue 1 XUMHUIECKUe Bubmuoreka [JOK
CBOICTBa, IOIYyYEHHE U IPUMEHEHHE 19.12.2023 |  https://m.edsoo.ru/00adf004
[pakTryeckast padota Ne 3 o Teme
30 «[Tonyuenne ammuaka, u3y4eHue ero bubmiorexa LIOK
. y - 13y 20.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTBY
31 A30THas KUCIIOTa, e€ pu3nueckue u bubnuoreka [IOK
XUMUYECKHUE CBOMCTBA 26.12.2023  https://m.edsoo.ru/00adf306
Hcnionb30BaHHe HUTPATOB M COJIEH aMMOHHMS
39 B Ka4eCTBE MUHEPAIBHBIX YOOpEHH. Bubmoreka [JOK
XUMHUUECKOE 3arpsi3HEHUE OKPY KAOLIEH 27.12.2023  https://m.edsoo.ru/00adf518
Cpeibl COSTMHEHHSAMH a30Ta
33 ®dochop. Oxcun dhocdopa (V) u hochopHas Bubnmnoreka [IOK
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KHCJI0Ta, PU3NIESCKUE U XUMHUUCCKUC 09.01.2024  https://m.edso0.ru/00adf68a
CBOICTBa, IOJTYUYCHHE
Hcnonk3zoBanue GochaToB B KauecTBe
34 MUHEPAIbHBIX yIOOpeHwid. 3arpsa3HeHre bubmmorexa LIOK
PAIBHBIX YAODPEITH. Sarp 10.01.2024  https://m.edsoo.ru/00adfc20
MPHUPOJTHOM cpebl hocharamu
35 Yriepoa, pacnpocTpaHeHHe B IPUPOJIE, bubnuoreka [IOK
(hu3MYECKUE M XUMHUYCCKUE CBONCTBA 16.01.2024 |  https://m.edsoo.ru/00adfd9c
Oxcupsl yrieposa, ux Gpusndeckrue u
36 XUMUYECKHUE CBOMCTBA. DKOJIOTUYECKUE bubnunoreka [IOK
MPOOJIEMBI, CBA3aHHBIC C OKCHJIOM YTJIepoia 17.01.2024 @ https://m.edsoo.ru/00adfebe
(V)
37 YronbHas KUCIIOTa U €€ CONU bubmmorexa LIOK
23.01.2024  https://m.edsoo.ru/00ae006¢c
[Mpaktuaeckas padora Ne 4 o Teme
38 "TlomyueHune yriaeKnuciIoro raza brbmorexa [JOK
Y 4 ) 24.01.2024  https://m.edsoo.ru/00ae027e
KauecTBennast peakius Ha kapOoHaT-HOH"
39 [lepBoHayanbHBIC TOHATHUS 00 OPTaHUYECKUX Bubmmorexa [JOK
BEII[ECTBAX KaK O COCIMHEHUSAX YIIIepoaa 30.01.2024  https://m.edsoo.ru/00ae054e
40 Kpewmnwii u ero coemHEHHS bubmmorexa [JOK
P A 31.01.2024  https://m.edsoo.ru/00ae080a
[Ipaktndeckas padota Ne 5. Pemenue
41 SKCIIEPUMEHTAIBHBIX 337124 110 TEME bubmorexa LIOK
P . 8 06.02.2024  https://m.edsoo.ru/00ae0bf2
«BaxHel111Me HEMETAJUIBI U KX COCIUHEHUS
42 Kontposbnas padota Ne3 mo teme Bbubmoreka [JOK
«Baxknennre HeMeTaIbl ¥ KX COCTMHECHUS 07.02.2024 | https://m.edsoo.ru/00ae0el18
OO01mas XapakTepUCTHKA XUMUIECKHIX
43 3JIEMEHTOB — METAJIJIOB. MeTainyecKas bubnuoreka [IOK
CBSI3b M METATHYIECKAS KPUCTATTHICCKAS 13.02.2024 = https://m.edsoo.ru/00ae103e
pemérka. Ou3ndeckue CBOMCTBA METAIIOB
m XuMHUYECKHe CBOWCTBA METAJLIOB. Bubnunoreka [IOK
DNEKTPOXUMHUYECKHU PSA HANTPSDKEHUH 14.02.2024 |  https://m.edsoo.ru/00ae1156
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MCTAJIJIOB

OO0m11e crnocoObl MOTyYeHHsT METAIIIOB.
CrutaBbl. BerumcieHus mo ypaBHEHHIM

bu6nmoreka IJOK

45
XUMUYECKUX PEaKLUi, €CIIU OJIUH U3 20.02.2024  https://m.edsoo.ru/00ae1156
PEareHTOB COACPIKUT IPUMECH
46 TToHsATHE O KOPPO3UH METAILIOB buGmorexa IIOK
PP 21.02.2024 | https://m.edso0.ru/00ael1278
Bu6nuoreka IJOK
47
Ienotneie MeTanb! 27.02.2024 | https://m.edsoo.ru/00ael4b2
48 OKcuapl ¥ THAPOKCHUALI HATPHUS U KaJINs buGmorexa IOK
P P 28.02.2024 | https://m.edsoo.ru/00ael14b2
49 [IlemouHO3eMeNbHBIE METAIIIBI — KAJIBIIUN U bubnunoreka [IOK
Maraui 05.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxueiliye coenuHeHUs KanbIys bubmmorexa LIOK
A 06.03.2024 | https://m.edsoo0.ru/00ael5e8
51 000 7
O00011eHNE B CHCTEMATH3ALMS 3HAHUH 12.03.2024
.. .. bubmoreka IIOK
52 K 5
CCTKOCTL BOJIBL H CHIOCODB €€ YCTPaHeHHA 13.03.2024  https://m.edsoo.ru/00ae1886
53 [IpakTndeckas padota Ne 6 o Teme Bbubnuorexa LIOK
"YKécTKoCTh BOBI M METOJIBI €€ YCTpaHEeHUS" 19.03.2024 = https://m.edsoo.ru/00aelae8
N Bbubnuroreka [IOK
54 A
JTOMHHHHI 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCUIA U Bbubmuorexa LIOK
TUAPOKCHUIA 03.04.2024 | https://m.edsoo.ru/00aelc64
bubmunorexa IIOK
56 K
e1eso 09.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, Tupokcunbl u comn xkenesa (1) u Bbubnuoreka [IOK
xenesa (1) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 00600 7
0oO0lIeHNe U CHCTEMATH3AIMS 3HAHUH 16.04.2024
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

[Ipaktryeckas padota Ne 7. Pemenue

59 SKCIIEPUMEHTAILHBIX 3a7a4 110 TEME 1 bubmorexa ITOK
p . A 17.04.2024  https://m.edsoo.ru/00ae3de8
«BakHenme MeTaIbl ¥ MX COETUHEHNS»
BrraunciieHust Mo ypaBHEHUSIM XUMUYECKUX
€aKI[i, eCIIU OJWH U3 PEarcHTOB JaH B
60 5136LIHTKe HIIH CO, ﬂe }I(I/ITI:'I AMECH ! 1 bubmmorexa HOK
ACP . P ’ 23.04.2024  https://m.edso00.ru/00ae1750
Brruncienuns MaccoBOM TOJIM BEIXOA
MPOAYKTa PEaKIIUU
1 i 1
6 O00011eH e U CUCTEMATH3ALMA 3HAHUI 24.04.2024
62 KonTponbaas padora Ned4 o Teme 1
«Baxkueime MeTaaabl 1 UX COCTUHEHUS 30.04.2024
63 BemecTBa u MaTepuaibsl B IOBCETHEBHOM 1 bubmuoreka LIOK
JKM3HH YEJI0BEKa 07.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHUE OKPYIKaoUIEN 1 bubnmorexa [IOK
cpensl 08.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumum B pelieHNH 5KOJIOTMYECKUX 1 Bubmmorexa [JOK
npobiem 14.05.2024 | https://m.eds00.ru/00ae4270
66 Pe3zepeHsiii ypok. O6o01IeHue n 1 Bubmuoreka [JOK
cucTeMaTh3alus 3HaHuil 15.05.2024 @ https://m.edsoo.ru/00ae0d0a
67 PesepeHslii ypok. O6o01enue n 1 Bbubnuorexa LIOK
cUcTeMAaTH3aIs 3HaHU! 21.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepeHslii ypok. O6o01enue n 1 Bubmoreka [JOK
CUCTEMATHU3aLMs 3HAHUN 22.05.2024 | https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

* Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6miecTBo «M3marenbcTBo
«Ipocsemienne»
* Xumus, 9 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknmonepHoe o6miecTBo «M31arenbeTBo

«Ipocsemienne»

METOAUYECKHUE MATEPHUAJIBI IJ151 YYUTEJIA
Xumus : ypoku B 8 kiacce : mocobue s yuurens /H. H. I'apa

Xumus. Ypoxku B 9 kiacce : mocobue ans yuutens /H. H. Tapa

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://prosv.ru/product/himiya-8-klass-efup02/

bubmuoreka [JOK

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

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/
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JIncr BHeceHMs1 N3MeHEeHUH B pado4ylo NporpaMmmy

(1MCT KOppeKuun)

Ne Hdarta ypoka Tema ypoka Conep:xanue OcHoBaHue (IPUYNHA)
YPOKa H3MeHeHuil U3MEHEeHU
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