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@enepanbHas pabovass mporpamMma Mo ydeOHOMYy mpenmery «Xumus» (0a30BbIii  ypOBEHB)
(mpenmeTHas oOnacTe «EcCTecTBEHHO-HAy4HbIE IMPEIMETHD)) BKJIHOYAET IOSICHUTENBbHYIO 3aIlMCKY,
cojiepkaHue oOy4YeHHMs, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI 0 XMMUHU, TEMAaTHYECKOE
IUIAaHUPOBAHHUE.

[TosicHuTenpHas 3aKMCKa OTpaskaeT OOIIUE e U 3a]1a4d U3yUEHHs] XUMHH, XapaKTePUCTHKY
IICUXOJIOTUYECKUX TPEANOChUIOK K €€ M3Y4EeHUIO0 OOydyarollMMUCS, MECTO B CTPYKTYpe ydeOHOro
IUIaHAa, a TAKKe MOJXO0/IbI K 0TOOpY COJIepyKaHUs, K ONPEICIICHUIO TNIAHUPYEMBIX PE3yJIbTaTOB.

Copnepxanne oOyueHMsI PaCKpbIBaeT COJAEpKaTeJbHbIC JIMHUM, KOTOpBIE MpeaIararTcs it
00513aTeJIbHOTO U3YyYEHHsI B KaXK0M KJIACCE Ha YPOBHE OCHOBHOTI'O 0011ero 00pa3oBaHusl.

[Inanupyemble pe3yibTaThl OCBOCHHMS MNPOTpaMMbl IO XHMHH BKJIIOYAIOT JIMYHOCTHBIE,
MeTaIpeIMETHbIE pe3yJIbTaThl 32 BeCh IIepuo]] 00yUeHHs Ha ypPOBHE OCHOBHOI'O 00LIero oopa3zoBaHus,
a TaKkXKe MPeIMETHbIE JOCTIYKEHUS 00YJarOIIErocs 3a KaX /bl roj] 00y4eHusl.

IHosicHuTeIbHAA 3alIUCKA

[IporpammMa 1Mo XMMUU Ha ypOBHE OCHOBHOTO 00IEro oOpa3oBaHUsI COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHsS OCHOBHON 00pa3oBaTeibHOI MPOrpamMMbl OCHOBHOI'O OOILEro
obpaszoBanus, mnpenctaBieHHbIx B OI'OC OOO, a Taxke Ha OCHOBE (enepanbHOl paboueit
IIpOrpaMMbl BOCIIUTaHMSI M C y4€TOM KOHILENLUHU IpernojaBaHus yuyeOHoro mpeamera «XUMUs» B
oOpa3oBarenbHbIX opranm3anusx Poccuiickoir deneparum.

[Tporpamma o XxuMHH pa3paboTaHa C LEJbI0 OKa3aHWs METOJUYECKOM MOMOIIU YYUTEIIO B
CO3JIaHUH pabodYell mMporpaMMBbl 1o yaeOHOMY mpeamMeTy. [Iporpamma mo XuMuu Jaét mpecTaBiIeHUe
0 LIeJIsX, 001el cTpaTeruu o0y4yeHHsl, BOCIMTAHUS U pa3BUTHs 00y4aroIUXCcs CpeACTBaMHU yuyeOHOTo
npeaMeTa, yCTaHaBIMBaeT 00s3aTeIbHOE MTPEIMETHOE CO/IepKaHKe, IPEAyCMaTPUBACT pacIipe/ieieHue
ero Mo KjaccaM U CTPYKTYpPHpOBaHHE IO pas3feiaM M TeMaM IpOrpaMMbl 10 XMMHUH, OIpEIeseT
KOJIMYECTBEHHBIE M KAueCTBEHHBIE  XapaKTEPHUCTUKU COZepKaHUs,  PEKOMEHIYEMYIO
[I0CJIeI0BATEIbHOCTh M3YUYCHHUsS XHMHUHU C Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKU y4eOHOTO MpOIIecca, BO3PACTHBIX OCOOCHHOCTEH OO0yYarOIIMXCs, OMPEAesieT BO3MOKHOCTH
npeaMera Uil pealu3anuu TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs, a Takke TpPeOOBaHWH K pe3yibTaram
o0y4yeHMs XUMHUH Ha YpOBHE ILieJel M3yyeHUs MpeaMeTa U OCHOBHBIX BUJOB Y4eOHO-ITO3HABATEIbHOMN
TeSTeTHbHOCTH 00YUaIOIIErocs M0 OCBOCHUIO Y4EOHOTO COJIEPIKAHMS.

3HaHUE XUMMH CIIY>KUT OCHOBOH Ut (hopMUpOBaHMS MHUPOBO33pPEHHUs 00YYaroIErocs, ero
MPEJCTaBICHUI O MaTepHaJbHOM EIMHCTBE MHpA, BAXHYIO POJIb UTPAOT (HOpMUpPYEMbIe XHMHUEH
NPEJCTAaBICHUS O B3aMMOIIPEBPAILECHUSAX PHEPTUU U 00 SBOJIIOLMHU BELIECTB B MPHPOJE, O MyTAX
pereHust TI00ANBHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOI, YHEPTETHIECKOM,
MUILIEBOM 1 KOJOrMYecKor 6€30MacHOCTH, MPOOJIeM 3]paBOOXPAHEHHUS.

W3ydeHnne XUMHH: CIHOCOOCTBYET peaM3alliil BO3MOXKHOCTEH ISl CaMOpa3BUTHS U
(dbopMHpOBaHUS KYJIBTYPBI JINYHOCTH, €€ 0011el U PyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHUE MBILIUICHHUS U TBOPUYECKHUX CIOCOOHOCTEM OoOywarommxcs,
HaBBIKOB MX CaMOCTOSTENBbHOM y4eOHOM AeATeNIbHOCTH, SKCIEPUMEHTAIBHBIX U MCCIIEI0BATENbCKUX
YMEHUH, HEOOXOJWMBIX KaK B IOBCETHEBHOW JXKU3HU, TaK U B MPO(ECCHOHATBHON IESATEIHHOCTH;
3HaKOMHUT CO CHEIM(PUKONH HAyYHOrO MBILIUICHUS, 3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOIO B3IVIsJa Ha
€IWHCTBO TIPUPOABI W  UEJIOBEKAa, SBJISETCS OTBETCTBEHHBIM JTalloM B (OPMHPOBAHUHU
€CTeCTBEHHOHAYYHOH TI'paMOTHOCTH OOYYalOLIUXCs; CIOCOOCTBYEeT (DOPMHUPOBAHUIO IIEHHOCTHOTO
OTHOIIECHHUS K €CTECTBEHHO-HAYyYHBIM 3HAaHUSM, K TIPUPOJE, K UYEIOBEKYy, BHOCHUT CBOW BKIAI B
HKOJIOTHYECKOE 00pa30BaHue 00YUaAIOLIIXCS.

JlaHHBIC HampaBJICHUsT B OOYYCHHHM XHMHHU OO0ECIEYMBAIOTCS CIENU(UKON COmepKaHUs
yueOHOro mpeaMeTra, KOTOPbIM SBISETCS MEeNIarorMyeckd aJalnTHPOBAHHBIM OTpaXeHHEM 0a30BOM
HAYKH XMMUH Ha OTIPENIEIIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUS OPUEHTHPOBAH HAa OCBOCHHE
00yYaroIUMUCST CHUCTEMBI TIEPBOHAYAIBHBIX IOHITHH XWMHH, OCHOB HEOPTraHMYECKOW XHMHHU H
HEKOTOPBIX OTAEIBHBIX 3HAUUMBIX MOHSATHIH OPraHU4eCKON XUMHU.

CrpykTypa colepKaHHss TpPOTpaMMbl N0 XUMHUH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nojxonaa kK e€ uzydenuto. ConuepkaHue CKJIAIAbIBACTCS U3 CUCTEMbI OHATHI O XUMHUECKOM 3JIEMEHTE
W BEUIECTBE W CHUCTEMBl MOHATHH O XuMHUecKol peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO



OpraHU30BaHbl MO MPUHLMITY IOCIEAOBATEIIBHOIO PA3BUTHUSI 3HAHMM HA OCHOBE TEOPETHUYECKUX
MIPEACTABICHUIN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

ITepuonnueckoro 3akoHa /.M. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YYEHHSI O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

MPEJICTaBICHUI 00 IEKTPOIUTUYECKOM TUCCOLMAIIMU BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OJMIUPHUYECKH TOJYUYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBIIOJHSS
GbyHKIUM OOBSCHEHUS U IMPOTHO3UPOBAHHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MNPaKTHUECKOTO
MIPUMEHEHHUS U MOTYUYEHUS U3yYaeMbIX BEILIECTB.

OcBoeHHe MpOrpaMMbl IO XHMHH CHOCOOCTBYeT (OPMHUPOBAHUIO NPEICTABICHUS O
XUMUYECKON COCTABIISIONIEH HAyYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM IIPUPOABI, IEHHOCTHOIO
OTHOLUEHUs K HAy4YHOMY 3HAaHHUIO U METOJAM IMO3HaHUs B Hayke. M3yueHue XMMHHM IPOUCXOJIHUT C
MIPUBJICYCHUEM 3HAHUH U3 paHee N3yUYEeHHBIX YUEOHBIX MpeaAMeToB: «OKpyx aroumii Mup», «buosorus.
5—7 kiaccel» U «Pu3nKa. 7 KJ1accy.

[Ipy u3y4yeHUH XUMHH TMPOUCXOAUT (POPMHUPOBAHUE 3HAHMH OCHOB XMMHYECKOH HAYKH Kak
00JacTi COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOW NEATEIbHOCTH YEJIOBEKa M KaK OJIHOTO M3
KOMITOHCHTOB MHUPOBOW KYJIBTYPBL. 3a/ada y4eOHOTO MpEeAMETa COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHUW — BaXHEUIIUX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX TOJOKECHHM,
JOCTYITHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HayKH, B MPUOOIICHUH K HAYYHBIM
METOJIaM IO3HAHUs MPH U3YUYEHUU BEIIECTB U XUMHUYECKHX peakuuid, B (OPMUPOBAHUU U PA3BUTUU
MMO3HABATEJILHBIX YMEHUIN U UX TPUMEHEHUHU B Y4€OHO-TI03HABATEIILHON U y4eOHO-UCCIIeI0OBATEIbCKON
JesITeIbHOCTH, OCBOCHUU TPaBUII 0€30MaCHOT0 OOpaIeHHsI ¢ BEIIECTBAMH B IOBCEAHEBHON KHU3HHU.

[Ipy wu3yuyeHMM XUMHHM Ha YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUS Ba)KHOE 3HAUCHUE
MPUOOPENU TaKue LeH, KaK:

¢dbopMHpOBaHHE WHTEUIEKTYaIbHO PA3BUTOW JHMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHHITHIO PEIICHUH, CIIOCOOHOM aaanTUpOBaThCs K OBICTPO
MEHSIIOIIIUMCS YCIIOBUSIM JKU3HU;

HANpaBIEHHOCTh OOy4YeHUS Ha CHUCTEMAaTHYecKoe TMpHOOIIeHHe OOyJarommxcs K
CaMOCTOATENILHON TMO3HABATEIHLHOM JESITEIIbHOCTH, HAyYHBIM METOJIaM IMO3HAHUs, (HOPMUPYIOIIMM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

o0OecrieyeHUe YCJIOBHUM, CIOCOOCTBYIOIIMX HPHUOOPETEHHI0  OOYy4YaroUIMMHCS  OMbITa
pa3HOOOpa3HOW NeATENbHOCTH, TO3HAHMSI M CaMOIO3HAHWSA, KIIOUEBBIX HABBIKOB (KJIFOUEBBHIX
KOMITETCHIIMI), HMMEIONMX YHHBEPCAIbHOE 3HAYCHHE JJIS PAa3IMYHBIX BUIOB JEATEIHHOCTH;
dbopMupoBanue o0mIeil PyHKIIMOHANBHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHCIIE YMEHUN
OOBSACHSTH U OIICHUBATH SIBICHUS OKPY’KAIOIIETO MHUPA, UCTIOIB3YsI 3HAHUS U OMBIT, TIOJyYSHHBIC TIPU
M3YYCHHH XUMUH, MPUMEHSTh UX MPU pEHIeHUHd MpoOjeM B MOBCETHEBHOW XM3HH U TPYIOBOU
NeSITENIbHOCTH;

dbopMupoBaHue y OOy4aromMxcs TyYMaHUCTHUYECKUX OTHOIICHHWM, TMOHUMAaHUS ILIEHHOCTH
XUMUYECKUX 3HAHUH TSI BEIPAOOTKU SKOJIOTMUECKH IEI€CO00pa3HOTO MOBEJACHUS B OBITY U TPYIOBOI
JEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOIHON CPEIbl;

pa3BUTHE MOTHBAIIMU K O0YUEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCITUTAHUIO Ha
OCHOBE YCBOCHMs OOIIEYEIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduis U
HaIpPaBJIEHHOCTH JaJIbHEHIIEro 00yUYeHHUsI.

OO11ee 9rco 4acoB, PeKOMEHIOBAHHBIX JIJISl U3Y4YeHUs XuMuH, — 136 yacoB: B 8 kimacce — 68
yacoB (2 yaca B Hezleno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO)

JUis kaxJoro Kiacca MpeayCMOTPEHO pe3epBHOE ydeOHOE BpeMs, KOTOpOEe MOXKET OBbITh
HCIOJIb30BAaHO y4YaCTHUKaMU 00pa30BaTeIbHOro IMpolecca B LeNsAX (HOpMHUpOBaHHS BapHaTHUBHOU
COCTaBJISIONICH coaepKaHUs KOHKpeTHOW paboueil mporpammbl. [lpm  sTom  oOs3aTenbHas
(VHBapuaHTHAas) YacTh COJEp’KaHUs IMpeIMeTa, YCTaHOBJIEHHAs! IPUMEpHON pabodeil mporpamMmon, u
BpeMsi, OTBOJIUMOE Ha €€ U3y4YeHHE, JOKHBI ObITh COXPaHEHBI TTOTHOCTHIO.



Conep:xanue o0yuyenuss 8 kJacc

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XUMUM B KU3HHU YEJIOBEKA. XMMHS B CUCTEME HayK. Tea U BelecTsa.
@du3nuecKre CBOKMCTBA BEUIECTB. ArperarHoe cocrosinue BeniecTB. [loHATHE O MeTOnax MO3HaHUS B
xumuu. Yncteie BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHThl. CUMBOJIBI XUMHUYECKUX 3J€MEHTOB. [IpocThie
U CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckas Gpopmyina. BaneHTHOCT, aTOMOB XMMHUYECKHUX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENIbHAs aTOMHAasi Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBas
J10JI1 XUMHUYECKOI0 JIEMEHTA B COCIUHEHHH.

KonunuectBo BemecrBa. Moabs. MossipHas Macca. B3auMocCBsA3p KOJIM4ecTBa, MACChl U YKCIIA
CTPYKTYPHBIX eIMHHII BeriecTBa. Pacuérel mo opMynamMm XMMHUYECKUX COSAMHEHUI.

®u3nueckue MU XUMHYECKHE SIBICHHMSA. XHMMHUYECKas peakiuss H €€ MNpU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHHs. Kiaccupukamuss XUMHYECKHX peaKIui
(coemuHeHus, pa3IoKEeHHs, 3aMeITCHUsI, 0OMEHA).

XUMUYECKU SKCIIEPUMEHT:

3HaKOMCTBO C XHMMMYECKOH MOCYJ0i, mpaBuiamMu paboThl B JabopaTopuul U mpuémMamu
oOpareHus ¢ 1ab0paTOpHBIM 000PYAOBAaHUEM, N3YUCHHE U ONMHUCaHUE (PU3MUECKUX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIeCTB, HaOMoAeHHe (u3nuecKkux (IJIaBJICHHE BOCKA, TasHUE JibJla, pACTUPAHUE
caxapa B CTYIIKE, KUIIEHUE M KOHJIEHCALMA BOJbI) U XMMHUYECKHUX (TOpPEHHME CBEUH, IPOKAJIMBAHUE
MEIHOW MPOBOJOKH, B3aMMOJCHCTBHE MeNla C KHUCJIOTOW) sIBIEHUI, HAOMIOJACHHE W OINKCAaHUE
IIPU3HAKOB MPOTEKaHUs XUMHYECKMX peakuui (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpPHOMU
KHCIIOTHI C XJIOpUAOoM Oapus, pasnoxkeHue ruapokcuna meau (II) mpu HarpeBaHuu, B3auMojelcTBHE
xerne3a ¢ pactBopom conu memu (II), m3yueHue crocoOoOB pa3eneHus: cMecel (C MOMOIIBI0 MarHHTa,
¢buabTpOBaHNE, BHINAPUBAHUE, AUCTUIUIALUA, XpoMarorpadus), MpPOBEIECHUE OYUCTKU MMOBApEHHOU
COJIM, HAOJIIOJIEHWE U OIHMCAaHUE pPE3yJIbTaTOB IIPOBEIEHUS ONBITA, WUIFOCTPUPYIOLIErO 3aKOH
COXPaHEHHUS MAacChl, CO3/IaHHUE MOJIee MOJIEKY (IIapOCTEPIKHEBBIX ).

Baskueiilue npeacTaBuTe/IM HEOPraHUYECKHUX BelleCTB

Boznyx — cmecs razos. CocraB Bozayxa. Kuciopox — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopojga B mpupone, (pU3MUeckre M XUMHUYECKHE CBOMICTBa (peakuuu TOPEHHUs).
Oxcunpl. Ilpumenenune kucnopona. CrnocoObl TOMy4YeHUs KucClIopoja B JjabopaTopuu U
npoMeblnieHHocTH. KpyroBopor kuciopona B mpupoae. O30H — amioTpomnHas MoAU(UKaIMS
KHUCIJIOPOJa.

TeroBoil  3>QdexkT XuUMUYECKOW peaklUuH, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30U
SHAOTEPMHUUYECKNE peaKuu. TOIUIMBO: Yyroiab U MeTaH. 3arpsA3HEHHUE BO3/lyXa, yCUJIEHUE TaPHUKOBOIO
s dexra, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT u npoctoe BemecTBo. HaxokaeHue Bojiopoia B mpupoze, hpusnyeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CTIOCOObI oxy4yeHus. KucioTsl u conu.

MossipHblil 00bEM ra30B. Pacy€rbl 1o XUMHUECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BoAbl. Boma kak pactBopurenb. PactBopel. HacelmieHHble u
HEHaCBILIECHHBIE PACTBOPBI. PacTBOpHMOCTH BeliecTB B Bojxe. MaccoBast 1015l BEIIECTBA B PacTBOPE.
XumMuyeckue cBoicTBa BOAbl. OcHOBaHus. Ponb pacTBOpOB B MNPHUPOJE M B KU3HM YEJIOBEKA.
KpyroBopoT Bozs! B ipupoie. 3arps3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudukanmust weopranmdeckux coeauHeHud. Oxcuabl. Kraccudukamuss OKCHIIOB:
cosieoOpa3zymomue (OCHOBHBIE, KHUCIOTHBIE, aM(oTepHbE) U HecojeoOpasyromue. HomeHnkmnarypa
okcu0B. du3nyeckne 1 XMMUYECKHE CBOMCTBA OKCHIOB. [lomyyeHne okcuaos.

OcnoBanus. Knaccupukanuss oOcHOBaHWIl: MIENOYM M HEPACTBOPUMBIE OCHOBAHMA.
Homenkmarypa ocHoBanuil. ®dusznueckne W XUMHYECKHE CBOWCTBA OCHOBaHUHU. [lomydeHne
OCHOBAaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. duznueckue U XHMHUYECKUE
cBorictBa KUcnoT. Psan akruBHoctu metamuioB H.H. bekerosa. [lomy4yenue kucior.

Comu. Homenknatypa coneii. dusmdeckne W XUMHUYECKHE CBoMcTBa cojei. [lomydeHue
COJIEH.

I'eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.



XUMUYECKU SKCIIEPUMEHT:

KaueCTBEHHOE OIpe/esieHuEe COAEp)KaHUsS KHUCIOpoJa B BO3JyXe, MOJy4deHHe, cOOMpaHue,
pacrio3HaBaHME€ M M3YYEHHE CBOMCTB KHCIOPOZa, HAONIOJCHUE B3aMMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSL BO3HMKHOBEHMSI M MpPEKpalleHHs TopeHus (moxapa), O3HAKOMIIEHUE C
o0pa3laMu OKCHIOB M ONKCAaHHE UX CBOWCTB, MOJy4YCHHE, COOMpaHUE, PACIIO3HABAHUE M W3yYeHHE
CBOHMCTB Bojopoaa (ropeHue), B3ammojelicTBue Bomopojga ¢ okcugom wmemu (II) (BozmoxHO
UCTOJB30BAaHUE BHJICOMATEpUANIOB), HaONIOAEHHE O00pa3oB BEIIECTB KOJUYECTBOM | MOIb,
UCCIIeIOBaHHE OCOOEHHOCTEN PACTBOPEHUS BELIECTB C PAa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJICHUE
pPacTBOPOB C OINpPEACIEHHOW MacCOBOM [I0JIEM PaCTBOPEHHOIO BELIECTBA, B3aMMOJECHCTBHE BOJIBI C
MeTaJljIaMi (HaTpueM M KajblLeM) (BO3MOXHO HCIOJIb30BAaHUE BHUJEOMATEPHUATIOB), MCCIEAOBAHUE
0o0pa3oB HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIAccoB, HAOIIOJCHHE W3MEHEHUS OKpacKu
MHIUKAaTOPOB B pacTBOpax KUCIOT M IeJIoyell, u3ydyeHue B3aumonencTBus okcupa meau (II) c
pacTBOPOM CEpPHOM KHUCIOTBI, KHUCIOT C METalaMHM, pPEaKkUud HEeUTpah3aluuu, IOIyYeHUe
HEPACTBOPUMBIX OCHOBAHUU,BBITECHEHUE OJHOI0 METajlla JPYTMM H3 pacTBOpa COJIM, peuIeHue
SKCIIEPUMEHTAIIBHBIX 3a/a4 10 TeMe «BaxkHeire Kinaccbl HEOPraHUYECKUX COETUHEHUID.

Ilepuoauyeckuit 3axkoH u Ilepumoamyeckas cucrema xuMuyeckux 3viemenros JI.H.
MenpeneeBa. CrpoeHne aTromMoB. XuUMHYeCKasi CBsA3b. OKHCIMTEJbHO-BOCCTAHOBHTE/IbHBIC
peakuun

[lepBble MOMBITKU KiIacCU(UKAIIMU XUMHUYECKUX 31eMEHTOB. [loHSATHE O rpymnmax CXOIHBIX
3JIEMEHTOB (ILLEJOYHbIE U IEJIOYHO3EMENIbHbIE METalIbl, aJIOI€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yioT aM(pOTEepHbIE OKCUABI 1 TUIPOKCUJIBI.

Ilepnonnueckuii 3akoH. [lepuonnueckas cucrema xumudeckux 3yeMenToB [[.1. Menneneesa.
Kopotkonepuoanast u npnmuaHonepuoanas Gopmsl [leproanueckoit cCTeMbl XUMUYECKUX JIEMEHTOB
JA.N. Menneneesa. [lepuoapl u rpynnbl. DU3nYecKuid CMBICIT MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOA
Y TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTroMHbIX sfep. M3oronsl. Dnekrponbl. CTpoeHue AIEKTPOHHBIX
obonouek atoMoB mepBbiXx 20 xumuyeckux s1aemMeHToB [leproauueckoii cuctemsl .M. Menneneesa.
XapakTepuCTHKa XMMHMYECKOIO 3JEMEHTa IO ero InosjoxeHuro B llepmommueckon cucreme JI.M.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMs paJuyca aTOMOB XMMHUYECKHX JIEMEHTOB, METANIMYECKUX U
HEMETAJIIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOIaM.

3nauenue I[lepuoanueckoro 3akoHa u I[lepuonuyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTUsA HayKy U npakTtuku. .M. Menzaenees — y4€HbIN U TpaKJaHUH.

Xumuaeckas CBSI3b. KoBasieHTHas (monsipHas u HEMnoJIsipHast) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKHX 2JIEMEHTOB. VIOHHAsI CBSI3b.

Crenenp okucneHusi. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipolieccrl okucienus u
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

XUMUYECKUN SKCIIEPUMEHT:

u3yudeHre o0pas3IoB BEIIEeCTB METAJIOB U HEMETAIJIOB, B3aUMOJICHCTBHE THAPOKCH 1A IIMHKA C
pacTBOpaMM KHCIIOT U IIEJIOYEH, MPOBEACHUE ONBITOB, WIIIOCTPUPYIOMIMUX IIPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakIuil (ropeHue, peakliuu pa3iokKeHus, COeTUHEHHS).

MexnpenMeTHbIE CBA3U

Peanuzanus MeXIpEIMETHBIX CBS3€d MPU M3YyUYEHUM XUMHHM B 8 KJacce OCYIIECTBISAETCS
yepe3 HCIOJIb30BaHHE KaK OOIIUX €CTeCTBEHHOHAYYHBIX IOHSATHH, TaK M TOHATUHN, SBISIOLIMXCS
CUCTEMHBIMH JIJIS1 OTJEJIBHBIX IPEIMETOB €CTECTBEHHOHAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHOHAy4YHbIE MOHATHS: Hay4yHbIH (DaKT, THIOTE3a, TEOPHs, 3aKOH, aHaJM3,
CHHTE3, KiacCu(UKalus, MepHOAUYHOCT, HAOIIOICHUE, SKCIIEPUMEHT, MOJCIMPOBaHHE, U3MEPEHUE,
MOJI€EJIb, SIBJICHHE.

®usnka: MaTepus, aroM, DJJEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHJI, H30TOIbI,
PaZMo0aKTUBHOCTb, MOJIEKYJIa, AIEKTPUUYECKUI 3apsij, BEIIECTBO, TeN0, 00BEM,arperaTHOEe COCTOSIHUE
BEIIECTBA, ra3, pU3nUecKue BEIUUNHBI, €IUHHIIBI HU3MEPEHUs, KOCMOC, TUIaHEThI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBbI, TOPHBIE MOPOJIBI, MOJE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBo 1 XMMH4ecKkasi peakius

[Tepuoanueckuii 3akoH. [lepronuueckas cucrteMa xumudeckux snemeHToB J1.J. Menneneena.
Ctpoenue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBBIX TPEX
MEpUOJIOB, Kalus, KaJbllUd M HMX COCAMHEHUA B COOTBETCTBHUU C IIOJOKEHHUEM 3JIEMEHTOB B
[Teproanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CTpoeHue BellecTBa: BHUJIbBI XHMHYECKOW CBS3U. THUIMBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTDH CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHWMHUYECKHE CBOICTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHWYECKUX COCAMHEHMM, T€HETHYecKas CBS3b
HEOPraHUYECKHUX BEIECTB.

Knaccudukanuss XMMHUECKHX PEaKIHUid IO PA3IMYHBIM IMpHU3HAKaM (10 YHCIy U COCTaBY
YYaCTBYIONINX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3(h(}EKTy, M0 W3MEHEHHUIO CTENCHEH OKUCIICHHS
XUMUYECKUX JJIEMEHTOB, IO OOPAaTMMOCTH, MO0 YYAaCTHIO KaTajau3aropa). DK30- U IHIOTEPMHUYECCKHE
peaKkiu, TePMOXUMHUYECKUE YPABHEHHUS.

[TonsiTie O CKOpOCTH XWUMHYECKOW peaknuu. IloHsTHE 00 OOpaTUMBIX W HEOOpPATUMBIX
XUMUYECKUX peakiusax. [[oHATHEe O TOMOTEHHBIX M TeTepOreHHbIX peakuusx. [loHsTHe o KaTanmse.
[Tonsitue 0o xumMuueckoM paBHOBecHH. DakTOphI, BIUAIONIME HA CKOPOCTh XMMHYECKOW pEaKIUu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIMH, DJICKTPOHHBIM  0OajaHC  OKHCIHUTEIbHO-
BOCCTAHOBUTEIHHOM peakinu. CocTaBlieHNe YPaBHEHUM OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
C MCIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OaJlaHca.

Teopust 2JIEKTPOIUTUYECKON TUCCOLMALMU. DJEKTPOJIUTHI M HEDJIEKTPOIUTHL. KaTuoHsl,
AHUOHBI. MexaHu3M AUCCOIMALMM BEIIECTB C PA3JIMUYHBIMM BUJAMHU XUMHYECKOM CBsi3u. CTeneHb
nucconuanuu. CUIbHbIE U CITa0bIe SJIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. YCIIOBHS TPOTEKaHUS PEaKIMii MOHHOTO OOMEHA, IOJHBIC H
COKpalI€HHbIE HMOHHBbIE ypaBHEHHUs peakiuil. CBOHCTBAa KHUCIOT, OCHOBAHMW U COJE€H B CBeTe
Mpe/ICTaBICHU 00 ANMEeKTPOTUTHYECKON nucconuanuu. KauecTBeHHble peakiuu Ha HOHBL. [loHsTHE O
TUAPOIIU3E COJIEH.

XUMUYECKU IKCIIEPUMEHT:

O03HAKOMJICHHE C MOJEISIMU KPUCTAJUIMUECKUX PEMIETOK HEOPraHWYECKUX BEIIECTB —
METaJIJIOB U HEMETaIJIoB (rpaduTa M aiMasa), CIOXKHBIX BEHIECTB (XJIOpHUAA HATPHSs), UCCIEIOBaHUE
3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMU OT BO3JEHCTBUS PA3IMYHBIX (DAKTOPOB, UCCIICTOBAHIE
3JEKTPONPOBOAHOCTA PACTBOPOB BEHIECTB, MPOLECCAa AMCCOLUMALMM KHUCIOT, IIEJIoYed M conei
(BO3MOHO HCTIOJIb30BAaHUE BUJIEO MATEPHAIIOB), IPOBEJACHHUE OIMBITOB, MILUTFOCTPUPYIOIIUX MTPU3HAKH
MPOTEKaHUs PEeaKkiuii HOHHOTO oOMeHa (0Opa3oBaHME OCajJKa, BbIAETIEHHE raza, 00pa3oBaHUE BOJBI),
OTBITOB, WJUTFOCTPUPYIOLMIUX TIPUMEPHI OKUCITUTEIHLHO-BOCCTAHOBUTEIIBHBIX pEaKIUi (TOpeHwue,
pEeaKkiuu pasNoKEHUs, COENWHEHHs), pPACIO3HABaHHWE HEOPraHWYECKUX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKIINN HAa MOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTaujibl 1 MX cOeqMHEHUS

O6mras xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTETICHU
okucienus. CTpoeHne W (pU3MYECKHE CBOWCTBA MPOCTHIX BEHIECTB — TaJOreHOB. XHMHUYECKHE
CBOICTBa Ha TmpuMepe XJjopa (B3aMMOJEWUCTBHE C MeETaUIaMH, HEMETaJUIaMH, IIeJI0YaMu).
XnopoBogopoa. ColisiHast KUCIOTa, XMMUUYECKHE CBOMCTBA, MOJy4eHHEe, IpUMeHeHue. [lelicTBue xiopa
1 XJIOPOBOJIOPOJIa HA OPTaHU3M YeJIOBeKa. BaykHelIne XJIOpUAbl U UX HAX0XKJICHUE B IIPUPOJIE.

Obmass xapaktepuctuka d31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIC CTeNeHn okucieHus. CTpoeHne u (PU3nIecKrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa
U cepbl. ANNOTpOmHBIE MOAU(MUKAIMKM KHUCIOpPOAa H Cepbl. XHUMHUYECKHE CBOMCTBA CEpHI.
CepoBojopon, cTpoeHue, GU3NIECKne U XUMHYECKHEe CBOMCTBA. OKCHUIBI Cephl KaK MPEACTaBUTEIN
KHCIOTHBIX OKcuIoB. CepHas KucinoTa, (QuU3MYEeCKHe U XUMHYECKHe CBOWcTBa (00mue Kak
MPEACTaBUTENS KJacca KHUCIOT M crnenududeckue). XUMHUECKHE PEaKIUd, JIekKallhne B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCc00a MOTy4YeHHs CepHOM KUCIOTHI. [IpuMenenue cepHoil kucinotel. Conu cepHon
KHCJIOTHI, KAYeCTBEHHAsl peakuus Ha cyibdar-noH. HaxoxaeHnue cepsl U €€ CoeqMHEHUN B MPUPO/IE.



XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeabpl COeIMHEHMSAMU cepbl (KUCIOTHBIC —JIOMKAH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro MpeAoTBpaIleHHUS.

OOmast xapakTepucTUKa 5>JIeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe CTENEHU OKUCIEeHMs. A30T, pacIpoCTpaHEeHuEe B Ipupoje, Gu3nueckue U XMMHUYECKHe
cBoiictBa. KpyroBopoT azora B mpupone. AMMHaK, ero (u3uyecKkue W XMMUYECKHE CBOWCTBA,
nosiydeHue u npumeHenue. Coiau aMMOHUSA, UX (U3NYECKUE U XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE.
KayecTtBeHHast peakuusi Ha HOHBI aMMOHHS. A30THas KHCIOTa, €€ TMoJlyueHHe, (PHU3HUEcCKue u
XUMHYECKHE CBOIicTBa (00mIMe Kak TMpeACTaBUTENs Kjacca KHCIOT U crenuuyeckue).
Hcnonb30BaHWe HUTPATOB M COJICHI aMMOHHSI B KaueCTBE MHUHEpalIbHBIX yI0OpeHUi. XuMUUecKoe
3arps3HEHUE OKPY’KAIOUIEH cpellbl COSAMHEHUSIMH a30Ta (KUCIOTHBIC O], 3arps3HEHUE BO3/1yXa,
nmouBsl 1 BosmoéMoB). dochop, amnorponHbie Mogudukanuun dochopa, pu3HUECKHEe U XUMHUCSCKUE
croiictBa. Oxcun ¢ochopa (V) u dochopHas kucinora, (uU3MUECKUCH XHUMHUYECKHE CBOWCTBA,
nosrydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YI00PEHHIA.

OOmast xapakrepuctuka 3jeMeHTOB I[VA-rpynmel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEHU OKUCICHHs. YTJIepoj, aUIOTPONHbIE MOAU(UKALMU, PaACHpPOCTpAHEHUE B
npupoje, (pusnueckrue M XUMHYECKHE CBOMCTBA. AzacopOmus. KpyroBopoT yriepoma B mpHpoIe.
Oxcuapl yriepona, ux (usnMyeckre M XUMHYECKHE CBOMCTBA, JEWCTBHE HA >KMBBIE OPraHU3MBI,
MOJIy4YeHUE W TPUMEHEHHE. DKOJOTHYECKHE MpOoOJIeMbl, CBS3aHHbIE ¢ okcuuom yriepona (IV),
TUIOTE3a I100abHOTO MOTEIJICHHS KJIMMaTa, MapHUKOBBIA d(h(ekT. YronpHas KUCIOTa U €€ COH, X
¢usnveckne W XMMHUYECKHE CBOICTBA, IMONlydeHHE M MpuMeHeHne. KauecTBeHHas peakmus Ha
KapOoHaTuoHbl. Mcrnonp3oBaHue KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO35IMCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEIMHEHUSAX yriepoia
(MeraH, 3TaH, ATWJICH, alETHJICH, 3TAHOJ, TJIHMIEPHH, YKCyCHas KucioTa). [IpuponHble MCTOYHHKH
yIIeBOIOPOAOB (Yroiib, IPUPOJHBINA ra3, HEPTH), MPOAYKTHl UX MepepadoTku (OCH3UH), UX POJb B
OBITY ¥ IpOMBIIIUIEHHOCTH. [ToHATHE 0 OMOOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX, ONIKaX, yrIeBoaax
— M HX POJM B JKU3HHM 4YelOBeKa. MaTepuaibHOE €IMHCTBO OPraHHMYECKUX M HEOPraHWYeCKHX
COCIMHECHU.

Kpemuuii, ero Qusnueckue M XUMHUECKHE CBOMCTBA, IOJyYeHHE W MpPHUMEHEHHE.
Coenunenus kpemHus B npupoae. OOuire npencrasienus o6 oxcuae kpemuus (IV) m xpemHueBoit
kuciote. CHIMKaThl, X HCIOJIb30BaHUE B OBITY, B IMPOMBIIIJICHHOCTH. BakHelne cTpouTenbHbIe
MaTepuasbl: KepamHKa, CTeKJo, IIeMeHT, OeToH, xene300eToH. I[IpoGiembl Ge3zomacHOro
HCIOJIb30BAHUS CTPOUTENBHBIX MaTEPUAIIOB B IOBCEIHEBHOMN JKHU3HU.

XUMUYECKUN SKCIIEPUMEHT:

U3yuyeHne oO0pa3llOB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJIIHOM KHUCIIOTBI, NPOBEICHHE
Ka4eCTBEHHBIX pEakIWi Ha XJOPHI-UOHBI W HAONIONEHHE TNPU3HAKOB MX IPOTEKAHUS, OIBITHI,
oTpaxkaromue (uU3MUecKue M XUMHMUYECKHE CBOWCTBA TaJlOTEHOB M HMX COEAMHEHHH (BO3MOXXHO
HCIOJIb30BAaHNUE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3namMu XJOpPUIOB (TaJIOT€HU[OB),
O3HaKOMJIEHHE ¢ oOpasumamMud cepbl MU €€ COCOIUHEHHUAMH (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEpHAJIOB),  HaOJIOJeHHWe  mporecca  oOyriMBaHUS ~ caxapa MO JEHCTBUEM
KOHIIEHTPUPOBAHHOW CEpHOW KHUCIIOTHI, W3y4YE€HHE XHUMMUYECKHMX CBOWCTB pa30aBleHHON CepHOMH
KHCJIOTHI, TIPOBEJCHHE KAaYeCTBEHHOW peaknuu Ha cyab(aT-uoH W HaOIOJeHWe NpHU3HaKa e€
NPOTeKaHMs, O3HAKOMIJIEHHME C (DU3MYECKMMM CBOWCTBAMHM a30Ta, (ochopa W UX COEIUHEHUI
(BO3MOKHO HCITIOJIb30BAHHME BHJEOMaTepHanoB), oOpa3laMu a30THBIX U (GOCPOPHBIX YIOOPEHHUH,
NoJIyyeHue, coOupaHue, pacrio3HaBaHUE U HM3YYE€HUE CBOMCTB aMMHaKa, MPOBEACHUE KayeCTBEHHBIX
peaknuii Ha HOH aMMOHHS B QochaT-HOH ¥ M3yYeHHE NMPU3HAKOB MX MPOTEKAHHS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOW A30THOM KHUCIOTHI C MebI0 (BO3MOXKHO MCIIOJIB30BaHHE BHIEOMAaTEPHAJIOB),
W3yYeHUEe MOjelel KPUCTAUIMYECKUX PEemIETOK anMasza, rpadura, QymiepeHa, 03HAKOMIICHHE C
MPOIIECCOM aJCOPOIIMMPACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U yCTPOHCTBOM MPOTHBOTa3a,
MOJTyYeHHne, COOMpaHHWe, pPAclo3HaBaHWE M W3YYCHHE CBOWCTB YIJIEKHCIOrO Ta3a, IMPOBEACHUE
Ka4eCTBEHHBIX peakluil Ha KapOOHAT M CHJIMKAT-MOHBl M H3yYEHUE NPU3HAKOB HMX IMPOTEKaHMS,
O3HAKOMJICHHE C TIPOIYKIHEW CHIIMKATHOW MPOMBIIUICHHOCTH, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a/1a9
1o Teme «BakHeillne HeMeTauIbl ¥ UX COSIMHEHUS.

MeTanbl M MX COeTMHEHHUS



OO01mast XxapakTepUCTHKa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU WX TOJOXKEHUS B
[Tepuoanueckoit cucreme xumuueckux snemeHToB [[.M. MenneneeBa u crpoenusi atomoB. CTpoeHue
MeTaJuIoB. MeTalmnyeckas CBsI3b U METAJUTMYECKasl KPUCTAIIMYECKas PelETKa. IIEeKTPOXUMHUUECKHUI
psa HanmpsbkeHud MmerayuioB. Dusnueckue M XMMHUYECKHe cBoWcTBa MeTauioB. OOmIue crnocoObl
noxyyeHus: MmetaiioB. [loHsATHE O KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3aIlIUTHl UX OT KOPPO3UH.
Crnnassl (CTalb, 4YyTyH, TIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIILIEHHOCTH.

[Ilenounble MeTaiuIbl: OJI0KEHUE B [leproanueckoi cucreMe XUMUYECKUX 3iieMeHToB JI.1.
MeneneeBa, CTpOEHUE MX aTOMOB, HaxoXJeHue B npupone. Ouznyeckne U XMMHYECKUE CBOWCTBA
(na mpumepe HaTpus U Kanusg). OKCUABl U TUAPOKCUABI HATpusi M Kanus. [lpuMeHeHue IeIoyHbIX
METAJUIOB U UX COCIMHEHUH.

[[{erouHO3eMeNbHBIE METAIUIBI MAarHUM U KajdbLUUW: mojioxkeHue B lleproanyeckoit cucreme
xuMuueckux aneMeHtoB J[.M. MeHneneeBa, CTpOEHHME HX aTOMOB, HAaXOXICHHUE B IPUPOJE.
Ouznyeckue U XUMUYECKUE CBOMCTBA MarHus U Kainbplus. BaxkHelne coequHeHus: Kanblus (OKCH]L,
THIIPOKCHU, cOH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Amoomunuii: nonoxenue B Ilepuoanueckoil cucreme XuMHUecKux d3ieMeHtoB [[..
MenneneeBa, CTpO€HHUE aTroMa, HaxoXJaeHue B mnpupojae. DuU3MUECKHe U XUMUYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHBIE CBONCTBA OKCHJIA M TUPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenue B Ilepuoguueckoii cucreme xumudeckux anemeHtoB .M. Menaeneesa,
CTPOEHUE aToMa, HaXOXJIeHHE B npupoje. Ouznyeckue U XMMUYECKUE CBOMCTBa xene3a. OKCUpbl,
ruzapokcuabl 1 conu xenesa (I1) u xenesa (I11), ux cocras, cBoicTBa U NOTyUEHUE.

XUMHUYECKUH IKCIIEPUMEHT:

03HAKOMJICHHE C 00pa3laMu METAJUIOB M CIUIABOB, X (PU3UYCCKUMH CBOWCTBAMU, H3yUCHUE
pE3yJIbTaTOB KOPPO3MH METaNIOB (BO3MOXKHO HKCIIONb30BaHUE BHAEOMATEPUAIOB), OCOOEHHOCTEU
B3aUMOJICHCTBUSL OKCHJIA KAl U HATPHS C BOJOUW (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPUATIOB),
UCCIIEIOBaHNE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUsS XKelle3a B KHCIOpoae (BO3MOXKHO
WCIIOJIb30BAaHUE BHUCOMATEPUATIOB), MPU3HAKOB IMPOTEKAHUS KAUYECTBEHHBIX PEAKIM Ha HOHBI
(MarHwms, Kaabplins, alFOMUHUS, IMHKa, sxene3a (I1) u xxenesa (II1), menu (II), HaGmromeHue u onucanue
MPOIIECCOB  OKpAlIMBaHMUs  IJIAMEHU HWOHAMHU  HaTpusi, Kaius U  Kaiblus  (BO3MOKHO
MCIOJIb30BaHUEBUICOMATEPHAIIOB), HCCIeA0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHIA ATIOMUHUS U
THAPOKCHIA IIMHKA, PEIICHHE JKCIEPUMEHTAIBHBIX 3aJau Mo TeMe «BaxHeimme MeTaimel U ux
COEIUHEHUS.

XuMus M OKpyKaoLias cpeaa.

BemectBa 1 Marepuanbl B NOBCEJHEBHOM >KM3HU 4YelloBeKa. be3omacHoe MCMoiab30BaHUE
BEIIIECTB U XUMUYECKUX Peakiuii B ObITy. [lepBas moMoIp mpyu XMMUYECKUX 0’KOTaX U OTPABIICHUSX.

XVUMHYECKOE 3arpsi3HEHUE OKpyKarleld cpenasl (MpenenbHas IOMyCcTUMas KOHIICHTPAIUs
Beniects (nanee — [1/IK). Ponp xumuu B penieHun 3K0J0THYECKUX MPOOIIEM.

XUMUYECKUN IKCIIEPUMEHT:

M3yueHue o0opasIoB MaT

epuasnoB (CTEKJIO, CIUIaBbl METAJUIOB, TOJTUMEPHBIE MaTEpPHAIIBI).

MexnpeaMeTHbIe CB3M Peanmzanusi MEXIPEAMETHBIX CBS3€H MpU U3YYCHHUH XUMUHU B 9
KJIaCcCe OCYIIECTBISETCS Yepe3 MCIOJNb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHUN, TaK U
TIOHSATUH, SBIISIOIIMXCS CUCTEMHBIMHU TSI OTJICIBHBIX MTPEAMETOB €CTECTBEHHOHAYYHOTO ITUKJIA.

OO0mre ecTeCTBeHHO-HAyYHbIC MOHATHS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs], aHATIH3,
CUHTE3, KJaccuUKaIus, TePUOIUIHOCTh, HAOIOICHHE, YKCIIEPUMEHT, MOICIIUPOBAHNE, U3MEPEHHE,
MO/JIeTIb, SIBJICHUE, TAPHUKOBBIN 3(DPEKT, TEXHOJIOT S, MaTEPHAIIBI.

®dusnka: Marepusi, aToM, OJJIEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKIUI, W30TOIIHI,
PaaOAKTUBHOCTh, MOJIEKYJIA, INEKTPUUECKUN 3apsij, MPOBOJHUKH, MOIYIPOBOJIHUKH, TUIIEKTPUKH,
(dhoTOdNIEMEHT, BEIIECTBO, TeIo, O0O0BEM, arperaTHOe COCTOSHHME BEIIeCTBa, Tra3, pacTBOD,
PacTBOPUMOCTD, KPUCTAILTUYECKAs] PEIIETKA, CIUIaBbl, (PM3MUECKHUE BEITWYMHBI, €AMHUIIBI U3MEPECHHUSI,
KOCMHYECKOE€ MPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJTHIIE.

buonorus: ¢orocuHTe3, npixaHue, Ouocdepa, 3KOCHCTEMa, MHUHEPAIbHbIE YIOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MOPOJIBI, TIOJE3HBIE UCKOMAaeMEbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



IInanupyemMblepe3yJIbTaTHIOCBOCHUSI TNPOIPAMMBINO XMMHMHHA YPOBHE OCHOBHOIO
001ero ooOpazoBaHus

JInuHOCTHBIE pe3yJIbTaThl

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOIO oO0miero oOpa3oBaHUS
JOCTUTAIOTCSl B XOJ€ OOY4YEHMs] XMMHUHM B €IUHCTBE yue€OHOW M BOCIUTATEJIBHOH NESATEIIBHOCTH B
COOTBETCTBUM C TPAJAULHMOHHBIMU POCCUHUCKHUMH COLMOKYJIBTYPHBIMH U JTYXOBHO-HPAaBCTBEHHBIMHU
LIEHHOCTAMHU, TPUHATHIMA B OOIIECTBE MpaBWIAMH ¥ HOPMaMU TOBEICHUS U CIOCOOCTBYIOT
IpoIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLTUATTU3AIMH 00YYaIOIIHXCSl.

JImdHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAlOIIMXCS PYKOBOJICTBOBAThHCS
CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMI U pacHIMPEHUE ONBITA JIEATEIbHOCTH Ha €€ OCHOBE,
B TOM YHCJIE€ B YACTH:

1) mnaTpuoTH4ecKOro BOCIHTAHMA: IEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY
KYJbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACJICIMI0, TOHUMaHUs 3HAYCHUS] XMMUYECKON HAayKU B
KHU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOW MH(pOpMAaLuel O MepeToBBIX
JOCTH)KEHHMSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX
3HAHUAX 00 YCTpPOHCTBE MHUpa U OOIIECTBA;

2) rpakIaHCKOr0 BOCIHUTAHHUSA: IPEJCTABICHUS O COLMAIBHBIX HOpPMax U IMpaBUiIaX
MEXJIMYHOCTHBIX OTHOIICHHWH B KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-HCCIeI0BaTENbCKOM, TBOPUYECKON U APYrHMX BUIAX JESATENbHOCTH, TOTOBHOCTU K
pa3sHOOOpa3HON COBMECTHOHM JESTEIBHOCTH NpPU BBIMOJHEHWH YYEeOHBIX, IMO3HABATENIBHBIX 3a/ad,
BBITIOTHEHUH XHUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX TMPOEKTOB, CTPEMIICHUA K
B3aMMOIIOHMMAHUIO W B3aWMOIIOMOIIM B TIPOLIECCE 3TOM Y4eOHOH MAEATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEICHHE U MOCTYIKM CBOMX TOBAPHUILEH C MO3UIMH HPABCTBEHHBIX M IPABOBBIX
HOPM C Y4ETOM OCO3HAHHMS MOCJIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 NMO3HAHHUSI: MHUPOBO33PEHUYECKUE IIPE/ICTABIICHHS O BEIIECTBE M
XUMHUYECKON peaKkluu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIISAIOIINE
OCHOBY Il TOHMMAaHHs CYIIHOCTM HAyyHOM KapTUHBI MHpa, NPEACTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS NMPUPOAbI, B3aUMOCBS3X YEJIOBEKA C MPUPOAHON CpeAoi, O pOJId XUMUU
B MIO3HAHMM ITUX 3aKOHOMEPHOCTEN; IT03HABATEIbHBIE MOTUBBI, HAIIPABIECHHBIE HA TIOJYyYEHUE HOBBIX
3HAHUA 1O XUMHUH, HEOOXoAuMble [UIsi OOBSCHEHUS HaOJI0aeMbIX TIPOLIECCOB U  SIBICHUH,
MO3HABaTENbHOM, HMH(POPMAIIMOHHOW W YHUTATENbCKOHM KyJNbTyphl, B TOM 4YHCIE HaBBIKOB
CaMOCTOSITENIbHOPA0OThI €  y4YeOHBIMHM TEKCTaMM, CIPABOYHOM JIMTEPATYpOH, JOCTYHIHBIMHU
TEXHUYECKMMHU CpEJICTBAMU HMH(OPMAIIMOHHBIX TEXHOJOIMH; MHTEpec K OOYYEeHHUIO U IO3HAHHUIO,
JM0003HATENBHOCTh, TOTOBHOCTh W CHOCOOHOCTH K  €aMOOOpa3OBaHWIO, MPOEKTHOM W
HCCIIEI0BATENCKON ESTETbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBICHHOCTU M YPOBHS OOydeHUs B
JaTbHEHIIIEM;

4) ¢popMHpOBaHUS KYJAbTYPbI 3J0POBbSI: OCO3HAHUE LIEHHOCTH >XM3HH, OTBETCTBEHHOI'O
OTHOIIEHUS K CBOEMY 370POBbIO, YCTAHOBKH Ha 370pOBbIM 00pa3 KM3HU, OCO3HAHUE MOCIEICTBUN U
HENpUATHE BPEIHBIX NMPHUBBIYEK (YIOTPEOICHHs aIKOTrOjs, HAPKOTHUKOB, KypeHUs), HEOOXO0IUMOCTH
coOmofieHHsT TpaBuJl 0€30MacHOCTH MpH OOpalleHWH C XMMHYECKHMHU BEIeCTBaMU B OBITY U
peaNbHON KU3HH;

5) TpyaoBoro BocHHMTAaHMsI: WHTEPEC K MPAKTHUYECKOMY H3yuUeHUIO Tpodeccwit u Tpyaa
Pa3IMYHOIO PoAa, yBaXKEHHUE K TPYy U pe3yJibTaTaM TPYIOBOM JEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUsI TPEAMETHBIX 3HAHUW IO XWMHHU, OCO3HAHHBIM BBHIOOP WHAMBHUAYAIbHON TpaeKTOpUU
NPOAOIDKEHUsT 00pa3oBaHUS C Y4YETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, yCHemHoi mnpodecCHOHaNbHON MAESITENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIalTUPOBATHCS B MPO(ecCHOHAIBHOM Cpefie;

6) 3K010rMYecKOro BOCIMTAHMSA: SKOJIOTMYECKH LieJecooOpa3HOe OTHOILIEHHE K MPUPOJE
KAaK MCTOYHHMKY >KM3HM Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHHUS, NOHUMAaHHE LIEHHOCTH 370pPOBOIO U
Oe3omacHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (U3HUECKOMY U
NICUXUYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTU COOJIOACHUS MpaBusl 0€30MacCHOrO MOBEACHUS MPH
paboTe ¢ BelecTBaMu, a TAaK)Ke B CUTYalUsAX, YTPOXKAIOUINX 3I0POBBIO U )KU3HH JIIOJIEH;



CIIOCOOHOCTH TPUMEHSATH 3HAHMSI, MMOTyYaeMble TIPU M3YyYEHUM XUMUU, IJIs PEIIeHUs 3a/1ad,
CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEIOM, /ISl TTOBBIIIEHUS] YPOBHS 3KOJIOTHYECKON KYJbTYPHI,
OCO3HAHMA TIO00ATBFHOIO XapaKTepa 3KOJOTMYECKUX MpoOIeM M MyTell MX peIIeHUs MOCPEACTBOM
METOJI0B XMMHH, HKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHHMKAaTUBHOM U COLIMAJIBHOM ITPAKTHKE.

MeTtanpeameTHblepe3yabTaThl

B cocraBe MerampeaMeTHBIX pe3yJbTATOB BBLICISIOT 3HAYMMbIE Ui (OPMHPOBAHUS
MHUPOBO33pEHHUs OOIleHAyYHbIe MOHSATHS (3aKOH, TEOpHWs, HPHUHLHI, TUNOTe3a, (GakKT, CHUCTEMa,
MPOLIECC, AKCIEPUMEHT M JPYroe.), KOTOpbIe HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeaMeTax M IO3BOJSIIOT Ha OCHOBE 3HAHMN W3 3THUX IMPEIMETOB (OPMHUPOBATH MPEICTABICHHE O
LEJIOCTHOW Hay4yHOM KapTHMHE MHpa, U YHUBEpCaJbHbIE Yy4eOHBbIE [EHCTBUS (TIO3HABATENbHBIC,
KOMMYHUKATHBHBIC,PETYIISITUBHBIE), KOTOphle O0ecrneynBaoT (OPMHPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHBIE YHMBepPCcaJbHbIe YUeOHbIe AelicTBUS

Ba3zoBble Jjornueckue aeiicTBHA:

YMEHHMS UCIOJIb30BaTh MPUEMBI JIOTMUECKOIO MBIIIJIEHUS TP OCBOSHUM 3HAHUI: PaCKpbIBaTh
CMBIC XUMUYECKUX TOHATUHN (BBIICIATh UX XapaKTepHbIe MPU3HAKU, YCTaHABIUBATH B3aMOCBS3b C
APYTUMH TIOHSATHSIMH), HCIIOJNB30BaTh MOHATHS s OOBSCHEHHS OTHENBbHBIX (DAaKTOB W SIBICHHH,
BBIOMpATh OCHOBAHMSI W KPUTEPUH JUIS KIACCH(PUKAIUU XUMHUYECKHX BEIIECTB M XUMHYECKHX
peakuui, yCTaHaBJIMBAaTh NPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXKIY OOBEKTAMH H3Y4YEHMsI, CTPOMTH
JIOTUYECKHE paccykIeHus (MHIyKTUBHbIC, ACAyKTUBHBIC, IO AaHAJOTHUH), JeNaTh BBIBOABI H
3aKJIFOUYEHUS;

yMEHHE MPUMEHSTh B MPOIECCe MO3HAHUS MOHATHS (IIpeIMETHhIE M MeTampeIMeTHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENIH, HCHOJIb3yEMblE B XHMHH, IpeoOpa3oBbIBaTh LIMPOKO
MpPUMEHSIeMblEe B XHMHUU MOJCJbHBIE MPEJICTaBICHUS — XUMHUYECKUH 3HAK (CHMBOJ JJIEMEHTA),
XuMHuueckas (Gopmysa U ypaBHEHHE XUMHUYECKON peakluu — MpU pelIeHUH y4eOHO-I103HAaBATEIbHbIX
3a/1a4, C Y4€TOM 3ITHUX MOJEJIbHBIX MPEACTaBICHUN BBISBIATh U XapaKTE€PU30BATH CYLIECTBEHHBIE
MPU3HAKH U3YYaeMBIX OOBEKTOB — XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIIHiA, BBISBIATH OOIINE
3aKOHOMEPHOCTH, TNPUYMHHO-CICJCTBEHHBIE CBA3M M NPOTHBOPEYMsS B M3Yy4YaeMBbIX IpolLeccax U
SIBIICHUSIX.

ba3oBble Hccien0BaTeIbCKUE 1eHCTBUA:

YMEHHE UCIOJIb30BaTh MMOCTABJIEHHBIE BONPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAaKKe
B KauecTBE OCHOBBHI 7Sl (HhOPMUPOBAHMSI TUIMOTE3bl MO MPOBEPKE MPABUILHOCTU BBICKA3BIBAEMBIX
CYXJICHUH;

npuoOpeTeHre OmblTa MO IUIAHUPOBAHHMIO, OPraHM3allid U MPOBEIECHUIO YYEHHYECKHX
SKCIIEPUMEHTOB, yYMEHHE HaOJI0JIaTh 3a XOJOM IIPOIECcCa, CaMOCTOSTENbHO IMPOrHO3HPOBATh €ro
pe3yabTar, (opMynupoBaTh OOOOINEHHS U BBIBOABI IO pe3yJbTaTaM IMPOBEIEHHOIO OIbITa,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Padora ¢ naopmanmeii:

YMEHHE BBIOMPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIUIO PAa3INYHBIX BHIO0B U
dbopM TpelncTaBICHUS, MOJy4aeMyl M3 Pa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJApHAs IJUTEparypa
XUMHYECKOTO COJIepP KaHMsI, CIIpAaBOYHbIE MOCOoOUs, pecypchl VHTepHeTa), KpUTUYECKH OLIEHUBATH
MPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

yMEHHE MPUMEHSTh pa3lIMyHble METOJbl M 3alpoChl MPU MOUCKE U O0TOOpe MH(pOpMauuu U
COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIUMBIX JUIS BBIOJHEHUS YYEOHBIX W TMO3HABATENBHBIX 3a/1a4
OnpeAeNéHHOro THIA, NpUOOpeTeHHe omnblTa B 00JacTH HCIOJIB30BaHUS HMH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIaJCHUEKYJIbTYPOM aKTUBHOTO UCIOJIb30BAHUSA Pa3IUUYHbBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTHUMalIbHYIO (hOpMy MpeicTaBieHus: HH(OpMaLuu
U WJUTIOCTPUPOBATH pelllaeMble 3a7aud HECIOXKHBIMH CXEMaMH, AWarpaMMaMH, IPYTUMH (opMaMu
rpauKy ¥ UX KOMOMHAITUSIMU;

YMEHHUE WHCIONb30BaTh M aHAIM3UPOBAaTh B IMpolecce Y4eOHOW M HCCIeI0BaTEeIbCKON
NS TeIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEIbCKOT0 X0341iCTBAa M TPaHCIOpTa Ha
COCTOSIHME OKpYyXKamolei mnpupogHoi cpenbl. KoMMyHHKaTHBHBIE YHHBEpCAJbHBIE YyueOHbIE
NeHCTBUS: yMEHHE 3aJaBaThb BONPOCHl (B XoAe aAuaigora u (WiIM) JAWCKYCCHU) IO CYLIECTBY



oOcyxnaeMoi  TeMbl, (OPMYIHPOBATH CBOM  MPEUIOKEHUS  OTHOCHTEIBHO  BBITIOJIHEHUS
IIPEUIOKEHHON 3a7aui; IPHOOPETEHNE ONBITA NMPE3EHTALNN PE3yJIbTaTOB BBITOJHEHUS XMMUYECKOTO
SKCIepUMeHTa (JJabopaTOPHOTO OMBITA, JTAOOPATOPHOU PabOTHI MO MCCIETOBAHUIO CBOMCTB BEIIECTB,
y4eOHOTO MPOCKTA);

3aMHTEPECOBAHHOCTH B~ COBMECTHOM  CO  CBEpCTHUMKAMU  IIO3HABAaTEIbHOM U
HCCIIEI0BATEIbCKON JIEATEIBHOCTH MPHU PELICHUH BO3HUKAIOUIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COIJIACOBAHUS MO3UIMHN (00CYyXIeHHUs, OOMEH MHEHHMSMH, «MO3TOBBIC LITYPMBI,
KOOpJMHALMSI COBMECTHBIX NIEHCTBUM, ONPEIEICHUE KPUTEPUEB IO OLCHKE KAa4eCTBA BBIIIOJHEHHOU
paboTHI U ApYyTHE);

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHME CaMOCTOSITEIIBHO ONPENENATh LENH AEATECIbHOCTH, ILUIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJHMPOBATh M MPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTh, BEIOMpPATh Hamboiee
3¢ deKTUBHBIE CIIOCOOBI PEelIeHUs yYEOHBIX M IO3HABATENIbHBIX 3a/1a4, CAMOCTOSITENIbHO COCTABIATh
UM KOPPEKTUPOBATh IPEUIOKEHHBIM AJITOPUTM JIEUCTBUM IIPU BBIIOJIHEHUU 3aaHUM C Y4ETOM
IIOJyYeHHUs HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PpEeakUusX, OLCHHUBATh
COOTBETCTBHUE IOJIyUEHHOI'O PE3yJIbTaTa 3asiBICHHOM L€, YMEHHUE HUCIIOJIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, ITpeijlaraéMble B yCIIOBUU 3aJaHUM.

IIpenmeTHBIepe3yJIbTATHI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHIO O05S3aTEBHOTO  COJEpKaHMs,
YCTaHOBJICHHOTO  JaHHOW  (enmepanpHO  pabodeid  MporpaMMol,  BBIICISIFOT:  OCBOCHHBIC
00yyaroIMMUCs Hay4HbIE 3HAHMsI, YMEHHUS M CIIOCOObI ACHCTBUI, crnienupuyeckue Ui NpeIMeTHON
obmacti «XUMUS», BHIBl JEATCILHOCTH IO TOJyYEHHIO HOBOTO 3HAHUS, €ro HWHTEPIPETALNH,
IpeoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX M HOBBIX CUTYaLUIX.

K xoHuy oOydenuss B 8 Kjacce NpeAMETHbIE pPe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb C(POPMUPOBAHHOCTh y OOYYAIOIIUXCS YMEHUH:PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKHX
MOHATHM: aTOM, MOJIEKYJa, XUMUYECKUN 3JIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE BELIECTBO, CMECh
(omHOpOAHAs M HEOIHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHash M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJsI XUMHYECKOIO »3JEMEHTa B
COEJIMHEHUH, MOJISIPHBIM 0O0BEM, OKCHJ, KHUCIOTA, OCHOBAaHUE, COJIb, 3JIEKTPOOTPULATEIHLHOCTD,
CTENEeHb OKHUCIIEHUS, XMMUUYECKasl peaklus, Kiaccu(uKalus peakluii: peakliui COeAUHEHNUS, peaKuu
pas3NoKeHus], peakK 3aMeIIeHUs], peaklui 0OMeHa, 9K30- U SHJO0TEPMUYECKHE PEaKIIUHU, TETJI0BOM
addexT peakmuu, SAPO aTroma, IEKTPOHHBIA CJIOM aToma, aTOMHas OpOWTal b, PaJAUyC aroma,
XUMHYECKasl CBSA3b, NOJIIPHAsI U HETIOJSIpHAsl KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, HOH, KATHOH, aHUOH,
pacTBoOp, MaccoBasi 10151 BellecTBa (MPOIEHTHAsE KOHLEHTPALKs) B paCTBOPE;

WTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUI U MPUMEHATH 3TH MOHATHUS
IIPY OIIMCAHUM BELLECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XMMUYECKYIO0 CHUMBOJMKY JUIS COCTaBiIeHHs (OpMyIl BEIIeCTB M ypaBHEHUH
XUMHYECKUX PEAKIIUiL;

OTIpeNieNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX, CTENIEHb OKUCICHUS
AJIEMEHTOB B OHMHApHBIX COEAMHEHMSIX, INPUHAIJICKHOCTh BEIIECTB K ONpPEAENIEHHOMY Kiaccy
coeiMHeHUil nmo ¢opmynaM, BUJ XUMHUYECKOW CBSI3M (KOBaJICHTHas M MOHHAs) B HEOPraHWYECKHUX
COETMHEHUSX;

packpbiBaTh cmblca  [lepumonmdeckoro 3akona J[.MI. MeHnaeneeBa: J1eMOHCTpUPOBATh
MOHMMAaHHUE TEePUOJNYECKON 3aBHCHUMOCTH CBOWCTB XMMHYECKHMX JJIEMEHTOB OT UX TOJIOXKEHUS B
Ileproanueckoil cucTeMe, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

OTKCBHIBATh M XapaKTepH30BaTh TaOnu4Hyo Gopmy [leproandeckoit cuCTEMbl XMMHYECKHX
AJIEMEHTOB: pPa3InyaTh MOHATHSA «riaBHas noarpynna (A-rpynma)» u «mobouynas noxarpynna (b-
rpymnmna)», Mauble U OOJbIINE MEePUOJIbl, COOTHOCUTh O00O3HAYEHMS, KOTOpPbIE MMEIOTCS B TabiuIe
«ITepmognyeckas cucrema xumudeckux dnemeHtoB .M. MeHngeneeBa» ¢ YHCIOBBIMH
XapaKTepUCTUKAMU CTPOEHHsI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB M 3apsij sijipa, oOIee YHuciIo
AJIEKTPOHOB U pacrpeesieHHue UX 0 AIEKTPOHHBIM CIIOSIM);

KJacCU(UIUPOBaTh XMMUYECKHE OJJIEMEHTHI, HEOpPraHWYeCKHUe BEIeCTBa, XHMHUYECKHE
peakuuu (1Mo YUCIy U COCTaBY YYacTBYIOIIUX B pEaKLMU BEIIECTB, MO TEIUIOBOMY 3D (DeKTy);



XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3IMUHBIX KJIACCOB,
NOJTBEPXK/asi ONUCAHME IMPUMEpPAaMHM MOJEKYJSPHBIX YPAaBHEHHH COOTBETCTBYIOIMX XMMHUYECKHX
peaKuuii;

IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX KaueCTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKaHUSI XUMUYECKUX ITPEBPALICHUN B pa3JIMUHbIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacchl BEILIECTB, MAaCCOBYIO JIOJIIO
XMUMHYECKOT0 3JIEMEHTa 10 (POpMyJie COSMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IPOBOIUTH
pacy€Thl 110 YpaBHEHUIO XUMUYECKOH peaK1uu;

IPUMEHATh OCHOBHBIE OIEpPAllMM MBICIMTEIBHOM JESITEeIbHOCTH — aHAJIW3 U CUHTE3,
cpaBHEHHE, 0000IIeHNEe, CUCTEeMAaTH3AINI0, KIaCCU(UKAIMIO, BBIABICHHE NMPUYUHHO-CIEICTBEHHBIX
CBsI3eH — JJIs1 M3YYEHUsS CBOMCTB BEIIECTB M XMMHUYECKHX pPEaKLUi, eCTEeCTBEHHO-HAYYHbIE METOMbI
[I03HAHUS — HA0JII0JIEHUE, U3MEPEHUE, MOAEINPOBAHNE, IKCIIEPUMEHT (peajlbHbIN U MBICIIEHHBIH);

CJIeZIOBaTh IIPAaBUJIAM I10JIb30BAaHHS XUMUUECKOM MOCYI0M U 1a00paTOpHBIM 000py10BaHHUEM,
a TaKKe MpaBWJIaM OOpaIlIeHUsl C BEUIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU IO BBINOJIHEHHIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO HNOJIYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOAOPOAA
U KHCIIOpOJa), NPUTOTOBIEHHUIO PAcCTBOPOB C OINPEAEIEHHOW MaccOBOW [J0Jie pPAacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh U NMPOBOAMTH XMMHUYECKHE SKCIIEPUMEHTHI [0 PACMO3HABaHUIO PACTBOPOB
IeJI0YeH ¥ KUCIIOT C MIOMOIIBIO0 HHIAMNKATOPOB (JakMyc, (eHoN(TaTIeHH, METHIOPAHK U IPYTHE).

K koHiy oOyuenus B 9 kJiacce IpeIMeTHbIE pe3yjbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHHUI:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKMX IOHATHH: XUMHUYECKUI 3JIEMEHT, aToM,
MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIECTBO, CJIOXKHOE BEIIECTBO, BaJIEHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTh, CTENIEHb OKHCICHUS, XMMUYECKas peakiys, XUMHUYECKasl CBS3b, TEIJIOBOM
3pdeKT peakuuu, MOJdb, MOJSIPHBIA  O00BEM, PACTBOp, DIEKTPOJIUTBL,  HEIIECKTPOJHUTHI,
JIEKTPOIMTUYECKAs AUCCOLMALUS, PEAKIIMY HOHHOTO 0OMeHa, KaTaln3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTuMble W HEOOpAaTUMBIE PEAKIHNU, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKUCIUTEIb,
BOCCTQHOBUTEJIb, OKUCIIEHHME M BOCCTAHOBJIEHHE, aJUIOTPONHUsA, aM(pOTEPHOCTb, XMMHUYECKas CBs3b
(xoBaJIeHTHAsi, MIOHHAs, METAJUIMYECKasl), KPUCTAJUINYECKash PEIIETKA, KOPPO3Us METAIIOB, CIUIABBI,
CKOPOCTb XUMUYECKON PEAKINH, TPeeabHO JonycTumas konueHTpauus [11K Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUN M MPUMEHSATHITH TOHSATHS
IIPY OIIMCAHWUHM BELECTB M UX IPEBPAIICHUN;

MCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIHMKY JJIsi COCTaBJIEHUs (POPMYJ BEIIECTB M ypaBHEHUI
XUMHUYECKHUX PEaKINii;

OTIpE/EIATh BAJIEHTHOCTh M CTENEHb OKHCIIEHUS XUMHYECKHX 3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa, IPUHAMIEKHOCTh BEUIECTB K ONPEIEIEHHOMY KJacCy COEIMHEHUH II0
dbopMynaM, BUA XUMHYECKOM CBSI3M (KOBAJIECHTHAs, MOHHAs, METaJUIMYecKas) B HEOPraHMYECKHX
COEMHEHUSX, 3apsA]] MOHA IO XHMMHYECKOH (opmyie, XapakTep cpeabl B BOJIHBIX pacTBOPax
HEOPraHUYECKUX COEAMHEHUN, THUI KPUCTAINIMYECKON PEeIIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbIca [lepuonnueckoro 3axona [I.JMI. MenzneneeBa M I€MOHCTPUPOBATh €r0
MIOHMMAaHME: OIUChIBATh U XapakTepus3oBaTh TalOiauuHyro Qopmy Ilepuoanueckoil cuctemsl
XMMHUYECKHX 3JIEMEHTOB: pa3inuyaTh MOHATUS «TJaBHasg mnoarpynna (A-rpynma)» M «1mobodHas
noarpynna (b-rpymnma)y, Mansie 1 60IbIINENIEPHObI, COOTHOCUTH 0003HAUYEHUsI, KOTOPbIE UMEIOTCS B
NEpUOIMYECKON TabimuIe, C YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsj sipa, OOIIee YUCIO AIEKTPOHOB U pacHpeesIeHne UX MO AJIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B W3MEHEHMM CBOMCTB DJIEMEHTOB U UX COCJMHEHUH B
npejenax MajbIX EPUOO0B U INIaBHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE OJJIEMEHTHI, HEOPraHWYeCKHEe BEIeCTBa, XHMHUYECKHE
peakuuu (MO YMUCIY WM COCTaBY YYacTBYIOLIUMX B pEaKlUU BEIIECTB, IO TerioBoMy 3¢ dexTy, mo
U3MEHEHHUIO CTENEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

XapaKTEepU30BaTh (OMUCHIBAThH) OOIIHE U CIENUPUISCKHE XUMUYECKUE CBOMCTBA MPOCTHIX H
CIIO)KHBIX BEILECTB, TOJATBEP)KJasi ONHMCAHUE NPUMEpPaMH MOJEKYJSPHBIX M HOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;



COCTaBJIATh YPAaBHEHUS DJICKTPOJUTHYECKOM JUCCOLMALMUA KHUCIJIOT, LIEI0YEe U COJEH,
MOJIHBIE W  COKpalll€HHbIE ypaBHEHUS peakuuid HMOHHOrO OOMEHa, YpaBHEHUS pEaKIHii,
MOATBEPKIAOIINX CYIIECTBOBAHUE T€HETUYECKOM CBA3U MEK/ly BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh  CYLIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUA  IOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO JOJIO
XUMHUYECKOT'0 3JIeMEHTa 1o (popMyJie COeIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH
pacy€Thl IO YPaBHEHUIO XUMHUYECKON PEAKIINU;

coOIIoAaTh MpaBuiia MOJb30BAHUS XUMUYECKON MOCY 1011 U J1a00paTOpHBIM 000pyA0BaHUEM,
a Tak)Ke MpaBuia OOpaIICHHsI C BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH IO BBITIOJHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB MO MOJYUYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa
Y YTJIEKHUCIIOTO Ta3a);

MIPOBOJIUTh PEAKIMHU, MOATBEPKAAIOIIME KAUYEeCTBEHHBIM COCTAaB paA3JINYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MyTEM XJIOPH-, OpOMUI-, HOIUI-, KapOOHAT-, (hocdar-, CUIHKaT-, Cyibdar-,
TUAPOKCH/I-MOHBI, KATUOHbl AMMOHMS U HOHBI HM3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

MIPUMEHATH OCHOBHBIE OIl€pallMi MBICIIUTEIIbHOM ACSITEIIbHOCTA — aHAIM3 U CUHTE3, CPAaBHEHUE,
00001IeHIEe, CHCTEMATH3AIUIO, BBISIBIICHUE IPUYMHHO-CIICICTBEHHBIX CBS3EH — JUIsl H3yYeHHS CBOWCTB
BEIIECTB U XMMHUYECKHUX PEaKIIHii, e€CTECTBEHHOHAYYHBIE METO/IbI TIO3HAHUS — HAOIIOACHHE,
U3MEpEeHUEe, MOIEIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbII U MBICIICHHBIH )

®enepanbHas padouasi NPOrpaMMa 1o y4eGHoMy npeamMery «Xummusi»
TemaTH4eckoe NJIaHNpPoBaHue. 8 KiIacchl

HaumenoBanue pa3nenoB u Tem KonuuectBo | Dnekrponnbie (udpoBbie) 00pazoBaTeIbHbIC
POrPaMMBI 4acoB pecypcesl
Pa3pnea 1. IlepBoHayanbHble 20
XMMHYeCKHe MOHATHS
1.1 Xumus — BaxkHast 0071aCTh 5
€CTECTBO3HAHUS U IPAKTUYECKOMN bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
JesITebHOCTH YeJIOBEKa
1.2 BeniectBa 1 XUMHUYECKHE PEAKIIMH 15 bubnuoreka [IOK https://m.edsoo.ru/7f41837¢
Paznen 2. BaxkHeliune 30
NpeACcTABUTETH HEOPTaHUYeCKUX
BelIeCTB
2.1Bo3nyx. Kucnopon. I[lonsrue 06 6 bubmmoreka [{OK https://m.edsoo.ru/7f41837c
OKCHJax
2.2 Bonopog. [lonsitue o kuciorax u 8 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
COJISIX
2.3 Bona. PactBopsr. [TonsTue 06 5 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
OCHOBAHHUSX
2.4 OCHOBHBIE KJIACCHI 11 bubmuoreka I{OK https://m.edsoo.ru/7f41837c
HEOPraHWYECKUX COCTMHEHUN
Pasnea 3. [lepuoauyeckuii 3aK0H 1 15 bubnuoreka LIOK https://m.edsoo.ru/7f41837c
Ilepuoanueckasi cucrema
xuMudecknx iementon 1. U.
MenpaeneeBa. CTpoeHue aTOMOB.
XuMuyeckas CBfi3b.
OxkuciauTe/bHO-
BOCCTAHOBHTE/IbHbIE PEAKIIUH
3.1 Ilepuouyeckuii 3aKOH U 7 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
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Ilepuoanueckas cucrema
XHMHYECKHX dj1eMeHToB /I, M.
Menpeneea. CTpoeHue aroma

3.2 Xumu4ecKkas CBSI3b. 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC

peakuu

Pe3epBHOE BpeMmsi 3 bubnmoreka [{OK https://m.edsoo.ru/7f41837c
OO011ee KOJIMYECTBO YACOB IO 68

nporpamMmme

DenepajbHasi padouyasi nporpaMma 1o y4eOHoMy npeamery «Xumus»
TemaTnueckoe NJIAHNPOBaHME. 9 KIACCHI

HaumeHnoBanue pa3nennos u Tem KommaectBo | Dnexrponnsie (1ndpoBbie) 00pa3oBaTeIbHBIE
IPOTrPaMMBI 4acoB pecypcesl
Pa3zneua 1. BeliecrBo M xXuMu4eckKue 17
peakuuu
1.1 IloBTOpEHUE U yriayOieHue 5 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
3HaHUI OCHOBHBIX pa3JIeNioB Kypca 8
KJacca
1.2 OcHOBHBIE 3aKOHOMEPHOCTHU 4 bubnuorexa LIOK https://m.edsoo.ru/7f41a636
XMUMUYECKHUX peaKIuii
1.30nexTponurnyeckas 8 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
aucconyanus. XuMU4eCKUe peakiuu
B pacTBOpax
Paznea 2. Hemerawinl U ux 25
coeIMHEeHH.
2.100m1as xapakTepucTHKa 4 bu6nuoreka LIOK https://m.edsoo.ru/7f41a636
XUMHUYECKHX NIEMEHTOB VIIA-
rpynisbl. 'ajgoreHsl.
2.2 O61mas XxapakTepuCcTUKa 6 bu6nuoreka LIOK https://m.edsoo.ru/7f41a636

XUMHUYECKUX dIeMeHTOB VIA-
rpynmsl. Cepa u €€ coeAMHEHUs

2.3 OOwas xapakTepucTuKa 7 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
XMUMUYECKHX 3JIEMEHTOB VA-Tpynibl.

Azot, ochop 1 ux coenMHEHUsI.

2.4 O61mas XxapakTepucTuKa 8 bu6nuoreka LIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUX 371eMeHTOB [VA-

IPYIIBL. YTIEPOA U KPEMHUH, U UX

COEIMHEHMUSI.

Pasnea 3. Meranisl 1 uX 20

coeJMHEeHHsl.

3.1 O0mme CBOMCTBA METAJINIOB 4 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
3.2 Baxueimme MeTauIbl U X 16 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
COEIMHEHMS

Paznen 4. Xumus u okpyskaromas

cpena

4.1 XuMus ¥ OKpykaromias cpena 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
Pe3epBHOe Bpemsi 3 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
O0mee KOJHYECTBO YaCOB 10 68

nporpamMmme
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IMoypounoe mianupoBanme 8 Kjacc

Ne KosunyecTBO 4acoB
Naran JIeKTPOHHBbIEU(PPO
I B  Kourpouas  IIpakTuye BbIe0Opa3oBaTEIbHBI
Temaypoka 3y4eH
/ ce  HblepaGor  ckmepabor e
I o bl bl PECYpPChI
[Ipenmer XUMHUH.
Ponp xumMuu B KU3HU bubmiorexa oK
1 https://m.edsoo.ru/ff0d
yenoBeka. Tema wu
210c
BEILIECTBA
[TonsaTHe o MeTomax bubmiorexa LOK
A 1 https://m.edsoo.ru/ff0d
MTO3HAHKS B XUMHUHU
227e
[IpakTnueckas
pabota Ne 1
«IIpaBuma paboTel B bubnnoreka [HOK
nabopaTopuu u 1 https://m.edsoo.ru/ff0d
npuéMbl  OOpalIeHus 23dc
c 1abopaToOpPHBIM
00opyIoBaHEM)
YucTtele BemIeCTBA U bubnuorexa HOK
CMECH. Croco0br = 1 https://m.edsoo.ru/ffod
pazzeneHusi cMecen 26ca
IIpaxTrueckas
0 Ne 2
z;a:TZHeHHe cMecei bubamorexa LOK
(2 A oM 1 https://m.edsoo.ru/ff0d
prvepe 28¢8
OUYHCTKHU MOBapECHHOMN
COJIN)»
bubnuorexa HOK
ATOMBI M MOJIEKYJIBI 1 https://m.edsoo.ru/ffOd
2a6¢c
XuMH4ecKue
3JIEMEHTHI. 3HaKu bubnuoreka [HOK
(cUMBOJIBI) 1 https://m.edsoo.ru/ff0d
XUMUYECKHUX 2be8
3JIEMEHTOB
Mboctiie " bubnmoreka HOK
P 1 https://m.edsoo.ru/ff0d
CJIO)KHBICBEIECTBA
2a6¢c
ATOMHO- 1 bubnmoreka [HOK

MOJICKYJISIPHOEYUYEeHU

https://m.edsoo.ru/ff0d
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€

3aKOH IOCTOSHCTBA
cocTaBa BEIIECTB.

XumMuueckas bubnuoreka [HOK
10  ¢opmya. https://m.edsoo.ru/ff0d
Banenrnocts 2eae
aTOMOBXHUMHYECKUXD
JIEMEHTOB
OTtHOocHUTENbHAS - Buorexa LIOK
Pl M .
11 ATOMIA https://m.edsoo.ru/ff0d
OTtHOocHUTENbHAS
323c
MOJICKYJISIpHAsI Macca -
M
acconad Ao buoOmmoreka HOK
XAMHUYECKOTO
12 https://m.edsoo.ru/ffOd
JJIEMEHTA B
350c
COEINHEHUN
KommaecTBo bubnmmoreka HOK
13  BemecTBa. Moib. https://m.edsoo.ru/ffOd
MomnsipHast Mmacca 5230
duznueckue "
XUMUYECKHE bubnuoreka [HOK
14  gBineHus. https://m.edsoo.ru/ffOd
XumMuueckas 37fa
peaxuus
II
PU3HAKH U YCIIOBUS Buborexa 110K
MPOTEKAHUS
15 poTe https://m.edsoo.ru/ffod
XUMHAYECKUX
o 3al6
peaknuii
3aKOH  COXpaHEHMs Bubanorexa 110K
MAacchl B TB.
16 X cc etee https://m.edsoo.ru/ffOd
UMHYECKHA
cerne 3b88
YpaBHCHHS
Brrancnenns
KOJIMYECTBA, MAaCChI Buborexa 110K
TBa ol
17 pettec © https://m.edsoo.ru/ff0d
ABHEHUSIM
YpaBHe 5708
XUMHAYECKUX
peakuuii
Knaccudukanus
XHMH%VCKHX Bubnuoreka [HOK
€Ak
18 1(’ " https://m.eds00.ru/ffod
COEIMHEHMNS, 334
pasoxKeHus, =
3aMeIIeHus, OOMeHa)
19 M. B. JlomoHOCOB — bubnuoreka I[HOK
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Y4EHBIN-
SHIUKIOIEINCT.
O6o06mmenue u
CHCTEMAaTH3alMI3HaH
i

KonrponsHast pabora

https://m.edsoo.ru/ffOd
40c4

Nel o TeMe bubnuoreka LHOK
20  «BemectBa u https://m.edsoo.ru/ffOd
XUMUYECKUE 4290
peaKImy
Bo3znyx — cmech
. C
E:;OB “a Knc;(szB bubnuoreka LHOK
21 AyRa. pod https://m.edsoo.ru/ff0d
— AJIEMEHT u
448e
MPOCTOE  BEIIECTBO.
O30H
duznueckue u
::(I)\/II)'II/ZI”IFZZKHI(GI/ICHO [ir:] bubmmorexa LOK
22 PoA https://m.edsoo.ru/ffOd
(peakuu OKHUCIICHHS,
4614
TOpPEHHUE).
[TonsTHEOOOKCHIAX
CrocoObl MOTy4YeHUS
i:gg()z:janﬂ 11/31 bubnuoreka [HOK
23 patop https://m.edsoo.ru/ffOd
MpOMBIIUIEHHOCTH. I 1
497a
PUMEHEHUECKHUCIIOPO.T
a
TennoBoit  sddexr
XUMHUYECKON
peakiuu, MOHSITHE O bubnuoteka [HOK
24 TepMOXHMHUYECKOM https://m.edsoo.ru/ff0d
YpaBHEHHUH, DK30- H 4790
SHAOTEPMHUECKUX
peaxIusax
TommBo (HedTb,
yroib U MeETaH). bubnuoreka [HOK
25  3arps3HeHue https://m.edsoo.ru/ff0d
BO3[lyXa,  CIHOCOOBI 4cda
€ro MPeOTBPAIICHUS
[IpakTnueckas
6ota Ne 3
z;(?nTaquZHe o TeM:I bubnmoreka HOK
26 4 https://m.eds00.ru/ff0d
cobupanue
4ae?
KHCIIOpO/Ia,

HU3YYCHUC €ro
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

CBOWCTB»

Bonopox — snemeHt
U TIPOCTOE BEUIECTBO.

bubnuoreka [HOK

27 Haxosenue 5 https://m.edsoo.ru/ff0d
4dd0
pupoie
dusunyeckue u
XUMHYECKHE bubnuoreka [HOK
28  CBOWCTBa BOJOpOJA. https://m.edsoo.ru/ff0d
[TpuMeHEeHHEeBOI0PO 4dd0
na
[TonsTHEe O KHMCIOTax bubmioreia oK
29 I comsX https://m.edsoo.ru/ff0d
50d2
CriocoObl mosydeHus bubnuoreka I[HOK
30  Bomopoda B https://m.edsoo.ru/ffod
nabopaTopuu 4ddo
[IpakTnueckas
i?f(?;;qﬁ;e 1o TeM:I bubnuoreka [HOK
31 cobuparme https://m.edsoo.ru/ff0d
4142
BOJOpOJa, H3yYeHUE
€ro CBOMCTBY»
Mossipablii 00BbEM bubnuoreka [HOK
32 rasos. 3akoH https://m.edsoo.ru/ff0d
ABoraapo 542e
Brruncaenus
00bEMa, KOJHMYECTBA
BENIECTBA rasza 1o e€ro bubnuoreka [HOK
33 u3BecTHOMY https://m.edsoo.ru/ffOd
KOJIMYECTBY 55a0
BEIIECTBA WU
00BEMY
Brruucnenus
00bEMOB Ta3oB TIO Bu6miorexa 10K
34 zzam;i?;fe piiﬁg https://m.edsoo.ru/ff0d
, 5708
00BEMHBIX
OTHOILICHUI Ta30B
duznueckue u bubnuoTeka [HOK
35 XmMHYecKue https://m.edsoo.ru/ff0d
CBOCTBA BOJIbI 587a
CoctaB  OCHOBaHHUI. bubnmoreka HOK
36  Ilomsitue 00 https://m.edsoo.ru/ff0d
WHJIMKaTOpax 59e2
37 Bona KaK Bubnunoreka LHOK
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

PacTBOPUTEIIb.
Hacrpinennrsie u
HEHACHIIIEHHEIE

pacTBOpbl. MaccoBas
JOJsA BEIIeCTBA B

https://m.edsoo.ru/ffOd
5b40

pacTtBope
[IpakTnueckas
pabora Ne 5 mo Teme
«ITpuroroBienue Eubamorexa 10K
38 EiCTBOPQB . © https://m.edsoo.ru/ff0d
pe;[emiHHon ) Seba
MaccoBOM JoJiei
pacTBOPEHHOTO
BEIIECTBA»
JIEQOZH Tpon:;aﬂ Pafj;: bubnmoreka IIOK
39 https://m.edsoo.ru/ffOd
«Kucnopon.
6342
Bonopoa. Bona»
OKcHOBL: COCTaB, bubnuoreka LHOK
40  xmaccudukaiys, https://m.edsoo.ru/ffOd
HOMEHKJIATypa 664e
[Tonyuenue u
XUMUYECKUE
CBOMCTBa bubnuoreka [HOK
41  KHCIIOTHBIX, https://m.edsoo.ru/ffOd
OCHOBHEIX 51 664e
aM(pOTEpHBIX
OKCHJIOB
OcHOBaHUS: COCTaB, bubnuorexa HOK
42 kmaccuguKanms, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 67ca
ITonyuenue u bubnuoreka I[HOK
43  XUMHYECKHE https://m.edsoo.ru/ff0d
CBOMCTBa OCHOBAHHUI 67ca
KucnoTsr: COCTaB, bubnmoreka [HOK
44 xmaccudukanms, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa fee2
[Tonyuenue " bubnuoreka [HOK
45  XUMHYECKHE https://m.edsoo.ru/ffOd
CBOMCTBA KHCJIOT fee2
Commn (cpennue):
HOMEHKJIATypa, bubnuoreka [HOK
46  crmocoObl MOTyYeHHs, https://m.edsoo.ru/00a

XUMHUYCCKUC
CBOMCTBA

do474



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

[IpakTnueckas
paborta No 6.
Pewenne

bubnuoreka LHOK

47 ONCHCPHMCHTAILHBIX https://m.edsoo.ru/00a
3aga4 = 10 TeMe d9b7c
«OCHOBHBIE  KJIacChI
HEOPTaHUYECKUX
COCJTUHEHMIN»
I'eneTnueckass CBSI3b Eumorexa 10K
4g MW flaccan https://m.edsoo.ru/00a
HeopraHqu:CKHx 49350
COCTMHCHUI
O6o06mmenue u bubnuoreka LHOK
49  cucremaTuzanus https://m.edsoo.ru/00a
3HAHUI d9cb2
KontponbHas pabota
No3 o TeMe bubnuoreka [HOK
50 "OcHOBHBIE KJIAacChl https://m.edso00.ru/00a
HEOPTraHUYECKHUX d9ela
coenuHeHun"
[TepBbIc ITOIIBITKH
KnacenpuKanun bubnuoreka LHOK
gy CCHMATeckiX https://m.edsoo.ru/00a
siaeMeHTOB. IloHsATHE
doffa
0 Tpymmax CXOJHBIX
3JIEMCHTOB
[Tepuoanueckuit
f’?:;;onnqecxaﬂ " bubnuoreka [HOK
52 https://m.edsoo.ru/00a
CHUCTEMa XUMHYECKHUX
das2c
snementoB [ W.
Menneneena
Mepoms,  rpymms: bubnuoTeka [HOK
53 Hoﬂrpynn’m ’ https://m.edsoo.ru/00a
das2c
Crtpoenue  aTOMOB. bubnmoreka HOK
54 CocraB ATOMHBIX https://m.edsoo0.ru/00a
snep. N3oromsl da342
Crpoenne
AIEKTPOHHBIX
obonouek aTOMOB bubnmoreka HOK
55 anemeHTOB https://m.edsoo.ru/00a
[Tepuoanaeckoit da6bc
cucrtemsl  /I. n.
Menneneena
56  XapakTtepucTtuka bubnuoreka I[HOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

XHMUYECKOr0
JJIEMEHTa 110  €TO0
MOJIOKEHUTO B
[Tepuonuueckoit
CHUCTEME J. n.
MeHnpeneeBa

3Hauenue

[Tepuoauueckoro
3aKOHA JUIsl Pa3BUTHS

https://m.edso0.ru/00a
da824

bubnuoreka LHOK

57 HayKd H TIPaKTHKH. https://m.edsoo.ru/00a
1. U. MengeneeB — da96e
YYEHBIM, IE€Naror u
rpa)xIaHuH
i::::pompﬂu;::;; bubnuoreka [HOK
58 https://m.edsoo.ru/00a
XUMHYCCKHUX
daab8
3JIEMEHTOB
HNonnas xumuueckas bubmiorexa HOK
59 CBA3E https://m.edsoo.ru/00a
dac34
KoBanenTHas bubnuoreka [HOK
60 momsipHas https://m.edsoo.ru/00a
XMMHYECKasl CBS3b daab8
KoBanenTtHas bubnmmoreka HOK
61 HemosspHas https://m.edsoo.ru/00a
XHUMHYECKas CBSI3b daab9
bubnmoreka [HOK
62  CTemneHbOKHCICHHS https://m.edso00.ru/00a
dae28
OxucaurenpHo- bubnuoreka I[HOK
63  BOCCTaHOBHTEIBHBIED https://m.edsoo.ru/00a
CaKINN db076
S " bubnuoreka [HOK
64 BOCCTANOBH IO https://m.edsoo.ru/00a
OCCTaHOBUTE db076
KonTponbHas pabora
Nod o Tene bubnmoreka [HOK
65 ~ https://m.edsoo.ru/00a
«CTtpoeHne  aroma.
db486
XUMHUYECKask CBSI3b)»
P i .
O?;f;;:;im{o ypox bubnmoreka [HOK
66 https://m.edsoo.ru/00a
BOCCTaHOBUTEIIbHBIC
db33c
peaxiuu.
67 Pe3epBHbIit YPOK. bubnuoreka [HOK

Buner  XuMHUecKHxX

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



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

CBSI3EH. d9cb2
Pe3epBHbIit OK.
OCH(I))BHBIG Kﬂ}gz:cm bubmmorexa LOK
68 B — 1 https://m.edsoo.ru/ff0d
y 61c6
COCTMHCHUI
OO011ee YMCI0 KOITUISCTBO 68 4 4
9aCOBIIO MPOTpaMMe
IMoypouHoe nianupoBanue 9kJjace
Ne KosunvecTBO 4acoB
Jar
a DJIeKTPOHHBI
7 Tema ypoxka Be Konrpoasn  IIpakTtuHyec H3y4 ¢ unpposhie
er o0pa3oBareb
I 0 blepadoThI KHepadoThl ZHI/I Hbie pecypent
[Tepuoanueckuit 3aKOH. Bubinnoreka
1 [leproauueckast cuctema | HOK
XUMHYECKHX 3JieMeHTOB [I. https://m.edsoo
W. Menneneesa .ru/00adb59e
3aKOHOMEPHOCTH B bubnuoreka
5 W3MCHCHUU CBOICTB 1 HOK
XUMHAYECKHX 3JIEMEHTOB https://m.edsoo
HEePBBIX TPEX IEPHOIOB .ru/00adb6h6
Knaccudukanus u bubsmotexa
3 HOMEHKJIATypa 1 LOK
https://m.edsoo
HEOPTaHMYECKUX BEIIECTB u/00adb7e2
. bubnuoreka
Buaesl XMMUYECKON CBSI3M H
4 THIIBI Kpuctammumuecknx 1 LOK
. https://m.edsoo
PeHICTOR .ru/00adbac6
Kontponbnas padora Nel mo
TeMe «IToBTOpEHUE u
5 yriayoneHue 3HaHuit 1 1
OCHOBHBIX pa3feNioB Kypca 8
KJIaccay
Knaccuukars Bubnuoreka
6 XUMHYECKHX peakiuid mo 1 HOK
https://m.edsoo
pa3IMYHBIM MMPU3HAKAM u/00adbcho
[TonsTue 0 CKOPOCTH bubnuoteka
7 XUMHUYECKON peakiyi. | HOK
IlonsiTHe O TOMOIEHHBIX H https://m.edsoo
reTepPOreHHBIX PEaKIHIX .ru/00adbe9a



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
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IloHatue o0 XUMHYECKOM

paBHOBECHH. DaKTOpHI, bubnuoteka
8 BIMSIIOIIME HA  CKOPOCTH HOK
XUMHYECKOH  peakluud M| https://m.edsoo
[IOJIOKEHUE  XHMHYECKOTO .ru/00adc28c
paBHOBECHS
bubnuoreka
OKuCIUTEIBHO-
9 BOCCTaHOBUTEIIbHbBIC LOK
peaki https://m.edsoo
.ru/00adcade
. bubnunorexa
Teopust 3IEKTPOIUTHUYECKON
10 | muccommarmu. CuibHBIE H HOK
cia0bblIe JIEKTPOIUTHI https://m.edsoo
.ru/00adcd68
bubnuorexa
11  HounbleypaBHEHUS peaKIHii LOK
https://m.edsoo
.ru/00add448
XUMHUYECKHE CBOICTBa
KHCJIOT U OCHOBaHHU B CBETE bubmmorexa
12  npencraBneHuit 00 HOK
. https://m.edsoo
3JICKTPOJIUTUYECKON u/00addsds
JIACCOLIMAIIAN -
XUMHUYECKHE CBOICTBa
cosiei B CBETE bubmmotexa
13  mpencraBieHwmit 00 TOK
AIEKTPOTUTUYECKOM https://m.edsoo
.ru/00add8b2
JIUCCOITUAITAN
bubnmmoreka
. HOK
14 TlonsTHe 0 THAPOIHU3ECOIICH https://m.edso0
.ru/00add9d4
bubnmmoreka
15 O0001eHne u LHOK
cucTEMaTH3aIs 3HAHUI https://m.edsoo
.ru/00addd12
[TpakTnueckast pabora Ne 1. LBI?;HOTGKE‘
16  «Pemenue
OKCIEPUMEHTAIBHBIX 33129 https:/m.edsoo
.ru/00addbfa
KonTtponpHas pabora Ne2 mo bubnuoreka
17 TeMe «DJIEKTPOIUTHIECKAS HOK
nucconmanus. XUMHUYECKUe https://m.edsoo
pEaKIiK B pacTBOPax» .ru/00addec0O
18  OGmas XapaKTepUCTHKA bubnuotexa



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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TraJIOreHOB. XHUMHUYECKHE 1HOK
CBOWCTBA Ha IPUMEPE XJI0pa https://m.edsoo
.ru/00addfe2
XJI0pOBOAOPOA. Consinas bubnmoreka
19 KHUCJIOTA, XUMHYECKHE HOK
CBOWCTBA, HOJIyYCHHUE, https://m.edsoo
pUMEHEHHE .ru/00ade104
[IpakTuueckast pabora Ne 2 bubnuotexa
20 1o TEME «Ilomyuenne HOK
COJISTHOM KHUCIIOTBI, U3yUCHHE https://m.edsoo
e€ CBOMCTBY .ru/00ade348
Brraucnenus 1o bubnmoreka
21 YPaBHEHUSAM  XUMHUYECKUX HOK
peaKiuii, eciad OJWH U3 https://m.edsoo
peareHTOB JiaH B M30bITKE .ru/00ade488
bubnuoreka
29 OO6mas XapaKTEePUCTHKA HOK
a5ieMeHTOB VIA-rpymimbl https://m.edsoo
-ru/00ade64a
AJnoTponHbie Ebiorexa
Moaupukanuu CepBI.
23 = Haxoxpaenme cepel u e€ LOK
COCIMHEHMH B  IPHUPOJE. nitps.//m.edso0
. .ru/00ade64a
XUMHYECKUE CBOMCTBA CEPhI
bubnmnoreka
CepoBoaopo, CTpOEHHE,
24 (usmveckwe W XUMHUYECKUE LOK
cBoficTRa https://m.edsoo
.ru/00ade802
Okcuasl  cepbl.  Cepnas bubnmnoreka
o5 Kucnota, (usmueckue U 1HOK
XUMUYECKHE CBOICTBA, https://m.edsoo
pUMCHEHHE .ru/00adea?8
XuMH4ecKue peaxiuu,
JexKanie B OCHOBE
bubnmnoreka
MPOMBINIJIEHHOTO  CIlocoda
26  TOJy4eHUsl CEpPHOM KHCIOTHI. LIOK
XUMHUYECKOEe  3arpsA3HEHHe hitps://m.edsao
. .ru/00adec8a
OKPYXKaroIIeH CpeIbI
COCJTMHEHUSIMU CEePhI
bubnmnoreka
97 Brruncnenue maccoBoi JOIIH 1HOK
BBIXO/1a TIPOJIYKTa PEaKIIuU https://m.edsoo
.ru/00adec8a
08 Ob6mas XapaKTEPUCTHKA bubnmnoreka
JJIEMEHTOB VA-rpynmnsl. HOK
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A30T, pacnpocTpaHeHHe B

https://m.edsoo

npupoze, (dusndeckue .ru/00adeeab
XUMHYECKHE CBOMCTBA
bubnmoreka
AMMHaK, ero (Qpu3u4ecKue u
29  XUMHYECKHE CBOIICTBA, LOK
MOJTyYCHHE ¥ IPUMCHEHHE hitps//m.edsoo
.ru/00adf004
[Ipaktuyeckass pabora Ne 3 bubnuotexa
30 1o TEME «Ilomyuenne HOK
aMMHUaKa, U3y4eHHE  €ro https://m.edsoo
CBOWCTBY .ru/00adf180
n bubnmoreka
A3zoTHas KHCIIOTA, eé
31  ¢Jusmyeckwe W XUMHUYECKUE LOK
csolicTEa https://m.edsoo
.ru/00adf306
VMcnonp30BaHue HUTPATOB U
COJIEl aMMOHHSI B KadeCTBE bubnmoreka
gp | MHHEpANBHEIX y100peHuil. HOK
XuMuueckoe https://m.edsoo
3arps3HEHUCOKPYKAIOLICHCD .ru/00adf518
€/IBICOCTMHEHUSIMHA30Ta
®ochop. Oxcun dochopa bubmmotexa
33 (V) u docdopuas xuciora, HOK
pu3nyeckue M XUMHUYECKHUC https://m.edsoo
CBOMCTBA, MOJyYCHHUE .ru/00adf68a
s i
34 ynoOpeHUi. BaF;)ﬂSHCHI/IC LHOK
PO cpet: https://m.edsoo
.ru/00adfc20
docharamu
bubnmnoreka
VYraepon, pacnpocTpaHeHUE
35 B mpupoxe, ¢uzmuUeckue u LHOK
XMMHYECKUE CBOMCTBA hitps://m.edsoo
.ru/00adfd9c
Oxcuapl  yriaepojga, — UX Bubmorexa
dbuznyecKkue W XUMHYECKHE
36 = cBoiicTBa.  DKOJOTHYECKUE LOK
pOOJIEMBI,  CBA3AHHBIE  C https//m.edso
’ .ru/00adfebe
okcuoMm yriepoza (1V)
bubnmnoreka
37 | YroapHas KUCIIOTa B €€ COJTN LOK
https://m.edsoo
.ru/00ae006¢
38 [Ipaktuyeckass pabora Ne 4 bubnuotexa
o TEME "Ilonyuenue HOK
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YTIICKUCIIOTO rasa. https://m.edsoo
KadecTBeHHass peaxius Ha .ru/00ae027e
KapOoHaT-HOH"
IlepBoHayasbHBIE  MTOHATHUSA bubmuotexa
39 00 OpraHM4ecKuX BEIECTBAX HOK
KaK 0 COEIUHCHHSIX https://m.edsoo
yriepoza .ru/00ae054e
bubnuoreka
40  KpemHuii u ero COeAMHCHUS HOK
https://m.edsoo
.ru/00ae080a
[IpakTudeckass padora Ne 5.
Pemenue bubnuorexa
41 JKCIEPUMEHTAIBHBIX  3aJa4 HOK
mo TteMme  «Baxneiimue https://m.edsoo
HEMETAJJIBI u ux .ru/00ae0bf2
COEIMHEHUSN
KontponsHast pabora Ne3 o bubmmotexa
42 TEME «Baxnenmme 1HOK
HEMETAaJIBI " ux https://m.edsoo
COEIMHECHUSD) .ru/00ae0el18
Ob6mas XapaKTepUCTHKA
XUMHUYECKHX 3JICMCHTOB — Eubmiorexa
MeTa/uIoB. MeTtauindeckas 110K
43  cBI3p W MeTaJuIMYecKas
. https://m.edsoo
KpUCTAIIITMYECKast pemveTKa. u/00ae103e
dusndeckue CBOMCTBa _
METaJIOB
XuMuueckue CBOMCTBA bubnmmoreka
44 METaJIJIOB. HOK
DNEeKTPOXUMHYECKUH DS https://m.edsoo
HaNPsSDKEHUN METAIIOB .ru/00ae1156
OO61mue crnocoObl MOTyYEHUS
METAaJIJIOB. CruiaBel.
bubnmmoreka
Breruanciaenus no
45 | ypaBHEHHSAM  XUMHUYECKHUX LOK
N https://m.edsoo
peakiuii, ecnu OIuH u3 /00361156
peareHToB COJIEPIKUT I
puUMecH
bubmmorexa
46 [TonsTue 0 KOppo3un HOK
METAJIJIOB https://m.edsoo
.ru/00ae1278
bubmmoreka
47 lllenouHble MeTaLIBI HOK

https://m.edsoo
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https://m.edsoo.ru/00ae14b2

.ru/00ael4b2

bubmmoreka
48 Okcuapl U THAPOKCHJIBI HOK
HATpHs ¥ KaJIus https://m.edsoo
.ru/00ae14b2
bubnuoreka
[llenouno3zeMenbHbBIS
49 | wmertamiel — KalblUH U HOK
N https://m.edsoo
.ru/00ae15e8
bubnuoreka
Baxueiinue COETUHEHUSI HOK
50
KaJIbIIHS https://m.edsoo
.ru/00ae15e8
51 O060061IEHNE u
cUCTEeMaTH3alus 3HAaHUI
bubnuorexa
59 JKEcTKOCTh BOJBI U CIIOCOOBI HOK
e€ ycTpaHeHus https://m.edsoo
.ru/00ae1886
bubnuorexa
[Ipaktudeckas padora Ne 6 110K
53  mo Teme ?KGCTKOCTB B(:III)I u https://m.edsoo
METO/IbI €€ yCTpaHEHUS u/00ae 1268
bubnuorexa
. HOK
54 | AmomuHni https://m.edsoo
.ru/00aelc64
bubnmmoreka
55 AmMdoTtepHbie CBOICTBa HOK
OKCHJIa ¥l THIIPOKCHIA https://m.edsoo
.ru/00aelc64
bubnuoreka
HOK
56 | HKeueso https://m.edsoo
.ru/00ae1d86
bubnuoreka
Okcunpl, TUAPOKCUIBI U
57 | comu xeneza (II) u >xenesza LOK
(amn https://m.edsoo
.ru/00ae35e6
58 O06o0meHue u
cHCTeMaTu3alus 3HaAHUI
[Ipaktuueckas pabora No 7. bubanoreka
59 Pemenne HOK
DKCMIEPUMEHTAJBHBIX  3a]ad https://m.edsoo
mo Teme  «BaxHeimme .ru/00ae3de8
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METaJJIbl U UX COCAUHCHU )

Beruncnenus o
YPaBHCHUSM  XHUMHYECKHUX Eubmorexa
peakuui, eciu OOUH U3 110K
60  peareHTOB JaH B U30BITKE 1 https://m.edsoo
WIH  COACPXKUT TIPUMECH.
Beruucnenus maccoBoii moau 1u/002e1 750
BBIXO/Ia TIPOJIYKTA PEAKIIUH
61 O06o01eHne ) 1oy
cUCTEeMaTH3aIus 3HaHUI
Kontponbnas padora Ne4 mo
62 Teme «Baxuedmme metamuibl - 1
U UX COCTUHCHUS
bubnuoreka
BemecrBa m martepuasipl B
63 | nmoBcemHEBHOU xm3Hn 1 ]f;[tg)lg /m.edsoo
YyeJoBeKa /002350
bubnuoreka
64 XUMHUYECKOE  3arpsi3HEHUE 1 HOK
OKPYKArOIICH CpeJIbl https://m.edsoo
.ru/00ae4270
bubnuorexa
65 Posp xumum B peuieHuun 1 HOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo
.ru/00ae4270
PeszepBHbIit YPOK. bubnuorexa
66 OKHUCITUTENTBHO- 1 HOK
BOCCTaHOBHUTEIIbHBIC https://m.edsoo
peakiuu .ru/00ae0d0a
bubnmmoreka
67 PesepBHbIil  ypok. HMoHHBIE 1 HOK
peakIuu https://m.edsoo
.ru/00adb33c
. bubmmoreka
Pe3epBHbIit YPOK.
68  KagectBennsie peakimum Ha 1 EOK /im.ed
KAaTHOHBI U AHUOHBI. :J;Jg (')a;né(e:bzoo
OO01iee KOJIMYECTBO YacoOB IO 68

porpaMme
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Y4yeOHo-MeTOANYECKOE O0ecnieueHre 00Pa30BaTeILHOIO Npouecca

Oos3aTesIbHBIC YUeOHbIe MaTepPHAJIbI IJIs1 YYCHHKA

* Xumus, 8 kimacc/ I'abpuensa O.C., OctpoymoB WN.I'., CnaakoB C.A.,
AK1nuoHepHoe 00111eCTBO «HM3paTenseTBO «Ipocsemmenne»
 Xumusa, 9 xmacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnamko C.A.,
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

METOANUYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

1. Tabpuensu O. C., Bocko6oitnukoBa H. II., SmykoBa A. B.
HactonpHas kHura yuurens. Xumus. 8 k.. Meroauueckoe mnocobue. - M.:
Hpoda, 2021.
2. T'abpuensia O. C., SmykoBa A. B. Terpags ans 1a0opaTOpHBIX OINBITOB U
npaktuueckux pabot. 8 ki. K yueonuky O. C. N'abpuensHa «Xumus. 8 Kiaaccy.
M.: Hpoda, 2022.
3. Tabpuensn, O. C. Metonuueckoe nocodue k yueOHuky O. C. I'abpuensna
«Xumusty. 8 wimacc / O. C. T'abpuensn. — M. : [poda, 2021. — 1009.
4. T'abpuensn, O. C. Metoauueckoe nocodue k yuedbnuky O. C. I'abGpuensna
«Xumusty. 9 wimacc / O. C. T'abpuensa. — M. : [poda, 2021. — 108.
7. Xumus. 8 ki.: KoHtponbHble u mpoBepouyHble paboThl k yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u
Tp. - M.: Hpoda, 2022.
7. Xumus. 8 ki.: KoHTposibHblE U IpoBepouHble paboThl K yueOHuky O. C.
l'abpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepeskun, A. A. YmakoBa u
ap. - M.: Jlpoda, 2022.

HUAP®POBBIE OBPA30BATEJIBHBIE PECYPChI U PECYPCBI
CETU UHTEPHET

http://him.1september.ru  Eaunas xomrekuus IIOP: TlpenmerHas
komteknusi« Xumus»http://school-collection.edu.ru/collection/chemistry
EcrecTBeHHO-HayuHble JKclepuMeHTh: xumus. Kommekuus — Poccuiickoro
obmeobpazoBatenbHoro  moptaiahttp://experiment.edu.ru  AJIXUMUK: caiir
JLIO. Anukoeposoithttp://wwwalhimik.ru Bcepoccuiickass  onmummuaga
mKkonbHUKOB 1o xummwmhttp://chem.rusolymp.ru  Opranuyeckas — XUMHS:
AJIEKTPOHHBIN YUeOHHUK JUIs cpeaHed mikossrhttp://www.chemistry.ssu.samara.ru
OCHOBBI XMMHH: DJIEKTPOHHBIH ydeOHHKhttp://wwwhemi.nsu.ru  OTKpbITHIH
KOJLIE K X UMUS
http://www.chemistry.ru JluctaHroHHas OJMMIIMAaa 1o XUMUH:
TEJIEeKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIN MPOEKT



http://wwwhemi.nsu.ru/
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