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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1Mo XuMuH Ha YPOBHE OCHOBHOTO 00IIETr0 00pa3oBaHUsl COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0OO0pa3oBaTEIbHON MPOTpaMMBI OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIXx B ®I'OC OO0, a Takxke Ha OCHOBE (QenepaabHON
paboueil mporpaMMbl BOCIIUTAHHUS M C YIETOM KOHIIEHIMH MPENOJaBaHus y4eOHOTO IpeaMera
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xuMuM Aa€T TPEACTABICHUE O IENsAX, OOmed crparermu OOydeHHS,
BOCIIMUTAHUS W Pa3BUTUS OOYYAIOMIMXCS CPEICTBAMH YYEOHOTO MpEeaMeTa, YCTaHABJIMBAET
o0s3aTenpHOE MPEIMETHOE COJIEp)KaHue, MpeaycMaTpuBaeT paclpesielieHue ero 1o KiaccaM U
CTPYKTYpHUPOBaHHUE TIO pa3fieliaM U TeMaM MPOrPaMMBbl 110 XUMHUH, OMPEIeIIsieT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XApAaKTEPUCTHKH COJIEPKAHHUSA, PEKOMEHIYEeMYI0 TIOCIeI0BATEeIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH Y4€OHOTO
mpoIiecca, BO3PacTHBIX OCOOCHHOCTEH 00yJaromuXcs, OMpeaessieT BOSMOKHOCTH MPEeIMeETa st
peanu3amyu TpeOOBaHUI K pe3yiIbTaTaM OCBOCHHUS OCHOBHOUM 00pa30BaTelbHOI MporpaMmbl Ha
YpOBHE OCHOBHOTO 00IIEro 00pa3oBaHMsl, a TAKXKe TPEOOBAHMH K pe3ynbTaTaM 00yIeHUsT XUMUAN
Ha YpPOBHE IIeNiell W3y4eHHsT TpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIep>KaHusl.

3HaHUEe XUMUH CIY)KUT OCHOBOH TSl (POPMUPOBAHHUS MUPOBO33PEHHS 00YUAIOIIETOCs, €ro
MPEJCTAaBICHUI O MaTEPUATBHOM €JMHCTBE MUPA, BAKHYIO POJIb HTPAIOT (POPMHUpyEMbIe XUMHUEH
IIPEJCTABICHNS O B3aUMOIIPEBPALCHUSX YHEPTUU U 00 HBOJIIOIMH BEIIECTB B IPUPOJE, O MyTAX
pemieHust TII00anbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHsI UENIOBEYECTBA — ChIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCcOOCTBYET peanu3anuu BO3MOJKHOCTEH Ui caMOpa3BUTHS u
(GbopMupOBaHHS KyJIbTYPbl JHUYHOCTH, €€ 0oOwell M (YHKIMOHAIBHONW TPAMOTHOCTH; BHOCHT
BKJIaJ B (DOPMHUPOBAHHUE MBILIUIEHUS U TBOPUYECKUX CIOCOOHOCTEN OOydaroluxcs, HaBbIKOB MX
CaMOCTOSATEJILHONW yueOHOH AeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKIUX YMEHUH,
HEOOXO/JMMBIX KaK B IIOBCEIHEBHOW JKU3HU, TaK U B HPO(PECCHOHAIBHOM JEATEIBHOCTH;
3HAaKOMUT CO clelu(UKON HAyYHOTO MBIIUIEHUS, 3aKJI1a/(bIBAET OCHOBBI LIEJIOCTHOTO B3IUIAJa Ha
€IMHCTBO TPUPOABI U 4YEJIOBEKa, SBIISIETCS OTBETCTBEHHBIM JTalloM B (OPMUPOBAHUU
€CTECTBEHHO--HayYHOH TI'PaMOTHOCTH  OOYyYaroIuXcs; crocoOcTByeT  (OPMHUPOBAHUIO
LIEHHOCTHOTO OTHOILEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJE, K YEJIOBEKY, BHOCHUT
CBOM BKJIa/l B 3KOJIOrMYeCcKoe 00pa3oBaHue 00ydaromuxcs.

JlaHHble HampaBiieHHs B OOy4eHMM XUMHUHU OOecHeuuBaroTCs creunpukoil conepkaHus
y4eOHOTO HpeaMeTa, KOTOPbIM SBJISETCS MEeAarorMyeckd aJanTHUPOBAHHBIM OTpa)KeHHEM
0a30B0il HayKN XMMUU Ha ONpPE/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xuMun Ha ypoBHE OCHOBHOIO OOIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIMMUCs CUCTEMbI MIEPBOHAYATIBHBIX MOHATUI XUMHH, OCHOB HEOPIaHUYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX NOHATHH OPraHU4ecKON XUMHH.

CtpykTypa coiep)kaHusi MPOrpaMMbl MO XMMHUU COPMHPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona Kk e€ mzydeHuto. CojaepikaHUE CKIAJbIBAECTCS U3 CHCTEMBbl MOHATUH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE U CHCTEMBbl MOHATHH O XuMHUeckoil peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO MPHUHLUILY IOCJIEJOBATEIBHOTO Pa3BUTH 3HAHUN HAa OCHOBE
TEOPETUUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:



- ATOMHO--MOJICKYJIIPHOTO YUYEHHUSI KAK OCHOBBI BCErO €CTECTBO3HAHUS;
- [Tepuoanueckoro 3akona Jl. 1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMHH ;
- Y4YCHHA O CTPOCHHUU aTOMa U XUMHUYECKOU CBA3H,

- MPEICTAaBICHUN 00 SIEKTPOJIUTHUECKON AUCCOLMAIMH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pPAcCMATPUBAIOTCSI HAa OCHOBE SMIIMPUYECKU IOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Ppa3BUBAIOTCS IIOCJIEIOBATEIbHO OT OJHOTO YPOBHS K JApyromy,
BBIMONHAS (DYHKIUU OOBSICHEHUS M TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpamMMbl 1O XHUMHH CHOCOOCTBYET (OPMHPOBAHHUIO TIPEACTABICHUS O
XUMHUYECKON COCTABIIAIOIIEH HAyYHOM KAapTUHBI MHpa B JIOTMKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHMS K HAyYHOMY 3HaHMIO U METOJIaM MO03HaHUS B Hayke. M3ydyeHune Xxumuun
MPOUCXOJUT C TPUBJICUYEHUEM 3HAHMM M3 paHee W3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «dPusnka. 7 Kiacey.

[Ipyu n3yyeHun XUMUU MPOUCXOIUT GOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON NIEeATEIbHOCTH YeIOBEKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHUPOBOH KyJIbTYpbl. 3ajaya y4eOHOro mpeameTra COCTOUT B (pOPMHUpPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUI — BaXKHEWIIUX (PAKTOB, MOHATHUN, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUM, JOCTYNMHBIX OOOOIIEHHI MHMpPOBO33PEHUECKOr0 XapakTepa, S3bIKa HayKH, B
MPHOOIIEHNH K HAyYHBIM METOJIaM MO3HaHUS MPU U3yYEHUH BEIIECTB U XUMUYECKHUX PEaKIIHi, B
dbopMHUpOBaHMM M PA3BUTUU T[I03HABATEIBHBIX YMEHHMH U UX NPUMEHEHHH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-HUCCIIeI0BATENIbCKON ESTENIbHOCTH, OCBOEHUH MPaBUJ O€3011acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

[Ipy u3ydeHMM XMMHH Ha YpOBHE OCHOBHOIO 00OLIEro oOpa30BaHUs BaXHOE 3HAYEHUE
pUOOpeNH TaKue e, Kak:

- (¢bopMHpOBaHME  WHTEUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO0, COTPYJHHYECTBY, CAMOCTOSATEIBHOMY MPHUHITHIO PpEIICHHWH, CHOCOOHOM
a/IalITUPOBATHCSI K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

- HAIpPaBJIEHHOCTh OOy4YeHMs] HA CHCTEMaTH4ecKoe MpUOOIIeHHe oOydarmuxces K
CaMOCTOSITEJILHOM ~ TMO3HABaTENbHON  JIEATENbHOCTH, HAyYHBIM  METOJaM  [O3HaHUS,
(hopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHUMUM;

- obOecrieueHUe YCIOBHUM, CIIOCOOCTBYIONIUX TMPUOOPETCHHIO OOyUJarOIIMMUCS
ONBbITa PAa3HOOOPA3HOUM JESITEIBHOCTH, TO3HAHWS W CAMOIIO3HAHWsS, KIIIOYEBBIX HABBIKOB
(KJIFOYEBBIX KOMIICTEHIIMI), MMCIOIIUX YHHUBEPCAIBHOE 3HAYCHHE [UIS Pa3IMYHBIX BUJOB
NS TEIbHOCTH,

- (dhopmupoBanue oO11el (YHKIIMOHATFHOM U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH,
B TOM YHUCJIE€ YMEHHUI OOBSCHATH U OIICHUBATH SIBJICHUS OKPYXKAIOUIEr0 MUpPA, UCTOJIb3Ys 3HAHUS
U ONBIT, MOJYYECHHbIE MPH H3YYCHUU XUMHUHU, NPUMEHATH WX MpPH pElIeHUH MpodiieM B
IIOBCEIHEBHOM JKM3HHU U TPYAOBOM JEATEIBHOCTH;

- ¢dopmupoBaHue y OOY4aIOIIMXCS TYMAHUCTHMUECKUX OTHOIICHUH, MOHMMAaHUS
LEHHOCTH XUMHUYECKUX 3HAHUN Ul BBIPAOOTKU IKOJIOTUYECKHU LIEIeCO00pa3HOr0 MOBEACHUS B
ObITY M TPYAOBOM JEATEIBHOCTH B ILENAX COXPAaHEHHs CBOETo 3/I0pOBbs U OKpYXarolei
IIPUPOJHOM CPENBL;

- pa3BUTHE MOTHMBALMM K OOYYEHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIMUTAaHHIO HA OCHOBE YCBOEHHsS OOIIEYENOBEUECKUX I[IEHHOCTEH, T'OTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPOGHIIS U HAIIPABICHHOCTHU JalbHEUIIEro 00yYeHHUs.



OOr1iee YMCIIO YacoB, OTBEACHHBIX Ul M3YYCHHUS XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiser 136 gacoB: B 8 knacce — 68 "acoB (2 yaca B Hefelnto), B 9 kiacce — 68
4yacoB (2 yaca B HEJCIIIO).

COJAEP/KAHUE OBYYEHUA

8 KIIACC llepBoHayajibHbIe XUMUYECKHE MOHATHS

[Ipenmer xumun. Ponp XMMHM B JKM3HHM 4YEJIOBEKAa. XMMHS B CUCTEME HayK. Tena u
BemiecTBa. PU3MYECKUE CBOMCTBA BEHIECTB. ArperatHoe cocrosHue BeniectB. [lonsTtue o
MeTOJIaX MOo3HaHus B XuMuH. YucTeie BemecTBa U cmecu. CriocoObl pa3iesieHus CMeCeil.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE »dJIeMEHThl. CHMBOJIBI XUMHUYECKHUX DJIEMEHTOB.
[IpocThie U cioxHbBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHAS MOJIEKYIIIpHAas
Macca. MaccoBasi A0J1s1 XHMUYECKOTO IEMEHTA B COESMHEHHH.

KonnuectBo BemectBa. Mouib. MousipHasi macca. B3anMoOCBSA3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelIecTBa. Pacy€Trl o hopMyliaM XUMHYECKUX COCTMHEHUM.

@uU3NYECKNEe W XUMHUYECKHE SBIICHHS. XHMHUYECKas peakuuss W €€ NPU3HAKU. 3aKOH
COXpaHEHHUs MAacChl BEIIECTB. XUMHUUYECKHE ypaBHEeHHs. Kiaccudukanus XMMHYECKUX peaKiuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuit IKCnepumeHm: 3HaAKOMCTBO C XUMHYECKON MOCYIO0H, MpaBUiaMu paboThI B
nmabopaTopuu ¥ MpuéMamMu o0paIieHus ¢ JJabopaTopHBIM 000PYI0BaHUEM, H3YUYEHNE U OTTMCAHNE
(U3UYECKUX CBOWCTB OOpa3IOB HEOPraHWYECKHX BEIIECTB, HaOMoeHne (U3HIECKUX
(n1aBneHue BOCKa, TasHUE JIbJia, paCTHPaHUE caxapa B CTYIKe, KUIIEHUE W KOHJIEHCAIUS BOJIbI) U
XUMHUYECKUX (TOpeHHE CBeuH, MpOKaJMBaHWE MEIHOW IMPOBOJIOKH, B3aWMOJEWUCTBHE MeJa C
KHUCTIOTOM) SIBJICHUH, HAOJIIOACHUE W ONMHMCAHHWE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PeakIuil
(paznokeHue caxapa, B3aUMOJCWCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pasiioKeHue
rugpokcuaa meau (1) mpu HarpeBanuu, B3auMOEHCTBHE XKene3a ¢ pactBopoM cosd meau (1),
U3Yy4eHHEe CIIOCOOOB pa3/IeieHHs] CMECEH: C MOMOIIBI0 MarHuTa, (pUIbTpOBaHUE, BhITIAPUBAHUE,
TUCTUIUTSILMS, Xpomarorpadus, MNpPOBEIEHUE OUYMCTKU TIOBAPEHHOM cojM, HaOIIOAeHue u
OMHCAHUE Pe3yJbTAaTOB IPOBEICHUS ONBITA, WJUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl,
CO37[aHKe MOJIee MOJIEeKYI (IIapOCTEPKHEBBIX).

Baskneiiiue npeacraBuTe/ M HEOPraHMYeCKMX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucrmopon — 3JeMEHT M MPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpusndeckue U XMMUYECKHEe CBOMCTBA (peakluu TOPEHHUs).
Oxcunpl. [Ipumenenue kuciopoga. CrnocoObl MOJMy4eHHUS KHCIOpoAa B Jaboparopuud u
npoMelieHHocTu. KpyroBopot kucnopona B mpupoge. O30H — ajuioTpomHass MoaubUKaius
KHCIJIOpO/Ia.

TemnmoBoit 3ddexT XuMudeckol peakluud, TEPMOXUMHUYECKHUE YypaBHEHUS, JK30- U
SHAOTEPMHUUYECKHE peakuuu. TOMIMBO: Yroilb W METaH. 3arpsS3HEHHUE BO3AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonmopon — »snemeHT u mpoctoe BemiecTBO. HaxoxaeHue Bojgopoga B HOPHUPOJIE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI MotyueHus. KuciaoTel u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.



®dusnueckue cBoiicTBa BoAbl. Boxa kak pactBopurens. PactBopel. Hacelennsie u
HEHaCBILEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Bojae. MaccoBas 10js BeEIECTBA B
pactBope. XUMHUYEeCKHEe CBOMCTBA BOJIbl. OCHOBaHMS.

Ponb pacTBOpoB B mpupoJe U B XKU3HU uenoBeka. KpyroBopoT Bojbl B IpHUpoje. 3arpsi3HEHUE
pUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJHBIX BO/I.

Knaccudukanuss Heopranmdeckux coenuHeHud. Okcuubl. Kinaccudukamuss OKCHIOB:
cojieoOpa3yromie (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHbIe) U HecolieoOpasyromue. Homenkiatypa
oKkcu10B. PU3nMUEcKUe U XMMHUECKHUE CBOMCTBa OKCcUIOB. [loyuenue okcuios.

OcnoBanms. Kraccubukanust OCHOBaHMIA: INENOYM ¥ HEPACTBOPHMBIC OCHOBAHUS.
Homenknarypa ocHoBanuil. ®Pu3ndeckue M XMMHUYECKHME CBOMCTBa OCHOBaHMU. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccugukanus xucnor. Homenknarypa kucinot. @u3nyeckue U XUMUYECKHE
cBoiicTBa kuciaoT. P akruBHoctu metamuioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenkmnatypa cosieir. @u3nueckre 1 XMMHUYECKUE CBOMCTBA COJICH.
[Tony4yenue coiei.

I'enernueckas cBs3b MEXKAY KJIacCaMU HEOPTaHUUECKUX COEANHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE OMpeJIeIeHHEe COoJepkKaHUs KUCIopoJa B BO3yXe, MOJyYeHHe, coOupaHue,
pacrno3HaBaHHe M HW3Y4E€HUE CBOWCTB KHUCIOpOJAa, HaOJIOJEHHE B3aUMOJEHUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOBHMKHOBEHHUS M IpPEKpalleHus] ropeHus (moxkapa), 03HaKOMJIEHHE C
oOpa3lilaMu OKCHJOB M OIMCAaHUE HUX CBOWCTB, MOJIydeHHE, COOMpaHHEe, paclo3HaBaHHE H
H3yYeHHe CBOWCTB BOJOpoaa (TopeHme), B3aumojeciicTBue Bozopoaa ¢ okcumom wmeau (I1)
(BO3MOXHO HCTOJB30BAHKUE BUACOMATEPUAJIOB), HAOMIOAEHNE 00pa3IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIIEOBaHHE OCOOEHHOCTEH pacTBOPEHMSI BELIECTB C PA3NIUYHOW PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOM [0JEH pAacTBOPEHHOTO BEIECTBA,
B3aUMOJICHICTBUE BOJbI C METallaMd (HAaTpHeM U KajiblieM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPUANIOB), UCCIEOBaHNE 00pa3l0B HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJ0/IeHNe U3MEHEHHs] OKpPacKd WHIUKATOPOB B pPacTBOpax KHUCIOT M HIel0Yel, u3yueHue
B3aumojieiictBusi okcuna meaud (ll) ¢ pacTBopoMm cepHON KHCIOTBHI, KHUCIOT C METaJUIaMH,
peakuuii HeuTpaau3anum, NoJy4YeHUEe HEPACTBOPUMBIX OCHOBAHUI, BBITECHEHHE OJJTHOTO MeTalia
JOPYTMM U3 pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTAIbHBIX 33J1a4 10 TeMe «BaxHelnme Kiaccel
HEOPraHUYECKUX COCTUHECHUI.

Iepuonuyeckuii 3akoH u Ilepnoanyeckass cucrema xummu4deckux jiementos /. WU.
MenpaesieeBa. CtpoeHne aToMoB. XUMU4ecKas ¢Bf3b. OKHCIUTEIBbHO-BOCCTAHOBHUTE/IbHbIEC
peakuuu

[TepBbie MONBITKH KiIacCU(UKALIUYA XUMHUECKUX 3JIeMEHTOB. [IoHATHE O rpynmax cXOIHbIX
AJIEMEHTOB (IIEJIOYHbIE U MIENIOYHO3EMEIbHbIE METaJlIbl, TaJOreHbl, WHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema Xxumuuyeckux dsmemeHtos [[. WM.
MenneneeBa. KopoTkonepuogHas u anuHHonepuojHass (opmbl I[lepuoanueckoit cuctemsl
xumuyeckux osnemeHtoB [[. WM. Menneneesa. Ilepuoast u rpymnmbl. DU3HYECKUH CMBICIT
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IIEPUO/IA U TPYIIIBI DJIEMEHTA.

Crpoenne artomoB. CocraB aromHbIX danep. Mzorombel. Onexkrponbsl. CrpoeHue
3JIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XMMHUYECKHX 3JeMEeHTOB [leproanueckoil cucTeMbl
J. WN. MenneneeBa. XapakTepucTHKa XMMHUYECKOTO J3JIEMEHTa II0 €ro IOJOXXEHUI0 B
ITepunognueckoii cucreme . 1. Menzeneesa.



3aKOHOMEPHOCTU M3MEHEHHUS paJuyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IIEPUOJAM.

3nauenue Ilepuoauueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XMMHUECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMHUYECKUX 71eMeHTOB. MloHHAas CBS3b.
Crenenb OKHCJICHUSL. OKHCIIUTENHEHO--BOCCTAHOBUTEIIHHBIC peaKkuuu.

[Iporeccrr okuciieHns 1 BOCCTaHOBIEHUs. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEMIECTB METANIOB M HEMETAIIOB, B3aMMOJCHCTBHE THIPOKCHIIA
IIMHKA C PAcTBOPAMH KHUCIIOT W MISIIOYEH, IPOBEACHUE ONBITOB, WILTFOCTPUPYIONIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTENLHBIX PEAKIUN (TOpEeHUEe, PEAKIMU Pa3JIOKEHUS, COCAUHEHUS).
Meosrcnpeomemmnnie ceasu

Peanm3arus MeXNpeMETHBIX CBSI3eH NIPH M3YyYCHUU XUMHHU B 8 KIIACCE OCYIIECTBISICTCS
gepe3 WCIOJb30BAaHUE Kak OOIIWX €CTeCTBEHHO--HAYYHBIX IMOHSATHH, TaK W TOHSTHHA,
SIBJISTFOIIIUXCSI CHCTEMHBIMHE JUTSI OTACIBHBIX TPEMETOB €CTECTBEHHO--HAYYHOTO ITHKIIA.

OOmue ecTecTBeHHO--HAyYHbIC TOHSTHS: HAydHBIM (DaKT, THIIOTE3a, TEOpHs, 3aKOH,
aHaJIN3, CUHTE3, KIIaCCH(PUKAIINS, TIEPUOTUIHOCTD, HAOMIOACHHE, IKCIIEPUMEHT, MOICTUPOBAHHE,
M3MEPEHUE, MOJIENb, SIBJICHHE.

dusnka: Marepus, aroM, OJJEKTPOH, INPOTOH, HEWTPOH, WOH, HYKIHJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsi, BEIIECTBO, TeElNO0, O00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (PU3WYECKUE BEIUYWHBI, CIUHUIIBI U3MEPEHHUs, KOCMOC, TUIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

l'eorpadusa: armochepa, rtuapocdepa, MHHEpadbl, TOPHbIE TOPOABI, TOJIC3HBIC
HCKOTIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJTACC BenrecTBO 4 XUMHUYeECKasi peaKkuus

[lepuonuueckuii 3akoH. Ilepuonuueckass cucrema xumuyeckux »ssemeHtoB [, N.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MCHCHHM CBOWCTB XHUMHUYECKUX
AJIEMEHTOB TMEPBBIX TPEX NEPHOJOB, KalWs, KU M WX COCAMHCHUNW B COOTBETCTBUHU C
MOJIOYKEHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BUIbI XHMHYECKOW CBSI3M. THIBI KPUCTAUIMYECKHUX PEHIETOK,
3aBHCHMOCTBH CBOMCTB BEIIECTBA OT THUIA KPUCTAUTUYECKON PEIIETKH M BUa XUMHUUECKOW CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHUYECKHX BEIIeCTB. XHUMUYECKHE CBOICTBa
BEILIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJaccaM HEOPraHWYECKUX COCIUHEHUN, TCHETHYecKas
CBSI3b HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKHX peakluid MO pa3IMyHBIM IpHU3HAKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIIOBOMY J(PQeKTy, MO0 HU3MEHEHHUIO CTeneHel
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, MO0 OOpPAaTUMOCTH, MO YYaCTHIO KaTaiuszaropa). JK30- U
SHIOTEPMHUUECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPaBHEHUSI.

[Tonsitne o ckopoctu xumudeckor peakiuu. [loHarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOTEHHBIX W TeTEepOTeHHBIX peaknusax. llonsrtue o
karanu3e. [loHsATHE O XUMUYECKOM paBHOBecHH. @akTOphl, BIUSIOIME HA CKOPOCTh
XMUMHYECKOHN peaklny U MOJ0KEHNE XUMUIECKOTO PAaBHOBECHSL.



OKHUCITUTENFHO-BOCCTAHOBUTENIBHBIE PEAKLIMU, AIIEKTPOHHBIA OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHON peakuuu. CoCTaBlIeHWE YPAaBHEHHMH OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCTOJIb30BAaHHUEM METOA MIEKTPOHHOTo OanaHca.

Teopust 3M€KTPOIUTHUECKON AMCCOLMALIMU. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M JAMCCOLMAllMM BEIECTB C Pa3IMYHBIMU BUJAMH XUMHUYECKOW CBA3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. YciioBUS NPOTEKaHUs peakUUil MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuui. CBONHCTBa KHCIOT, OCHOBAaHHM M COJeill B cBeTe
MIpPECTaBICHU 00 3JIEKTPOJUTHUECKOM nauccounanuu. KauecTBeHHbIE peakUMM Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:. O3HAKOMIIEHHUE C MOJEISIMH KPUCTAIIIMYECKUX PEIIETOK
HEOPraHMYECKUX BELIECTB — METAJIOB U HeMeTaJsIoB (TpaduTa M anmasa), CJIOKHBIX BEILECTB
(x0puaa HaTpuUs), UCCIEIOBAaHME 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM peakiuuud OT
BO3JICHCTBUS Pa3IMYHbIX (PAaKTOPOB, MCCIEIOBAHUE BJIEKTPONPOBOJHOCTH PACTBOPOB BELLIECTB,
mporecca JAUCCOLMAIMM  KUCJIOT, IIejaoYell M cojell (BO3MOXHO HCIOJIb30BAaHUE BUIEO
MaTepuajoB), MPOBEIACHHUE OMbBITOB, WUIIOCTPUPYIOIIUX TMPU3HAKH MPOTEKAHUS peakiuil
HOHHOTO oOMeHa (0oOpa3oBaHME OCajJKa, BBIJIEJICHHUE Taza, OOpa30BaHHWE BOJIbBI), OTIBITOB,
WUTIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaklUuil (ropeHue, peakiuu
pa3joXKeHusi, COENWHEHHS), paclo3HABaHUE HEOPraHUYECKUX BEUIECTB C  I[OMOIIBIO
KayeCTBEHHBIX peakluil Ha NOHBI, pellleHne SKCIIEpUMEHTANIbHBIX 3a/1au.

HemeTajibl 1 MX coeJUHEHUS

OOmass xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
creneHn okuciaeHus. CTpoeHHMe W (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TrajOreHOB.
XWMHUYECKHE CBOWCTBA Ha MpUMEpE Xyopa (B3aUMOJCHUCTBHE C METaJIaMH, HEMETaJlIaMH,
menouamu).  XmopoBogopon. CoinssHash KHCIOTa, XWMHYECKHE CBOWMCTBA, IOJyYCHHE,
npuMeHeHue. JleficTBre Xjiopa U XJI0pOBOJAOPOJa HA OPraHU3M 4esloBeKa. BaxHeime XJopuabl
U UX HaXO0XICHUE B IPUPOJE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTereHu okucieHus. CtpoeHue U (U3MUYECKUE CBOMCTBA IMPOCTHIX BEIIECTB —
KHUCIIOpO/ia M cepbl. AJJIOTPOIHbIE MOAU(DUKAIIMKM KUCIOPOJa U cepbl. XUMUYECKUE CBOWCTBA
cepbl. CepoBo0OpoAd, CTpoeHHE, (U3HUECKHe U XuMUdeckue cBoMcTBa. OKCHABI cephbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKcUIOB. CepHas KucioTa, (pU3HuUecKhe U XMUMHYECKHEe CBOICTBa
(oOmme Kak MpeACTaBUTENs Kilacca KHCIOT U crneuuduueckue). XUMUYECKHE PpeakKluu,
JeXKalMe B OCHOBE MPOMBIIIUIEHHOTO CIoco0a MOMydeHus CepHOW KucioThl. [Ipumenenue
cepHOM kucaoTel. Conu cepHON KHCIOTHI, KaUeCTBEHHAs peakius Ha cynb(ar-uoH. Haxoxnenue
ceppl U €€ COEINMHEHMH B Mpupoae. XUMHYECKOE 3arps3HEHUE OKpYKaroUled Cpelbl
COCIMHEHUSIMU cepbl (KUCIOTHBIC O, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
MPEAOTBPALLIECHHUS.

OOmast xapaktepucTuka 37eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHEeHHEe B TNpHUpone, (u3HUecKHe U
XUMUYeckre cBoicTBa. KpyroBopoT azora B npupose. AMMHAK, €ro (pu3nyeckiue 1 XUMHYECKUe
CBOICTBa, NoTyueHHe U npumeHenue. Coau aMMOHMS, UX (GU3NYECKUEe U XUMUYECKHE CBOICTRa,
npuMeHeHne. KadecTBeHHas peakiys Ha MOHbI aMMOHMs. A30THas KHUCIJIOTa, €€ IOJIydeHHE,
¢u3nyeckue M XMMHUYECKHe CBOWcTBa (OOmMe Kak TMpeJICTaBUTENs Kjacca KHCIOT U
cneunpuyeckue). Mcnonp3oBaHWe HHUTPATOB M CoJiell aMMOHMS B KadeCTBE MHHEPAIbHBIX
ynoOpenuii. XuMu4eckoe 3arpsi3HeHHe OKpYKaIoIIel cpelibl COeTUHEHUAMH a30Ta (KHCIOTHBIE
JIOX/IM, 3arps3HEHHE BO3JyXa, MOYBBI M BOJOEMOB). PDocdop, ammoTponHble MOIUPHKALNU



dochopa, puznyeckne n xumuueckue cpoiicrea. Oxcua docdopa (V) u gocdopHas xkucnora,
¢u3nveckue M XUMHYECKHE CBOWCTBa, moiydeHue. McmompzoBanue (ocdaroB B KauecTBe
MUHEpAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 37meMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCIICHHS. YTIEpOl, aJNIOTPONHbIE MOAU(DUKALINY, PACIIPOCTPAHEHUE B
npupoje, GU3NUecKue u XUMUYecKre cBoicTBa. AncopOmus. Kpyrosopor yriepona B mpupoe.
Oxcuppl yriaepoaa, Ux pU3NYECKUE U XMMUYECKHE CBOMCTBA, ACHCTBHE HA KMBbIE OPraHU3MBL,
MOJyYCHHE U MPUMEHEHHE. JKOJIOrHYeCKrue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTE3a INI00aJbHOTO MOTEIUIEHUs] KIMMaTa, MapHUKOBBIA 3¢ ¢ekT. YroiabHas KuciaoTa U eé
CONM, MX (PU3MYECKUE M XUMHUYECKHE CBOWCTBA, MOJIyYeHHE W TNpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-uMOHBI. Mcmonb3oBaHue  KapOOHAaToB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO351CTBE.

[lepBoHauanbHble TOHATHA 00 OPraHUMYECKHUX BEIIECTBAX KaK O COEIMHEHUSX yriepoia
(MeraH, oTaH, OJTWUJIEH, alleTWJEH, 3TaHOJ, TJIMLEPUH, YKCycHas Kuciota). llpuponHsie
HUCTOYHUKU YIJIEBOJOPOJOB (yrojib, NMPUPOAHBIA ra3, He(Th), MPOIYKTHl HX IMepepabOTKU
(6eH3uH), UX POJIb B OBITY U MPOMBITIUIEHHOCTH. [ToHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yriaeBoJax — M HUX pPOJM B JKU3HM 4YelloBeKa. MarepuaibHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, NOJYyYeHHE U TMPUMEHEHHE.
Coenunenus kpemHusi B mpupoje. OOmme mnpexacraBineHuss o0 oxcuzae kpemuus (1V) u
KpeMHueBoil kucnote. CHIIMKAThI, X UCIOJIB30BaHUE B OBITY, B IPOMBIILIEHHOCTU. BaxHeiimue
CTPOWTENIbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. I[IpobmemMbr
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuit Ikcnepumenm: W3ydeHUEe OOpa3l0B HEOPraHWYECKUX BEIECTB, CBOWCTB
COJITHOM KHCIIOTBI, NPOBEJEHHE KAadeCTBEHHBIX PEAKIMHA Ha XJIOPHI-UOHBI M HaOIIOAECHUE
IIPU3HAKOB HMX IHPOTEKAaHUs, OIbBITHI, OTpakaroulue (U3NYECKHe U XUMHMUYECKHE CBOMCTBA
rajlorT€HOB U UX COEAMHEHUM (BO3MOKHO MCIIOJB30BAaHME BHJICOMATEPUANIOB), O3HAKOMIICHHE C
oOpa3uaMu XJIOpUJIOB (TaJOr€HUOB), O3HAKOMIIEHHE ¢ 00pa3lamMu cepbl U €€ COeIMHEHUIMU
(BO3MOXXHO HCHOJIb30BAHUE BHJEOMATEpUANIOB), HAOIIOAEHUE Ipoliecca OOyrJIMBaHUS caxapa
O/l JIeHiCTBMEM KOHILEHTPUPOBAHHOM CEpHOM KHUCIOTHI, H3y4eHHE XUMHUYECKHUX CBOWCTB
pa30aBICHHON CEpHOM KHUCIIOTHI, IMPOBEACHUE KAaYeCTBEHHOW peakUuu Ha CyabpaTHOH MU
HaOroleHNe Npu3Haka e€ MpOTeKaHMs, O3HAKOMJIEHHE ¢ (DPU3MYECKMMHU CBOMCTBaMH a30Ta,
¢bochopa u ux coemHeHUH (BO3MOKHO HCHOJIb30BAHNE BUICOMATEPUANIOB), 00pa3liaMu a30THBIX
u (ocdopHbIX ynoOpeHUH, MOJIydeHHE, COOUMpaHUe, pPACHO3HABAaHME W M3Y4YE€HUE CBOICTB
aMMMaKa, MPOBEJCHUE KAYEeCTBEHHBIX PEAKIMi HAa MOH aMMOHHUS M (ochaT-UOH U U3ydeHUe
IIPU3HAKOB UX MPOTEKAHUs, B3aUMOJEHCTBUE KOHLEHTPUPOBAHHOM a30THOW KHMCJIOTHI C MEAbIO
(BO3MOXXHO HCHOJIb30BAHUE BUJEOMATEPUAIOB), U3yUE€HUE MOJIeNel KPUCTAIIMUECKUX PEIIETOK
anMasa, rpagurta, QysiepeHa, 03HaKOMJICHHE C IIPOLECCOM aACcOPOLMH PACTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTHUBOrasa, MoJydeHHe, coOOMpaHue, pacrio3HaBaHUe
U U3y4eHHE CBOICTB YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KaueCTBEHHBIX peakUuil Ha KapOoOHaT U
CIWIIMKAT-HOHBl M W3y4CHHE IPU3HAKOB HUX MPOTEKaHWs, O3HAKOMIIEHHE C MPOLYKLIHEH
CWJIMKaTHOM IPOMBIIIJIEHHOCTH, PELICHUE 3KCIIEPUMEHTAIBHBIX 3aJad o Teme «Bakneimue
HEMETAJIIbl U UX COCTUHEHUS.

MeTtaniibl 1 UX COeIMHEHHUS

OOmiast XapakTepUCTHKAa XWMHUYECKHX JJIEMEHTOB — METAJJIOB HAa OCHOBAHUU UX
nosioxkeHus B [leproanueckoii cucreme xumuueckux snemeHToB [l 1. Menneneesa u ctpoeHus
atoMoB. CTpoeHue MeTauloB. Merauinyeckass CBSI3b U METAJUIMYECKas KpUCTAJIIMYECKas



peméTka. DNEKTPOXUMUYECKUN psJl HANpsDKEHUH MeTaioB. (DuU3MyUecKHe U XUMHUUYECKHE
cBoiicTBa MeTayuioB. O0mMe crnocoObl moydeHus: MeTauioB. [loHATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBkl (CTajib, YyryH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHUE B OBITY U MPOMBIIILIEHHOCTH.

[{erouHbIe METAUIBL: MMOJIOKEHUE B [leproauyeckoil cucteMme XMMUYECKUX IEMEHTOB /.
N. MenneneeBa, CTpoeHUE MX aTOMOB, HaxoKA€HUE B Ipupoac. PU3HMUECKUE U XUMHYECKUE
CBOMCTBA (Ha mpuUMepe HATpus U Kanusi). OKCUIIBI U TUAPOKCUABI HATpUA U Kanud. [Ipumenenune
IIEJIOYHBIX METAJUIOB U UX COCTUHECHHIA.

[IlenoyHO3eMeNnbHBIE METAUIBl MarHUMd W KalblUi: MNOJoXeHHe B Ilepuommueckon
cucreme xumuyeckux snemeHToB . M. MengeneeBa, CcTpoeHHE MX aTOMOB, HAXOXKJICHHE B
npupoae. Ouznyueckue U XUMUYECKUE CBOWCTBA MAarHus W Kaiblivs. BakHeillune coennHeHus
Kanpus (OKCHJI, TUAPOKCU, coyn). JKECTKOCTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AmoMunMil: nonoxenue B llepuommueckont cucreme xummdeckux syeMmeHtoB I U
MenpeneeBa, CTpOCHHE aTOMa, HaXOXJIEHUE B mpupoje. OU3nyeckue U XUMUYECKUE CBOMCTBA
aTIOMUHUSI. AMQOTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnosoxenne B Ilepuogumueckoil cucreme xumuueckux ssemeHtoB J[. U.
MenneneeBa, CTpOCHHE aTOMa, HaXOXJIeHUE B mpupoje. Ou3nyeckue U XUMUYECKUE CBOMCTBA
xene3a. Okcunpl, ruapokcuabl u comu sxenesza (1) m xenesa (11l), ux cocra, coiicTBa u
ITOJTy4YECHHE.

Xumuueckuit IKcnepumenm: O3HAKOMJIEHHE C OOpas3l[aMM METaJUIOB M CILJIaBOB, HX
(UBUYECKUMU  CBOWMCTBAMH, W3yY€HHWE pPE3YIbTaTOB KOPPO3MHM METAUIOB  (BO3MOKHO
HCI0JIb30BAHME BUEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHIA KaJbIUs U HATPUS
C BOJIOH (BO3MOYKHO MCIOJIb30BaHUE BUICOMATEPHATIOB), HCCIICIOBAHNE CBOMCTB XKECTKOM BOJIBI,
mpolecca TOpeHHUsl XKeje3a B KHCIOopojae (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEpUasIOB),
MIPU3HAKOB MPOTEKAHNS KAYECTBEHHBIX PEAKIMI HA HOHBI: MarHus, KaJbLMsl, ATFOMUHNUSA, [INHKA,
xene3a (1) u xeneza (I11), mequ (Il), HaGmrogeHME W OMMCaHWE MPOIECCOB OKPAIIMBAHUS
IUIaMEHH MOHAMU HATpusl, Kajlus M Kaibls (BO3MOKHO HCIIOJIb30BAHHE BHUAEOMATEpUATIOB),
uccienoBaHue aM(pOTEPHBIX CBOMCTB TMIPOKCHA ATFOMUHMS U THAPOKCUAA LIMHKA, PEIleHUe
JKCIIEPUMEHTAIIBHBIX 33a4 10 TeMe «BaxHelmne MeTaJlibl U UX COCIUHEHUSI».

XuMHUS U OKpYKaKIIas cpena

BemectBa u maTepuasibl B MOBCEAHEBHOM KM3HMU 4esloBeKa. bezonmacHoe McIosib30BaHue
BEIIECTB M XWMHUYECKUX peakuuid B ObiTy. [lepBas momolp HpH XUMHUYECKHX OXKOTrax H
OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKpYXKarolle cpenbl (MpeaeibHas T0MycTUMas KOHIEHTpaus
BeecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYeCKUX IpooieM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pas3oB MaTepuayioB (CTEKIIO, CIJIaBbl METAIIJIOB, TOJIUMEPHBIE
MaTepuabl).

Mescnpeomemmnuoie céazu

Peanuzaius MeXIpeAMETHBIX CBSI3€W MPU M3YYEHUM XUMHUH B 9 Kiacce OCYIIECTBISETCS
Yyepes UCIOJIb30BaHUEe KaK OOIINX €CTeCTBEHHO-HAYYHbIX MOHATHH, TaK U OHITUMN, SIBISIONINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.

OO01ue ecTecTBeHHO-HAYYHbIE TIOHATHUS: HAyYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOPUS, aHAJIH3,
CUHTE3, KiaccupUuKalus, TMEePUOJUIHOCTh, HAOIIOAEHHE, OSKCIEPUMEHT, MOJACTHUPOBaHUE,
U3MepeHue, MOJIeIb, IBJICHUE, TApPHUKOBLIN 3()(PEeKT, TEXHOTOT s, MaTepHAIIBI.



dwusmuka: Marepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWJ, HW30TOIBI,
palMOaKTUBHOCTh, MOJIEKYNIA, O3JEKTPUYECKUH 3apsd, MPOBOJHHUKH, IOJYIPOBOTHHUKH,
TMAJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOe€ COCTOSHHE BEIECTBa, ras,
pacTBOp, PpPacTBOPHUMOCTb, KPHUCTAIMUECKass peméTKa, CIUIaBbl, (U3NYECKUE BEIWYHHBL,
€IMHUIIBI ©3MEPEHHS], KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/b1, CoHIIE.

buonorus: ¢otocunTes, apixanwe, Ouocdepa, sKocucTeMa, MUHEpAJIbHBIC YHIOOpEHHS,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpPAIbI, TOPHBIC TOPOJBI, TOJIC3HBIC
HCKOTIaeMBIE, TOTLITUBO, BOJIHBIC PECypCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NNPOI'PAMMBLI 11O XUMHUUN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE PE3yabTaThl OCBOCHHS NPOTPAMMBbl OCHOBHOTO OOIIEr0 0OOpa3OBaHHS
JOCTUTAIOTCS B X0JI¢ OOYYCHHSI XUMHH B €IUHCTBE YI4COHOW M BOCIUTATEIHLHOU JICATEIIHHOCTH B
COOTBETCTBUU C  TPAJWIMOHHBIMA  POCCHHCKHMMH  COIMOKYJIBTYPHBIMH H  JYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMH, TPUHATBIMH B OOIIECTBE MpaBUIAMH M HOPMaMU TOBEICHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATTU3AINHN O0yIaFOIIIXCSI.

JIM9HOCTHBIE PE3yabTaTBl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMN W PACIIUPECHUE OIbBITA JCATECIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpMOTHYECKOr0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUICCKOMY W HAYIHOMY
HACJICJTUIO, TOHUMAHMS 3HAYCHUS XUMHUYECKOW HAyKHM B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOUW HMH(GOPMAIUEH O MEPEIOBBIX JOCTHKCHUSX M OTKPBITHUIX
MHPOBOM M OTCUECTBEHHOW XMMHWH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MUpa 1 00IIeCTBa; 2) rPasKIAHCKOr0 BOCIIUTAHMS:

MPEJICTABJICHHUS O COIMATBHBIX HOpPMaxX W TPABWJIAX MEXKJIMYHOCTHBIX OTHOIICHUHA B
KOJUIGKTHBE, KOMMYHUKATHBHOW KOMIICTCHTHOCTH B OOIIECTBCHHO TIOJIE3HOM, Y4eOHO-
HCCIIeIOBATEIILCKOM, TBOPUECKON M JIPYIMX BUJAAX JEATEIHHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOH JICATEIHbHOCTH TPU BBIMIOJHCHUH yYEOHBIX, MO3HABATEIBHBIX 33J1a4, BBITIOJTHCHUH
XHUMHYCCKUX SKCIIEPUMEHTOB, CO3aHUN YICOHBIX MPOCSKTOB, CTPEMJICHHUS K B3aUMOITIOHUMAHHIO
¥ B3aMMOIIOMOIIM B TIPOIECCE ITOW y4COHOW JNEATEIbHOCTH, FOTOBHOCTH OIIEGHUBATH CBOE
MOBEJICHUE W TIOCTYNKH CBOWX TOBAPHIICH C TMO3WIMM HPABCTBEHHBIX W TPABOBBIX HOPM C
yu€TOM 0CO3HAHUS MTOCICACTBHI MOCTYIKOB; 3) HEHHOCTH HAYYHOI0 MO3HAHUS

MHPOBO33PECHUYCCKUE  MPEJACTABICHUS O  BEIICCTBE W XMMHYECKOW  peakiluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIIAIONIUE OCHOBY JUIS
MOHMMAHMS  CYIN[HOCTH HAy4YHOW  KAapTHUHBI MHUpPA, TNPEIACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOIBI, B3AUMOCBS3AX YEJIOBEKA C MPUPOIHON Cpeloi, O poJin
XMMHHM B IO3HAHWU 3THX 3aKOHOMEPHOCTEH; II03HABaTEJIbHbIC MOTHBBI, HalpaBlicHHbIC Ha
MOJIyYCHUE HOBBIX 3HAHUH 110 XHMHH, HEOOXO0IUMBIC JUTsl OOBSICHEHHSI HA0IF0IaeMBbIX ITPOIIECCOB
U SIBJICHUH, TO3HABATEIbHOW, WH(POPMAIIMOHHONM W YHUTATEIBbCKOH KYJIbTYpPbl, B TOM YHCIIC
HABBIKOB CAMOCTOSTEIBHOW pabOThl C Y4eOHBIMH TEKCTaMH, CHPAaBOYHOW JIMTEPATypOil,
JOCTYITHBIMU TEXHUYECKUMU CPEJCTBaAMU MH(OPMAIIMOHHBIX TEXHOJIOTUI; UHTEPEC K 00YUYCHUIO
1 TIO3HAHMIO, JTH0003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHMIO, MPOCKTHOMN
U UCCIENIOBATEIbCKON JICATEIILHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH W YPOBHS
oOyueHus B JalbHEUIIIEM;

4) popMupOBaHNS KYJIbTYPbI 310POBbSI: 0CO3HAHNE [IEHHOCTH KU3HH, OTBETCTBEHHOTO
OTHOIICHHSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKU Ha 3JJOPOBBIN 00pa3 KM3HHU, OCO3HAHUE
MOCJIEJICTBUH U HEMIPHUATHE BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB,
KypeHHUs), HEOOXOUMOCTH  COOMIOJCHHS] TIPABHII Oe3omacHOCTH Mpu  oOpalieHun

c

XUMUYECKUMHU BEIIECTBAMH B OBITY M PEalbHOM XHU3HU; 5) TPYAOBOro BOCHUTAHHUSI: HHTEPEC K
MPAKTUYECKOMY M3yUEHUIO Mpodeccuid W Tpylda pa3IuyHOTO poJa, yBAKEHUE K TPYAy H



pe3ynbTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE NPHUMEHEHHUS INPEIMETHBIX
3HaHUH 10 XUMHUHM, OCO3HAHHBIM BBHIOOD WHIMBUAYAJIBHOM TPACKTOPHH IPOJIOJDKECHUS
oOpa3oBaHusi ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTM K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB M MOTPeOHOCTEH, YyCHemHONH NpoPecCHOHATBHON JEATEeNbHOCTH W Pa3BUTHSA
HEOOXOJUMBIX yMEHHH, TOTOBHOCTH aJalTHPOBaThCcs B MpodeccHoHanbHON cpere; 6)
IKOJIOTHYECKOr0 BOCHUTAHHUSA: DKOJIOTHYECKU IIesieco00pa3HOe OTHOIICHHE K IMPHPOJE Kak
HCTOYHUKY JKM3HM Ha 3eMJie, OCHOBE €€ CyLIECTBOBAHUS, MOHMMaHHE LIEHHOCTU 3J0POBOTO U
Oe3omacHoro o0Opas3a XH3HH, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (H3WYECKOMY H
MICUXHUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOIOACHUS MPaBHI 0E30IaCHOTO TOBEICHUS
npu pabdoTe ¢ BEIIECTBAMH, a TAK)KE B CHTYaIlUSAX, YIPOKAIONIMX 3/J0POBBIO W JKU3HU JIIOJICH;
CIIOCOOHOCTH TNPUMEHATh 3HAHUS, MOJydyaeMble MPH M3YYEHMHM XUMMHM, Ui PELIeHUs 3ajad,
CBSI3AHHBIX C OKPYXKAIOWIEH MPUPOTHON CpEenoil, Il TMOBBIMIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHUS IJ100aJIbHOTO XapaKTepa 3KOJOTMYECKUX MpoOieM M MyTeill X pelieHus
IIOCPEACTBOM METOJIOB XUMHUH, 3KOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIIBHON IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeaMeTHBIX pE3yJAbTAaTOB BBIIENAIOT 3HAUMMbIE s (OPMUPOBAHUS
MHPOBO33pEHHUs OOILIEeHAYYHbIE MOHSTUSA (3aKOH, TEOpUSsl, MPUHIUI, TUIO0Te3a, (aKT, CUCTEMa,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O
LIEJIOCTHOW HayyHOM KapTWHE MUpPa, U yYHUBEpcalibHble ydeOHble NeHCTBUS (TO3HABaTENbHBIE,
KOMMYHHUKaTUBHbIC, PEryJIsATHBHBIE), KOTOpbIe OOecreunBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSATEJILHOMY IUIAHUPOBAHUIO M OCYILIECTBIICHUIO YU€OHOH 1€ATEIbHOCTH.

ITo3HaBaTe/IbHbIE YyHHBepcajbHble YydeOHble eiictBusi ba3oBble Jiornmyeckue
AeHCTBUSA: YMCHMS MCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS NPH OCBOCHWM 3HAHUM:
pacKkpelBaTh CMBICI XMMHMYECKMX MOHATHH (BBIIEJIATH MX XapaKTE€pHbIC IPHU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C JAPYTMMHU MOHATUSMM), HCIIOJIb30BaTh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DAaKTOB M SBJIEHUH, BbIOMPATh OCHOBAHUS M KPUTEPUU MJs KiaccUUKaLuu
XMMHMYECKUX BEIIECTB U XUMUYECKUX PEaKLHH, yCTaHABIMBATh IPUYUHHO-CIICICTBEHHBIC CBS3H
MEX]ly 00bEeKTaMH MU3y4EHUs, CTPOUTH JOIMUECKUE PACCYKICHUs (MHIYKTUBHbIE, NE€yKTUBHBIE,
[I0 aHAJIOTMM), JejaTh BBIBOJAbI M 3aKIIOYEHUS; YMEHHE NPUMEHSATh B Ipoliecce MO3HAHUSA
HNOHATUSA  (IPEeJMETHble M  METalpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEINH,
UCIOJb3yeMble B XUMMHM, NPEOOpa30BbIBATh IIUPOKO NPUMEHSIEMble B XUMHHM MOJEIbHbIE
IIPEJCTABICHUS — XUMUYECKUH 3HAK (CMMBOJI 3JE€MEHTa), XUMHueckass (GopMmyia U ypaBHEHHE
XUMUYECKOM peakUuud — MpH pelleHHH Yy4eOHO-TIO3HABaTEIbHBIX 3aJad, C YUETOM OTHX
MOJEIIbHBIX MPEJCTABICHUIN BBIABIISITh U XapaKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKY U3y4acMbIX
00BEKTOB — XUMHUECKUX BEILECTB U XUMHUECKUX PEAKLUH, BBISABIATH OOLIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CIIEACTBEHHBIE CBS3U U IPOTUBOPEUNS B U3y4aEMBIX IIPOLECCAX U SIBICHUSX.

Ba3oBble nccienoBarebcKue 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh IOCTaBIEHHBIE BONPOCHI B KAaueCTBE MHCTPYMEHTa IO3HAHHA, a
TaKkkKe B KayecTBE OCHOBBI I (POPMUPOBaHMS THUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKJIEHHH; NpPHUOOpETeHHE OIbITa MO0 IUIAHUPOBAHMIO, OpPraHU3allUd U
MIPOBEACHUIO YUEHHUYECKHX OSKCIEPUMEHTOB, yMEHHe HaOmonaThb 3a XOJOM IIpolecca,
CaMOCTOSITEJIBHO MPOTHO3UPOBATh €ro pe3ylbTaT, (GOpMyIUpOBaTh 0OOOMIEHUS M BBIBOJBI IO
pe3yibTaTaM MpOBEAEHHOTO ONbITA, MCCIEIOBAHUS, COCTABIATh OTYET O MPOJAETaHHOM paboTe.
Padora c undpopmanueii:



yMEHHUE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIIMIO PA3THYHBIX BUIOB
1 (OpM MpeACTaBICHUS, TTOIy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JTUTEpaTypa
XMMUYECKOTO COJIEpXKaHus, CIpPaBOYHbIE TOCOOMs, pecypcsl MHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE MPUMEHSATh PA3IMYHBIE METOJIBI M 3aIIPOCHI MIPH MOUCKE U 0TOOpE MH(MOPMAINH H
COOTBETCTBYIOIINX JAHHBIX, HEOOXOJMMBIX JJIS1 BBITTOJIHEHHS YY€OHBIX U TIO3HABATEIILHBIX 33/1a4
OTIPEeNIENIEHHOTO THUIA, TPUOOPETEHHE OMbITa B OOJIACTH HCIOJIB30BaHUA HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIa/ICHHE KyJIbTYypOi aKTHBHOTO HMCIOJB30BAHUS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIIbHO BBIOMPATh ONTHMAJIbHYIO (OpPMY IpenCTaBICHUS
nHGOpPMAIIMKA W WLTIOCTPUPOBATh peIIaeMble 33aaydl HECIOXHBIMH CXEMaMH, JHarpaMMaMHy,
apyrumu popmMamu rpaukd ¥ UX KOMOMHAIIMSIMH; YMEHUE UCIIOJIh30BATh U aHAIM3HPOBATH B
mporecce y4yeOHOW M MCCIEAOBATEIbCKOM  JIEATENbHOCTH HH(OPMALMIO O  BIUSHUU
MIPOMBIIJIEHHOCTH, CEJIbCKOTO X03SICTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIECH MPUPOTHON
Cpenpl.

KoMMyHuKaTHBHBIE YHHBepcaJibHble YUeOHBbIe JAeiiCTBUSA: YMEHUS 33aJaBaTh BOIIPOCHI
(B xoe auanora u (WiaM) JUCKYCCUH) IO CYIIECTBY 00CYXJIaeMOil TeMbl, (GOpMyIupoBaTh CBOU
MPEUTOKEHUSI OTHOCHUTENIFHO BBITIOJTHEHUS TPEIIOKEHHON 3a7a4yd; yMEHHS TIPE/ICTaBIATh
MOJTydCHHBIE PE3yAbTaThl MO3HABATEIBHON JEATENFHOCTH B YCTHBIX M NMHUCHMEHHBIX TEKCTaX;
JeTIaTh TMPE3CHTAIMIO PE3YJIbTATOB BBIMOJHEHHS] XUMUYECKOTO JKCIIepHUMEHTa (J1abopaTopHOTO
OTbITa, JIaOOpaTOPHOM pabOThl MO KCCIEAOBAHUIO CBOWCTB BEILECTB, Y4EOHOIO MPOEKTA);
YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEILHOW W
HCCIIEIOBATENIbCKON JESITEIbHOCTU TP PEIIeHWH BO3HUKAIONIIMX MpoOJeM Ha OCHOBE ydéra
0o0IMUX WHTEPECOB W COTJAacOBaHUs NO3WIUK (0OCYKIeHWs, OOMEH MHEHHSMH, «MO3TOBBIC
HITYPMBI», KOOPIUHAIMSI COBMECTHBIX JEHCTBUM, ONpeaesieHne KPUTEPUEB M0 OLIEHKE KayecTBa
BBITIOJTHEHHOU pabOTHI M IpyTrHe).

PeryasiTuBHble YyHHBepcajbHble Yy4YeOHble J[eiicTBHS: YMEHHE CAMOCTOSITENIHHO
OTpENeNATh LEeIH JeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBJISATh, KOHTPOJHMPOBATH U MPHU
HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JESITEIBHOCTb, BHIOMpaTh HamOoisiee 3¢ GEeKTHBHBIE
CrocoObl pelieHrss Y4eOHBIX W IO3HABaTENbHBIX 3a/lad, CAMOCTOSITENIbHO COCTaBISATh WIIU
KOPPEKTUPOBAaTh NPEUIOKEHHBINA alrOpUTM JEHCTBUI NMPHU BHINOJHEHHH 33JaHUNA C y4E€TOM
MOJIyUYEHUSI HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKIUsAX, OLEHUBATH
COOTBETCTBUE IOJIYyYUCHHOTO pe3yibTaTa 3asBICHHOW IleJId, YMEHHE MHCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, Ipe/iaraeéMble B YCIOBUH 3a/laHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO O053aTE€IBLHOTO COJEpKaHus,
YCTAHOBJICHHOTO JaHHOW enepalbHON paboyeil mporpaMMoi, BBIIENISIOT: OCBOCHHBIE
oOyyarouMMuUCsl Hay4HbIE 3HAHUS, YMEHHS M CIOCOOBI JecTBUid, cnenuduveckue s
npeaMeTHol obmactu «XuUMHs», BUABI JEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYalIUSX.

K koHiy oOydeHus B 8 kJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTb c(GOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUH:

* PacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKUX HOHSATHI: aTOM, MOJEKYJa, XUMHUYECKUH
9JIEMEHT, TPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMech (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTb, OTHOCUTENbHAas aTOMHAs M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JA XHUMHYECKOTO
JJIEMEHTa B COEAMHEHHH, MOJISIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduranus



peakiuii: peakliui COSAUHEHUs], peaKLUU pa3JIoKEHUs, peakliy 3aMeIleHUs], peakluu
oOMeHa, 9K30- U SHJIOTEPMUYECKHUE PEaKINH, TEIIOBOM d(PPEKT peakuu, SApo aToMa,
AJIEKTPOHHBIA CIIOM aToMa, aTOMHas OpOUTalb, paguyc aromMa, XHUMHUYECKas CBS3b,
MOJISIpHAsl M HENOJISIpHAsi KOBAJEHTHAs CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, AaHUOH,
pacTBoOp, MaccoBas J0J1s BelllecTBa (IPOLEHTHAsI KOHLIEHTPallKs) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUA M TPUMEHSTH O3TH
TOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

UCIOJB30BaTh XWMHUYECKYI0 CHMBOJMKY JJISi COCTaBJeHUS (OPMYIT BEIIECTB M
YPaBHEHUN XUMUYECKUX PEAKLIHIA;

ONpPEJENATh BaJCHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEIUMHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, IPHUHAJIEKHOCTh BELIECTB K
OmpeneN€HHOMY KJIACcCy COCAMHEHHH 1o QopmylaM, BHJ XUMHUYECKOW CBSI3U
(KoBaJIeHTHAsI U MOHHAs) B HEOPTraHUYECKUX COCTMHECHUSIX;

packpsiBaTh cMmbIch Ilepuogmueckoro 3akona [I. M. MenpeneeBa: JE€MOHCTPUPOBATH
MMOHUMAaHHE TEePUOINYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKUX 3JIEMEHTOB OT HX
nonoxkeHuss B Ilepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUSs, 3aKOHa ABOTrapo;

ONMHCHIBaTh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit cucTeMbl
XMMHUYECKUX DJIEMEHTOB: pa3iInyaTh MOHATUS «TJ1aBHas moarpymnmna (A-rpymma)» u
«mmoboynas moarpynmna (b-rpymma)», manbie w OoJbIIME MEPUOIBI, COOTHOCHUTH
o0o3Ha4YeHHsl, KOTOpble UMeroTcsl B Tabnuue «lleproguueckast cuctemMa XMMHYECKHX
anemeHntoB JI. 1. MenzeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsia sAapa, oOllee 4YHCIO D3JIEKTPOHOB H
pacnpezesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKUE AIIEMEHThI, HEOPraHMYECKHUE BEIECTBA, XUMHUYECKHE
peakiuu (IO YUCIY W COCTaBY y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
sddekry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE CBOICTBA BEIIECTB PA3IUYHBIX
KJIaCCOB,  IOATBEPXkAAasl  ONHMCAHME NPUMEPAMHU  MOJEKYJSIPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HX Kadye€CTBEHHOTO COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

BBIYUCIIATh OTHOCHUTEIIBHYK) MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEUIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (popmylie COeTUHEHHs, MACCOBYIO JIOJIIO BEI[ECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN PEaKIUu;

MIPUMEHATh OCHOBHBIE OIEpPALUU MBICIUTEIBHOW AESATENIBbHOCTU — aHaju3 U CHUHTE3,
CpaBHEHHE, 0000IIeHre, CUCTEMAaTU3alINI0, KIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO--
CJIE/ICTBEHHBIX CBSI3€M — JJI1 U3YYEHHsI CBOMCTB BEIIECTB U XUMHYECKUX PEAKLUM,
€CTeCTBEHHO-HAyYyHble =~ METOJbl ~ MO3HAHMUS  —  HaONIOJeHUEe,  HU3MEpEeHHe,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIH);

cleoBaTh MpaBUJIaM  TOJB30BAaHUS XHUMHYECKOW TMOCyaod u  1abopaTopHBIM
o0opynoBaHHEM, a TaKXkKe MpaBWJIaM OOpalleHHUs] C BEIIECTBAMH B COOTBETCTBHH C
HWHCTPYKIHUSMHU TIO BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKHX OMBITOB MO MOTYYSHHUIO
U coOMpaHHIO Ta3000pa3HBIX BEUIECTB (BOAOPOAA M KUCIOPOAA), MPUTOTOBIECHHIO
PacTBOPOB C ONPEIEIEHHON MACCOBOMU J0JIEN paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH



Y MPOBOJAUTH XMMHUYECKUE SKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB ILEJOUEH U
KHCJIOT C MOMOILBIO HHAWKATOPOB (JIakMyc, (eHOI(TaNenH, METUIOPAHK U APYTHE).

K koHiy oOydenusi B 9 KJjacce IpeaMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

* pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TMOHSATHH: XUMHUYECKUU DJIEMEHT, aToOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BaJIEHTHOCTD,
AIEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHCIICHUS, XMMHUYECKas peaKius, XUMUYECKas
CBsI3b, TCTUIOBOUW I(PQPEKT PEaKiuu, MOJIb, MOJISIPHBI 00BEM, PacTBOp, AIICKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JCKTPOJIUTHYECKAsT IUCCOIMAIUS, pPEaKIUu HMOHHOTO OOMeHa,
KaTtaiu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble M HEOOpaTUMBIE PEAKIUH,
OKUCITUTEIbHO-BOCCTAHOBUTENILHBIE ~ PEaKIIMH,  OKHUCJIHUTENIb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHMs, aM(pOTEpHOCTb, XUMHUYECKas CBS3b
(koBasieHTHAsl, HWOHHAs, METANIMYECKas), KpHUCTaUTMYecKash pemeérka, KOPpO3Hs
METaJIIOB, CIUIAaBbI, CKOPOCTh XUMHUYECKOW PpEaKIUu, TMPENeIbHO JIOMyCTUMAas
koHueHtpanus [1/IK Bemectna;

* WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKHUX TOHATUA M TPUMEHSTH 3TH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHU;

* UCTOJIB30BaTh XHMHUYECKYI0 CHMBOJIMKY [UISI COCTaBJieHHS (OpMya BEIIECTB W
YPABHEHUN XUMUYECKUX PEAKIIU;

* OTIPENIETSATh BAJICHTHOCTD M CTENEHb OKUCICHHS] XUMHUYECKUX DJIEMEHTOB B COCTMHEHHUSX
pPa3IMYHOIO COCTaBa, MPHUHAUIEKHOCTh BELIECTB K OMNPENEIIEHHOMY KJaccy
coenuHeHUN 1o ¢opMynaaMm, BUJ XUMHYECKON CBA3M (KOBaJECHTHAs, HOHHas,
MeTajyinyeckasi) B HEOPraHWYECKUX COCAMHEHMSIX, 3aps] HOHa M0 XUMHUYECKOU
(dbopmyre, XxapakTep cpeapl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAJUTMYECKOMN pEeIIETKN KOHKPETHOTO BEIIECTBA;

* packpbiBaTh cMbici [lepronnueckoro 3akona JI. M. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
MMOHMMAaHKe: OIMUChIBATh U XapakTepu3zoBath TabnuuHyio ¢opmy Ilepuonnyeckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pPa3iInyaTh IOHATUS «rjaBHas mnoarpymma (A-
rpynna)» u «moboyHas mnoxarpynmna (b-rpymma)», Mameie uW OOJBIINE TEPHOJIBI,
COOTHOCHUTh O00O3HAYEHHUS, KOTOpblE HMEIOTCSI B IEpPUOJMYECKOW Talmuie, ¢
YHUCIIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsij Aapa, o0IIee Ynuciao JIEKTPOHOB U pacHpeieieHne UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB JIIEMEHTOB U HUX
COCIMHEHUH B Mpezesiax MajblX MEPUOJ0B U TJIABHBIX MOArPYHI C YYETOM CTPOEHUS
UX aTOMOB;

* K1accu(pUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XHUMHYECKHE
peakiuu (10 YUCIY M COCTaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, M0 N3MEHEHUIO CTENEHEH OKUCICHHS XUMHUYECKUX 2JIEMEHTOB);

* XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U cHenu@HUUecKue XUMHYECKHE CBOICTBA
MPOCTBIX U CJIOXHBIX BEUIECTB, MOATBEPK/1asi ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
HMOHHBIX YPaBHEHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

* COCTaBJISITh YPABHEHUS SJIEKTPOJIUTHUUECKOW IHUCCOLMALMU KUCIOT, LIENOYEH U COJeH,
MIOJIHBIE U COKpAIllEHHBIE YPaBHEHUS PEaKIMii MOHHOTO OOMEHa, ypaBHEHHS PeaKIIHid,
MOATBEPXKIAIOIINX  CYIIECTBOBAHUE TIE€HETUYECKOM CBS3M MEXKAY BEUIECTBAMHU
Pa3IMYHBIX KJIACCOB;



* PacKpbIBaTh CYIIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIHMI IOCPEACTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

* IPOrHO3MPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUIN B Pa3JIMUHBIX YCIIOBUSIX;

* BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0O XUMUYECKOTO JIEMEHTA 10 (popMylie COETUHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, NPOBOJIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUYECKOH peakluu;

* COONMIOZAaTh TpaBWJIa  TOJIB30BAHHMSL XUMHYECKOW TIOCYIOW H  J1abopaTOpHBIM
o0opy/noBaHHEM, a TaKKe IpaBuia OOpallleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMH TI0 BBITIOJIHEHHIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB MO MOJTYYCHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKHCIIOTO Ta3a);

* IPOBOJIUTh PEAKIUU, MOATBEP)KIAIOIINE KAaueCTBEHHBIM COCTaB PA3JIMYHBIX BEILECTB:
pacrno3HaBaTh OIBITHBIM IMYTEM XJIOpHUA-, OpomHa-, HMOIuA-, KapOoHaT-, docdart-,
CUJIMKAT-, Cylb(aT-, THAPOKCUI-UOHBI, KATHOHHI AMMOHHUS M HOHBI HM3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHMUECKUX BEILECTB;

* IPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON NESATENIbHOCTU — AHAIW3 U CUHTES3,
CpaBHEHME, 0000IlIeHHe, CHCTEeMAaTHU3alllio0, BBIABIECHUE MPUUYMHHO-CIEACTBEHHbIX
CBSI3€M — Il M3YYEHHUS CBOMCTB BEIIECTB M XMMHUYECKUX pPEaKIMi, €CTECTBEHHO-
HayyHble METOJbl TO3HAHHWA — HaOJIOJeHWe, U3MEpPEeHHe, MOJEIHPOBaHHE,
SKCIEPUMEHT (peasbHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (PPOBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznea 1. IllepBonayanbHble XUMHYECKHE OHATHS
XuMusg — BakHas 00J1aCcTh
€CTECTBO3HAHUS U 5 Butmmoreka [IOK
11 npaxmieckoii nesrempocTn > https://m.edso0.ru/7f41837¢
YyeJoBeKa
BemiecTBa n xumuueckue bubnuorexa [JOK
1.2 peaknuu 15 1 https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bu6mmoreka [JOK
2.1 00 oKkcHIax 6 https://m.edso0.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 U COJISX 8 1 https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 OCHOBAHUAX 5 1 1 https://m.edsoo.ru/7f41837c
OcCHOBHBIE KJ1acChl bubmuoreka [JOK
2.4 HEOPraHUYeCKUX COCTMHCHUIN 11 1 1 https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 30

Pasnean 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumuieckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU




[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6mmoreka [{OK

3.1 XUMHUYECKUX d51eMeHToB [I. U. 7 https://m.edsoo.ru/7f41837¢
Memnpene-eBa. CTpoeHue aroma
XUMHYECKASA CBA3b.
3.2 OKuCIUTENbHO- 8 bubmorexa [TOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6moreka [IOK
Wroro o paszeny 15 https://m.edsoo.ru/7f41837¢c
p 3 bu6mmoreka [IOK
C3CPBHOC BPEM3 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KJIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBanue pas3jaeaoB U TeM (unponrie)
Ne n/m NPOrpaMMBI Beero Koutpoabubie | [lpakTuueckue | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypcsl
Pa3nen 1. BemecTBo U XuMnuyeckmne peakuun
[ToBTOpEHue u yriydrienne 3HaHUN bubnuoreka [JOK
11 OCHOBHBIX Pa3JIesIOB Kypca 8 Kiacca 5 1 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmuorexa [JOK
1.2 peakmuii 4 https://m.edsoo.ru/7f41a636
DIIEKTPOJUTUYECKAS] JUCCOIALIMS. bu6mmoreka [IOK
1.3 XUMHUYECKUE PEAKIMH B PaCTBOpaAX 8 1 1 https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznena 2. HeMeTa/JILI M X COeAMHEHHUS
OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX bubnmuorexka [JOK
2.1 anemenToB VIIA-rpynmsl. 'agorexs 4 1 https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
22 anemeHToB VIA-rpynnsl. Cepa u eé 6 BH@IHOTem HOK
O — https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHIX
23 anemeHToB VA-rpymnmsl. A30T, pocdop u ux 7 1 BH@HOTeKa HOK
P — https://m.edsoo.ru/7f41a636




OOm1ast XxapakTepUCTUKAa XUMUYECKHX

bubmuoreka [JOK

24 aneMeHToB |VA-rpynnsl. Yraepon u 8 httos:/frm.ed 76413636
KPEMHUH U X COCTUHCHHS Ltps://m.eds00.ru a
Wroro mo pazmeny 25
Paspnen 3. Merasjibl U MX COeIMHEHUS
5 bubmmoreka [{OK
3.1 Obmye CBOHCTBA METAIIIOR 4 https://m.edso0.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiimme MeTaluIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pa3znen 4. Xumus v OKpy:Kamomas cpeaa
bu6mmoreka [IOK
4.1 BemectBa u MmaTepuaiibl B )KM3HU YEIOBEKa 3 https://m.eds00.ru/7f41a636
Hroro mo pazgeny 3
bu6mmoreka [JOK
Peseparoe Bpeus 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jlata o0pazoBaTe/IbHbIE
W/ Tema ypoka Beero KonrtpoJsbubie | IIpakrnyeckue usyyennss =~ PECYPCh
padoTsbI padoThI
[Ipenmer xumuu. Poss xuMuu B )KU3HU bubmmoreka [{OK
1 yenoBeka. Tena u BerecTra 1 2.09 https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITousaTre 0 MeTOIaX IMO3HAHUS B XUMHUU 1 5.09 https://m.edsoo.ru/ff0d227e
IIpakTnyeckas padora Ne 1 «IIpaBuia
3 pa0oThI B J1a00paTOPUH U NPUEMBI . 1 Bu6mmoreka [JOK
odpaieHus ¢ J1ad0paTopPHLIM https://m.edsoo.ru/ff0d23dc
000py10BaHUEM)
Uuctele BemecTBa 1 cMecu. CriocoObl bu6mmoreka [IOK
4 pasjeneHus cMecei 1 https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas padora Ne 2
5 «Pa3enenne cveceii (Ha mpuMepe 1 1 hBH6J_I/P/IOTe§a HOIjﬁOdZS 6
OYHMCTKH IMOBAPEHHOM COJIN)» tps://m.eds00.Mu ¢
bubnuoreka [JOK
) ATOMBI H MOTICKYJIbI 1 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK
! (CMMBOJIBI) XUMUYECKHX JIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocThie U cIOKHBIE BELIECTBA 1 https://m.edsoo.ru/ff0d2a6e
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYISIPHOE YUCHHUE 1 https://m.edso0.ru/ff0d2d50




3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.

bubmmoreka [IOK

10 Xumudeckas ¢opmyna. BajreHTHOCTH _
ATOMOB XUMHYECKHX JIECMEHTOB https://m.edsoo.ru/ff0d2eae
OTHocuTENBHAS aTOMHAsI Macca. bubnuorexa [JOK

11 OTHOCHUTEIbHAS MOJICKY/ISIpHAS Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10751 XMMHAYECKOTO JIEMEHTa bubnuorexa [JOK

12 B COC/IMHCHUU https://m.edsoo.ru/ff0d350c
KoaunuectBo BEIIECTBA. Moib. bu6mmoreka [IOK

13 MossipHast Mmacca https://m.edsoo.ru/ff0d5230
DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK

14 XUMHYeCKas: peaKiius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky ¥ ycinoBUs MPOTEKAHUS bubmuorexa [JOK

15 XUMUYECKHUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK

16 XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KoJimyecTBa, MacChl

17 BEIIECTBA 0 YPaBHEHUSIM XUMUYECKUX BH6J_IHOTeKa HOK
peakiii https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUIeCKuX peakiun

18 (coenuHeHws, pa3ioKeHHs, 3aMeIICHUS, BH@HOTeKa HOK
oGMeHa) https://m.edsoo.ru/ff0d3f34
M. B. JlomoHOCOB —

19 yuéHbliHIIKIonIeAucT. O6001IeHNE U BH@HOTeKa HOK
CHCTEMATH3AMA SHAHK https://m.edsoo.ru/ff0d40c4

20 KonTtpoabHnas pabora Nel nmo teme bubnuorexa [IOK

«BemecTBa 1 XUMHYECKHE peaKmumn»

https://m.edsoo.ru/ff0d4290




Bo3gyx — cmech razoB. Cocras bubnmoreka [JOK

21 Bo3ayxa. Kucimopog — snemeHT u https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
Ddu3nuecKne U XUMHUICCKIE CBOMCTBA

29 KHCITOpoa (PeaKIiy OKHUCIICHHS, BH6J_IH0TeKa LOK
roperme). TIOHATHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CriocoObl nostyueHust KUCIopoia B

23 1a6oPaTOPHH U TIPOMBIILIEHHOCTH. bubnmorexa LIOK
TIprMeHer e KHCITOPOTa https://m.edsoo.ru/ff0d497a
TennoBoit 3¢ ekt xumuueckoin
peaKkIuu, MOHATHE O TEPMOXUMUYECKOM Bu6inorexa LIOK

24 YPaBHCHUH, 9K30- U SHIOTCPMHUICCKUX https://m.edsoo.ru/ff0d4790
peaKImsIX
TormmBo (HedTh, yroias U METaH).

25 3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0 BH6J_IHOTeKa LHOK
NpeIOTRPAIICHHS https://m.edsoo.ru/ff0d4c4a
IIpakTuyeckas padora Ne 3 mo reme

26 «Ioayyenne u cobupanue KHCJI0POIa, BH6J_IHOTeKa LHOK
H3yHeHHe ero CBOWCTRY https://m.edsoo.ru/ff0d4ae2
Bogopoa — snemeHT u mipocToe bu6mmoreka [JOK

27 BeniecTBo. HaxosaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
du3znyecKrue U XMuMHUYECKHE CBOMCTBA bu6mmoreka [JOK

28 Bojiopoja. [IpumeHeHune Bogopoaa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK

29 IlousaTue o KUCIOTaxX U COJISIX

https://m.edsoo.ru/ff0d50d2




Cnoco0bl moTy4eHust BOAOPOJia B

bubmuoreka [JOK

30 naGoparopuu https://m.edsoo.ru/ff0d4ddo
IIpakTnueckas padora Ne 4 mo Teme

31 «IlosryyeHue u coboupanue Bo0poaa, BH6J_IHOTeKa HOK
H3yUeHHe ero CBOHCTRY https://m.edsoo.ru/ff0d4f42
MouisipHbiii 00BEM ra3oB. 3aKOH bubnnorexa [JOK

32 ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KOJIMYecTBa

33 BEIeCTBA I'a3a M0 ero H3BECTHOMY BH6J_IHOTeKa HOK
KONHYECTRY BEIIECTBA WITH 0GBEMY https://m.edsoo.ru/ff0d55a0
Boraucnenus 00EMOB Ta3oB 110

34 YPaBHEHHIO PEaKIINH HA OCHOBE 3aKOHA BH6J_IHOTeKa HOK
00BEMHBIX OTHOIIICHUH Ta30B https://m.edsoo.ru/ff0d5708
DuU3NYECKUE U XUMUYECKUE CBOMCTBA bubmuorexa [JOK

35 BOJIBI https://m.edsoo.ru/ff0d587a
CoctaB ocHoBaHui. I[lonsrue 00 bu6mmoreka [JOK

36 HHIAKATOpaXx https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachimmeHHbIe

37 Y HEHACHIIIICHHBIC PacTBOPBL. MaccoBas BH6J_1H0TeKa LHOK
JIOJTST BEIECTRA B PACTBOPE https://m.edsoo.ru/ff0d5b40
IIpakTHyeckast padora Ne S o reme
«IIpurorosjenue pacTBoOpoB ¢ Bu6mmorexa [L{OK

38 onpeieIEHHOI MaCCOBOIi 1oiei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOI0 BelIeCTBA»

39 KontposabHas paGora Ne2 mo Teme bubmuoreka [JOK

«Kucaopoa. Bogopoa. Boaga»

https://m.edsoo.ru/ff0d6342




Oxcunpl: cocTaB, KiaccupuKanys,

bubmuoreka [JOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosydenune u XuMHUYECKUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX BH6J_IHOTeKa LOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHMUsI: COCTaB, KiIacCH(pUKAIIHS, bubnuoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [IOK

43 OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK

a4 HOMeHKIaTypa https://m.edsoo.ru/ffOdfee2
[Tosnydyenne u XMMHUYECKUE CBOMCTBA bubmuorexa [JOK

45 KHCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpennue): HOMEHKIATypa,

46 CIOCOOBI MOJTyYEHUS, XUMUYECKHE BH6_HHOTeKa HOK
CcBOCTRA https://m.edsoo.ru/00ad9474
IIpakTuyeckas padora Ne 6. Pemnenue
IKCIMEPUMEHTAJIBHBIX 32/1a4 10 TeMe Bu6muorexa [IOK

47 «OCHOBHBIE KJIACCHI HCOPraHu4eCKHuX https://m.edsoolru/OOade?C
coeUHeHUI»

['enernueckas CBsA3b MeEXIy Kiaccamu bu6mmoreka [JOK
48 HEOPraHUYeCKUX COCTMHCHUMN https://m.edsoo.ru/00ad9a50
. bu6mmoreka [JOK
49 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN

https://m.edso0.ru/00ad9ch?2




KonTpoabHnas padora Ne3 no reme

50 "OCHOBHBIE KJIACChl HEOPraHMYECKUX BH6fm0TeKa HOK
coequHenuii" https://m.edsoo.ru/00ad9ela
[TepBbIe MOTBITKA KIIACCHU(PUKAITUU

51 XUMHYECKUX d1eMeHTOB. Iloustue o BH@HOTeKa HOK
IPYIIIAX CXOJHBIX HIEMEHTOB https://m.edsoo0.ru/00ad9ffa
[Tepuonnueckuii 3aKOH U

52 [Tepuoaunueckas cucTeMa XUMHUYECKUX BH@HOTeKa LOK
smementos JI. M. Menzeneesa https://m.edsoo.ru/00ada52c

53 . bu6moreka [IOK

CPHOJIBL, TPYHIIBL, HOATPYIIIBT https://m.edsoo.ru/00ada52c

Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK

o4 snep. M3ororsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI09eK

55 aToMOB 3JieMeHTOB [lepuoanueckoit BH@HOTeKa HOK
cucremst JI. M. Meneneesa https://m.edsoo.ru/00ada6bc
XapakTepucTUKa XUMHUYECKOTO

56 3JIEMEHTA II0 €r0 IMOJ0KEHUIO B Bubmmoreka [JOK
[epuomraeckoii cucreme /1. U. https://m.edsoo.ru/00adag24
Menneneesa
3navenue [leproauyeckoro 3akoHa Jis

- pa3BuTHUsA Hayku U npaktukuy. /1. 1. Bubmmoreka LIOK
Menpenees — y4€Hblid, megaror u https://m.edsoo.ru/00ada96e
rpaXKJaHUH

- DIEeKTPOOTPULIATENILHOCTH ATOMOB bubnmoreka [JOK

XUMHUYCCKHUX JJICMCHTOB

https://m.edsoo.ru/00adaabh8




bubmuoreka [JOK

59 HoHHas XuMHekas CBA35 1 https://m.edso0.ru/00adac34
KoBanentnas nousipHas XumMu4eckas bubnuorexa [JOK

60 CBSI3b 1 https://m.edsoo.ru/00adaab8
KoBanenTtHas HenoJsipHas XMMU4eCKas bubnuorexa [JOK

61 CBSI3b 1 https://m.edsoo.ru/00adaab9
5 bubmmoreka [{OK

6 CreneHb OKHCTEHNS 1 https://m.edsoo.ru/00adae28
OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC bubnmuotexa [JOK

63 peaKIHH 1 https://m.eds00.ru/00adb076
64 o 1 bu6moreka [IOK

KUCIIUTENN U BOCCTAHOBUTEITH https://m.eds00.ru/00adb076
65 KonTtpoabHas padora Ned mo teme 1 bubnuoreka [IOK

«CTtpoenne aroma. XuMH4ecKasi https://m.edsoo.ru/00adb486

CBA3b»

PesepBubiit ypok. O6001IeHNE 1 bubnmuoreka [JOK

66 CHCTEMATU3ALNS 3HAHUI 1 https://m.edsoo.ru/00adb33c
PesepBusiit ypok. O600mIeHE U bu6mmoreka [JOK

67 CHCTEMATU3ALNS 3HAHUI 1 https://m.edso0.ru/00ad9ch?2
PesepBHrlit ypok. O600111eHNE U bu6mmoreka [JOK

68 CHCTEMATU3ALNS 3HAHUI 1 https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIE

Ne JlaTa o0pa3oBaTe/ibHbIE
Tema ypoka
/i yp Beero Konrpoasnsie | Ilpakrnyeckue wayuenusi | PeCypebl
padoTsbI padoThI

[Iepnoanueckuil 3aK0H.
[Tepuoanueckast cucTeMa XUMHYECKUX Bu6mnuoreka [JOK

1 1
onementos JI. 1. Meneneesa https://m.edsoo.ru/00adb59
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX SIIEMEHTOB 1 bubnmorexa LHOK
TEpBBIX TPEX MIEPHOJIOR https://m.edsoo.ru/00adb6b6
Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK

3 HEOPraHUYECKUX BEIIECTB 1 https://m.edsoo.ru/00adb7e2
Bubpl XuMU4eCKOM CBSA3U U TUIIBI bubnmuorexka [JOK

4 KPUCTAUTHIECKUX PEIIETOK 1 https://m.edsoo.ru/00adbac6
KonTpoabHasi padora Nel nmo reme

5 «IloBTOpEHME H yriry0JIeHHe 3HAHU I 1 1
OCHOBHBIX pa3/1eJi0B Kypca 8
KJIaccay
Knaccudukanus XuMUIecKuX peakiinii bu6mmoreka [JOK

6 M0 Pa3IMYHBIM MTPU3HAKAM 1 https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XHMMHYECKOU

7 peakiuu. [loHsTHE O TOMOTEHHBIX U 1 bubnnorexa LIOK
rEeTEpOTEHHBIX PEAKIHSX https://m.edsoo.ru/00adbe9a




IloHsATHE O XUMHYECKOM paBHOBCECHUU.

8 DaKTOPBI, BIUAIONHE HA CKOPOCTh Brbmiorexa LIOK
XHMUUECKOH PEAKIIHH 7 TIOTOMEHHE https://m.edsoo.ru/00adc28c
XHUMHYECKOTO PABHOBECHUS
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC bubnuoreka [JOK

9 peakinuu https://m.edsoo.ru/00adcade
Teopust SNEKTPOUTHYECKON

10 mucconuanyy. CHIIbHBIE U cla0ble brbmotexa LIOK
DIIEKTPOJIUTEI https://m.edsoo.ru/00adcd68

. bu6moreka [IOK

11 VloHHBIE ypaBHEHNA peakiui https://m.edso0.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT U

12 OCHOBAHHil B CBETE TIPeICTaBICHHIT 00 BH6_HHOTeKa HOK
SEKTPOTHTHYECKO THCCOTHAIIHH https://m.edsoo.ru/00add5d8
XHUMHYECKHE CBOMCTBA COJIEH B CBETE

13 MpeACTaBICHUI 00 bubmnorexa LIOK

o https://m.edsoo.ru/00add8b2
ANIEKTPOJIUTHYCCKOM JTUCCOITUAITH

14 . bubnuoreka [IOK
llorshe o ruApoimse coneH https://m.eds00.ru/00add9d4
O00011IeHNE U CUCTEMATH3ALI S bu6mmoreka [JOK

15 3HaHui mo reme Kiaccuduxkanus https://m.edsoo.ru/00addd12
XUMUYECKUX PEAKITHH 10 pa3InIHbIM
MpHU3HAKAM
IIpakTHyeckasi padora Ne 1.

16 «PemeHue IKCIepUMEHTAIBHBIX brbmotexa LIOK

3a1a4»

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




KonTpoabHnas padora Ne2 nmo teme

17 «DNEKTPOIUTHIECKAS TUCCOIHAIIHSL. Bubmiorexa LIOK

X https://m.edsoo.ru/00addecO
MMUYECKUE PEAKIUU B PACTBOPAX»

OO61ast xapakTepuCTHKA raJOTeHOB.

18 XuMudeckne CBOHCTBA Ha HpUMepe BH@HOTeKa HOK
xiopa https://m.edsoo.ru/00addfe2

19 Xnoposojopoa. CossiHast KUCIIOTA, bubnnorexa [JOK
XAMHUUYECKHE CBONCTBA, MOTYYCHHE, https://m.edsoo.ru/00ade104
IIpUMEHEHNE
[IpakTnueckas padota Ne 2 o Teme

20 «ITonyyeHue COJITHON KUCIIOTHI, bubmmorexa LLOK

. https://m.edsoo.ru/00ade348

U3y4yeHue e€ CBOMCTB»
Boruncnenus o ypaBHEHUSIM

21 XMMUYECKHX PEaKIUi, €CIIM OJINH U3 BH6_HHOTeKa HOK
DEATEHTOR [aH B W3GHITKE https://m.edsoo.ru/00ade488
OO6mras XxapaKTepuCTUKA SJIEMEHTOB bubmuoreka [JOK

e VIA-rpymis https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.
Haxoxpaenue cepbl 1 €€ coeTuHEHUI B Bu6auorexa [JOK

23 npupoie. XMMUYECKHE CBOMCTBA CEephI https://m.edso00.ru/00ade64a
CepoBosiopo, cTpoeHue, (hru3nueckue bubnuoreka [JOK

24 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTA,

25 (usznuecKrue U XUMUYECKHE CBOWCTBA, brbmiorera [IOK

MNPHUMCHCHUC

https://m.edsoo.ru/00adea28




XHUMHUYECKUE PEAKLUH, JIEKALLNE B
OCHOBE IIPOMBIILIIEHHOTO CII0Co0a
IIOJTy4EHUS] CEPHOU KUCIIOTHI.

bubmmoreka [{OK

26
XMMHUYECKOE 3arpsi3HEHe https://m.edsoo.ru/00adec8a
OKpYKarollen Cpelibl COCTUMHEHUSIMU
cepsl

5 Brrunciaenue mMaccoBO# HOJIM BBIXOJA bubmmoreka [{OK

! MPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a

28 OO0mmas XxapaKTepUCTHKA SIICMEHTOB bubnmorexa [JOK
VA-rpynmbl. A30T, pacipoCTpaHeHHe https://m.edsoo.ru/00adeea6
B Npupoje, puznueckue u
XUMUYECKHE CBOWCTBA
AMMuak, ero pusudeckue u

29 XMMHYECKHE CBOHCTBA, MOTyYeHHE U bubmuorexa LIOK
NIpHMeHEH e https://m.edsoo.ru/00adf004
[IpakTruueckast pabota Ne 3 o Teme

30 «[lonydyeHue aMmMuaka, U3yueHUeE ero bubnuorexa LIOK
CBOMCTEY https://m.edsoo.ru/00adf180
A3oTHas KucaoTa, e€ Gusndeckue u bubnnoreka [JOK

31 XAMHUYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIeH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 yaoOpeHuii. XuMHYECKOE 3arpsisHeHHE bubmuorexa IIOK

OKpYXarollen cpeibl COeAMHEHUSIMU
azora

https://m.edso0.ru/00adf518




dochop. Oxcun dpochopa (V) u

bubmuoreka [JOK

33 docdopHas kucinora, GU3NIECKUE U
XHMUUECKHE CBOHCTBA, MOJTyUEeHHE https://m.edsoo.ru/00adf68a
Hcnons3oBanue pochaToB B KauecTBE
24 MUHEPATBHBIX YI0OPCHHIA. bu6nuoreka IIOK
3arpsi3HEHUE NPUPOIHO CPEIbI https://m.edso0.ru/00adfc20
dbocdaramu
Yraepoa, pacipocTpaHEeHHE B
35 npupoie, GU3HIECKUE U XUMUICCKHE BH6J_IH0TeKa LOK
cBOCTRA https://m.edsoo.ru/00adfd9c
Oxcuapl yriaepoaa, ux (U3NYECKUE U bubnuoreka [IOK
36 XHUMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKOJIOTHYECKHE TIPOOJIEMBI,
cBsi3aHHBIE ¢ oKcuaoM yrieposa (1V)
. bubnuoreka [JOK
37 VYroJyibHAsI KUCIOTA U €€ COJn https://m.eds00.ru/00ae006¢
[IpakTrueckast padota Ne 4 o Teme
38 "ITosryyeHne yrileKucioro rasa. Bu6muorexa [IOK
KauecTBenHas peakiys Ha https://m.edsoo.ru/00ae027e
KapOoHaTHOH"
[lepBoHauanbHble MOHATUS 00
39 OpPraHMYECKUX BEIIEeCTBAX KaK O BH@HOTeKa HOK
COCTHHEHMSX YrIepo/ia https://m.edsoo.ru/00ae054e
bu6mmoreka [JOK
40 KpemHuuii u ero coennHeHus

https://m.edsoo.ru/00ae080a




IIpakTnueckas padora Ne 5.
Pemenne 3xcnepuMeHTaNIbHBIX

bubmmoreka [{OK

41 -
3ajad no Teme «Baxwmeiimme https://m.edso0.ru/00ae0bf2
HEMEeTAJLJIbI U UX COeNHEHHsD»
KonTpoabHnas padora Ne3 no reme
42 «BaskHeililne HeMeTaLIbl B UX bubmmorexa [IOK
COCTHHEHH» https://m.edsoo.ru/00ae0el8
OO6mrast XxapaKTepUCTUKA XUMHUUECKHX
AJIEMEHTOB — METaJIOB.
MeTtanauyeckas CBsI3b U BuGmiorexa [IOK
43 METaITHeCKas KpUCTAILTITICCKas https://m.edso0.ru/00ae103e
pemérka. @u3nyecKkre CBOMCTBa
METaJIIOB
XUMHUYECKUE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMHYECKHUH PsifI bubmoreka [IOK
HATIPSKEHHH METAILITOB https://m.edsoo.ru/00ae1156
OO6mre crnocoObl MOTyICHUS
MetauioB. CriiaBbl. Beruncienus mno
45 YPaBHCHHUSIM XUMUYECCKUX PEAKIIHA, bubmorexa [IOK
€CITH OJIH U3 PEAreHTOB COJIEPKHUT https://m.edsoo.ru/00ael1156
pUMecH
46 H bu6mmoreka [JOK
OHATHE O KOPPOSHI METAILIOB https://m.edsoo.ru/00ae1278
47 bubnmuoreka [JOK
[Henotnpre MeTaiis! https://m.edsoo.ru/00ael14b2
18 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnmnoreka [JOK

Kajausa

https://m.edsoo.ru/00ael14b2




Ilenouyno3eMeabHbBIC METaJIbI —

bubmuoreka [JOK

49 KaJIbIUA ¥ MarHui https://m.edsoo.ru/00ae15e8
50 B . bubnuorexa [JOK
KHCHIIHE COCTMHCHI KalbiHui https://m.edsoo.ru/00ae15e8
O0001Ienre U CHCTEMATH3 AL
51 3HAaHUU
JKEcTkoCTh BOABI M CIOCOOBI €€ bubmmoreka [{OK
52 yCTpaHEHUS https://m.edsoo.ru/00ae1886
IIpakTHyeckast padora Ne 6 o reme
53 "7K€écTKoCTL BOABI M METOIBI €€ BH6J_IHOTeKa HOK
yerpanenus” https://m.edsoo.ru/00aelae8
. bubnuoreka [JOK
o4 ATIOMHHHHA https://m.eds00.ru/00aelc64
AmMdoTepHbIe CBOMICTBA OKCHIA U bubmuorexa [JOK
95 THIPOKCHIA https://m.edsoo.ru/00aelc64
56 - bu6mmoreka [JOK
cneso https://m.edso0.ru/00ae1d86
OKcupl, THAPOKCUABI U COTIU bu6mmoreka [JOK
57 Kelesa https://m.edsoo.ru/00ae35¢
(1) u xenesa (111) 6
O000I11IeHNE U CUCTEMATH3AL[MSI
58 3HAaHUU
IIpakTnueckas padora Ne 7.
Pemenue 3KCePUMEHTATLHBIX bubmuorexa LIOK
59 3axa4 o Teme «Baxueiinmme https.//m.edsoo.ru/OanBdg

MeETaJdJIbl 1 UX COCIUHCHU >




Beluncienus 1o ypaBHeHUIM
XUMUYECKUX PEAKLUH, €CIIU OJIUH U3

peareHTOB JaH B U30BITKE WK bubmmnorexa IIOK

60 COZIEPKUT IIPHUMECH. Bhiuncienus https://m.edsoo0.ru/00ael75
MacCOBOM JIOJIU BBIX0J1a TIPOAYKTA 0
peaxiuu
O06o01meHre U CHCTEMaTH3AITHS Bu6morexa [{OK

61 3HaHHUH https://m.eds00.ru/00ael75
KontpoubHnas padora Ned4 o reme

62 «BaskHeimue MeTaVIbI M X https://m.eds00.ru/0
COeINHEHUSD) 0ae3f50
BeniecTBa n matepuainsl B bubmuorexa [JOK

63 IIOBCEIHEBHOM KHU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsA3HeHUe bubmuorexa [JOK

64 OKPY KAroIe Cpe/Ibl https://m.edsoo.ru/00ae427

0

Pouib XUMUH B peleHnn bubnmuoreka [JOK

65 9KOJIOTHYECKUX MTPOOIIEM https://m.edsoo.ru/00ae427

0

O00011IeHNE U CUCTEMATH3AL S bu6mmoreka [JOK

66 3HAHUU CUCTEMATHU3AIMS 3HAHUU 110 https://m.edso0.ru/00ae0d0
teMe OKHCIUTEIBHO- a
BOCCTAaHOBHTE/IbHBIC PEAKIIMH

67 O6oO0menue u bubmuoreka [JOK

CHUCTEMAaTH3alMsl 3HaHUHU 10 TeMe
OO11ast xapakTepuCTHUKA
XMUMHUYECKUX DJIEMEHTOB —
METaJJIOB.

https://m.edsoo.ru/00adbh33c




3aKIIOUNTENbHBINA YPOK

68

bubmuoreka [JOK
https://m.edso0.ru/00ad9ch?2
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YYEBHO-METOJUYECKOE OBECIHIEYEHUE OBPA3OBATEJIBHOI'O
INPOLHECCA OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIA
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1. Xumusa. 8 wracc/T'abpuenssa O.C., Octpoymos MW.I., Cnagko C.A.,
AxunonepHoe obmectBo «M3narenberBo «IIpocBemenuey.

2. Xumus. 9 kimacc/T"abpuensa O.C., Ocrpoymos U.I'., Cnaakos C.A.,
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