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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denepaibHON paboyeil mporpamMmbl
BOCIIUTAHUSA U C YYETOM KOHLEMILHUU MPEenofaBaHus Y4eOHOro npeaMera « XuMHUsH»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHUsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCA CPEACTBAMU Y4€OHOTO
MpEIMETA, YCTaHaBIIUBACT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEIEHUE €ro IO KiaccamM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IMPOrpamMMbl MO XUMHUH, OMNPEAENSIET KOJIUYECTBEHHBIE H
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COAEPkKaHHUS, PEKOMEHIYEMYIO
MOCIICIOBATENPHOCTh ~ M3YUYECHUS XHUMUHA C Y4ETOM  MEKIOPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTrO TMporecca, BO3PACTHBIX
0COOEHHOCTE  O0y4alolUXCs, OINpeAeNsieT BO3MOXXHOCTH MpeaMera s
peanu3auuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa30oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkKe TPeOOBaHHM K
pe3ynbTataM oOy4eHHUs XUMUW HAa YPOBHE IeJIeH N3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-NIO3HABATENbHON JE€ATEIbHOCTH O0O0YyYalolerocs IO OCBOCHHIO
y4eOHOTr0 Co/IepKaHusl.

3HaHWE XHMHH CIYXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero MmpeaCcTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIE XUMHEH NPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPrUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUsS T100aibHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111 U PYHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMHUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSATEIHLHOW  ydueOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIhCKAUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CcHenudUKOl HAay4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €QUHCTBO MPUPOIBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
o0Opa3oBaHue 00yJaIOIIHUXCS.

JlaHHBIE HampaBjieHUs B OOYYEHHUU XUMHH OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl ~ Yy4eOHOTrO  TpeaAMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4eckKu
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpEAETIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTACIAbHBIX 3HAYUMBIX TOHSTHU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona Kk €€ m3ydeHuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MMOHATHHA 0 XUMHYECKOM DPJIEMEHTE M BEIISCTBE M CUCTEMBI ITOHATHIN 0 XUMHUYECKOM
peaknuu. OO6e d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHHIIUITY
MOCJIEIOBATENBLHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX NMPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TpencTaBleHUNW 00 JICKTPOJUTUYECKON JHUCCOIMAIUA BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUs
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MHUpa B JIOTHKE
€€ CHCTEMHOM MPUPOAbI, LUEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHHUIO H
MEeTOJaM MO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICUYECHUEM
3HAHWA W3 paHee W3YYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX alomuid Mupy,
«buomnorus. 5—7 knacce» u «PuU3uKa. 7 Kiaace.

[Ipy wu3ydyeHUM XUMHHM TPOUCXOAUT (POpMHpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUN — BaKHEUINUX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKHUX TMOJIOKECHHM,
JOCTYIMHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpuOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYEHHHU BEIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHMHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
NeSATEIbHOCTH, OCBOCHMM MpaBWJ 0OE€30MacCHOTO OOpallleHHs C BEIIECTBAMHU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENTH TaKUE 1IN, KaK:

— (¢GOopMHUPOBaHHE HWHTEIUIEKTyaIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEHICHHH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOUIMUCS
OMbITa Pa3HOOOPa3HON MAESITENIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (dopmupoBanue oOmeNd (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpPA, WUCIONB3YysS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YHYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHH MpoOJeM B IOBCEAHEBHOM >KU3HH U
TPYJOBOM ESATEIbHOCTH;

— (QopmupoBaHue y o0Oydyarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTHMYECKU
1€J1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOIHONU CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUI0O HAa OCHOBE YCBOEHHUSI OOIlEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOo(duiis W HANpaBJICHHOCTU AAJIbHEUILIEro
oOyJeHwus.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX I HM3YYEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0o 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemiecTB. [loHsATHE 0 MeTogax MO3HAHHWS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHnst cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKHUX
aeMeHTOB. [IpocThie U COKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BenlecTB. (OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcCUTENbHAs MOJIEKYJIsIpHAs mMacca. MaccoBasi J0JisE XUMHUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KommmuecTBo BemectBa. Moiib. MonsipHast macca. B3auMoOCBsI3b KOJIM4ECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUN.

@u3NYeCKUe U XMMHUUYECKHUE SBJICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKHU.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEeHUsI, 3aMEIICHUS, OOMeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 000PYAOBaHUEM, U3YUEHUE U OIKMCAHUE
bu3nYecKuX CBOWCTB 0O0pa3iOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIEHHE M KOHACHCAIMS BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTON) SIBJICHUM, HAONI0ACHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakiuil (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHA
menu (II) npu HarpeBanuu, B3auMOJIeUCTBHUE kelie3a ¢ pacTBopoM conu meau (II),
U3y4eHUE CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (UiIbTPOBaHUE,
BbINIapUBaHUE, AUCTHILIISALUS, XpoMaTtorpadus, NpoBeeHne OYUCTKU MOBApEHHOU
coi, HaOJMIOJEHWE W  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHUYECKUX BEUIeCTB

Bo3gyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — 3eMeHT UM mpocToe
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3WYECKHEe U XUMUYECKUE
cBoiictBa (peakmuu rtopeHus). Oxcupawl. [Ipumenenuwe kwucnopona. CrocoObI



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpornHas MoAU(UKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUYECKON peaklnud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHJAOTEPMHUUYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3(pekTa, pazpyuieHue 030HOBOTO CIOS.

Bogopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonsipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpBIL
HacelilieHHble W HEHACBHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 70Jis BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pactBOpoB B NpupoAe U B KU3HHU 4esnoBeKa. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusmdeckne uW XUMHUYECKUC
cBOMCTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHmii. PU3NMYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psanx axktuBHoctn MmeraimoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPECICHUE COAECPKAHUS KACIOPOAA B BO3AYyXE, MOJYUYEHHE,
coObupaHue, pacmo3HaBaHWE M W3YYCHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHust (Mokapa), O3HaKOMJICHHE C O0Opa3laMH OKCHUIO0B U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHWE, PpACIIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3aumojieiicTBue Bojgopoaa ¢ okcuaoMm memau (II)
(BO3MOXKHO HCIOJB30BaHUE BHUAEOMATEpUaoB), HaOIIOAeHNE O0Opa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIe pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHAIIOB),



uccieqoBaHe 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KIIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCIOT M IEIOYCH,
uzydeHue B3zaumojeinctBua okcuga meau (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpaJM3alHM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJHOIO METAJIa JIPYTMM K3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoauyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XUMHYECKAs CBS3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBbie TOMBITKM KIAcCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuognyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MengeneeBa. Koporkonepuoanas W AJUHHONEpPHOAHAS  (OPMBI
[Iepuoanueckoit cucrembl xumuueckux 3neMeHToB /. 1. Menneneesa. 1lepruoabl
u rpynmbl. OU3WyYEecKUd CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuonnueckont cucremnl . M. MenneneeBa. XapakTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs paJHyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbI XUMUUECKUX
AJIEMEHTOB I Pa3BUTUsS Hayku W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchbl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCJIOT W IWIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiuu pazoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss MeXOpeaMETHBIX CBSI3€M MpU HM3yYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMMX eCTEeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAy4YHBIM (pakT, rumores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEUIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (GU3UYECKUE BEIUMYHUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IUIAaHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocuntes, qpixanue, 6umocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbIE, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

[lepnognueckuit 3axoH. [lepnoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XMMHWYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaaus, KalblUsi WU UX
COCIMHEHU B COOTBETCTBUM C TMOJIO)KEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHYECKOM CBA3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTATUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COEJIMHEHU, TeHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO Pa3IMYHBIM MPU3HAKaM (110 YUCITy
¥ COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIIOBOMY 3P (deKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOPaTUMOCTH, TIO
YYACTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[lonarne o ckopoct XuMuuecko peakiuu. [loHsTue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [IoHSITHE 0 TOMOTEHHBIX M Te€TEPOTEHHBIX
peakuusx. [lonarue o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOM pEaKIMh M IOJO0KEHHUE XUMHUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIMK,  AJICKTPOHHBIM  OajlaHC
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM peaKunu. CocraBnenne YPaBHEHUI



OKHCJINTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMM C  HCIOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMudeckon cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiiun monHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE MNPEACTABICHUNA 00 3ICKTPOITUTHYECKOU
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [IOHATHE O TMAPOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTraHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa OUCCOUUALMU KHCIOT, WIEJI0YE H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPUAIOB), MPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuuid HOHHOTO  OOMEHa
(oOpazoBaHue ocanaka, BbIJACICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX —~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3yIoKEHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKUUMd Ha HOHBI, pELICHHE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HeMeTaJibl 1 MX COeIMHEHUS

OOmast xapaktepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha MPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaUlaMU, HEMeTa/llaMH, [ieno4amMu). XJIO0POBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIOpuapl U UX
HAaxO0JICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKUe CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPO/AA U cepbl. AJIOTPOIHbIE MOAUPUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKUe CBOMCTBa cepbl. CepoBOaOpO, CTpoeHue, (U3NUecKue U
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciioTa, @QU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00mIMEe Kak
NpeACTaBUTENST Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKlUu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMY4YEHUsI CEPHOM KHUCIOTHI.
[IpuMeneHne cepHoil KMCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKIUs Ha



cynedar-uoH. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIIel Cpelbl COENWHEHUSMU Ccepbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAICHHUS.

OOmas xapakrepucTuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIEHUSA. A30T, PacpOCTpaHEHHE B IPUPOIE,
¢uznyeckue U xuMmuyeckue cBoiicTsa. KpyroBopot a3ora B mpupoae. AMMuax, ero
duznyecKkrue u XMMHUYECKHE CBOMCTBA, OJyuyeHue U npuMenenue. Coiau aMMOHUS,
uX pU3NYEeCKue U XUMHUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THas KHCIIOTa, €€ IMOoJyuyeHue, (PU3MUecKue M XUMHUYECKHE
CBOMCTBa (00OIIME KaK MPEACTaBUTENs Kjacca KUCIOT U CcHelnuuyeckue).
Hcnonp30oBaHWe HUTPATOB M COJEHl aMMOHMS B KauyeCTBE MMHEPAIbHbBIX
ynoopeHuil. XuMHU4ECKOe 3arpsi3HeHUE OKPYXKaloIIe cpebl COSAMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3AyXa, MHOuYBbl U BonoémoB). docdop,
aloTpornHbele Moaupukammuu ¢docdopa, (pu3MUECKHEe M XMMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u bocdhopras kuciora, GU3NIECKHUE U XUMHUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIbHBIX yI00pEHUIA.

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUSA
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCIECHUA.  YIVIEpOJ,  aJUIOTPONHbIE
Moau(pUKalMKM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yraepoaa B mpupone. OKcuasl yriaepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha JKUBbIE OPTraHU3MBI,
[OJlyYEHUE U IMPUMEHEHHE. DKOJIOIMYECKHE IPOOJIEMBI, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza r1i100anpHOr0 MOTEIUIEHUS KiIMMaTa, [apHUKOBBIN
3p¢ekT. YronbHas KUCIOTa U €€ CONu, UX (U3NYECKHE U XUMUYECKUE CBOMCTBA,
nojsyueHue W npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

ITepBoHavyabHbIE TOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, IIMLEPUH, YKCYCHasi KUCIIO0TA).
[IpupoaHble HMCTOYHMKH YTJIEBOAOPOJOB (yroyib, HPHUPOAHBIN Tra3, HEPTH),
OPOAYKTBI WX mepepaboTku (O€H3MH), UX pOJiib B OBITY W TNPOMBIIUICHHOCTH.
ITonsiTe 0 OMOJIOTMYECKU BAKHBIX BEILIECTBAX: KHUPaX, O€IKax, yriieBoJgax — U UX
poiu B KM3HM 4YEJIOBEKAa. MarepuallbHOE €IUHCTBO OPraHM4ecKUX MU
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckrne M XUMHYECKHE CBOWCTBA, MOJY4YCHHE U
npuMmeHeHne. CoenuHeHUs KpeMHUs B mnpupoje. OOmue npeactaBieHUs 00
okcuzne kpemuus (IV) m kpemHueBoit kuciore. CUIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B IPOMBIIUICHHOCTU. Ba)kHelIllne CTpOUTENbHbIE MaTepualbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6e30macHOT0 MCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBEJICHUE KAYECTBEHHBIX PEaKlMid Ha XJIOPHUJ-MOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAIONMHE (PU3NUESCKHE W XHUMHYECKHUE CBONCTBA
rajoreHOoB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJIEHWE ¢ oO0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmiamMu  cepbl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIOZICHUE TIpoliecca OOyTIMBaHUs caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HHUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAUeCTBEHHOM peaKInu Ha cyabdar-
MOH M HAOJIOJieHWEe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBolMcTBaMM a3zoTa, (ochopa M MX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacmo3HaBaHWE W UW3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKAHMUSI, B3AMMOICMCTBUE KOHUEHTPUPOBAHHOM a30THOU KUCJIOTBI C MENIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenen
KPUCTAJUTMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKN PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NIPOTUBOras3a, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJACHUE KaueCTBEHHBIX peaKIuii Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE IMIPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIJICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 10 TeMe « BaxkHeuIe HEMETaJUIbl U KX COCIMHEHUS.

MeTaJuibl 4 MX COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B Ilepmommueckon cucremMe XuMUYeCKHX 3ieMmeHToB [J[. U
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramnuyeckas CBS3b U
METAJJIMYECKasi ~ KpUCTA/UIMUECKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psl
HaIpspKeHUN MeTaioB. du3zndeckne U XUMUUECKHUE CBOMCTBAa MeTayioB. OO0mue
CrocoObl TMody4YeHus: MeTauioB. [loHsATHE O KOpPpO3UM METauIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CrmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBITINIEHHOCTH.

[I{enouynble MeTambl: MONOXKEHUE B [lepronnueckoil cUCTEME XUMHUUYECKUX
anemeHnToB . M. MenaeneeBa, CTpO€HHE MX aTOMOB, HAaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). OKcuiabl u



TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METANIOB M UX
COCIUHEHNM.

[[lenoyHno3emenbpHble METAJUIbI MarHMid M KaJbLMH: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumuueckux aneMmeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOKJICHHE B IIpupoie. PU3nyeckrue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliive coequHEHUS KalblUusg (OKCHJA, THUIPOKCUI, COJIM).
JKécTKoCcTh BOJBI U CITOCOOBI €€ YyCTpaHEHUS.

AJFOMUHHI: TI0JI0XKEeHUE B [Ileproandeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. N. MenneneeBa, CTpOEHHE aToma, HaxOXIeHWE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA amtOMUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U THIPOKCHUIA
AIIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckon cucreMe XUuMHYECKUX 3JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXAeHUWE B mnpupoae. duznueckue u
XUMUYECKHEe CBOMCTBA xene3a. OKcuibl, TuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o0pa3llaMy MeTauIoB U CIUIaBOB, HX (DU3HUUECKUMHU
CBOMCTBaMM, M3Y4YEHHE  PE3YJbTaTOB  KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUICOMATEPHUATIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKaAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajblMs, AJIIOMUHUS, LUHKA, JKEJe3a
(IT) u xxeneza (II1), meau (1), HabnroAeHNE W OMUCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAMU HATpus, Kalus U Kaiblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHelmue
METAJUJIbl U KX COCIUHEHHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IIOBCEJHEBHOW JKM3HM YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKHUX peakiuii B ObITy. I[lepBas momonrs npu
XUMHYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroled cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeilecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepuabl).

Mestcnpeomemmnule cea3u



Peanuzamuss MeXnpeaMETHBIX CBS3€H NMpU W3YYCHUHM XUMUHU B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK W TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEeOpWsl, aHalu3, CHUHTE3, KilacCUpUKAKs, TMEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBJICHUE, IMaPHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAIIHI.

dusmka: Marepusi, aToM, OJEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUU 3apsij, MPOBOJHUKH,
MOJIYIIPOBOJHUKH,  JTUAJEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJUTHYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MU TATEILHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3YyJbTaThl OCBOCHHS MPOTrPaMMbl OCHOBHOTO OOIIETro
o0Opa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHMs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHOM JEATEIBHOCTA B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMM, IPUHATHIMU B
oOllecTBe MpaBUIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMATIM3ALMH 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAaUd W
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YAaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U Hay4YHOMY HAacCJIeHI0, NMOHMMAaHUs 3HAYEHHUS XHMHYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS O COLMAIBHBIX HOPMax M IPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHONH KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHM,  y4eOHOMCCIEN0BATENbCKOM, TBOPYECKOM M Apyrux  BUAax
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESATEIbHOCTU MpPU
BBIMIOJJHEHUH Y4€OHBIX, IMO3HABATEIbHBIX 3aJa4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIM B IIpOLIECCE€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IMIOBEJECHWE M MOCTYIKH CBOMX TOBAapUUIEH C MO3WULHHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MMOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33pPEHUYECKNE IPEICTABICHUS O BEIIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH HAay4HOH KapTHUHBI MHUpa, IpeICTaBiICHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHOU CPELOH, O POJIM XMMHUH B ITIO3HAHUM 3TUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAO0JII0Ja€MbIX IPOLECCOB U SIBJICHUM,
M03HABaTEJIbHON, MH(POPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATypOi, MOCTYHMHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIEeI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBIEHHOCTH M YPOBHSA OOy4YeHHUs B
JIaTbHEUIIEM;

4) popMupoBaHHS KYJbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUS TIpaBWJ OE30MAaCHOCTH TMpU  OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEaJIbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUS MNPEAMETHBIX 3HAHUW N0 XHMMHH, OCO3HAHHBIA BBHIOOD
UHIMBHUAYAIbHON TPACKTOPUU MPOJOJIKEHHUS 00pa30BaHuUsl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEMHON MpodhecCUOHATBHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCUOHANBHOMN CpEIE;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
$u3NYEeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ OE30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMHU, a TAKXKE B CUTyaIUsX,
YTPOKAIOIIMNX 3J0POBbIO U KU3HU JIOJEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKAIOLIEeH IPUPOIHON CPENOU, IS ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbhl, OCO3HaHHS TJO0AJIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEeUIeHHs] MOCPEACTBOM METOIOB XHMHH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOU MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTAaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIMI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ATUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MTO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUA

ba3oBble jJornyeckue AeicTBUs:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
NPU3HAKHN, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(UKANMH XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABJINBATh MPUYUHHO-CIICJACTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTD JIOTUUECKHUE PACCYXKIACHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IO aHAJIOTHH),
JIeJaTh BBIBOJIBI U 3AKIIOUYCHHS;

YyMEHHE TMPUMEHSTH B TIPOIECCEe IO3HAHUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBEIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HaK (CMMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEaKIUU — MPU PEHICHUH Y4eOHO-I103HABATENbHBIX 33/1a4, C YYETOM
ATUX MOJIETBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTepU30BaATh CYIIIECTBEHHbIC
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBA3U U
IMPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaHpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 TpoJieJIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAMM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOJTYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JMUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcsl WNHTepHETa), KPUTUYECKH OLEHUBATH IMPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI U 3alpOChl MPU MOHMCKE M OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX IS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHU,
OBJIQJICHUE KYJbTYpOH aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHus HHOPMAIUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduku U UX KOMOUHAIUSMU,

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIeI0BATENHCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIUIEHHOCTH,
CEJIbCKOTO XO3sIIICTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH NpPUPOIHON
CpEIBl.

KoMMmyHMKAaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBHA:

yMEHHUs 3aJlaBaTh BOIpPOCH (B XoJie Juamora W (WIM) IUCKYCCHUHU) IO
cymecTBy  oOcyxaaemMoil  TeMmbl, (OPMYJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

YMEHHsSI ~ TPEICTaBISATh  MOJYYEHHBIE  PE3yNbTaThl  MO3HABATENbHOM
NEATEIbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIHUI0
pEe3yIbTAaTOB BBHINOJHEHHUS] XMMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIIbITa,
1abopaTopHO# pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUe KpPUTEPUEB IO OICHKE KadecTBa
BBITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENEsATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(peKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATEJbHBIX 3aJa4, CaMOCTOSITENbHO COCTaBIATh MM KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 3aJaHUA C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOIO pE3yJibTaTa 3asBICHHOHN 1€, yMEHHE
UCIOJIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, MTpejlaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOI'O JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS MU CIIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOW oOnactu «XUMHUS», BUIBI
JNEATENPHOCTH IO  IOJYYEHUIO HOBOTO  3HaHWS, €ro HHTEPHPETALNH,
peoOpa30BaHUIO W MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xoHiy o0yuenus B 8 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUYAIOIITUXCSl YMEHUMN:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEUIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAsS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsg Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO JIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUSI, XMMHUYECKasi PEaKnus, KiIacCH(PUKAIUs PEaKIuil: peaxkiuu
COCIMHEHUS, PEaKIMU Ppa3JI0XKEHUs, pEaKIUyu 3aMEIICHUs, peaKiuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKHUE PEaKIMU, TEIJI0BON 3PDEKT peakiuu,
SIPO aToMa, JJICKTPOHHBIA CIIOM aroMa, aToOMHas OpOUTab, PAJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJECHTHAs CBS3b,
VWOHHAs CBS3b, HOH, KATMOH, aHWOH, PacTBOpP, MAaccoBas JO0Js BELIECTBA
(mpolieHTHAs1 KOHIICHTpAIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHUH U
MIPUMEHATH 3TU MOHATUA NPU OMUCAHUU BEMIECTB U UX MTPEBPAILCHU;

e WCIOJBH30BaTh XWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIIU;

e OIpENENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKHCJICHUS  DJIEMEHTOB B  OWHApHBIX  COEJUHEHHSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COCAUHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaThb cmbica Ilepuognueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TNEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoXkeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHHUsSI MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOraapo;

e OIKCBHIBATh U XapakTepu3oBaTh TabiuuHyro dopmy Ilepuoanueckoit
CHCTEMBl XHMHUYECKHMX DJIEMEHTOB: pa3iIn4aTbh MOHATHS «IJIaBHAsS
noarpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpynma)», mansie u
OOJIbIIINE TIEPUOJbI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuonuueckass cucteMa XuMmMudeckux a3jemeHtoB J[. H.
MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUS aTOMOB



XUMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00Ilee YUCIO SIEKTPOHOB
U pacrpeesieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJacCU(pUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEaAKIUU
BEILIECTB, MO TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHME CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUil B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOW PEAKIIUU;

MPUMEHSITh OCHOBHbBIE OIEpAlMU MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTEeMAaTH3allui0, KIacCHU(PUKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3€H — /Ui M3yYEHUS CBOWCTB
BEIIECTB M XHMHUYECKUX PpEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHWE, U3MEPEHHE, MOJICITUPOBAHHE, AKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

cleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOM U
7ab0paTOpHBIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BELIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TOJYyYEHUIO U COOUpPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEACITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHME  OSKCIEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT C OMOIIBIO UHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy o0ydeHus B 9 Kjacce mpeIMEeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHATUNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBS3b, TEIJIOBOU A deKT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XMMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJJIMYEcKasi), KpUCTAIUIMYECKasl pemérka, KOoppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW PEaKUUH, NPENEIbHO JOIyCTHUMas
xoHuenTpanus [1JIK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHMUYECKUX THOHATHH U
IIPUMEHSATH ITU MOHATHS [P ONIMCAHUU BELIECTB U UX MPEBPALCHUN;
UCIOJIb30BaTh XUMMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHUS (opMyil
BEILECTB U YPABHECHUN XUMHUYECKUX PEAKIINA;

ONPEJENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEHIECTB K
onpeAeNéHHOMY KJIacCy COEIUMHEHUH 1Mo (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJ€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsi/l HOHA 10 XUMHUYECKON (QopMmysie, XapakTep Cpenabl B
BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COEAMHEHHM, THI KPUCTAILIMYECKON
PELIETKU KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIich Ilepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATb €ro IIOHUMAaHHE: OIMCHIBaTh U  XapaKTEPHU30BaTh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHasg moArpynmna (A-rpynma)» U «modoodHas
noarpynna (b-rpynma)», Manbsle u OosbliuMe NEPUOIBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuie, ¢
YUCJIIOBBIMM  XapAaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMMHYECKUX
AIIEMEHTOB (COCTaB M 3apsia sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpezieieHue HMX IO DSJIEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB DJIEMEHTOB M UX COCIUHEHUMN B
Ipesesax MajlblX IIEPUOJOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIy U COCTaBy YYACTBYIOLUUMX B pPEAKLIUU
BEIIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO U3MEHEHUIO CTEIEHEW OKUCIIECHUS
XUMHUYECKHX HJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMHME WU CHCHNUPUICCKHE XUMHUIECCKUE
CBOMCTBAa IMpPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IPUMEPAMM MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMHM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLUH;

COCTABJISITh YPAaBHEHHUs DJIEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
IPOTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHWUS,
BO3MOKHOCTH TPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJISPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOr0 »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJIIO0 BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWJia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYI0M U
7a00paTOpHBIM  00OpPYIOBAaHMEM, a TaKXKe IMpaBujia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHHUIO H COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TMOATBEPKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapbonar-, ¢ocdar-, cwiIMkar-, cyiabhar-, THIPOKCU]-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI W3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE ONEpPAlUd MBICITUTENbHON JI€ITEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI1 WM3Y4YEHHUs CBOWCTB BEHIECTB U
XUMUYECKAX pEaKluid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHHEe, MOJCIMPOBAaHUE, JKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoaunuecTBO 4acos
Ne HaumeHoBaHue pa3iesioB u JJeKTpoHHbIE (U(POBHIE)
KoHTpoJibHBbIE IpakTHyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoTsI
Pa3nea 1. IleppoHavyaibHble XUMHYECKHE NIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MIPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BermecrBa 1 xumMudeckue 15 | Bbu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Paznen 2. BaxHeiilue npeacTaBuTeId HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopoa. Ilonstue 6 bubnuoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
’9 Bonpopon.ITonsitue o kucnorax 2 1 bu6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [IOK
OCHOBAaHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KIIACCHI 1 | 1 Bbu6mmoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon u llepuoguyeckas cucrema xummuiyeckux 3jaeMeHToB /I. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN



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

[lepronnueckuii 3aKOH U
[lepuoanueckas cucrema

bu6mmoreka [JOK

31 XUMHYECKHX 3J1eMeHTOoB [[. 1. ! https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aTroma
X .
- OI/IMI/I‘ICCKaﬂ CBS3b . Bu6miorexa LOK
' KHCTHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIHH
Bbu6mmoreka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmunorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOI'PAMME



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

9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM unppoBbIe
Ne n/m P Konrpoabnsie Ilpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUn
11 [ToBTOpenue u yriybiaeHne 3HaHUHA 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa HOK
’ peaxiuit https://m.edsoo.ru/7f41a636
13 DJIEKTPONUTHYECKAS JUCCOLNALIUS. g 1 | bubnmoreka [JOK
’ XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mas XxapakTepucTUKa XUMUIECKIX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKIX
2.2 snemenToB VIA-rpynmnsi. Cepa u eé 6 bubmmorexa [TOK
' PYHIEL -€P hitps://m.eds00.ru/7f41a636
COCTMHEHUS
OO61as xapakTepucTUKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa HOK
’ PYTHHIEL. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mmast XapaKTepucTUKa XUMUIECKIX
24 anemeHToB [VA-rpynnsl. Yriepoa u 8 1 2 buommorera LOK
. . PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHEHUS
Hroro no pazneny 25



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

Pa3gea 3. MeTasibl M UX COCAUHEHU S

bu6mmoreka [IOK
A i 4
3 Obmpae cBoficTBa METANIOB https://m.edsoo.ru/7f41a636
. bubmunoreka [JOK
2 B 1
3 aXKHEUIIe MeTaJuIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u oKpyskamomas cpeaa
4.1 BemecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Konrpoabuble IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 but6mmoreka [JOK
yenoseka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToAax MO3HAHUS B XUMHH 1 Bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[TpaxTrueckas padota Ne 1 «IIpaBuia
3 paboTHI B 1a00OpaTOPUU U IPUEMBI | bu6muorexa [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYucrele BemiecTBa U cMecu. CriocoOsbl | bubnmoreka [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Paznenenue cmeceil (Ha mpumepe 1 bubmorexa [IOK
8 o PrMEp https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOU COJIH )»
bubmuoreka [IOK
6 A 1
TOMBI H MOJTICKyIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u c0KHBIE BElECTBa 1 Bubmorexa HOK
p = https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYCHHE 1 bubmorexa HOK
YAp ye https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [IOK
10 X .B
uMmtecKas Gopmya. Banentocts https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHYECKHUX JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
OTHOCHUTENBHAS MOJIEKYJIIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XUMHAYECKOTO bubnuoreka [JOK
JJIEMEHTA B COeJUHEHUN https://m.edsoo.ru/ff0d350¢
13 KonnuecTtBo BemecTBa. Mouib. bubmmoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBusl MPOTEKaAHUS bu6muoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCcChl BELIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brraucienus: konuuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSM XUMUYECKUX Bubmorexa HOK
- . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmss XuMruaecKux peakiuit
18 (coenuHEeHUs, pa3I0KEHUS Bubmorexa HOK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0eHne 1 bubmorexa [TOK
1 ARET. DODI https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme bubmuotexa [JOK
«BellecTBa 1 XUMHUYECKHUE PEAKITANY https://m.edsoo.ru/ff0d4290
71 Bo3nyx — cmecs razos. Cocras bu6nuoreka [IOK

Bo3nyxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

but6mmoreka [JOK

22
KHCJI0pOAa (peaKiyi OKHCICHN, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TToTydeHUsT KUCIIOPO/ia B
23 71a00paTOPHUH U MPOMBIIIJIEHHOCTH Bubmorexa HOK
PATOPHIL I TP ‘ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnnoBoit 3 ekt xuMmuaeckon
24 peaKIu, IOHATHE O bubmuoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIHSIX
TomnuBo (He(Th, yroab U METaH).
25 3ar H3HeI§I/Ie¢];03 . a, CIIOCOOBI iro bubmorexa [TOK
p AYXd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[TpakTruyeckas padora Ne 3 o Teme
26 «[lonydyenne u coOupanmne KUCI0poia bubamorexa [TOK
- N P posta, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopox — snemeHT u npocroe bubmuoreka [JOK
BelecTso. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 duznyecKre 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [IOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MosTydeHus BOAOPOia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
but6mmoreka [JOK
31 «[lony4yenne u coOupanue BOAOPOA,

W3yYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d442



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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ModsipHblii 00BEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBa
33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubamorexa [TOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Boruncnenust 00bEMOB razoB 1o
34 ABHEHMIO PEaKLIMA Ha OCHOBE 3aKOHA bubamorexa [TOK
ypas DeaiHHi 1 https://m.edsoo.ru/fR0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 duznyecKre 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [TonsTre 06 bubnmoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbiieHHbIe
37 Y HEHACBIIIECHHbIE pacTBOPBL. MaccoBas bubamorexa [TOK
B PacTBOPBL https://m.edsoo.ru/fl0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas pabota Ne 5 mo reme
13 «IIpuroroBiieHre pacCTBOPOB C bu6muorexa [JOK
OnpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA)
19 KonTponbnas padora No2 no teme bubnmoreka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KiacCUpUKALINS, bubnmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue nu XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX Bubmrorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHusI: cOCTaB, Ki1accuuKarus, bubnmorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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ITonyyenue u XMMHUYECKUE CBOMCTBA

bubmuorexa [IOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, but6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMU4YECKHE CBOMCTBA bubnmoreka [JOK
KHMCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHne): HOMEHKIIATYypa,
46 CHOCOéBII) TIOJT )eHI/ISI XI/IMI/I‘IZ(I:KI/IG bubmmorexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCMEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COETUHEHUN)
43 I'enernueckas cBsi3p MEKY KilaccaMu bu6muorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
but6mmorekxa [JOK
49 O0o0011eHNEe U CHCTEMATH3alKs 3HAHUH
- . https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTaHHIECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MOMBITKH KIacCUPUKAITTT
51 XHUMHYECKHX d1eMeHTOB. [loHsaTre o bubmmorexa [IOK
’ https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJIHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH 1
bubmuoreka [IOK
52 [Tepuonuueckas cucTeMa XUMHUYECKHUX
https://m.edsoo.ru/00ada52c¢
anemenToB 1. . Menaeneena
bubmuoreka [IOK
53 Ilepuonsl, rpymnIsl, MOATPYIIIIbI

https://m.edsoo.ru/00ada52¢c
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuorexa [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000JI0YeK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoi bubamorexa [TOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €0 MOJOKEHHUIO B bubnuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa AJist
57 pa3BUTHS HAyKU U npakTuku. /1. 1. bu6muorexa [JOK
MenneneeB — y4€HBIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPUIIATETLHOCTH ATOMOB bubnmoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
39 VoHHas XHuieckas Casb https://m.edsoo.ru/00adac34
60 KoBaneHTHas nossipHast XuMu4eckas Bbubmuotexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HenoJsipHast XUMUYeCKast bu6muorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
but6mmorekxa [JOK
62 Creneup okucneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuoreka [JOK
peakuu https://m.eds00.ru/00adb076
64 OKucnuTeny 1 BOCCTAHOBUTEIU Bubmorexa HOK
https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o reme bubmuoreka [JOK



https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada824
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«CtpoeHue aroma. XUMUYECKAsI CBS3bY

https://m.edsoo.ru/00adb486

66 PeseprubIil ypok. O6001eHIE U 1 bu6muorexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33¢c
67 PesepBHrlit ypok. O60011eHne u | bubnmoreka [JOK
cUcTeEMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O00011eHNE U 1 bu6mumotexa [JOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
Ilepuoauueckuii 3aK0OH.
| Ilepuoanueckas cucrema 1 bu6muorexa [JOK
XUMHUYECKUX 3JieMeHTOB J[. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUN
2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 Bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOOB
3 Knaccugukanus 1 HOMEHKIATypa | bubmuotexa [JOK
HEOPTraHWYECKHX BEIMIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHUYECKON CBSI3U U TUIIBI ] bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IloBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukanmst Xumuaeckux | bubmuoreka [IOK
peaKUHil MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMHUYECKON
7 eakuu. IIoHsATHE O TOMOI€HHBIX U 1 Bubmorexa LOK
P ' https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKIMIX
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.
but6mmoreka [JOK
8 @DakTOpPHI, BIUSAIOIIKNE HA CKOPOCTh 1

XUMHUYECKOM PCaKUU U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHUYCCKOI'0 paBHOBECCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHHEIC

but6mmorekxa [JOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTHUECKON
10 I/IC(I:)O na I/H:p CuibHBIE U ci1a0bIe buGnuorexa LIOK
A THATHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHrle ypaBHEHUS peakIIni buGnuorexa LIOK
M beakt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN buGnuorexa LIOK
p UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIT
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [PEICTABIEHUNA 00 Bubmorexa LOK
bed . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUUECKON JUCCOIHAITIT
14 IlousTue o runpoause coieu buGnuorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cCUCTEeMaTH3aIus bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTruueckas pabora Ne 1.
16 «Perrenne DKCIIEPUMEHTAITBHBIX bubnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Kontponbnas padota No2 o teme
17 «INEKTPOIIUTHYECKAST TUCCOIINAIINS buGnuorexa LIOK
P A THATH. https://m.edsoo.ru/00addec0
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO01ast XapakKTEPUCTHUKA TAJIOTEHOB.
18 anqlnqecxile CBIc))p”ICTBa Ha IIpUMeEpPE buGnnorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. ConsiHast KUCIIOTa, Bbubmuotexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00addfe2

XMMHYECKHUE CBOMCTBA, IOJyYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHNE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHne COJIAHON KUCIOTHI bubamorexa [TOK
v . N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTB»
Boruncnenus no ypaBHeHUAM
21 XUMHUYECKUX PEAKIINN, €CIIN OOUH U3 bubnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(DUKAIIMK CEPHI.
3 Haxoxzaenue cepsl 1 €€ coenMHEHN bubmuotexa [JOK
B MpUPOJIe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHue, bubmuorexa [JOK
duznyecKrue 1 XUMUIECKIE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 bU3HYEeCKre U XUMUYECKHE CBOMCTBA Bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMHYECKUE peaKlni, JeKallrue B
OCHOBE IIPOMBIIIIEHHOTO CII0co6a
26 MOJTYYEHHSI CEPHOM KUCIIOTHI. bubmuorexa [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKarOIIEeH Cpeibl COEAUHEHUSIMU
cepbl
7 Brruncnenue MaccoBoil 101U BbIXOAA bubnmoreka [JOK
MPOAYKTA PEAKIIUNA https://m.edsoo.ru/00adec8a
28 OO01mast xapakTepuCcTHKa dJIEMEHTOB bubnmorexa [JOK



https://m.edsoo.ru/00ade104
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B Ipupoie, GU3nvecKue u
XUMHYECKHUE CBOKCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuoreka [IOK

29 XUMHYECKHE CBOMCTBA, ITOJIYYCHHUE U
I https://m.edso00.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «lTonyueHne ammuaka, U3y4eHUe ero bubamorexa [TOK
. I etk https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KUCIO0Ta, €€ hu3nuecKkue u bubnmoreka [JOK
XUMHYECKHUE CBOKCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHUS B KaUeCTBE MUHEPAIbHBIX

32 oOpeHuil. XuMuyeckoe bubmmorexa LOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsisHEHNE OKPYXKaIoUIeil cpeabl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) n

33 (bocg)o pHa;I Kncn(fTa q)(bprl)zn(qezzxne u bubmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOITyYeHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3HEeHUE TPUPOAHON CpPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacnpocTpaHeHUE B

35 pu I())I[e gusnlzlec;;e A XUMHUYECKUE bubmmorera [IOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
16 Okcuapl yriaepojaa, ux pu3ndeckue u bubmuorexa [JOK

XUMHUYECKHUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKooruyeckre npoodIeMsl,
CBsI3aHHBIE ¢ okcuaoM yrieposa (IV)

37 VYroapHas KUCIIOTa U €€ COTu bubmorexa HOK
https://m.edso0.ru/00ac006¢c
[IpakTuueckas padora Ne 4 o reme

18 "ITosrydyeHune yriekucioro rasa. bubmuotexa [JOK
KauecTBenHnas peakiusi Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHbBIE MTOHATHUS 00
39 OpPraHWYECKUX BELIECTBAX KaK O bubmmorera [IOK
https://m.edsoo.ru/00ac054e
COEIMHEHUSIX YIiiepoaa
40 Kpemnuii u ero coenunenus bubmmorera [IOK
https://m.edsoo.ru/00ac080a
[IpaxTuueckas padora Ne 5. Perenue

41 AKCIIEpUMEHTAIBHBIX 334 110 TEME bu6muorexa [JOK
«BaxHeie HeMeTauIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHEHUS»

Kontposbnas padota Ne3 no teme
42 «BaxHeie HeMeTauIbl U UX Bubmorexa HOK
https://m.edsoo.ru/00ac0e18
COCTMHEHUS»
OO0m1as XxapakTepruCcTUKa XUMHUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannudeckas CBsI3b U bubnuoreka [JOK
MeTaJllInYeCcKasl KpUCTaInyecKas https://m.edsoo.ru/00ae103e
pemérka. PU3n4YeCKUe CBOMCTBA
METaJIIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMUYECKUH P Bubmorexa HOK

HaIPSHKEHUN METaJlIOB

https://m.edsoo.ru/00ael 156
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O61me crocoObl MoTy4eHust
MetauioB. CruiaBel. Beluucienus mo

45 aBHEHUIM XUMHUYECKUX PEAKINH buGnuorexa LIOK
yp PeAKIHH, https://m.edsoo.ru/00ael 156
€CJIM OJTMH W3 PEeareHTOB COJIECPIKUT
pUMecH
46 IToHsITHE O KOPPO3UH METAJIIIOB bubmorexa LOK
pp https://m.edsoo.ru/00ae1278
but6mmorekxa [JOK
47
Wlenornsie MeTantE! hitps://m.edsoo.ru/00ac1 4b2
43 OKCHUIBI U TUAPOKCUBI HATPUS U bubmuoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMenbHBIC METAIUIBI — bubmuoreka [IOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00aecl5e8
50 Bakneiimme coequHEeHUS KaJIbIUI Bubmorexa LOK
A H https://m.edsoo.ru/00ael5e8
51 O000I1IIEHNE U CUCTEMATU3ALHS
3HAHUN
5 JKEcTkoCTh BOABI M CITIOCOOKI €& bubmuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOEI €€ bubmorexa LIOK
" A a https://m.edsoo.ru/00aclael
YCTpaHECHHSI
bubmuoreka [IOK
54 A 7
JEOMHEHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U Bbubmuotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubnmorexa [JOK

https://m.edsoo.ru/00ae1d86
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OKCI/IHBI, TUAPOKCUIBI U COJIN KCIIC3a

bubmuorexa [IOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTeMAaTHU3 AN
3HAHUHA
[TpakTuueckas padota Ne 7. Pemenue
59 SKCIIEpPUMEHTAIBHBIX 3a]1a4 110 TEME bu6muoreka [JOK
«BaxxHenmme MeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIINii, eCIu OJANH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6muorexa [JOK
COJIEPXKUT IpUMeCH. Beruncienns https://m.edsoo.ru/00ael1750
MacCOBOH 0 BbIXOJA MPOAYKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HaHUHI
KonTtponsHast padora Ne4 o reme
62 «BaxxHenmme MeTaJlJIbl U UX
COETUHEHUS»
63 BemiectBa u matepuansl B bu6mmorexa [JOK
TOBCETHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubmuorexa [JOK
OKPYKAaIOIIe Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B permennu bubnmoreka [JOK
9KOJIOTUUYECKHX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHuE 1 bu6nuoreka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ac0dOa
67 PesepBubIit ypok. O6001IeHNE 1 bubmuoreka [JOK
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CUCTEMAaTHU3alUs 3HAaHUU

https://m.edsoo.ru/00adb33c

68

PesepBubIit ypok. O6001IEHNE 1
crucTeMaTu3alus 3HaHUI

but6mmorekxa [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Xumus, 8 kinacc/ 'abpuensa O.C., Octpoymon WN.I'., Cnagkor C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kiace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Meroanueckoe mocobue Xumus. 8 kiacc/["abpuensu O.C., Octpoymosn U.T".,
CnaaxoB C.A., AkunonepHoe obuiectBo «M3narensctBo «lIpocBemenuey;
MeToaudeckoe nmocooue mo xumuu. 9 knacc/I'abpuensa O.C., Octpoymon N.I'.,

CnankoB C.A., AkinonepHoe obmiectBo «M3narensctBo «IIpocBeiienney;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

https://resh.edu.ru/

https://uchi.ru/profile/students

obopynoBanue "Touka pocra






