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PabGouass mnporpamma yuyeOHOro mpeaMera «XUMHs» 00sS3aTelIbHON
npeaMeTHor obnactu  «EcTecTBeHHO-HAaydHbIE TPEAMETH pa3paboTaHa B
cootBercTBUM ¢ myHKToM 32.1 ®I'OC OOO  ( IIpuka3 MuHucrepctsa
npocsenieHus PO or 31.05.2021 r. Ne 287 ¢ usm. wu gom.) u ®OIl OO0 u
peanusyercs 2 roaa ¢ 8 mo 9 knacc.

Pabouast mporpamMma paspaboTaHa rpynmnoid ydutesned B COOTBETCTBUU C
MOJIOKEHUEM O  paboyux OporpaMmax M ONPENEeNsieT  OpraHU3ALMIO
00pa3oBaTeNbHOMN JIEATETLHOCTH YUUTENS B IIKOJIE M0 ONPEACICHHOMY YYeOHOMY
npeaMETY.

Pabouast mporpamma yueOHoro mpeameta ssisgercss yacteio OOII COO
ONPEAETSAIONICH:

- COAEPIKAHNUE;

- IUIaHUpPYEMbIE  pe3yjbTaTbl  (JUYHOCTHBIE, METaNpEIMETHbIE U
MIpeAMETHBIE);

- TeMaTUYECKOe TUIAHUPOBAHUE C YUETOM paboueil mporpaMMbl BOCITUTAHUS
1 BO3MOKHOCTBIO Hctoab30Banus DOP/LIOP.

PabGouass mporpamma oOCyXJe€Ha W MPUHATA PEHICHUEM METOIUYECKOTO
oObeUHEHUsI y4YuUTelIel XuUMUHU, OWOJOTHH, Teorpadud ©  COTJacoBaHA
3aMeCcTUTeNIeM JUPEKTopa Mo ydeOHo-BocmuTaTenbHOU padore MAOY «COII
Nely
JlaTa: 28.08.2024
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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHWIA K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMBbl OCHOBHOTO 001IIeT0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHUEMIUHU MPENnoiaBaHusi yaeOHOTO mpeameTa « XuMUs»
B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O LENAX, OOIed cTpareruu
oOy4eHMs, BOCHHTAHHS M PAa3BUTHA OOYYAIOIMIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHaBJIMBAET 00s3aTeNIbHOE IPEAMETHOE COJIEpKaHHUE,
npeAycMaTpUBaeT pacIpeleeHue €ro Mo KilaccamM MW CTPYKTYPUPOBAaHUE 10
pazieliaM U TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENSICT KOJUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS XHMHUU C YyU4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcsi, OIpeAeNseT BO3MOXXHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MpoTrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a TaKXke TPEOOBAHUM K
pe3ynbTaTamMm 0O0y4eHUs XUMUU Ha YPOBHE 1eJIeH M3YUYEHUs MPeMEeTa U OCHOBHBIX
BUJIOB y4eOHO-ITO3HABATEIILHOW JCATEIbHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTr0 Co/iepKaHMs.

3HaHUWE XUMHHM CIY>KUT OCHOBOM it (OPMUPOBAHHUS MUPOBO33PEHUS
o0yyJaroIierocs, ero MpeACTaBICHUM O MaTEepUAIbHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOopMUPYEMbIE XHMHEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU M 00 DBOJIOIUHU BEHIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUILEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MpOoOIeM 31paBOOXPaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTHUS |
dbopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 001Iel 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBINUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0OyJarolmmxcsi, HAaBBIKOB HUX CaMOCTOSTEIBHOM  y4eOHOW  JIeATEIbHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIICOBATEILCKAX YMEHUM, HEOOXOIUMBIX KakKk B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOM JCSITEIBHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPOJIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoMm B GOpMHUPOBAHUHN €CTECTBEHHO--HAYYHON IPaMOTHOCTU 00YyYaIOlUXCsl;



CrocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOLIEHHS K €CTEeCTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHUYECKOE
o0pa3oBaHHE 00YYAIOIITUXCSI.

JlanHble HampaBlieHHWs B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCSA CIEHUPUKON
ColiepKaHusl  yuyeOHOro  MpeAMeTa, KOTOPBIA  SABISAETCS  MEAAroruyecKu
a/IalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIEro 00pa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHUI XUMHUHU, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHSTUN
OPTraHUYECKON XUMHH.

CtpykTypa cojepkaHus MPOTpaMMbl MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoaa K €€ usydeHuro. Coaep:kaHue CKIaJbIBACTCS U3 CHCTEMBI
MIOHATUN 0 XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLHUITY
ITOCJIEA0BATEIBLHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYE€HHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TMpeacTaBieHUHd 00 HIEKTPOJIUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACcCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOJTYy4YEHUS
U3y4aeMbIX BEILIECTB.

OcBoeHne mporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEACTABJICHUS O XMMUYECKOM COCTABJISAIOLIECH HAYYHOU KAPTUHBI MUpA B JIOTUKE
€€ CHCTEMHOM TMPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HAaHWsI B Hayke. M3ydeHHWe XWMHU MOPOUCXOAUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKaromuid MUpy,
«buomnorus. 5—7 ximacce» u «Pusuka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (PopMHpOBaHWE 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak 0OJJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUECKOU
JNEATEIPHOCTH YEJIOBEKa M KAK OJHOTO W3 KOMIIOHEHTOB MHPOBOU KYJBTYPBHI.
3amaya y4eOHOTO MpeaMera COCTOMT B (DOPMHPOBAHMHM CHCTEMBl XMMHUYECKUX
3HAHUN — BaXHEUMX (PaKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX IMOTOKEHUH,
JOCTYIHBIX 0000IIEHUI MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAayKH, B



OpUOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYEHHUU BEIIECTB U
XUMHUYECKUX peaklnii, B GOpMHUPOBAHUM U PA3BUTUU TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWU B YYEOHO-TO3HABATEIBHOW M Yy4eOHO-UCCIIEI0BATENbCKON
JeSTEIbHOCTH, OCBOCHHUM TNPaBWJI OE30MacHOTO OOpallleHusi C BEIIeCTBAMH B
[MOBCEJHEBHOM KU3HU.

[Ipu u3yuyeHun XMMHHM Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUsI BaXKHOE
3HaYE€HHE MPUOOPENH TaKUE LU, KaK:

— ¢dopMUpOBaHHE WHTEIJICKTYallbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA CHCTEMAaTHYECKOE IpPUOOIIECHUE
oOy4Jaronmxcsi K CaMOCTOATEIbHON IT03HABATEIbHOM JIEATEIbHOCTH, HAy4YHBIM
METOoJaM TMO3HaHUs, (OPMUPYIOIIUM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— obecrieyeHne ycaoBHil, COCOOCTBYIOLUIUX MPUOOPETEHUIO 00YUaOIIMMHUCS
OMbITa Pa3HOOOpPa3HON MAEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

— (dopmupoBanue oOmEelH (QyHKIIMOHATFHON W  €CTeCTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM YHCI€ YMEHUU OOBACHATH M OLICHUBATH SIBJICHUSA
OKPYXAIOILIEr0 MHpA, UCIHOJIb3ys 3HAHUSA U ONBIT, MOJYYEHHbIC MPU H3YYECHHUU
XUMUH, TPUMEHITh HX TMPU PEIICHWH MTpoOJeM B TOBCEAHEBHON JXU3HU U
TPYAOBOM JIEATEIBHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YalIIMUXCAd T'YMAaHUCTUYECKUX OTHOILCHUM,
MOHUMAaHUSl 1IEHHOCTH XHUMHUYECKUX 3HAHUWU JJI1 BBIPAOOTKH DKOJIOTHYECKH
1eJIeCO00Pa3HOro0 TOBENEHUST B OBITY U TPYAOBOM JEATENBHOCTH B IIEJNIAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH PUPOTHON CPEIBL;

— pa3BUTHE MOTUBalUMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOo(dHIIs U HAMPABICHHOCTH NajJbHEUIIETro
00yueHwus.

OOmiee 4MCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHUMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YETOBEKA. XMMHS B CUCTEME HAYK.
Tena wm BemecTBa. DU3NYECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CrniocoObl pa3esieHust CMECei.

ATOMBI U MOJICKYJIbl. XHUMHYECKHUE dJIeMEHTbl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢dopmyrna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX DIIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOCHUTENbHAsE aTOMHAas Macca.
OTtHOcUTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOr0 3JIEMEHTa B
COCIMHEHUHU.

KonunuectBo BemectBa. Mosb. MonsipHass Mmacca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHHI] BemiectBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

du3NYecKre U XMMUUECKUE SBJICHUS. XUMHUYECKasi peakius U €€ MpUu3HaKHU.
3aKOH COXpaHEHUSI MacChl BEIIECTB. XMMHUECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIINI (COeMHEHUS, PA3JIOKEHUS, 3aMEIIIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYJIOH, MpaBuiIaMu paboThl B JJaOOpaToOpuu M
npuémMamMu oOpalleHus ¢ J1adopaTopHbIM 00OPYJOBAaHUEM, U3YUYEHUE U OINKCAHUE
bu3UYECKX CBOWCTB 0O0pa3lloB HEOPraHWYECKUX BEIECTB, HAOJIOICHUE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JibJa, PAaCTHUPAHHME caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIMs BOJbI) M XUMHUYECKHX (TOPEHUE CBEYH, NMPOKAIUBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCIOTOM) SIBICHUM, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, passIoKEHUE TUIPOKCHIA
Menu (II) npu HarpeBaHuu, B3aMMOJECHUCTBUE kele3a ¢ pacTBopoM coiu meau (I1),
M3Yy4eHHUE CIMOCOOOB Pa3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BBITIApUBaHUE, JUCTUIUISIIUA, XpoMaTorpadus, TpoBeACHNE OYMCTKH MOBAPEHHOMN
COJIM, HaOJIOJICHWE W  ONHCaHWE  PEe3yJIbTaTOB  TPOBEICHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHHUE MOJEJIEH MOJIEKYI
(1IapocTepKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpocToe
BemiecTBo. HaxoxneHue kucinopona B mpupoje, (U3MUECKME U XMMHYECKHE
cBoiictBa (peakmmu TopeHusi). Oxcunapl. [Ipumenenuwe kucmopoma. CrocoObI



MOJYYEHHS] KHUCJIOpOJa B Ja0opaTopud H MOpOMbIIIEHHOCTU. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKALIHS KUCIOPOA.

TeroBoit 3¢ (deKT XUMUYECKOW peakluu, TEPMOXUMHUYECKUE YpPaBHEHWS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arpsA3HCHHE
BO3/lyXa, YCHJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — nsnemeHT m mpocrtoe BemectBo. Haxoxaenue Bomopona B
npupoae, Gu3Mdeckne W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u conm.

MonsipHbIii 00BEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsL
HacepiieHHble ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 40Ji BEIIECTBA B pacTBOpPE. XMMHUECKUE CBOWCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpoB B Npupoje U B )KU3HH 4YesioBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heoprannmdeckux coenuneHuit. Oxcuapl. Kiaccudukanus
OKCHUJIOB:  cojieoOpaszyronue  (OCHOBHBIE, KHUCIOTHbIE, aM{pOTEepHbIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccupukanust ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHOoBaHusd. HoMeHknatypa ocHoBaHWi. PU3NMYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu MmertamnoB H. H. bekerosa.
[lonydeHne KHACIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[Tomyuyenue couen.

I'eneTnyeckas cBsI3bp MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepuUMenm:

KAU4E€CTBEHHOE ONPENIEIICHUE COAEpKaHUs KUCIOpOAa B BO3yX€, MOIyYEHHE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHUCIOPOJa, HaOIIOACHHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCJIOBUS BO3HUKHOBEHHUS W
MpEKpamieHus TOpeHus (moXapa), O3HAKOMJIEHWE C oOpasllaMh OKCHIIOB U
OMMCAaHUE HUX CBOWCTB, IOJy4YE€HHE, COOMpaHHUE, paACIIO3HABaHHE W U3yUYCHHUE
CBOMCTB BojJopoAa (ropeHue), B3auMozeiicTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCITOJIb30BAaHUE BUEOMATEPUAIOB), HAOIIOJCHHE 00pa3lloB BEIECTB
KOJIMYECTBOM | MOJIb, MCCIEIOBAHUE OCOOCHHOCTEM pACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEICIEHHON
MacCOBOW J0JIEl pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHAE BOJABI C METAJJIAMU
(HaTpueM ®  KaiblueM) (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPHANIOB),



WCCTIEIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUS OKPACKU MHJIMKATOPOB B PAaCTBOpAaX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus oxcuga menu (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT C MeETajulaMH, peakUWil HEUTpah3alrH, IOJIYYEHHE HEPaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMme «BaxHelmme Kiaccbl HEOPTaHUYECKUX
COCIIMHEHUI.

IMepuognueckuid 3axkoH u Ilepumognueckasi cucremMa XUMHYECKHX
iemenToB JI. WU. MenneneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBSI3b.
OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKK KJIAaCCUPUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTne o
IpyNmax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIECTOYHO3EMEIbHBIE METAJLIBI,
raJIOreHbl, MHEPTHBIEC Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(POTEpHBIE OKCHUIBI
Y TUAPOKCUJIBL.

Ilepnonmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©W  JJIUHHONEpUOAHAs  (HOPMBI
ITepunonnueckoit cucrembl xumuueckux 3nemMeHToB [[. . Menneneesa. [lepuoast
u rpynnbl. OU3nUecKuil CMBICI IOPSAJKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
TPYMNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onektponsl. CtpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aToOMOB TEepBbIX 20 XUMHUYECKHUX  DIJIEMEHTOB
[Tepuomnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paanyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyeckoil CUCTEMbBI XUMUUECKUX
3JIEMEHTOB JUIA pa3BUTHs Hayku W mnpakTtuku. [[. Y. MeHneneeB — yd€Hbll U
rpaXKJaHVH.

Xumudeckass cBsa3b. KoBajieHTHass (ToJisipHass W HEMOJISIpHAs)  CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
ITponecchbl okuciieHHsI 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnRepuMeHm

U3y4eHHe OO0pa3lioB BEHIECTB META/VIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEAKLIHMI
(ropeHue, peakiuu pa3noKeHus, COSUHEHHUS).

Mexcnpeomemmnuwie ceasu



Peanuzanust MeXOpeAMETHBIX CBSI3€M MpU M3YyYEHHM XMMHUM B 8 Kilacce
OCYIIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHME KaK OOIMMUX eCTECTBEHHO--HAYYHBIX
NOHSATUM, TaK U MOHATHM, SIBISAIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO0mme ecTeCTBEHHO--HAYYHbBIE TIOHITHS: HAyYHBIN (aKT, TUTIOTE3a, TCOPHS,
3aKOH, aHaJNW3, CHUHTE3, KiIaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUM 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3UYECKUE BEIMYHUHBI, CITUHUIIBI
W3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMUYecKas peakius

[Tepuonnueckuii 3akoH. [leproguyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalaus, KaJIbIUsi U HUX
COCIMHEHU B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B Illepuoanueckoi
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XUMUYECKOW CBSI3U. THUMBI KPUCTAILNTMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIMA KPUCTAJUIMUYECKON PEIIETKH U
BHJIa XUMHYECKOU CBSA3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKHUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKHUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanust XuMU4eCKUX peakiydii Mo pa3IudyHbIM IpU3HaKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBOMY 3(ddekTy, Mo
U3MEHEHUIO CTENEeHeW OKUCICHHUS XHMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHIO KaTalnu3aTopa). JK30- U HAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[lonsiTue 0 cKOpOCTH XUMHUYeCKOM peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTePOTCHHBIX
peakuusx. [lonarue o karanmse. [lonsTre 0 xumMuyeckom paBHoBecuu. DakTopHl,
BIUAIONIME HAa CKOPOCTh XHMHUYECKOW pEaKIUU U TMOJO0KEHUE XUMHUUYECKOTO
PaBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEILHOM  PEAKLIHH. CocraBieHue YpaBHEHHUI



OKHCIIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U CIa0ble SJIEKTPOIUTHI.

Peakunu nonHoro oOMeHa. Y ciioBUsl MPOTEKAHUS PEAKIIMd MOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBaHMM W coJeil B CBeTe MPEICTaBICHUNH 00 AJIEKTPOIUTHUECKOM
nucconuanyu. KauectBeHHbIE peaklini Ha HOHBIL. [IoHATHE O TUAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJECIISIMA KPUCTAUIMYECKHX PEHIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuga HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3NIMUHBIX (PAKTOPOB, HCCIENOBAHUE DJIEKTPOMPOBOIHOCTU
pacTBOPOB BEHIECTB, MpoOLEcca AUCCOLUALNHA KHCIOT, WIENOYEed M  COJIEH
(BOBMOXHO  HMCIOJIb30BAaHME BHUJCO MATEPUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKAHHWS  peakluid  HOHHOTO  oOMeHa
(oOpazoBanue ocajaka, BbIJEIEHHE Ta3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ TPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
(ropeHue, peakiuu paslIoKEHUs, COCIMHEHUS), paclo3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIbIO KAUYECTBEHHBIX PEAKIMid Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTanssl 1 X coeIMHEHUS

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoOreHoB. XHMMHUYECKHE CBOMCTBA HAa MpUMEpe  XJopa
(B3auMOJEHCTBHE C METalIaMH, HEMETaUlaMHu, WIeJdo4aMu). XJIOPOBOJOPO/I.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHE. [lelicTBre
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeWIMe XJIOpUIbl U UX
HaXOXJECHHUE B IIPUPOJIE.

O6mras xapaktepuctuka d1aeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (pu3myecKkue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U Cephbl. AJUIOTPOINHBIE MOIU(PUKAIIMN KUCTIOPOIa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHUE, (PU3NYECKHE U
XUMHUYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwmciora, (QuU3HUEeCKMe W XHMHYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENS KJacca KHUCJIOT U cruenududeckne). XHUMHYECCKHE PEaKInu,
JeXalle B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COMM CEpHOW KUCIIOThI, KAUECTBEHHAs PEAKLMs Ha



cynabdar-uoH. Haxoxnaenue cepsl u €€ coeauHEHU B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COCIWHEHHSIMH cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OO6miast xapaktepucTtuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, pPaCIpPOCTPAHEHHE B IPHUPOJIE,
dusnyeckue U XuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHUaK, ero
¢usnyeckue U XMMHYECKHUE CBOMCTBA, MOTy4YeHHe U npuMeHenne. Conu aMMOHuS,
ux pU3NUECKUe U XMMUYECKHE CBOMCTBA, MpUuMeHeHHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THAasl KHCIIOTa, €€ MojyuyeHue, (PU3MUEeCKHe U XUMHUYECKHUE
CBOMcTBa (0OIIME KaK TMPEACTaBUTENS Kiacca KUCIOT U CHEHU(PUYECKHE).
Hcnonbs3oBaHne HUTPATOB M COJEM aMMOHHUSL B KayeCTBE MHMHEpAJIbHBIX
yoopenuil. XuMHUeCKOe 3arpsi3HEHUE OKPYKarolle cpeabl COeIMHEHUIMHU a30Ta
(KUCIOTHBIE NOXKIW, 3arpsA3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
ajutoTpornabie Moaudukamuu (ocdopa, duszndeckne M XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, pU3MIECKUe U XUMHUUYECKUE CBOMCTBA,
nosydyeHue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

OOmias xapakTepuctika 31eMeHToB [VA-rpynnbl. OcoOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIEHUSA.  YTIUIEpOJd,  aJUIOTPOIIHbIE
MOAU(UKALIMKM, PpacOpOCTpaHEHUE B NpHUpoAE, (HU3MYECKHEe U XHUMHYECKUE
cBorictBa. Ancopouusi. Kpyroopot yriaepona B npupojae. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPraHU3MBI,
MOJyYeHUE U MPHUMEHEHHE. DKOJIOTMYECKUEe MpOOJIEMbl, CBSI3aHHBIE C OKCUAOM
yraepoga (IV), rumoresza r1no0anbHOrO TMOTEIJICHUS KJIMMAaTa, IMaPHUKOBBIN
addekT. YronapHas KUCI0Ta U €€ COoM, UX PU3NUYECKUEe U XUMHUYECKHUE CBOICTBA,
noinyyeHue u npuMmeHeHue. KaudecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIUIECHHOCTH U CEITHCKOM
XO35UCTBE.

[lepBoHavasIbHbBIE MOHATUSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKHA YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Ta3, HeDTh),
MPOJYKThI WX mepepaboTku (O€H3WH), WX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTie 0 OMONOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YriIeBoJax — M UX
poJii B OKM3HM UeloBeKa. MaTepualbHOE€ €IUHCTBO OpPraHUYeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

Kpemuwmii, ero d¢usnueckue W XUMHUYECKHE CBOWCTBa, IOJIyYeHUE U
npuMmenenue. CoenuHeHUs KpeMHUs B mnpupoge. OOmme npencTaBieHus o0
okcune kpemuusi (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTU. BakHelllline CTpouTeNbHbIE MaTepuaibl: KEPAMHKA,



CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [Ipobiembl 6€30mMacHOro MCHOJIb30BaHUS
CTPOUTEIIBHBIX MAaTEPUAIIOB B IOBCETHEBHOMN KU3HMU.

Xumuueckuii IKCnepuUMeHm:

U3y4YeHHE 0Opa3I[OB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWs, OIBITHI, OTPAKAMOIIHE (U3MUYECKHE W XHUMHYECKHE CBOHCTBA
TaJIOTEHOB M WX COEJIMHEHHUU (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O00pa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslaMu cepbl M €€  COCIUHEHUAMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYTIIMBaHUS caxapa Mo ACHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYECHHE XUMHYECKHUX CBOMCTB
pa30aBIIEHHOMN CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peakiny Ha cyibdar-
WOH M HaOJIOJIeHHWE TpHU3HaKa €€ IMPOTEKaHUs, O3HAKOMJICHHE C (U3HMUECKUMU
cBoiicTBaMu a3zota, (Gochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochOpHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYCHHE CBOWCTB aMMHakKa, MpPOBEACHHUE
KauyeCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U (ochar-uoH U U3yuyeHHE MPU3HAKOB
UX IIPOTEKAHUsI, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO WCIIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YCHUE MoOJEeen
KpUCTAJUIMYECKUX PEIIETOK anMasa, rpaduta, (QymiepeHa, O3HaAKOMJIEHHE C
IPOLIECCOM  aJICOPOITMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPONCTBOM MPOTUBOTa3a, MOJydyeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YEHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KaUYeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl W U3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIIMEN CHJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HeMETAIUIbl U UX COCTUHEHUS.

MeTtajuibl 4 MX COCAMHEHMS

OO6miast xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxeHus B llepuommueckon cucreme xumudeckux odiaemeHtos . U.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauIoB. MeTtamnueckasi CBsi3b U
METAJJIMYECKasi  KpUCTAJUIMUECKass  Pem€Tka.  DIEKTPOXUMHUYECKUH  pAall
HaIpsHKEHUN MeTauioB. OU3NUYecKne U XUMUYECKHUE CBOMCTBAa MeTaiioB. OO0mue
CrocoObl Mody4yeHus: MmeTawioB. lloHsTHE O KOppO3WM METaIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTallb, YYTyH, AIOPATIOMHUHUH,
OpoH32a) U UX MPUMEHEHUE B OBITY U TIPOMBIIINIEHHOCTH.

[llenounsie meTamnel: nosnoxeHue B llepuoamyeckon cucreme XUMHYECKUX
anemeHnToB JI. M. Menneneesa, CTpO€HHE MX aTOMOB, HaXOXJICHHE B IPHUPOJIE.
duznyueckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpus U Kanus). OKCUIbl U



TUOPOKCUABI HATpusd M Kanusa. [IpuMeHeHue 1IeNnoYHbIX METauiOB W HX
COCJIMHCHMH.

[[lenouyno3eMebHbIE METaJUIbl MAarHMi M KaJbIMi: IIOJIOKCHHE B
[lepnoanueckon cucreme xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxXOXJEHHE B npupoae. Ou3ndeckne 1 XMMHYECKUE CBOMCTBA MarHus
u Kanbiuda. Baxuelinve coequHEHUs KalblUsi (OKCHJ, THUAPOKCHUI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIIOMUHUN: TI0J1I0’)keHUE B [leproinueckor cucTeMe XuMUIECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxaeHue B mpupoae. dDuszmueckue u
XUMHUYECKHUE CBOMCTBA aTtOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THIPOKCH]IA
AJIIOMHHMUS.

Kenezo: nonoxenue B [lepuoguueckoil cucremMe XMMUYECKUX 3JeMEHTOB /1.
. MenpgeneeBa, CTpoeHHE aToMa, HaxoXJIeHUE B mnpupoae. Dusnueckue u
XUMHUYECKHEe CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI M conn kene3a (1) u sxxenesa
(IIT), mx coctaB, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMH METANIOB M CIUIABOB, HUX (PU3HMUECKUMHU
CBOWMCTBAaMH, H3YYE€HHE  PE3YJIbTaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbI[Usl W HaTpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
VCCJIEJOBAHUE CBOMCTB ECTKOW BOJIBI, MPOIIECCA TOPEHUS KEe3a B KUCIOPOIE
(BOBMOXHO  MCIIOJIb30BAaHME  BHJIEOMATEpPUANIOB), IPHU3HAKOB  IPOTEKAHUA
KAQYECTBEHHBIX PEAaKIMN HA MOHBI: MAarHus, KUIbLHS, aJIOMUHUS, [IUHKA, JKEJe3a
(IT) u xeneza (I1I), meau (II), HaOnrOAEHME M ONMUCAHUE MPOLECCOB OKPALLIMBAHUS
MJaMEHU WOHAaMU HaTpus, KaJius U Kaidblugd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIICIOBAaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHIAA aTIOMUHUS
Y THAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BakHenime
METaJlJIbl ¥ UX COSTMHCHUS.

XuMHS M OKPYKAIOLIAA cpela

BemectBa u marepuanbl B TNOBCEIHEBHOM XKU3HU 4YeJlOBEKA. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momoris mnpu
XAMHUYECKHX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEeHHUE OKpYXKawIleh cpeabl (MpeaeibHas I0MmycTUMast
KOHIIEHTpaius BeiecTs, nainee — [1/1K). Pons xumMuu B penieHun dKOJIOrMYeCKUX
mpo0Jem.

Xumuueckuii IKChepumMenm:

n3ydeHue o0pasmoB MaTepuangoB (CTEKJIO, CIIaBBI METAUIOB, MOJMMEPHEIC
MaTepualbl).

Mexcnpeomemmnuwie ceasu



Peanuzamusi MeXnpeIMETHBIX CBsI3€H NMpU HM3YYEHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAyYHBIX
HOHSATHH, TaK ¥ MOHITUH, SIBJSIFOIINXCS CUCTEMHBIMU Ui OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHSA: HAYYHBIA (PAKT, TMIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KiIaccu(uKaluusg, TEPUOANYHOCTb, HaOIIOICHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

@dusnka: Mmarepus, aTroM, OJEKTPOH, NPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, MPOBOTHUKH,
MOJYIPOBOIHUKH,  JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, a3, pacTBOP, paCTBOPUMOCTb, KPUCTATIINYECKAs
pemérka, CIuiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COHIIE.

buonorusa: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATBHBIE
yInoOpeHusi, MUKPOIIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHbIE IOPOJBI,
M0JIE3HBIE UCKOIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOT O OBIIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIEro
00pa3oBaHUs JIOCTUTAIOTCS B XOJi¢ OOy4YeHHsS XUMUM B €IUHCTBE Yy4eOHOU U
BOCIUTATEJILHOM JIESATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMH POCCUMCKUMU
COLMOKYJIbTYPHBIMA M JYyXOBHO-HPABCTBEHHBIMU II€HHOCTSIMH, NPUHATHIMU B
o0lllecTBE TMpaBWIaMU M HOPMaMU TMOBEACHUA M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUsl, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pe3yJbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TO3WTHUBHBIX LEHHOCTHBIX OPUEHTAUHUN W
pacIIMpeHUe OMbITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAaydyHOMY HACIEOUI0, TMOHUMAHUS 3HAYCHUS XUMHUYECKON HAyKH B JKU3HU
COBPEMEHHOT0 O0O0IIIeCTBa, CIOCOOHOCTU BIIAJETh JAOCTOBEpPHOM WH(pOpMaIMeil o
MEePEIOBbIX JIOCTMXKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTAaBICHUS O COLUMAIbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCIEAOBAaTEeIbCKOM, TBOPYECKOW M JAPYIHX  BHAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOUM AESATEIBbHOCTU MpHU
BBITIOJIHEHUN YYE€OHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMIOJIHEHUH XWMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHNN YY€OHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpollecce ATOM y4eOHOM EeATeNbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TIOBEJEHHWE M TIOCTYNKH CBOUX TOBApUILEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPE/ICTABICHUS O BEIIECTBE M XMUMHUYECKOW pPEakIvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTABISIOLINE
OCHOBY JIJI1 TIOHMMAaHUsI CYIIHOCTH HAay4YHOW KapTUHBI MHUpA, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX YEIIOBEKa C
MPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

M03HAaBaTeJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUW IO
XUMUU, HEOOXOJUMBIC IJII OOBSCHEHHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBJICHU,
MO3HABaTEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOW pabOThl C Y4EOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKHUMH CPEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  €aMO0Opa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATENbCKOU
NEeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOy4YCHHS B
JlajabHEHIIeM;

4) dpopmMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHWE MOCIEICTBUNA U
HETIPUSITUE BPEIHBIX MPUBBIYEK (YHOTPEOJIEHUS aIKOTOJIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJIUMOCTH  COOJIOJICHHUS] TpaBuUi OE€30MAaCHOCTA TMpU  OOpallleHUuH ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTHUYECKOMY U3yUYEHHUIO Tpodeccuil U Tpyia pa3InyHOro Poja,
YBOKECHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHMM MO XWUMHHM, OCO3HAHHBIM BBIOOP
WHIVMBUYyaIbHON TPAEKTOPUU MPOJIOHKEHHS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCremHon npodeccuoHaabHON NESITENFHOCTH U Pa3BUTUSL HEOOXOJUMBIX YMEHUM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOECCUOHATILHOM CpejIe;

6) 3K0JOrNYecKOro BOCIIMTAHUS

AKOJIOTUYECKU 11€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHUKY
U3HU Ha 3emJle, OCHOBE €€ CYIECTBOBAHUS, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
O0e3zonmacHOro oOpa3a KH3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuiI 0€30MaCHOTO MTOBEJCHUS TPU paboTe C BEIIECTBAMU, a TAK)KE B CUTYAIIUSX,
YTPOXKAIOIIKX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJy4aeMble TIPU U3YYEHUU XUMHH, JJIs
pEILIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAOIIEW MPUPOJHOM CPEIION, I MOBBILLICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJBTYpbl, OCO3HaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M IMyTell MX pelIeHUs TMOCPEACTBOM METOJOB XUMUH,
AKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe wmeTanmpeaMETHBIX pPE3yJbTATOB BBIICISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PECHHSI OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MIPUHITUTI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIS
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEICTABICHUE O LIETOCTHOM



HAay4YHOW KapTHHE MHUPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOpbIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO yueOHOM
JIEATSIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicTBUSA

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUN: PACKPBIBATh CMBICI XUMHUYECKUX TMOHSATUM (BBIACISTH UX XapaKTEPHBIC
NPU3HAKU, YCTaHABIMBAaTh B3aMMOCBS3b C JPYTMMHU IOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS I OOBSICHEHUS OTICTHHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH JJIs1 KJIacCUPUKAIIUU XUMHUYECKMX BEIIECTB M XUMHUUYECKUX PEAKIUU,
yCTaHABJIMBaTh MPUYUHHO-CIICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH H3Y4YEHUS,
CTPOHTH JIOTUUECKHE PACCYXKICHUs (MHIYKTUBHBIC, JSAYKTUBHBIC, IO aHAJIOTHUH),
JIeNaTh BBIBOJIBI M 3aKJIIOUCHUS

YMEHHE TPUMEHSATH B TIPOIECCEe TMO3HAHUS TOHATUA (TIpeAMETHhIE |
MeTanpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XUMUH MOJCIbHBIE TIPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHMHYeckas (opMysina M ypaBHEHHUE
XUMUYECKON peakiuy — MpU PEIICeHUH y4eOHO-TIO3HABATEIbHBIX 33jla4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTepU30BATh CYIIECTBEHHbBIC
IPU3HAKYA U3Yy4aeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUCCKUX PEAKIUH,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CICJACTBCHHBIC CBS3M U
MPOTHUBOPEUHS B U3YYAEMBbIX IIPOIIECCaxX U SBJICHUMIX.

ba3oBble ucciienoBarTe/bCKHe AeiiCTBUS.

YMEHHUE HCIOJb30BaTh MOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAdeCTBE OCHOBBI I (POPMHUpPOBAHHMS THIIOTE3BI 10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

MPUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0IoIaTh 3a XOJO0M Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, (opMyJIUpOBaTh 000OIICHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITh OTYET
0 MPOJIeTIaHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, MOJTYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIPABOYHbIE
nmocoOus, pecypchl WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHUE MPUMEHATh Pa3IudyHble METOABl U 3alpOChl MPU MOUCKE U OTOOpE
UH(GOPMALlMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONpeeIEHHOrO TUIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJb30BAHMS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (hOpMY MpeAcTaBieHUsI UHPOpMAIU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaull HECIO0XHBIMA CXEMaMH, JharpamMaMu,
IpyruMu popmMamMu rpadKu U UX KOMOHWHALIMSIMU;

yMEHHE UCIOJIb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOH W
HCCIIEIOBATENbCKON IEeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
Cpebl.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE JeHCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJ¢ Auanora W (WiIU) JUCKYCCUM) TIO
cymectBy  oOcyxmaemMoill  Tembl, (OPMYIUPOBATH CBOU  MPEHAJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHHUSI ~ TMPEJICTABIATh  IOJYYEHHBIE  PE3yJNbTaThbl  MO3HABATEIBHOU
NEATEIbBHOCTY B YCTHBIX M TMHCBMEHHBIX TEKCTax; JenaTh MPE3CHTALUIO
pE3yNbTATOB BBINOJHEHUS XMUMHYECKOTO IKCIIEPUMEHTa (J1aOOpAaTOPHOIO OIIbITa,
Ja00paTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEJOBAaTEIbCKOM  JESATEIIBHOCTH NP PELICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE y4yéTa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHUCTBUM, OINPENCICHUE KPUTEPUEB 10 OLEHKE KadecTBa
BBINIOJIHEHHOM pabOThI U JpyTHE).

PeryisiTHBHBIC YHMBEpPCAJbHbIE Y4eOHbIe JCHCTBHS:

YMEHUE CaMOCTOSITENIbHO ONpPENEeNsTh LEIU ACSITENbHOCTH, IIaHUPOBATH,
OCYUIECTBJISAITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTEeIbHOCTh, BIOUpATh Hanbosee d3(PpPeKTUBHBIE CIIOCOOBI peleHns YYeOHbIX U
ITO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM aITOPUTM JEHUCTBUKM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJIICHHOM LENTU, YMEHHE
WCIIOJB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B coctaBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHUIO 005A3aTEIHLHOTO
COJICp>KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON pabodeil mnporpaMmMon,
BBIJICJIIIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crnenuuueckue Ui TPEAMETHOW oOmacth  «XUMHS», BHUIBI
NEATEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHMS, €ro HWHTEPHpPETALNH,
IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xonmy oOydenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUN:

e PAaCKpbIBAaTh CMBICI OCHOBHBIX XMMHWYECKHUX IOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO dJIEMEHTA B COCTMHEHUHN, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTETICHb
OKHUCJICHUS, XUMHUYECKasi pPeakius, KilacCu(UKanus peakluid: peakinu
COCAMHEHHUS, PEaKUUU PAa3JIOKEHUS, PEAKIUU 3aMELICHUs, pPeaKIuu
oOMeHa, K30~ U IHJIOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiunm,
AIpO aToma, JJEKTPOHHBIA CIIOM aroMa, aToMHas OpOuTalb, pPaaHycC
aTOMa, XMMHUYECKasi CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAcCOBas JOJs BEIIECTBA
(TporeHTHAasE KOHILIEHTpAIUsi) B PacCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX IOHATHUH U
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUII;

e HCIMOJb30BaTh XHUMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMys
BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpEAeNATh BAaJEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCY COECAUHECHUHN I10
dbopmynam, BHA XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaThb cMmbica [lepuomnueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATH TMOHUMAHUE TMEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHusl B Ilepuoanueckon cucreme,
3aKOHOB COXPAHEHMUS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTaJIpo;

e OINWCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XHMHWYECKUX DJJIEMEHTOB: pa3jiMyaTh TOHSATUS «TJIABHAS
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OOJBIIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguueckass cucrtemMa xumudeckux ssemeHToB [ U.
MeHnpneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 001Iee Yrciio dJIEKTPOHOB
U pacrpeeieHue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIECTB, [0 TEIIIOBOMY 3D PexTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMMCAHUE TPUMEPAMH MOJIEKYIISPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TPOTCKAHUS XUMUYCCKUX MPEBPAIICHUNA B
Pa3TUYHBIX YCIOBUSAX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO U MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJII0 XHUMHYECKOTO »dJIeMEeHTa 10 (dopmyse
COEAMHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHUIO XUMHUYECKOU PEaKIINH;

MIPUMEHSTh OCHOBHBIC OINEPAIMU MBICIUTEIBHON JEATEIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3aluio, KIaCCU(PHUKAIIUIO,
BBISIBJICHUE TPUYUHHO--CIIEACTBEHHBIX CBSI3€M — JJIsl M3Y4YEHUs CBOMCTB
BCIIECTB M XHMHYECKUX PpEAKIMi, ECTECCTBEHHO-HAYyYHBIC METOJbI
MO3HaHUsI — HaOJIOJICHUE, H3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIM W MBICIICHHBIN );

CleoBaTh ~ NpaBWJIaM  TOJb30BAaHUS  XUMHUYECKOM  MOCYyIOH
nabopaTOpHbIM 00OpPY/IOBaHMEM, a TakXKe TMpaBHaM OOpalIeHusl C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBITIOJIHCHHIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOMOpOJAa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
PAaCTBOPOB C OMNPEAECIEHHON MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh W TPOBOAUTH  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIOUEH U KHUCIOT ¢ TOMOIIBIO HHIUKATOPOB
(makmyc, dheHondraiend, METUIIOPAHXK U JPYTHE).

K xoniy oOydenus B 9 kiaacce nmpeIMeTHbIC PE3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICJ OCHOBHBIX XWMHUYECKUX TOHATHUW: XUMHYECKUN
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJI0KHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUECKasi peaKIlysl, XUMUYEeCKasi CBsI3b, TEIUIOBOM 3 ekt
peakuuu, MOJb, MOJSIPHBIM  00BEM,  pPacTBOp,  BJICKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIUTUYECKAs IUCCOLIMALINS, PEAKLUU HOHHOIO
oOMeHa, KaTalu3aTop, XHMHUYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMbIE PEaKINK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE U  BOCCTaHOBJIECHUE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasl CBsA3b (KOBaJIEHTHAas, MOHHAas,
METa/NInYecKasi), KpHUCTaJUIMueckasi pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakluu, TMPeaebHO JOIMyCTUMast
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
IPUMEHSTH 3TH OHATHUS IPY ONMCAHUM BEUIECTB U X MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJiIi COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIU;

OTIPENICIISITh BAJICHTHOCTh M CTEIIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCAMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHHM 1o (opmyiaM, BUA XHUMHUYECKOU
CBs3U (KOBaJCHTHas, WOHHAs, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCMHEHUSX, 3apsA]l MOHA MO XMMUYECKON opmMyrsie, XapakTep Cpeibl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, THUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEIIECTBA;

packpeiBatb cMmbica Ilepuommueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATh U XapaKTepU30BaTh
Tabnuunyto (popmy Ileprogudyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynma (A-Tpynma)»y U «moOouyHas
noarpynna (b-rpynma)», manesle u OOJbIIHME MEPUOIBI, COOTHOCHTH
0003HaYCHUs, KOTOpPhIE MMEIOTCS B IEPUOJUYCCKONM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHHMS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTU B U3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUH B
npejenax MajiblX IEPUOJIOB U TJIaBHBIX MOATPYNN C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHWUUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOLIUX B PEaKIUU
BEIIIECTB, MO0 TEIJIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTEMEHEeH OKUCICHHS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUDUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasi OMNHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUM;

COCTAaBJIATb YPABHEHUS DJEKTPOIUTUYECKOW HUCCOLMAIMU  KHCIOT,
1IEJIOYEHN U COJIEU, TIOJIHBIE U COKPAILEHHBIE YPAaBHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKIIHMA
TIOCPEICTBOM COCTABJICHHS JICKTPOHHOTO OajaHca dTUX PEaKIui;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJEKYISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OdJIeMEeHTa 10 (opMmyIie
COCIMHEHMSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHCHHUIO XUMHUYECKOU PEaKIINH;

coOmo/laTh  MpaBWjia  MOJB30BAHUA  XUMHUYECKOW  TMOCYyAOH W
nabopaTOpHBIM  O0OpYJOBaHMEM, a TaKXkKe IMpaBuUiia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XWMHUYECKHX OMBITOB IO TOJYYCHHUIO W COOMUpPAHHIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOJUTH  pEaKlUM, MOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHUI-, OpoMuU-,
noaua-, kapbonar-, ¢docdar-, cunmmkar-, cyiabdar-, TUAPOKCHI-WOHBI,
KaTHOHBI aMMOHHSI W HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTaHUUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICTUTEIILHON JEATeTbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEeMAaTHU3aIlui0, BBISBICHUC
MPUYMHHO-CJICACTBEHHBIX CBSI3€H — I M3Y4YEHUS CBOWCTB BEIICCTB M
XUMUYCCKUX PEaKIUid, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUSI —
HAOJIIOICHUE, M3MEPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (peasibHBIA U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnuyectBo yacos
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoTshI padoTshI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK

' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

12 BemecTBa 1 XuMuueckue 15 1 bu6mmoreka [IOK

' peaknuu https://m.eds00.ru/7f41837c

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelECTB
21 Boznyx. Kucnopon. [lonsitue 6 bu6nmoreka [JOK

' 00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsatue o kucinorax 8 1 bubnnoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK

' OCHOBAHUSAX https://m.eds00.ru/7f41837c
94 OCHOBHBIE KJIacChI 11 1 1 bubnmoreka [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.eds00.ru/7f41837¢c

Hroro no paszneny 30

Pasznea 3. Ilepuoauveckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3j1eMeHToB /{. U. MenjaeneeBa. CTpoeHne aToMoOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema

bubmuorexa [JOK

3.1 7
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCINTEIIHHO- 8 bubmmorexa [IOK
’ https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIBLHBIE PEAKIIUU
bubmuoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmorera [JOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KVIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3zne 1. BenecTBO M XUMH4YECKHE PeaKIun
11 [ToBTOpenue u yrirydsieHre 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOLIUALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemeraaanl 1 HX coeNHEHUS
21 OO6m1ast XxapaKTepruCTUKa XUMUYECKHUX 4 1 bubnnorexa [JOK
' snemenToB VIIA-rpymimsl. ['anoreHs: https://m.eds00.ru/7f41a636
OO11ast XapaKTePUCTHKA XUMHYESCKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6 bubmorexa HOK
' pyTHEL. £-ep https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO0r11ast XapaKTEPUCTHKA XUMHYCCKIX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubnmorera LOK
' PYTHIEL. ’ P https://m.edso0.ru/7f41a636
COCTUHEHUS
OO0r11ast XapaKTEpPUCTHKA XUMHYCCKIX
2.4 aniemeHToB IVA-rpymnnel. Yrinepoa u 8 1 2 bubmmorexa TIOK
' . PYIIIBL p https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTUHCHUS
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

Pazgea 3. MeTaaabl M HX COeAUHEHUA

N bub6nmoreka [IOK
3.1 Obmpme cBofiCTBa METAIIOB 4 https://m.edso0o.ru/7f41a636
N bubnmoreka [IOK
3.2 Baxxueie MeTaibsl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepHaiinl B JKU3HH YEJI0BEKA 3 buGnuorexa [IOK
) 1 P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
IIpeamer xumun. Poiap XMMuUHU B KU3HU
yenoBeka. Tena u BemectBa.[lonsarue o 1 bubmorexa HOK
' B ' https://m.edsoo.ru/ff0d210c
MeTO/ax IMO3HAHUS B XUMHH
CraproBas quarHocTHYECcKas paboTa 1 1
[IpakTuueckas padbora Ne 1 «IIpaBuiia
paboThl B 1a00paTOPUU U IPUEMBI 1 bubnmnorexa [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
«11’333 eJIeHne cﬁeceﬁ (na mpumepe 1 bubamorexa [OK
a . bHuMep https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOU COJIN)»
ATOMBI 1 MOJIEKYJIBI 1 bubmorexa HOK
y https://m.edsoo.ru/ff0d2a6c
XuUMHUUYECKHe 2JIEMEHThI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie u clnokHBIE BENIECTBA 1 bubmorera [JOK
p B https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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 IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
mmiieckas popmysa. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
OrtHocuTeNnbHas aTOMHAs Macca. bubmuorexa [JOK
11
OTtHocuTeNnbHASI MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bu6mmorexa [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUs IPOTEKAHUSA bubnuorexa [JOK
15 .
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
Brruncnenus: konuuecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
B N yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0’KEHUS e bubmmorexa [JOK
8 P : https://m.eds00.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
sHIMKIIoneaucT. O6o0IIeHNne U
19 CHETeMaTH; ust 3HaHHmﬁ 10 TeMe bubmorexa HOK
1 https://m.edsoo.ru/ff0d40c4
«IlepBoHauaIbHbIE XUMHUECKHE
TTOHSTHS
20 Kontponbnas padota Nel o teme bubnnoreka [HOK

«BemecTBa U XUMUYECKUE PEAKLIUM

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
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Boznyx — cmecs razos. Cocras

21 Bo3ayxa. Kucinopon — snemMeHT u bubmmorexa [JOK
Ayxa. poA https://m.edso0.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCKre U XMMUYECKUE CBOMCTBA
22 KHMCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI MoTy4eHUsT KHCIIOPOia B
23 nabopaTopuu iqn OMLII_HJ'IGHILOHCTI/I bubmorexa HOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar ;13He1§1/1e(11;03 ’ a, CTI0COOBI Zro bubmmorexa [OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tonmyduenne u coOupanue KUciiopoaa bubmmorexa LHOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTBo. HaxoxaeHnne B npupojie https://m.edsoo.ru/ff0d4ddo
28 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckas padota Ne 4 o Teme bubmuorexa [JOK
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«[lonmy4yenne u coOupanue BOJAOPOA,
HW3YyYEHHUE ETO CBOMCTB)

Momsipablii 00bEM ra3oB. 3aK0H

https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucnenus o00béMa, KoaudecTra
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmorexa LOK
B MY https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenus 00bEMOB ra30B 110
34 ABHCHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorera [JOK
P " P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 du3nvecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 06 bubnnorexka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HachiieHHbie
37 u HeHaCBIpeHHLIE acTBOpBL. MaccoBas bubmorexa HOK
m pacTBOpe. https://m.eds00.ru/ff0d5b40
JIOJISl BEIIECTBA B PAaCTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
OnpeaeIEHHON MacCOBOU JTOEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMHUUECKHE CBOMCTBA
bu6mmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX

OKCHUI0B

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHHUS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnunoreka [HOK
OCHOBaHUNI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyyenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,

46 cnocof(SLII) noJI )eHI/I}I XI/IMI/I‘IZEKI/IG bubmmorexa [JOK

. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue

47 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME bubnnorexka [JOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edso0.ru/00ad9b7c
COCIMHEHUI»

48 I'eneTnyeckas cBA3b MEXKIYy KilacCaMu bubnnorexka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/00ad9a50
O06001eHre U cucTeMaTu3alys 3HaHUN

49 1o TeMe «BakHelIre npecTaBuTenu bubmmorexa [JOK

e https://m.edso00.ru/00ad9ch2
HEOPTraHUYECKHUX BEIIECTBY
KontponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XUMUYECKUX AieMeHTOB. [lonaTue o bubmmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX AJIEMEHTOB
52 [Tepuonuueckuii 3aKOH U bubnnoreka [HOK

Hepno;mqecmﬂ CUCTEMAa XUMHUYCCKHUX

https://m.edsoo.ru/00ada52c
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anemeHToB /1. 1. Menaeneena

53 [lepuoapl, rpymnimbl, MOATPYIIIIHI bubmorexa LHOK
https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnnoreka [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aTOMOB 3JieMeHTOB [lepunoauyeckoii bubmorexa LHOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuka XMMHYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnnorexka [JOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnunorexa [JOK
58
XUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Hormast xuireckas coisp https://m.edsoo.ru/00adac34
50 KoBaneHnTHas nosnsipHasi XUMHYECKas bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossspHas XuMu4eckas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CreneHb okHCICHHA https://m.edsoo.ru/00adae28
63 OKHCITUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK

peakmuu

https://m.edsoo.ru/00adb076
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bubmuorexa [JOK

64 OKUCINATENN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076
65 KonrtponsHast padbora Ne4 o reme 1 bubmumoreka [IOK
«CtpoeHue aroma. XUMUYECKast CBSI3bY https://m.edsoo.ru/00adb486
Pese i ypok. O0001menne
66 CI/ICTI;:/II:T)II/II/;ZP us 3HaHI/H‘I/'1Jl 3: : I/Ic 1 Bubmaorexa ITOK
8 yp https://m.edsoo.ru/00adb33c
XUMHHU 8 Kjacca
PesepsHElil ypok. O0001IIEHNE U
67 CI/ICTI;MaTI/I?,Zp s 3HaHHfIHl 3a Kypce 1 Bubmorexa ITOK
I P https://m.edsoo.ru/00ad9cb2
XUMHHU 8 Kjacca
PesepsHElil ypok. O000IIEHNE U
68 CI/ICTI;MaTI/I?,Zp s 3HaHHfIHl 3a Kypce 1 bubnmorexa LHOK
1t P https://m.edsoo.ru/ff0d61c6
XHUMHU & Ki1acca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[Tepuoanyueckuii 3aK0H.
[lepuoauueckas cucrema 1 bu6mmoreka [IOK
XHUMUYECKHX dJ1eMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubamorexa LOK
. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
Bubsl xuMuueckoil CBA3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccudukanus XuMHuecKux 1 bubnnoreka [JOK
pEAKIHI MO pa3INYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
eakruu. [loHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.
bubmuoreka [JOK
@DakKTOphI, BAUSIONINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
o [HaIHH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 Hounrie ypaBHEHUS peakIui bubmorexa HOK
yp p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPECTaBICHUN bubmorexa HOK
pu https://m.edso00.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubmmorexa [IOK
ped . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOIHAIIH
14 TTousTie o runponze coien bubnmorexa LIOK
s https://m.edsoo.ru/00add9d4
O00011eHNe U CUCTEMATU3 AL
15 3HaHuH 110 TeMe «BelecTBo u bubmorexa [IOK
B https://m.edsoo.ru/00addd12
XUMHUYECKHE PEAKITUI
[IpakTuueckas padora Ne 1.
16 «Pertrennie DKCIIEPUMEHTAILHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS JUCCOINALIUS bubnmorexa [OK
p ' https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCTHUKa TaJOTeHOB.
. bu6mmoreka [IOK
18 XHUMHYECKUE CBOMCTBA HA TIPUMEPE

xJiopa

https://m.edsoo.ru/00addfe2
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XnopoBogopoa. ConsiHast KHCIIOTA,

19 XUMUYECKHE CBOMCTBA, MOJTyYeHUE bubmmorexa [JOK
’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padora Ne 2 o Teme
20 «[Tonmy4yeHne CONISTHON KUCTOTHI bubmmorexa [JOK
yi B . ’ https://m.edso0o.ru/00ade348
U3y4eHUe e€ CBOWCTBY»
Borurcnenus o ypaBHeHUAM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIINH CEPHI.
23 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj1, CTpOEHHUE, bubnunoreka [JOK
¢uznyecKkue 1 XuMUYECKHE CBONCTBA https://m.edso00.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XVUMUYECKUE peaKIlui, JIekKallnue B
OCHOBE TIPOMBIIIICHHOTO CI0c00a
26 MIOJIyYEHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYKArOIIeH Cpellbl COeAMHEHUSIMU
cepsl
97 Beruucnenue MaccoBOi JJOJIM BBIXOJ1a bubmuorexa [JOK

IPOAYKTA PEaKUU

https://m.edsoo.ru/00adec8a
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OOmast XapaKTepUCTUKA 3JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE

bubmuoreka [JOK

28
B IIpupojie, PU3NUIECKUE U https://m.edsoo.ru/00adeea6
XHUMHUYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue u

29 XMMHYECKHE CBOMCTBA, ITOJIyYEHHE U bubmorexa LHOK

» Oy https://m.eds00.ru/00adf004
IPUMCHCHUE
[TpakTiueckas paborta Ne 3 o reme
30 «ITomyyenue aMMuaKka, H3y4eHHE €ro bubmorexa [IOK
. I ke https://m.eds00.ru/00adf180
CBOMCTB)»

31 A3oTHas KucioTa, e€ pusnveckue u bubnuorexa [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 o0pennii. XMMHUYECKOE bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY Kalolel cpebl
COCAUHECHUSIMH a30Ta
dochop. Oxcun dpochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta q)(i)I/I:SI/I(‘{e)CKI/IC u bubmorexa [JOK

p N https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIyYCHUE
Hcnonws3oBanue dpocdaros B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubmuorexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHHE B

35 npu 2 e imnlzlec;;le Y XUMHUYECKHUE bubmmorexa [JOK

P P e https://m.edsoo.ru/00adfd9c
CBOIiCcTBa
Bbubanoreka [IOK
36 Oxkcuapl yriaeposaa, ux puznueckue u 1

https://m.edsoo.ru/00adfebe
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XUMHYECKHE CBOMCTBA.
DKOoJIOTUYecKre mpoodIeMBbl,
CBsI3aHHbIE C OKcUIoM yriaepoaa (IV)

37 VYronpHas KUCIoTa U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubnnorexa [JOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnwuii u ero coenunenus bubmnorexa [IOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS
KonTponbnas pabota Ne3 mo teme

42 «BaxkHeine HEMeTalIbl U UX bubmotexa [JOK

https://m.edso0.ru/00ae0e18
COCIUHCHHS
OO01mas XxapakTepUCTHKA XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
MeTaJllInYecKas KpUCTaUINYeCKast https://m.edso00.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METAaJIJIOB

44 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKUH psift

https://m.edso0.ru/00ael1156
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HaIPSHKEHUN METaJIOB

OO0mue crnocoOb! MOTYYEHUS
MmeTtaiuioB. CruiaBel. Beraucienus no

45 ABHCHUSM XMMUYSCKUX PEAKIIHHI bubmorera [JOK
P peartid, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
pUMECH
46 [TonsiTHE 0 KOPPO3UU METAILIIOB bubmorexa HOK
pP https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47
[lenormste MeTaiet https://m.edso0o.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMENBHbBIE METATIIBI — bubimmoreka [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxwueiinme coenMHEHUs KaabIUs bubmorexa HOK
4 B https://m.edsoo.ru/00ae15e8
51 O06o00meHre U cucTeMaTH3aIus
3HAHUI
59 JKEcTKOoCTh BOJBI U CIOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOJBI U METOABI €€ bubmotexa [JOK
" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHCHHS
bubmuorexa [JOK
54 A i
JTOMHHHH https://m.edsoo0.ru/00aelc64
AmdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
95
THAPOKCHA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [IOK
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Oxcuipl, TMAPOKCHU/IBI U COJIN JKEJle3a

bu6mmoreka [IOK

> (IT) n xene3a (I1I) https://m.edso00.ru/00ae35e6
58 O00011eHrEe U cCUCTEMATU3ALIIS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TEME bubnuorexa [JOK
«BaxHeume MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 pEareHToB JIaH B U30BITKE WITH bu6mmoreka [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa MPOAYKTa
peakuu
O06o01IeHre U cucTeMaTu3alus
61 3HaHUM 10 TeMe «MeTabl U uxX
COETUHEHUS
KonTponbHnas padora Ne4 o teme
62 «BakHeWIMe METaUTBl i HX
COCTUHEHUS
63 BemecTBa 1 Matepuansl B bubnuorexa [IOK
MTOBCEJHEBHOM KU3HH YEIIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKAaroILEe cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pemieHnn bubnnoreka [JOK
AKOJIOTHYECKUX MPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

cucTeMaTu3anus 3HaHUM 3a Kype https://m.edso00.ru/00ae0dOa
xuMud 9 Kiracca

67 PesepBHbIil ypok. O0001ICHNE 1 1 bubnunoreka [HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
PesepBuEIil ypok. O0001IIEHNE U

68 CI/ICTEM&TI/ISZP 156:1 3HaHI/H;III 3a Kypc 1 buGnnorexa [IOK

It yp https://m.edsoo.ru/00ad9ch2
xuMuHu 9 Kiacca
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., Octpoymos WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
» Xumus, 9 kmacce/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,

AxnmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



		2024-08-30T16:37:56+0300
	Чебанова Галина Васильевна




