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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOILET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIIMHU IPETOIaBaHusl y4eOHOTO mpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAHUS W pPa3BUTHS OOYJAIOIUXCS CpPEACTBAMHU Y4EOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEAMETHOE COJIepKaHKe, MPEIyCMaTPUBACT paclpe/ielieHHue ero mno kjaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENIeT KOJINIeCTBEHHbBIE
M KAaueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TaKkkKe TPEOOBAHUH K pe3ysbTaTaM 00ydeHHs] XUMHUH
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MIPEJCTAaBICHUI O MaTEPUAIEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TIO0ATBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBOM U AKOJIOTHIECKOMN 0€30MacHOCTH, TPOOIIEM 3IpaBOOXPAHCHHS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allii BO3MOXHOCTEH Il caMOpa3BUTHUSL M (OPMHPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT €O CHEIU(HUKON HAYYHOTO MBIILICHHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00Y4arOIIUXCS;

CHocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHWUSM, K TPUPOJAE, K UEIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HUU XHMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBIISETCS TMEJaroruuyeckd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOii HAYKH XUMUU Ha ONPECIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkKaHHUsl MPOrpaMMbl 10 XUMHHM C(OPMUPOBaHA HA OCHOBE CHCTEMHOIO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl MO MHPUHIMUITY IOCJIEA0BATENBHOIO PAa3BUTHS 3HAHMH Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:



aTOMHO-MOJIEKYJISIPHOIO y4Y€HHUS KaK OCHOBBI BCEro ecrecTBo3HaHus;lleprnoauueckoro
3akoHa J[. M. MeHneneeBa Kak OCHOBHOIO 3aKOHAa XUMHUU;Y4EHHs O CTPOCHMM aroMa u
XUMHYECKON  CBS3U;IIPEICTaBICHUA 00 DSIEKTPOTUTHYECKON JUCCOIMAIMA BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIONTHAS (DYHKUMU OOBSICHEHUS W NPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHO CTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHne MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHUIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METO/IaM MO3HaHMs B Hayke. M3yueHne Xxumuu
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «dPusnka. 7 Kiacey.

[Ipyn u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOT0 XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU N3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
dbopMHUpOBaHMM ¥ pPa3BUTUU T[IO3HABATEJIbHBIX YMEHUH M UX NPUMEHEHUH B Yy4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUCHHE
MpHOOpENN Takue 1enu, Kak:(hopMHUpOBaHHE UHTEIIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHITHIO pEIICHHH, CHOCOOHOM
a/IaliTUPOBATHCSI K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBJCHHOCTh OOYYEHHs Ha CHCTEMaTH4YecKoe MpUoOILIeHHe OoOyJyaroumxes K
CaMOCTOSITEJIbHOM ~ ITO3HABATEJIBHOW  JESATENIBHOCTH,  HAaydYHbIM  METOJaM  TO3HaHUf,
(hopMUPYIOLITUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— ofecrnieyeHue YCIOBHM, CHOCOOCTBYIONIMX MPUOOPETEHUIO OOYYArOIIMMHUCS OIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHUA U CAMOITO3HAHHUSA, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE U1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— GopmupoBanue o01el PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPAMOTHOCTH, B TOM
4yclie YMEHUM OOBSCHSATH U OLICHUBATH SIBICHUS OKPYXKAIOUIETO MHUpPA, HCIONb3Yysd 3HAHUS U
OTBIT, TMOJYYEHHBIE MPU HIYYCHUH XUMHUHU, MPUMEHATh HMX MpPU pPELICHUH MpoOieM B
MTOBCETHEBHOMW KHU3HU U TPYJOBOM ACSITEIBHOCTH;

— GopmMupoBaHue y 00y4aromuXcsi TyMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS 1IEHHO CTU
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

—pa3BUTHE MOTUBAIMH K O0Yy4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIEYEOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH JAajJbHEUIIero 00ydeHus..

OO11ee yncI0 4acoB, OTBEIEHHBIX U1 U3yYEeHUsI XUMUHU Ha YPOBHE OCHOBHOTO OOIIIETO
obpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIem0), B 9 kiacce — 68
4acoB (2 yaca B HEJIENIO).



COILEPXAHUE OBYUEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HaykK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocTtosHue BemiecTB. [loHstue o
METOJIaX MO3HaHUs B XuMuH. UncTeie BemecTBa u cMecu. CriocoObl pa3ienieHus CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (popmymna. BaleHTHOCTP AaTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsI3b KOIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tsl mo opMysiaM XUMUUECKHX COSTMHEHUH.

dusznyeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKrue ypaBHeHUs. Kiaccuukanus XMMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKEHUS, 3aMEIIEHUSI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiiaMu palbOThl B JIaOpaTopuu M MpuUéMamu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOIeHNEe (pr3nyeckux (TIaBJIeHUE BOCKA, TasSHUE JIba,
pacTupaHue caxapa B CTYIKE, KUTIEHHE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOMIOACHIE
U ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHUYECKHX peakiuil (pas3ioxeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aWMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszeneHuss cMeceil: ¢ TMOMOIbI0 MarHuTa, (UIbTpPOBaHUE, BHINApUBAHUE, AUCTUIUIALINA,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pEe3yNbTaTOB TMPOBEACHUS OIbITa, HLIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3/JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciaopon — 31eMEeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupoie. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHS, O5K30- U
SHAOTEPMHUUYECKUE peaKuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopoJa B MPUPOJE,
(buznuecKkrue u XuMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MoyueHus. KuciaoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelneHHsle u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XumMudeckue cBOWcTBa BOJbl. OcHOBaHUsS. Poiib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoAe. 3arps3HEHUE MPUPOJHbIX BoA. OXxpaHa M OYHMCTKA
MIPUPOJIHBIX BOJI.



Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu10B. PU3NUECKUe U XMMHUECKHUE CBOICTBAa OKCcUIOB. [losyueHue okcuios.

OcnoBanms. Kiaccudukanus oOCHOBaHMN: HIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBanmil. ®Pu3HUecCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUH.

Kucnotel. Knaccugukanus kucinor. Homenknatypa kuciaor. Ou3nuecKkiue ¥ XUMHUECKUE
cBoiicTBa kuciaot. P aktuBnoctu metamwioB H. H. bekerosa. [losryuenue kucnor.

Conu. Homenknarypa coneil. ®uznueckue U XMMUYECKHe cBoMcTBa coseil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXAY KJIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEICHUE COJIepPKaHus KHUCIOpOoia B BO3yXe, MOJydeHHe, coOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), 0O3HAKOMJIEHUE C
oOpa3liaMu OKCHJOB W OIMCAaHME MX CBOICTB, MOJydyeHHEe, coOupaHHe, paclo3HaBaHUE U
M3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIeHHE 00pa3IoB BEMIECTB KOJUYECTBOM
1 Momb, HccnenoBaHnE OCOOEHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IMYHONH PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PAaCTBOPOB C ONPENEIEHHON MacCOBOM [0JIed pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEPUAJIOB), MCCIIEOBaHHE OOPa3l[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHHsI OKpPacKd HMHIUKATOPOB B pacTBOpax KHUCJIOT U IeJIoYell, u3yuyeHue
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeUTpanu3aluu, MOJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJJHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PELICHHUE SKCIIEPUMEHTAIbHBIX 33/1a4 10 Teme «BaxkHeiimume
KJIaCChl HEOPraHUYECKUX COCTMHEHUI.

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux iementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALUA XUMHUYECKHX »diieMeHTOB. [loHsTtue o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucremMa xuMuueckux dsnemeHtos [J[. WM.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbt m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CocraB aroMHbix suaep. W3otombl. Onektponsl. CrpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUECKUX 3IeMEeHTOB [leproanueckoil cucTeMbl
J. WN. MengeneeBa. XapaKTEpUCTUKa XHMHYECKOTO DJEMEHTa II0 €ro IOJIO)KEHHIO B
ITepunoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MEPUOAAM.

3nauenue Ilepuonnyeckoro 3akoHa U [leproauueckoi CUCTEMBI XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTtuku. J[. . MenneneeB — yd€HbIN U IpaKJaHUH.



XuMugeckas CBSI3b. KoBanentHas (momsipHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBHUTENIbHbIE — peakiuu.  [Iporecchbl
OKHUCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAIOB M HEMETAUIOB, B3aUMOJICHCTBUE THJIPOKCHIIA
LIMHKA C PAcTBOpAaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIITIOCTPUPYIOIIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINM (TOpeHre, peakiiuy pa3ioKeHHs], COCTUHEHU).

Meoswnpeomemmoie ceasu

Peanu3arus MeXMIPEIMETHBIX CBSI3€H MPU U3YUECHUU XMMHH B 8 KIIacCe OCYIICCTBIISCTCS
gepe3 HCIOJB30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHW, TaK W IOHSATHMA,
SIBJISTFOIIIUXCSI CHCTEMHBIMHE JUTSI OTACITBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHS: Hay4YHBIM (akT, TUMOTE3a, TEOpHs, 3aKOH,
aHaluM3,  CHUHTE3,  KiIaccuukanus,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

dusnka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIUJ, H30TOIHI,
PaIMOaKTUBHOCTh, MOJICKYNA, JJICKTPUYECKUN 3apsj, BEIIeCTBO, TEJNO0, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHHIBI H3MEPEHHUS, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢portocunres, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIE3HBIE
HCKOIIaeMbl€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUMHYeCKasi peaKIus

ITepuonnueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtoB JI. .
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTM B M3MEHEHHWU CBOWCTB XHMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kallus, KadblUs M HX COCJAWHEHUH B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanueckoii cucteMe U CTPOSHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPUCTAIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakifil M0 pa3Iu4HbIM MpH3HAKaM (IO YUCITY U COCTaBy
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOTEHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanu3e. [loHsATHE O XUMHYECKOM paBHOBecHU. @DaKTOphl, BIHMAIIME HA CKOPOCTh
XMUMHYECKOHN peaKIny U MOJ0KEHNE XUMUIECKOTO PAaBHOBECHSL.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTaHOBUTENHHOU peakuuu. COCTaBICHHE YPaBHEHHH OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxIuii ¢ UCIOIb30BAaHUEM METO/1a DIIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOIUTUUECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIEKTPOJIUThl. KaTHOHBI,
aHUOHBI. MeXaHM3M [UCCOLMALIMM BEUIECTB C pPa3jIMYHbIMM BHJAMU XUMUYECKOM CBA3M.
Crenenp aucconuanuy. CUIbHbIE U ClTa0ble SIEKTPOJIUTHI.

Peakuun moHHOro ooMeHa. YciaoBHs NMPOTEKaHUs PEaKLUUi MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHMS peakiuil. CBONCTBa KHCJIOT, OCHOBAaHUIl U COJiell B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HEMeTauloB (rpaduTa M ajiMasa), CIOXKHBIX BELIECTB (XJIOpuAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, IMpOLEcca AUCCOLUALMU
KHUCJIOT, IIejo4Yed M cojiel (BO3MOXHO MCIOJIb30BaHUE BHUJEO MaTEpUajoOB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMil MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJEJIEHWE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (rOpeHHe, peaklUd pasiIoKeHUs, COCTUHEHHS),
pacrno3HaBaHHEe HEOPraHMYECKHX BELIECTB C IMOMOIIBI0O KAaYE€CTBEHHBIX pPEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiasi xapakTepucTHKa TajloreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne M (pu3nueckue CBOICTBA MPOCTHIX BELIECTB — TrajOreHOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJUIaMu,
menouamu).  XuopoBomopond. ComsHas — KHCIOTa, XUMUYECKHE CBOWCTBA, TMOJy4YEHHE,
npuMeHeHue. JleicTBre Xjopa U XJI0pOBOJAOPOIa HAa OPraHU3M YesIoBeKa. BaxkHeiine XJopuabl
U MX HaXOXJEHUE B IPUPOJIE.

O6mrass xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3nyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJUIOTPOIHbIE MOJU(UKAILMHA KUCIOPOJA U Cepbl. XUMUYECKHUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M crneuuduyeckue). XUMHYECKHE pEaKIHH,
JeKallie B OCHOBE IPOMBILIUIEHHOIO CIOCO0a MOIydeHUs CcepHOM kucioTel. [IpuMeHeHue
cepHOi kucaoThl. CoM CepHOM KMCIOThI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COeQUHEHUHl B mpupoje. XHUMHYECKOE 3arpsa3HEHUE OKPYXKAIOLIEH cpembl
COEJMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEJOTBPAILEHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHM OKHCICHHSA. A30T, pacopoCTpaHeHHWe B MpUpoie, (QHU3UYECKHE MU
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €ro GU3NUYECKUe U XUMUUECKUE
CBOMCTBA, NMoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHEe CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuMs Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ IOJIydEHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (00LIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
yaoOpenuii. XUMU4ecKkoe 3arpsi3HeHne OKpYXKAloIlel Cpeibl COeIMHEHUIMHU a30Ta (KHCIOTHBIE
JOX/IM, 3arps3HEHHE BO31yXa, MOYBbI M BOJOEMOB). Docdop, ammoTponHble MOIUPHUKALNAN
dochopa, puznueckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u pochopnas kuciora,



¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lMcnosnp3oBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 531eMeHTOB |VA-Tpynnbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOJU(PHUKAIINN, PACTIPOCTPAaHEHHE B
npupoje, Gu3MUecKue U XUMUIecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHUEe U XUMUYECKHE CBOWCTBA, ACWCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIUICHUS KIMMarta, MapHUKOBBIM 3¢ ¢eKT. YTrojapHas KHciIoTa u eé
CONM, WX (pU3MUECKHEe M XMMHYECKHE CBOICTBa, IMOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-noHbl. Mcmomb3oBanume  kapOOHaToB B OBITY, MEAMIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO0351CTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIJepoja
(MeraH, 9TaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TIJUUEPUH, YKCycHas kuciota). I[Ipupoansie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, HMPHUPOJAHBIM Ta3, HEPThb), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINLIEHHOCTH. [[oHATHE 0O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeka. MarepuaibHOe €IUHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJY4YeHHE M MPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmwue mnpencrtaBieHus o6 oxcuae kpemuus (1V) u
KpeMHueBoil kucnote. CHUIMKATHI, UX UCIIOJIb30BaHUE B ObITY, B IPOMBIIIEHHOCTH. BaxkHeiimne
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiembl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

M3y4YeHHe 00pa3I[0B HEOPTaHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3NYecKue M XMMHUYECKHE CBOICTBA rajOreHOB UM MX COEAUHEHMH (BO3MOKHO
HCII0JIb30BAHME BHUECOMATEPHANIOB), O3HAKOMIJIEHHME C 00pas3laMu XJIOPUAOB (TaJOreHHIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAONMIOJEHHEe Ipolecca OOYIrJMBaHMA  caxapa I1OoJ  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUeHHE XUMUYECKHX CBOWCTB pa30aBiICHHOMN CEpHOI
KHUCIIOTBI, IPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIoJIeHuE MpH3HaKa eé
MIPOTEKAaHUs, O3HAKOMJICHHE C (PU3UUYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U GochOpHBIX ynoOpeHui,
MoJIyueHue, coOMpaHue, pacro3HaBaHUE M HU3YUYCHHE CBOWCTB amMMHakKa, IpPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
WCII0JIb30BAHME BHJICOMATEPUANIOB), M3y4CHHE MOJeNiell KPUCTAIUIMYECKUX pPEIETOK anMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcopOlMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NpOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJICKHCIIOTO rasa, MpOBEJEHHE KAaueCTBEHHBIX peakiMii Ha KapOOHAT U
CWIMKAT-HOHBl W H3Y4YE€HHE IIPU3HAKOB MX MPOTEKAHHs, O3HAKOMIIEHHE C IPOIyKIHEH
CWJIMKaTHOM ITPOMBIIIJIEHHOCTH, PELIEHHE JKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMe «Baxnelmue
HEMETAJIJIbl U UX COCTUHEHUS.

MeTtaniibl M X COeIMHECHUS

OOmiast xXapakTepuUCTHKa XUMHUYECKUX JJIEMEHTOB — METAZIOB HAa OCHOBAaHUM HX
nosioxkeHus B Ilepuoauueckoit cucteme xumnueckux 3nemeHToB . . MenneneeBa u crpoeHus



atoMoB. CtpoeHue MerawioB. MeTtaluueckas CBsI3b M MeTaluIMdecKas KpUCTaIndecKas
pemeéTka. DIEKTPOXUMHUYECKUU psll HanpshkeHUH MerauioB. Dusnyeckue M XUMUUYECKHE
cBoiicTBa MeTayuioB. OOIIMEe CrIOCOOBI MOMy4eHUs MeTaIoB. [IoHsATHE O KOPPO3UU METalIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3ur. CIaBsl (CTallb, YyT'YH, TIOPATIOMHHHA, OpOH3a) U
UX MPUMEHEHUE B OBITY M MPOMBIILICHHOCTH.

[[lerouHbIe MeTaIUIBL: TIOJI0OKEHUE B [leprnoanueckoi cucteMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaxOXKJeHuEe B npupone. PU3ndecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenune
LIEJI0YHBIX METAJUIOB U UX COCIMHEHU.

[[leno4yHO3eMeENbHBIE METAUIBI MarHui M KajbluM: MojoxeHue B Ilepuomguueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHME MX ATOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U Kaliblusa. BakHeillme coenruHeHus
Kanpus (OKCHJI, TUAPOKCU, coyn). JKECTKOCTD BOABI M CIIOCOOBI €€ YCTPaHEHHUS.

AmoMuHM: TosiokeHue B Ilepmonnueckoll cucTeMe XUMHUYECKHX 3yeMeHToB J[. M.
MenneneeBa, CTpOCHHE aTOMa, HaxoKJeHHE B npupoje. Gusznyeckne U XMMHYECKHE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenneneeBa, CTpOCHHE aTOMa, HaxoKJIeHHE B npupoje. Ousznueckne U XMMHYECKHE CBOMCTBA
xene3a. Okeupnpl, Tuapokeunsl U conu kenesa (I1) m xenesza (l1l), ux cocras, cBoiicTBa u
ITOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3laMy METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yNbTaTOB KOPPO3WH METaIOB (BO3MOXKHO MCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUAA KalbIMs U HATPUS C BOJOU (BO3MOMXHO MCHOJIb30BaHUE
BHJIEOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KUCTIopoe  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUATIOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, aIIOMUHUS, LUMHKA, *kene3a (l1) u xenesza
(1), memu (11), HabaromeHHEe W OMHCAHUE MPOLIECCOB OKPALIMBAHMS IJIAMEHH MOHAMM HATPHS,
KaJusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCe0BaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJIOMHHHS U THIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110
TeMme «BakHelne MeTaibl U UX COETUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. IlepBas momMoImip Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHUYECKOe 3arpsi3HEHHE OKPYKaIolIel cpebl (MpeaeibHas J0MyCcTUMasi KOHIICHTPAIHs
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYECKUX MpooieM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3lioB MaTepuanoB (CTEKIIO, CTIaBbl METAJIOB, MTOJTMMEPHBIE MaTepUarbl).

Mescnpeomemmnuoie céazu

Peanuzaius MexnpeaAMETHBIX CBSA3EH NMPH M3YUYEHHH XUMHH B 9 Kiacce OCYyIeCTBIISETCS
4yepe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSATHH,
SIBJISIFOLLIUXCS] CACTEMHBIMH JJIs1 OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO 1IUKIIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAaydHbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHalu3,  CHHTE3,  KlacCHU(HUKaIus,  IMEePUOAMYHOCTh,  HAOMIOACHHME,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIb, SIBIICHHUE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MAaTEPUAIIHI.



@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
palMOaKTUBHOCTh, MOJIEKYNa, OJJIEKTPUYECKHHA 3apsiyl, MPOBOJHUKH, HOJIYIPOBOTIHHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIeCTBa, Ias,
pacTBOp, pPacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIJIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHUIIB ©3MEPEHHS], KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, CoHIIE.

Bbuonorus: ¢otocunres, npixanue, Omocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

I'eorpadus: atmocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE TIOPOJBI, TOJIC3HBIC
MCKOTIaeMbI€, TOTUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE PE3ylIbTaThl OCBOCHHUS MPOrPAMMEI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIMTATEIILHOH JCSITEITLHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMU  POCCUUCKUMHU  COLIMOKYIBTYPHBIMH M  JIyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIAMA U HOPMAaMH TOBEICHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATTU3AINHN O0yIarOIIIXCS.

JIn4HOCTHBIE PE3YNBTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMHA U PACIIMPEHHUE OMBITA JCATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoTHYeCKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHONICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U HAyYHOMY
HacJeAWio, MOHMMAHUS 3HAYCHUS XUMUYECKOW HAyKd B JKU3HHM COBPEMEHHOTO OOIIECTBa,
CrIOCOOHOCTH BJIQJIETh JTIOCTOBEPHOU MH(OpMaIMel o MepeaoBhIX JOCTHKEHHUSIX U OTKPBITHUIX
MHUPOBOW M OTEUYECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEACTABICHUSI O COIMAIBHBIX HOpPMax W TpaBWiaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, Y4eOHO-
HCCIIEA0BATEIBCKOM, TBOPUECKOW M IPYTUX BUIAX JACATEIHHOCTH, TOTOBHOCTH K pa3HOOOpa3HOH
COBMECTHOM JESITEIIbHOCTH TIPH BBIMOJTHEHUU YYEOHBIX, MMO3HABATEIBHBIX 3aJ]1ad, BBHIMOJTHECHUHU
XUMHUYECKUX IKCTIEPUMEHTOB, CO3JIaHUN YUEOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAaHHIO
W B3aUMOTIOMOIIM B TIPOIECCE€ ATOW y4eOHOHM esATeTbHOCTH, TOTOBHOCTH OIIEHHUBATH CBOE
MOBEJCHUE W TMOCTYNKH CBOMX TOBApPHINEH C MO3WIIMK HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4E€TOM OCO3HAHMS MTOCIEACTBUM MOCTYIKOB;

3)IeHHOCTH HAYYHOTI'O MO3HAHMS

MHUPOBO33PEHUYECKHUE  MPEJACTABJICHUS O  BEHIECTBE M  XMMHYECKOM  peaKkiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH W COCTAaBJIAIOIIME OCHOBY JUIs
MMOHUMAaHMsI  CYIIHOCTH HAay4YHOM KapTHHBI MHpa, MPEJACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SAX YEJIOBEKA C MPUPOJHON CPEIOi, O poJIH
XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[103HABATEJIbHbIE MOTHBBI, HAIlpaBJICHHbIE HA IOJYYEHUE HOBBIX 3HAHUW M0 XHMUH,
HEOOXOaUMBIE JUIsi OOBSICHEHHS HAOMIOJAaEMbIX IIPOIIECCOB U SBJICHUH, ITO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYIIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHON PabOThHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEPATYpOH, NOCTYIMHBIMU TEXHHMUYECKUMHU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

HWHTEpeC K OOYYeHHI0 M TMO3HAHUIO, JH003HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIbCKON NEATENHHOCTH, K OCO3HAHHOMY BBIOODY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAaHUE IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKHM Ha 3JI0pPOBBI 00pa3 >KW3HHM, OCO3HAHHME TOCIEACTBHA W HEMPHITHE BPEIHBIX
MpUBBIUEK (YHOTPEONEHUSI aJIKOTOJsl, HAPKOTHKOB, KYypEHHUs), HEOOXOJUMOCTH COOIIOACHHUS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5)TpynoBoro BocnuTaHuA:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHST 00pa3oBaHusl € y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6)3K0/10rH4€eCcKOro BOCIIUTAHUSA:

9KOJIOTUYECKH 11eJIecO000pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUil O€30TaCHOTO MOBEJCHUS IIPU pabdoTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOH, ISl TOBBIIECHUS] YPOBHS SKOJIOTUYECK O
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMUMHUYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 00bEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIE, e TyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEOOpPa3oBBIBATh IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTa IMO3HAHHUSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAaMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMpPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HHOOPMALIUIO PA3INYHBIX BUOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU MOUCKE B 0TOOpe HHPOpMAIINU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOIH30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATH B Ipollecce ydeOHOW W HMCCIenoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJe Auasiora W (WJIM) JOHUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaThb MPE3CHTALMI0 PEe3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PELICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJIbHbIE YUeOHbIe AelicTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WJIM KOPPEKTUPOBATH MPEAJIOKEHHBIM aITOPUTM JEHCTBUIM Npu
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HCIO0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IpeJiaraeMble B YCIIOBUH 3aJaHUM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



0oOydJaroNMMUCsl HAyYHbIE 3HAHHWS, YMEHHS M CIOCOOBI JCUCTBUH, chenu(UIecKue s
npeaMeTHON obnactu «XUMHS», BHIBI JCSITEILHOCTH IO TOJIYYCHHIO HOBOTO 3HAHHS, €ro
HUHTEpIpETaIu, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K koHiy obyueHus B 8 kjacce mpeIMeTHBIC Pe3yiabTaThl HA 0a30BOM YPOBHE JOJIKHBI

oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUJAIONINXCS YMEHHH:

® PACKpBIBATh CMBICT OCHOBHBIX XMMHMUYECKHX TOHATHM: aTOM, MOJIEKYJIa, XUMHUYECKUU
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHAas M MOJEKYyJsApHas macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIHii: peakiuy COSIMHEHNs, PEAKIINH PA3JIOKEHUS, PEAKIIUU 3aMEIIEeHUsI, PEaAKIIHI
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;

® JUTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XHMUUYECKHX TOHSITHH W TMPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

® IICTIONIb30BAaTh XMUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBlIeHHs (OPMYT BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

® OTIPECNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEICHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOW CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbici llepuoamdeckoro 3akona /[[. M. MenpaeneeBa: IeMOHCTpHpPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucCTEME, 3aKOHOB COXPAHEHUsS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

®ONUCHIBATh M XapakTepu3oBaTh TabmuuHyo Qopmy Ilepuoanueckoil cucremsl
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynna (b-rpymma)», maneie U GoJbIIME MEPUOMAbI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sAapa, OOIIee YHCIO JJIEKTPOHOB H
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

® KJTaCCU(UIIMPOBATh XHUMHYECKHUE 3JEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XUMHUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

® XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB PA3IUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

® [[POTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HMX Kay€CTBEHHOIO COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;

® BLIYUCIISATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



® [I[PDUMEHATh OCHOBHBIE OIlE€pallMM MBICIUTEIBLHOW AEATEIbHOCTH — aHalu3 U CHHTES,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJEIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

eClIeZIOBaTh NpPaBWIAM TMOJB30BAHMUSA XHMHUYECKOH TOCYAOH U  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIIIOJIHEHUIO J1a00OPAaTOPHBIX XUMUYECKUX OIBITOB MO MOJYyYEHHUIO
U COOMpPaHUI0 Ta3000pa3HBIX BEHICCTB (BOJOPOAAa W KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakmyc, peHosdraaenH, METUIOPAHXK U JPYTUe).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

® PACKpBIBATh CMBICT OCHOBHBIX XHMHMUYECKHX TMOHATUM: XWMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIMyeckas), KpUCTAJUIMUecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATUH W MPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

® ICTII0JIb30BAaTh XUMHUYECKYIO CHMBOJIUKY Ui COCTaBieHUS (OpMyNl BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

® OIIPEJIENIATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS! XUMUYECKHUX AJIEMEHTOB B COCTUHEHUSIX
pPa3IMYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K OMNpeAeNEHHOMY Kiaccy
COeIMHEHUN 1o QopMmynaM, BHUJ XUMUYECKON CBA3M (KOBaJIGHTHAs, HWOHHAasi,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

e packpbiBaTh cMbich [lepuoanueckoro 3akona /1. V1. MenaeneeBa u JeMOHCTPUPOBATh €TO
MOHMMAaHKe: OIMUCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuomunueckoit
CUCTeMBbl XMMHUYECKHUX DJIEMEHTOB: pa3lnyaTh TMOHATUS «TJaBHas monarpymma (A-
rpynma)» u «mnobounas moarpynmna (b-rpymma)», maneie u  OOJNBIIME TMEPUOIBI,
COOTHOCUTb 0003Hau€HHs, KOTOpble HUMEIOTCA B IMEpHOAMYECKOW Tabiume, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB 3JEMEHTOB M MX
COEIMHEHUH B Mpejesiax MajblX MEPUOJOB U TJABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;



e KJacCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);

® XapaKTepH30BaTh (OMHCHIBATh) OOMME W CHEHU(PHUECKHEe XHMUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHI;

® COCTABJIATh YPABHEHUS AJNEKTPOJIUTUUYECKON IUCCOUMALMU KUCIIOT, IIEJIOYEd U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

® PaCKpBIBATh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBHUTENIBHBIX PEAKIUi TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

® IPOTHO3MPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

® BEIUUCIIATE OTHOCUTENBHYIO MOJICKYIISIPHYIO W MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

ecoOmroaTh ~MpaBHJA TIOJB30BAHUS XUMHUYECKOW TOCYAOH ®  J1abOpaTOpHBIM
0o0OpyJIOBaHHEM, a TaKKe IMpaBHJa OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

® [IPOBOJUTH PEAKIIMU, IMOATBEPHKAAIONINE KAaYeCTBEHHBIN COCTaB PAa3JIUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;

® [I[PUMEHSITh OCHOBHBIE OIEpallMM MBICIUTENILHON IESITeNTbHOCTH — aHallu3 U CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO yacoB
Ne HaunmeHoBaHMe pa3je/ioB U
KonTtpoibHbie IIpakTHYeckue JJaexTpoHHbIe (HHPPOBBIE)
n/n TeM MPOrpaMmbl Bcero
padoTsI padoThbI o0pa3oBaTe/ibHbIE Pecypchl
Paszgea 1.1lepBoHavyaibHbIeXUMHYECKHETIOH S TUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
' MIPAKTHYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
BemecTBa u bu6moreka [IOK
1.2 15 1
XUMHYECKUEPEAKITUHI https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilme npeacTaBUTe I HEOPraHNYeCKNX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
' 00 okcHax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KIaCCHI Eubmorexa HOK
2.4 11 1 1 https://m.edso0.ru/7f41837c

HCOPraHN4CCKUX COCIUHEHUI

Hroro no pasgeny

30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Paznen 3.1lepuoanyeckuii 3akon u [lepunoanyeckasi cucrema xummuieckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHbIE pPe€aKIuu

[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMudeckasi CBS3b.
3.2 OKucIuTeNbHO- 8 1 brbmorexa [OK
https://m.edso0.ru/7f41837c
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
bu6moreka [IOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 Bubamorexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
[TPOTPAMME



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

I[TIOYPOYHOE INTAHNPOBAHUE

8 KITACC
e Komuuectso Jara DNEKTPOHHBIC TH(PPOBBIC
Tema ypoka JacoB 00pa3oBaTeIIbHbIE
/o U3y4EHUs
Bceero pecypchl
1 IIpeamer xumun. Posib XUMUM B ’KU3HU YeJIOBeKa. Tela u BelecTra 1 brbmorexa OK
bea ’ ' - https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUH 1 brbmorexa [TOK
A https://m.edsoo.ru/ff0d227e
3 [Tpaktrueckast padota Ne 1 «IIpaBuima paboThl B 1a00paTopuu u 1 bubnuotexa [JOK
puéMbI 0OpalleHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM https://m.edsoo.ru/ff0d23dc
. bu6moreka [IOK
4 4 .C 0 1
UCThIE BenlecTBa U cMecu. CrocoObl pasnienenus cMecei htts://m.edsoo.ru/f0d26ca
5 [TpakTuueckas padota Ne 2 «Paznenenue cmecelt (Ha mpuMepe 1 bubnuoreka [JOK
OYHMCTKHU TIOBAPCHHOW COJIH)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 A 1
TOMET M MOTISKYTIBL https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHYECKHUX JIEMEHTOB 1 Bubamorexa [JOK
’ https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YUCHHUE 1 bubmorexa HOK
P i https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBA BEUIECTB. XUMUYECKas hopMyIa. 1 BuGmorexa LIOK https://m.edsoo.ru/ffod2eae
BaneHTHOCTh aTOMOB XUMHUYECKUX IIEMEHTOB
11 OTtHocutenbHast aroMHast Macca. OTHOCUTENbHAS MOJICKYIIIpHAas 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d323c
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Macca

12 MaccoBast 10151 XMMHUUECKOI'O JIEMEHTA B COEMHEHNN bubmmorexa LIOK
https://m.edsoo.ru/ff0d350c
bubnuorexa [JOK

13 KonnuectBo BemecrBa. Mousib. Molisipaas macca httos://m.e dSO(])_.[ru /1005230

14 Pu3NYECKUE U XUMHUYECKHE SIBJICHUSA. XUMUYECKask pEeaKIns bubnuoreka [{OK https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky 1 ycia0BHS NPOTEKaHUSI XUMUYECKUX pPEeaKIIUi Bubnmorexa [IOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHs MacChl BEIIECTB. XMMUYECKHE ypaBHEHUS Bubnmorexa [IOK
https://m.edsoo.ru/ff0d3b88

17 Brrunciienust KoJinuecTBa, MacChl BENIECTBA MO0 YPABHEHUAM bubnuorexa [JOK

XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708

18 Knaccudukanus XuMuyeckux peakuui (COeTuHEHUs, pa3IoxKeHUs, BuGmorexa LIOK https://m.edsoo.ru/ff0d3f34

3aMeInIeHus, 0OMeHa)

19 M. B. JlomoHOCOB — yuéHbIi-dHITUKIONIEAUCT. O000IIIeHNE U bubnuoreka [IOK

CHUCTEMAaTH3alMsl 3HAaHUH https://m.edsoo.ru/ff0d40c4

20 KontponbHas padorta Nel o reme «BemecTBa 1 XuMU4YeCKHe bubnuoreka [JOK

peaxkuum» https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kuciopoa — 3jieMeHT u bubnuoreka [JOK

npocroe BemecTBo. O30H. https://m.edsoo.ru/ff0d448e

99 Ou3nyecKkue U XMMHUYECKHUEe CBOMCTBA KUCIOPOa (peakiuu bubnuoreka [JOK

okucieHus, ropenue). [lorsaTueobokcumax. https://m.edsoo.ru/ff0d4614

93 CriocoOsl mostyueHus: KUCI0po/ia B 1ad0opaTopuu U bubnuoreka [JOK

MIPOMBIIUIEHHOCTH. [IpuMeHeHnekucaopoa https://m.edsoo.ru/ff0d497a

24 TennoBoit 3¢ pexT XUMUUECKOH peakiuu, MOHITHE O bubnuorexa [IOK

TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U SHIOTEPMHUUECKUX PEAKLIUAX https://m.edsoo.ru/ff0d4790
25 TornnuBo (HedTh, yroib U MeTaH). 3arpsisHEHUE BO3/lyXa, COCOOBI bubnuorexa [IOK



https://m.edsoo.ru/ff0d350c
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Cro MnMpcaoTBpaliCHus

https://m.edsoo.ru/ff0d4c4a

26 [Tpaktuyeckas padora Ne 3 o teme «Ilomyuenue u cooupanue bubnuorexa [JOK
KHUCJIOPO/Ia, U3YYEHHUE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4ae2
27 Boaopon — snemeHT u npocrtoe BemecTBo. Haxoxaenue B npupoe Bubmnorexa LIOK
https://m.edsoo.ru/ff0d4dd0
28 ®u3NYeCKUe U XUMUYECKHE CBOMCTBA BoIopoaa. [I[pumenenne bubnuotexa [JOK
BOJIOpPOJIA https://m.edsoo.ru/ff0d4dd0
bubnuoreka [IOK
29 [TonsaTue o KUCIOTaX U COJISIX httos://m.e dSO(I)_.[I’U 1045042
30 CrrocoOBI IMoTydeHus BOAOPO/Ia B JIA0OpATOPUH Eg{iﬁff:&i?ﬁﬁf 0d4ddo
31 [IpakTueckas padbora Ne 4 H? teme «Ilomyuenue u cobupanue Bu6morexa LOK https://m.edsoo.ru/ff0d4f42
BOJIOPO/JIa, U3YYEHHE €r0 CBONCTB
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaaApO Et?[in;I;T:(;;?)gﬁ/I:f 0d542e
33 Brruncnenus o06bp€Ma, KOJTMYECTBa BEIIECTBA T'a3a MO €0 bubnuoreka [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenust 00bEMOB ra3oB 10 YpaBHEHUIO PEeaKIIM Ha OCHOBE bubnuoreka [JOK
3aKOHA 0OBEMHBIX OTHOILIEHUH ra30B https://m.edsoo.ru/ff0d5708
35 du3nyecKue U XMMHUYECKHUEe CBOMCTBA BOIBI Bubnmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bubnuoreka [JOK
36 CocraB ocHoBanwuil. [TonsiTie 06 HHAMKATOpPAX httos://m.e dsoc])_.[ru 1005962
37 Bona kxak pactBoputens. HacblieHHbIE 1 HEHACHIIIICHHBIE bubnuoreka [JOK
pactBOpbl. MaccoBas 10JIs1 BELIECTBA B PaCTBOpE https://m.edsoo.ru/ff0d5b40
38 [IpakTuueckas pabota Ne 5 mo teme «lIpuroroBieHue pacTBOpPoB ¢ bubnunoreka [JOK

OIIPENENEHHON MaCCOBOU J10JIEH paCTBOPEHHOTO BEILIECTBAY

https://m.edsoo.ru/ff0d5eba
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bubmuoreka [IOK

39 KonTponsnas padora Ne2 o teme «Kucnopon. Bomgopon. Bomga» htts://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTas, KiaccuuKkaius, HOMEHKIaTypa bubmorexa HOK
https://m.edsoo.ru/ff0d664e
41 Ilomydenne u XUMUYECKUE CBOMCTBA KHCIOTHBIX, OCHOBHBIX U bubmuoreka [IOK
aM(OTEPHBIX OKCUIIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: COCTaB, KIacCU(pUKaIMsl, HOMEHKIATypa bubmorera [JOK
https://m.edsoo.ru/ff0d67ca
43 [Tosydenune n XMMHYECKUE CBOMCTBA OCHOBAHUI bubmorexa OK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, ki1accuduxaiiysi, HOMEHKIaTypa bubnuoreka L{OK https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnne u XUMHYECKHE CBOMCTBA KHCIIOT bubnuoreka L{OK https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIOCOObI MOMyYeHUs, XUMUYECKHE bubnuoreka [JOK
CBONCTBA https://m.edsoo.ru/00ad9474
47 [TpakTrueckas padota Ne 6. Permenue sxcriepuMeHTaIbHBIX 33124 110 bubnuoreka [IOK
Teme «OCHOBHBIE KJIACChl HEOPTaHMYECKUX COCTMHEHUIN» https://m.edsoo.ru/00ad9b7c
48 I'enetnyeckas cBs3b MEXKAY KJIaccaMU HEOPTaHUYECKUX COCAMHEHUN Bu6amorexa [IOK
https://m.edsoo.ru/00ad9a50
49 O06o01enre U cucTeMaTu3alusI3HaHU I Et?[iHE;T:c;(siggllé 0ad9ch?
50 KonTpomsnas padota Ne3 no teme "OCHOBHbIE KIaCChI bubnuoreka [JOK
HEOPraHWYECKUX COCTUHEHUN" https://m.edsoo.ru/00ad9ela
51 [lepBbie MOMBITKY KIACCU(PUKAIIUU XUMUYECKUX HIIEMEHTOB. bubnuoreka [JOK
[TonsATHE O rpyMIax CXOIHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [lepuoanueckuii 3akoH u [lepuoanueckas cuctemMa XUMHYECKUX bubnuoreka [JOK
anemenToB /. 1. Menneneepa https://m.edsoo.ru/00ada52¢
53 Ilepuopl, TpymIIbl, MOATPYIIIBI bubnuorexa [IOK
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54 Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTombl bubmmorexa LHOK
p ’ Hep- https://m.edsoo.ru/00ada342
55 CrpoeHue 3JIeKTPOHHBIX 000JI04EK aTOMOB 3JIEMEHTOB bubnuorexa [JOK
IIepunoanueckoii cucremsl /1. 1. Menneneesa https://m.edsoo.ru/00ada6hc
56 XapakTepuCTUKAa XUMHAYECKOT0 3JIEMEHTA 110 €T0 MOJIOKEHHIO B bubnuoreka [IOK
IIepnoanueckoii cucreme /. 1. Menneneesa https://m.edsoo.ru/00ada824
57 3nauenue [lepronnyueckoro 3aKoHa AJisl pa3BUTHS HAYKU U bubnuotexa [JOK
npaktuku. /. . MenneneeB — y4€HbIi, IeAaror U rpakJaHuH https://m.edsoo.ru/00ada96e
58 DNEeKTPOOTPHUIIATEIEHOCTh AaTOMOB XUMHUUYECKHUX AJIIEMEHTOB brbmorexa [TOK
pooTp https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 HNonna ecKasi CBs3
FHA XAMHHACCRAT CBAS0 https://m.edsoo.ru/00adac34
60 KoBanenTHas nosisspHasi XUMUYECKasi CBSI3b Bubnmorexa [IOK
P https://m.edsoo.ru/00adaab8
61 KoBanentHas HenoJssspHas XUMUYECKasi CBSI3b bubamorera LOK
P https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 C
TETCHD ORI https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
63 OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITMHI
https://m.edso0.ru/00adb076
64 OKucauTeNn U BOCCTAHOBUTEIIU bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTpomsnas padota Ne4 o teme «CTpoeHue atoma. bubnunoreka [JOK
XUMHUYECKASCBI3b https://m.edso0.ru/00adb486
bu6mmoreka [JOK
66 P i . i
e3epBHBIN ypok. O600IIeHre 1 chucTeMaTH3allus 3HaHU ] httos://m.edsoo.ru/00adb33c
67 PezepBHblil ypok. O00O01IEHNE U cCUCTeMaTH3alMsI 3HAHU bubnuorexa [IOK
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https://m.edsoo.ru/00ad9ch2

68 PesepBHEIit ypok. O00OIICHHE U CUCTEMATH3AITNS 3SHAHHHA

bubmuoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoauuecTtBouacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25
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Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obuue CBOHCTBA MeTAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiimre MeTamuibl U X COSTUHCHUS 16 https://m.edso0.ru/7f41a636
Wroro mno pazmeny 20
Paznen 4.Xumus n okpyxxamomas cpeaa
4.1 BerecTBa n MaTepualibl B )KU3HU YeJIOBEKa 3 bubnrotexa LIOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
b K
PesepBHOE Bpems 3 uommoreka [1O

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

Ne
o/ Tema ypoka KoamuecTso Hara JJleKTPOHHBbIE HU(PPOBBIE
4acoB H3yHCHUA o0pa3oBaTe/ibHbIE Pecypchl
1 [Tepuonnueckuii 3akoH. [lepuoanueckas cucTeMa XUMHYECKUX 1 bubnuotexa [JOK
anemeHToB J[. 1. Menaeneera https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTU B U3MEHEHUH CBOWCTB XUMHUYECKUX 3JIEMEHTOB 1 bubnuorexa [JOK
MIEPBBIX TPEX NEPUOJOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 1 bubamorexa [OK
https://m.edsoo.ru/00adb7e2
4 Bubl XuMU4eCcKO# CBSI3M M TUITHI KPUCTAJUTMYECKUX PEMIETOK 1 bubamorera LOK
https://m.edsoo.ru/00adbac6
5 Kontponbras padota Nel o reme «IloBTopenue u yriyonenue 1
3HAHHU OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay
6 Knaccudukanus XuMuuecKuX peakiuii Mo pa3audHbIM ITPU3HAKAM 1 bubmorexa [IOK
https://m.edsoo.ru/00adbch0
7 [TonsiTue o ckopocTu XUMUYECKO# peakuuu. [lonstue o 1 bubnuorexa [JOK
TOMOT€HHBIX U T€TePOTE€HHBIX PEAKIIHUIX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. DaKTOPbI, BIUSIOLUIUE HA
8 CKOPOCTh XUMUYECKOW PEaKIUU U MOJI0KEHHE XUMHUECKOTO 1 bubmmorexa [TOK
https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHCAUTENBEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU 1 bubmmorexa [JOK
https://m.edsoo.ru/00adcade
10 Teopus anexkTponuTHueckoi aucconuanuy. CUIbHbIC U clladble 1 bubnuoreka [JOK
JJIEKTPOJIATHI https://m.edsoo.ru/00adcd68
11 HonHbIE ypaBHEHUS peaKkIMi 1 Bubmmorexa LIOK

https://m.edsoo.ru/00add448
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XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE

bubnuoreka [IOK

12 MPECTaBICHUN 00 SIEKTPOIUTHUECKON JUCCOLUAIIH https://m.edsoo.ru/00add5d8

13 XUMHUYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 bubnuotexa [JOK
ANEKTPOJUTUYECKON JUCCOLMALINN https://m.edsoo.ru/00add8b2

. bubnuorexa [JOK
14 Homsrue o ruzpomusecone https://m.edsocIJ_.[ ru/00add9d4

. bubnuotexa [JOK
15 O0600611eHre U crucTeMaTu3alys 3HaHUM httos//m.e dSO(])_.II’U 100addd12

16 [Tpaktuueckas padota Ne 1. «Pemienne skciepuMeHTaTbHBIX bubnuotexa [JOK
3a71a9» https://m.edsoo.ru/00addbfa

17 KonTponbhas padota No2 o teme «IIeKTpOIUTHYECKAs bubnuoreka [IOK
aucconyanysa. XMMHAYECKHE PEaKIIMU B PACTBOPAX» https://m.edsoo.ru/00addecO

18 OO6mrast XxapakTepuCTHKA TaJOTeHOB. XMMHUUECKHE CBOMCTBA Ha bubnuorexa [JOK
MpUMeEpE XJIopa https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. ComnsiHast KUCIIOTa, XMMUYECKUE CBOMCTBA, bubnuoreka [JOK
MOJIy4eHHE, TPUMEHEHUE https://m.edsoo.ru/00ade104

20 [IpakTrueckas padota Ne 2 o teme «IlomydeHue coystHOM bubnuorexa [JOK
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348

21 Brrunciienus no ypaBHEHHSIM XUMHYECKUX PEaKLMil, €U OJIUH bubnuorexa [JOK
W3 pEeareHTOB JaH B U30BITKE https://m.edso0.ru/00ade488
22 OO6mas xapaktepuctuka aneMeHToB VIA-rpynmsl Et?[iﬂllj;f:;sic])lgllé 0ade6da

93 AmorponHbie MoauUKauu cepbl. HaxoxxaeHue cepbl u eé bubnuoreka [JOK
COCJIMHEHUH B NpUpoae. XUMHUUYECKHUE CBONCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBoniopos, cTpoeHue, GU3nvecKue 1 XMMUYEeCKHe CBOMCTBA Bubmmorexa LIOK
https://m.edsoo.ru/00ade802

o5 Oxcunpl cepbl. CepHast KUCIIOTa, PU3HMUECKUE U XUMUYECKHE bubnuorexa [IOK

CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMUYECKHUE pCaKknuu, JCKAIHUEC B OCHOBC NPOMBIIIIJICHHOTO

26 crioco0a MmoJrydeHus: CEpHON KUCIOThI. XUMUYECKOE 3arpsi3HEHUE brbamorexa LOK
: https://m.edsoo.ru/00adec8a
OKpPY’KaIoIllel CpeJibl COEAMHEHUSIMHU CEpbl
27 Beruncnenue MaccoBOM 1011 BBIXO/1A IIPOAYKTA PEAKLIUH Bubnrorexa LIOK
https://m.edsoo.ru/00adec8a
OO011as XxapakTepUcTUKa MEeMEHTOB V A-Tpynibl. A30T,
28 pacrpocTpaHeHue B Ipupoje, GU3NIecKue i XUMHIECKHIE bubmrotexa LIOK
. https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMHak, ero pundeckrne U XUMUYECKHEe CBOMCTBA, MOTYYCHUE 1 bubnuotexa [JOK
IIPUMEHEHHE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padorta Ne 3 no teme «llomyyenrne ammuaka, bubnuoreka [JOK
W3y4YEHUE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 A30THas KUCIOTa, €€ PrU3NuecKre U XuMUYeCKHe CBOMCTBA Bubamorexa [IOK
https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIE aMMOHUS B KAUE€CTBE
32 MHHEPATBHBIX YI00peHU. XUMHUUYECKOE 3arpsi3HEHNE Bubmmorexa [IOK
. https://m.edsoo.ru/00adf518
OKpY’Kalolllel cpesibl COEAMHEHUSMH a30Ta
33 ®docdop. Oxcua pochopa (V) u pochopnas kucioTa, bubnuoreka [JOK
(bu3UYecCKre U XUMUYECKUE CBOMCTBA, MOJTYICHHE https://m.edsoo.ru/00adf68a
34 Hcnonws3oBanne GocdaToB B Ka4ECTBE MUHEPATBHBIX yI0OPECHUM. bubnuorexa [JOK
3arpsizHeHue NpupoIHOi cpenbl pocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue u bubnuoreka [JOK
XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxcuppl yriaepoaa, ux pusndeckue U XMMHUYECKHE CBOMCTRA. bubnuoreka [JOK
DKoJIorHYecKre MPOOIeMbI, CBsI3aHHbIE ¢ OKcHI0M yriepoaa (1V) https://m.edsoo.ru/00adfebe
37 VYrosbHas KUCHOTA U €€ COJIU bubmnorexa LIOK
https://m.edsoo.ru/00ae006¢c
38 IIpaktuyeckas padora Ne 4 mo teme "IlogyueHue yriekuciaoro bubnuorexa [IOK
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ra3a. KauectBeHHas peakuus Ha kKapOOHaT-nOH"

https://m.edsoo.ru/00ae027¢

39 [lepBoHavanbHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O bubnuorexa [JOK
COEIMHEHUSX YIIIepo/ia https://m.edsoo.ru/00ae054e
bu6mmoreka [IOK
40 KpeMunii u ero coeqnueHns
P 8 https://m.edso0.ru/00ae080a
41 [Tpaktuueckas padota Ne 5. Perenue sxcriepuMeHTaIbHBIX 3a/1a4 bubnuotexa [JOK
no TeMe «BakHeHne HeMeTallIbl M UX COSIMHEHUS) https://m.edso0.ru/00ae0bf2
42 KonTponsnas padora Ne3 no teme «BaxHeiine HeMeTauIbl U UX bubnuorexa [JOK
COCITMHEHM S https://m.edso0.ru/00ae0el8
OO6mrast XxapaKTepUCTUKA XUMHUUECKHX PJIEMEHTOB — METAJIJIOB.
bu6moreka [IOK
43 Merammueckasi CBsI3b U METaJUIMYECKask KPUCTATHYECKAs
.. o https://m.edso0.ru/00ae103e
peméTrka. Pu3ndecKre CBONCTBA METAJIOB
m XUMHUYECKUE CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUHN PSIT bubnuorexa [JOK
HanpsHKEHUH METaIoB https://m.edsoo.ru/00ae1156
O6mwme cnocoOsl morydeHus: MetauioB. CruiaBel. Beraucinenus mo
45 aBHEHMSIM XUMUUYECKUX PEAKIUH, €CIIU OJUH U3 PEATEHTOB bubmmorexa TOK
P P ’ p https://m.edso0.ru/00ae1156
COJICPKUT IPUMECH
46 ITousiTve 0 KOPPO3UU METALIOB bubmmorexa [IOK
pp https://m.edso0.ru/00ael1278
bubnuoreka IHOK
47 I1lemouHbIe METAILIBI 1
https://m.edso0.ru/00ael4b?2
48 OKCHIBI U THAPOKCUIBI HATPUS U KAJIUS bubmmorexa [IOK
P p https://m.edso0.ru/00ael4b?2
. . bubmuoreka [JOK
49 [lerouHO3eMEIbHBIC METAIUIBI — KAJIbLKN U MarHui
https://m.edso0.ru/00ael5e8
50 Baxkneiime coeTUHEHUS KaJIbIIUI bubmorexa [IOK
https://m.edso0.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3AIMS 3HAHUHA
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bubnuoreka [IOK

52 JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS htts://m.edso.ru/00ae1886
53 [Ipaktudeckas padora Ne 6 o teme "JKECTKOCTD BOJIBI U METOIBI bubnuorexa [JOK
e€ ycrpanenus" https://m.edsoo.ru/00aelae8
. bubnuotexa [JOK
>4 AomiHil https://m.edsocla_.[ ru/00aelc64
55 AmpoTepHbIe CBOWMCTBA OKCH/IA U THIPOKCH]IA brbamorexa [OK
https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [{OK
https://m.edsoo.ru/00ae1d86
bubnuorexa [JOK
57 Oxcupl, ruapokcuabl u comu xenesa (1) u sxenesa (1) https:// m.edso;I ru/00ae35e6
58 O0o0IIeHNe U CHCTeMAaTH3aINs 3HAHHUIA
59 [TpakTrueckas padota Ne 7. PermeHue skcriepuMeHTaIbHBIX 3a/1a4 bubnuoreka [IOK
o TeMe «BakHelne MeTayuibl U UX COSTUHEHU https://m.edso0.ru/00ae3de8
Brruncienus mo ypaBHEHUSIM XUMHYECKUX PEAKIIUMA, €CITH OJIUH
60 W3 PEareHTOB JaH B M30BITKE WIIH COACPIKUT MIPUMECH. bubmorexa [IOK
Brruncienust MaccoBo# 707U BBIXO/Ia TTPOYKTa PEAKITUN https.//m.eds00.W/ BUae 1750
61 OO6o01enre U cucTeMaTru3aus 3HaHUH
62 KontponpHas padota Ned4 o reme «BaxkHelne MeTauibl U UX
COCTMHCHUS
63 BemmectBa 1 MmaTepualbl B IOBCEHEBHOM )KU3HU YEIIOBEKA bubmmorexa [JOK
https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HEHUE OKPYKaIoLIei cpebl bubmmorexa [JOK
https://m.edsoo.ru/00ae4270
65 Ponp xumMuu B perieHn# SKOJIOTHUECKUX MPoodIeM bubmmorexa [JOK
https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O00OIIEeHHE U CUCTEMAaTH3aLMsl 3HAHU I bubnuorexa [IOK
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. o bub6mmoreka [{OK
67 P . 0600 1
e3epBHBIN ypok. O00O0IIEHHE U CHCTEMATH3AIMS 3HAHU I https://m.edsoo.ru/00adb33c
. . bubnuoteka [JOK
68 P . 06006 1
C3CPBHBEIH YPOK. UOOOIMICHUE H CHCTEMATH3ANA SHAHNN https://m.edso0.ru/00ad9ch?2
68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

1) Xwumwus, 8 kinacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A., AKnroHepHOe
obmectBo «M3natensctBo «IIpocBemenuey. 2023
2) Tabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AO UznarensctBo [IpocBemienue

Xumus. 9 kimacc. YueOnuk. M. 2022 288 c.

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

1. Ta6puensa O.C., OctpoymoB N.I'., CnagkoB C.A. AO UznarensctBo [IpocBemnienne
Xumus. 8 kiace. Yueonuk. M. [Ipoda. 2021 288 c.
2. IN'abpuensu O.C. , Cnaakor C.A. Meroandeckoe mocobue. 8 kimace. YaeOHUK. M.
Hpoda. 2019. 190 c.

2. Taopuensu O.C., Octpoymos WN.I'., Cnagkos C.A. AO UznatensctBo [IpocBemenne
Xumus. 9 knacc. Yuebnuk. M. 2022 288 c.
3. N'abpuensu O.C. , CnagkoB C.A. Meroaudeckoe nocodue. 9 kimacc. YaeOHuK. M.
Hpoda. 2022. 190 c.
4. Taopuensu O.C., Bocko6oiinukosa H.I1., SmrykoBa A.B. HactonbHas kHura
yuutens. 8 kinacc. M. [Ipoda. 2017. 400 c.
5. IN'abpuensu O.C., KontposabHbie u mpoBepouHbie padboThl. § kinacc. M. [poda. 2016.
224 c.

6. T'abpuensn O.C., BockoboiinukoBa H.I1., SlmykoBa A.B. HactonpHas kuura yuurens. 9
kiacc. M. lpoda. 2021. 400 c.
7. Tabpuensu O.C., KonTpoabHble 1 poBepouHble paboThl. 9 kinace. M. Ipoda. 2021.

224 c.



8. IN'abpuensa O.C., Cmupuosa T.B. CrnagkoB C.A. Xumus B Tecrax, 3aja4ax,
ynpaxkHeHusx. 8 kimacc. M. Jlpocda. 2016. 224 c.
9. T'abpuensn O.C., Pynos H.H., Tonkynos B.M. Xumuueckuii 3KkCriepuMEHT B HIKOJIE.
8 kimacc. M. Jlpoda. 2016. 304 c.

HUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

1. http://www.alhimik.ru IIpeacTaBineHbl pyOpHKH: COBETHI A0UTYPUEHTY, YYUTEIIO XUMUH,
CIPaBOYHUK (04YeHb OoJiblIas MOAOOPKa TaOINII U CIIPABOYHBIX MAaTEPHAIIOB), Becenasi XUMHUs,
HOBOCTH, OJIUMITHA/IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEIICHU).

2. http://www.hij.ru XKypuan «Xumust 1 5KU3Hb» TOHITHO U 3aHUMATEIIFHO pacCcKa3biBaeT 000
BCEM MHTEPECHOM, YTO MMPOUCXOIUT B HAYKE U B MHUPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html DiexTponnslit xypHam « XUMUKA U XUMUSI», B
KOTOPOM IIPE/ICTABIICHO MHOKECTBO OITBITOB 110 XHUMHH, 3aHUMATEILHOM HH(DOpPMAIHH,
MO3BOJISAIONICH YBJICUb YICHUKOB SKCIIEPUMEHTAIBHOM YaCThIO MIPEAMETA.

4. http://c-books.narod.ru BceBo3moskHast aurepaTypa 1Mo XUMHH.

5. http://www.drofa-ventana.ru M3BectHoe n3aarenbcTBo yueOHOM uTepaTypsbl. HoBHHKH
HAYYHO-TIOMYJISIPHBIX M 3aHUMATEIIbHBIX KHHUT 110 XUMHH.

6. http://1september.ru Xypuai s yunreneii ¥ He TOJIBKO. BoJbIIoe KoM4uecTBO paboT
YYEHUKOB, B TOM YKCJIC ¥ HCCIIEIOBATEILCKOTO XapaKkTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOJIBHBIN OPTAI CO CChUIKAMU
Ha 00pa3oBaTeIbHbIC CAUTHI 10 XUMHH.

8. www.periodictable.ru CoopHuk cTateii 0 XUMHYECKHX 3JIEMEHTaX, HIUTFOCTPUPOBAHHBIN

OKCIICPUMCHTOM.
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