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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xuMuu 1Oa€T TpPEACTAaBICHHE O IENsAX, OOIeH crparermu OOy4eHus,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpHUpPOBaHHUE TIO pa3zieiaM ¥ TeMaM MPOTPaMMBbI IO XUMHH, OTIPEIEISIET KOJTHIECTBEHHBIC
M KAyeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mpoIiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJarOIMXCsl, OMPENENIeT BOBMOKHOCTH MPEIMETa JUIs
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHIOB Yy4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTaBICHHUS O B3aMMOTIPEBPAIIEHUSX YHEPTUU U 00 SBOIIIOIUH BEIIECTB B MPHUPOJIE, O IYTIX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3alMd BO3MOXHOCTEH sl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUH
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE OOpa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHUM XHMHUHU 00eCHeuuBaroTCs creuu(ukol coieprkaHus
y4yeOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarornyeckd aJanTUPOBAHHBIM OTpaKCHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yYaroMMUCs CUCTEMbI NEPBOHAYATIBHBIX MOHATHH XHMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizydeHuro. ConepkaHHe CKIAAbIBAeTCS M3 CHUCTEMBl MOHATHH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTpUBAIOTCA Ha OCHOBE SMIIMPUYECKH MOJIyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHne MporpaMMbl MO XUMHUU CHOCOOCTBYET (DOPMHMPOBAHMIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee W3YYEHHBIX Y4YeOHBIX MPEeIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajaya y4eOHOTO NpeaAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJaM MO3HaHUS IPH U3YYEHHUH BEIIeCTB U XUMHUUYECKUX peaKuil, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Ba)KHOE 3HAYECHUE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOIIUMCS YCIOBHM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX HPUOOPETEHUIO OOYYaIOIIMMHUCS OIIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oO1elt GyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4arONUXCs TYMAaHUCTUYECKUX OTHOLICHUH, TOHUMaHUsI LIEHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OGmee YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO O6H_IGI‘O
oOpa3oBanus, coctaiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemiecTBa. Pu3znueckre CBOWCTBA BelIECTB. ArperaTtHoe coctosiHue BemiecTB. [lonsarue o
METOJIaX MO3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

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

Xumuyeckass (popmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumocBsI3b KOJIMYEeCTBa, Macchl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo ¢popMysiaM XUMUUECKUX COSTMHEHUH.

dusndeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHwMs, pa3IoKeHUS, 3aMeIeHns, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHe (Pr3nuecKkuX (TUTaBJICHUE BOCKA, TasHUE JIbIA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
U ONHUCaHME TPU3HAKOB TMPOTEKAHMS XUMHUYECKHMX peakuuid (pas3iokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOINbI0 MarHuTa, (UIbTpOBaHUE, BbIIAPUBAHUE, ITUCTHILISAIMS,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAaHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoga B mpupozae. O30H — auioTpomnHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotyueHus. KuciaoTs! u conu.

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

®dusnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopbl. HackiueHHbsle u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa W OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss oCHOBaHMIA: WIETOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa kuciot. P aktuBHoctn metamuioB H. H. bekerosa. Ilosmydenue kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEICHUE COJIEpPKaHUsl KUCIOpoia B BO3yXe, MOJyYeHHe, coOupaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasmaMu OKCHUJIOB W OIMCAHME WX CBOWCTB, TOJIyYCHHE, COOMpaHHE, pPAaClO3HABaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, uccnenoBaHuEe OCOOEHHOCTEH PACTBOPEHMs BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOPA COJIH, PEIICHUE SKCIEPUMEHTAIbHBIX 3a]a4 110 TeMe «BakHeine
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomuueckas cucremMa Xumuueckux ssemeHtoB J[. U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctraB aroMHbIX szaep. M3oromsl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHUSI PaJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAILTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanientnas (monstpHast u HETOJISIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCITUTEIBHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meosrcnpeomemmnnie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMMX EeCTECTBEHHO-HAyYHBIX TIOHATHUNM, TaK U TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAay4YHBIM (akT, TUNOTE3a, TEOpHUs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, JJICKTPUYECKUN 3apsij, BEIIeCTBO, Tello, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpalbl, TOPHBICE TOPOABI, TOJIC3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOIOB, KallWs, KaJblUi U HUX COCIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTAUIMYECKOM PEIIETKH U BHAA XUMHUYECKOM
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukaius XMMHUYECKUX PEakIUil MO pa3IMYHBIM MPU3HAKAM (110 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuueckoil peakuuu. [loHarre 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMHUYECKON PEaKUU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHH OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON NUCCOLMALNU. DJINEKTPOIMUTHI U HEIEKTPOJIUTHl. KaTHOHBI,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUS peakiuil. CBONCTBa KUCJIOT, OCHOBAaHUI U COJiell B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, IIejo4Yed M cojie (BO3MOXHO HCIOJIb30BaHUE BHUJEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (FOpeHHe, peaklUuu pa3ioXKeHHUs, COCAUHEHMUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHu okucieHuss. CTtpoeHue M (PU3NYECKHE CBONCTBA IMPOCTBIX BELIECTB — TaJOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleficTBre XJ1opa U XJI0pOBOJOPOIa HAa OPraHU3M 4YeloBeKa. BaxkHenmue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPOIHbIE MOJUGUKAILIMA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpeacTaBUTENs Kiacca KUCIOT M crneuuduyeckue). XUMHYECKHE pEaKIHH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B Ipupoae. XHMHYECKOE 3arps3HEHUE OKPYKAIOLEH Cpenbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHHSA. A30T, pacnpocTpaHEHHWe B MpuUpoie, (QHU3HMUECKHe WU
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3JyXa, MOYBBI M BOJOEMOB). Docdop, ammoTponHble MOIU(PHUKALNAN
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHe U XUMUYECKHE CBOWCTBA, ACWCTBUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
cojiu, UX (pU3MUecKkHue M XUMHUYECKHE CBOMCTBA, MOIydYeHHE U NpuMeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, 9TaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TIJUUEPUH, YKCycHas kuciota). I[Ilpupoansie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueJoBeka. MarepuaibHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEBOU kucaote. CHIIMKATBI, UX UCIOJIB30BaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaxkHeime
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3y4yeHue oO0pas3l[0B HEOPraHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
WCII0JIb30BAHME BHUEOMATEpPHANIOB), O3HAKOMJIEHHME C O0pa3namMu XJIOpPUAOB (TaJOreHHIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCIIOTBI, TIPOBEJICHHE KAaYeCTBEHHOU peakiuu Ha cynb(arT-uoOH W HaONIOJIeHUE MpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOupaHue, pacro3HaBaHUE M HU3YUYEHHE CBOWCTB amMMHakKa, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUATIOB), M3yUYE€HHE MoOJeNel KPUCTANIMYEeCKUX PeIEToK anamasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJICKHCIIOTO rasa, MpOBEJEHHE KAaueCTBEHHBIX peakiMii Ha KapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XWMHUYECKUX D3JIEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psll HaNpsHKeHUH MeTauioB. Dusnmyeckne M XUMUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lesrouHbIe MeTAILIBL: TIOJIOKEHUE B [leproanueckoi cUCTEME XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAJIBI MAarHUM W KalblLMil: moJioxkeHue B [lepuoauueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coiH). JKECTKOCTh BOABI M CIIOCOOBI €€ YCTPAHEHHUS.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
aTFOMUHMS. AM(OTEpHBIE CBONCTBA OKCH/IA ¥ THUIPOKCHIA AITFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHHe ¥ OMKCAHUE MPOLIECCOB OKPALIMBAHMS IIAMEHH MOHAMM HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHellne MeTaibl U UX COCTMHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMUYeCcKOe 3arpsi3HEHHE OKPYKarolIel cpepbl (MpeaenbHas A0MyCcTUMasi KOHIICHTpAIHs
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaiust MexnpeAMETHBIX CBSA3EH NMPH M3YYEHHH XUMHH B 9 Kiacce OCYILECTBIISIETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOmie ecTecTBEHHO-HAYYHBIC MOHATUSA: HAYYHBIM (pakT, ruUmoresa, 3aKOH, TEOPHS,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaAMOaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKUM 3aps], M[POBOJHUKH, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, ColHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIae€Mbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0Ji¢ OOYUCHHSI XMMHUU B €AMHCTBE y4eOHO# M BOCIMTATEIILHOM JIESITETBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIC pE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS] K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H HAYIHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpoOiicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIEIOBATEIIbCKOW, TBOPYECKOW W JPYI'MX BHIAaX JEATECIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3sBHTHS HAYKH M COCTABJISIOIINE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOIHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HANPABJICHHbIC HA IOJIyYCHHE HOBBIX 3HAHMH MO XHMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHOMN JIUTEPATYpOH, JOCTYIHBIMH TEXHHYECKHMMH CpEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHS 00y4eHUs B TaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 >KWU3HH, OCO3HAHUE IIOCIEICTBUHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIS, HAPKOTHUKOB, KYpEHHs), HEOOXOIMMOCTH COOIIOACHHUS



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

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
Tpyly W pe3yjbTaraM TPYJOBOH IEATEIBHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMECHECHHS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3J0pPOBOr0 M 0Oe30macHoOro odpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, TMOJyYaeMble MPU H3YYEHUU XUMHH, IS PEIICHHS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XHUMUH, IKOJOTHIECKOTO MBIIIJICHHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlLIeHAYYHbIE MOHATUS (3aKOH, TEOpHUs, MPUHIUI, TUNOTe3a, QakT, cucrema,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U YHUBEpcalbHble ydeOHbIE NEHCTBHUS (IIO3HABaTENIbHBIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIIUIEHUS 0OPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIIENbHBIX (PAKTOB U SBJICHUI, BBIOMPATh OCHOBAHUS M KPUTEPUH Ui KiacCUPUKALUU
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHATh B Mpollecce MO3HAHUS MOHATHS (IIPEIMETHBIE W METAlpeAMETHEIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peaklud — TpU peHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJCHUI;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITH OTYET O MPOACTaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHBIE TIOCOOMS, pecypchl VHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUTA, MPHOOpPETeHHE OIbITa B 00JACTH WCIIOJB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpMAIMY W WITIOCTPUPOBATh pElIaeMble 3a/ladd HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHON CPEIBI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUsI IPECTABIATh NOJyYeHHbIEC PE3yAbTaThl TO3HABATENBHOMN AEITEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4eOHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JICHCTBHI, ONpeaeNieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAEATEIbHOCTh, BBIOMPATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUN € y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAIaraéMble B YCIOBUH 3aJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB IO OCBOEHHIO OO0S3aTEIBHOTO COJCPIKAHMS,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



0OydJaroNMMUCST HAyYHbIC 3HAHHS, YMEHHUS M CIOCOOBI JCWCTBHI, BHJBI JEATCIHHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWS, €r0 WHTEPIpETally, NpPeoOpa3oBaHUI0 W MPUMCHCHHIO B
Pa3TMYHBIX YYEOHBIX U HOBBIX CHUTYaITUSX.

K koHnmy obydeHus B 8 kjacce mpeaMeTHBIC Pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUJAIONINXCS YMEHHH:

® PACKpBIBATh CMBICT OCHOBHBIX XMMHMUYECKHX TOHATHM: aTOM, MOJIEKYJIa, XUMHUYECKUU
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMeCh (OJHOPOJHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPUIATEHHOCTD, CTETICHh OKUCIICHHS, XHMUUYECKasi pEeaKIlus, Kiaccuduxaus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CIIOM aToMa, aToOMHasi OpOWTal b, paguyc aToMa, XUMUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;

® JUTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XHMUUYECKHX TOHSITHH W TMPUMEHSTH ITH
TIOHSTHUS MPH OTMTMCAHUU BEIIECTB U UX MPEBPAIECHUH;

® ICTIONIb30BAaTh XMUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBlieHHWs (OPMYJT BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

® OTIPECNIATh BAJICHTHOCTh aTOMOB DJJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEICHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbici llepuoamdeckoro 3akona /[[. M. MenpaeneeBa: IeMOHCTpHpPOBATH
[MOHMMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB OT HX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

®ONUCHIBATh M XapakTepu3oBaTh TabmuuHyo Qopmy Ilepuoanueckoil cucremsl
XMMHUYECKUX DJIEMEHTOB: Da3nyaTh MOHATUS «rjaBHas monrpymma (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
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 CBOWCTBA BEIIECTB PA3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

® [[POTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HMX Kay€CTBEHHOIO COCTaBa,
BO3MOKHOCTHU MTPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBUSX;

® BLIYUCIISATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PEAKIUU;



® [I[PDUMEHATh OCHOBHBIE OIE€pallMM MBICIUTEIbHOW AEATEIbHOCTH — aHaIU3 U CHHTES,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAOJMIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

eClIeZIOBaTh NpPaBWIAM TMOJB30BAHMUSA XHMHUYECKOH TOCYAOH U  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
HMHCTPYKUHUSMHU IO BBIIOJHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OIBITOB IO MOJYyYEHHUIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

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

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

® PACKpBIBATh CMBICT OCHOBHBIX XHMHMUYECKHX TMOHATUM: XUMHUYECKUU DJIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JIMCCOLMAIUs, peakUud HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKasi CBS3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATUH W MPUMEHSTH 3TH
MOHATHS MPU ONKMCAHUU BEIIECTB U UX MIPEBPAICHHUIA;

® IICTII0JIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY Ui COCTaBiIeHUS (OpMyNl BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

® OIIPEJIENIATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS! XUMUYECKHUX AJIEMEHTOB B COCTUHEHUSIX
pPa3IMYHOTO COCTaBa, IMPHUHAUICKHOCTh BEIIECTB K OMNpPENelIEHHOMY KIaccy
COeIMHEHUN 1o QopMmynaM, BHUJ XUMUYECKOW CBsI3M (KOBaJICHTHas, HOHHA,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAITTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [lepuoaunueckoro 3akona JI. 1. MenzeneeBa u 1eMOHCTPUPOBAThH €r0
MOHMMAaHKe: OIMUCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuomunueckoit
CUCTeMBbl XMMHUYECKHUX DJIEMEHTOB: pa3lnyaTh TMOHATUS «TJaBHas monarpymma (A-
rpynmna)» u «mnobouynas mnoarpymnmna (b-rpymma)», maneie u  OOJNbIIME TMEPUOIBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB U PACHPEeNICHHE X 110 IEKTPOHHBIM CII05M),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B Mpejesiax MajblX MEPUOJOB U TJABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;



e KJacCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHYECKUE
peakuuu (MO0 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUUHU BELIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);

® XapaKTepH30BaTh (OMHCHIBATh) OOMME W CHEHU(PHUECKHEe XHMUYECKHE CBOWCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, OATBEPIKIAsl OTIMCAHUE TIPUMEPAMH MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

® COCTABJIATh YPABHEHUS AJNEKTPOJIUTUUYECKON IUCCOUMALMU KUCIIOT, IIEJIOYEd U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOATBEPXKAIONINX CYIIECTBOBAHHE TE€HETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

® PaCKpBIBATh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBHUTENBHBIX PEAKIU TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

® IPOTHO3MPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

® BEIUUCIIATH OTHOCUTENIEHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEUIECTB, MacCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

ecoOMOIaTh ~ TpaBHJA  TIOJB30BAHWS XUMHUYECKOW TMMOCYmIOH W  1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

® [IPOBOJIUTH PEAKIMU, IMOATBEPIKAAIONINE KadeCTBEHHBIH COCTAB PA3UYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

® [I[PUMEHSITh OCHOBHBIE OIEpallMM MBICIUTEILHOW AEATEIbHOCTH — aHalu3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAHHUA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsnyecTBo 4yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pa3nen 1. IlepBoHauyaibHble XUMHYECKHE TOHATHSA
Xumus — BakHas 00J1aCTh
1.1 eCTeCTBogHaHvH A 5 2 https://m.edsoo.ru/YNVJIX660G
MIPAKTUIECKON JCSITeTLHOCTH
YeJIoBeKa
B
1.2 CHLECTRA H XHMITHCCKHe 15 1 https://m.eds00.ru/ONNXR1VFO
peakiumn
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
B K .
2.1 O3V BHCIOPOA 6 https://m.eds00.ru/D5BORTY 30
[TonsiTre 06 okcugax
B !
2.2 OOPOL- TIOIUITHE O 8 1 1 https://m.eds00.ru/5D61JZ6PS
KHCIIOTaX U COJISIX
Bopa. PactBopel. [lonsitue
2.3 5 1 https://m.edsoo.ru/M1315KIBM
00 OCHOBaHUAX
OcHOBHBIE KJIacChI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COEIMHEHUI
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoanyeckas cucrema xumnueckux 31eMeHToB /. U. MenneseeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

3.1 XMMHYECKUX 3JIEMEHTOB /1. 7 https://m.edsoo.ru/TCBIBVWFZ
N. MenneneeBa. Ctpoenue
aToma
XuMudeckasl CBS3b.
0 -
3.2 KHCTHTEIbHO 8 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBHTEIbHBIC
peakinuu
Hroro no pasznmeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrpoiabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nen 1. BemecTBo  XuMHuyeckmne peakuun
I1 0 i
1.1 OBTOPCHHE H YITTYDIICHIE SHAMIH 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/IesioB Kypca 8 kjacca
O
1.2 CHOBHBIE SAROHOMEPHOCTH 4 https://m.eds00.ru/AFNALWGT7U
XUMUYECKAX PEAKITHA
3 .
1.3 FICKTPOIITHACCIA AHCCOMHIATIA 8 1 1 https://m.eds00.ru/KODUR50VY
XUMHUYECKUE PEAKIIMU B pacTBOPaX
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
06
2.1 AT XApAK IEPHETHICA XTMIHECHIT 4 1 https://m.eds00.ru/ZTN1F700I
anemeHToB VIIA-rpymnmel. ["amorenst
OOw1ast XapakTepUCTUKAa XMMUYECKUX
2.2 anemeHTOoB VIA-rpymmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEJIMHEHUs
OO11ast XapakTepUCTUKAa XMMUYECKUX
2.3 anemenToB VA-rpymmsl. A30t, Gocdop 7 1 https://m.edsoo.ru/\VOXDOUX2S
U MX COEAMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKUX
2.4 anemeHToB |VA-rpynmnsl. Yrinepon u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHUH U UX COCTMHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO11re cBOICTBAa METAIUIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 BakHeiire MeTalIbl U UX COCIUHCHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aionias cpeaa
B
41 CHICCTRA T MATCPHATRL B AHSHH 3 https://m.edsoo.ru/TENBWEF7Y
JeJI0BeKa
Hroro mo pazueny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoabnsbie | IlpakTHueckue
n/m Bcero u3ydyeHusi =~ o0pa3oBaTeJbHbIE PecypChl
padoThI padoTsbI
[Ipenmer xumuu. Poss xumuu B
1 JKU3HU 4yesloBeKa. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIIIECTBA
11
2 OIVTHE O METOAAX HOSHAHIA 1 https://m.eds00.ru/9ZJAEW050
B XHUMHUHU
[IpakTnueckas padora Ne 1
«[IpaBuna paboTsl B
3 1a00paTOPHH U TIPUEMBI 1 1 https://m.edsoo.ru/L5EW4353D
oOparieHus ¢ 1ab0paTOPHBIM
000pyTOBaHUEM
4 Aucrere pemectsa i cmeci. 1 https://m.eds00.ru/6 TME21FWS8
CriocoObI pa3neneHus cMecei
[IpakTrueckas padora Ne 2
P .
5 «Paspenerne cecel (2 1 1 https://m.eds00.ru/K3LS5MCRY
MIpUMepe OYMCTKH MOBAPEHHON
COJIH)»
6 ATOMBI M MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKUE FIIEMEHTHI. 3HAKU
7 (CMMBOJIBI) XUMHUYECKHX 1 https://m.edsoo.ru/AH3D4DNAX
AJIEMEHTOB
8 [IpocThie u ciaoxKHBIE BElIeCTBA https://m.edso0.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE yUeHHE https://m.edso0.ru/IMOBJ3QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

10

3aKOH MOCTOSIHCTBA COCTaBA
BEWIECTB. XUMHUYECKas
¢dopmyna. BareHTHOCTh aTOMOB
XUMHYECKUX 3JICMCHTOB

https://m.edsoo.ru/IMC496F X6

11

OrHOCHUTENbHAAd aTOMHAs
macca. OTHOCHUTEIbHAS
MOJICKYJISIpHAsI Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

https://m.edsoo.ru/GHV580MVE

13

Kommnuectso Bemntectsa. Moub.
MonspHas macca

https://m.eds00.ru/368UNL5Y 2

14

duznueckre 1 XUMHYIECKHE
SIBIIeHUS. XUMHUYecKas pCaKknuus

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku u ycinoBust
MPOTEKAHUS XUMHUECKUX
peakuui

https://m.edsoo.ru/N6DVNJIKQ5

16

3aKOH COXpPaHEHUSI MACChI
BEIECTB. XUMUYECKUE
ypaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

BrrunciieHus Koau4yecTna,
MAaccChl BEIIECTBA 10
YpaBHEHUSM XUMHUYECKUX
peakiui

https://m.edsoo.ru/LUY9U3EQE

18

Kitaccudukariust XUMUYECKIX
peakimii (CoeMHEHMS,
pa3JIoKEHUs, 3aMEIICHHUS,
oOMeHa)

https://m.edso0.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-

https://m.edsoo.ru/P1IWARH3AB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB

sHImKIIoneaucT. O000ImeHne 1
CUCTEMAaTHU3alus 3HaAaHUHI

20

KonTtposnsnast padora Nel mo
TEME «BeHleCTBa 1 XUMHWYCCKHEC
peaKum»

https://m.edsoo.ru/ON62SNERU

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopo — anemeHt
u mpoctoe BeniecTBo. O30H

https://m.edsoo.ru/ XONONRN1P

22

Ou3nUecKue 1 XUMUIECKHE
CBOMCTBa KHCIIOPOAa (peaKkuu
oKucieHus, ropeaue). [lonsrue
00 okcumax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoOslI mostyueHust
KHCJIOpOJia B TabOpaTOpuu 1
MIPOMBIIIJIEHHOCTH.
[Ipumenenue kuciopoaa

https://m.edsoo.ru/VJIWB6A2RD

24

TennoBoii 3 HexT XuMuIecKou
peaKIyu, OHSATHE O
TEPMOXUMHUYECKOM YPaBHCHHH,
9K30- U DHJIOTEPMUYECCKHUX
peaKmmsx

https://m.edsoo.ru/PNMKJZHKX

25

Tonnuso (HedTh, Yroib U
MeTaH). 3arpsis3HeHue BO3ayXa,
COCOOBI €ro MpeI0TBPAIICHUS

https://m.edsoo.ru/USNY5UUW?2

26

IIpakTuyeckas padora Ne 3 mo
teme «llonydenue u cobupanue
KHCIIOPO/Ja, U3yYEHUE €T0
CBOMCTB»

https://m.edso0.ru/5516UHX3R



https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

Boaopon — aneMeHT u
IIPOCTOE BEILECTBO.
Haxoxnenue B mpupoe

https://m.edsoo0.ru/WD392ACWB

28

duznyeckre 1 XUMHUYIECKHE
CBOICTBa BOJIOPO/IA.
[Ipumenenue Boropoaa

https://m.eds00.ru/0SZ28459R

29

TloHdaTHE O KHUCIIOTAaX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

Crioco0pl moTy4eHust BOJA0OpOaa
B JIabopaTtopuu

https://m.eds00.ru/C9TO9UCIP

31

[IpakTuueckas padbora Ne 4 o
teme «Ilonydenue u cobupanue
BOJIOPO/IA, H3YUCHHE €TO
CBOWCTB»

https://m.eds00.ru/SS3WAX33K

32

MonspHbiii 00bEM ra3oB. 3aKOH
ABoraapo

https://m.edso0.ru/M3KSO10QDQ

33

Brruncienus o0béma,
KOJIMYECTBA BEIECTBA ra3a Io
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA WM 00BEMY

https://m.eds00.ru/MXGOY304M

34

Brruncienus o0bEMOB ra3os 10
YPaBHCHHIO pCAKINN Ha OCHOBC
3aKOHA 00BEMHBIX OTHOILIEHUH
ra3oB

https://m.eds00.ru/9TQ8AXABY

35

dusnueckre U XUMHUYIECKHE
CBOMCTBA BOJIbI

https://m.edsoo.ru/7TAOGFZK4R

36

CoctaB ocHoBaHui. Iloustue
00 MHIMKaTOpax

https://m.edsoo.ru/I XB2W6I1VL

37

Boga xak pacTBOpHUTEIb.

https://m.edsoo.ru/MKHXPOFH4



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4

Hacrwimennsie u
HEHACBIIICHHBIE PACTBOPBHI.
MaccoBas 101 BeliecTBa B
pactBope

38

[Ipaktuyeckas padora Ne 5 o
teMe «lIpurorosnenue
pacTBOPOB C ONPEAEITEHHOMN
MacCOBOM JOJIEN
PacTBOPEHHOTO BEILLIECTBAY

https://m.edsoo.ru/WXUKPAUOA

39

KonTponsnas pabora Ne2 no
teme «Kucnopoa. Bogopon.
Boma»

https://m.edsoo.ru/JM7935DRY

40

OKcHIBL: COCTaB,
KJIacCH(UKAIUsA, HOMEHKIIaTypa

https://m.edso0.ru/5TFSJINAY

41

[Tosnydenune n XuMHYECKHE
CBOMCTBA KHUCJIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

https://m.edso0.ru/8JAZ9YWS2

42

OcHoBaHus: COCTaB,
KJ1accuguKanus, HOMEHKIIaTypa

https://m.edsoo.ru/5U397HU5C

43

[TonyyeHnue u XuUMHUYECKUE
CBOMCTBA OCHOBaHUH

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsr: COoCTaB,
KJ'IaCCI/I(bI/IKaI_[I/IH, HOMCHKIJIaTypa

https://m.edsoo.ru/Q6U4WEBKY

45

HonyquI/Ie 1 XUMHWYCCKHEC
CBOMCTBA KHCJIOT

https://m.edso0.ru/Z2GCRN45W

46

Conu (cpennue):
HOMEHKJIATYpa, CIIOCOOBI

https://m.edsoo0.ru/JSNUIM9TJ



https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

HOJIy‘-IeHI/ISI, XHUMHNYCCKHUEC
CBOICTBa

47

[Ipaktuyeckas padora Ne 6.
PCHIGHI/IG BKCHepI/IMCHTaJII)HLIX
3aja4 110 TeMe «OCHOBHEIC
KJIaCChl HEOPraHUYECKUX
COCIUHCHMID

https://m.edso0.ru/58D13JF7V

48

FCHCTI/ILICCKaSI CBA3b MG)KJIy
KJIaCCaMU HEOPraHUYECKUX
COeqUHEHNN

https://m.edsoo.ru/YDS6ZRE31

49

O000I1IEHNE U CUCTEMATHA3 AN
3HAHUI

https://m.edso0.ru/S7TBUOEEYN

50

KonTtponsnas pabora Ne3 no
TeMe "OCHOBHBIE KIIACCHI
HEOpPraHWYECKUX COCTMHEHUN"

https://m.edsoo.ru/AFA7IDULD

o1

[TepBbie TONBITKH
KJIacCU(UKAIUU XUMUYECKUX
aneMeHToB. [lonsTHe 0 rpymmax
CXOJHBIX JIEMEHTOB

https://m.edsoo.ru/C0V3CC214

52

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. H.
Menneneesa

https://m.edsoo.ru/X9F1NR3U8

53

[Tepuop1, TPyMIIbI, MOATPYIIIBI

https://m.edsoo.ru/NOMWWJIRXN

54

Crpoenue atomoB. CocTaB
aTOMHBIX sifep. M3oTombl

https://m.edsoo.ru/IMUDOMR5H

55

CTpOGHI/Ie QJICKTPOHHBIX
000JI0YEK aTOMOB 3JIEMCHTOB

https://m.edso0.ru/T95YNV8B2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

IIepuoauueckoit cucremsl /1. U.
Menpeneesa

56

XapakTepucTUKa XUMHAYECKOTO
3JIEMEHTA IO €0 MOJIOKEHUIO B
[Tepnoauueckoii cucreme /1. M.
MenpeneeBa

https://m.edsoo.ru/Y1P040OMDX

57

3nauenue [lepuoanueckoro
3aKOHa IJId Pa3BUTHA HAYKU U
npaktuku. /1. 1. MenneneeB —
YYEHBIH, MTEIaroT U rpaXJaHuH

https://m.edso0.ru/SZD8XEQQP

58

Peseprubriit ypok. O600meHne
Y CUCTeMaTH3aI¥sl 3HAaHUH 110
teme «[ICM»

https://m.edso0.ru/ZCQTRP0O8Y

59

KonTtponbras padota Ne4 o
Teme «CTpoeHue aroma.
XuMuyeckasi CBsizb» /
Bcepoccuiickas npoBepoyHast
pabota

https://m.edsoo.ru/FTI1ZF99WF

60

BHCKTpOOTpI/IL[aTCJ'IBHO CTb
ATOMOB XMMHNYCCKHX
9JICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

HMonnasg xumudeckas CBs3b

https://m.eds00.ru/3SY1RJKVI

62

KoBanentnas IoJIApHasa
XHUMHNYCCKas CBA3b

https://m.edsoo.ru/EOL3MT2AE

63

KoBanentnas HEMOJISIPpHAA
XUMHYCCKas CBA3b

https://m.edsoo.ru/9YVR3FUXI

64

CreneHb OKUCIECHUA

https://m.edsoo.ru/RA6CVXM66

65

OKHCIIUTEILHO-

https://m.edsoo0.ru/ZXNCA7DOZ



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ

BOCCTAHOBUTCJIbHBIC PCAKITUN

66 OKHUCIUTENN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/QPS46Z5PU
PesepBHrIit ypok. O000IICHNE

67 11 CHCTOMATHSAIHA SHATHHI 1O 1 https://m.eds00.ru/4ARH7M35NF
teme «CTpoeHue aroma.
XUMHYECKAA CBA3LY
PesepBubriit ypok. O6001eHIE

68 N 1 https://m.edsoo.ru/7DNRBZ948
" CUCTEMAaTU3alnA 3HAHUN

OBIIEE KOJJMYECTBO YACOB I1O0 68

[TPOI'PAMME



https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3ydeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Mepnoanyecknii 3aKoH.
MNepuoanyeckas cucrtema
XUMUYECKuX anemeHTos /1. U.
MeHpeneesa

01.09.2026

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTU B
N3MEHEHUN CBOMCTB
XMMUYECKMX 3N1EMEHTOB
nepBbIX TPEX Nepnoaos

04.09.2026

https://m.edsoo.ru/GNJPEROFB

Knaccudukaums un
HOMeHKnaTypa
HeopraHM4ecKnx BELLeCTB

08.09.2026

https://m.edsoo.ru/WTO1WRA2Q

Brabl XMnyeckom cBs3un 1
TUMbI KPUCTANSTIUYECKUX
peLLeToK

11.09.2026

https://m.edsoo.ru/UI14Y5CFRV

KoHTponbHas pabota N21 no
Teme <oBTOpeHNe un
yrnybneHve 3HaHun
OCHOBHbIX pa3aenos Kypca 8
Knacca)

15.09.2026

https://m.edso0.ru/J4X8ZN212

KﬂaCCMd)MKaLI,MH XUMNYECKNX
peaKuMﬁ Mo pa3fiMyHbIM
NMpuU3HakaM

18.09.2026

https://m.edsoo.ru/ X8 XAE7E2J



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J

lNoHATHe 0 ckopoCTH
XUMUYECKOMN peaKkLmu.
MOHSATME O FOMOIrEHHbIX U
reTeporeHHbIX peakLmsx

22.09.2026

https://m.edsoo0.ru/6VLXCYY7N

[MoOHATME O XMMNYECKOM
paBHoBecUn. akTopsl,
BUSIIOLLME HA CKOPOCTb
XMUMUYECKOMN peakLmm u
NMOSIOYKEHNE XUMUYECKOrO
paBHOBeCUs

25.09.2026

https://m.edsoo.ru/H4FH7NZNM

OKncnuTenbHo-
BOCCTAHOBUTESIbHbIE
peakuun

29.09.2026

https://m.eds00.ru/648V11026

10

Teopus 3SNEeKTPOSIUTUYECKO
anccoumaummn. CunbHble U
cnabble 3N1eKTPONUTI

02.10.2026

https://m.edsoo.ru/2KCYCLZ16

11

MoHHble YpaBHEHUS peaKLmit

06.10.2026

https://m.edsoo.ru/VVN2SBIN1R

12

X1MMyeckune CBOMCTBA
KWUCNOT U OCHOBaHWI B CBETE
npeacTaBneHnii 06
3NEKTPOSIUTUYECKOM
Aanccoumaumm

09.10.2026

https://m.edsoo.ru/8HH81YVXI

13

X“MUYecKkme CBOMCTBA conen
B CBETE NPeACTaBeHni 06
3NEKTPOSIUTUYECKOM
Javccoumanmm

13.10.2026

https://m.eds00.ru/ETD5QTS4G



https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G

14

MoHsATME 0 rnaponm3e conemn

16.10.2026

https://m.edsoo.ru/9JFRAVESW

15

0606LweHne n
cucTemMaTu3auus 3HaHUm

20.10.2026

https://m.edsoo.ru/FEEIZRMBG

16

MpakTnyeckas pabota N2 1.
{PelueHune
9KCMepUMEHTasbHbIX 3a4a4»

23.10.2026

https://m.edso0.ru/7VXTFHJT4

17

KoHTponbHas pabota N22 no
Teme IneKTponmMTuyeckas
avccoumnaums. XuMmyeckune
peakumm B pactBopax»

06.11.2026

https://m.edso0.ru/9RKLZDNUX

18

ObLas xapakTepucTuka
ranoreHoB. XMuMmyeckue
CBOWCTBa Ha NpuUMepe xJsiopa

10.11.2026

https://m.edsoo0.ru/NNYKYZF12

19

Xnoposogopoga. ConsiHast
KMCNOoTa, XMMU4eckne
CBOWCTBa, MOJTy4YeHune,
NpuUMeHeHne

13.11.2026

https://m.edsoo.ru/CWVSHCD2M

20

MpakTnyeckas pabota N2 2
no Teme «lonyyeHune
CONSIHOM KUCNOTbI, U3y4eHune
eé CBOWCTBY

17.11.2026

https://m.edsoo.ru/PVEXIYWEG

21

BblumcneHns no ypaBHEHNSM
XUMUYECKUX peaKkLnin, ecnm
OOWH U3 peareHToB AaH B
n36bITKE

20.11.2026

https://m.edsoo.ru/4BI5H070F

22

O6LLas xapakTepuUcTUKa

24.11.2026

https://m.edsoo.ru/VMWKERSEP



https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP

anemMeHToB VIA-rpynnbl

23

AnnoTponHble MoadUKaLmm
cepbl. HaxoxxaeHue cepbl U
eé coeIMHEHWIA B NPUPOAE.
X1MMMYeckme CBOMCTBa Cepbl

27.11.2026

https://m.edso0.ru/CX10EU8PO

24

CepoBsogopog, CTpoeHue,
u13nyeckne n xMmmyeckmne
CBOWCTBA

01.12.2026

https://m.edsoo0.ru/ECGX2B40W

25

Okcunapl cepbl. CepHas
KMCnoTa, pusnyeckue u
XMMUYECKNE CBOWNCTBA,
npuMeHeHne

04.12.2026

https://m.edsoo.ru/ULRFLCHH1

26

XnMmnyeckune peakumm,
nexalime B OCHoBe
NPOMBILLIEHHOrO cnocoba
MOSTyYeHNs! CEPHOM KUCNOTbI.
XMuyeckoe 3arps3HeHue
OKpYy»>KatoLLen cpeapl
COeNHEHNAMU Cepbl

08.12.2026

https://m.edsoo.ru/H7FT3NON4

27

BbluncneHne MmaccoBon gonm
BbIXO4a NpoAyKTa peakuunm

11.12.2026

https://m.edsoo.ru/HSJE186WN

28

O6LLas XxapakTepUCTUKa
3N1eMeHTOB VA-rpynnbl.
A30T, pacnpocTpaHeHue B
npupoae, humsmueckne n
XUMUYECKME CBOWCTBA

15.12.2026

https://m.edsoo.ru/WAHRMB976

29

AMMUaK, ero pusmnyeckume u

18.12.2026

https://m.edsoo.ru/HZAYE5F13



https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13

XUMUYECKUe CBOUCTBA,
Mony4YeHne 1 NPUMEHEHNe

30

MNpakTnyeckas pabota N2 3
no teme <lonyyeHne
aMMMaKka, U3y4yeHue ero
CBOWNCTBY

22.12.2026

https://m.edsoo.ru/JORP64IFJ

31

A30THas KMCNoTa, eé
(bu13nyeckne n xmmmyeckmne
CBOWCTBaA

25.12.2026

https://m.edsoo.ru/U2DYEDMYE

32

Ncnonb3oBaHWe HATPATOB U
COMEN aMMOHUS B KaUecTBe
MUHEpanbHbIX YA06PEHWIA.
XuMUyeckoe 3arpsisHeHne
OKpY>katoLLel cpeapl
COEANHEHNSIMM @30Ta

29.12.2026

https://m.edsoo.ru/5SHBKCIQCB

33

®ocdop. Okeng docdopa
(V) n docdopHas kncnora,
pusnyeckme n xmMmyeckne
CBOWCTBa, NoJlyYeHne

12.01.2027

https://m.eds00.ru/GDQJSO3WP

34

Ncnonb3oBaHue gocdaTos B
KayecTBe MUHepanbHbIX
yAaobpeHuii. 3arpsisHeHne
Np1poAHON cpeasl
doctatamm

15.01.2027

https://m.edsoo.ru/UAZ3HUGB5V

35

Yrnepoa, pacnpocTpaHeHue
B Npupozae, pusmnyeckume u
XUMUYECKME CBOWCTBA

19.01.2027

https://m.edsoo.ru/DWOM6SUUL



https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL

36

Okcunapl yrnepoga, ux
pu3nyeckune n xumMmyeckmne
CBOWCTBA. DKONOrmyeckmne
npobneMbl, CBA3aHHbIE C
okcmaom yrnepoaa (1V)

22.01.2027

https://m.edso00.ru/OXQAPGNCF

37

YronbHasg KNCNOTa U eé€ conu

26.01.2027

https://m.edsoo.ru/OHQHDGIPA

38

MpakTnyeckas pabota N2 4
no teme "MonyyeHune
YrNEeKUCNoro rasa.
KauvecTBeHHas peakums Ha
kapboHaT-noH"

29.01.2027

https://m.edso0.ru/G2HZXQGCS8

39

MepBOHaYanbHbIE NOHATUSA
06 OpraHMYecKnx BeLlecTBax
KaK 0 CoeHEHUSX
yrnepoga

02.02.2027

https://m.eds00.ru/30T1Z2109Z

40

KDEMHMM N ero CoegnHeEHn4

05.02.2027

https://m.edsoo.ru/75JXNHO0I8

41

MpakTnyeckast pabota N 5.
PelieHne
9KCNepuUMeHTasbHbIX 3a4au
no Teme <BakHenwne
HeMeTasnsbl N UX
CoeIMHEHUSY

09.02.2027

https://m.edsoo.ru/O7ES8DOD7Z

42

KoHTponbHas pabota N23 no
Teme <Ba)kHenwmne
HeMeTan/bl N Ux
COeINHEHUSY

12.02.2027

https://m.edso0.ru/S85J9UGH3



https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3

43

Obuwas xapakTepu1cTu1Ka
XUMUYECKUX 3/1IEMEHTOB —
MeTannos. MeTtannn4yeckas
CBS13b W MeTanmyeckas
KpUCTannyeckas peLléeTka.
dusmyeckmne cBONCTBA
MeTasnioB

16.02.2027

https://m.edso0.ru/XK1GYPCO1

44

XUMUYecKme CBOMCTBA
MEeTassioB.
DNEKTPOXMMUYECKUI paa
HanNpsHKEHW METanNoB

19.02.2027

https://m.edsoo.ru/Z7YRNPAEW

45

O6wwme cnocobbl NonyyYeHus
meTasnnos. Cnnasbl.
BbluncneHuns no ypaBHEHUAM
XUMUYECKMX peakumn, ecnm
O[IMH 13 peareHToB
COAEPXUT NpUMecu

26.02.2027

https://m.eds00.ru/G54GDQI2D

46

MoHsITUE O KOPPO3nK
METaNoB

02.03.2027

https://m.edsoo.ru/4FIGDOWOW

47

LLleno4yHble meTansibl

05.03.2027

https://m.edsoo.ru/X1B4BPUW2

48

OKcuabl U rnapokcuapl
HaTpusa U Kanud

09.03.2027

https://m.edso0.ru/Q4DX0G3U9

49

LLlenoyHo3eMenbHble
MeTanNbl - KanbUmn u
MarHum

12.03.2027

https://m.edsoo0.ru/REOCDY0K®6

50

BaXkHellume coeamHeHns
Kanbumg

16.03.2027

https://m.edsoo0.ru/CJR96CMZA



https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA

51

0606LweHne n
cucTemMaTu3auus 3HaHum

19.03.2027

https://m.edso00.ru/O5PXGG1BE

52

YKECTKOCTb BOAbI M CNOCO6bI
€€ yCTpaHeHuns

23.03.2027

https://m.edsoo.ru/WEFMBFTTTP

53

MNpakTnyeckas pabota N2 6
rno TemMe "XXECTKOCTb BOAbI U
MeToAbl e€ yCcTpaHeHus"

26.03.2027

https://m.edsoo.ru/NFIROKB8J

54

AIOMUHUIA

06.04.2027

https://m.eds00.ru/9Z2J8RD1TV

55

AMOTEpHbIe CBOWNCTBA
oKCuZa u rugpokcmaa

09.04.2027

https://m.edsoo.ru/NI5KI10J5

56

XKeneso

13.04.2027

https://m.edsoo.ru/F20NJR5SR

57

Okcnabl, rmapokcnabl u conu
xenesa (I1) nxenesza (I11)

16.04.2027

https://m.edsoo.ru/IRTUBLAMP

58

0606LweHne n
cucTeMaTu3auus 3HaHUm

20.04.2027

https://m.edsoo.ru/NAON6HGKZ

59

MpakTnyeckas pabota N2 7.
PeweHue
3KCrepuMeHTasibHbIX 3a4a4
no Teme {BakHenLwme
MeTansbl ¥ UX COeANHEHUS)

23.04.2027

https://m.edso0.ru/ZN7G0QSMX

60

BbluncneHus no ypaBHEHNSAM
XMMUYECKUX PeaKLmm, ecnm
O/IMH U3 PEareHToB /1aH B
N36bITKE NN COAEPXKUT
npumMecu. BoluncneHus
MaccoBOW A0/ BbIX0oAa

27.04.2027

https://m.edsoo.ru/AYD2HE51Y



https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY

NpoAyKTa peakumm

61

0606LweHne n
cucTeMaTu3auus 3HaHum

30.04.2027

https://m.edso0.ru/B8T9VTKOP

62

KoHTponbHas pabota N24 no
TeMe {BaxkHelnwure MeTansbl
N UX COeANHEHNSY

04.05.2027

https://m.eds00.ru/703C804GN

63

BelectBa 1 MaTepuansl B
MOBCEAHEBHOM XXM3HU
yesnioBeka

07.05.2027

https://m.edso0.ru/OFI32JMTO0

64

XnMunyeckoe 3arpasHeHue
OKpY>KatoLLel cpeapl

11.05.2027

https://m.edso00.ru/9ANGYEYOI

65

Ponb xumnn B peLueHmm
3KOSI0rM4eckmx npobnem

14.05.2027

https://m.eds00.ru/18Q203Y 28

66

Pe3epBHbIl YPOK.
O606LweHne n
CUCTEMaTU3aLMS 3HAHWI

18.05.2027

https://m.edsoo.ru/DT1BAS5U4

67

Pe3epBHbIl YPOK.
O606LweHne n
cucTeMaTmM3aumst 3HaHUN

21.05.2027

https://m.eds00.ru/P52TJZNXV

68

Pe3epBHbIl YPOK.
0O6obLieHre n
cucTeMaTm3aumst 3HaHUN

25.05.2027

https://m.edso0.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpamMmsbl OCHOBHOI'O 001mero Oﬁpa3OBaHI/Iﬂ

1

ITo teme: «IlepBOoHaYanbHBIE XUMHYECKHAE TTOHSATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHUI: aToM,
MOJIEKyJla, XHUMHUYECKHH D3JEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJMHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAsT aTOMHAasi W MOJICKYJSIpHAsE Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIPHASs Macca, MaccoBas JIOJS XHMHYECKOTO
JJIEMEHTa B COEAUHEHUHU, MOJISIPHBIM O0OBEM, XHUMHUYECKas peakius,
KnaccuuKaus — peaknui:  peakluu  COCAWHEHHS,  PeakKIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, peakuuu OOMEHa, 5K30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBoOp,

MaccoBasi 10151 BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYECKHX MOHATUN U

IIPUMCEHATH 3TU MMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XHUMHNYECCKYI0O CHMBOJIMKY MJIsI COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKphbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB JJICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE DPCaKIUn (HO Yucily Hu COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEII0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYHO MOJICKYJIIPDHYHO W MOJISIDHYIO MAaCChI

BCIICCTB

1.8

BBIUUCIISIT MACCOBYIO JOJIO XHUMHYECKOIO JJICMCHTA II0 (I)opMyne




COCOUHCHMS,

1.9

BBIYUCIISITh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYYHbIE METObI MMO3HAHUSA — HaOIIOJICHHE,
U3MEpEeHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

[1o Teme: «BaxHenmue npeacTaBUTEIM HEOPraHUYECKUX BEILIECTBY

2.1

PaCKpbeIBaTb CMBICI OCHOBHBIX XHUMHUUYCCKUX TTIOHSTHIH: OKCHunI,

KHUCjI0Ta, OCHOBAHHUEC, COJIb

2.2

ONpCACIIATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCcCy

coeluHeHul no popMyaam

2.3

KJ'IaCCI/I(l)I/IIII/IpOBaTB HCOPTaHNUYCCKHEC BCUICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOIICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEp)KJasi ONHCAaHUE MpPUMEpaMH

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
KauE€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IMPOTCKAHUA XHUMHYCCKHUX

MIPEBPALLEHUN B Pa3INYHBIX YCIOBUSAX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XMUMHYECKOH TOCYyIOW U
7a00paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpAaIICHUS C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJYYCHHUIO U COOUPAHHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJa M KHCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C ONpPEIeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBAThH U MIPOBOIUTH XUMHUYECKHE SKCIIEPUMEHTHI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkmyc, heHondTanent, MEeTUIOPaHXK U APYTHE)

2.7

IIPOBOAUTD paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH p€akuuun

Ilo Tteme: «llepunomuueckuit 3axkoH u Ilepumoauyeckas cucrema
xumuyeckux snemeHToB JI. M. MengaeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakuuun»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion aToMa, aTOMHasd 0p6I/ITaJ'IB, paaunyc aroma,
XUMHUYCCKas CBA3b, IOJISIpHAd W HENOJEIPpHAA KOBAJICHTHAA CBA3b,

QJICKTPOOTPpULIATCIIBHOCTh, HOHHAasA CBsA3b, HWOH, KaTUOH, A4aHHOH,




CTCIICHb OKHCIICHHUA

3.2

KJIaCCI/I(bI/IL[I/IpOBaTb XUMHUYCCKHUEC DJICMCHTBI

3.3

ONMCBHIBATh U XapakTepu3oBaTh TabnuuHyro ¢Gopmy Ilepmonmueckoit
CUCTEMBbl XMMMUYECKHUX D3JEMEHTOB: pa3IudarTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE)» Nepruoabl

3.4

packpsiBaTh cMmbich llepmommueckoro 3akona .M. Menpaeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBHUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIEMCHTOB OT HX IIOJOXKCHHSA B HepHOI[quCKOﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAauUEHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XUMUYECKUx  anementoB .M.
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKUX DJJIEMEHTOB (coCTaB M 3apsija  sjapa, oOliee dYHCIo

AJIEKTPOHOB U paclpeeNeHue X MO NEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUSA OJIEMCHTOB B 6I/IHapHI)IX

COCAUMHECHUAX

3.7

OTIpENeNIATh BUJ XHMHUYECKON CBsI3W (KOBaJeHTHas W HOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTaTa

IIpoBepsiemble MpeMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 001ero 00pa3zoBaHus

1

ITo Teme: «BemecTBo M XumMudeckas PCaKIus»

1.1

pacKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBop,
QJICKTPOJIUTBI, HE3JICKTPOJIUTBI, JJICKTPOJUTHUYCCKAA AUCCOoIUanusd,
pCakiiun HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuu, OKHCIINTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(I)OTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'IeHTHa}I, HOHHaAas,
MeTaJ’IJ’II/I‘{eCKaH), KpUCTalNIN4YCCKasd pCIJ_IéTKa, CIlIaBbl, CKOPOCTb

XUMHUYECKOMN pCaKkuuunu




1.2

HWILUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA H

NPUMCHATH 3TU IIOHATUA IPHU OIITMCAHHUU BEIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS JJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LICJIOYEH M COJIEM, IIOJIHBIE M COKpALIEHHBbIE YPAaBHEHUS DPEaKLUN

WOHHOI'O 0O0OMeHa

1.4

PaCKphIBaATh CYHIHOCTH OKHCIWUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajgaHca ITUX peaKLUi

1.5

MIPOBOJIUTH PACUYETHI 110 YPAaBHEHUIO XUMHUYECKOUN pEeaKIINU

Ilo Temam: «Hemeramnsl U ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTepU30BaTh (ONMUCHIBATh) 00LIME U CHEIMPUUECKHE XUMUYECKHE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHCAHUE
MpUMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIU, MOATBEPKIAIOIINX CYIIECTBOBAHUE

TeHETHUYECKO CBS3H MCKAY BEIICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXXHOCTH MPOTECKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

2.4

clieoBaTh MpaBWJIaM TOJb30BAHUS XUMUYECKOW TOCyIoll H
1abopaTopHbIM O0OpPYIOBAaHUEM, a TAKXKE IMpaBWIaM OOpalieHHs C
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OMBITOB IO TMOJIYYCHHIO M COOMPaHHIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOATBEPIKIAIONINE KAYeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACMO3HABATh OIBITHBIM IYTEM XJIOPHUI-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHUS, WOHBI HM3yYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNMIYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpenar»

3.1

pacCKpbIBaTb  CMBICJI  OCHOBHBIX XHMHUYCCKHUX MOHSTHH: HZ[K

BCIICCTBA; KOPPO3Us METAIIIIOB

3.2

NPUMCHATE OCHOBHBIC OIICpalUU MBICIUTEIbHON JE€ITeNbHOCTH —

aHaJIM3 W CHHTC3, CpPAaBHCHUC, 0606I_HCHI/IG, CHUCTEMATHU3allUIO,




BBISIBJICHHE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — Ui M3y4eHUS
CBOWCTB BEILECTB M XUMHUYECKUX PEAKIUN; €CTeCTBEHHOHAYYHbIC
METOJbI TIO3HAHUST — HAONIOCHUE, W3MEpPEHUE, MOJICIHUPOBaHUE,

9KCIEPUMEHT (PEAJbHBIA U MBICICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponp XMMUM B XKW3HU 4YeJOBEKa. XHMHUA B CUCTEME HayK.
Tena m BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe 0 METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMECCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. XuMnueckre »dieMeHTBl. CHMBOJIBI XHMHWYECKHX

a51eMeHTOB. [IpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

Xumuyeckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTeNbHas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKYIIIpHAs Macca. MaccoBas 10JI1 XUMHUYECKOTO 3JIEMEHTA

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBJICHHS. XHUMUYECKas peakuus U e MpU3HaKU.
3aKOH COXpaHEHHUs MacChl BEUIECTB. XuMHUueckue ypaBHeHus. Kinaccudukanus

XMUMHUYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPaBUIIAMHU
paboTel B JjabopaTopur W mnpuéMamMu OOpaimieHuss ¢ J1abopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCaHUE (U3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMoJcHHe (U3nYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KMIIEHUE W KOHJCHCAIIMS BOJbI) U
XUMHYECKUX  (TOpeHHe CBeud, MPOKAIMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAOMIOJEHHE U OIHMCAHHE
OPU3HAKOB TMPOTEKaHWsS XUMHUYECKHX peakiuid (pa3jokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBUE XKelle3a C PacTBOPOM

conmu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIBI0 MarHUTa,




¢bwIbTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH NIOBApEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIOCTPUPYIOLIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJENeH

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, Gu3NYeckne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kuciopona. CrocoObl
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M NpOMBIILICHHOCTH. Kpyrosopot

KHcopoa B mpupoae. O30H — alioTponHast MoAU(UKALMS KUCIOpoaa

2.2

TemnoBoil a3 PexT XuMHUUEeCcKol peakluu, TEPMOXUMHUECKUE YPaBHEHHUS, IK30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroyib U MeTaH. 3arpsisHeHUE BO3AyXa,

ycUJIeHUE MMApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — snemeHnt m mpoctoe BemecTBo. HaxokIeHne Boaopoaa B IPHPOJE,
¢u3nueckre W XMMHUYECKHE CBOMCTBa, IpPHUMEHEHHE, CIIOCOObI TIOy4YeHHsI.

Kucnorte! u conu

2.4

Monspabiit 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznueckue CcBOWCTBA BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg J0Jisi BelleCTBa B pacTBOpe. XHMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B NpUpOJIe W B JKU3HU 4ejoBeka. Kpyroropot
BOJIbI B TpHUpOJAE. 3arps3HeHHe MPUPOIHBIX BoJa. OxpaHa W OYHMCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Knaccuduxarus
OKCHJOB: cojeoOpa3yromue (OCHOBHbIE, KHCIOTHbIE, amQoTepHbIEe) U
HeconeoOpazyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHusl. HomeHknarypa ocHoBanuil. dusnyeckue u XMMUUYECKHE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznueckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pan aktmBHOocTh MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @u3znueckue W XUMHUYECKHE CBOMICTBa COJEH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOJIIOEHUE B3aMMOJEHCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxkapa), 03HaKOMJIEHHE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoaa ¢ okcugom meau(ll) (BO3MOXHO MCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmoJeHne 00pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJEHCTBHE BOJABI C METaulaMU (HaTpUEM M KaJbI[EM)
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAacTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAWKATOPOB, HCCIEN0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAcCOB, HAOIIOACHHE W3MEHEHUS
OKpackl WHJIMKATOpPOB B pacTBOpax KHCIOT U IIeJouYeld, H3ydYeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
9KCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMme «BakHeine kiacchl HEOPraHUYECKUX

COECIUHEHUI)

[Tepuonuueckuii 3akoH u [leproauueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB
.M. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKH KIACCU(PHUKAMU XUMHUYECKUX dieMeHTOB. [lonstue o
TPYINIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT ampoTepHbIE

OKCHABbI U TUAPOKCHUIBI

3.2

Ilepuoanueckuit 3akoH. [leproanyeckas cucreMa XUuMHUYECKUX 31eMeHTOB [[. 1.
Menneneena. KopoTkonepuonas u JUTMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICI TMOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CoCTaB aTOMHBIX Aaep. M3oTomsl. 3J'IeI(Tp0HBI. CTpOCHI/IC

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XMMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro MnoJjoxeHuro B [lepuonnueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl pajauyca aTrOMOB XHMHMUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHS HaykKd M npaktuku. WM. MenneneeB — y4€Hblidi U

Ipak1aHUH

3.5

Xumuueckasi cBsizb. KoBasieHTHast (TOJsipHAsT U HEMOJIApHAsi) CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okuciieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIICCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OKCHEPUMEHT: H3Yy4Y€HHE O00pa3llioB BEIIEeCTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pas3iokKeHUsl, COTUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 371eMEHT COAEPKAHUS

BeniectBo u xumunyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4ecKux 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalvs, KalblUsd M HUX
COCIMHCHUN B COOTBETCTBHHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
U BUJA XUMHUYECKOM CBSI3U. KJ'IaCCI/I(bI/IKaI_[I/IH N HOMCHKJIATYpa HCOPraHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JInYHbIM Kil1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMMUYeCKUX peakui 1Mo pa3InyHbIM MpU3HaKaM (10 YUCITy U
COCTaBy Yy4yacTBYIOIIMX B pEaKUMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHUS XUMHYSCKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4acTHUIO Karainu3aropa). OK30- U OJHAOTEPMUUYECKHE  PEAKIUHU,

TCPMOXUMHUYCCKUC YPABHCHUS. Ilonstue o CKOpOCTHU XUMHUYECKOM pcakuuu

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUECKUX peakiusx. [lonstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOppl, BIMAIOIME HA CKOPOCTh XHMHMYECKOM pPEaKUMH M IOJIOKEHUE

XUMHNYCCKOT'O PAaBHOBCCHUA

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKLHUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHMM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C HCIOJIb30BAHUEM METOJAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCONMAMU. DIEKTPOJIUTHI U HEIEKTPOJIMTHI.
Kartnonsl, aHnOHBl. MeXaHN3M JUCCOLMAIMU BELIECTB C PA3JIMYHBIMU BHJIAMHU
xumMudeckoi cBs3u. Ctenenpb aucconuanuu. CHIIBHBIE U CITA0bIe AIEKTPOJUTHI.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHMS PEAKIIMA MOHHOTO OOMEHa,
MIOJHBIE M COKpAlIEHHbIE HMOHHBIE ypaBHEHMs peakuui. CBOMCTBa KHCIOT,
OCHOBAaHMH ¥ COJEM B CBET€ TIPEACTABICHUN 00 OJIEKTPOJUTHYECCKON

nucconuanuu. KauectBeHHble peakiiu Ha MOHBI. [loHsATHE O THAPOIU3E CONei

1.7

XUMHUYECKUH HKCICPUMEHT: O3HAKOMJICHHE C MOJCISMH KPHUCTAILTHYECKUX
pEmETOK HEOPraHWYECKHUX BEIIECTB — METANIOB W HeMeTauioB (Tpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XHMHUYECKOW pEaKIHH OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHUE  JJICKTPONPOBOJHOCTH  PAacTBOPOB  BEHIECTB,  Ipoliecca
JMCCOIMAIIMN  KUCIIOT, WIeJIoYer u cosiell (BO3MOXKHO HCIOJIb30BaHHE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJIKa, BBIJCICHHE ra3a,
o0pa3oBaHue BOJbI); OTBITOB, HIUTFOCTPHPYIOUIMX HPUMEPbI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIMii (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHUS);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIUI

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA MMPOCTBIX
BEIIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIy4YCHHUEC, TPUMCHCHHC. I[CﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuabpl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTpOCHUs
aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IPOCTBIX BELIECTB — KUCJIOPOJa M Cepbl. AJUIOTPOIHBbIE MoOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XHUMHYECKHE CBOMCTBa
(oOmuMe Kak MpeAcTaBUTENs Kiacca KHCIOT U creruduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbgar-uoH. HaxoxxeHnue cepel U €€ coelMHEHUN B Mpupoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6mrasi xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUS. A30T, paclipocTpaHeHHE B IPUPO/IE,
(bu3mvecKkne U XuMHUIecKkre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHHMS, UX (U3NYECKUE U XHMMUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBenHas peakiusi Ha MOHbI aMMOHHMSI. A30THasi KUCIIOTa, €€ MOJIyuyeHue,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XUMUYecKoe 3arps3HeHUE OKpYKarolen
Cpelbl COeTMHEHUSIMH a30Ta (KUCIOTHBIC JOXKAH, 3arpA3HEHHE BO3/yXa, MOYBBI

1 BOJIOEMOB)

2.4

docdop, amnorponHsle Mogudukauu (ochopa, Gu3MUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopHas kuciora, QuU3NYECKHUe MU
XMUMUYECKHE CBOWCTBa, mosydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI00pEeHHI

2.5

OOmast xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHuUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MoIuGUKAIMK, paclpoCcTpaHEeHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uusa. Kpyrosopot yriepona B npuposae. OKcuasl yriepoaa,
ux (uznyeckue M XUMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBbIE OPraHU3MBI,

MOJYYCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3aHHBIC C OKCHUIOM




yraepoaa(lV); rumote3a Tm00anbHOrO MOTEIUICHUS KIMMaTa; TapHUKOBBIN
addekr. YronmpHas KuCIOTa W €€ CONMU, HX (PUINYCCKUE U XUMUUYECKUE
CBOICTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
nonsl. Ucrnons3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHC, MMPOMBIIIJICHHOCTU U

CEJILCKOM XO3AUCTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHWMYECKUX BEIISCTBAX KAK O COCIMHEHHUSIX
yriuepoga (MeTaH, 3TaH, JTHJEH, AaleTWICH, STaHOJ, TJIHIEPHH, YKCyCHas
kuciora). MIx coctaB m xummyeckoe crpoeHue. [lonstne o Ouonormdecku
BAOKHBIX BEIIECTBAX: MXHUpPax, OCNKax, yIIeBoJaX — W HMX pOJIM B IKHU3HU
YeloBeka. MarepualibHOe CIWHCTBO OPraHMYECKUX W HEOPTaHHYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue H XUMHYECKHE CBONCTBA, IIOJIyu€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoit kuciaore. CHIMKATBI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTH. BajkHelme cTpouTenbHble MaTepHallbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO

HCIIOJIBb30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHN3HHU

2.8

XUMUYECKUN S3KCIIEPUMEHT: H3ydeHHe oOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJITHOM KHCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIU HAa XJIOPHJ-
WOHBl M HaONIOEHWE TMPHU3HAKOB HUX TMPOTEKAaHMS; OTbBITHL, OTpPaXKaloIIHe
(u3znuecKkue U XUMUYECKHE CBOMCTBA raJIoOT€HOB M MX COEAMHEHUN (BO3MOMXHO
UCIIOJIb30BaHUE BHUEOMATEPHUATIOB); O3HAKOMJIEHHE ¢ oOpa3lamMu XJIOpPUIOB
(ramoreHuioB); O3HaKOMJIEHHE C oOOpa3mamMu cepbl U €€ COeTUHEHHUSIMHU
(BO3MOKHO HCHOJb30BAaHUE BUIEOMAaTEepHaoB); HaOIIOAEHUE Mpoliecca
oOyriuBaHUs caxapa MoJ JEHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH H HaOMOJeHHWE mpu3HaKa eé
MPOTEKAaHUS; O3HAKOMIICHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHACOMATEPUANIOB), OO0pa3lamu
a30THBIX U (HOCHOPHBIX yHOOpEeHUit; moaydeHune, cooupaHue, pacrno3HaBaHue U
U3y4eHUE CBOWCTB aMMHUAaKa; IMPOBEJICHHE KAaueCTBEHHBIX pEaklMil Ha HOH
amMmmMoHHMsT U (docdar-uOH ¥ HU3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEAbIO (BO3MOMXHO
WCIIOJb30BAHUE BHUJCOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, GQyUIepeHa; O3HAKOMIIGHHE C TPOIECCOM

azicopOLIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HAaBAHWE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIEHHE C
IPOJOYKLUHENH CHUIMKATHOM MPOMBILUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHU

Mertannsl 1 ux COCANHCHUA

3.1

OO01as XapakTepUCTHKA XMMHUYECKUX AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucTeMe XMMHUYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyInyeckasl KpuUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psif

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBa MeTauloB. OO0mMe crnocoObl MOTy4eHUs
MeTayuioB. [oHITHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/uIbl: MOJOKeHHE B [lepuomnyeckoid cucTeMe XUMHUYECKHUX
anementoB J[.MI. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaywmsi). OKCUAbI U
TUAPOKCUABI HaTpus U Kanud. [IpuMeHeHHe IIeNOYHBIX METAUIOB M HX

COEeIUHEHNN

3.4

[llemouyHo3eMenbHbIC  METAIbI MarHMii W KaJblUA: TIOJIOKCHHE B
[Tepuoaunueckoit cucteme xuMuueckux anemenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJICHHE B mpupojae. PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA
MarHus W Kajabliusg. Baxkueilmume coeauHEHUs KaibIus (OKCHUI, THIAPOKCHII,

conn). 2KEcTKOCTh BOJIBI U CIOCOOBI €€ yecTpaHeHUs

3.5

ANIOMUHHI: TIOJOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA aJTFOMHUHUS. AM(bOTepHLIC CBOMCTBA OKCHUAA U THAPOKCHU A

AJIFOMHMHMHA

3.6

Kenezo: nonoxenue B [lepuoauueckoit cucteme xumuyeckux snementon [1.1.
MenneneeBa; CTpOEHHE aToMa; HaxoxiaeHue B npupone. Ddusznueckue u
XMMHUYECKHEe CBOMCTBa jkene3za. OKcuipl, THAPOKcUIsl U conu keneza(ll) u

xene3a(lll), ux cocras, cBOICTBa U MOTyYEHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT. O3HAKOMIJICHUC C 06pa3uaM1/I METAJIJIOB M CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIIbTATOB KOPPO3UHU MCETAIIOB




(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHoCTEN
B3aMMOJICHCTBUS OKCHJA KajdblUd M HATpus C BOJOM  (BO3MOYXKHO
KCIIOJb30BAHUE BHJIEOMATEPHUAIIOB); HCCJIEAOBAaHUE CBOMCTB >KECTKOM BOJIBI;
npoluecca TOpEHUs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX pEaKUUi Ha HOHBI
(Marausi, Kanplus, amoMmuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HAOJII0JIEHNE U ONMCAaHUE MPOLECCOB OKpAIIMBAaHUS IUIAMEHU MOHAMM HATpHS,
Kaausi M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BHUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHelne MeTanisl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpeaa

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCnoab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoms Mpu XUMHUYECKHUX OXKOTaxX H

OTpaBJICHUSIX

4.2

OCHOBBI  DJKOJIOTMYECKOM  T'PAMOTHOCTH.  XHMHYECKOE  3arps3HECHHE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MIPOIYKTHI UX MEepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue o0pa3lioB MaTepuanoB (CTEKIO, CIUIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K NMPeAMETHBIM pe3yibTaTam
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKONW HAyKH Kak OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIell KyIbTypbl M HpPaKTHUYECKON
JEATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIECTBa;

IIOHUMAaHHUEC MECTa XUMHUU CPEAN AJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJax IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKUX MCTOJAaX HMCCICAOBAHHA BCIICCTB W H3YYCHHA
XUMHNYECKHX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYII

1.3

o ctepax npodecCHOHATBFHON AEATEeIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHMSIX
XMMHYECKON HayKH, 4YTO TIO3BOJIMT OOYYaroIMIMMCSl paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAaHHBIM BBHIOOP XMMHUHU KaK NPOGMIBHOTO IMpeaMera

IIpU NEePEeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XWMHWUYECKHX 3HAHUH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHYCCKUX 3HaHHI>i, KOTOpas BKIIIOYACT:

2.1

BOKHCHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToOM,
MOJIEKyJIa, BELIECTBO, MPOCTOE U CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHUTEJbHBIE aTOMHas W MOJEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpPHAs Macca, MOJIIPHBIN
00BbEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUd COEIUHEHUs, pPEeaKUUU Ppas3JIoKEHUs, pPEaKINH
3aMeIIeHUs, peakluu oOMeHa, TerioBoi 3(h(deKT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAcCCOBas AOJS XUMHUYECKOTO
3JIEMEHTA B COEIMHEHUH, MACCOBAsl A0S M MPOLIEHTHAS! KOHLEHTPALIUS

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ cioi aToMa, aTOMHas




opOuTanp, paguyc aToMma, BaJEHTHOCTb, CTEIEHb OKHUCIICHUS,
XMMHYECKAs! CBS3b, 3JIEKTPOOTPULIATEIBHOCTD, MTOJIIPHAS U HEMOJISIpHAS
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
JNMEKTPOJINTHYECKAsT ~JAUCCOLMALMS, PEAKIUM HOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJIK, xkopposus

METAIJI0B, CIIJIaBbI

2.2

OCHOBOITIOJIATAIONINE 3aKOHBl XHMHUHU: 3aKOH COXPAaHEHHS MAacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHoTo raza, HedTH) B OBITY, CEIIbCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE W TIOHMMAaHHE 3HAYCHUsSI JKUPOB, OCIKOB, YIJICBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HHTCIPUPOBATD XMUMHUYCCKHC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeamMcTOB

3.3

HaJIN4MUC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMEHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenue ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUM  XMMHUYECKMX  pEaKUuH; OCHOBAMM  XUMHUYECKOH

nomenknarypsl (IUPAC u tpuBHanbHOiIN)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sijpa, oOlee 4Yucio
JJIEKTPOHOB), PACIPEACICHHEM OJIIEKTPOHOB TI0 DHEPIETHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX NMEPUOIOB, KATTUS U KATBIIUS
IIpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuognueckoit cucreme (B ManblX TNEpPHOJAX U TJIABHBIX
MOATPYIIIaX) M 3JEKTPOHHOTO CTPOCHHS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTENEHb OKHUCIICHHUSI XMMHUYECKHUX DJIEMEHTOB, 3apsil

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THUIN KPHUCTAIUYECKON CTPYKTYpPHI B

' COCTUHCHHAX

8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIh

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCIOPOJA, O30H, BOJOpOX, Trpadur, aaMmas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajauk, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI U THIAPOKCHUIBI

9.9 metamoB |-I1A rpynm, amromunus, meau (Il), munka, xeneza (1l u

. [11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcCTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh U  XapaKTepU30BaTh CBOWCTBA  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHNUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUH, B

10
TOM YUCIIE:
10.1 peakuuii HOHHOTo 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHue BIUUCIITh (IPOBOAUTH PACUETHI):
111 OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 [0 ypaBHEHUSM XHUMHYECKUX pEAKIUH M HaXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOJIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHUS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEIJIOKUTh MYTH €€ pelIeHUs
12.2 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIECTBAMHU, XHUMHYECKON
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM JKU3HHU, MPABUIIAMH MOBEICHUS B LENSIX COEPEKEHUS
123 3I0POBbsI M OKpYKalolleil MpHUpPOAHON cpelbl; TOHUMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTH4ecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIINX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U ONHMcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/iesIeHUs cMecer

13.3

MOJIydEeHHE KHUCIOpOJa M M3Yy4EHHE €ro CBOMCTB; IOIy4€HHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YITIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJen

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHIMKATOPOB (Jrakmyca, METHJIOpaHKa "
(denondTanenHa) as OMpeNENICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIEJI0YEn

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICWUCTBHS KHCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMHM W HEPACTBOPUMBIMH
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTajla JIpyrMM W3  pacTBOpa  COJIU;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne SKCIepPUMEHTAIBHBIX 3a1a4 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuanusay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUN,

«Baxxnennne MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbLHs, aJlFOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

YmMmenue:

14.1

MMPEACTABJIAATE  PE3YIIbTATBI  SKCIICPUMCHTA B (l)opMe BbBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006p3.31/I${ BCIICCTB




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)Ie XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuueckue djeMeHTbl. CHMBOIBI  XUMHYECKHAX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIsIpHad Macca. MaccoBast 10 XHUMHYSCKOT0 dJIEMEHTa

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Monb. Monsipaass mMacca. MoJspHBI 00BEM Ta3oB.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas peaknusa u eé IMPpU3HAKU.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MengneneeBa. I[lepuoasl u rpymmnbl. OU3NYECKUN CMBICI TOPSIKOBOTO HOMEDPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aTroMOB TMepBbIX 20 XUMHYECKUX DIIEMEHTOB

[Tepuonuueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbIHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCILHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) n HX COC,I[I/IHeHI/II‘;I B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC U

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumbl  KpUCTALTHYECKUX peIIéToK (aToMHas, HWOHHAs, MeETaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHWYECKUX COCIMHEHUH: OKCHIIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaJUIOB

4.4

®U3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenne

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyenue ocHOBaHuUd U

amM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-IeHI/IC aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI NOJIY4CHH A MCTAJJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMHUUCCKUX JICMCHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHUCIATEITBHOBOCCTAHOBUTELHEIE pCaKknum. OKHCINUTEIN U BOCCTAaHOBUTEU.
[Ipouecchl  OkHCIeHHMSs W BOCCTAaHOBJIEHMs.  OJEKTPOHHBIM  OayiaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHoro obmeHa. YCIOBHS MPOTEKAaHUsI PEAKIM MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIb IIPHU XUMHUYCCKUX O0XKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MperOoTBPALICHHS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH JKOJIOTMYECKUX Mpobiem. VYcuieHwe mapHUKOBoro sddekra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U MUX COCIAUHCHHH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIJIaBOB (CTalb, YYr'yH, AIOPATIOMUHUN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATHS 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCAUHCHHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHUECKUX COCIMHEHUIN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






