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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1Oa€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyJalOIUXCS CpPEACTBAMHU Y4EOHOTO IpPEIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPEeIyCMaTPUBAET pacIpeesieHHe ero mo Kiaccam u
CTPYKTYpHUpPOBaHHUE TIO pa3zesiaM U TeMaM MPOTPaMMBI IO XMMHH, OTIPENIENISIeT KOJTHIECTBEHHBIC
M KAayeCTBEHHBIC XapPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mpoIiecca, BO3PaCTHBIX 0COOCHHOCTEH 00yJarOIINUXCs, ONPEENsieT BOZMOKHOCTH MPEeaMeTa JIIs
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTebHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3ybTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
NEeSITEeIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAIICHUSX SHEPTUU U 00 SBOITIOIUH BEIIECTB B MPUPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, IPOOIIEM 3/JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allMd BO3MOXHOCTEH sl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBI TUYHOCTH, €€ 001IeH 1 QYHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMUPOBAHUE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEJIbHOM  y4eOHOM  JEATEIbHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON 1eATEIbHOCTH;

3HaKOMHUT €O CHeUUu(UKON HAaydHOTO MBIIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €MHCTBO MPUPO/IBI U YEJIOBEKA, ABJSETCA OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHUM XHMHUHU 00€CHeunBaroTCs creuu(ukol coieprkaHus
y4yeOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarorn4eckd aJanTUPOBAHHBIM OTpaKCHUEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMBI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizyueHuro. ConepkaHHe CKIAAbIBAeTCS M3 CHUCTEMBl MOHATHUH 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 YUEHHS KAaK OCHOBBI BCEr0 €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 pacCMaTpUBAIOTCd Ha OCHOBE OSMIIMPUYECKH IOJYYEHHBIX 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 XUMHUHU CHOCOOCTBYET (DOPMHUPOBAHMUIO TPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUYEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYeOHBIX 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 MpeaAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJaM TO3HAHUS MPH U3YYEHHUH BEIeCTB 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 OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

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

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIMX HPUOOPETEHUIO0 OOYYaIOIIMMHUCS OIIbITA
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oO1elt GyHKIMOHAIBHONW M €CTECTBEHHO-HAY4YHOM 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 TYMaHUCTUYECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
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, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
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, coctaBisieT 136 dacoB: B 8 knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3MuecKkre CBOWCTBA BEIIECTB. ArperarHoe cocrosinue BemiecTtB. [lonstue o
METOJ1aX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monbs. MomsipHass macca. B3aumocCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKre ypaBHeHUs. Kilaccudukamms XuMUIECKUX peaxIui
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHNYECKUX BEIIECTB, HAOMIOIeHNEe (Pr3nUecKuX (TUIaBJICHHE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
U ONHUCaHME TPU3HAKOB TMPOTEKAHUS XHMMHUYECKHX peakuui (pas3iokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszesieHuss CMeceil: ¢ TMOMOIIBI0 MarHuTa, (UIbTpPOBaHUE, BbIAPUBAHHUE, TUCTHIUISIIMS,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

Baxueiinue npeacTraBuTe/ M HEOPraHU4eCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3iaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xucnopoma. CrnocoObl TOMy4YeHHS KHUCIOpoAa B Jabopartopuu u
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO 3P eKTa, pa3pylIeHne 030HOBOTO CIOS.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTs! u conu.

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

®dusnyeckue cBoMcTBa BOAbL. Boma kak pacrBoputens. PactBopbl. HackimeHHsie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJibI B Ipupoje. 3arps3HeHUE MPUPOAHBIX BOJ. OXpaHa W OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKkcu10B. DU3NUECKHE U XMMHUECKHE CBOMCTBa OKCHUI0B. [lomyueHne okcumoB.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccugukanus kucinor. Homenknatypa kuciaot. @u3nyuecKkiue ¥ XUMHUECKHE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

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

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJEHHE B3aWMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB U OINUCaHUE HMX CBOMCTB, MOJy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Momb, HccnenoBaHuE OCOOCHHOCTEN PACTBOPEHHUS BELIECTB C PA3IUYHONH PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIEeN0OBaHHEe OOpa3lOB HEOPraHMYECKHX BEIECTB PAa3JIMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, I[OJYyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMUM, BBITECHEHHUE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

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

[lepuognueckuii 3akoH. llepuoguueckas cucrema xumuuyeckux osaementoB JI. WM.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAa U TPYIIIbI AIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepnoauueckoii cucreme /. M. Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX 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. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCITUTEIBHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHCIICHUS U BOCCTAaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKLUi (TOpEHUE, PEaKIIUU Pa3IoKEeHHs, COCTMHEHNS).

Meostcnpeomemmnuoie ceasu

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

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAaydHbIM (akT, TUMNOTE3a, TEOpHUs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHUJ, HW30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpocdepa, MUHEpalIbl, TOPHBIC TOPOJABI, TIOJIE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIMA KPHUCTANIMYECKOW PEmETKH W BHJIA XUMHYECKON
CBSI3H.

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

Knaccudukanus XMMHUYECKUX peakUil MO pa3IMYHbIM MpHU3HAKaM ([0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIAOTEPMHUUYECKHE PEAKIINHU, TEPMOXUMUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKklUy U MOJI0KEHNUE XUMHUUECKOTO PaBHOBECHSI.



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

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTpoiIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBuUSl NMPOTEKAaHUs PEaKLUMi MOHHOTO 0OMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMUYECKUX PEHIETOK HEOPraHWYECKUX BEIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA JUCCOLMALNU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakluu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojoposd. ComsiHas — KHCIIOTa, XUMHUYECKHE CBOWCTBA, TOJIyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3MyYecKue CBOWCTBA MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHHMH B MpUPOAE. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Ccpebl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHUsA. A30T, paclpoCTpaHEHHE B Mpupoje, (GHU3UYEecCKue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHMs. A30THas KHCJIOTa, €€ IMOIy4EHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIIECH Cpellbl COSAMHCHUSMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, Gu3nUecKue U XuMUIecKrue cBoiicTBa. Ancopbuus. KpyroBopoT yriepoaa B mpupoze.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TMOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COEAUHEHMSIX yIiepoia
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCII0JIb30BAHME BUJEOMATEPHANIOB), O3HAKOMJICHHE C O0pa3lamMH XJIOPHUIOB (TaJOT€HUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KUCIIOTHI, M3yYeHHE XUMHUYECKUX CBOMCTB pa30aBlIEeHHON cepHOU
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHAEOMATEPUANIOB), 00pa3iaMu a30THBIX U (GOCPOPHBIX YIAOOPEHUIA,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCTOJIb30BaHUE BUAECOMATEPHUAJTIOB), M3y4YE€HUE MOJeNell KpPUCTAIMUECKUX DPEHIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKUCIIOTO rasa, MpOBEJCHHE KAaueCTBEHHBIX peaklui 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 XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DIEKTPOXUMUYECKUN psAll HaNpsHKEeHUH MeTauioB. DU3MYECKHE W XUMHUYECKUE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
UX IPUMEHEHUE B OBITY ¥ POMBIIIUICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /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 METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. OU3nyeckue U XMMUYECKHE CBOMCTBA MAarHus W KaJblus. BakHeulme coeauHeHHs
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckne 1 XMMUYECKUE CBOMCTBA
ATIOMUHUSI. AM(OTEpHBIE CBONCTBA OKCH/IA ¥ THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckne 1 XMMUYECKUE CBOMCTBA
xene3a. Oxcuapl, ruapokcuabpl u coiu okenesa (1) u xemesa (111), ux cocras, cBoiicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCUAA KaJbIMs U HATPUS C BOAON (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alIOMUHUA, LUWHKA, xkerne3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMMHUS U THIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

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.

XUMUYECKOe 3arpsi3HEHHE OKpYKarolel cpepl (MpeaenabHas TOMyCTHMasi KOHIIEHTPaIUs
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAY4HbIH (aKkT, THUHOTE3a, 3aKOH, TEOpus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusuka: Marepus, aroM, O3JEKTPOH, INPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

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

l'eorpadus: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIE TOPOABI, IMOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ O0YUCHHS XMMUU B €AMHCTBE YICOHOUN M BOCHHUTATEIBHON JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT IIPOLIECCaM CaAMOTIO3HAHUS, CAMOPA3BHUTHS M COLIHMAIN3AINH O0YJarONIHXCs.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTpOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHOMCCIIeIOBATENIbCKOW, TBOPYECKOW W JPYI'MX BHIAX JEATECIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAHHIO ¥ B3aHMMOIIOMOIIX B IpOLeCCe ITOI y4eOHOH JAesITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBS3SX YENIOBEKA C MPHPOIHOU CPENod, O POJIH
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAIIMOHHON ¥ YUTATEIBCKON KYJIBTYPBI, B TOM YKCJIC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIIEIOBATENBCKON NEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 JKW3HH, OCO3HAHWE MOCIEACTBUA M HENPUATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



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

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTHIECKOMY U3YUeHHUI0 Mpodeccuil U Tpyaa pa3IMyHOro Poja, YBaXKEHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHusl € y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTMYECKHU 11€1ec000pa3HOe OTHOIIEHHUE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3eMile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUil O€30MacCHOTO MOBEACHUS IpU paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmeramnpeaMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYUMbIE UIA (HOPMUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MPeIMETOB (pOpMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JesITENLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JPYTUMU MOHSATHUSIMH), UCTIOIB30BATh MOHATUS U1 00BACHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBbEKTaMU W3YyYeHUsl, CTPOUTH JIOTHUECKUE pacCykaeHus (MHIYKTUBHbIEC, AeTyKTUBHbBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpPUMEHSeMbIe B XUMHH MOJICTbHBIE TIPEJCTABICHUS — XUMUYECKUHN 3HAK (CHMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BATh MOCTABICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTa MO3HAHHS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M IPOIIecca, CAMOCTOSTEIHLHO MPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpECTABICHUS, TOJTyIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh PA3IMYHbIE METOJIBI M 3aIPOCHI TPU TIOUCKE U 0TOOpe HH(pOpMAINK U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HWCIOJb30BaTh W aHAIM3UPOBATh B Ipoliecce ydeOHOW M HMCCIeHOBATEIBCKOM
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME 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;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OTMBITA, JIAOOPATOPHOM pPAaOOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO 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», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO OMpPENeNsITh IeJId AeSATeIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISITh WM KOPPEKTUPOBATH MPENJIOKEHHBIM alrOpUTM JEHCTBUN MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIpeAjaracMble B YCIIOBUU 3a/1aHUI.

MHNPEIMETHBIE PE3YJIbTATHI

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



o0OyJaromuMHCs Hay4Hble 3HAHUS, YMEHHMS M CHOCOOBI JEHCTBHM, BHIBI JAEATEIHHOCTH IIO
MOJIy4EHHUIO HOBOTO 3HAHUS, €ro HWHTepIpeTaluy, NpeoOpa3oBaHUIO M TNPHUMEHEHUIO B

Pa3NUYHBIX Y4eOHBIX U HOBBIX CUTYaIIHsX.
K xonmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHAas M MOJEKYyJsApHas macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIHii: peakiuy COSIMHEHNs, PEAKIINH PA3JIOKEHUS, PEAKIIUU 3aMEIIEeHUsI, PEaAKIIHI
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY [UISI COCTaBJICHHS (OPMYyNl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOW CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nosnoxenus B Ilepmoanueckoil cucTeME, 3aKOHOB COXPaHEHHs MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynna (b-rpymma)», manble u  GoJbIIME TEPUOABI, COOTHOCHUTH
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 uxX mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEHIECTB Pa3IUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJEIUPOBAHUE, SKCIIEPUMEHT (PEeasIbHbII U MBICIIEHHBIN );

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpPaHUI0 Ta3000pa3HBIX BEMICCTB (BOJOPOAA W KHUCIOPOZA), MPUTOTOBIICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C TIOMOIIbIO MHAUKATOPOB (JIakmMyc, peHodTanenH, METUIOPAHK U IPYTHE).

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

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble U HEOOpaTUMBbIE pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIMyeckas), KpUCTaJUIMUecKas pemérka, Kopposus
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JJISi COCTaBJIeHHS (OpPMYyN BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopmysiaaMm, BUJI XUMUYECKOW CBSI3M (KOBaJECHTHAs, MOHHAs,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbicn [lepuoguueckoro 3akona [I. M. MenzaeneeBa u J€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HHUs, KOTOpble HUMEITCS B TNEPUOJUUECKOW Tabmule, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB 3JEMEHTOB M HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P exTy, 10 U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMHYECKHIX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKONW JUCCOLMALIMN KUCIIOT, IEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaKKe IMpaBHJa OOpAaIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJIUTH PEAKIMH, TMOATBEP)KIAIOINE KaUYeCTBEHHbIN COCTaB Pa3IMYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENBHON AESITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
AKCIIEPUMEHT (peabHbIi U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
No Haumenosanune Komgectso OCHOBHBIE BUIBI NEATEILHOCTH
/m pasziesoB ¥ TeM 4acoB Coneprxanue 00ydeHus 00yJaroIMXCst

y4eOHOTro mpeameTra

HepBOHa‘Iaﬂbele XUMHUYECKHUE IIOHATHUSA

11

XuMus — BakKHas
o0nacTh
€CTECTBO3HAHUSA
Y MPAKTUYECKOMN
JESITEIHLHOCTH

YCIO0BCKa

5

[Ipenmet xumuu. Pons XuMuu B )KU3HU
YeJIoBeKa. XUMUS B CUCTEME HAYK.

Tena u BemecTBa. U3HNUeCKUEe CBOIICTBA
BEIIIECTB. ATPETraTHOE COCTOSIHUE
BemecTB. IloHaTre 0 MeToax MO3HAHMS
B XuMHH. YHCTEIE BElIecTBa 1 CMECH.
CriocoOblI pa3aesieHus CMecei.
Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCYIOH,

C MpaBWJIaMH pabOTHI B JIA0OpATOPUH

U IpEeMaMu 0OpaIeHHs C
71a00pPaTOPHBIM 000PYIOBAHUEM.
dusndeckue cBOKWCTBa 00pa3IoB
HEOPraHWYECKUX BEIIECTB — METAIJIOB

1 HEMETAJIJIOB.

CriocoObI pa3jeneHus cmecei
(¢punpTpOBaHME, BHIIAPUBAHNUE,

JUCTUIUISALMS, XpoMaTorpadusi).

PackpbIBaTh CMBICI M3y4aeMBbIX TOHATHN.
PackpeIBaTh poJib XUMHH B IIPUPOJIC

1 J)KH3HU YEJIOBEKA, €€ CBSI3b C IPYTUMHU
HayKamu.

PaznuyaTh 4HCThIE BENIECTBA U CMECH;
OJHOPO/IHBIE U HEOTHOPOIHBIE CMECH.
Paznuuate pusnyueckue u XuMUYECKUE
SIBJICHMSL.

CrenoBaTh aJITOPUTMAM HCIIOJIL30BaHUS
IKCIIEPUMEHTAJILHBIX METOJIOB —
HaOJFOCHUS M SKCTIICPUMEHTA.
HaOironate 1 onuceIBaTh 00bEKTHI

MIPH POBEJCHUH IEMOHCTpAIUi

1 J1abOPaTOPHBIX OMBITOB MO U3YUEHHUIO
(bu3NUYECKUX CBOMCTB BEIECTB, CIOCOOOB
pa3JeneHus cMeceil BemiecTB.
[TpoBOIUTH XUMUUYECKU SKCIIEPUMEHT
MIpH pa3JielieHuu cMecel (Ha mpumepe

OYUCTKH HOBapCHHOﬁ COJ'II/I) B XO04€
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Jlabopamophvie onvimwl: VI3yuenue u
onucaHue GU3NYECKUX CBONCTB 00pa3LoB
HEOPraHNYECKUX BEIIECTB.

N3yuenue cnocoOoB pazjenenus cMmecen (¢
MOMOIIIbIO MarHUTa).

Ipaxmuueckue pabombwi:

Ne 1. IlpaBuna paGoTsl B 1abopaTOpuu U
IpHeMbl 00pallleHus ¢ 1abopaTOPHBIM
000py/I0BaHUEM.

Ne 2. Paznenenue cmeceli (Ha mpuMepe OUUCTKH

MTOBapEHHOM COJIM)

NPaKTU4YEeCKOi paboThl Ne 2.

CrnenoBatp MpaBuiaM NOJIb30BaHUS XUMUYECKOU
HoCy0i 1 1abopaTOpHBIM 000PYJOBaHHUEM, A
TaK)Ke IpaBUiiaM OOpallEHUsI C XUMUYECKUMHU
BELIECTBAMU B COOTBETCTBUU C UHCTPYKLIMEH
IIPY BBITIOJIHEHUH TPAKTUUECKON

paboTsl Ne 1.

BricTpanBath pa3zBepHyThI€ MUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOU

Ha MHPOpMAIUIO U3 yueOHHKA

U CIPAaBOYHBIX MaT€pPUAJIOB, IPAMOTHO
WCIIOJIb30BATh U3yYEHHBIN NOHATUNHBIN anmnapar
Kypca XUMHH

1.2.

Bemectsa
1 XUMUYECKUE PEaKIIUn

15

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE
37eMeHThl. CHMBOJIBI XUMHYECKUX
anemMeHTOoB. [IpocThie U ClloKHBIC
BelecTBa. ATOMHO-MOJICKYJISIPHOE
y4deHue.

Xumuueckas popmyna. BajeHTHOCTS aTOMOB
XUMHUYECKHUX DJIEMEHTOB.

3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.
OTHOCHUTeNnLHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10711 XHMUYECKOTO SJIEMEHTA B
COCIMHCHUM.

OnpenensaT NPU3HAKUA XUMUYECKUX PEAKIINH,
YCIIOBHSI X MTPOTEKAHMSI.

OOBACHATD CYNTHOCTh (PU3NIECKUX

Y XUMHYECKHUX SBIICHUH C TOYKHU 3PEHHUSI
ATOMHO-MOJICKYJISIPHOTO YYCHHSI.
KrnaccugunupoBarh XuMHYECKHE
peakmuu (10 YUCITy U COCTaBY
pearupyromux U 00pa3yroImuxcs
BEIIECTB).

CoctaBnsaTh hopMysbl OMHAPHBIX
BEIIIECTB 0 BAJICHTHOCTU U ONIPEAETIATh
BaJIEHTHOCTH 110 (JOPMyJIaM BEIECTB.
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KomunuecTo Beniectsa. Mouib. Mousipaast macca.
B3anMocBs3b KOJIMYECTBA, MACCHI M YMCTIa
CTPYKTYPHBIX €IMHHMI] BellecTBa. Pacuers o
dopMynaM XUMHUYECKUX COCIUHCHHIA.
Ousznueckue W XUMUYECKUE  SBJICHHUS.
XuUMHUYecKasi peakilus U ee Mpu3Haku. 3aKOH
COXpaHEHHs MacChl BEIIECTB.

XHWMHUYECKUE YPABHEHUS.

Knaccudukanust XauMuueckux peakimii

(coenuHeHwUs, pa3I0KEHUs, 3aMEIICHNS, 0OMEHA).

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

dusndecKkue CBOMCTBa 00pa3IoB
HEOPraHMYECKHUX BEMICCTB — METAIIIIOB U
HEMETaJIOB.

OOpa3ipl  BEMIECTB  KOJMYECTBOM 1  MOJIb.
®dusndeckue sBICHHUS (TUIaBJICHWE  BOCKA,
TasiHHE JIbJIa, PACTHPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHACHCAITUS BOJIbI).
XUMHUYECKHUE SBICHUS (TOPEHNE CBEYH,
MIPOKATMBAHNE METHOM IMPOBOJIOKH,
B3aUMOJICHCTBHE COJIBI WUIH MEJla

C COJISTHOHM KUCIIOTOM).

Hab6mronenue npru3HakoB MPOTEKAHKS

PacctaBnsaTs K03 HUIMEHTHI

B YPAaBHEHMSIX XUMUUYECKHUX PEAKIIH.
HabmronaTh 1 onuceiBaTh 00BEKTHI IIPU
MPOBEJICHUH JEMOHCTpaLUA

1 1JaOOPaTOPHBIX OIBITOB.

[IpoBOAUTH BRIUKCIIEHUS TIO OpMYyJIaM
XUMUYECKUX COSAMHEHUN U YPaBHEHUSIM
XUMHYECKHX PEAKIIUH.

[IpuMeHATh €CTECTBEHHO- HAYYHBIE METO/IbI
MO3HaHMS (B TOM YHCJI€ HAOIIOICHUE,
MOJIETTUPOBaHUE,

AKCIIEPUMEHT ¥ OCHOBHBIC OTIEPAITH
MBICTUTEIIBHON JeATEHhHOCTH

(cpaBHeHUe, K1accuuKaIus)

BricTpanBath pa3zBepHyThI€ MUCbMEHHBIE U
YCTHBIE OTBETHI C OMTOPOM

Ha nHMOPMAITUIO U3 YueOHMKA

U CIPaBOYHBIX MaTE€pPHANIOB, TPAMOTHO
WCII0JIb30BATh U3yYEHHBIN NOHATUNHBIN annapar
Kypca XUMHH
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XUMHUYECKUX peakiuil (pa3iokeHue caxapa,
B3alMO/JICHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM
Oapusi, OJIy4YeHHUE U pa3yio’KeHHUE THIPOKCH A
meau (II) npu HarpeBanuu, B3auMoIeCTBHE
xeinesa ¢ pactBopoM cosit Meau (11). OnbIThl,
WUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACCHI.
Jlabopamopuvie onvimoi: Co3nanue

MOJIEJIe MOJIEKYIT (I1apOCTEP>KHEBBIX).
Onucanne pU3NYECKUX CBOMCTB 00pa31ioB
HEOPraHMYECKUX BEIIECTB —METaUIOB U
HEMETaJJIOB.

Hab6mronenune pusnyeckux (MmiaBieHUE BOCKa,
TasiHUE JIbJ1a) U XUMUYECKUX (TOpEeHue CBEYH,
MPOKAJIMBaHNUE METHOU MTPOBOJIOKH) SIBJICHUM.
Habmntonenue u onucanue Npu3HaKkoB
NPOTEKaHUs XUMUYECKUX PEAKIIUN Pa3HbBIX
THUIIOB.

Buviuucnenus:

OTHOCHTEJIbHOM MOJIEKYJISIPHOM Macchl BELIECTB,
MOJISIPHOM Macchl, Macchl

BEIIIECTB, MACChl U KOJIMYECTBA BEILIECTBA;
MacCOBOM JI0JIM XUMUUECKOTO 3JIEMEHTA I10
(bopmyIie coeMHEHus;
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10 YPAaBHEHMSIM XUMHUUYECKHUX PEaKIIMA:
KOJIM4YECTBA, MACCHI BEILECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
peareHTOB UiM IIPOLYKTOB peaKuu

Hroro no pazneny

20

Baxnelinme NMpEeaACTABUTEC/IN HEOPraHUICCKHUX BCIIECCTB

2.1

Bosnyx. Kucnopon.
[lonstue 06
OKCHaax

6

Bo3snyx — cmeck razos. Coctas Bo3ayxa.
Kucnopon — anemeHr u nmpocroe

BenlecTBo. HaxoxaeHue kucnopoaa

B IIpUpoOe, PU3NIECKUE U XUMHUIECKUE
cBolcTBa (peakuuu ropeHust). OKCHUIBI.
[Ipumenenue kucnopoaa. CriocoOsl
MOJIy4EHUS] KUCIOPO/ia B JIaOOpaTOPUU U
poMbIIUIEHHOCTH. KpyroBopot kucnoposa B
npupoje. O30H —

AITOTPOTHASI MOAU(PHUKAIUS KUCIOPOIa.
TennoBoii 3P heKT XUMHUUIECKON pEeaKIuH,
TEPMOXUMHYECKUE YPaBHEHUS, K30~

Y SHIOTEPMHUUYECKHE peakuu. TOmINBO: yrojiap u
MeTaH. 3arpsi3HEHUE BO3/yXa, YCUICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO
CJO4L.

Xumuueckuii IKCnepumenm:
Jemoncmpayuu:

KauectBeHHO€ onpenenenue coepaHus
KHCJIOpOJia B BO3yX€

[Tonyyenue, coOupanue, pacro3HaBaHue

Hcnosib30BaTh XUMUYECKYIO CUMBOJIUKY IS
cocTaBlieHUs1 GOpMYJ BEIIECTB, MOJIEKYIISIPHBIX
YPaBHEHUN XUMUYECKNAX PEAKIUN C y4aCTUEM
KHACJIOpOJa.

XapaxkTepu3oBaTh (OIMCHIBATh) COCTAB
BO31lyXa, PU3NUECKHE U XUMHUECKUE

CBOICTBA KUCJIOPO/Ia, CIIOCOOBI €r0

IIOJIy4€HUs!, IPUMEHEHUE U 3HAYCHUE B
IIPUPOJIE U )KU3HU YEIIOBEKA.

CpaBHUBATB peakMy TOPEHUS U

MEJIEHHOTO OKHUCIICHUS.
OOBACHATH  CYLIHOCTh
npobseM, CBSI3aHHBIX C
BO3/yXa.

CnenoBats npaBuiiam 0e30macHOi paboThl B
JabopaTopuu

IIPYU UCIIOJIB30BAHUN XUMHUUYECKOM TOCYIbl U
000pyI0BaHuUs, a TAaKXKe [IPaBUIIaM
o0palleHHsl ¢ TOPIOYHMMU BELIECTBAMH.
[TnanupoBaTh U OCYLIECTBIATD

9KOJOI'M4€CKUX
3arpsA3HCHUEM
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U U3y4eHHUe CBOMCTB kuciopoaa. Habmonenue
B3aMIMO/ICHCTBUS BEIIECTB C KUCIOPOJOM U
YCIIOBUSI BOBHUKHOBEHUS U ITPEKPAIICHUS
ropeHus (1oxapa).

Jlabopamopmuwiii onvim: O3HAKOMIICHHUE C
00pa3iamMu OKCUJIOB 1 OTMCaHUE UX
CBOWCTB.

Ilpakmuueckas paboma:

Ne 3. Tlony4yenue u cobupanue

KHCJIOPO/1a, U3YUEHHUE €T0 CBOHCTB.
Buviuucnenus:

MOJICKYJISIPHON MacChl KUCJIOPOJa H 030HA
Ha OCHOBAHMH aTOMHOM MacChl
XHMHYECKOTO JJIEMEHTA; KOJIMYECTBA,
Macchl BEILIECTBa

M0 ypaBHEHUSIM XUMHUYECKUX PEaKIUn

Ha MPAKTUKE XUMUYECKHE
AKCIEPUMEHTBHI, IPOBOIUTH HAOJIIOICHUS, 1e1aTh
BBIBOJIBI 110 PE3YJIbTaTaM

AKCTIEPUMEHTA TP MPOBEICHUH JTa00PaTOPHBIX
ONBITOB M IPAKTHUYECKON pabOTHI.

BbruncnsTh KOJIMUECTBO BellecTBa, 00bEM raza
o ¢hopMyIam.

YyacTBOBaTh B COBMECTHOM paboTe B

rpymnre.

BricTpanBath pa3zBepHyThI€ MUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOU

Ha MHPOpMAIUIO U3 yueOHHKA

U CIPaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO
WCITOJIb30BATh U3yYEHHBIN NOHATUIHBIN anmnapar
Kypca XUMHH

2.2

Boaopon. [lonsitue o
KHCJIOTaX U COIAX

Bopopon — aneMeHT u nmpocTtoe

BellecTBO. Haxoxaenue Bojgopoaa

B IIpupoie, GU3NICCKUE U XUMUYECKHUE CBOMCTBA,
IpUMEHEHUe, criocoObl nonydeHus. Kucnoter u
COJIH.

MonsipHblii 06beM ra3oB. PacueTs! o
XUMUYECKUM YPaBHEHUSIM.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpbIBaTh CMBICIT H3Y4aeMbIX TOHITHN
NPUMEHSTh 3TU TOHSITHS TIPH OTIMCAHUH CBOWCTB
BEIICCTB M MX MPEBPAIICHUH.

XapakTepu3oBaTh (ONMUCHIBATh) (DU3UUECKUE U
XAMUYECKHE CBOMCTBA BOJIOPOJIA, CIOCOOBI €ro
MOJIy4YeHUs], IPUMEHEHHUE.

Cobupats mpubdop UTsi HOTyYSHHs BOJIOPOIA.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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Y pacrio3HaBaHUe BoJopoaa. BzanmoneiictBue
BoJIopoAa ¢ okcuaom menu (II).
Jlabopamopmuwiii onvim: B3aumopaecTaue
KUCJIOT ¢ MeTauiaMu. [lpakmuueckas paboma:
Ne 4. Tlonyuenue u coOupanue BOJOpOa,
W3yUYEHHE €r0 CBOMCTB.

Buviuucnenus:

00beMa, KOJIMUECTBA BEIIECTBA I'a3a 1o

€ro U3BECTHOMY KOJINYECTBY BEIIECTBA

W1 00bEMY;

00BEMOB ra30B M0 YPaBHEHUIO PEAKIIUU Ha
OCHOBE 3aKOHA 00bEMHBIX OTHOIIICHHH ra30B

JUTSL COCTaBJICHHSI (POPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPAaBHEHUH XUMHUECKUX PEaKIni
C y4acTHEeM BOJIOPO/Ia.

BbIyucisiTe MOJISIPHYIO Maccy BEIIIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM Ta3a, Maccy
BEIlECTBA.

[IpoBOAUTH pacyeThl 1O ypaBHEHUSIM
XUMUYECKUX PEAKIUNA: KOJIMYECTBA, 00beMa,
MacChl BEIIECTBA 10 U3BECTHOMY KOJIMYECTBY,
00beMy, Macce peareHTOB WIH MPOJYKTOB
peaKIum.

CrnenoBath npaBuiaM 0€30TacHOM pabOTHI B
1a00paTOPUH UCTIOTH30BAHIHN XUMUUYECKOU
MOCY/IbI ¥ 000OPYIOBaHUS, a TAKKE

MpaBuiIaM 00pallleHus C TOPIOYUMU
BEIIIECTBAMH B OBITY.

[1nanupoBaTh M OCYLIECTBIISTH HA

MPAKTHUKE XUMUYECKUE

AKCIEPUMEHTBI, IPOBOIUTH HAOIIOICHUS, 1eaTh
BBIBOJIBI 110 PE3yJIbTaTaM

AKCIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOM paboTe B

rpymnme

2.3

Bopa. Pactsopel.
Ilonarue
00 OCHOBAaHHAX

dusnueckue ceorcTBa BoJabl. Bosa kak
pacTBOPUTENL. XUMHUYECKHE CBOMCTBA BOBI.

PaCKpBIBaTB CMBICJI U3Yy9aCMBbIX MOHATUM U
MNPUMCHATH 3THU IOHATHUA ITPU OITUCAHUN CBOMCTB
BCIICCTB U UX HpeBpaIJ.[eHPIfI.

24



OcHoBaHusl.

PactBops1. Posib pacTBOpOB B npupojie 1 B
YKU3HU yesioBeka. KpyroBopoT BO/IbI B
npupojie. 3arpsi3HEHHE TPUPOIHBIX

BoJI. OXpaHa U OYMCTKA IPUPOIHBIX BO/I.
Haceimiennbie 1 HEHACHIIICHHBIE PACTBOPHI.
PacTtBopuMOCTh BemiecTn

B Bojie. MaccoBasi J10Jisl BEIIECTBA B
pacTtBope.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

PacTBOpeHue BemecTB ¢ pa3InyHON
pPacTBOPUMOCTHIO.

B3anmoieticTBre BOIBI ¢ METa/UIaMH (HaTpUEM U
KaJIBIIEM ).

HccnenoBanue pacTBOPOB KUCIIOT

Y LIEJI0YEH C TOMOIIBIO UHINKATOPOB.
Jlabopamopnvie onvimul UccnenoBanue
0COOCHHOCTEN pacTBOPEHUS BEIIECTB C
Pa3JInYHON pacTBOPUMOCTBIO.
[IpuroToBiieHue pacTBOPOB

C OIPEICTICHHOM MacCOBOM JI0JIEH PACTBOPEHHOTO
BEILIECTBA.

Ilpaxmuueckas paboma

Ne 5. IlpuroroBiieHue pacTBOpOB €
OIpeICTICHHON MacCOBOM JI0JIeH

XapakTepu3oBaTh (PU3UUECKHE

¥ XUMHUYECKHE CBOHCTBA BOJIBI, €€ POJIb KaK
pacTBOPUTEIIS B IPUPOAHBIX MPOLIECCAX.
CocTaBnsiTh ypaBHEHUS XHMUYECKUX PEAKIIUNA C
Y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTh 3KOJOTMUYECKUX MPOOIIeEM,
CBSI3aHHBIX C 3arpsI3HEHUEM MPUPOIHBIX BOJ,
CHI0COOBI OYMCTKU BOJIBI OT IIPUMECEH, MEPHI TI0
OXpaHe BOJ

OT 3arps3HEHUs.

[TraHupOBATH M OCYIIECTBIIATH Ha

MPaKTHKE XUMUYECKHE

AKCTIEPUMEHTBI, IPOBOINTH HAOTFOICHHSI, IeTIaTh
BBIBOJIBI IO PE3yJbTaTaM

HKCIIEPUMEHTA TPU MPOBEICHUH Ja00PaTOPHBIX
OTIBITOB U ITPAKTUYECKON pabOTBHI.

CrnenoBath npaBuiiaM 0€30TacHOM paboOTHI B
1a00paTOpPUU IIPU MCIIOJIb30BAaHUH
XUMHUYECKOH NOCYIbl U 000PYIOBaHMUSL.
ITpoBOANTH BBIUMCIICHUSI C IPUMEHEHUEM
HOHATHUS «MaccoBasi J10J1s1 BEILECTBa

B PacTBOpEY.

BeicTpanBath pa3BepHyThie TUCHbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOMH
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PacTBOPEHHOTO BEIIECTBA.

Buruucnenus:

C UCIIOJIL30BaHUEM ITOHSATHS «MaccoBas H0JIs
BEILIECTBA B paCTBOPE»

Ha HH(OPMAIHIO U3 yIeOHHKA

Y CIIPaBOYHBIX MAaTEPHUAIIOB, TPAMOTHO
WCII0JIb30BATh U3yYEHHBIN IOHATUMHBIN anmnapar
Kypca XUMHH

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUIEeCKUX
COEIMHEHUN

11

Kinaccudukanust HEOpraHU4eCKUX COCTUHEHUMN.

Oxkcunpl. Kitaccudukanust OKCHAOB:
cosieoOpa3yronire (OCHOBHbBIC, KUCIOTHBIE,
am(poTepHbIe)

u HecoseoOpazyromue. Homenknatypa
OKCHJIOB. DU3UUECKHE U XUMHUYESCKUE
CBOMCTBA OKCHOB.

[Tosrydenmne oKCUIOB.

OcHoBanust. Knaccudukarus o0CHOBaHUI:
1IEJI0YM U HEPACTBOPHUMBIE OCHOBAHUSI.
Howmenknarypa ocHoBanuii. ®u3nyeckue u
XHUMHYECKHE CBOMCTBA OCHOBAHUI.
[TomydyeHne 0CHOBaHUM.

Kucnotel. Kimaccudukanust Kucior.
Howmenknarypa kucior. ®usnyeckue u
XHMHYECKHE CBOMCTBA KUCIIOT. Psy
aktuBHOCTH MeTaioB H.H. bekerosa.
[Tonyyenue kucnor.

Comu. Homenknarypa coneit. dusnueckue u
XUMUYECKUe cBoicTBa coliel. [lonyuenue
COJICH.

['eneTnyeckas CBsI3b MEXKIy KJIIACCAMU
HEOPraHMYECKUX COETMHEHUI.

Knaccuduuupoars nzyyaembie BELIECTBA 10
COCTaBY U CBOMCTBaM.

CoctaBisTh (OPMYIIBI OKCHIOB, KUCTIOT,
OCHOBaHMH, COJIeH N HA3BIBATh NX

10 MEKIyHapOJJHOW HOMEHKJIATYypE.
[IporHo3upoBaTh CBOMCTBA BEIECTB

Ha OCHOBE OOIIMX XUMHUYECKUX CBOICTB
M3YYEHHBIX KJIaCCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCAL.

CocTaBsTh MOJIEKYJISIPHBIE YPABHEHHUS
peakunii, WITIOCTPUPYIOIUX XUMHYECKHE
CBOMCTBA U CIIOCOOBI MOJTyYEHUS BEIIECTB
M3YYEHHBIX KJIACCOB/TPYIII, a TaKKe
MOATBEPKAAIOIINX T'€HETHUECKYIO0 B3aUMOCBS3b
M€Ky HUMHU.

[Ipon3BOAUTE BEIYKMCIICHUS

10 YPABHEHUSIM XUMUYECKHUX PEAKLIHM.
[InanupoBaTh U OCYHIECTBIIATH HA

MIPaKTUKE XUMUUYECKHE

AKCIEPUMEHTBHI, IPOBOIUTH HAOMIOICHUS, IeaTh
BBIBO/IBI 110 Pe3yJIbTaTaM

AKCIIEPUMEHTA IIPU MPOBEACHUN
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O0pa3ibl HEOPraHWYECKUX BEUIECTB PA3IUNIHBIX
KJIACCOB.

OMBITHL, WJUTIOCTPUPYIOLINE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPTaHMYECKUX

BEIIIECTB.

Jlabopamophvie onvimul

Ornpenenenre pacTBOPOB KUCIIOT

Y 1IEJI0YEH C MOMOIIBI UHANKATOPOB.
N3yuenne B3anMOIeHCTBUS KUCIIOT

C METaJUIaMH, PEaKIIMi HEUTpaTU3allUH.
B3anmoperictBue pacTBOpa CEpHOM KHCIIOTHI C
okcuaoM meau (I1).

[TonmydeHre HepacTBOPUMBIX OCHOBaHH .
BrITecHeHME 0THOTO MeTaju1a APYTUM U3
pacTBopa CoJIu.

Ipaxmuueckas paboma

Ne 6. Pemrenne skcniepruMeHTaIBHBIX 3a/1a4

1o TEME «Baxueiimue KJIACCEI
HEOPraHWYECKUX COCITUHCHHIN.
Buviuucnenus:

0 YpaBHCHUSAM XUMHYCSCKOH pe€aKuuu:
KOJIN4YCCTBAa BCIICCTBA, O6’b€Ma, MacCChbl IIO
HN3BCCTHOMY KOJIMYECTBY BCIICCTBA, O6L€My,
MacCCe pCarcHToB

HJIN IIPOAYKTOB pCaAKIINU

71a00paTOPHBIX OTIBITOB U MPAKTHYECKHX PadoT.
CnenoBatb npaBusiam 0e3onacHOi paboThI B
naboparopuu

IIPU UCIIOJIb30BAaHUHM XUMUYECKOU MOCYABI U
000pyI0BaHUS.

BricTpanBath pa3BepHyThI€ MUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOU

Ha UHPOpMAIUIO U3 yueOHHKA

Y CIPAaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO
WCIIOJIb30BATh U3yYEHHBIN NOHATUHHBIN anmnapar
Kypca XUMHH

Hroro no pazneny:

30
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Hepno;mqecmm 3aKOH " Hepuo;mqeucaﬂ CUCTEeMA XUMHUYECCKHUX 3JICMCHTOB I[. H. MeHnaeieeBa. CTpoe}me aTOMOB.
XumMuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakummn

3.1 [lepuoanueckuii
3aKOH

u [lepnonnueckas
cucrema
XUMHUYECKUX
JJIEMEHTOB

Crpoenue atoma

. . Menpneneesa.

7

[TepBpie  TOTMBITKM  KIIACCH(PHUKAIIUU
XUMUYECKUX dremeHToB. [lonsarue o
rpyIIax CXOJHBIX JJIEMEHTOB

(11€TI0YHBIE U 1IE€J0YHO3EMENIbHbIE METaLIbI,
raJIOreHbl, THEPTHBIE Ia3bl). DJIEMEHTbI, KOTOPbIE
00pa3ytoT aMmpoTepHBIEC OKCUBI U THAPOKCU/IBI.
[Tepuonnueckuii 3akoH. [leproauueckas cucrema
XUMHUYECKUX DJIEMEHTOB

J.1. MenneneeBa. KopoTkonepuoaHas u
JuInHHONIepuoaHas hopmsl [leprnonnyeckoit
CHUCTEMbI XUMHUYECKHX djieMeHToB J[. 1.
Menaeneesa. [leproasl u rpymnibl.

PuU3NYECKU CMBICI

MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIa U
TCPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoCTaB aTOMHBIX

anep. M3otonsl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX 000JI04€K aTOMOB NEpBHIX 20
XUMHUYECKUX 31eMeHTOB [lepuoanueckoit
CUCTEMBI

.M. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO 3JI€MEHTA

10 €ro noJjoxenuto B [lepnoanueckoii cucreme
J.. MennaeneeBa.

3aKOHOMEPHOCTH U3MEHEHHUS painyca

PackpbiBaTh CMBICII IEPUOIUYECKOTO 3aKOHA.
OnuceBaTh CTPOCHUE TAOTHUIIBI
«[lepuoanueckasi cucTeMa XUMHUECKUX
anemeHToB JI.U. Menneneeray.
MopenvupoBaTh CTPOCHHE aToMa,
HHEPreTUYECKUX YPOBHEN U ITOAYPOBHEN NPH
MTOMOIIIM PUCYHKOB, AJIEKTPOHHBIX
KOH(UTYpaluii U 3NEKTPOHHO-TpaduIecKuX
dbopmy.

[TosicHATH pu3HUecKuil CMBICIT

MOPSAKOBOTO HOMEPA, HOMEPOB MEePHOIa U
TPYIIIBI JIEMEHTA.

XapakTepru30BaTh XUMUYECKUE FTIEMEHTBI
MEPBBIX TPEX MEPHUOJIOB, KATUN, KAIbIIUN U UX
COEAMHEHUS 1O MOJIO0KEHUIO

B [lepunoanueckoii cucreme JI. 1.
Meuneneena.

OOBACHATD 00ITHE 3aKOHOMEPHOCTH B
M3MEHEHUN CBOMCTB XUMUYECKUX
AIIEMEHTOB (M3MEHEHHE PaInyCOB aTOMOB,
AIIEKTPOOTPHUIATETLHOCTH, BAJICHTHOCTH)

U UX COeOUHEHUN

B IIpe/iesiaX MajbIX EPUOJOB U IJIaBHBIX
MOATPYIII C YYETOM CTPOCHHS UX

aTOMOB,;
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ATOMOB XUMHYECKHUX 3JIEMEHTOB, METAINTMYECKUX
Y HEMETAJUTMYECKUX CBOMCTB MO IpyIIaM 1
MIePHO/IaM.

3nauenue [leproanueckoro 3akoHa

u [leppoanyeckoi CuCTeMbl XUMUYECKHUX
AJIEMEHTOB I PA3BUTHS HAYKU U TTPAKTUKH.
J.1. MenneneeB — yueHbIi

U TPaXJIaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

BzanmopaericTBre ruipoKCuIa IMHKA C
pacTBOpaMu KHUCIIOT | IIEJI0YEH.
MopenupoBaHu€e CTPOECHHS MOJIEKYII IIPH
TTOMOTIIM PUCYHKOB, MOJICJICH, AIIEKTPOHHBIX U
CTPYKTYpHBIX (popmyi. Tabnuma
«Ileproanyeckasl cucTteMa XMMUYECKUX
3JIEMEHTOB

J.. MenneneeBay.

Jlabopamophvie onvimvl O3HAKOMIICHHUE C
o0Opa3laMu MeTasioB 1 HEMETaJJIOB

Y4acTBOBaTh B COBMECTHOH paboTe B

rape WM rpymie.

BeicTpanBath pa3BepHyThIe MUCHMEHHBIE U
YCTHBIE OTBETHI C OIIOPOU

Ha UH(opMaLHIO U3 yueOHUKA U IPYTUX
MCTOYHUKOB, B TOM 4Hciie MIHTepHeTa

3.2

XuMuyeckas CBA3b.
OKHCIUTENTBHO-
BOCCTaHOBHTEIILHBIE
peakuuu

Xumnueckas cBs3b. KoBaneHTHas (nmossipHas u
HEMOoJIsIpHast) CBSA3b. DJIEKTPOOTPUIATEIBHOCTD
XMMHMYECKUX 311eMEHTOB. MloHHas cBs3b. CTeneHb
okucieHus. OKUCIUTETbHOBOCCTAHOBUTEIIBHBIE
peaxuuu. [Iporeccer

PaCKpBIBaTB CMBICJI U3YIACMbIX MMOHSATHH.
OnpeneJme BHU/JI XMMHYECKOM CBS3H B
COCIMHCHUMU.

MOI[eJ'II/IpOBaTB CTPOCHUC MOJICKYI IIpU
MNoMOIIN PUCYHKOB, Moz[eneﬁ, QJICKTPOHHBIX

U CTPYKTYPHBIX (OPMYIL.
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OKHUCIICHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U
BOCCTaHOBUTEIN. XUMUYECKHUI SKCIIEPUMEHT:
U3ydeHre oOpa3IoB BEIIECTB METAILIIOB

Y HEMETAJIOB, B3aUMOJICUCTBHE

TUAPOKCH/IA IIUHKA C PACTBOPAMHU KUCIIOT U
1IEJI0Y€H, MPOBEACHUE OTBITOB,
WJUTFOCTPUPYIOITUX TPUMEPHI
OKHCJIUTETHFHO-BOCCTAHOBUTEIBHBIX

peakuuii (ropeHue, peakiuu

Pa3oKEHUs1, COCUHEHMUS).

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OMNBITHL, WJUTIOCTPUPYIOITHE TPUMEPHI
OKHCITUTETHFHO-BOCCTAHOBUTEITHHBIX

peakmuii (ropeHue, peakimuu

pa3lIoKEHUs, COCMHECHNS)

Hcnonp30BaTh XUMUUECKYIO CHMBOJIMKY IS
cocTaBlieHUsT (POPMYJT BEIIECTB, AIIEKTPOHHOTO
OanaHca peakiuii.

Ornpenenars CTeNneHb OKUCICHHS aTOMOB
XUMHYECKHUX 3JIEMEHTOB 110 (hopMyiiam

Y COCTaBJISATh POPMYIIbl OMHAPHBIX COETUHEHUM
10 CTENIEHU OKHUCIICHUSI aTOMOB XUMHUYECKUX
AJIEMEHTOB.

OrnpenensaTb OKUCTUTEND U

BOCCTaHOBHUTEIIb. PaccTaBisITh
KO2(DPHUITUEHTHI B CXeMax MPOCTHIX
OKHCIIMTEITbHO-BOCCTAHOBUTEIBHBIX

peaKkuii METOIOM JIEKTPOHHOTO

OanaHca.

HabmonaTh XuMHU4YecKue OMbITHl 1O

IJIaHYy, aHATU3UPOBATh U JIENIaTh

BBIBO/IBL.

Hcnons3oBate UKT miis co3manus Moaenei,
MOATOTOBKH MPE3EHTAIN, TOKJIaJ0B 110 TEME.
BricTpanBath pa3zBepHyThI€ MUCbMEHHBIE U
YCTHBIE OTBETHI C OTIOPOi

Ha nHMOPMAIIIO U3 yueOHUKA U JPYTUX
MCTOYHUKOB, B TOM uncie MurepHera

Wroro no pazgeny 15
PeszepBHOE Bpemst 3
OBIIEE YNCJIO YACOB 68
1O ITPOI'PAMME
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9 KJIACC

No HaunmenoBanue KommuectBo OCHOBHBIE BUJIBI JCSATEIHHOCTH
/1 pa3ziesoB U TEM 4acoB Coneprxanue o0ydeHus 00yJarommxcs
y4eOHOTO IpeMeTa
BemecTBo u XuMHYecKHe peakuul
1.1 | IloBTOpenue ) [Tepnognueckui 3akoH. [lepnonnueckas XapakTepru30BaTh XUMHUYECKHUE DIIEMEHTBI

u yriyOneHue
3HAHUH OCHOBHBIX
paszenoB Kypca

8 xiacca

CHUCTEMa XUMHYECKHX DJIIEMEHTOB
.. MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B NU3MEHEHUH CBOMCTB
XUMHUYECKUX JIEMEHTOB MIEPBBIX TPEX
TIEPHOJIOB, KNS, KATBIIAS U UX
COEIMHEHUH B COOTBETCTBUU

C MOJIOKEHHEM DIIEMEHTOB

B [lepuoanueckoil cucteMe U CTpOECHUEM
UX aTOMOB.

CtpoeHue BeniecTna: BUbl XUMUYECKON
CBs3H. THUIBI KPUCTAIIIMYECKUX
PEILIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTAITMYECKON
pEIIeTKH U BUAa XUMUYECKOH CBA3H.
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBOMCTBA BELIECTB, OTHOCSIIUXCS

K pa3IMYHBIM KJIacCaM HEOPTaHHUYECKUX
COCIMHEHUH, TEeHETUYECKasl CBSI3b

HCOPraHN4YCCKNX BCHICCTB.

MIEPBBIX TPEX MEPUOJIOB, KAIHS U KaJIbIIUS
0 UX MOJOXKEHUIO B [leprnoanueckoit
cucteme /1. 1. Menneneena.
KnaccudummpoBats 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3yICHHBIX
KJIACCOB.

OnuceiBaTh 00LIME XUMUYECKHE
CBOMCTBA BELIECTB Pa3IMUHBIX KJIACCOB,
MOJATBEPKIaTh CBOMCTBA IPUMEPAMU
MOJIEKYJIIPHBIX YPaBHEHHH XUMHUYECKUX
peaKiuii.

Onpenensarb BUJ XUMUYECKOU CBA3U

Y TUI KPUCTAJUTMYECKOMN PELIETKH
BEIIIECTBA.

[TporHo3upoBaTh CBONCTBA BEILIECTB

B 3aBUCUMOCTH OT UX CTPOCHHSL.
BricTpauBath pa3BepHyThIE MTUCbMEHHbBIE
1 YCTHBIE OTBETHI C ONIOPOM

Ha “H(pOpMAIHIO U3 yueOHHKa

U CIIPABOYHBIX MAaTCpHUaAJIOB, I'PAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu: 03HAKOMJIIEHUE C
MOJEJISIMU KPUCTAIUTAYECKUX

pemieTox

HEOPraHUYECKUX BEIIECTB — METAJNIOB U
HeMeTaJuIoB (rpaduTa U aiMasa),
CJIOXHBIX BELIECTB (XJIOpUAa HATPHSI)

UCII0JIb30BATh U3yYEHHBIM IOHATUNHBIN anmapar
Kypca XUMHH

12

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHNYCCKUX

peakiui

Kiaccudukanust XMuMUYecKuX peakiui
10 Pa3JINYHBIM MPU3HAKaM (TI0 YHCITY

1 COCTaBY YYaCTBYIOIIHNX B PEAKIINH
BEILIECTB, [0 TEINIOBOMY 3P dEKTY,

10 U3MEHEHUIO CTEeTeHEN OKUCIICHUs
XMUMHYECKUX 3JIEMEHTOB,

o 00paTUMOCTH, TIO YI9aCTHIO
Karaau3aropa). JK30-

U SHJIO0TEPMHUYECKHE PEaKIIny,
TEPMOXUMHUYECKHUE YPABHEHUSI.
[ToHsITHE O CKOPOCTU XUMHYECKOM
peakuuu. [TonsiTHe 00 00paTUMBIX

U HEOOPATUMBIX XUMUYECKHUX PEAKIUIX.
[ToHsITHE O TOMOTE€HHBIX M T€TEPOr€HHBIX
peakmusx. [lonstue o karanuse.
[TonsaTHE O XMMUYECKOM PaBHOBECHUHU.
@DaxTOopHI, BIUSIONINE HA CKOPOCTh
XUMHYECKOH peakiluy U MOJI0KEHUE
XUMHUYECKOTO PABHOBECHSI.

OKHCIINTENHHO-BOCCTAHOBUTEILHEIC

PackpbIBaTh CMBICI N3y4aeMBbIX TOHATHIA
Y IPUMEHSTH ITH MOHSATHS MPU ONTUCAHUT
CBOWCTB BEIIECTB U UX MTPEBPALLIEHU.
KnaccudunmpoBars xumMmuueckue
pPEaKIMY 110 Pa3JINYHBIM IIPU3HAKAM.
YcTanaBnMBaTh 3aBUCUMOCTBb CKOPOCTH
XUMHUYECKON PEAKIUU OT PA3INYHBIX
(hakTopoB.

[Iporuo3upoBaTh BO3MOXKHOCTH
MIPOTEKAHNS XUMUYECKUX ITPEBPALIECHUI
B Pa3JIMYHBIX YCIOBHUSX.

Ornpenenarb OKUCIUTETb

u BoccTaHoBuTenb B OBP.

CocTaBisTh IIEKTPOHHBIN OanaHc
peaKuu.

[Ipon3BOIUTE BEIYKMCIICHUS

10 XUMHUUYECKUM ypaBHEHUSIM.
YdacTBOBaTh B COBMECTHOU paboTe

B [1ape WK TpyIIe.

BBICTpaI/IBaTB Pa3BCPHYTHIC IMCbMCHHBIC
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peaxiuu, EKTPOHHBIN OalaHC
OKHCIIUTENIbHO-BOCCTAHOBUTEIHHOM
peakuuu. CocraBiieHUEe YypaBHEHUM
OKHCIIUTENFHO-BOCCTAHOBUTEIBHBIX
peaKImii C UCMIOJIBL30BAHUEM METOIa
3JIEKTPOHHOTO OajnaHca.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanme  3aBHCUMOCTH  CKOPOCTH
XUMHYECKOM pEaKIMu OT  BO3JCHCTBUSA

pa3Iu4HbIX (PaKTOPOB.

OMBITHL, WJUTIOCTPUPYIOITUE TPUMEPHI
OKHCITUTETHFHO-BOCCTAHOBUTEITHHBIX
peakmuii (ropeHue, peakiuu
pa3lIoKEHUsI, COCMHECHNS).
Buviuucnenus:

KOJIMYECTBA BEIECTBA, 00bEMa U MacChl
peareHToB WK IPOAYKTOB O
YpaBHEHUSM XUMHUYECKUX PEaKIUi

Y YCTHBIE OTBETHI C OIIOPOM Ha

nH(pOpMaLKIO U3 yYeOHHUKA

Y CIPaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO
WCII0JIb30BATh U3yYEHHBIN IOHATUNHBIN anmnapar
Kypca XUMHH

13

DIEKTPOTUTHISCKAS
JIACCOIHAIHS.
XHUMHUYECKUE PEAKITHH
B pacTBOpax

Teopust 37EKTPOMUTAUECKOUN
JUCCOLMAIAN. DJIEKTPOTUTHI

Y HEAJIEKTPOIUThI. KaTHOHbI, aHMOHBI.
MexaHu3M AUCCOIUAIlNH BEIIECTB

C Pa3JIMYHBIMU BUJAMHU XUMHUYECKOU CBSI3H.
Crenenb gucconnanui. CUIbHBIC U Cl1a0bIe
3JIEKTPOJIUTHI.

Peakuyu nonnoro ooMena. YcioBus

PackppiBaTh CMBICT HU3y4aeMBbIX TOHATHIA, a
TaK)Xe CMBICIT TEOPUH

ANEKTPOJUTHYECKON aucconranuu. OObICHATH
MPUYHMHBI FIEKTPOIPOBOJHOCTH BOIHBIX
pPacTBOPOB BEIIECTB, pa3NIuyaTh ciaadbie U
CUJIbHBIE 3JIEKTPOJIUTHIL.

CocTaBisTh ypaBHEHUS AUCCOIMALINH
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MPOTEKAHUS PEaAKIMii HOHHOTO 0OMEHa, TTOTHBIE
Y COKpallleHHbIC MOHHBIC YPAaBHEHUS PEAKIIHH.
CBolicTBa KHMCJIOT, OCHOBAHUH U COJIEH B CBETE
NPEACTABICHUH 00  DIEKTPOJIMTUYECKOU
nuccormanuu. KadecTBeHHBbIE peaknuu Ha
noHsl. [lonsaTue o rugponuse

COJIEH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31eKTpOPOBOTHOCTH
pacTBOPOB BEIIECTB, Ipoliecca

JIMCCOIHMAIIAH KUCTIOT, IIeJIouei

1 coJieit (BO3MOKHO UCTIOJIb30BaHUE

BHJICOMATEPHAJIOB).

OIBITHI, WUTIOCTPUPYIOIIHE MPU3HAKA
NPOTEKAHUS pPEaKIuid HOHHOrO OOMEHa
(obpazoBaHMe oOcaaka, BBIJICIICHHE Tas3a,

o0pazoBaHuE BOJIbI).

PacrioznaBanve HEOPraHUYECKUX BEILECTB C
MIOMOIIBIO KAUeCTBEHHBIX PEaKLUN HA HOHBI.
JlabopamopHmuwiii onvim.

W3ydenue npu3HaKoB NPOTEKAHUS peaKluu
MOHHOTO 0OMEHa B PacTBOPAx MEKTPOIUTOB (C
o0pa3oBaHUEM OCaJIKa,

BbIJIEJICHHEM T'a3a, 00pa30oBaHHEM BO/JIbI).

KHCJIOT, IIeJI0YEeH B COJICH, IIOJIHBIC U
COKpaIIeHHbIC HOHHBIC YPABHCHUS

XUMHUYECKUX PEaKii HOHHOTO 0OMEHa, KpaTKHe
HMOHHBIC YPaBHEHUS MPOCTHIX PEAKIIUN THAPOJIN3a
CoJIeH.

Xapaktepru3oBaTh 00IME XUMUYECKHE CBOMCTBA
BEIIIECTB PA3JINYHBIX KJIACCOB Ha OCHOBE TEOPUU
ANEKTPOIUTUYECKON JUCCOLUALIHH;
MOJTBEPKIaTh CBOMCTBA MPUMEPAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH
XUMHYECKHX PEAKIIUH.

Pemate skciepuMeHTaIbHBIEC 33/1a49H T10

TeMe.

[TnanupoBaTh U OCYIIECTBIATH HA

MPAKTUKE XUMUYECKHUE

AKCIIEPUMEHTHI, TPOBOINTH HAOIIOICHUS, JIC/IaTh
BBIBOJIBI 110 PE3YJIbTaTaM

AKCIIEPUMEHTA MPU TPOBEACHHUH JIA0OPATOPHBIX
OTIBITOB M ITPAKTUYECKHUX PabOT.

CrnenoBaTh npaBuiiaM 0€301acHO PabOThI

B JJabopaTtopuu

MIPY UCTI0JIb30BAHUU XUMHUYECKOMN TTOCY IbI

1 000pyI0BaHUS.

[IpoBOIUTH BHIYKCICHUS 10 XUMUYECKUM
YPaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOM paboTe
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IIpakmuueckas paboma:

Ne 1. Penienue skcriepMMeHTAIBHBIX 33434 110
TEME.

Buviuucnenus:

110 YPABHEHUSIM XMMHUUYECKHUX PEaKIINH

B [Iap€ WIN TpyIIIIE.

BricTpanBath pa3zBepHyThI€ MUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOU

Ha MHPOPMAILMIO U3 YUeOHHUKA U IPYTUX
MCTOYHUKOB UH(OpMALIMU, B TOM YHUCIIE
Nurepuera

Hroro no pazneny

17

HeMeTanabl 4 MX coeIUHEHUS

2.1 OOmas
XapaKTEPUCTUKA
XUMHUYCCKUX
asieMeHTOB VIIA-

TPYIIIIBL
T"asoreunnt

OO6mras xapaKTepUCTUKA TAJIOTEHOB.
Oco0OEeHHOCTH CTPOCHHS aTOMOB, XapaKTePHbBIS
creneHu okucieHus. CtpoeHue u Gu3nIecKue
CBOMCTBA MPOCTHIX BEIIECTB — rajJOTCHOB.
XUMHYECKUE CBOMCTBA HA MPUMEPE XJI0pa
(B3amMOICHCTBHE C METAJIAMH,
HEMeTaJUTaMH, IEeJI0YaMH).

XJI0pOBOJOPOI. ConsHass  KHCIIOTa,
XUMHYECKHE  CBOWMCTBA,  MOJIy4€HHUE,
npuMeHenue. [lelictBue xjopa

1 XJIOPOBOJIOPO/JIa HA OPraHU3M YeJIOBEKA.
Baxwueiimme xJ10puibl ¥ UX HAX0XKICHUE B
MIPUPOJIE.

Xumuueckuii Ixcnepumenm:
Jemoncmpayuu:

OnBITHI, OTpaXkaromue GU3NIECKIe

Y XMMUYECKHE CBOMCTBA raJIOTEHOB M UX
COCMHEHUH (BO3MOYKHO MCIIOJIb30BAHUE

OOBACHATH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAIIJIOB U UX
COeIMHEHUH B Mpejenax MajblX MepHOI0B U
riaBHbIX noArpymni [leproaudeckoit cucTeMsl
XUMHUYECKHX HIEMEHTOB C YUETOM CTPOCHUS UX
aTOMOB.

Xapaktepru3oBaTh (PU3UUECKHEC

Y XUMHYECKUE CBOMCTBA MPOCTHIX

BEILIECTB TAJIOTCHOB (Ha IPUMEPE XJI0pa) U
CJIOHBIX BEILIECTB (XJI0POBOIOPO/Ia, XIOPHUIA
HATpHUA), CIOCOOBI UX MOTYYECHUS, IPUMEHEHHE
Y 3Ha4YCHHE

B IIPUPOJIE U KU3HU yenoBeka. Onpenensith
XJIOPUA-UOHBI B PaCTBOPE.

[InanupoBaTh M OCYHIECTBIATH HA

MPaKTUKE XUMUUYECKHE

HKCIEPUMEHTBI, TPOBOAUTH HAOIIOICHHS,
JieaTh BBIBOJIBI 110 pe3yJIbTaTaM
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BUJICOMATEPHAJIOB).

O3zHakomJieHHEe ¢ 00pa3liaMy XJI0PHUI0B
(rajoreHumoB).

Jlabopamopmuwiii onvim.

N3yuenne cBOMCTB COJISTHON KUCIIOTHI.
[IpoBeneHne KaueCTBEHHBIX peaKIuil Ha
XJIOPUJI-MOHBI.

Ipakxmuueckas paboma

Ne 2: TlosryueHue COSTHOM KUCIIOTHI, U3yYEHHE €€
CBOWCTB.

Buviuucnenus:

M0 YPaBHEHHUSM XUMUYECKUX PEaKIIHA, €CITH
OJIVH U3 pEareHToB JIaH B U30bITKE

HKCTIEPUMEHTA TP MPOBEICHUH JTa00PaTOPHBIX
OTIBITOB U ITPAKTUYECKUX paboOT.
CnenoBatb npaBusiam 0e30nacHON paboThI
B JJaboparopuu

IIPU UCTIOJIb30BaHUH XUMUYECKON MOCY/IbI
1 000pyI0BaHUS.

BricTpanBath pa3BepHyThI€ MUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOU

Ha UHPOpMAIHUIO U3 yueOHHKA

Y CIPaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO
WCITOJIb30BATh U3yYEHHBIN MOHATUNHBIN
amnmnapar Kypca XUMUHU

2.2

OO0m1as xapakTepuCcTUKa
XUMHUYECKUX AIIEMEHTOB
VIA-rpynnel. Cepa u
€€ COeMHEeHHUS

OO6mras XxapakTepucTuKa 371eMeHTOB VIA-
rpymnnbl. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHUSI.

Crpoenue u ¢puznyecKue CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOJia U Cepbl. AJIJIOTPOITHBIE
MoAU(UKAIIH KUCIOPOaa U cepbl. XUMHUECKHE
CBOICTBa CEpHI.

CepoBosiopoa, cTpoeHue, Gpuzndeckue u
XUMHYECKHUE CBOMCTBA.

Oxcupl cephl Kak MPeACTaBUTEIH KHUCIOTHBIX
OKCHJIOB.

Cepnas kucnoTa, pu3nvecKue

1 XUMHYECKHE CBOMCTBa (00IIHE KaK

OOBACHATD 00IITHE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB

VIA-rpynmsl 1 UX COETMHEHUH C y4€TOM
CTPOEHUS UX aTOMOB.

XapaxkTtepu3oBaTh GU3NUECKUE

Y XUMHYECKHE CBOMCTBA TPOCTOTO BELIECTBA CEPHI
U €€ COeqUHEHNN

(cepoBOI0pO/1a, OKCUAOB CEPBI, CEPHON KUCIIOTHI,
cynb(haToB), CIOCOOBI UX MOJTYUEHUS,
MPUMEHEHHE U 3HAUCHUE

B MIPUPOJIC U KU3HU uenoBeka. OnpenensTh
HaIU4Yue CyabhaT-nHOHOB B PacTBODE.

OOBACHATDH CYIIHOCTh SKOJIOTUYECKUX
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MpPEICTaBUTEIS KJIacCa KUCIIOT
U cnenuduaeckne). XMMHUISCKHE PEaKIUH,
JIeKAaIINe B OCHOBE MPOMBIIIJICHHOTO CII0c00a
IIOJIy4E€HMs CEpHOU KUCIIOTHL. [IpuMeHenue.
Comnu cepHOM KUCIIOTHI, KAYECTBEHHASI PeaKIUs
Ha Cy/lb(aT-HoH.

HaxosxneHnue cepsl 1 €€ coeJMHEHUH B

npupojie. XUMHYECKOE 3arpsiI3HEHNE
OKpY’Karollen Cpelibl COCTUHEHUSIMU

cepbl (KUCIIOTHBIE JOXK/IH, 3arpsI3SHEHUE BO3AyXa U
BOJIOEMOB), CITOCOOBI €r0 TIPEIOTBPAITICHHUS.
Xumuueckuit IKcnepumenm:

Jlemoncmpayuu:

O3HakoMmieHue ¢ 0Opa3iamMu cephbl U ee
COEIMHEHUSIMH (BO3MOXKHO HCIOJB30BaHUE
BHJICOMAaTEPHUAJIOB).

Hab6mronenue mporecca o0yriuBaHus caxapa Mo
JIEWCTBUEM KOHLIEHTPUPOBAHHOM CEpHOM
KUCJIOTHL. JlabopamopHvle onvimul:

N3yueHne XuMUYECKUX CBOMCTB

pasbaBiieHHOM cepHOU KUCIOTHI. [IpoBenenue
KayeCTBEHHOM peakluu Ha Cyab(haT-uoH U
HaAOII0ICHHE TPU3HAKA

€€ NMPOTEeKaHUS

npo6JeM, CBA3aHHBIX C TepepaboTKoN
COCAVHEHUH CEPBI.

[TnarrpOBaTH M OCYIIECTBIISITh HA

MIPAKTHKE XUMUYECKUE

9KCIIEPUMEHTHI, IPOBOIUThH HAOIIOICHUS, IeIaTh
BBIBOJIBI 110 PE3YJIbTaTaM

IKCIIEPUMEHTA.

CnenoBatb npaBuiaM 0e30nacHON paboThI

B JJaboparopuu

IIPH KCTIOJTH30BAaHUH XUMUYECKOU TIOCY/IbI

1 000pyI0OBaHUS.

[TpoH3BOIUTEH BEIYUCIICHUS TIO
XUMHUYCCKUM YPABHCHHSIM.

McnoJib30BaTh IPH BBITIOJTHEHUH YISOHBIX
3aJJaHUIl TEKCThl y4eOHUKa, CIIPaBOYHBIE
matepuainsl (Ilepuoauueckyro cuctemy
xXuMu4yeckux djaemenToB JI. Y. Menaeneera,
TabJIMIly paCTBOPUMOCTH KHCIIOT, OCHOBaHUM
Y COJIEH B BOJIE, DJICKTPOXUMHUYECKUI P
HANPSDKEHUN METaJIOB).

Hcnosib30BaTh IpH BHITIOJTHEHUH YU4E€OHBIX
3aJJaHuil U B Mpoliecce UCCIeA0BaTEIbCKOM
JEeSITeIbHOCTH HAyYHO-TIOMYISIPHYIO
JUTEPATypPy XUMHUECKOTO COACpPKAHMUS,
CIIPaBOYHbBIC

MaTepuaisl, pecypcsl aTepHeTa
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2.3

OOm1as xapakTepUCTUKA
XUMHYECKUX JIEMEHTOB
VA-rpynsl.

A30T, Pocdop u ux
COCTMHEHHUS

OO6m1as xapakTepucTuKa 3J1eMeHTOB VA-
rpymnmnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTePHBIC CTCTICHH OKUCIICHUSI.

A30T, pacripocTpaHeHHE B IPUPOE, PU3HUECKUE
Y XMMHUYeCKHe cBoiicTBa. KpyroBopor azora B
IPHUPOJIE.

AMMUak, ero pusnueckue 1 XMMHYECKHe
CBOWCTBa, MOJIydCHUE W IPUMEHEHHE.

Conu aMMOHWMS, X (PU3HUYECKHEC

Y XHMHYECKHE CBONCTBA, IPUMEHCHUE.
KauecTBeHHas peakiusi HA HOHBI aMMOHHUSI.
A3OTHAas KHCJIOTA, €€ MOoJIyYyeHHe,

bu3nYecKue U XMMHUUIECKHe CBOCTBA (00mne
KaK MpeJCTaBUTENs Klacca KUCIOT U
crienuduaeckue).

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMUS B
KayecTBe MUHEPAIbHBIX yI00peHUI.
XUMHUUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IH,
3arpsi3HeHUe BO3AyXa, IOUBbI U BOJJOEMOB).
docdop, amnorponHbie MoaubuKanuu dpocdopa,
duznyeckue U xumuueckue ceoictra. Okcua
hocopa (V)

1 GpochopHas KKCIIOTa, PU3NIECKUE

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB

VA-Tpyniibl 1 UX COEAUHEHUN C YYETOM CTPOEHUS
UX aTOMOB.

XapakTepu3oBaTb GU3NUECKUE

Y XMMHYECKHE CBOMCTBA ITPOCTHIX BEIIECTB
azota 1 gocdopa u ux

coeMHEHUM (aMMHaKa, CoJieii aMMOHHUSI, a30THOU
KHCIJIOTBI, HUTPATOB, okcuaa gochopa (V) u
dbochopHOIi KUCTOTHI, PocdaToB), CrIOCOOBI UX
MOJIy4eHUSs], IPUMEHEHHUE U 3HaU€HUE B IPUPOJIE
U KM3HU YelloBeKa.

OmnpenensiTb HOHBI aMMOHUS U pochaT-HOHBI B
pacTBope.

OOBACHATD  CYIIHOCTh  JKOJIOTMYECKUX
npoOsiieM, CBA3aHHBIX C  HaXO0XKJIECHUEM
coearHEeHUH a3oTa u Gocdopa

B OKpyxaromieit cpeae. [lnanuposars

Y OCYIIIECTBIISATh HA MPAKTUKE

XUMHYECKHE

AKCIEPUMEHTBHI, IPOBOIUTH HAOIIOICHUS, 1e1aTh
BBIBOJIBI 110 PE3yJIbTaTaM

AKCIEPUMEHTA IIPU MIPOBEICHUH JIA00OPATOPHBIX
OTIBITOB M TPAKTHYECKOM pabOTHI.

CrnenoBatb npaBuiiamM Oe30MacHON
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U XUMUYECKUE CBOMCTBA, MOTYYCHHE.
Hcnonp3oBanne Gpocharor B kauecTBe
MUHEPATBHBIX YI0OPCHHIA.

Xumuueckuit IKcnepumenm:
Jemoncmpayuu: O3HaKOMIIEHUE C
(¢u3nyeCKUMU CBOICTBaAMHM a30Ta,
docdopa

1 UX COSTUHECHUI (BO3MOKHO
MCII0JIH30BAaHNE BUIEOMATEPHAIIOB).
O3zHakomJieHHe ¢ 00pa3liamMu a30THBIX U
bochopHBIX yI0OpEeHUH.

[Tonyuenue, coOupanue, pacrio3HaBaHUE U
W3y4YeHUE CBOWCTB AMMHAKA.
B3anmoelicTBre KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTHI C MEJIbIO

(BO3MOXHO MCTIOJIb30BaHUE
BHJICOMATEPHAJIOB).

Jlabopamopnvie onvimui: IIpoBenenne
KayeCTBEHHBIX peaKlUii Ha MIOH aMMOHHUS U
dbocdar-uoH,

U M3Yy4eHUe MPU3HAKOB UX

MPOTEKAHMUS.

Ipaxmuueckas paboma

Ne 3: Tlonyuenne ammuaka, U3y4eHue ero
CBOWCTB.

Buruucnenus:

M0 ypaBHEHUSM XUMHUYECKUX PEaKIIUN

paboThI B 1a0OpaTOpUU

MIPU UCTIOJIH30BAHUN XUMUYECKON TTOCY/IbI

1 000pyI0BaHUS.

[Ipon3BOIUTH BEIYUCIICHUS T10
XUMUYECKUM YPaBHEHUSIM.

Hcrnonp30Bath Mpu BHITOJIHEHUH YU4E€OHBIX
3aJlaHUM TEKCThI yueOHUKA, CIIPAaBOYHBIE
Marepuaibl (MEPUOINIECKYIO CUCTEMY
xuMuueckux ayemenToB /1. . Menpeneena,
Ta0JIHIy paCTBOPUMOCTH KUCJIOT, OCHOBAHHI
Y COJIEH B BOJIE, DJIEKTPOXUMUYECKHH PsiT
HaNpPSDKEHUN METaIlIIoB)
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2.4

OOm1as xapakTepUCTUKA
XUMHUYECKUX AIEMEHTOB
IVA-rpynmnsr.

Yraepon

Y KPEMHHUH, U UX
COEIMHEHUS

OO6m1as xapakrepucTuka 31neMeHToB [VA-
rpymnmnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUSI.
Yriiepo1, aJTIOTPOITHEIE MO TU(UKAIINH,
pacrpocTpaneHue B mpupoe, Gu3nieckue u
XUMHYECKHE CBOMCTBA.

AncopOuus. KpyroBopoT yrieposa B
PUpPOJIE.

Oxcunpl yriepoaa, ux pusmdeckue u
XUMHYECKHE CBOMCTBA, JIEHCTBHE Ha

KUBBIC OPTaHU3MBI, TIOJTy4CHHE U
IIPUMEHEHHE. DKOJIOTHYECKUE

MpOoOJIeMBl, CBSI3aHHBIE C OKCUJIOM

yriepoaa (1V), rumoresa riao6aibHOTO
MOTEIUICHHS KJIMMaTa, TApHUKOBBIN AP (HEKT.
VYronpHas KUCIOTa U €€ COJU, UX (PU3NYECKUE U
XMMHYECKHE CBOMCTBA, MOJTYYeHHUE U
pPUMEHEHUE.

KauectBeHHast peakiysi Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB

B OBITY, MEIUIIUHE, IPOMBILIIEHHOCTH U
CEJIbCKOM XO3SIHCTBE.

[TepBoHavanbHBIC TOHATHS

00 OpraHn4YecKuX BEIIeCTBAX KaK

0 COEIMHEHMSX yriiepoa (MeTaH, 3TaH,

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB
IVA-rpynnsl u ux coelMHEHUI € yueToM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3NUECKUE

1 XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
YIJIepOJia U KPEMHHUS U UX COCTUHECHUI
(OKCHIOB yTiIepoa,

YTOJILHOM KUCIIOTHI, KapOOHATOB, OKCHIA
KpEMHHUsI, KDEMHUEBOM KUCIIOTHI,
CHUJIMKATOB), CITOCOOBI UX TIOJTyUEHUS,
MIPUMEHEHUE 1 3HAUYCHUE B MPUPOJIC U
KU3HU YEJIOBEKa.

OOBACHATD MPUYNHHO-CIICJICTBEHHYIO CBSI3b:
CTPOEHHE BELIECTBA — CBOWCTBA

— MPUMEHEHNE — Ha IPUMEPax COCIMHEHUN
yraepoaa u kpemuus. OnpeaensTs kKapOoHAT- U
CUJIMKAT-HOHBI B pacTBOPE.

OOBACHATDH CYIIHOCTh SKOJIOTHYECKUX
po0sieM, CBA3aHHBIX C HAXOXKJICHHEM
YTJIEKHCIIOTO ra3a B OKPYKAKOIIEH cpelie.
[ToaTBepxaaTh 0COOEHHOCTH COCTaBA
OPraHWYeCKHUX BELIECTB PUMEpPaMU MIPOCTHIX
CcoelMHEHUH (MeTaH, 3TaH,

STUJIEH, alleTUJIEH, 3TaHOJ, TJIMLEPHH,
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ATUJIEH, Aall€THJIEH, ATAHOJ, [NIMLIEPUH, YKCYCHAas
KHCJIOTA).

[IpupoaHbIE NCTOYHMKH YIIEBOJOPOIOB
(yroaib, npupoHbIi Ta3, He(PTh), MPOITYKTHI UX
nepepaboTku (OEH3UH), UX POJb B OBITY U
IPOMBILITIEHHOCTH.

[TonsiTe 0 GMOTOTUYECKH BaXKHBIX
BELIECTBAX: JKUpax, Oeskax, yrieBojax —1 ux
POJIM B )KM3HU YEJIOBEKA.

MatepuanbHOE €TUHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COEIUHEHU.

Kpemuuii, ero ¢pusnueckue

1 XUMHMYECKUE CBOMCTBA, MOJIyYeHUE U
npumeHeHne. CoeTuHEeHUs! KpEMHUS B
npupoje. Obiue npeacTaBaeHus

00 okcue kpemuus (1V) u KpeMHHEBO# KHCIIOTE.
Cunukatsl, UX UCTIOJIb30BaHKE B OBITY,
MEAUIIMHE, TPOMBIIIICHHOCTH.

Baxwueiiine cTpouTeabHbIe MaTEPUAIbL:
KepaMmHKa, CTeKJIO, [IEeMEHT, OEeTOH,
x)ene300eToH. [IpobieMbr 6e30macHOTO
UCIIOJIb30BaHUS CTPOUTEILHBIX

MaTepUajoB B TOBCETHEBHOM )KU3HH.
Xumuueckuii Ixkcnepumenm: /{emoucmpayuu:
Mojenu KpUCTAJUTMUECKUX PEIETOK

YKCYCHAasl KUCIIOTa), B3aUMOCBS3b
HEOPraHUYeCKUX COCAMHEHUH yriepoaa u
OPraHUYeCKHUX BEIECTB.

OnuceIBaTh poJib OEIKOB, )KUPOB

Y YTJIEBOJIOB B )YHKIIMOHUPOBAHUH JKUBBIX
OpPraHu3MOB, COCTaB IMPUPOTHBIX UCTOYHUKOB
YTJIEBOJIOPOJIOB, UX POJIb

B OBITY U IPOMBIIIICHHOCTH.

[IpoBOANTH BEIYMCIICHHUS IO YPABHEHUSAM
XUMHYECKHX PEAKIIUH.

[TnanupoBaTh U OCYIIECTBISATH HA

MPaKTUKE XUMUUYECKHE

AKCIIEPUMEHTHI, TPOBOINTH HAOIOICHUS, JIE/IaTh
BBIBO/IBI 110 Pe3yJIbTaTaM

AKCIEPUMEHTA IIPU MTPOBEICHUH JIaOOPATOPHBIX
OTIBITOB U MTPAKTUYECKHUX PadoOT.

CrnenoBath npaBuiiaM 0€301acHO PabOThI

B JJabopaTtopuu

IIPU UCTIOIb30BAaHUH XUMUYECKOU MOCY/IbI

1 000pyI0BaHUS.

Hcnosib30BaTh IpH BHITIOJTHEHUH YU4E€OHBIX
3aJJaHUI TEKCThl y4eOHUKa, CIIPABOYHBIE
matepuansl (Ilepuoauueckyro cuctemy
xummuueckux 3nemeHToB JI. . Menaeneena,
TabIuILy

pPacTBOPUMOCTHU KUCIIOT, OCHOBAHUH
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anmMasa, rpadura, dpymiepena. O3HaKOMIICHHUE C
MPOIIECCOM aJICOPOLIMH PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTJIEM U YCTPOHCTBOM
MIPOTUBOTA3a.

O3HakoMJIeHHE C TPOAYKLHEN CHIIMKaTHON
npombiiuieHHOCTH (Buneomarepuansr:
CUJIMKATHAs! POMBITINIEHHOCTB ).

Mopenu MOJIeKyJI OpraHUYECKUX BEIIECTB.
Jlabopamopuwiii onvim.

[Tonyyenue, cobupanue, pacrio3HaBaHUE U
M3y4YeHNEe CBOUCTB YTIIEKHCIIOTO ra3a.
[IpoBenenne kaueCTBEHHBIX PEAKIIN Ha
KapOOHAT M CHJIMKAT-UOHBI

Y U3y4eHUE MPU3HAKOB UX

MPOTEKAHMUSL.

Ipakxmuueckue pabombwi:

Ne 4. TTony4yeHue yrieKuciioro ra3a, i3yuyeHue
€ro CBOMWCTB.

No 5. Pelienuie 3xkcriepuMeHTAIbHBIX 3a/1a4 110
TeMme «BaxkHeinme HeMeTallIbl U UX
COEIMHEHUS.

Buiuucnenus:

M0 ypaBHEHUSM XUMHUYECKUX PEaKIIUN

U COJICH B BOJIE, DJICKTPOXUMHUCCKU Psilt
HaNpPsDKEHUN METalJIOB)

Hroro no pazneny

25
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MeTa/jibl U MX COeIMHEHUS

3.1

OO0111e CBOUCTBA
METAJIIOB

OO6m1ast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH UX
nosoxenus B [lepuoauueckoit cucreme
XUMUYECKUX DJIEMEHTOB

J.N. Menneneesa u CTpOCHHUS aTOMOB.
Crpoenue MeTaiioB. MeTtaimnueckast CBsI3b U
MeTaJlJTN4ecKast

KpUCTAJUITMUECKas peleTka.
DIEKTPOXUMHUYECKUH PSIJL HAIPSKEHU I
MeTtaoB. duznueckre U XUMUYECKUE
cBoiicTBa MeTayuioB. OOuIue crnocoOsl
noJiyueHust MetajuioB. [lonsitue

0 KOPPO3UH METAIJIOB, OCHOBHBIE CTIOCOObI
3alIUTHI UX OT Koppo3uu. CruiaBsl (CTalb,
YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX
MIPUMEHEHHUE B OBITY

Y IPOMBILIUIEHHOCTU. XUMuueckuii
IKcnepumenm: Jlemoncmpayuu.

OO0pa3iel METAIUIOB U CIUIABOB. M3yuenue
Pe3yNbTaTOB KOPPO3UH METAIIOB (BO3MOKHO
HCIIOJIb30BaHUE BUIEOMATEPUATIOB).
JlabopamopHvie onvimbi:

O3zHakomIieHHEe ¢ 00pa3iaMu METAILIIOB U
CIUIaBOB, UX (PU3UUECKUMHU

PackpbiBaTh CMBIC U3y4aeMbIX IOHATHN U
IPUMEHSTH 3TU IOHATHUS [IPU ONUCAHUU CBOMCTB
BEILIECTB U UX IIPEBPALLECHUN.

OOBsCHATH 0011IE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JI€EMEHTOB-METAIJIOB

U UX COEIMHEHUH C YUETOM CTPOCHHS UX
aTOMOB.

XapaxTepu3oBaTh CTPOCHHE METAJIIOB, 00111e
buznyecKkue 1 XuMHUYEeCKHe CBOWCTBA METAIIJIOB.
XapakTepru30BaTh 001THE CITOCOOBI TIOJTyUEHUS
METaJJIOB.

OnuceIBaTh CIOCOOBI 3aIIUTHI METAIIJIOB OT
KOPpO3UHU.

CrnenoBath npaBuiiaM 0€301acHO PabOThI

B JJabopaTtopuu

IIPU UCTIOJIb30BAaHUH XUMUYECKON MOCY/IbI

1 000pyI0BaHUS.

[Tpou3BOIUTH BEIUUCIICHUS

[0 YPaBHEHUSM XUMUYECKHUX PEaKIUi, €ClIi OJJUH
U3 PEareHTOB COJCPKUT MPUMECH.

Y4acTBOBaTh B COBMECTHOM paboTe B

nape WjM rpyme.

Hcnonb30Bath Mpy BHIIOJIHEHUU

yueOHBIX 3aJJaHUI TEKCTHI y4eOHUKA,
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CBOMCTBaMHU.

Buruucnenus:

M0 YPAaBHEHHSIM XUMHUUYECKHUX PEAKIINi, €ClIn
OJIMH U3 PEareHTOB COJIEPKUT PUMECH

cupaBouHble MaTepuansl (Ilepuonnyeckyro
CHUCTEMY XMMHUYECKUX 11eMeHTOB []. 1.
MenaeneeBa, TabaUIy paCTBOPUMOCTH KHUCIIOT,
OCHOBaHUU

U COJIEH B BOJE, EKTPOXUMUYECKUN Psift
HaANpPsSDKEHUH METaJIoB)

3.2

Baxxueniue
METaJUIBI U UX
COEIMHEHUS

16

IllenouyHble MeTAIUIBL: ITOJIOKCHUE

B [lepuoanyeckoii cucreMe XuMUIeCKUuX
anemenToB [[.. Menneneena,

CTPOCHHE UX aTOMOB, HAXOXK/ICHHUE

B nipupoae. Pu3nuecKkne U XUMHICCKIE
CBOMCTBa (Ha MpUMepe HATPUs

u kanust). OKCUIBI ¥ THAPOKCHIBI HATPHUS U
Kayus. [I[puMeHenue nmenoyHbIx

METAJJIOB M UX COCTUHCHHM.
IllenoyHO3eMeNnbHBIC METAIIJIBI MAaTHUM B
KaJILIIUH: ITOJIOKEHUE

B Ilepuommyeckoil cucremMe XMMHYECKHUX
anementoB J[.MI. MenpaeneeBa, cTpoeHue ux
aTOMOB, HAXOXKJICHUE B IPUPOJIE.

dusznyeckre 1 XUMHUYECKHE CBOMCTBA Maruus 1
KaJnblins. BaxkHennine coeJUHEHNUS KaIbIIHs
(oxcun,

TUAPOKCH, COJIH). JKECTKOCTB BOJIbI U
CHOCOOBI €€ YCTpaHEHHUSI.

AIITOMUHHIL: TTOJI0KEHUE

B [Ieproguyeckont cucreme

OOBsACHATD 0011IKE 3aKOHOMEPHOCTH B
U3MEHEHUHN CBOMCTB 3JICMEHTOB-

METAJJIOB U KX COCIMHEHUH B TPYITIIAX C
YYETOM CTPOCHHS UX aTOMOB.
XapaxTtepu3oBaTh GU3NUECKUE

1 XUMHYECKUE CBOMCTBA MTPOCTHIX BEIICCTB
METaJUIOB M UX COCTMHEHUM (OKCHIOB,
TUIPOKCHIOB, COJICH), CITOCOOBI X
MOJTy4YCHHS, MPUMECHECHHE U 3HAYCHHE B
MIPUPOJIE U )KU3HU YEIIOBEKA.
YcTanaBnuBaTh MPUYUHHO-CIICICTBEHHYIO
CBsI3b: CTPOEHHUE

BEIlleCTBa — CBOMCTBA — MPUMEHECHHE —Ha
puMepax U3y4aeMbIX BEIIECTB.
Pacno3HaBath ¢ MOMOIIBIO KAY€CTBEHHBIX
peaKIii HOHBI METAJUIOB: MarHus,
KaJIbLIMSI, aTFOMHHHMS, ITMHKA, sxerne3a (I1) u
xkenesa (II1), meu (II).

Jloxa3piBaTh aM(POTEpHBIN XapaKkTep
OKCHJIOB ¥ THAPOKCHJIOB ATFOMUHHUS
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XUMUYECKUX 3JIEMEHTOB
J.N. MenaeneeBa, CTpOEHUE aTOMa,
HaxoX/JieHue B mpupoae. Guznueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHUSL.
AmpoTepHBIE CBOMCTBA OKCHIA H

TUIPOKCH/IA aTFOMHUHHS.

JKeneso: nonoxenue B [leproanyueckon
CHUCTEME XUMHUYECKUX JIEMEHTOB

JI.N. MenaeneeBa, CTpOEHHE aTOMa,
HaxoXJieHue B pupoae. Guznueckue u
XUMHYECKHE CBOMCTBA JKEJe3a.

Oxcwuipl, rusipokcuabl U cos xenesa (1) n
xkenesa (I11), ux cocras, cBoiCcTBa

Y TIOJTy9CHHE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OcobenHocT B3aUMOJIEUCTBUSI  OKCHIA
KaJblIUsl W HAaTpusi C BOJAOH (BO3MO’KHO
HCIT0JIb30BaHNE BHICOMATEPHAIIOB).
OkpanivBaHue IIaMeH! HOHAMHU HaTpPHsI,
KaJIus U KaJIBIHS (BO3MOKHO

HCIT0JIb30BaHNE BHICOMATEPUAIIOB).
HccnenoBanne CBOWCTB — JKECTKOW  BOJIBI.
[Ipomtecc rTopeHUst Kene3a B KHUCIOPOJE
(BO3MOYHO HCTIOJb30BaHUE
BHJICOMATEPHAJIOB).

U IIHKA.
[TnarrpOBaTH M OCYIIECTBIISITH HA

MIPAKTUKE XUMUYECKUE

9KCIIEPUMEHTHI, IPOBOIUThH HAOIIOICHUS, IeIaTh
BBIBOJIBI 110 PE3YJIbTaTaM

AKCIICPUMEHTA TIPH MTPOBEICHUH JIA0OPATOPHBIX
OTIBITOB U MTPAKTHYECKHUX Pa0OT.

CnenoBatb npaBusiaM 0e30nacHON paboThI

B JJaboparopuu

IIPH KCTIOJTH30BAaHUH XUMUYECKOU TIOCY/IbI

1 000pyI0OBaHUS.

[TpoH3BOIUTE BBIYUCIICHUS TIO

XUMHUYCCKUM YPABHCHHSIM.

YyacTBOBaThH B COBMECTHOM paboTe B

nape WjM rpymne.

BricTpanBath pa3zBepHyThI€ MUCbMEHHBIE U
YCTHBIE OTBETHI C OMTOPOM

Ha nHMOPMAITUIO U3 yUeOHMKA

U CIPaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO
KCII0JIb30BATh M3YYCHHBIN MOHATUHWHBIN anmapar
Kypca XUMHH
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JlabopamopHvie onvimoi:

[IpoBenenne KaueCTBEHHBIX PEAKIMi Ha
MOHBI (MarHusi, Kajablus, aTIOMUAHUS, IMHKA,
xenesa (1) u xenesa (111), meau (11),
OTIMCaHUE MPU3HAKOB UX

MPOTEKAHUS.

UccnenoBanue aMmpoTepHBIX CBONCTB
TUAPOKCH/IA ATFOMUHUS U THAPOKCUIA ITUHKA.
Ilpakmuueckue pabomuwi:

Ne 6. JKecTKoCTh BOJIBI ¥ METO/IBI €€
YCTpaHEHHUSI.

Ne 7. Pemienne skciepuMeHTAIBHBIX 3a7a4
o TeMe «BaxkHelnne MeTajlibl U UX
COEIMHEHUS.

Buiuucnenus:

110 YPABHEHUSIM XUMUUYECKUX PEAKIIHUM, €CITN
OJIH U3 PEareHTOB JIaH B H30BITKE HIIH
COIEPKUT IPUMECH;

MAacCCOBOM JI0JIM BBIXO/1a ITPOIYKTa

peakuu

Hroro no pasaeny 20

XuMHud ¥ OKpYyKaolas cpeia

4.1 | Xumus 3 BemecTBa 1 Marepualibl B IOBCEIHEBHOM )KM3HU | XapaKTEPU30BaTh POJIb XUMUU
U OKpYKaroImas yenoBeka. bezonacHoe HCHobp30BaHuE BEIIECTB | B pa3IMYHBIX chepax AesTeNbHOCTH JIIOJEH,
cpena U XUMHUYECKUX peakluii B ObITy. [lepBas moMoInb| OCHOBHBIE BEILIECTBA

" MaTCpurajibl, IPUMCHSACMBIC B JKU3HU
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IPY XUMHUYECKUX 0XKOTaxX
OTpaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHNE OKPYKArOIIeH
cpenbl (TipenenbHas JOmyCcTUMast
KOHIICHTpAaLus BemecTB. Posis Xxumun

B PELIEHUU IKOJIOTUUECKHUX ITPOOIIEM.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Nzyuenne 00pasioB MaTepraioB
(cTekJ10, CIUTaBbl METAIJIOB, ITOJIMMEPHBIE
MaTepuabl)

COBPEMEHHOTO YeNIOBEKa.
OOBACHATDH yclI0BUS OE30M1aCHOTO
MCTIOJIb30BAHUS BEIIECTB U XUMHYECKHIX
peaxkuuii B ObITY.

AHaM3MPOBATh M KPUTHUYECKH OIICHUBATH
MH(POPMAIINIO O BIUSHUN TPOMBIIIJICHHOCTH,
CEITbCKOTO XO35HCTBA, TPAHCIIOPTA H JIp. HA
COCTOSIHHE

OKpY>Karolleu Cpebl.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIh

IIPYU XUMHYECKUX 0)KOTaX M OTPABIICHHSIX.
[TpuHUMAaTh ydacThe B 0OCYKICHUN TIPOOIeM
XUMHYECKOW U IKOJIOTUYECKOMN
HaIpPaBJICHHOCTH, BRICKA3bIBATh COOCTBEHHYIO
MTO3UIIHIO TI0 TIpo0OIIeMe

U Mpeasiaratb BO3MOKHBIE IIyTH €

pereHust

Hroro no pazgeny: 3
PesepBHOE Bpems 3
OBILEE YN CJIO YACOB 68
I10 ITPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC




KoauuecTBO 4acoB

Ne HaunmeHoBaHMe pa3jeioB K o DJIeKTpOHHbIe (LN (POBbHIE)
n/n U TeM NMPOrpaMmblI Bcero OHTPOJIBHBIC PAKTHHECKHE o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThbI
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE MOHATHS
Xumust — BakHast 00J1aCTh bu6mmoreka [{OK
11 €CTECTBO3HAHMS U 5 5 https://m.edsoo.ru/7f41837c
' MPAKTUYECKOH ['JIOBAJI-JIAB https://globallab.ru/
JIESITENILHOCTH YEJIOBEKa
BelectBa u xumMuyeckue bubmmorexa [TOK
1.2 e;l; - 15 1 https://m.eds00.ru/7f41837¢
peakil I'JTOBAJI-JIAB https://globallab.ru/
Hroro mo pazueny 20
Paspnen 2. BaxHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
bu6moreka [IOK
21 Boszayx. Kuciopos. 6 https://m.edsoo.ru/7f41837c
' ITousatue 06 okcuagax T'JIOBAJI-JIAD https://globallab.ru/
bu6mmoreka [JOK
29 Bogopoa. Ioustre o 8 1 https://m.edsoo.ru/7f41837c
' KHCJIOTaX U COJIAX I'’IOBAJI-JIAB
https://globallab.ru/
bubmuoreka [JOK
23 Bopa. PactBopsl. ITonstue 5 1 1 https://m.edsoo.ru/7f41837¢c
' 00 OCHOBaHHUAX I'JIOBAJI-JIAB https://globallab.ru/
OCHOBHBIE KJIaCChI Eubmiorexa OK
24 HEODIAHTICCKIX 11 1 1 https://m.edsoo.ru/7f41837c
' p $ TJIOBAJI-JIAB
COEAUHEHUH

https://globallab.ru/
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Hroro no pazneny

30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoaguyeckasi cucrema xumnueckux 3jemMenToB Jl. U. MenneneeBa. CTpoeHue aToMoB.

Xumnueckas cBfa3b. OKUCIUTEILHO-

BOCCTAHOBUTEJIBHBIC PEAKIIUH

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

31 XUMHHCCKHX DIISMEHTOB [T, ! TJIOBAJI-JIAB https://globallab.ru/
U. MenneneeBa. CtpoeHue
aromMa
XuMH4decKas CB3b. bubmmoreka [{OK
30 OKHCIUTETBHO- 8 https://m.edsoo.ru/7f41837¢c
' BOCCTaHOBHUTEILHEIE I'JIOBAJI-JIAB
peaknuu https://globallab.ru/
bu6moreka [IOK
HWtoro mo pazneny 15 https://m.edsoo.ru/7f41837c
I'JIOBAJI-JIAB https://globallab.ru/
bu6moreka [IOK
Pesepaioe Bpes 3 https://m.edsoo.ru/7f41837c
I'JIOBAJI-JIAB
https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB 68

110 ITPOTPAMME
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9 KJIACC

KosinyecTBo yacoB DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmie | TpakTieckie (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
Pa3nes 1. BemecTBo U XuMHuyeckue peakuun
bubmmoreka [IOK
11 [ToBTOpeHUE U YrayOJIeHUE 3HAHUI 5 1 https://m.edsoo.ru/7f41a636
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca I'JIOBAJI-JIAB
https://globallab.ru/
bu6moreka [IOK
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 https://m.edsoo.ru/7f41a636
) peakimit I'JIOBAJI-JIAB
https://globallab.ru/
bu6mmoreka [IOK
13 DIEKTPOTUTHYECKAS TUCCOIMALIUS. 8 1 1 https://m.edso0.ru/7f41a636
' XUMHUYECKUE PEAKIIMU B pacTBOpax I'IOBAJI-JIAB
https://globallab.ru/
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M X cOeAMHEHHUS
bu6mmoreka [IOK
21 OO11ast XxapaKTepUCTUKA XUMUYESCKHX 4 1 https://m.edsoo.ru/7f41a636
' anemeHToB VIIA-rpynmnsl. [anorenst I'JIOGAJI-JIAB
https://globallab.ru/
OO01as XxapakTepUCTUKa XUMUYECKHX bubmorexa HOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edso0.1u/71412636
COEJIMHEHUS [JIOBAJI-JIAD
https://globallab.ru/
OO11ast XapakTepUCTUKAa XMMUYECKUX bubnuoreka [IOK
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS I'JIOBAJI-JIAB
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OOmast XxapakTepUCTUKAa XUMUYECKHX bubmorexa OK
24 stementoB IVA-rpymmbL. Yriepos i 8 https://m.edsoo.ru/7f41a636
. KPEMHHU U UX CO€ I/IHeH.I/ISI TTIOBAJI-JIAB
P a https://globallab.ru/
Wroro mo pazueny 25
Pa3znea 3. MeTaJIbl M MX COeIUHEHUS
bu6mmoreka [IOK
. https://m.edso00.ru/7f41a636
3.1 OO01e cBoiicTBa METAIIOB 4 IOBAJI-TIAR
https://globallab.ru/
bu6moreka [IOK
3.2 Baxkueiimme MeTaluIbl B KX COSIUHEHUS 16 hitps://m.edso0.ru/7141a636
' I'JIOBAJI-JIAB
https://globallab.ru/
Hroro mo pazgeny 20
Pa3znea 4. Xumus v OKpy:Kaomas cpeia
bu6mmoreka [IOK
4.1 BentectBa 1 MaTepualisl B XKU3HU YeEJIOBEKA 3 https://m.eds00.ru/77415636
' m p TJIOBAJI-JIAB
https://globallab.ru/
Utoro no pazneny 3
bubmuoreka [JOK
PesepBHOE Bhens 3 https://m.edsoo.ru/7f41a636
p p TJIOBAJI-JIAB
https://globallab.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
IT .P
1 PEAMCT XHMEH. 07b XHMIH B 1 https://m.edsoo.ru/7efb3c3c
JKU3HU 4yesoBeka. Tena u BemiecTna
I1
2 OFUTTHE O METOAAX HOSHAMIGL B 1 https://m.edsoo.ru/9f459e9a
XUMHH
[IpakTnueckas padora Ne 1
11 0 0
3 ¢ IPABITTA pAbOTEI B TABOPATOPHI 1 1 https://m.edsoo.ru/ab2a57ch
puEéMBbI 0OpaleHus ¢
Ja00paTOPHBIM 000PYI0OBAHUEM)
4 .C 0
4 netwle BemeCTBafI CMECH. LAIOCOBE 1 https://m.edsoo.ru/8dffeead
pazaenenus cmeceit
[IpakTrueckas padota Ne 2
5 «Paznenenue cmeceii (Ha mpuMepe 1 https://m.edsoo.ru/d9adcf25
OUYHCTKU MTOBAPEHHOM COJIH)»
6 ATOMBI U MOJIEKYIIBI 1 https://m.edsoo.ru/434a3592
X .
7 MMITIECKHE DAEMCHTHI. SHakn 1 https://m.edsoo.ru/3a97f7e6
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB
IIpocThie U CII0KHBIE BEIIECTBA 1 https://m.edsoo.ru/8d153ab3
ATOMHO-MOJIEKYJIIPHOC YUCHUE 1 https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa
. X .
10 peluLecTs. Xumiriecias popmya 1 https://m.edsoo.ru/3adc28cl

BaneHTHOCTh aTOMOB XMMHUYECKUX
9JICMCHTOB
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11

OTtHocuTenbHast aTOMHas1 Macca.
OTtHocuTenbHast MOJIEKYIsIpHAs
Mmacca

https://m.edsoo.ru/fac67eel

12

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

https://m.edso0.ru/95bch8f5

13

KomnuectBo Bemntecrsa. Moub.
MonspHas macca

https://m.edso0.ru/668edb4a

14

dusnyeckre U XUMUYECKUE SIBICHUS.
XuMHUecKas peakius

https://m.edso0.ru/8b878fcft

15

[Ipu3Haku 1 ycioBUs MPOTEKaHUS
XUMHUYECKUX PEaKIni

https://m.eds00.ru/84214963

16

3aKoH COXpaHEHUS MaCChI BEIIECTB.
XHWMHUYECKUE YPAaBHEHHUS

https://m.edsoo.ru/aalc152d

17

BrrunciieHus KoandecTBa, MacChl
BEIIlECTBA 110 YPAaBHCHUSM
XUMHUYECKUX PEaKIni

https://m.edso0.ru/b1656492

18

Knaccudukanus xuMmuaeckux
peakmuii (CoeTuHeHUs, Pa3IoKEeHHUSI,
3aMeIIeHus, 0OMeHa)

https://m.edsoo.ru/fe58191f

19

M. B. JIoMOHOCOB — y4€HBIii-
sHIKIIoneaucT. O000ImeHne 1
CHCTEMAaTHU3aIUs 3HAaHUH

https://m.edsoo.ru/213bbeaf

20

KonTtponsnas pabora Nel mo teme
«BeriecTBa 1 XUMUYECKUE PEAKIIUN»

https://m.edsoo.ru/cc95e5ed

21

Bo3nyx — cmecs razos. Cocras
Bo3ayxa. Kucnopoa — sneMeHt u
npocroe BemecTBo. O30H

https://m.edso0.ru/237315cf

22

Ddu3znyecKrue U XMMHYECKHE CBOMCTBA

https://m.edso0.ru/67245d2f
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KHCJIOpoJia (peaKuu OKUCICHUS,
ropenue). [lorsitue 06 oxcumaax

23

CrocoObl TIOJTy4EeHUS KMCI0POoa B
mabopaTopuH U MIPOMBIIIICHHOCTH.
[IpumeHenue kucnopoaa

https://m.eds00.ru/896247cb

24

TernoBoit 3¢ ekt XuMIIecKoit
peaKiuu, OHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30-
Y DHJOTEPMUYECKUX PEAKIIHIX

https://m.edsoo.ru/4d71febb

25

Tonnuso (HedTh, Yroiab U METaH).
3arps3HeHne BO3/IyXa, CIIocoObI €ro
MPEOTBPAICHHS

https://m.eds00.ru/62a61752

26

[IpakTnueckas padota Ne 3 o Teme
«ITonmyuenue u cobupanme
KHCJIOPOa, U3yYCHUE €T0 CBOHCTBY»

https://m.edso0.ru/329545c9

27

Boaopon — sneMeHT u mpocToe
BemecTBo. Haxoxxenue B mpupoie

https://m.eds00.ru/2325645f

28

dusnyeckue U XUMUYECKHE CBOMCTBA
BoJiopona. [Ipumenenune Bogopoaa

https://m.edsoo.ru/ae9eb4b5

29

IloHsATHE O KHCIIOTAX U COJIAX

https://m.edsoo.ru/d743bf8d

30

CriocoOsl motyueHust BOAOPoIa B
J1abopaTopuun

https://m.edsoo.ru/8dbbbc9b

31

[IpakTnueckas pabota Ne 4 o Teme
«[Tonydyenue u cobupanue BOAOPO/Ia,
W3Yy4YEHUE €ro CBOUCTBY

https://m.edsoo.ru/37a3324a

32

MonsipHblii 00bEM ra30B. 3aKOH
ABoranpo

https://m.edsoo.ru/714a252d

33

Brruncnenus o0bEMa, KoJIMUeCTBa

https://m.edso0.ru/25858514
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BEIL[ECTBA I'a3a 110 €ro U3BECTHOMY
KOJIMYECTBY BELIECTBA WIIH 00BEMY

34

Beruucnenus 006EMOB ra3oB Mo
YPaBHCHHIO PEAKIIMU Ha OCHOBE
3aKOHA 00BbEMHBIX OTHOIIEHU ra30B

https://m.edso0.ru/ae3d2633

35

duznueckre 1 XUMHUYECKUE CBOUCTBA
BOJIBI

https://m.edsoo.ru/272b514c

36

Cocras ocHoBauuii. [lorsarue 00
HHIUKATOPax

https://m.edso0.ru/3d2634ef

37

Bopa xak pacTBOpUTENb.
HaCI)IIlIeHHI)Ie 1 HCHACBIIIICHHBIC
pacTtBopbl. MaccoBas 10J11 BELIECTBa
B pacTBope

https://m.edsoo.ru/2b19b4el

38

[IpakTrueckast pabota Ne 5 o Teme
«IIpurotoBneHue pacTBOpPOB ¢
OnpeaeIEHHON MacCOBOU 0Jen
PacTBOPEHHOTO BEIIECTBA»

https://m.edso0.ru/9f55a219

39

KontponpHas padota Ne2 o teme
«Kucnopoa. Bogoposa. Bona»

https://m.edsoo.ru/c1c97fe3

40

Okcuapl: cocTaB, Kiaccudukaus,
HOMEHKJIaTypa

https://m.edso0.ru/c321335c¢

41

[TonyueHnue 1 XuMUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEepPHBIX OKCHJIOB

https://m.edsoo.ru/bce52bca

42

OcHoBaHus: coCTaB, K1accuduKaims,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

[Tomyuenune u XuMHUYECKUE CBOMCTBA
OCHOBaHUHN

https://m.edsoo.ru/eb3b238b
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44

Kucnotsl: cocras, knaccudukanus,
HOMEHKJIaTypa

https://m.edso0.ru/c589a687

45

[Tosmydyenne u XMMHUYECKUE CBOMCTBA
KHUCJIOT

https://m.edsoo.ru/d2cc4664

46

Conu (cpennue): HOMEHKIATypa,
CHOCO6I)I MMOJIY4YCHH A, XUMHUYCCKUC
CBOICTBa

https://m.edsoo.ru/66bad57a

47

[IpaxTnueckas padota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/]a4 IO TEME
«OCHOBHBIE KJIACCHI HEOPTAaHHMYECKHIX
COEeIUHEHUIN

https://m.edsoo.ru/ef5f5b6d

48

FeHeTI/ILIeCKaH CBA3b M@)K}Iy
KJIacCaMH HEOPTaHUYECKUX
COEeIUHEHNN

https://m.edsoo.ru/3eafb436

49

O00011eHNEe U CUCTEMATU3 AL
3HaHUU

https://m.edsoo0.ru/aedf982e

50

KonTtponsHas padota Ne3 o teme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHun"

https://m.edso0.ru/53e93cf2

51

[lepBpie MOMBITKU KiIacCUPUKALIUN
XUMHUYECKUX 37eMeHTOB. [loHsTHE 0
IPYIIAax CXOAHBIX AJIEMEHTOB

https://m.edso0.ru/45ch955f

52

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.
MeHpeneeBa

https://m.edsoo.ru/acfe3f3c

53

[leproapl, rpymel, TOATPYIIIBL

https://m.edsoo.ru/dd7cc851

54

Crpoenue atomoB. CocTaB aTOMHBIX

https://m.edsoo.ru/b34e5fthl
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saep. M3oTonsl

CTpoeHue IEKTPOHHBIX 000JI04eK

55 aToMOB 3j1eMeHTOB [leproudeckoit https://m.edsoo.ru/fb64d6ef
cucremsl JI. 1. MenaeneeBa
XapakTepucTUKa XUMHIECKOTO
56 DJIEMEHTa 1o er? TOJIOAEHMIO B https://m.edsoo.ru/3627afb4
[Tepnoanueckoii cucreme /1. U.
Meuneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUIA PASBHTHA HAyKH H Hp\,aKTHKH. '21 https://m.edsoo.ru/83762e95
N. MenpaeneeB — y4€HbIH, Me1aror u
IpaKIaHUH
B | cnommseo oty BuGmworera LIOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paboTa
KonTtponbHas padota Ned4 o teme
59 «Ctpoenue atoma. XUMHUYECKast bubmuorexa [JOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas padbora
6
60 /ICKTPOOTPHIATEIILHOCTD ATOMOB https://m.edso00.ru/2667a766
XAMHYECKUX DJIEMEHTOB
61 HMoHHas xuMHuueckas CBA3b https://m.edso0.ru/2628cf49
62 KoBaneHTHas nojsipHas XuMu4eckas https://m.eds0o.ru/67b6476
CBSI3b
K
63 OBATICHTHAT HEMOAPHAA https://m.edsoo.ru/f32e6211
XUMHYECKAs CBA3b
64 CreleHp OKUCIIEHUS https://m.edsoo.ru/fe73b9dc
65 OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHHBIE https://m.edsoo.ru/665e2d2d
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peakuuu

66 OKHUCIIUTENIN ¥ BOCCTAHOBHUTEIIH 1 https://m.edsoo.ru/eb264264
PesepBHeIit ypok. O600IICHNE 1

67 CHCTEMATHIAITE SHATHI O TEME 1 https://m.edso0.ru/62539d2c
«Ctpoenue aroma. XUMHUYECKast
CBSI3b»

68 PesepHblit ypot. 0606?1&”16 1 1 https://m.edso0.ru/c8769blb
cucreMarusanus 3HaHUUu

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yYeHusl

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMUYECKHX dyeMeHToB [[. 1.
MenpeneeBa

https://m.edsoo0.ru/ac197bf5

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XUMHUYECKHX AJIEMEHTOB
IIEPBBIX TPEX NEPUOI0B

https://m.edsoo.ru/44bdf4b2

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHUYECKUX BEIIECTB

https://m.edso0.ru/d96e16b9

Bunnl xuMrueckoil CBS3U U THIIEI
KPUCTALUITMYECKUX PEIIETOK

https://m.edsoo.ru/e39821fc

KonTtponsHas padota Nel o teme
«[loBTOpEeHue u yrioyonenue
3HaHHUI OCHOBHBIX Pa3/IeioB Kypca
8 Kiacca»

https://m.edsoo.ru/2a531ece

KJ'IaCCI/I(l)I/IKaI_[I/IH XHUMHUYCCKHUX
peaKLII/Iﬁ 110 pa3JIMYHbIM IIPU3HAKaAM

https://m.eds00.ru/61f97329

ITonsarue o CKOPOCTH XUMHWYECKOH
PCaKIuu. IloHsiTHE O TOMOTEHHBIX U
TCTCPOTCHHBIX PCAKIUAX

https://m.edsoo.ru/e73c3ef4

IloHsATHE O XUMHYECKOM
PaBHOBCCHU. CDaKTOPBI, BIIHAOIINUC
Ha CKOPOCTb XHMHUYECKOH pcaknumn

https://m.edsoo.ru/afbc35b2
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Y TOJIOKEHNE XUMUYECKOTO
paBHOBECHs

OKHUCIINTEIIBLHO-
BOCCTaHOBHUTEJIHHBIC PEAKIIHH

https://m.edso0.ru/16ddaal?

10

Teopust 2IEKTPONUTHYECKOU
mucconuanmu. CHIIBHBIE U CIIa0bIE
DIIEKTPOIUTEL

https://m.eds00.ru/965c6a66

11

HoHHbIE ypaBHEHHUSI peaKIuil

https://m.edso0.ru/43f4b85c

12

XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBAHUH B CBETE MPEACTABICHUIN
00 2JIEKTPOIUTUUECKON
JUCCOLMAIINA

https://m.edsoo.ru/9adee23c

13

XUMHYECKHE CBOMCTBA COJIEH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUUECKON JUCCOIHAITIT

https://m.edso0.ru/339ae525

14

[TonsiTue o ruapoIU3€e coJieit

https://m.edsoo.ru/be3c2519

15

O0001IeHrEe U cUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/78322bfb

16

[IpakTueckast padota Ne 1.
«Pemmenune 3kcriepuMeHTAIbHBIX
3a/1au»

https://m.edsoo.ru/c172d37d

17

KounTtponsnas pabora No2 no teme
«ONEeKTPOIUTUYECKAS
aucconuanus. XuMHUecKue
peakIu B pacTBOPAX»

https://m.edsoo0.ru/2bh5a2162

18

OOm1ast XxapaKTepUCTHKA raJIOT€HOB.
XHMMHUYECKUE CBOMCTBA HA IIPUMEPE
XJiopa

https://m.edsoo.ru/c3eaeb47
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19

XnopoBojopos. CossiHas KUCIIOTa,
XUMUYECKHUE CBOMCTBA, MOIyYCHHE,
MpUMEHEHHE

https://m.edsoo.ru/daf6b6e7

20

[Ipaktuyeckas padora Ne 2 o reme
«IlomydeHne CONTHON KUCIIOTHI,
HU3y4YEHHE €€ CBOMCTBY»

https://m.edso0.ru/9a2bd4de

21

Beruncnenus nmo ypaBHeHHIM
XUMHUYCCKUX peaKquI, €CJIM OJUH
W3 pEeareHToB JaH B U30BITKE

https://m.edsoo.ru/fa37c94c

22

OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB
VIA-rpynmst

https://m.edsoo0.ru/e79ebfa3

23

AnnoTtponHsie MOIU(pUKALIUN
cepnl. HaxoxneHue cepol 1 e€
COEIMHEHUH B MIPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPhI

https://m.edsoo.ru/5e3339bd

24

CepoBo10pO, CTPOCHHE,
(buznueckue 1 XuMU4ecKue
CBOICTBa

https://m.edso0.ru/384dcc68

25

Oxcuppl cepbl. CepHas KUCIIOTA,
(buznuecKkue 1 XuMU4ecKue
CBOICTBa, MPUMEHEHUE

https://m.edso0.ru/ae5652f6

26

XUMHUYECKUE PEAKIUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
MOJYYEHUS] CEPHOU KUCIIOTHI.
XHUMHUYECKOE 3arpsA3HEHUE
OKpY’KaroIlen cpeJibl
COCMHEHUSIMU CEPbI

https://m.edsoo.ru/acc7d4bf

27

BrIuncinenne MmaccoBo 10U

https://m.edsoo.ru/7dac2b46
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BBIXOJAa ITPOJAYKTA PEAKLIMKU

28

OOm1ast XxapaKTepUCTHKA HIIEMEHTOB
VA-rpymisl. A3o0T,
pacnpocTpaHeHue B IPUpPOJE,
¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/6bfdf145

29

AmMuak, ero ¢usnueckue u
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
U IpUMEHEHNE

https://m.edso0.ru/e69bfb89

30

[IpakTnueckas padota Ne 3 o Teme
«[lomryuenne amMmmuaka, n3ydeHue
€ro CBOMCTBY»

https://m.edsoo.ru/f4c23a53

31

A3oTHas KucioTa, e€ pusnueckue u
XUMUYECKHE CBOWCTBA

https://m.edsoo0.ru/f2d85456

32

Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX
ynoOpeHui. XuMuueckoe
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/7fbdef49

33

®docdop. Oxcua pocdopa (V) u
dhochopHas kucnoTa, GU3NIECKUE U
XUMUYECKHUE CBOMCTBA, MOJTyYCHHE

https://m.edsoo.ru/c8af5f46

34

Hcnonws3oBanue docdaToB B
Ka4eCcTBE MUHEPATbHBIX
ynoopeHnuil. 3arps3HeHne
NIPUPOJIHOM cpenbl pocdaTamu

https://m.edso0.ru/79c51b82

35

VYrnepoJ, pacpoCTpaHEHUE B
npupoje, puznyeckue u

https://m.edsoo.ru/eal6ee43
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XUMHYECKHUE CBOUCTBA

36

Oxcuppl yriaepoaa, ux pusndeckue
Y XMMHYECKHE CBOMCTBA.
DKosorndyeckue mpoOIeMsl,

CBSI3aHHbIE C OKCUJIOM YIJIEpo/a
(V)

https://m.edso0.ru/a6915c71

37

VYronpHasg KUCIOTA U €€ COJIN

https://m.edso0.ru/36a13d99

38

[IpaxTnueckas padota Ne 4 o Teme
"[lonydeHue yriekucioro rasa.
KauectBenHnas peakuus Ha
KapOoHaT-uOH"

https://m.edsoo.ru/4de4a8dc

39

[TepBoHauanbHBIEC TOHATHS 00
OPraHMYEeCKHUX BEIIECTBAX KaK O
COEIMHEHUSX yriepo/ia

https://m.eds00.ru/822fb263

40

Kpemuuii u ero coeqmueHus

https://m.edsoo.ru/1e94ee3a

41

[TpakTuueckas padota Ne 5.
Pemenne skcnepuMeHTATBHBIX
3a7a4 1o temMe «Baxueiimue
HEMETAJUIBI M UX COCTUHEHUS

https://m.edsoo.ru/d72fa3e8

42

KontponpHas padota Ne3 mo teme
«Baxuneliue HeMeTauIbl U UX
COEIMHEHUS

https://m.edsoo.ru/f5bae73d

43

OO01as XxapakTepucTuKa
XUMHUYECKUX HJIEMEHTOB —
MeTaJuioB. Mertaiuinueckas CBs3b U
METaJUIMYECKasl KPUCTAJUTMYECKAS
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

https://m.eds00.ru/83192917
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XUMHYECKHE CBOUCTBA METAJIOB.

44 DIEKTPOXUMHUUECKHUI PsiI https://m.edsoo.ru/5a41d1d4
HaIpsHKEHUH METaJUIOB
OOmire cnocoObl MOTyYeHUs
MetauioB. CruraBel. Berancinenus
45 M0 YPaBHEHUSM XUMHUYCCKUX https://m.edsoo.ru/435b87d4
peaxIui, eciii OJTMH U3 PearcHTOB
COJICPIKUT IPUMECH
46 [TonsiTHE 0 KOPPO3UU METAILIIOB https://m.edsoo.ru/2c28f427
47 [IemounbIe METAILIBI https://m.edsoo.ru/c86edb4a
48 S;?;IH H THAPORCHABL PR | https://m.edsoo.ru/4fdeelae
49 gﬁ:;;go;i:e;;?m MeTaIRt = https://m.edsoo.ru/2bb5cf7b
50 Baxselmme coeTMHEHUS KATbLUS https://m.edso0.ru/85c2cal6
51 O6O6erHHe 1 cHeTeMatsatue https://m.edsoo.ru/593a4ab7
3HaAHUH
52 ;IE:;I:{:{T;:OHH i criocoGu e https://m.edso0.ru/869f76b9
[IpakTrueckast padota Ne 6 o Teme
53 "YKEcTKOCTh BOBI U METOIBI €€ https://m.edso0.ru/669f6cdd
ycTpaHeHus"
54 AnroMuHHR https://m.edsoo.ru/37e792ee
55 AM(OTEpHbIC CBOHCTBA OKCHAA I https://m.edsoo.ru/82b7fa7d
TUIPOKCHUIA
56 Kenezo https://m.edsoo0.ru/b3996d2a
57 Oxcupl, THAPOKCHIBI M COJIU https://m.edsoo.ru/c3f79221
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xenesa (1) u xenesa (111)

58

O0001IEeHUE U CUCTEMATU3ALIUS
3HAHUH

https://m.edsoo.ru/dbd9af72

59

[IpakTtuyeckas padora Ne 7.
Pemrenne skcniepuMeHTAIBHBIX
3aj7a4 no teMe «BaxHeuIme
METAaJIJIBl X KX COCTUHECHUS

https://m.edsoo.ru/462adf7f

60

Beruncnenus mo ypaBHeHHIM
XUMUYECKUX PEAKIUH, €CIIU OJIUH
U3 pEareHToB J1aH B U30BITKE WU

COJIEP’KUT pUMecH. Beruncienus
MacCOBOM JIOJIM BBIXOJIA IPOTYKTA

peaknuu

https://m.edsoo.ru/a7a5913a

61

O00011eHNEe U CUCTEMATU3 AL
3HaHUU

https://m.edsoo.ru/eed7f912

62

KontponbHas padota Ne4 o teme

«Baxuenime MeTaUIbl U UX
COEIMHEHUSD

https://m.edso0.ru/5b499218

63

BCH_[eCTBa " MaTe€puajibl B
HOBCCHHGBHOﬁ JKHU3HH 4YCJIOBCKa

https://m.edso0.ru/483adc3a

64

XHUMHYECKOE 3arps3HEeHUE
OKpY’KaroIel cpe/ibl

https://m.edsoo.ru/f3f919fd

65

Ponb xumuu B pPECIICHUHA
OKOJIOTHYCCKHX HpO6J'IeM

https://m.edso0.ru/a98127b9

66

PesepBHrlit ypok. O600IeHE 1
cucTeMaTH3allHs 3HAHUI

https://m.edso0.ru/1c364847

67

PesepBHrlit ypok. O6001IeHE U
cucTeMaTH3allHsI 3HAHUH

https://m.edsoo.ru/56f46bf5
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PesepBHelit ypok. O600IIeHNE 1
CHCTEMAaTH3aINs 3HAHUH

https://m.edsoo.ru/b221b45c¢

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpamMmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE TTOHATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TOHATHI: aToM,
MOJIEKYJla, XHUMHUYECKHH DJEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAS aTOMHAsi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas JIOJS XUMHYECKOTO
JJIEMEHTa B COEAUHEHHHU, MOJISIPHBIM O0OBEM, XHUMHUYECKas peaKius,
Kinaccu(uKausl — peaknuid:  peakluu  COCAMHEHHS,  PEaKluu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakuuu OOMeHa, JK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBoOp,

MaccoBasi J10J1s1 BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MMOHATHH H

IIPUMCEHATH 3TU IMOHATHSA ITPU OIMMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XHUMHNYECCKYI0O CHMBOJIMKY JIsI COCTABJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKphbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaB4, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

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

Y4YaCTBYIOIIMX B peaKkIH BELIECTB, 110 TEIJI0BOMY 3 heKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MacCChbl

BCIICCTB

1.8

BBIUUCIISIT MACCOBYHO JOJIIO XHUMHYECKOTIO 3JICMCHTA II0 q)OpMYHe




COCOUHCHMS,

1.9

BBIYUCIISITh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIC METOJIbI TIO3HAHMS — HAOJNIO/ICHUE,
U3MEPEHHE,  MOJCIMPOBAHUE,  OKCIIEPUMEHT  (peajbHbIl U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX 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 XHMUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEp)KJasi ONHCAaHUE MpPUMEpaMH

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH MPOTCKAHUA XHUMHYCCKUX

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 TOJIYYCHUIO M COOMPAHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJa M KHCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C ONpPEIeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATh U MPOBOIUTH XUMUYECKUE IKCIIEPUMEHTBI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkmMyc, heHondTanenH, METUIOPAHK U IPyTHe)

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 peakum»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clion aTomMa, aToMHasda Op6I/ITaJ'IB, paauyc 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

ONMCHIBATh M XapaKTepu3oBaTh TaOinuHylo ¢opmy Ilepuonndeckoit
CUCTEMBbl XMMMUYECKHUX D3JEMEHTOB: pa3IudarTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE)» Nepruoabl

3.4

packpsiBaTh cmbicn Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HGpHOI[H‘IGCKOﬁ 3aBUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIEMCHTOB OT HX IIOJOXKCHHSA B HepHOI[quCKOﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAauUEHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XumMu4yeckux  anemeHto ..
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

HCOPraHM4YCCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XuMHU4eCcKas pEaKuus»

1.1

pacKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBOp,
QJICKTPOJIMTBI, HE3JICKTPOJIUTBI, JJICKTPOJIUTHUYCCKAA AUCCOoIUalusd,
pCakiiun HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIIb,
BOCCTAHOBHUTCJIb, OKHCJICHUC MW BOCCTAHOBJICHUC, aJu10TpOoIuA,
aM(I)OTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'IeHTHa}I, HOHHaAas,
MeTaJ’IJ’II/I‘{eCKaH), KpUCTalNINYCCKasd pCIJ_IéTKa, CIlIaBbl, CKOPOCTHb

XUMHUYECKOMN pCaKkuuunu




1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHSATHN U

NPUMCHATH 3TU IIOHATUA IPHU OIITMCAHHUU BEIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

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

WOHHOI'O 0O0OMeHa

1.4

PaCKpbhIBaATh CYHIHOCTH OKHCIMUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

HOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OanaHca ITUX PEeaKLUi

1.5

MIPOBOJIUTH PACUYETHI 110 YPAaBHEHUIO XUMHUYECKOUN pEeaKIINU

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

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) 00IIME U CHEIM(PUUECKNE XUMUUECKHE
CBOMCTBA MPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPXKIas OIMUCAHHE
MpUMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIU, MOATBEPKIAIOIINX CYIIECTBOBAHUE

TeHETHUYECKO CBS3H MCKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT HUX CTPOCHMUA,
BO3MOXXHOCTH MPOTECKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

2.4

clieoBaTh MpaBWJIaM TOJb30BAHUS XUMUYECKOW TOCyIoll H
1a00paTopHbIM OOOpYIOBAaHHEM, a TAKXKE IMpaBWIaM OOpalieHus c
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XMMHUYECKUX OMBITOB IO TMOJIYYCHHIO M COOMpaHHIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOATBEPIKIAIONINE KAYeCTBEHHBIH COCTaB
Pa3JIMYHBIX BEIIECTB: PACMO3HABATh ONBITHBIM MYTEM XJIOPHUJ-,
Opomua, woaua, kapbonar, Qocdar, cuiukar, cyibdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHUS, WOHBI HM3yYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNMIYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpenar»

3.1

pPaCKpbIBaATb  CMBICII OCHOBHBIX XHMHYCCKHUX TIOHSATHM: HI[K

BCIICCTBA; KOPPO3Us METAIIIIOB

3.2

NPpUMCHATL OCHOBHBIC OIICpallun MBICIIUTEIbHON NIE€STENbHOCTH —

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




BBISIBJICHHE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — Ui M3y4eHUS
CBOWCTB BEILECTB M XUMHUYECKUX PEAKIMH; €CTECTBEHHOHAYYHbIE
METOJbI TO3HAHUS — HAONIOJEHUE, H3MEpPEHUE, MOJACITUPOBAHNE,

9KCIEPUMEHT (PEAJbHBIA U MBICICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM YE€IOBEKA. XHUMHUSA B CHUCTEME HayK.
Tena m BemecTBa. PU3MYECKUE CBOWCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

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

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. XnuMudeckne diieMeHTBI. CHMBOJBI  XUMHYECKHX

a51eMeHTOB. [IpocThie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHast MOJIEKyJIIpHas Macca. MaccoBas 011 XMMHUYECKOTO 3JIEMEHTA

B COCIMHCHUHN

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl U 4YHClIa CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBICHHS. XUMHUYECKas peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEeUIeCTB. XuMuueckue ypapHeHus. Knaccudukanus

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

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPaBUIIAMHU
paboThl B JjabopaTopu¥ W TpHEMaMH OOpalleHHus C JIabopaTOPHBIM
00OpyJOBaHHEM, H3YYCHHE U OIUCAaHUE (U3MYECKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIICCTB, HaOMoJcHHe (uU3nYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KHIICHUE M KOHJCHCAIMS BOJbI) U
XUMHYECKUX  (TOpeHHe  CBeYM, MPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHMCAHHE
OPU3HAKOB TMPOTEKaHWsS XUMHUYECKMX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHl C XJIOPUIOM Oapusi, pa3iokKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBHUE JKelle3a ¢ 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, WUIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MACCHI, CO3JaHUE MOJCIIEU

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT u mpocrtoe
BemecTBo. HaxoxmeHue kuciopona B mpupoje, GU3NYECKne U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoOb
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M NpOMBIILICHHOCTH. Kpyrosopot

KHcopoa B mpupoae. O30H — alioTponHast MoAU(UKALMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XMMHUUEeCKON peakluu, TEPMOXUMHUYECKUE YPaBHEHMSI, 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,
¢usnueckre W XUMHUYECKHE CBOMCTBa, MPHUMEHEHHE, CIIOCOObI TOJTyYEHHUS..

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 40Jis BelleCTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B NpUpOJIe W B JKU3HU 4ejoBeka. Kpyroropot
BOJIbI B TpHpOAE. 3arps3HeHHE MPUPOIHBIX BoJa. OxpaHa W OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Knaccuduxarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconieoOpazyromue. Homenknarypa okcuaoB. dusmueckne W XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHusl. HomeHknarypa ocHoBanuil. dusnyeckue U XMMUYECKUE 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. @u3znueckne U XMMHUYECKHE CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas cBSI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M NpEKpallleHus TopeHus (Ioxapa), 03HaKOMJIEHHUE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoaa ¢ okcugom Menu(ll) (BO3MOXHO HMCTIOIB30BaHKUE BUIEOMATEPUATIOB),
HaOmoJeHne 00pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEIIECTBA, B3aHUMOJEHCTBHE BOABI C MeETaulaMU (HATPUEM M KaJbLUEM)
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAacTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAWKATOPOB, HCCIEN0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAcCOB, HAOIIOACHHE W3MEHEHUS
OKpackH WHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJo4ell, Hu3ydyeHue
B3auMojeiicTBus okcuna meau(ll) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHeinine kiacchl HEOPraHUYECKUX

COECIUHEHUI)

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

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

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

OKCHABbI U TUAPOKCHUIBI

3.2

Ilepuonnueckuit 3akoH. [lepuoanyeckas cucremMa XUMU4eCKUX 351emMeHToB J[. M.
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. 3HeKTpOHLI. CTpOGHI/Ie

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XMMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro MoJjoxeHuro B [lepuoanueckoii cucreme [I.M1. MeHnneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
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. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okuciieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIICCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHue, peakluy pa3ioxKeHus, COeAUHEHNS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeniectBo u xumudeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKux 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIHUI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHN4YCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JInYHbIM Kil1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMHYeCKUX peakluil 10 pa3IUYHbIM NPpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKUMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

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




[0 Yy4yacTHUIO Karajnu3aropa). OK30- U OJHAOTEPMUYECKHE  PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUECKUX peakiusx. [lonstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@DakTOppl, BIMAIOIIME HA CKOPOCTh XMMHUYECKOM pEaKkUMM M II0J0KEHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

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

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnOHBl. MeXaHN3M JUCCOLMAIMU BELIECTB C PA3JIMYHBIMU BHJIAMHU
xumMudeckoi cBs3u. Ctenenpb aucconuanuu. CHIIBHBIE U CITA0bIe AIEKTPOJUTHI.
Peakiun nonHOTO OOMEHA. YCIIOBHS MPOTEKaHUS PEaKluii MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBAaHMH ¥ COJEM B CBET€ TIPEACTABICHUN 00 OJIEKTPOJUTHYECCKON

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

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMJICHHE C MOJCISMH KPHCTALTHYECKUX
pEemETOK HEOPraHWYECKHUX BEHIECTB — METaIOB W HeMeTauioB (Tpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XHMHUYECKOW pEaKIHH OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAaKTOPOB;
UCCIICIOBAHNE  JJICKTPONPOBOJHOCTH  PAacTBOPOB  BEHIECTB,  Ipoliecca
JMCCOIMAIIMM  KUCIIOT, WIeJoYer u coliell (BO3MOXKHO HCIOJB30BaHUE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJIKa, BBIJCICHHE ra3a,
o0pa3oBaHuE BOJbI); ONBITOB, HILTFOCTPUPYIOIIUX HPUMEPHl OKUCIHUTEIHHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMii (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHU);
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, MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHe




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 CTENEeHN OKuciaeHus. CTpoeHue u pU3NIECKUue CBOMCTBA
IPOCTBIX BELIECTB — KHUCJIOpPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALNU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHa;I KHCJI0Ta, (bHBI/II-IGCKI/IG M XAMHYECKHE CBOMCTBa
(oOmme Kak mpeAcTaBUTENs Kjacca KHCIOT U cnenuduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ cCOeAMHEHUH B Mpupoje. XUMHUUYECKOe
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 CTETIEHN OKUCIEHUS. A30T, paclipoCTpaHEHUE B IPUPO/IE,
(bu3mvecKkne U XuMHUIecKkre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHHMS, UX (U3UYECKUE U XHMHUYECKHME CBOWCTBA, IMpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAJIbHBIX yNOOpeHMil. XUMUYEecKoe 3arpsa3HEHHE OKpYXKarollei
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHUE BO3AyXa, 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 YI0OpEeHUN

2.5

OOmast xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHuUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MoIuGUKAIMK, paclpoCcTpaHEeHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. Okcuasl yriepona,
ux (uznyeckue M XMMHUYECKUE CBOMCTBa, JEWCTBUE HA JKUBBIE OPraHU3MBI,

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




yraepoaa(lV); rumote3a Tm00anbHOrO MOTEIUICHUS KIMMaTa; TapHUKOBBIN
apdekr. YrompHas KuCIOTa W €€ CONMU, UX (PUIUYECKHE M XUMHUYCCKHE
CBOICTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHass peakuuss 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, STHJICH, AaleTWICH, STaHOJ, TJHIEPHH, YKCyCHas
kuciora). MIx coctaB m xummyeckoe crpoeHue. [lonstne o Ouonormdecku
BOKHBIX BEIIECTBAX: MXHUpPax, OCNKax, yIIeBoJaX — W HMX pOJIM B IKU3HU
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 kucnore. CUIMKATBI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO

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

2.8

XUMHUYECKUN DKCIEPUMEHT: HU3YyUYCHHE OO0pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-
WOHBI W HAOJIOJEHUE TMPU3HAKOB HMX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(bM3MYEeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U MX COCAMHEHHUH (BO3MOXKHO
HCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJIEHHE C 0OpaslamMu XJIOPHJIIOB
(raloTeHUI0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUANIOB); HAOMIOJEHHWE TIpolecca
00yriMBaHMUs caxapa IoJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHUE XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOUM KHUCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH © HaOmoaeHue mpu3Haka e&
MPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta, (hochopa U ux
COCIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BHJACOMATEpPUAIOB), 0Opa3lamMu
a30THBIX U (HOCPOPHBIX YAOOpEeHU; monydeHne, cooupaHue, pacro3HaBaHue U
M3YYeHUE CBOWCTB aMMHUaKa; IMPOBEJIECHUE KAuYE€CTBEHHBIX pPEAKUUMWA Ha HOH
amMmmMoHHMsT U (docdar-uOH ¥ HU3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEAbIO (BO3MOMXHO
WCIIOJb30BAHUE BUJCOMATEPHUATIOB); H3YyYEHUE MOJIENEe KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, GQyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HAaBAHWE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOrO ra3a; IPOBEICHUE KayeCTBEHHBIX peakluid Ha KapOoHaT- u
CIWJIMKAaT-MOHbl W M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
IPOJOYKLUHENH CHUIMKATHOM MPOMBILUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

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

Mertannsl 1 ux COCAMHCHU A

3.1

OO01as XapakTepUCTHKA XMMHUYECKUX AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKUX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yecKkasl KpuUcTajsinyeckass pemérka. DJIEeKTPOXUMUYECKUH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/ioB. O0Imue crnocoObl MOTydeHus
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[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOKJICHHE B MPHUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaywmsi). OKCUAbI U
TUAPOKCUABI HaTpus U Kanud. [IpuMeHeHHe IIeTOYHBIX METAUIOB M HX

COEeIUHEHNN

3.4

[llemouyHo3eMenbpHBICE  METAIBI MAarHMii HM  KalblMA: IIOJIOXKCHHE B
[Tepuoaunueckoit cucteme xuMuueckux anemenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJICHHE B mpupojae. PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA
MarHus W Kajablius. BakHeWmne coequHEHUs KaibIus (OKCHI, THIPOKCHI,

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

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(I)OTCpHLIC CBOMCTBA OKCHJA U THAPOKCHU A

AJIFOMHMHMHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux snemeHToB .M.
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. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

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




(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHoCTEN
B3aMMOJICHCTBUSI OKCHJAQ KalblUs M HATpusi C BOJOM  (BO3MOXHO
KCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HCCJICAOBAHUE CBOWCTB KECTKOW BOJbI;
npoluecca TOpEHUs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX pEaKUUi Ha HOHBI
(MarHusi, Kanplusi, anmoMuHus, 1uHka, xenesa(ll) u sxemesa(lll), memu(ll);
HaAOJII0JIEHHE U ONKCAaHUE MPOLECCOB OKpAIIMBaHUs IUIAMEHUM MOHAMU HATpUs,
Kaausi M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BHUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHre 3KCIIEpUMEHTANIbHBIX 33/1a4 10 TeMe «BaxHeire MeTamibl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpena

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  3arpsA3HECHHE
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 oOpas3loB MaTepuasIoB (CTEKIIO, CILIaBbl

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 TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIell KyIbTypbl M HpPaKTHUYECKON
JEATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMHUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHUX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodeccHOHATBHON AEATEIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHYECKON HayKd, 4YTO IO3BOJIMT OOYy4arolIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUU KaK IPOGMIBHOTO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHYCCKUX 3HaHHI>i, KOTOpas BKIIOYACT:

2.1

BOKHEHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToOM,
MOJIEKyJ1a, BELIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAsT CMECh, OTHOCHUTENbHBIE aTOMHas U MOJEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuusi, peaklUd COEIUHEHUs, pEaKUUU pas3JIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu oOMeHa, TerioBo 3(h(deKT peakuuu, 5K30- U
SHAOTEPMHUYECKHE PEAKIMH, PACTBOP, MAacCcOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl A0S M MPOLIEHTHAS! KOHLEHTPALIUs

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




opOuTanp, paguyc aToMma, BaJEHTHOCTb, CTEIEHb OKHUCIICHUS,
XMMHYECKAs CBS3b, JIEKTPOOTPULIATEILHOCTD, MTOJIIPHASL U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOrO 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

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenne ocHoBaMu XMMHUYECKOW 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, mpupomHoro raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHUUYCCKHUC 3HAHHA CO 3HAHHUAMU OPYIUx

y‘le6HLIX npeamMcETOB

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 YMCHUC

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

Bnagenue ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

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




YpPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sijpa, oOlee 4Yucio
JJIGKTPOHOB), PACIPENCICHHEM JJICKTPOHOB II0 JHEPTrEeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuoanueckoit cucreme (B MalbIX TE€PUOJAX H  TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTEMEHb OKHUCIICHHS XUMHUYECKHUX 3JIEMEHTOB, 3apsj

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUTMYECKOM CTPYKTYpHI B

' COCTUHCHHAX

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

8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIh

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajauk, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUAPOKCHIBI

9.9 metamoB |-11A rpynm, amtomunus, menu (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 W  XapaKTepU30BaTh CBOWCTBAa  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 HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0oOMeHa
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 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl 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 ypaBHEHHUSM XHUMHUYECKHX PEAKIHH ¥ HaXOJUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB 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
MIPEJIOKUTh MYTH €€ perIeHUs
12.2 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIECTBAMHU, XHUMHYECKON
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM XKM3HU, MPAaBUIIAMH MOBEACHUS B LIESIX cOepeKeHus
123 3I0POBbSI M OKpYXKAIOUIE MPHUPOAHOIN Cpelbl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hanvnune mpakTH4ecKUX HABBIKOB TUIAHUPOBAHMSI U OCYIIECTBIICHUS
CJIEAYIOIMIMX 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/ieNieHus cMecel

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YITIEKHCIOrO rasa u

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

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHONM MacCOBOM J0JIed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(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,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTaJyla JpYyrMM M3 pacTBOpa  COJIH;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuanusay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUN,

«Baxnennne MeTalIbl ¥ UX COCOANHCHUA

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,
THAPOKCU-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJlFOMHHHSI,

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

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
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 MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IFroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)Ie XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajeHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAsS aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. MaccosBas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBsa3n KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH W llepmoanyeckas cucTeEMa XUMHYECKUX HIIEMEHTOB

J.N. Menaeneea. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XumMudeckux sineMentoB .M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3MYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

[Tepuonuueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBBIX TpéX
IepuoaoB, Kallvuda, KalbLIHA (pazmyca aTOMOB, OJICKTPOOTPHULATCIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) n HX COC,I[I/IHeHI/II‘;I B
COOTBCTCTBHHU C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPHUCTAJUIMYECKOM PElIETKH M BUJIA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(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 BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOpOia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

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

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCAMHEHHN HEMETAIUIOB:

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). Ionydenue

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

aM(bOTEePHBIX THIPOKCHIOB

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 TMOJIYYCHHA 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

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUUCCKUX PJICMCHTOB

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  OKHMCIEHUSS U BOCCTAHOBJEHMS.  OJEKTPOHHBIM  OanaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHoro obmeHa. YCIOBHSI MPOTEKaHWs 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 0XKOT'aX U OTPABJIICHHUAX

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 MpobieMm. YcuieHue mapHUKOBOoro 3ddexra,

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 CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
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 COCIMHEHUI
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» Xumust: 8-# kimacc: 0a30BbIl yPOBEHB: YUCOHUK; S-¢ H3AaHNE, TIepepaboTaHHOE
INa6puensa O.C., Octpoymos WU.I'., CnaakoB C.A. AxumoHepHoe o0mecTBo «M31aTenbcTBo
«IIpocsemenne»

» Xumust: 9-# kitacc: 6a30BbI YPOBEHbB: YUSOHUK; 5-¢ H3/IaHue, IIepepadOoTaHHOE
I'a6puensu O.C., OctpoymoB WN.I'., CiiagkoB C.A. AkumonepHoe o6mecTBo «M3maTenscTBo
«IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e HHdopmaMoHHO-METOAUYECKOE MUCHMO 00 0COOEHHOCTSIX IPENOAaBaHUs y4eOHOTO
npeamera «Xumusi» B 2025/2026 yuebrom roay https://edsoo.ru/wp-
content/uploads/2025/08/himiya.pdf

e Merouueckre PEKOMEH/IAINH TI0 H3yIEHHIO TeMbI «OKHUCITUTEIHHO-
BOCCTaHOBHTEJIbHBIC PEAKIIMU» B MIKOJIBHOM Kypce xumun (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_himiya_o_v_r.pdf

e  VY4eOHO-METOUYECKOe 00eCTIeueHne MPOIIECCOB MPENOAaBaHNs XUMUH, OMOJIOTHH,
(bU3HMKHM Ha YPOBHSAX OCHOBHOI'O OOIIEro M CpeHero o0uiero oopa3oBaHus ¢ BKIIOUEHUEM
JIOTIOJTHUTEIILHOTO HH)KEHePHOTO KommoHeHTa (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj_komponent.pdf

e baHk 3amaHuil JUIsl TEKYIIEro OlEHUBaHUS 110 yueOHOMY npeameTy «Xumus» (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/bank_zadanij_himiya_ooo_.pdf

e KoHTekcTHBIC 3a/1a4uH. 3aIaHus K YIeOHOMY Kypcy «Xumusi». 8 kiacc (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya_2024.pdf

® MCTOI[I/IIIGCKI/IG PEKOMCHAANH 110 CO3JaHNIO KJIIACCOB TEXHOJIOTMYECKOTO U €CTECCTBEHHO -
Hay4qHOTO Tpo(duiIeH 1 KJIaCCOB C YIIIYOJICHHBIM U3y4YEHUEM MAaTeMaTHKH, (PU3UKH,
XHUMHH, 6I/IOJ'IOFI/II/I B 061H€06pa30BaTeJ'ILHBIX opraHu3alusax ¢ UCIIOJIB30BAHHUEM
HH(PPACTPYKTYpPHI, CO3JAHHON B paMKaX HallMOHAJILHOTO MpoekTa «O0pa3oBaHKe)
(KBautopuymsl, IT-kyob1, Touku pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej _2025.pdf

e Meroanueckue pekoMeHaauuu. Opranuzanus Bzaumoneiicteus “Llkona — By3 —
npennpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr sh v p 2025.pdf

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

e BUBJIMOTEKA IOK https://Mmonypoku.pd/
e T[JIOBAJI-JIAB https://globallab.ru/
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