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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHHUSA M C YYETOM KOHIICTIIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYJAIONUXCSA CPEACTBAMHU Y4EOHOTO IMpEeaMeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YPOBHE OCHOBHOTO 00IIIET0 00pa30oBaHms, a TAKKE TPEOOBaHUH K pe3yabTaTaM 00y4eHHUS XHMHU
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUE XUMHH CITY)KHT OCHOBOW [T (JOPMUPOBAHHS MHPOBO33PEHUS 00YJaAIOIIETOCS, €T
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMUPOBAHME MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydarouuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OpraHU4eCKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 110 IPUHLUITY IOCJIEAOBATEIbHOIO PAa3BUTHUs 3HAHUHW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KAK OCHOBBI BCEr0 €CTECTBO3HAHUS;

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

— Y4YEHHMsI O CTPOEHUH aToMa U XMMHYECKOH CBSI3H;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBIMIOJTHSASL (DYHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEU
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YUYEOHBIX MPEIMETOB:
«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 MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M MX HIPUMEHEHHH 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
puoOpeNH TaKue e, Kak:

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

— HaIpaBJICHHOCTb OOyuYeHHMs] Ha CUCTEMaTHYecKoe NpuoOlleHne oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, WUCIOJIb3YS 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTUYECKH 11€JeCOO0pa3HOTr0 MOBEACHHS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETIOBEYECKUX IICHHOCTEW, FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OO11iee YMCIIO YacoB, OTBEACHHBIX I M3YYCHHS XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEZCIIIO).

COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHavaJbHbIEe XUMHYECKHE MOHSITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemiecTBa. PU3MYECKHE CBOMCTBA BeElIECTB. ArperatHoe coctosiHue BemectB. [lonsTue o
METOJIaX MOo3HaHUs B XuMuH. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHusi CMECEi.

ATOMBI M MOJEKYIBl. XHUMHUYECKHE OJJIeMEHThL. CHMBOJBI XHMHUYECKHUX DJIIEMCHTOB.
[IpocTeie U coXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (popmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MMOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENNbHAS aTOMHas Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAs
Macca. MaccoBast J10JIsI XAMUUYECKOTO 3JIEMEHTA B COCTUHECHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
qHclia CTPYKTYPHBIX €IMHUIL BenecTBa. Pacu€Tel o GopMmysiaM XUMHYECKUX COCTUHEHUH.

@uU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXPAaHEHHUs MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHHS. Kilaccupukanus XUMHUYIECKAX PEaKIIHiA
(coenuHeHwMs, pa3IoKeHUS, 3aMeIeHUsI, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMMYECKOM MOCyn0i#, mpaBuiamMu paboThl B Jabopatopuu U mpuéMaMu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHHEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOeHUE (PU3NUYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KUIIEHHE U KOHACHCAIUS BOJAbI) U XUMHUECKUX (TOpPEHHUE CBEYH,
MIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMO/ICICTBHE MeJia ¢ KUCIOTOM) SIBJICHUM, HAOII0eHIEe
U ONHCAaHME TMPU3HAKOB TMPOTEKaHMsI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, paznoxenue ruapokcunaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kele3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, TMpOBeIEHHWE OYUCTKA TMOBAPEHHOW CONM, HaONIOJEHUEe U OIHUCAHHE
pE3yNbTAaTOB MPOBEACHHUS OIbITa, HILTIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy I (IapOCTEPIKHEBBIX).

Baskneiiiue npeacraBuTe/ M HEOPraHNYeCKMX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — sieMeHT M MPOCTOE BEIIECTBO.
Haxoxnaenue kucnoposa B mpupoje, Gu3ndeckue U XMMHUECKHUEe CBOMCTBA (peaKIuu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
MpoMbIIIIeHHOCTH. KpyroBopoT kucrnopoaa B mpupoje. O30H — aioTpomHas MoaudUKaius
KHCTIOPO/Ia.

TemmoBoit 3¢h(dekT XUMHUYECKONH peakIuH, TEPMOXMMHUYECKHWE YpaBHEHHs, 5K30- U
SHAOTEPMHUUYECKUE peaKIuHu. TOMIMBO: YTroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBO. HaxokneHue BojopojJa B MPUPOJE,
(busznuecKkre U XMMUYECKUE CBOMCTBA, TPUMEHEHHUE, CTIOCOOBI MoTyueHus. KuciaoTs! u conu.



MonsipHblii 00bEM ra30B. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HacelmeHHble u
HEHACBILEHHbIE pPacTBOpPbl. PacTBOpHMOCTH BewlecTB B BoJe. MaccoBasi [0 BEIIECTBA B
pactBope. XuMmHueckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOIHBIX Boja. OXpaHa M OYHCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeauHeHnid. Oxcunabl. Kiaccudukanus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasytomue. HomeHknarypa
oKkcu10B. PU3nMUecKre U XMMHUECKHUE CBOMCTBa OKcuI0B. [loyuenue okcuios.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. ®Pu3nyecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucnot. @usndeckre U XUMHYECKUE
cBoiicTBa kuciaot. P akruBHoctu metauioB H. H. bekerosa. [TonyueHne Kucior.

Comu. Homenxknarypa coneil. ®dusnueckue u xumudeckue coiictBa cojeil. [lomyuenue
COJIEH.

I'enetnueckas cBs3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, cOOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HAOMIOJEHHE B3aMMOJEHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHIOB W ONMCAaHHE HX CBOICTB, MOJy4YeHUE, cOOHMpaHHe, pacrmo3HaBaHUE U
H3ydeHHE CBOWCTB BOJOpoaa (ropeHme), B3amMmojeiicTBHe Bogopoaa ¢ okcuaom memu (1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUJIEOMATEPHANIOB), HAOMIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, HccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsS BEIIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOM JI0JI€d pacTBOPEHHOIO BEIIECTBA,
B3aUMO/JICHCTBUE BOJABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCHOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIIEOBaHHE OOpa3lOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe M3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpaau3alMM, IOJIYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTUHEHUI.

IMepuonuyeckuii 3akoH u Ilepmoanyveckasi cucrema xummu4deckux djiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMUKA XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX 3JI€MEHTOB (IIEJIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOTeHbl, HHEPTHBIC T'a3bl).
DJeMeHTHl, KOTOpble 00pa3yroT aM(OTEepHbIE OKCUABI U THIPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3nemeHtos J[. .
MenneneeBa. KopoTkonmepuoanas M JulMHHONepuojaHas (opmbl [lepuoauueckoil cucTeMsl
xumuyeckux oemeHToB JI. M. Menneneesa. llepuonsr u rpymmel. Du3nyeckuii CMBICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX snuep. M3zorombl. Onextponsl. CrpoeHue
AJIEKTPOHHBIX 000JI04EK aTOMOB MepBbIX 20 XUMUYECKUX 1eMeHTOB [lepuoanueckoil cucTeMsl



. WN. MenngeneeBa. XapakTepUCTUKA XUMHYECKOTO JJIEMEHTAa II0 €ro IOJOKEHUIO B
ITepnoauueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJINYECKUX CBOICTB MO IpyIIaM U IEPUOAAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumunyeckas CBSI3b. KoBanenrtnas (momsipHas U HENOJIsIpHAs) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIUTENbHO-BOCCTAHOBUTENIbHbIE — peakiuu.  [Iponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

n3ydeHue oOpas3loB BEIIECTB METAJJIOB M HEMETaJUIOB, B3aUMOJICHCTBUE TUIAPOKCUAA
LIMHKAa C PacTBOpPaMH KHCIOT U ILEJOoYell, MPOBEJCHHE OIBITOB, WIIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, PEaKIUU Pa3IOKEHUs, COCTUHEHNS).

Meostcnpeomemmnwie ceasu

Peanusamus MexXIpeaAMETHBIX CBA3EH NPU M3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBIISETCS
yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUH, TaKk U TOHSATHI,
SIBJISIFOIIUXCSI CHCTEMHBIMHM JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAaydHbIH (HakT, TUIIOTE3a, TEOPUs, 3aKOH,
aHaJlM3,  CHUHTE3,  Kilaccupukauus,  MEepUOJUYHOCTb,  HAOIMIOJEHHE,  IKCIEPHUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PavoOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEILECTBA, ra3, (U3WYeCKHe BETUYMHBI, €IUHHIBI MU3MEPEHUs, KOCMOC, IJIaHETHI,
383151, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJE3HbIC
HCKOMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BewmecTBo M XMMH4YeCKas peakus

[lepnognueckuit 3akoH. Ilepuommueckas cucrema xumuuyeckux »saementoB [l .
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kajausl, KaJIbLMS U HUX COCAUHEHUN B COOTBETCTBUM C
MOJIOKEHUEM 3J1eMEHTOB B [lepnoanueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BewiecTBa: BHUJAbl XMMHYECKON CBSA3H. THIBI KPUCTAUIMYECKHUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPHUCTAUIMYECKON PEIIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKHMX BeHIecTB. XHMHUYECKUE CBOICTBa
BEILIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJaccaM HEOPraHMYECKUX COEAMHEHHH, IeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukarus XMUMHUYECKUX pPEeakIuil M0 pa3lIuYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YyYaCTBYIOIIMX B pEaKIUH BELIECTB, MO TEMIoBOMY 3(QQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIO0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. ITonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHsATHE O TOMOTreHHBIX M TeTepOTeHHbIX peakuusx. [lonarue o



karanuze. IloHsatue o xumuueckoM paBHOBecUU. DakKTOpbl, BIHMAIOLIME HA CKOPOCTh
XMMHMUYECKOHN PEaKIUU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTENIBHO-
BOCCTAaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHM OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIuii ¢ UCIOIb30BaHHEM METO/Ia HIEKTPOHHOTO OajaHca.

Teopust 37€KTPOAUTUYECKON NUCCOLMALUU. DJIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonst,
aHUOHBI. MexXaHM3M JHUCCOLMAlMM BEUIECTB C Ppa3IMYHBIMU BUAAMHU XMMHUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoOro ooMeHa. YciaoBHs NMPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMHM M COJEH B CBETE
MpECTaBICHU 00 >3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakluu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJIOpuiaa HaTpus),
UCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XMMMUYECKON peakIMy OT BO3JACHCTBHS pa3iIUYHBIX
(GakTOpOB, HUCCIENOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCAa TUCCOLHALUN
KHCJIOT, IIeJIo4ed M cojed (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOLIUX MPU3HAKK MPOTEKAHMS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3lokKeHHs, COEAMHEHHUS),
pacro3HaBaHHE HEOPraHWYECKHUX BELIECTB C IIOMOIIbI0 KAa4eCTBEHHBIX DPEAaKLUN HAa HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmiast xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBOMCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBogopord. CossiHas  KHMCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JlelicTBre XJI0pa U XJI0POBOIOPO/Ia Ha OpraHu3M uesloBeka. Baxkneilme xnopuast
U MX HaXO0XJAEHUE B IPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3nyecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKAIMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpOJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmue kak MpencTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKILUH,
JeKallie B OCHOBE IPOMBIIUIEHHOTO CIOCO0a MOJy4eHUs cepHOM kucioTel. [IpuMenenue
cepHOM kucaoThl. CoaM CepHOM KMCIOTHI, KaUeCTBEHHas peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAloIleW Cpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAU, 3arpsS3HEHUE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCIeHUsA. A30T, pacHpoCTpaHeHHWEe B Npupojae, Qusnueckue u
XUMUYecKkue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero Gu3n4eckue U XMMHUYECKHUe
CBOICTBA, MoyyueHune U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,



¢u3nyeckue M XMMHUYECKHE CBOMCTBAa (0OIIMEe Kak TpEACTaBUTENS Kilacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIBbHBIX
ynoopenuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, amnoTponHble MoAUDUKAIIU
dochopa, duznueckre n xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. lMcmomp3oBanue ¢ochaToB B KavyecTBE
MUHEPaAJIbHBIX YIOOpPEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIE CTEIICHH OKHCICHHS. YTIIEPOJ, JUIOTPOIHbIE MOIU(PHUKAIINN, PACTIPOCTPAHEHUE B
npupoje, Gu3nUecKue U XuMUIecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcunsl yriaepona, ux (U3NYECKUE U XUMHUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYeHHE U NPUMEHEHHEe. JKOJOrHYeCKUe MPOoOJIeMbl, CBSI3aHHbIe ¢ OKcuaoM yriepona (1V),
THIOTe3a TII00AThHOTO TOTEIJICHUs KIMMarta, MapHUKOBBIN () ¢eKT. YToiapHas KHcIoTa u eé
conM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCNMHEHHSIX Yriepoja
(MeraH, 5TaH, OSTHIJIEH, aleTHJIEH, STAaHOJ, TJHIIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKU YTJIE€BOAOPOJOB (yroijib, MPUPOAHBIN Tra3, He(dTh), MPOAYKTHl HX IepepadOTKU
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [[oHATHE 0O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKH3HH 4YelOBeKa. MarepuaibHOE EIMHCTBO
OpraHMYECKUX U HEOPraHNYECKUX COETUHEHUI.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrasienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYeCKue M XMMHUYECKHE CBOICTBA TajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCIIOJIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIoTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIIOJIb30BAHUE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE IMpolecca OOYriMBaHUA  caxapa TOJA  JeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOMN KUCIOTHI, H3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHOMN CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOH peakuuu Ha cynb(arT-uoH W HaONIIoJeHUE IMpHU3HaKa e
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX yaoOpeHui,
MoJIlydeHue, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOWMCTB aMMUaka, IpoBeACHUE
KayeCTBEHHBIX pEaKUMid Ha HOH aMMOHMA U QochaT-uOH U H3Y4YE€HUE TPHU3HAKOB UX
MIPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJIb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIIMUECKUX PEIETOK anaMasa,
rpaputa, (QymiepeHa, O3HAKOMIIEHHE C MPOLEcCOM aJIcOpOIMH pacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NPOTHBOras3a, MoJydeHue, cOOMpaHue, pacro3HaBaHue
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHWE KAaueCTBEHHBIX peakluil Ha KapOoOHAT U
CHJIMKAT-UOHBl M M3y4YE€HHE TMPU3HAKOB UX MPOTEKaHHs, O3HAKOMJICHME C MpOJIyKIHeH



CUJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJa4 10 Teme «Baxnenmue
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepuCTUKa XHMHUYECKUX DOJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJjioxkeHud B [lepuoanueckoi cucreme xumuueckux annemeHToB . . MenzeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauMueckas CBS3b M METATMYECKas KpUCTAJUTMYECKas
pemeéTka. DJIEKTPOXUMUYECKUN psAJl HaNpsHKEHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOmmMe crnocoObl nomydeHust MetamwioB. [loHsTHe 0 KOppO3UK METaLIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT Koppo3uu. CiuiaBsl (CTasb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY U MPOMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckol cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OuU3nueckue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpumeneHmne
IIEJTOYHBIX METAJIJIOB U UX COCTMHEHHI.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B Ilepuoaumueckoit
cuctemMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HME MX aTOMOB, HaXOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U Kalblus. BakHeillme coenruHeHus
Kanbpus (OKCHJI, TUAPOKCU, coyn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHMiL: nosioxkeHue B Ilepmonnueckoil cucreMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aToMa, HaxoXJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCH/IA U THAPOKCU/IA ATFOMUHMSL.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux snmemeHtoB [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouznueckue 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, runpokcuasl U conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa H
MOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C o0O0pa3laMy METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3YYEHHUE pe3yNIbTaTOB KOPPO3UH METaIOB (BO3MOXKHO KCIIOJIb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJEHCTBYS OKCHAA KaIbIMs U HATPUS C BOJIOW (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPUANIOB), HCCIIEJIOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECcCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alIOMUHUS, LUMHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHKe W OMKCAHUE MPOLIECCOB OKPALIMBAHMS IIAMEHH MOHAMM HATpHS,
Kalmusi U Kanblusl (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCeIOBaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
Teme «BaxkHelilne MeTallyIbl U UX COETUHEHUSD.

X¥MHUSA U OKpYKAaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momMoInb Npu XHMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKpYKarolien cpefbl (MpeaenbHas TOMyCTHMas KOHIICHTPALUS
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX MpoOIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MOJTMMEPHBIC MaTEpUaIIbl).



Meosicnpeomemnvie ceasu

Peanuzanus MeXnpeaIMETHBIX CBsI3€H MPU U3YUYEHUU XMMMH B 9 Kilacce OCYIIECTBIISETCS
4yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATUH, TaKk M IOHATHH,
SIBJISFOIUXCSI CACTEMHBIMHM JUIsl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOuiue ecTecTBEHHO-HAay4YHbIE NOHSTHUS: HAay4HbIM (DaKkT, TUIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJANYHOCTb,  HAONIOACHWE,  DKCIIEPHMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOT U, MaTEpUAIIbI.

®dusnka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
pPaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUYECKUH 3aps], IPOBOJHHUKH, IOJYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pacTBOPUMOCTb, KpPUCTAUIMUECKas pPEIIETKA, CIUIaBbl, (U3MUYECKUE BEIHYUHBL,
€IMHULIBI U3MEPEHMSI, KOCMUYECKOE ITPOCTPAHCTBO, MIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: ¢otocunres, npixanue, O6uocdepa, 3KocucTeMa, MUHEpaJbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOpPHbIE TIOPOJbBI, IOJE3HBIE
HCKOIIaeMble, TOILJIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA IPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE PE3yJAbTaThl OCBOEHHS IPOTPaMMbI OCHOBHOTO 0OIIEro 00Opa3oBaHUs
JOCTUTAIOTCS B X0/ OOYUCHUSI XUMUHU B €IUHCTBE yIeOHOU M BOCIIUTATEIIHLHOW JAEATEILHOCTH B
COOTBETCTBUH C  TPAJAWIMOHHBIMH  POCCHHCKAMH  COIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBCHHBIMH [IEHHOCTSIMH, TIPHHSATHIMHA B OOIIECTBE NMPAaBUJIAMH W HOPMaMH TIOBEICHUS H
CIOCOOCTBYIOT MPOIIECCAM CAMOTIO3HAHMUS, CAMOPA3BUTHS M COIMATU3AINH 00yJarOIIHXCI.

JINYHOCTHBIE PE3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOH IMO3MTHBHBIX IIEHHOCTHBIX OPHEHTAI[MH M PACIIMPEHHE OIBITA JCITENLHOCTH Ha ef
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) HIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOT'O OTHOIICHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPHIECKOMY U HAYYHOMY
HACJIENI0, MOHMMAHUS 3HAYCHHS XMMHUYECKOM HAayKW B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM MH(MOPMAIMEH O MEPEIOBLIX IOCTHKEHUAX M OTKPBITHAX
MHPOBOH M OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTPOWCTBE
MHpa U 00IIEeCTBa;

2) rpaskAIaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHHS O COIMANBHBIX HOPMax W MpPaBHIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJUIGKTHBE,  KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B OOINECTBEHHO  IOJIC3HOM,
y4e0HOMCCIeIOBATEILCKOM, TBOPYECKOH MW JAPYTUX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOil COBMECTHO IESITEBHOCTH MPH BHIMOJHEHNH YUeOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMOJHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3[aHUHM Y4EOHBIX MPOEKTOB, CTPEMIICHHS K
B3aUMOIOHUMAHHUIO M B3aUMOTIOMOIIHA B TMPOIECCe ITOM ydeOHOW AEATETBbHOCTH, TOTOBHOCTH
OILIEHMBATh CBOE TOBEJCHHE W TMOCTYIKM CBOMX TOBApHIINEH C MO3UIMM HPABCTBEHHBIX M
MPABOBBIX HOPM C YYETOM OCO3HAHHSI MOCIIEICTBHI MOCTYIIKOB;



3) HEeHHOCTH HAYYHOTO MO3HAHMSA

MHUPOBO33PEHYECKHE  MPEJCTABICHHUA O  BEIIECTBE U  XUMHUYECKOH  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKM M COCTABISIOIIME OCHOBY JUIS
MOHUMAHWS  CYIIHOCTH HAYYHOW KapTHHBI MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aUMOCBS3SIX YEJOBEKa C MPUPOTHON CPeoi, O posn
XMMUU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HAINPABJICHHBIC HA IIOJIyYeHHWE HOBBIX 3HAHUU 10 XUMHH,
HEOOXOAUMBIE Ui OOBSCHEHHS HAOIOJaeMbIX IPOILECCOB W SBJICHHN, MO3HABATEIHHOMH,
MH(GOPMAIIMOHHON M YATATEILCKOW KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHOM pabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, AOCTYMHBIMH TEXHHUECKUMH CpPEACTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTUH;

HWHTEpeC K OOY4YeHHWIO M TO3HAHHIO, JII0O03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEILCKON ACSITEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJICHHOCTH M YPOBHS OOyUEHHsI B TAJIbHEHIIIEM;

4) popMupoBaHHUsI KYJIbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH J>KW3HW, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKM Ha 3JI0POBBIM 00pa3 JKW3HM, OCO3HAHWE IIOCIEACTBUH W HENPUSATHE BPEIHBIX
MpUBbIUEK (YHOTpEONEHUSI AJIKOToJisi, HapKOTHKOB, KypeHHUs), HEOOXOJUMOCTH COOIIOACHHUS
npaBHi OE30MacHOCTH TPH OOpamleHHH ¢ XUMHYECKHMMH BEIIECTBAMU B OBITY M pealbHOM
KU3HH;

5) Tpy10BOr0 BOCIIUTAHMSA:

MHTEPEC K MPaKTHYECKOMY M3yUeHUI0 npodeccuii U TpyAa pa3InyHOro poja, yBaKeHHE K
TpyAy U pe3yiabTaTaMm TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPUMEHEHHUS
MpEeIMETHBIX 3HAHMM 10 XUMHUHU, OCO3HAaHHBIM BBIOOP MHIUBUIYAIbHOW TPAEKTOPUU
MPOJIOJKEHHUST O00pa30BaHUsA C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATBHON NESATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTD aJJAITUPOBATHCS B MPOGECCUOHATIBLHON CPE/IE;

6) 3K0JI0rHYeCKOro BOCIIUTAHHUS:

9KOJIOTMYECKHU 11e71ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M MCHUXUYECKOMY 3J0POBBIO,
OCO3HAHHKE LIEHHOCTH COOJIIO/ICHUS MpaBUIl O€30MaCHOTO MOBEJACHUS TPU paboTe C BEIIeCTBAMHU,
a TaKKe B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KUZHU JIOICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJydaeMmble MPU HM3YYCHUM XUMUU, IS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYKaOIIel MPUPOAHON CPEOi, ISl MOBBIIICHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHHUS TJI00ATBHOTO XapakTepa SKOJIOTHUECKUX MpoOJieM U MyTed WX peuieHus
MOCPEJICTBOM METOJIOB XMMHH, SKOJIOTHUYECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pPE3YyIbTAaTOB BBIIEIAIOT 3HAYMMble Ui (OPMHUPOBAHUS
MHUPOBO33pEHUs OOIIEHAYYHbIe TOHATHUS (3aKOH, TEOpHs, MPUHIMII, TUNoTe3a, (akrt, cucrema,
Ipolecc, HIKCIEPUMEHT U APYroe.), KOTOpble UCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U Mo3BOJIAIOT Ha OCHOBE 3HAHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HayYHON KapTHHE MHUpA, U YHUBEpcalbHble yyeOHble AEHCTBUS (IIO3HABATEIbHBIE,



KOMMYHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecrednBaroT (POpPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YI€OHOU AEATEIbHOCTH.

Ilo3naBaTenbHBIC YHHBeEpPcaJIbHbIE YUeOHbIe AelCTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:

YMEHMSI HCIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUS IIPU OCBOEHUU 3HAHUU:
pacKpblBaTh CMBICA XMMMUYECKHX MOHATHH  (BBIAEIATH UX  XapaKTEpHblE IPU3HAKW,
YCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMH TOHSATHAMH), UCTIOIB30BATh MOHATHS Ui OOBSICHEHUS
OTHENbHBIX (DAaKTOB W SIBICHHUH, BBIOMpATh OCHOBAHMS M KPHUTEPHH s Kiaccupukanum
XMMHMUYECKUX BELIECTB U XUMUUYECKUX PEAKIMM, yCTaHABIUBATh PUYMHHO-CJIE/ICTBEHHBIE CBS3H
MEXly 00bEKTaMH M3Y4EHUS, CTPOUTH JIOTUIECKUE PACCYXKICHUS (MHIYKTUBHBIC, e yKTUBHBIC,
10 aHAJIOTUH), JIEJIaTh BBIBOJIbI U 3aKIIIOUECHMUS;

YMEHHE MPUMEHATh B Mpoliecce MO3HAHUS MOHATHS (IIPEIMETHbIE U METalpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, MPE0OpPa30BbIBATh IIHPOKO
MIpUMEHSIEMblE B XUMHHM MOJI€IbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
XUMHueckas ¢opMyla M ypaBHEHHE XMMMUECKOM peakuuu — TMpU pelieHnd YydeOHo-
MO3HABATENbHBIX 33/7a4, C Y4€TOM OSTUX MOJENBHBIX MPEJICTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKK H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKIMH, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbIE CBS3HM U
MIPOTUBOPEYUS B U3y4aEMBIX MPOIECCAX U SIBICHUSX.

Ba3oBble nuccienoBarebckne 1eiCTBUS:

YMEHHE HCIO0JIb30BaTh MOCTABJIEHHbIE BOIMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHMUS, a
TaKkke B KauecTBE OCHOBBI Ui (DOPMUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHUH;

MpHOOpeTeHNe OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMd M MPOBEICHHUIO YYEHHMUECKHUX
AKCIEPUMEHTOB, YMEHHE HAOII01aTh 32 X0JI0OM IPOoIecca, CAMOCTOSTEIbHO MPOTHO3UPOBAThH €r0
pe3ynbTaT, (opMynupoBaTh OOOOIIEHHS U BBIBOJBI IO pe3yiabTaTaM MNpPOBEAEHHOIO OIMBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AHAJTM3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIHIO PA3IUYHBIX BUJOB
1 (HopM IMpeCTaBICHHUS, TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMY/IsIpHAS TUTEpaTypa
XMMHYECKOTO COJEp)KaHUs, CIpaBOYHBbIE TMocoOus, pecypchbl HHTepHeTa), KpUTHUYECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;

YMEHHE MPUMEHATH Pa3IMYHbIe METOJIbI U 3aMPOCHI IPU MOUCKE U 0TOOpe MH(pOPMaLUU U
COOTBETCTBYIOIIUX TAHHBIX, HEOOXOAUMBIX JUIS BBITIOJIHEHUS yYEOHBIX U MO3HABATEIbHBIX 3a/1a4
OTpeNeNéHHOr0 THIA, MPHOOPETEeHHE ONbITa B OOJACTH HCHOJIB30BAaHUS WHOOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTH, OBJIaJICHUE KYJIbTYPOH aKTUBHOT'O MCIOJIb30BAHUS Pa3JIMYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OopMy MpeacTaBIeHUS
nH(pOpPMALlUM ¥ WIUTIOCTPUPOBATH pellaeMble 3a/Jadll HECJIOXKHBIMH CXEMaMH, JuarpaMMaMi,
Apyrumu popmamu rpaduku U UX KOMOMHALUSAMM,

YMEHHUE HCMOJIb30BaTh W aHAJIM3UPOBaTh B Ipolecce ydyeOHOM M HccienoBaTenbcKon
NeATeIbHOCTH HH(OPMALIHIO O BIUSIHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCHIOPTA
Ha COCTOSTHUE OKpYXKaroIled MPUPOJHON CPEBI.

KoMMyHuKaTHBHBIC YHUBEpPCAIbHbIC y4eOHbIC JCHCTBHUA:

YMEHHUS 3aJaBaTh BONpPOCH (B XoJe auanora u (WIKM) JAUCKYCCHH) TO CYIIECTBY
oOcyxnaeMoil TeMmbl, (HOpPMYIUPOBATh CBOM TPEAJIOKEHHS] OTHOCHUTENIBHO BBITIOJIHEHUS
IIPETI0KEHHON 3a/1a4H;



YMEHUS MPEACTABIATh NOJYYECHHBIE PE3YyIbTAaThl TO3HABATEIBHOM JIEITETLHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNlaTh MPE3CHTALNI0 PE3YIbTaTOB BBIMOIHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (JIa0OpaTOPHOTO OTBITA, JIAOOPATOPHON pPaOOTHI MO WCCIEAOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

yYMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIBHON U
MCCIIEIOBATENILCKOM JEATENBHOCTA TPU PEHICHHH BO3HUKAIOMIMX MPOOJeM Ha OCHOBE ydéra
OoOIMMX WHTEPECOB M COTJIACOBAHMSA TMO3MIUH (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIHMS COBMECTHBIX JICHCTBHIA, ONpeesieHIe KPUTEPHEB 10 OI[CHKE KayeCcTBa
BBITIOJTHEHHOM pabOTHI U Ipyrue).

PeryasiTuBHbIe YyHUBepcaJIbHbIE YUeOHbIe 1elCTBUS:

YMEHHE CaMOCTOSATEIBHO ONPEACTATh e JeATeTbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIUPOBaTh M TpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIBHOCTH, BHIOWPATH
Haubonee d¢¢eKTUBHbIE CHNOCOOBI pemieHus y4eOHbIX M [O3HABaTENbHBIX  3a7ad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKEHHBIA AITOPUTM JEHCTBHUM IpU
BBITIOJTHEHUH 33JaHUH ¢ y4ETOM TIOJIydeHHS HOBBIX 3HAHMH 00 H3yd4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIHUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yibTaTra 3asBICHHON IIeNH,
YMEHHE HCIIOJIb30BaTh M aHATM3UPOBATh KOHTEKCTHI, ITPEIaraeéMble B YCIIOBUH 3a/IaHUA.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX peE3yIbTATOB 10 OCBOEHHIO O00S3aTENbHOTO COJAEPIKAHMUS,
YCTAHOBJIEHHOTO JIaHHOW (enepanpHOil pabodell MPOrpaMMOM, BBIICNISIOT: OCBOCHHBIC
oOyyarouMMuUCsl Hay4Hble 3HAHHUS, YMEHHS M CHOCOObI JeHCTBUM, crenuduyeckue s
IpeagMeTHON o0macTh «XuUMHUS», BHUIBl AEATEIBHOCTH MO IOJYYE€HHUI0 HOBOIO 3HAHMA, €ro
MHTEpIpEeTaluy, IpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIUsIX.

K xoHuy oOyuenus B 8 kiacce mpeaMeTHbIE Pe3ylbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

® DPACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX IOHATHI: aTOM, MOJIEKYyJa, XUMUYECKUI
3JIEMEHT, IPOCTO€ BEIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJITHOPOJIHAsA), BaJICHTHOCTb, OTHOCUTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JII XMMHUYECKOIO
3JIEMEHTa B COEAMHEHHM, MOJIIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKasl peakiys, KjIaccupuKaus
peaKkuMii: peakui COCUHEHUS, PEaKLUU PA3JIOKEHUs, pEaKIMK 3aMELCHUs], PEaKLIUU
oOMeHa, 3K30- ¥ 3HJI0TEPMUYECKHUE PEaKIMU, TEIIOBOM 3P PEKT peakluu, sApo aToMa,
9JIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOMTalb, PagUyC aToMa, XUMHUYECKas CBS3b,
NOJIApHAs M HENOJISIpHAs KOBAJEHTHAs CBs3b, MOHHAsl CBSA3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBas J10Jis BelllecTBa (IPOLIEHTHAsI KOHLIEHTPALlKsi) B pacTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHM W NPUMEHATH 3TH
MOHATHUS MPU ONUCAHUY BEIECTB U UX MPEBPAILLECHUH;

® UCMOJb30BATh XUMHUECKYIO CHMBOJHUKY JJIi COCTaBIE€HUS (OpPMYNT BELIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIINL;

e OMNpeAeNsITh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTETEHb
OKHCIICHHMsI DJIEMEHTOB B OMHApHBIX COEAMHEHMSX, MPHHAJICKHOCTh BEIIECTB K
ONpeNieIEHHOMY KJIacCy COEIUHEHHH 1o QopMmynam, BHJ XUMHYECKOM CBS3U
(KoBaJIeHTHAs! M NOHHAs1) B HEOPTaHUYECKUX COCTUHEHHUSX;

e packpsiBaTh cMbica Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATH
MOHUMAaHHUE TEPHOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT MX



nosnoxkeHuss B llepuoanueckoil cucreme, 3aKOHOB COXpPAHEHMS] MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HUS, 3aKOHa ABOTrajpo;

ONMCBHIBATH M XapakTepu3oBaTh TabamuHyo ¢opmy llepuomuueckoil cucTeMsl
XMMHMUYECKUX 3JIEMEHTOB: pa3jiMyaTh MOHATUS «IJaBHas moArpymnmna (A-rpymma)» u
«mobounass moxarpynna (b-rpynma)», Manple u  OoNbIINE TEPHOIBI, COOTHOCHTH
o0o03HaueHus1, KOTopble UMeroTcsl B Tabnue «llepnonmyeckas cucreMa XUMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMHMUYECKHUX DJIEMEHTOB (COCTaB MW 3apsii sAapa, OO0Ilee YHCIO 3JIEKTPOHOB MU
pacnpesesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBATh XUMHUECKHE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (10 YHMCIy M COCTaBY y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
sdexry);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEHIECTB Pa3IUYHBIX
KJIacCOB,  MOATBEp)KJas  OMNHMCAHME NPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

MIPOTrHO3UPOBATh CBOICTBA BEHIECTB B 3aBHUCHUMOCTH OT MX KAaue€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IIPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTA Mo (opMylie COeIMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTh PACUETHI IO YPAaBHEHUIO XUMUYECKOI peakinu;

MPUMEHSITh OCHOBHBIE OTEPAllMU MBICIUTENLHON NEATEeIbHOCTH — aHaIU3 M CHHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATH3alNI0, KIAaCCH(UKAIINIO, BBISIBICHUE MPUINHHO-
CIIEICTBEHHBIX CBSI3€H — JUIsl M3YYEHHUs CBOMCTB BEUIECTB M XMMHUYECKHX peaKlui,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HaHUS  —  HaOMIOJAeHHe,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (peabHbII U MBICIICHHBIN);

clieoBaTh MpaBWJIaM TOJb30BAaHUS XHUMHUYECKONW TMOCYIOoM U  1abopaTopHBIM
o0opy/noBaHHEM, a TaKXke IMpaBWiiaM OOpAaIlEeHUs] C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00OPATOPHBIX XUMUYECKUX OTBITOB MO MOJYyYCHHUIO
U CcOOMpaHHI0 Ta3000pa3HbIX BeEHIECTB (BOJAOPOAAa M KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € ONpeAeaEHHON MacCOBOM /10Jiel pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATD
U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHCIIOT C IOMOIIIbIO HHAUKATOPOB (JIakMYC, peHOI(TaNenH, METUIIOPAHXK U JIPyTHe).

K koHiy obyueHnus B 9 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHUX MOHSATHUNA: XUMHYECKUM BJIEMEHT, aToM,
MOJIEKYJIa, UOH, KAaTHOH, aHUOH, ITPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, BaJIEHTHOCTb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCICHUS, XMMHUYECKas peaKlus, XUMHUYECKas
CBSI3b, TETUIOBOUM (PQEKT peaKkiuu, MOJIb, MOJSPHBIN 00BEM, PacTBOp, AIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] UCCOLMAIUS, pEeaKluh HMOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHCIIMTEILHO-BOCCTAHOBUTEIILHBIC peakuuu, OKHCIIUTEID, BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAaHOBIIEHHE, aIOTPONUs, aM(POTEePHOCTh, XUMHUYECKas CBS3b
(KoBasieHTHAsi, HMOHHAs, MeTajulM4yeckas), KpUCTAJUTMUecKas pemeéTka, KOppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKLHUH, NPEACIBHO JIOIyCTUMAs
koHueHTpauus [1JIK BemecTna;



WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHUX HMOHATUH M TPUMEHSTH 3TH
MOHATHS TIPU ONUCAHUY BEILECTB U UX MPEBPAICHUN;

UCIOJb30BaTh XHMHYECKYI0O CHMBOJIMKY JJISI COCTaBJE€HUS (OpMya BeEWIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

OTIpENeNATh BAJICHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHUX OJIIEMEHTOB B
COCJIMHEHUSAX PAa3JIMYHOTO COCTaBa, MPUHAIICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIaccy coeAuHEeHu# 1o (opmyrnaMm, BUJI XUMUYECKOU CBSI3M (KOBAJICHTHAs,, MOHHAs,
MeTaJUIM4YecKas) B HEOPraHMYECKUX COCIUHEHHUAX, 3apsij HOHAa M0 XHUMHYECKON
¢dopmye, xapakTep Cpeasl B BOJHBIX PAaCTBOPaX HEOPraHMYECKUX COCAWHEHHH, THII
KPUCTANTHIECKOM peIETKN KOHKPETHOTO BEIECTBA;

packpsiBaTh cmbica [lepuoguueckoro 3akona [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHe: OTHCHIBATH W XapaKTepu30BaTh TabamuHyo ¢Gopmy Ilepuomunaeckoit
CHCTEMBI XMMHYECKHX D3JIEMEHTOB: paszlMuaTh IOHATHS «TJaBHas monarpynmna (A-
rpynna)» u «mnobounas noarpynna (b-rpymnma)», maneie u OoJblIMe TMEPUOJIBI,
COOTHOCHTH 0003HaueHHs, KOTOphIE HUMEIOTCI B IEPHOAMYECKOW Tabiuie, ¢
YHCIIOBBIMHM XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XHMMHUYECKHX JIEMEHTOB (COCTaB M
3apsia sizIpa, o0IIee YHCiIo AEKTPOHOB M PACIPEICTICHHE MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B WM3MEHEHHH CBOWCTB OJIIEMEHTOB W WX
COCIIMHEHUH B TIpe/eiax MaJbIX MEPHOJIOB U TJIABHBIX MOATPYIIT C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCH(UIIMPOBATh XUMHUECKUE DJIEMEHTBI, HEOPTaHMUECKUE BEIIECTBA, XHMHUYECCKHE
peakiuu (IO YHUCIYy M COCTaBY y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEMIOBOMY
a¢hdexTy, Mo U3MEHEHHUIO CTENICHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) O0OmMMUE M CHeMUPUISCKHEe XUMHUUYECKHE CBONCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKIasi OMKMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
WMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHiI;

COCTaBIIATh YPABHEHUSI JICKTPOIUTUYECKON TUCCOLMAIUU KUCIIOT, IIEIOYeH U COJIeH,
MOJIHBIE U COKPAIEHHBIC YpaBHEHUS PEAKIMil HOHHOrO OOMEHa, ypaBHEHUS peaKiiuii,
MOATBEPKAIOIIUX CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXKIY BeLIECTBAaMU
Pa3IUYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM
COCTaBIICHUS SJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAILICHUN B PA3IMYHBIX YCIOBUSAX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYEO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTA 1Mo (hopMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACYETHI IO YPABHEHUIO XUMHUECKOHN peaKklnu;

coOmoaTh MpaBHUja I0JIb30BAHMS XMMHMYECKOM TOCyAoH u  J1abopaTOpHBIM
0o0OpyZIOBaHHEM, a TaKKe MpaBuUia OOpAIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIOJHEHUIO Ja00PaTOPHBIX XMMHUYECKHX OIBITOB 0 MOJTY4YSHHIO
U coOMpaHMIO ra3000pa3HbIX BELIECTB (aAMMHUAKa M YIJIEKUCIIOTO ra3a);

MIPOBOJIUTH PEAKLINHU, MOATBEP)KIAIOIINE KAaYEeCTBEHHBIH COCTAaB Pa3IMUYHBIX BEIIECTB:
pacrio3HaBaTh OMBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kapboHat-, docdar-,
CWIIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KAaTUOHBI aMMOHHMS M HOHBI H3YUYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;



IIPUMEHATh OCHOBHBIE OIIEPALIMU MBICIIUTEIBHON JCATEIBbHOCTH — AHAJIU3 U CUHTES,
cpaBHeHHE, O00O0OIIEHHEe, CHCTEMAaTU3allUI0, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EH — JUI M3YYEHMs] CBOMCTB BEIIECTB U XUMUYECKHUX DPEAKLUN, €CTECTBEHHO-
HayyHble METOJAbl IO3HAaHHWA — HaONIOJIEHHWE, U3MEpPEHHE, MOJEIMPOBAHUE,
9KCIEPUMEHT (pEabHbI U MBICIEHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKnX BelecTn
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIMALIMS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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Lpunoowcenue Nel

K npuxaszy Ne 21/10

om 02.09.2024.

«O gHeceHuu uzMeHenull 8
PadouyIo npoSpamMmy no Xumuu»

KoppekTtrposka paboueii mporpaMMbl Kypca XMMHHA OCHOBHOTO OOIIEro 00pa3oBaHMUs C LEIbI0 HCIIOIB30BaHU 000pyaoBaHus meHTpa «Touka
pOCTay TpH BBIOJHEHUH JJA00OPATOPHBIX U MPAaKTHIEeCKUX padoT B 2024-2025 yuebHOM rony.
Hcnons3oBanue 000py10oBaHus B paMKax pa3pab0TaHHOM MPOrpaMMbl K Hadaly yueOHOTO ro/ia, BKIIIOYast JA0OpaTOPHBIC U MPAKTUUECKHE
paboTHI IpenyCMOTPEHHBIE IpOTpaMMoit Kypca B cootBeTcTBUU ¢ PT'OC.

Kitace | Paznen rematudeckoro JlaGopaTopHbIE ONBITHI, IEMOHCTPALMH U IPAKTHYECKHE PabOTHI € Hcnonb3yemoe o6opyaoBaHue
IJIAaHUPOBAHUS Kypca HCIoJIb30BaHneM obopynoBanus «Touka pocTta» «Touku pocta»

8 [lepBoHauanbHbIE [IpakTnueckas padora Nel «IIpaBuia Texuuku OezonacHoct npu padore B | Ludposas naboparopus

XUMHYECKHE xuMudeckoM kabunere. [IpremMbr oOpatienus ¢ 1a00paTopHBIM «XuUMHUs»
TTOHATHS obopynoBanuem». O6opynoBanue «Touku pocray
[Tpaktrueckas padora Ne 2. Paznenenne cMeceii (Ha mpuMepe OYUCTKH
TTIOBAPEHHOM COJIN)
Jlemoncmpayuu:
Crioco0sl pazneneHust cmeceit (GumbTpoBaHue, BBITAPUBAHKUE, TUCTUIIISINA,
xpoMarorpadusi).

8 Baxneitmme Ipakmuueckas paboma Ne 3. Tlosryuenue u cobnpanue [udposas nabopatopus
[IPEACTaBUTENHN KHUCIIOPOJIa, U3yUYEHUE €r0 CBOMCTB. «Xumus»
HEOPraHN4eCKuX BEILECTB Ilpakmuueckas paboma Ne 4. Tlonmydenue u cobupanue BOJIOPO/a,

U3y4eHHUE ero CBOMCTB.

Ipakmuuecxas paboma Ne 5. IlpuroroBiieHre pacTBOPOB

C OTIpeIeNIEHHOI MacCOBOM A0IeMpacTBOPEHHOTO BEIIECTBA.
Ipaxmuueckasa pabomalNe 6. Pelnienue sKCieprUMEHTANIbHBIX33/1a4 TI0 TEME

«BaxHeiiue K1acChIHEOPraHUYeCKUX COSTUHEHUID.
JlabopamopHhuwiii onvim:

B3aumoselicTBre KUCIOT ¢ METAIlIIaMH.

8 IMepuoguueckuii 3akoH U | [lemoncmpayuu: [Tudposas nadboparopus




IIepnoauueckas cucrema
XUMUYECKUX 3JIEMEHTOB
. 1. MeHnneneena.
Crpoenue
aTOMOB. XHUMHUYECKASI
cBs3b. OKUCITUTETHHO-
BOCCTAaHOBUTEIbHBIE
peakiumn

B3anmoeiictBre ruIpOKCHIa IMHKAC pACTBOPAMHU KUCIIOT U

LICIIOYEH.

OnpIThI, WUTIOCTPUPYIOLINE IPUMEPBIOKUCIUTEIBHO-

BOCCTaHOBUTEJbHBIX peakluil (ropeHue, peakuuu
pa3oKeHus, COeAUHEHNUS )

«XUMUD)

BemecTtBo 1 XUMH4ueckue
peakuuu

Jlemoncmpayuu:

HccnemoBanne 3aBUCUMOCTH  CKOPOCTH XUMHUYECKOW pEaKIUd OT
BO3JICHCTBUSAPA3ITMIHBIX (PAKTOPOB.

OnBITH, WUTIOCTPUPYIOIIAE TPH3HAKKA TPOTCKAHHWS pEakIUii HOHHOTO
obmeHa(o0Opa3oBaHUE OCaJIKa, BBIJICIICHHE Ta3a,00pa30BaHUE BOJIBI).
PacrioznaBaHre HEOPraHWMYECKUX BEIIECTB C MTOMOIIBIO
KaueCTBEHHBIXPEAKIINA Ha HOHBI.

[Hudposas maboparopust
«XTMUSD)

Hemeramisl 1 ux
COEIMHEHUSI

Jlabopamopmwiii onvim:
N3ydeHue cBOWCTB COJISIHOM KUCIOThLI[poBeieHnEe KaueCTBEHHBIX
peaKkuuii Ha XJIOPUI-UOHBI.

Ilpakmuueckas paboma: IlonydeHne COMTHON KUCTOTHI, U3YUYCHHE €€
CBOWCTB.
Jlabopamophvie onvimul: I3yueHne XuMU4eCKIX CBONCTB
pa30aBIICHHOM CEPHON KUCIIOTHI.

[IpoBenenune KkayecTBEHHOM peakluy Hacyab(haT-uOH U HaOII0ieHHe
IpU3HAKa €€ IPOTEKAHMS

[IpoBeneHue KaueCTBEHHBIX PeaKIMiiHa HOH aMMOHUS U GocdaT-1oH,
Y U3Y4YECHHE MPU3HAKOB UX MPOTEKAHUS.

Ipaxmuueckas paboma : Ilonydenne aMMuaka, u3yu4eHUEEro
CBOMCTB.

Ipakmuyeckas paboma IlonyueHue yriekuciaoro raza,u3y4eHue ero
CBONCTB.

[udposas maboparopust
«XuUMHUsI»




Mertaiibsl U Ux
COEOMHEHUS

Jlabopamopnuie onvimoi:

[MpoBeneHne KaueCTBEHHBIX pPeaKiMii Ha HOHBI (MarHus, KaJbIIus,
AMOMUHUS, IMHKa, kene3a (1) u xenesa (I11), mexu(ll), onucanue
IPU3HAKOB MX

HPOTEKaAHMSI.

HccnenoBanue aM(pOTEpPHBIX CBOMCTB THAPOKCH 1A ATFOMHHUS U
THPOKCHIAIINHKA.

Ipakmuueckasn paboma. YECTKOCTh BOJBI M1 METOBI €€YCTPAHEHUSI.

[Mudposas nabopaTopus
«XUMUS
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