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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO
obmero o6pa3oBanus, npeactaBieHHbBIX B @I'OC OO0, a takxke Ha OCHOBE (eaepaibHON
paboueil mporpaMMbl BOCIIUTAHHS M C Y4ETOM KOHLEHIIMM INPENoAaBaHusl y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeNnbHBIX opranuzanusx Poccuiickoit deneparmu.

[IporpaMMa mo XuMHUM [a€T MpEACTaBIEHHWE O LENsIX, OOmIel cTpareruu OoO0y4deHws,
BOCIIUTAHMUS W Pa3BUTHs OOYYAIOIIMXCS CpEACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
o0s13aTeNIbHOE TPEAMETHOE COJEepKaHKe, MPEeIyCMaTPUBAET paclipelielieHue ero mo kjaccaM U
CTPYKTYpUPOBAHHE 10 pa3esiaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONPEAEISAET KOIMUECTBEHHBIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEP)KaHUSA, PEKOMEHAYEMYIO I[OCIIE€0BATEIbHOCTD
U3YYEHUS XUMUHU C YUYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JOTHKU y4eOHOIro
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00y4aromuxcst, OnpeaesisieT BO3MOKHOCTH MTpeaMeTa JUIs
peanu3anuy TpeOOBaHUM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEbHOM MpOTrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHus, a TAKKe TPEOOBaHUH K pe3yJbTaTaM 00yUeHUS XUMHH
HAa YypOBHE LeJeil W3ydYeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHON
JeSITeIbHOCTH 00y4aloIIerocs 10 OCBOCHUIO Y4EOHOTO CO/IepIKaHUSL.

3HaHUEe XUMUH CIYXHUT OCHOBOU JUIst POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOLIETOCs, €ro
MPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMHUEN
MPEJICTaBICHHS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOLMU BEIIECTB B MPHUPOJE, O MYTSIX
pemieHust TI00aNbHBIX MPOOJIEM YCTOHUMBOTO Ppa3BUTUS YEJOBEYECTBA — CBHIPHEBOMA,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYecKoi 6€30acHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumMuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi caMmMOpa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U (PyHKIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM ~ y4eOHOHl  NeATeNbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOMW JKHU3HM, Tak M B
npohecCHOHATLHOM IS TEIILHOCTH;

3HAKOMHUT CO CIEeUU(UKON HAydyHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIS11a HA €IUHCTBO MPUPOABI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAalloM B (P OPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYarOIMIUXCs;

CrocoOCcTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHUS K E€CTECTBCHHO-HAyYHBIM
3HAaHUSIM, K TPHPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlanHbIe HampaBieHUS B OOYyUYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(HUKON COmepKaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBIISETCS TEeJarornyeckd aJanTHPOBAaHHBIM OTpakKeHHEM
0a30B0i1 HayKH XMMHHU Ha OTpeACTIEHHOM dTare e€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTHUPOBAH Ha OCBOEHHUE
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUN XMMUU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHus NMPOrpaMMbl 0 XUMHUH C(HOpPMUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CojepaHue CKIAJbIBACTCS W3 CHUCTEMbl MOHATHI O XUMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OPraHU30BaHbl IO MNPHUHILMIY IOCJIEI0BATEILHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonuueckoro 3akona J[. . MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEACTaBICHUH 00 ANEKTPOIUTUYECKOM TUCCOIMAIINN BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PacCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JApYromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS U MPOTHO3HPOBAHHS CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJYyYEHHS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XHMHYECKOW COCTaBJISIIONIEH HAydyHOW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHHUIO U METOJIaM MO3HaHus B Hayke. M3yuenune xumun
OPOMCXOMUT C TPHUBJICUCHHEM 3HAaHUM M3 paHee M3YYCHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» 1 «Pusuka. 7 Kjiaccy.

[Tpu u3yyeHNr XUMUU IPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN NESTEILHOCTH YeIOBeKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbl. 3a7ada y4eOHOro IMpenMeTa COCTOUT B (YOPMUPOBAHHUU
CHCTEMBbl XUMHUECKUX 3HAHUNH — BaXHEUIIHMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OOOOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, f3blka HAayKd, B
MPHUOOIIEHNHU K HaAyYHBIM METO/aM MMO3HAHUS MIPU U3YyYEHUH BEIIECTB U XMMUUYECKUX PEaKIIUii, B
(GopMHpOBaHUM W pPa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEIBHOM U yueOHO-MCCIIEIOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII 0€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMU B ITOBCETHEBHOM JKU3HH.

[Ipy m3ydyeHWH XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)XHOE 3HAUCHUE
nproOpenu Takue ey, Kak:

— (hopMUpOBaHHE MHTEIICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaM0OOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pPEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOYyYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOIIeHrne O0O0ydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  II03HAHUf,
(GbOpMHUPYIONUM MOTHUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecreueHne YCIOBHM, CIMOCOOCTBYIOIIMX TMPUOOPETCHUIO OOYYArOIIUMUCS OIBITa
pa3HooOpa3HON NesATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBanue oOmel GyHKIMOHATLHON U €CTECTBEHHO-HAYYHON IPAaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHMBATh SIBJICHHUS OKPYKAIOLIEro MHpa, UCHOJb3ysl 3HAHUSA U
OTBIT, TOJYYEHHBIC MNPH M3YYCHUH XUMHM, NPUMEHATh HMX MPH peleHHH MpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH JEATECIBHOCTH;

— (opmupoBaHue y 00y4aronmxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHHWM Ui BBIPAOOTKU SKOJOTHYECKH LeJ1ecoo0pa3HOro MoBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00y4EHHI0, CTOCOOHOCTEI K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HaPaBJICHHOCTH AaJbHEHIIero 00yueHusl.



OO1miee 9nCIio 9acoB, OTBEACHHBIX Ui M3YYCHUS XMMUW Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATUSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YelIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckne CBONCTBAa BelIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsitue o
METO/ax MOo3HaHMs B XMMUU. YncThle BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KomnuectBo BemectBa. Monbk. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €IHHHUII BemecTBa. Pacu€Tel mo Gpopmynam XuMHUYECKUX COeTUHEHUH.

®usnyeckue M XUMHYECKHE SIBICHUSA. XHMMHUYECKas peakuus U e€ INpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIlllecTB. XuMuueckue ypaBHeHUs. Kinaccuduxanus XuMuyeckux peakuuit
(coenuHeHus, pa3IoKeHHs, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHUYECKOW IMOCYNOH, MpaBUiaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCAaHUE (PU3NYECKUX CBOKNCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nUecKuX (TJIaBJIeHUE BOCKA, TasHUE JIba,
pacTupaHue caxapa B CTYIKE, KUIIEHHE M KOHACHCAIUs BOAbI) U XMMUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMO/ICHCTBHE Mella ¢ KUCIOTON) SABICHU, HaOII01eHHEe
U ONHCAaHWE TPU3HAKOB TMPOTEKaHMS XHUMHUYECKUX peakuuid (pas3iokeHwe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue xene3a ¢ pactBopoM coimu menu (II), m3ydenume crmoco6oB
pasJeNeHuss CMeceil: C TMOMOINBI0 MarHuTa, (GUIBTPOBAaHWE, BBIAPUBAHHE, TUCTHIUISAINS,
xpomaTtorpadusi, TpoOBeIEHHWE OUYUCTKH I[MOBApPEHHON COJM, HAONIOACHUE U ONHCAHHE
pe3yabTaTOB MPOBEJECHUS ONBITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAHEHMS MAacChl, CO3JaHHUE
MoJieNieit MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBUTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3aeMEHT M IpOCTOE BEIIECTBO.
Haxosxxnenue kuciopoja B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPEHHS).
Oxcunpl. Ilpumenenune xucnopona. CrocoObl MONydeHHsS KHUCIOpoJa B JabopaTopud H
npoMmbIIieHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — autoTporHas MOAU(PHUKAIHS
KHCIJIOPOJA.

TennoBoir >(pdekT XUMUYECKOW peakluh, TEPMOXHMHYECKHE YypaBHEHHS, 3K30- U
OHIOTEPMUYECKUE peaKUMM. TOMIMBO: Yroib M METaH. 3arps3HEHHE BO31yXa, YCHICHHE
NapHUKOBOTO 3P deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — »neMeHT M mpocroe BeniecTBO. HaxokaeHue Bogopoga B NPUPOJE,
buznyecknue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpUMOCTh BellecTB B BOJe. MaccoBasi A0 BELIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OcCHOBaHUs. Poib pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYHCTKA
MPUPOTHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIEC, aM(poTepHbIe) U HeconeoOpa3yromue. Homenkiarypa
oKcHA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcnoBanus. Kiaccudukanuss ocHOBaHMH: IIENOYM W HEPACTBOPUMBIC OCHOBAHMAL.
HomeHnknarypa ocHoBaHmii. ®Pu3nyeckue U XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomyudeHwue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECCKUE
cBoiicTBa kucioT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonmyyenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COICPIKaHUs KUCIOpOoJa B BO3JyXe, MOMydYeHHE, COOMpaHHe,
pacmo3HaBaHMEe M HM3YyY€HHE CBOMCTB KHUCIOpOJa, HAOIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MPEKpalleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
o0pa3llaMd OKCHJIOB M OIKMCAHWE HMX CBOWCTB, MOJy4YeHHE, COOMpaHHE, pacro3HAaBaHUE H
W3YYCHHE CBOWMCTB BoaOpoaa (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOIIOCHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momnb, uccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBHE BOJBI C MeETaUIaMH (HATpUEeM M KayiblueM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMaTEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHUE M3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, u3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTHI, KHMCIOT C METAJUIAMH,
peakuui HEUTpanu3aluy, IO0JIYy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BakHelmue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoaguyecknii 3axoH u Ilepuoanueckass cucremMa xumudeckux sjiementos JI. M.
Menpneseesa. CTpoenne aToMoB. XUMHYeCKas CBsI3b. OKHCIAMTE]bHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALUN XUMHUYECKUX »dyieMeHToB. [loHsTHE O rpynmax
CXOJHBIX 3JIEMEHTOB (IIE€JOYHBIE U HIETOYHO3EMENbHBIE METAIUIBI, TaJIOrEHbl, THEPTHBIE I'a3bl).
DJeMeHTHI, KOTOpbIe 00pa3yloT aM(OTEpHBIE OKCUIBI H THAPOKCUIBI.

Ilepuonnueckuii 3akoH. Ilepmogmyeckass cucrema XuMUYeckux »diemeHtoB [[. .
MenneneeBa. KoporkomepuoaHass W JyMHHONEpUOAHAs ¢opmbl [lepuoanyueckoid CHCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OmekTponsl. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproanyeckoit CUCTEMBI
. M. MengeneeBa. XapakTepUCTHKAa XMMHYECKOIO DJIEMEHTAa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IEPUOJAM.



3nauenue Ileprnonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHYECKHUX 3JIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. Jl. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHast u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpomecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenn:

U3y4eHHEe O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpaMu KHUCIOT W ILIEJIO0YEH, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COCTUHEHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYIECTBIIAETCS
yepe3 UCIOJb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TaK U TOHATH,
SIBJISIFOLLMXCSL CACTEMHBIMU JIJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.

OO0mue ecTecTBeHHO-HAyYHbIC MOHSTHS: HAYYHBIH (DaKT, THIOTE3a, TEOpHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KIacCU(pUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJIEJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYINIA, JJCKTPHUECKUN 3apsiji, BEIIECTBO, TENO, OO0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XMMH4YeCKasi peaKkIus

Ilepuonnueckuit 3akoH. Ilepuogmyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajaus, KAIbLHUS W HX COCJUHEHHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJbl XMMUYECKOW CBA3M. THIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM W BUJA XUMUYECKOU
CBS3U.

Knaccudukanuss u1 HOMEHKJIATypa HEOPTaHWYECKHX BEHIECTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccudukanus XuMUUYeCKHX peaklui Mo pa3InYHbIM MpHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTETCHEeH
OKHUCJICHUSI XMMUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO KaTaiu3aTtopa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTHEe O CKOPOCTH XMMHUYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX WU HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanuze. [loHsiTHE O XUMHUYECKOM paBHOBecHMH. DaKTOPhl, BIMSIOUIME HA CKOPOCTh
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBleHHWE YPaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIh30BAaHIUEM METO/Ia HIEKTPOHHOIO OallaHca.

Teopust AEKTPOTUTAYECKON AUCCONMUALIMKU. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
QHUOHBI. MexaHu3M [AHMCCOIMAllMM BELIECTB C PAa3IUYHBIMU BHAAMHU XHUMHUYECKOH CBS3U.
Crenens auccornuanyu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakumu noHHOro oOMeHa. YCIOBUS NMPOTEKaHHUs peakiuii HOHHOro OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIuu Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaJUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XMMHYECKOM peakuuu OT BO3JAECUCTBHUS Ppa3IMYHBIX
(akTOpOB, MCCIEIOBAHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALNN
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX NPHU3HAKH MPOTEKAHWs PEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajka, BbIICIIEHWE Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peaklud Pa3jIOKEHUS, COCIUHECHHUS),
pacrno3HaBaHMEe HEOPraHWYECKUX BEIIECTB C TOMOIIbIO Ka4eCTBEHHBIX pEeakUWid Ha HOHBI,
pelIeHre YKCIIePUMEHTaIbHBIX 3aa4.

HemeTranibl 1 UX coeIUHEHUS

OO0masi xapakTepucTUKa raloreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHue U (puU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOWMCTBA Ha MpHUMeEpe XJyopa (B3aUMOACHCTBHE C MeTaJJlaMH, HEMeTaJlIaMH,
menouamu).  XuopoBopopod. ConsiHash KHCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [IeicTBre X1opa U XJIOpOBOJOPOa HAa OpraHu3M 4elloBeKa. BaxxHenmue xJopuasl
U UX HaXO0XJICHHE B IPUPO/IE.

OO6mas xapakrtepucTuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CTerneHu OkucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTBHIX BEIIECTB —
KHCTIOPOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoji, cTpoeHue, (U3MYECKHe M XUMHYEeCKue CBOMCTBAa. OKCHIBI CEphl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKcUIOB. CepHasi KHCIOTa, (PU3NYECKHUE M XMMHUYECKHE CBOWCTBA
(oOme Kak TMpeICcTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHYECKHE pEaKIHH,
JeKallue B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHusi cepHoil KuciaoThl. [IpumeneHue
cepHoit kucioTbl. Coi cepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHHMH B Tpupoae. XUMHUUYECKOE 3arpsA3HEHHE OKPYKAOWEH Cpebl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIE NOXKAM, 3arpsS3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
Mpe0TBpAIICHUSI.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEeHH OKUCIEeHMs. A30T, paclpocTpaHeHHEe B Mpupone, (QU3NYECKHE U
XUMHUYeCKHe cBolicTBa. KpyroBopot a3zora B mpupojie. AMMUAK, ero GU3N4ecKue U XUMHUSCKUE
CBOICTBa, Moy4YeHue u npuMeHeHue. Comu aMMOHUS, X (PU3HYECKHe U XUMUYECKUE CBOMCTBA,
npuMeHeHrne. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJIy4YeHHE,
bu3nveckue W XMMHYECKHE CBOicTBa (OOmMe Kak TPEICTaBUTENS Kiacca KHUCIOT |
cnenuduyeckue). Mcnonpb3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAa4eCTBE MHUHEPATBHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMICH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
TOXKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Docdop, amnoTporHble MOIUDUKAIIH
doctopa, puznyeckne u xummuueckue cporicta. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nYecKne W XUMHUYECKHE CBOMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ochaTroB B KadecTBE
MUHEpaIbHBIX YI0OpECHHH.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTCTICHU OKUCIICHUS. YTJEPOJ, AlTIOTPOIHBIE MOAU(DHUKAIINK, PACTIPOCTPAHCHHE B
npupoje, Gu3ndecKkue 1 XuMUIeCKrue cBorcTBa. Ancopouus. KpyroBopor yriepoaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JEWCTBHUE HA KMBBIE OPTaHU3MBI,
NOJIyYeHUE U TPUMEHEHHE. DKOJIOTHYEeCKHe MPOoOeMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIIOTe3a III00aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kuciora u eé
coiu, UX (U3MYEeCKHMe M XHUMHUYECKHE CBOMCTBa, MONydeHHEe U npuMmeHeHHe. KauecTBeHHas
peakmusi Ha  KapOoHaT-woHBL.  Mcmonb3oBaHme  KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3SHCTBE.

[TepBoHauanbHBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIAMHEHUSX YTiepoaa
(MeTaH, JTaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoansbie
WMCTOYHHMKHU YTJIEBOJIOPOJOB (Yyrojib, NMPUPOIHBIN ra3, HedTh), MPOAYKTHI HX MEpepadOTKH
(6eH3uH), UX poJib B OBITY ¥ IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeNOBEeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX ¥ HEOPTaHMYECKUX COCTUHEHHUII.

Kpemunii, ero ¢usmveckne M XHUMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpEeMHUEBOM kuciioTe. CUITMKATHI, UX WCIIOIH30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeiimme
CTPOUTEIIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MMacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEACHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (u3NUecKre U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUI (BO3MOXKHO
UCIIONIb30BAaHNE BHUACOMATEPUAIOB), O3HAKOMIIEHHWE C 00pa3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YUCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHOW CEpPHOU
KHUCTIOTHI, TIPOBEJICHUE KA4YeCTBEHHOUN peaknuu Ha Ccyib(paT-HOH W HaONIOeHUE TpH3HaKa e
IPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKMMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHH
(BO3MOXHO HMCTIOJIb30BaHUE BUICOMATEPHATIOB), 0OpasamMu a30THBIX B (GOCPOPHBIX yI0OpEHNUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHME M H3YYEHHE CBOICTB aMMHaka, IpPOBEICHUE
KAueCTBCHHBIX peaknuid Ha HWOH aMMOHUA U ¢ocdar-uOH U U3YYCHHE NPHU3HAKOB WX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHANIOB), U3yYEHUE MOJIENed KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aACOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, NOMyuyeHUE, cCOOUpaHue, paclo3HaBaHUe
U U3YyYCHHUE CBOWCTB YTIIEKHCIIOTO rasza, MPOBEJICHHE KAaYeCTBEHHBIX pEakuil Ha KapOOHAT U
CIWJIMKAT-UOHbl U W3y4YEHHE TPU3HAKOB HX TMPOTEKaHMs, O3HAKOMIICHHE C NpPOAYKLHEH
CHJIMKAaTHOW MPOMBIIIJICHHOCTH, PEUIeHHE SKCIEepUMEHTANbHBIX 337auy Mo Teme «Baxueilmue
HEMETAIUIBl U KX COCTUHEHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTUKAa XHUMHYECKHX OJJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemeHTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTalinueckas CBSI3b M METANIMYECKas KpUCTaJUTMYecKast
peléTKa. DJNEKTPOXUMUYECKUN ps HaNpsbKeHW MeTtauioB. Dusznueckne M XUMHUYECKHE
cBoiicTBa MeTaiioB. OOmue crocoObl MoMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX 0T KOppo3uu. CriaBsl (CTajib, YyTr'yH, JIOPATIOMUHHUNA, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IPOMBIIIICHHOCTH.

[llenounbie MeTauibl: TTookeHue B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoje. PU3NUECKUE U XUMHUYECKUE
CBOMCTBa (Ha mpumepe HaTpust U Kaiust). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAIIOB B UX COCTUHCHHI.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W KajdblUi: mosniokeHwe B Ilepuoanueckoit
cucreme xuMuueckux anemeHToB [[. M. MenneneeBa, CTpO€HHME HMX aTOMOB, HAXOXICHHE B
npupozae. PU3nyecKue U XMMHUYECKHE CBOWCTBA MarHus M Kajblus. BaxkHelme coenrMHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHUSI.

AnmoMunuii: nonoxkeHue B Ilepuomgmueckoil cucrteme Xumuuyeckux snemeHToB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKWCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumomnueckoit cucrteMe xumuueckux osiementoB JI. M.
MeHnneneeBa, CTpOEHUE aTOMa, HaxOXkAEHUE B Mpupojae. PU3NvecKue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u conmu skene3a (II) m xenmesa (III), mx cocra, cBoiicTBa U
MOJIy4eHHE.

Xumuueckuil Ikcnepumenm:

O03HAaKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, WX (PU3WUYECKHMMH CBONCTBAMHU,
U3YYCHHUE PE3YNIbTaTOB KOPPO3WU METAIIOB (BO3MOXKHO HWCIIOIB30BaHHE BHUIEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOW (BO3MOYKHO HCIIOJIB30BaHHE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIlECCAa TOPEHHS >Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BUJIEOMATEPHAIIOB), TMPU3HAKOB  IMPOTCKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KajublUs, aIIOMUHUS, LUHKA, xene3a (II) u xenesa
(IIT), memgu (II), HaGMrOIEeHNE W OMKCAHKE MPOIIECCOB OKpAITMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJIis ¥ KaJbIs (BO3MOXKHO HCIIOB30BaHHUE BUICOMATEPUATIOB), UCCIEAOBaHNE aM(OTEpHBIX
CBOWCTB T'MJIPOKCHA ATFOMUHUS M TUAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeHuIne MeTaJlTbl U UX COSTUHEHU.

XuMus M OKpyxKamouas cpeia

BemecTBa u Matepuanbsl B MOBCEIHEBHOM KU3HU 4YeJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XWMHYECKHX peakiuii B ObiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTax U
OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpe/bl (TpeeNibHas JOMyCTUMasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuil IxKcnepumenm:

u3ydeHue o0pa3ioB MaTepUaIoB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XMMHUHM B 9 Kilacce OCYILECTBISETCS
4yepe3 KCIOJb30BAaHWE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TMIOHATHW, TaK U TIOHSTHH,
SIBJISIFOLLUXCSL CHCTEMHBIMU JIJIL OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbBIC IOHITHSA: HAYYHBIH (aKkT, THIIOTE3a, 3aKOH, TEOPHS,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HaOMIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, MOJIEIb, SIBICHUE, TAPHUKOBBINA 3PQPEKT, TEXHOJIOTHSI, MATEPHAIIBI.

®wuszmuka: Martepus, aroM, OSJEKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIbI,
pPaZIMOaKTHBHOCTh, MOJIEKYJIa, JJIGKTPHUECKUH  3apsii, TMPOBOJHUKH, MOIYIPOBOJHUKH,
JUBJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHWE BEIIECTBA, Tas,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMUECKass pelETKa, CIUIaBbl, (PU3MYECKUE BEIHMUYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTe3, nprxanue, Omocdepa, SKOCHCTEMa, MHHEPATbHBIE YIO0OpEHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMblIe, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJabTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 0OOHIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHHOCTH B
COOTBETCTBUM C TPAAULMOHHBIMU  pPOCCHUMCKMMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT IPOLIECCAaM CAMOIMO3HAHUS, CAMOPA3BUTHUS U COLUAIN3ALIMN 00Y4aIOIINXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM NO3UTHBHBIX IIECHHOCTHBIX OPHUEHTALMH M PACHUIMPEHUE OIbITa JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpuoOTHYeCKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOUIEHMSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPHUECKOMY M HAyYHOMY
HACJNIE/IMI0, TIOHMMaHMs 3HAYCHHS XMMHYECKOW HAyKW B KM3HH COBPEMEHHOTO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MH(pOpMalMell O MEepeNOBbIX TOCTHKEHUSAX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpOMHCTBE
Mupa 1 o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOHMCCIeIOBATENbCKONW, TBOPUECKOW U JAPYIMX BHAAX JEATENBHOCTH, T'OTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESATEIbHOCTH MIPU BHIMOJIHEHUH YUeOHBIX, TO3HABATEIbHBIX 33/1ad,
BBIMOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOINM B MpoOLEcce 3TON y4yeOHOW AesTeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE IIOBEIECHHWE U IIOCTYNKM CBOMX TOBApUIIEW C IMO3ULMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS OCIEACTBUMN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH U COCTaBIJISIIOIIME OCHOBY JJIs
NOHUMAaHMUs  CYIIHOCTM HAayyHOW KapTUHBI MHUpPA, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOJHON Cpeloi, O poiu
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPaBICHHBIE Ha IIOJYYEHHME HOBBIX 3HAHUN IO XUMUH,
HEOOXoauMBbIE Uil OOBSCHEHHS HaOJI0JaeMbIX IPOILECCOB U SIBJICHUH, IO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPhI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOMN JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMH CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYCHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHuI0, IPOEKTHOM M MCCIEA0BATENbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAHHWE IIEHHOCTU >KM3HH, OTBETCTBEHHOI'O OTHOUIEHMSI K CBOEMY 3/10POBBIO,
YCTAaHOBKHM Ha 3/J0pOBbIi 00pa3 JKW3HM, OCO3HAHUE MOCIEACTBUI W HENPHUSITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aJIKOToJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS



nmpaBuj 0€30MaCHOCTH TPH OOpPAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peaIbHOU
KU3HU;

5) TpynoBOro BoCIUTAHUA:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaKeHHe K
TpyAy U pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
NPEIMETHBIX 3HAHMW 10 XUMHUH, OCO3HAHHBIM BBIOOP WHIWUBUIAYaTbHOW TPACKTOPUHU
POJODKCHHUST O0pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONW NESATEIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B MPOodeccuoHaNbHOM cpere;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKHU IEJIeCO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOr0 M 0Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U TIICHXHYECKOMY 30pPOBBIO,
OCO3HaHHE IIEHHOCTH COOIOCHUS TPaBUI 0€30MaCHOTO MOBEJCHHS P paboTe ¢ BEIIECTBAMHU,
a TaKKe B CUTYaIUAX, YIPOXKAIOIINUX 37JOPOBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HaHUS, IMOJIydaeMble MPHU H3YUYEHUU XUMHUH, JJIS pElICHUS
3a/1a4, CBSA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, sl TIOBBIICHHS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HAHUS TJIO0ATFHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTeH MX pelIeHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBINUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLIMAJIBHOW MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeIMETHBIX pPe3yabTaTOB BBLACISAIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUNoTe3a, (akrt, cucrema,
MPOLIECC, IKCIIEPUMEHT U APYTroe.), KOTOPbIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABIECHUE O
[IEJIOCTHOW HAy4YHOW KapTUHE MHpA, U YHHBEpCalIbHbIC yueOHbIE NEHCTBUs (TIO3HABATENbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpble o0ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHHsI WCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHIA:
pPacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEISATH WX XapaKTepHble IPU3HAKH,
YCTaHaBJIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTHUSIMHU), UCTIOIb30BaTh MOHATHUS ISl OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKAUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKUX PEaKIUi, YCTAaHABIUBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHAYKTUBHbBIC, 1ETyKTUBHBIE,
10 aHAJIOTHH), AeNIaTh BBIBOJBI U 3aKIIIOUCHUS;

YMEHHE MPUMEHSITHh B MPOIecCe MO3HAHUS MOHATHUS (MPEAMETHBIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHUU, NPeoOpa30OBBIBATH MIUPOKO
NPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckass ¢GopMylia UM ypaBHEHHE XUMHYECKOW peakUuh — TpPU pelIeHuHu YydeOHO-
MO3HABATENBHBIX 3a/a4, C Y4YETOM OTHX MOJETBHBIX MPEJICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YY4a€MbIX OOBEKTOB — XUMHYECKHX BEIIESCTB U
XUMHYECKHX PEaKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHbBIE CBSI3U U
MPOTUBOPEUHS B U3y4aeMBbIX IIpOIEccaxX U SBJICHUSIX.



Ba3oBrble ucciaenoBareJLCKHue AelCTBHUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUSA, a
TakkKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIIOTE3bI TO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

pUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3AIMM M MPOBEICHHUIO YYEHUYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJJOM MPOIlecca, CAaMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pe3yJlbTaTaM MPOBEIEHHOTO OIIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJIeNIaHHOM padoTe.

Pabora ¢ undopmaunmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUJIOB
1 (HOpM IIPECTABICHHUS, TTOJIYIaEMYIO U3 Pa3HBIX UICTOYHUKOB (HAy4YHO-TIOMYJISIPHAS TUTEpATypa
XUMHYECKOTO COJIEp)KaHMsI, CIIpaBOYHBbIE TMOCOOMs, pecypchl HWHTepHeTa), KpPUTHUECKU
OLICHUBATh MPOTUBOPEUUBYIO H HEJOCTOBEPHYIO MH(OpMaLINIO;

YMEHHE MPUMEHSTh PA3TUYHBIE METOJIBI M 3aIPOCHI TIPH MOUCKe U 0TOOpe MHpOpMAIH 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTpeNIeIEHHOTO THUIIA, TPUOOPETEHHE OIbITa B OOJACTH HCIOJB30BaHHUS HWH(OOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJaJIeHUuEe KYJIbTYypOil aKTUBHOTO HCIOIb30BAHUS PA3IMUHbIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIHHO BBIOMPATH ONTUMAIBbHYIO (OpMYy MpeACcTaBlICHUS
uH(pOpMAIllMM W WJUTIOCTPUPOBATH peEIIaeMbIe 33/1a4yll HECJIOKHBIMH CXEMaMH, IUarpaMMaMu,
npyrumMu popmamu rpa UKk U UX KOMOUHAITUSMH,

YMEHHME HCMOJb30BaTh M aHAJIM3UPOBATh B MpolEcce y4eOHOW U HCCeA0BaTEIbCKOM
JESTEIILHOCTH HH(POPMAIIUIO O BIUSHUU MTPOMBINIJICHHOCTH, CETbCKOTO X03SICTBAa M TPaHCTIOPTa
Ha COCTOSIHUE OKPYKAIOILIEH PUPOJHON CPELBI.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

YMEHHUs 3aJaBaTh BOMPOCHl (B XoJe Auaiora W (WJIK) JIUCKYCCHU) TIO CYIIECTBY
oOcyxmaeMoli TeMbl, (HOPMYITHPOBATH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIIATh MOJyUYEHHbIE PE3YJIbTAaThl T03HABATEIHHON JESTEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OpPaTOpHOM pPabOTHI MO HMCCIEIOBAaHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MMPOEKTA);

yMeHHsI y4eOHOTO0 COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IO3HABATEIbHOU U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MPU PEUICHUH BO3HHUKAIOMIMX NpoOJieM Ha OCHOBE yuéra
Oo0IIMX MHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAHHAIIMS COBMECTHBIX JACHCTBHIA, ONpEAeTIeHINEe KPUTEPHUEB MO OIICHKE KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIBHO OMPENENSITh eNU ACSITeIbHOCTH, IIaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JACSITEIBHOCTH, BBIOMPATH
HanOosiee 3G(dEKTUBHBIE CMOCOOBI  pEIICHWS Y4YeOHBIX ©  TMO3HABATENBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alrOpuTM NEHCTBUN MpuU
BBITIOJTHCHUH 33JaHUl C Y4ETOM TMONYYCHHs] HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTax —
BEIIECTBAX W PEAKIIUSAX, OIICHUBATh COOTBETCTBHE IMOJIYYCHHOTO pe3yibTaTa 3asBICHHON IENH,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIlaHUM.



MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pPe3yAbTATOB IO OCBOCHHIO O0S3aTEIBLHOTO COACPKAHWS,
YCTQHOBJICHHOTO JaHHON (exepanpbHO pabouell NporpamMMoM, BBIICISIOT: OCBOCHHBIC
o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBHIA, crenuduueckue s
npeaMeTHo o0nacTu «XUMHS», BHUIBI ACSITENBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaI[UsX.

K koHiy obydenust B 8 Kjaacce mpeaIMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IMOHSATHI: aTOM, MOJEKYJa, XUMUYECKUI
9JIEMEHT, TMPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs H
HEOJITHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIO
9JIeMEHTa B COEQUHEHUH, MOJSPHBIH OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb,
3EKTPOOTPHULIATENLHOCTD, CTENICHb OKUCIECHUS, XUMUYecKas peakius, Kiaccupukanus
peakuuii: peakliui COEANHEHNS, PEaKLIUU Pa3JIOKEHUs, PEaKLIUU 3aMEILEHUs, PEAKLIUU
o0OMeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEaKIMH, TEIIOBON 3((EKT peakluu, sApo aToMa,
9JIEKTPOHHBIA CJIOM aToMa, aroMHas opOuTaib, paAuyC aTroMa, XUMHUYECKas CBS3b,
MOJISIPHAsE M HENOJIsIpHAsi KOBAJIEHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH,
pacTBoOp, MaccoBas A0 BellecTBa (IPOLEeHTHAs! KOHLIEHTpAaIHsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKUX MOHSTHI M NPUMEHSTH 3TH
HOHSITHS IIPH ONMCAHUM BEILIECTB U X IIPEBPALLCHMUI;

UCIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJISi COCTaBJCHHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAUIKHOCTh BEIIECTB K
OTIpeNieIEHHOMY KJIacCy COEIMHEHMH 1o (GopMynaM, BHJ XUMHUYECKOW CBSI3U
(xoBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. M. MenneneeBa: 1EMOHCTPUPOBATH
MIOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX 3JEMEHTOB OT HX
nosoxkeHus B Ilepmonnueckoil cucTeMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOIaJipo;

ONHKCBHIBATh M XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuoanueckoir cucTemMbl
XUMHUYECKHX JJIEMEHTOB: pa3linyaTh MOHATHS «TJaBHas moarpymma (A-Tpymma)» u
«mmobounass moarpynma (b-rpymma)», Mameie W OOJBIIME TEPUOABI, COOTHOCHUTH
o0o3HavYeHus1, KOTopbsle UMeroTcsl B Tabnuue «lleproguyeckas cuctemMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sapa, oOliee YHuCIO0 BJICKTPOHOB H
pacnpeesieHre ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPraHMYECKHE BEIIECTBA, XMMUYECKHE
peakuuu (MO YUCIY U COCTaBY Y4YaCTBYIOIIMX B PEaKLUWU BEIIECTB, MO TEMJIOBOMY
abpdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJAas ONUCAaHWE [pUMEpPaMU  MOJIEKYJISIPHBIX  YpaBHEHHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKLU;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHHSI XUMUYECKUX [TPEBPALEHUI B PA3JIMYHbBIX YCIOBUSAX;



BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (JOpMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AECATENIBHOCTH — AHAIN3 U CUHTE3,
cpaBHEHHE, 0000IEHUE, CUCTEMATU3allNI0, KIACCU(UKAILINIO, BBISBICHHE MPUYHHHO-
CJIEACTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BELIECTB M XUMHUYECKUX PEaKLUU,
€CTECTBEHHO-Hay4YHbIE ~ METOAbl  TO3HaHUS  —  HaOmIOJaeHWe,  H3MEpeHHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peasbHbIN U MBICIICHHBIH);

cleoBaTh IMpaBWJIaM TIOJb30BaHUS XHMMHUYECKOW TOCyAOM U J1abopaTOpPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpalleHusi C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TOTyYEHUIO
U coOMpaHUIO ra3000pa3HBIX BeUIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB € ONpEAEIEHHON MAacCOBOM JT0JI€H pacTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U MPOBOJNUTHh XMMHUYECKUE IKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCTIOT C TIOMOIIbIO HHIUKATOPOB (JIakMycC, peHoITaIenH, METHIIOPAHK U JPyTHE).

K koHiy obydenust B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSTHHA: XMMHUYECKHUH 3JIEMEHT, aToM,
MOJIEKYJa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKas PEaKIUsl, XMUMHUYECKas
CBSI3b, TEIUIOBOU 3((EKT peakiuu, MOJIb, MOJISIPHBIM 00BbEM, PacTBOP, AIIEKTPOIIMTHI,
HEBJICKTPOJIUTHI, JJEKTPOJIUTHYECKAs JAUCCOLMAIMS, pPEaKUUd HOHHOr0 OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMBbIE pEaKIlUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKHUCIHUTEIb,  BOCCTAaHOBUTEID,
OKHCIICHHE€ M BOCCTaHOBJCHHE, AIOTPONUsS, aM(pOTEpHOCTh, XHUMHYECKas CBS3b
(KOBaJIeHTHasi, HWOHHAs, METAJUINYECKas), KpUCTaJUIMYecKas pemérka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, MpeleabHo J0mycTuMas
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
HOHSITHS IIPH ONMCAHUM BELLIECTB U X IIPEBPALLCHMUI;

UCIIOJIb30BAaTh XMMHMYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (QOpMYyT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpeeNATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAMJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHHMH 1o Qopmyniam, BHJI XMMHUYECKON CBSI3U (KOBaJCHTHAsi, MOHHAs,
METaJIJINYecKasl) B HEOPraHWYEeCKUX COEAMHEHMSX, 3apsijJ HOHA IO XHWMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COEIUHEHUH, TUI
KPUCTAJUIMYECKON pPEIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMmbich Ilepuoguueckoro 3akona J[. 1. MenaeneeBa u 1€eMOHCTPpUPOBATH
€ro TOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TadbmuuHyio ¢opmy [leproanueckoit
CUCTEMBl XMMHMUYECKHMX DJIEMEHTOB: pa3jIMyaTh IOHATUSA «TjaBHas noxarpynna (A-
rpymmna)» u «mobounas moxarpynma (b-rpymnma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCUTh O0O3HAuU€HUs, KOTOphIE MMEIOTCS B MEPHUOJUYECKON Tabiuue, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3aps sizipa, o01ee YuCiIo IEKTPOHOB U pacIipeieieHUue UX 10 JIEKTPOHHBIM CII0SM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U MX



COEIMHEHUH B MpeJienax MalbIX MEePUOJIOB U TJIABHBIX MOATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XMMHUECKHE
peakuuu (IO YUCIYy U COCTaBY YYACTBYIONIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETICHEH OKUCIICHHS XUMHUECKUX YJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIMEe M cHenu(HUUECKHe XUMHYECKHE CBOMCTBa
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKAas ONMHUCAHNUE PUMEPAMU MOJIEKYISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKONW TUCCOLUMAIIMU KUCIIOT, IEI0YeH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS PEaKIMil HOHHOTO OOMEHa, ypaBHEHUS peaKIHii,
MOJATBEPXKIAIONINX CYIIECTBOBAHHE TEHETUYECKOW CBS3M MEXAY BEIIECTBAMU
Pa3TUYHBIX KIIACCOB;

pPacKpbIBaTh CYIIHOCTH OKHCIHTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUN IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIuii;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKaHUS XMMHUECKUX MPEBPAIICHU B PA3INYHBIX YCIOBUAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO I MOJISIPHYEO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKOH peakiny;

coOnrofaTh TMpaBuja MOJb30BAaHUS XMMHUYECKOM MoOCynoil u  J1abopaTOpHBIM
o0opy/soBaHuEeM, a TakKe MpaBuia oOpalleHuss C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO TOTyYEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);

MPOBOANTH PEAKIIMH, TOATBEPKIAONINE KaYSCTBCHHBIN COCTaB Pa3IMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, uomauia-, kapOoHat-, (ocdar-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHMSI M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX BEIICCTB;
IMPUMEHSTh OCHOBHBIE ONEpPAllMU MBICITUTENIbHON NeATEeIbHOCTH — aHAJU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHHEe, CHUCTEeMATHU3AIHIO, BBISBICHHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHUS CBOMCTB BELIECTB M XHUMHYECKUX PEAKLHMM, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAaHUS — HaONIOJeHUEe, W3MEPEeHUEe, MOJEINPOBAHUE,
AKCTICPUMEHT (PEaTbHBIA U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKON ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
1 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucnorax 2 1 bu6mmoreka [IOK
U CONAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI
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[lepronnueckuii 3aK0H U
Ilepuoauueckas cucrema

Bbu6nuoreka [JOK

31 XUMHYECKHX 3JIeMeHTOoB []. 1. ! https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aTroma
X .
- OHMquCKaﬁ CBS3b . Bu6miorexa LOK
' KHCTHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIHH
Bbu6nuoreka [JOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOIT'PAMME
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

bu6mmoreka [IOK
1 I 4
3 Obmpae cBoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIIe MeTaluIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus U oOKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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