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[TosicauTenpHas 3anmucKa.

155.2.1. IlporpaMMa 1o XMMHH Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs COCTaBIICHA
Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeNbHON IMPOrpaMMbI
OCHOBHOTO o0miero ob6pazoBanus, npenactaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
denepanbHOi pabodeld MporpaMMbl BOCHHTAHUS M C YYETOM KOHIICTIIUHU TPENOaBaHUSA
y4eOHOro npenMeTa «XuMus» B 00pa3oBaTesIbHbIX opranusanusx Poccuiickoit denepanuu.

155.2.2. TlporpamMmma 1o XuMuHu pazpadoTaHa ¢ IeJIbI0 OKa3aHUsS METOJIMYECKOW TTOMOIIN
YUUTEIIO B CO3aHUU paboyeil mporpamMmsbl 110 y4eOHOMY IIpEeIMETY.

IIporpamma 1o XuMuM 1a€T NpeACTaBIEHUE O LENsIX, OOIIed cTpaTeruu o0ydeHwus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpEAMETa, YCTaHABIHWBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpKaHKe, MpelyCMaTpUBaeT paclpeesieHHe ero mo Kiaccam u
CTPYKTYPUPOBAHHUE TI0 pa3AesiaM U TeMaM MPOrpaMMbl IO XUMHH, OTNPEAEISIeT KOJTMUECTBEHHBIE
U Ka4eCTBEHHBIE XapPaKTEPUCTHKH COJACPKAHUS, PEKOMEHIYEeMYI0 TIIOCIIEI0BaTEILHOCTh
U3YUYEHHS] XUMHUH C YUETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH Yy4eOHOro
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaesiseT BO3MOKHOCTH IIpeaMeTa JUls
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YpOBHE ILeNeld W3ydeHUs MpeaMeTa W OCHOBHBIX BHIOB Y4e€OHO-TIO3HABATEIHLHOU
JEeSITeILHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

155.2.3. 3HaHue XUMHH CIYXXHT OCHOBOW Ui (OPMHUPOBAHUS MHPOBO33PEHHS
00yYaromerocsi, €ro MpeaCTaBICHU O MaTepHaIbHOM EIMHCTBE MHUPA, BAXKHYIO POJIb MTPAIOT
dopmupyeMble XUMHUEH NpPEACTaBICHUS O B3aMMOIPEBPALICHUSX SHEPrMM M 00 SBOJIIOLUU
BEIIECTB B MPHUPOJAE, O HYyTAX pEUIeHUs II00aIbHBIX MPOOJIEM YCTOHYMBOIO pa3BUTHUSA
YeJ0BEYECTBA — CHIPbEBOM, HSHEPreTHYecKoil, MUIIEBONH M SKOJIOIMYecKoM O0e30macHOCTH,
npo0JIeM 3/IpaBOOXPaHEHHS.

155.2.4. I3yuenue XUMuu:

CIIOCOOCTBYET peaju3alliii BO3MOXKHOCTEH Ui caMoOpasBHTUS U (POpMHUPOBaHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel 1 PYyHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydJaronmxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  y4eOHOH  JEesATeNhbHOCTH, OKCIEPUMEHTANBHBIX |
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HaKOMHUT CO CHEeNM(PUKON HAydHOTO MBILIUICHHS, 3aKJIaJbIBa€T OCHOBBI LIEIOCTHOTO
B3IJIs1/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0y4YarOIINXCS,

crocoOCTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPHUPOJE, K YEJIOBEKY, BHOCHT CBOW BKIAJ B JKOJOTHYECKOe 0Opa3oBaHHE
oOydJaronuxcs.

JlaHHbIe HarpaBlieHUs] B OOYYEHHH XUMHH OOECIeUMBAIOTCS CIEeUU(UKON Copep KaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS NeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30B0il HayKH XMMHHU Ha ONpPeAEIEHHOM dTare e€ pa3BUTHsL.

155.2.5. Kypc XMMuu Ha ypOBHE OCHOBHOIO O0Iero oOpa3oBaHUS OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIONIMMHCS CHCTEMBI IEPBOHAYAILHBIX TOHSATHI XUMHUH, OCHOB HEOPTaHUIECKOIH
XUMHHU ¥ HEKOTOPBIX OTIACITHHBIX 3HAYMMBIX TOHSATHH OPTraHUnIECKON XUMHUH.

155.2.6. CtpykTypa conmepkaHHsl MPOTpaMMBbl 110 XHMHU C(QOpPMHpPOBaHA Ha OCHOBE
CHUCTEMHOro mnojaxona k e€ usyueHuro. CopaepikaHue CKJIaIbIBAE€TCS M3 CUCTEMbI MOHATUH O



XUMHUYECKOM D3JIEMEHTE U BEILECTBE M CHUCTEMBI MOHATUNH O XuMudeckoi peakuuu. Obe 3Tu
CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 110 MPUHLUIY OCIEA0BATEIbHOIO Pa3BUTUs 3HAHUN Ha
OCHOBE TEOPETUYECKUX IPEICTABICHUNA PA3HOIO YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YUYE€HHMs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

[Tepuonnueckoro 3akona .M. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

YYEHHS O CTPOCHUH aTOMA U XUMUYECKOM CBA3H;

MIpeICTaBICHUM 00 IMEKTPOIUTUYECKON TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pPACCMATPUBAIOTCA HAa OCHOBE SMIMPHUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJIHASL (DYHKIUU OOBACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mporpamMmbl MO XHMHH CIIOCOOCTBYET (DOPMHUPOBAHMIO IPEICTABICHHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
NPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1ace.

155.2.7. Ilpu u3yuyeHuu XUMUU MPOUCXOAUT (GOPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKOMN
HayKH Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUUECKON JESATEIbHOCTH YEJIOBEKa U
KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOH KyJIbTYypbl. 3ajaya yd4eOHOro IpeaMeTa COCTOMT B
(OpPMHPOBAHUN CHUCTEMBl XUMHUYECKUX 3HAHWHA — BaXHEHIIMX (DAKTOB, MOHATHH, 3aKOHOB M
TEOPETUYECKUX IOJIOKEHUH, JOCTYMHBIX 000OIIEHUN MUPOBO33PEHUYECKOT0 XapakTepa, A3bIKa
HAyKH, B MPUOOIICHUH K HAYYHBIM METOAaM MO3HAHUS MPH MU3YYECHUH BEIIECTB U XMMHUYECKUX
peakiuii, B GOPMUPOBAHUU M PA3BUTUU MMO3HABATEIBHBIX YMEHUN M WX MPUMEHEHUHU B yueOHO-
MO3HABATEJIbHOM U yueOHO-MCCIIeJOBATENIBbCKOM 1eATeIbHOCTH, OCBOCHUH MpaBMl 0€3011acHOTO
oOpallleHus C BeIIeCTBAMU B MIOBCEIHEBHON KU3HH.

155.2.8. Ilpu u3yyeHMH XMMUU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaueHue NpuoOpesn TaKkue 1eid, Kak:

(hopMHUpPOBaHHE WHTEUICKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamM0O0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO pPEIIeHUH, CIOCOOHOM aJanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

HamnpaBJICHHOCTh OOY4YeHMs Ha CHCTEMaTH4YecKoe MpHOOIIeHHe O0OydJaroUumxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JEATENBHOCTH, HAy4yHbIM  METOJAaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

o0ecrieyeHrne YCIOBHH, CHOCOOCTBYIOIIMX TNPHOOPETEHHUI0 OOYYaIOUIMMUCSA OIbITa
pa3HoOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE JJIs1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

dhopmupoBanue o0mIel GYHKIIMOHATLHON W €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH M OLICHMBATH SIBICHUS OKPYKAIOLIEro MUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHH, TNPUMEHATh MX MpPH peleHuH npolieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOU JEATENLHOCTH,

¢dbopmHpoBaHUEe y 00YYaIOIUXCs 'YMaHUCTUYECKUX OTHOLICHWH, TOHUMAHUS LEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIENAX COXPAHEHMSI CBOETrO 3J0POBbA M OKPYKAIOIIEW MPHUPOIAHOU
Cpensbl;

pa3BUTHE MOTUBAIMU K O0YyYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCIIMTAHHUIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY



poQ ISl ¥ HAPABJICHHOCTH JATbHEHIIIETO 00yUeHHUS.

155.2.9. Obmiee ynciao 4acoB, peKOMEHAOBAHHBIX Ul U3Y4eHUs] XUMUH, — 136 yacoB: B 8
KJ1acce — 68 yacoB (2 yaca B Heneno), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

155.3. Conepxanue o0y4yeHus B 8 Kiacce.

155.3.1. TlepBoHaYaIbHBIC XUMHUYECKHUE TTOHSITHSI.

[Ipeamer xumuu. Ponb XuMuu B KM3HM 4YeloBeKa. XHMMHsS B cuUCTeMe Hayk. Tena u
BelecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe coctosHue BemniecTB. lloHsatue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3IeMeHThl. CHMBOJBI XUMHUYECKHX 3JIEMEHTOB.
ITpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKoH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 1011 XUMHUYECKOI'0 2JIEMEHTA B COCJUHEHUH.

KonnuectBo BemectBa. Monb. MomsipHass Macca. B3anmocBs3b KoIMuecTBa, Macchl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUYECKUX COSAMHEHUN.

Ouznyeckue M XUMHUYECKUE SIBICHUS. XUMHUYECKas peakuus U e€ MPU3HAKH. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XuMuieckue ypaBHeHHs. Kinaccuduxarus XuMUYecKux peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

XUMUYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY/10H, MpaBuiiaMyu padoThl B
nabopatopun W npuéMaMHu OOpaIIeHUs C JIA0OPaTOPHBIM O0OPYAOBaHWEM, H3y4YCHHUE U
onucanne PU3NIECKUX CBOMCTB 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, HAOMOIeHUE (PU3HICCKUX
(nnaBieHHE BOCKA, TasHUE JIbJa, pacTUpPaHUe caxapa B CTYyIKe, KUIIEHWE M KOHACHCALUS BOJbI)
U XUMUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHHWE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela C
KHCJIOTON) SIBICHUH, HAONIOJCHUE M OMHMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX pPEaKLui
(pa3noxeHue caxapa, B3aMMOJAEHCTBUE CEPHOM KHCIOTHI C XJOPHJIOM Oapusi, pa3iokKeHue
ruapokcuaa meau (1) mpu HarpeBaHuu, B3auMoaeiCcTBHE XkKele3a ¢ pactBopoM conu mean (1),
U3YyYEHHE CIOCOOOB pa3/esieHns cMeceil (C MOMOIIbI0 MarHuTa, GuiIbTPOBaHHE, BbIIIApUBAHUE,
TUCTUJUISIIMS, XpomaTtorpadus), TPOBEICHUE OYHCTKHA IOBAPEHHOW CONM, HAOMIOIeHUE U
ONMCAHHUE PEe3yNIbTaTOB IPOBEAEHUS ONbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHs] Macchl,
CO3/1aHHE MOJIeJIeN MOJIEKYJ (IIapOCTEPIKHEBBIX ).

155.3.2. BaxxHeiimue npeacTaBUTENN HEOPraHUYECKUX BEILECTB.

Boznyx — cmech razos. Cocras Bo3nyxa. Kucinopon — 371€MEHT M MPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucinoponga. CrocoObl MOMy4YeHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/Ia.

TennoBoit 3pdexT XUMHUYECKOW peakluu, TEPMOXHUMHUYECKHE YpaBHEHHS, 35K30- H
SHAOTEPMUYECKHE peakuuu. TOomauMBO: yroib M MeTaH. 3arps3HEHHE BO31yXa, YCHIIEHUE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — snemeHT M mpoctoe BemecTBo. HaxoxzaeHue Bogoposa B IPHUPOJE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIoco0b! momydeHus. Kucinotsl u conu.

MossipHblii 00bEM ra30B. Pacy€rbl 1o XUMHUUECKUM ypaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. Hacelennsle n
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBa B
pactBope. XuMH4eckue cBoicTBa Bojabl. OcHOBaHUS. Poib pacTBOpOB B MpUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojne. 3arpsa3HeHUe NPUPOIHBIX BoA. OxpaHa M OYMCTKa



MPUPOIHBIX BO.

Knaccudukanus nHeopranuvecknx coeauneHnid. Oxkcunpl. Kimaccudukamus OKCHIOB:
cojeoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
OKCUJI0B. DU3HNYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Krnaccudukaius ocHOBaHHWM: MENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xkucinor. Homenknatypa kucinot. Ouznueckue 1 XUMHUYECKHE
cBoicTBa KUCHOT. P akruBHoctn MetaiioB H.H. bekerosa. [lonyuenue kucior.

Conu. Homenkunarypa coneil.

Du3nYeCKUEe U XMMUYECKUE CBOMCTBA conel. [lonyueHnue coieil.

['eneTnyeckast CBSI3b MEKIY KJIIACCAMH HEOPTAHUYECKUX COCTMHEHUM.

XUMHYECKUN SKCIEPUMEHT: KaueCTBEHHOE OIpENeICHUE COACpKaHUS KHUCIOpOJa B
BO3/IyX€, MOJTy4YeHHE, COOUpaHue, paclio3HaBaHUe U U3yYeHHE CBOMCTB KHCIOpO/1a, HAOI0IeHUE
B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM M YCIOBHUS BO3HUKHOBEHMS U NPEKpAILECHHsS] TOPEHUs
(moxapa), O3HaKOMJIEHME C oOOpa3llaMH OKCHJIOB M OIKUCAHUE WX CBOMCTB, MOJIy4YeHHE,
coOupaHue, pacrmo3HaBaHUE W H3y4YEHHE CBOICTB Boopoja (TOpeHHE), B3aUMOJICHCTBUE
Bozopoaa ¢ okcuaoM menu (II) (Bo3aMOXXKHO HCIONB30BaHUE BHACOMATEPUAIOB), HAOIIOJCHUE
00pa310B BELIECTB KOJIUYECTBOM | MOJIb, HCCIIEI0BAHUE OCOOCHHOCTEN pacTBOPEHUS BELECTB C
pa3IMYHON PaCTBOPUMOCTHIO, MPUTOTOBJIECHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM J0JIEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBUE BOABI C METAUIaMU (HATPUEM M KaJbIIUEM)
(BO3MOXKHO HCIIOJB30BaHHE BHUACOMATEPUATIOB), HCCIEIOBaHHE O00pa3l0B HEOPraHHMUYECKUX
BEIECTB Pa3jMYHBIX KJIACCOB, HAOMIOJEHUE HM3MEHEHMsI OKPACKU HHIMKATOPOB B PacTBOpPAx
KHUCTIOT U IIeNloueH, n3yueHnue B3aumoaeiicteus okcuaa menu (1) ¢ pactBopom cepHOil KUCTOTHI,
KHCIIOT C MeTallJlaMH, PEaKUWid HEeWTpalau3aluy, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHUE OJHOTO0 METallla APYTMM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/1a4
1o TeMe «BaxxHelnmre Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

155.3.3. Ilepunognueckuii 3akoH u llepuogmueckas cUCTeMa XUMHUYECKHX DJIEMEHTOB
I .N. MenneneeBa. CTpoeHre aToMOB. XUMH4YeCKasi CBsI3b. OKUCIUTEIHBHO-BOCCTAHOBUTEIbHBIE
peakuuu.

[lepBble MONBITKM KiIacCU(PHUKAIMU XHUMHUECKHUX OdyeMeHToB. lloHAaTne o rpymmax
CXOJHBIX JIEMEHTOB (IIETIOYHBIC U MIETOUYHO3EMETbHBIE METAUIbI, TaJOTeHbI, MHEPTHBIEC Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

[lepmonnueckuit  3akoH. Ilepuogmyeckas  cuctemMa  XUMHUYECKHUX  BJIEMEHTOB
J .. Menneneea. KopoTkonepuonnas u anmuHHonepuoHas ¢opmel [leprnoaudeckoil cuctemsl
xumudeckux anemeHToB .M. Mengeneesa. Ilepuoast u rpynmbl. DU3NYECKHd CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB TEPHO/Ia U TPYIIIIHI DJIEMEHTA.

Crpoenne artomoB. CoctaB aromHbIX saep. W3orombl. OnexkTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMHUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
JA.N. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO JJI€MEHTa IO €ro IMOJIOKEHUI0 B
Ilepnonnueckoni cucreMe /1.11. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS Painiyca aTOMOB XMMHUUYECKHX 3JE€MEHTOB, METAJTMYECKUX
¥ HEMETAJUTMYECKUX CBOMCTB MO TpymmnaMm M TnepuojaM. 3HadeHue llepuomnyeckoro 3akoHa u
[lepmonnueckoii CHUCTEMBI XWUMHUYECKHX DJIEMEHTOB JUIA pPa3BUTHS HAyKU U TPAKTHKH.
.. MenneneeB — y4€HbIA U TPaXJaHVH.

XuMHUYecKasi  CBS3b. KoBanentnas  (momsipHasi W HEMOJIApHAsi)  CBS3b.



DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIeMeHTOB. MloHHas CBA3b.

Crenenr  okucieHus. OKHUCIUTETbHO-BOCCTAHOBHUTENIbHBIE — peakiuu. [Iporeccsl
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH SKCIIEPUMEHT: HM3y4eHHE OOpa3IlOB BEIIECTB METAUIOB M HEMETAIOB,
B3aUMOJICCTBUE TUJIPOKCUA IIMHKA C PACTBOPAMU KHCIIOT W IIEJIOYEH, MPOBECHUE OMBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3I0KEHUS, COeTUHEHU ).

155.3.4. MexnpeaMEeTHBIC CBSI3U.

Peanu3anust MexnpeIMeTHBIX CBSI3€il MPHU U3YUYEHUU XMMHUH B 8 KJIacCe OCYIIECTBIISETCS
yepe3 HCMIOJb30BAaHUE KaK OOMMX eCTECTBCHHO-HAYYHBIX TMOHSATHHA, TaK W TIOHATHUH,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTeCTBCHHO-HAy4YHBbIC IOHSATHS: HAy4dHBIM (aKT, THINOTE3a, TEOpHUs, 3aKOH,
aHaJIM3,  CHUHTE3,  KIacCH(UKAIUsA,  MEePUOJUIHOCTh,  HAOMIOJEHHE,  IKCICPUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHHUE, MOJICIIb, IBJICHHE.

Oduzuka: marepusi, aToM, OJIJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUI, H3OTOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUUN 3apsi, BEIIECTBO, TeJO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
383161, ComHIle.

buonorus: porocunres, qeixanue, ouochepa.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIC IOPOJBI, TIOJC3HBIC
MCKOIIaeMble, TOIUIUBO, BOJHBIE PECYPCHI.

155.4. Coneprxkanue o0yueHus B 9 kiacce.

155.4.1. BeniecTBO 1 XUMHUYECKAs PEAKITHSI.

[lepuognueckuit  3akoH.  Ilepuoamueckas  cucreMa  XUMHYECKHX  JJIEMEHTOB
JA.N. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHHUU CBOWCTB XHWMHUYECKHX
DIIEMEHTOB TEPBBIX TPEX NEPUOAOB, Kalus, KaJbI[Us U UX COCAMHEHHH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHUEM WX aTOMOB.

CtpoeHue BelecTBa: BUIbI XUMHUYECKOM CBSI3U. THIBI KPUCTATUYECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIA KPHUCTAIMYECKOW PEMIETKU M BHUJIa XUMHUYECKOU
CBSI3H.

Knaccudukanus v HOMEHKJIATypa HEOPraHUYECKHX BEIIeCTB. XUMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjaccaM HEOPTaHWYECKUX COCTUHEHHH, TeHeThdecKas
CBSI3b HEOPTAaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKUX PeaKIUil MO pa3NTuYHbIM MPU3HAKaM (TI0 YHUCITY B COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYAaCTHIO KaTajau3aropa). JK30- H
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKHE YPaBHEHHUSI.

[Tonsitre o ckopocTu xumuueckoi peakuuu. [loHsTHE 00 0OpPAaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakiusax. [loHATHE O TOMOTeHHBIX U TETepPOreHHBIX peakmnusx. [loHsTHE O
karanu3e. lloHsaTe o0 XUMHYECKOM paBHOBecHU. @DaKTOphI, BIHUAIONIME HA CKOPOCTh
XUMHUYECKON PEeaKINH U TOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIS peaxuum, ANEKTPOHHBIN OanmaHc
OKHCITUTETHFHO-BOCCTAHOBUTEIHLHOMN pEeaKInm. CocraBnenue ypaBHEHUH
OKHCITUTEITFHO-BOCCTAHOBUTENILHBIX ~PEAKIIMi C HCHOJIb30BAaHUEM METOa DJIEKTPOHHOTO
OanaHca.

Teopust ANEKTPOIUTHYECKON AUCCONUALNHU. DIECKTPOJIUTHI U HEIIEKTPOJIUTHI. KaTHOHBI,



aHMOHBI. MeXaHHU3M JMCCOLMAIMM BEUIECTB C PA3JUYHBIMU BHUJAAMH XUMHUYECKOW CBS3H.
Crenenp qucconnanuyl. CUabHbIE U CIIA0bIe AIEKTPOIHUTHI.

Peakunu noHHOrOo 0OMEHa. YCIIOBUSI IPOTEKAHUS PEaKIMii HOHHOTO OOMEHa, TIOJHBIC U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHUIl M COJEW B CBETE
NpeACTaBICHUNH 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakUud Ha HWOHBI
[TonsiTe o rupoIn3e Coseu.

XUMHUECKUN HKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSAMHU KPUCTALUIMYECKUX DPELIETOK
HEOPraHMYECKUX BEILECTB — METAJUIOB U HEMeTaJIoB (rpaduTa M anmasa), CI0KHBIX BEIIECTB
(xnmopuga HaTpus), MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peakluu OT
BO3ICUCTBUS Pa3IMYHBIX (PAKTOPOB, UCCIENOBAHHUE SJEKTPOIPOBOAHOCTH PACTBOPOB BEUIECTB,
mpouecca  AMCCOLMAIMM  KUCJIOT, LlejJoded U coled  (BO3MOXHO — HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), MIPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIMX IMPU3HAKU MPOTEKAHUS peaKlui
HOHHOTO oOMeHa (oOpa3oBaHME OCaaKa, BBIICICHHWE Ta3a, O0pa3oBaHUE BOJBI), OIBITOB,
WITIOCTPUPYIOIUX IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue, peakiuu
pa3JIOKEHUs,, COEIMHEHMs), paACIO3HABaHHME HEOPraHWYECKHUX BELIECTB C  IOMOILBIO
Ka4eCTBEHHBIX PEAKIIMI Ha HOHBI, PEILICHUE HKCIIEPUMEHTAJIbHBIX 3a/1a4.

155.4.2. HemeTauibl 1 UX COEAUHEHUS.

OOmiass xapakTepucTuka rajoreHoB. OcCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTE€pHbIE
crerieHu okucieHusi. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTBHIX BEHIECTB — TaJIOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJulaMu,
miesnoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlefcTBre XJiopa 1 XJI0pOBOJIOpOa Ha OPraHu3M YesloBeka. Baxuelme xsiopuabt
U MX HaXO0XJIEHUE B IIPUPO/JIE.

OOmast xapaktepuctuka syeMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTpPOEHHMS aTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIICHUS.

Crpoenne u ¢usnyeckre CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOpOJAa U  CEphl.
AnnoTtponHbie MOIU(UKAIIMN KUCIOPOJa U Cepbl. XUMHUECKHE CBOMCTBA cepbl. CepoBOIOpOI,
CTpoeHHEe, PU3NYECKUE U XUMUUECKHE cBoMcTBAa. OKCHUIBI CEpbl KaK MPEICTaBUTENN KUCIOTHBIX
okcuoB. CepHasl KucOTa, (PU3MUECKHE U XMMHUYECKHE CBOICTBa (0OIIMe Kak MpeacTaBUTENs
KJ1acca KUCJIOT U cienuduuecknue). XMMHUUECKHE peaklnu, JIeKaIlkue B OCHOBE MPOMBILIUIEHHOTO
croco0a mosyyeHust cepHoil kucinoTsl. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHas
peakuus Ha cyinbpaT-uoH. HaxoxneHnue ceppl U €€ COeTUHEHHUH B NpHUpoOae. XUMHUYECKOE
3arps3HEHUE OKpY’KaloUIeW Ccpelabl COeITMHEHMSMHU cepbl (KUCIOTHBIE MOXKIM, 3arpsi3HEHHE
BO3/yXa ¥ BOJOEMOB), CITIOCOOBI €T0 MPEJOTBPALLICHHS.

Obmiass xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUSI.

A3oT, pacnpocTpaHeHUEe B IPUPOE, PU3NUECKHe U XUMUYECKHE cBoiicTBa. KpyroBopot
azoTa B Ipupoae. AMMHAK, €ro (U3NYECKUe M XHUMHUYECKHE CBOIICTBa, IOJIydeHHUE U
npuMeHenne. Coiau aMMOHUS, HMX (HU3MUECKME W XHMHYECKHE CBOHCTBA, HpPUMEHEHHE.
KadecTBeHHast peakuus Ha MOHBI aMMOHMS. A30THasi KUCIIOTa, €€ TMOJy4YeHHe, PU3UYecKue U
XUMHUYECKHe CBOWCTBa (00IIME Kak MpEeJCTaBUTENs Kilacca KHCIOT U crenupuuecKue).
Hcnonb3oBaHue HUTPATOB M COJEHM aMMOHHS B KadeCTBE MHHEPAIbHBIX YAO0OpPEHMIA.
XVUMHYECKOE 3arpsi3HEHUE OKpY’Kalollell cpeibl COCTUHEHUSMHU a30Ta (KUCIOTHBIE MOXKIH,
3arpsi3HEHNE BO3/1yXa, IOYBbI U BOJOEMOB).

®ocdop, amnorponHsle Mogupukanuu ocdopa, GuU3NUECKUe U XUMUUYECKHE CBONCTBA.
Oxkcua dochopa (V) u hochopHas kuciaora, GU3NIECKUe U XUMUIECKHUE CBOMCTBA, MOJTyUeHHUE.



Hcnonb3oBanne GocdaToB B KaueCTBE MUHEPATHHBIX YIOOPESHUA.

OOmas xapakrepuctuka syeMeHTOB |V A-rpymnmbel. OCOOSHHOCTH CTPOCHHS AaTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHUSL.

VYraepon, amnoTponHble MOAW(DUKALMYU, PACHPOCTPaHEHUE B NpUpoae, (pu3muecKkue u
XUMHYecKHe cBoiicTBa. AncopOius. Kpyrosopor yriepona B mpupoae. OKCHIbl yriaepona, ux
dbusznyeckue M XMMHYECKHE CBOWCTBA, JEHCTBHME HA JKMBBIE OPraHU3MBbI, IMOJIyY€HUE H
NpUMEHEHHe. DKOJOTHYeCKue MpolsieMsl, cBs3aHHble ¢ okcuaoMm yriepoaa (IV), rumoresa
J100aMbHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3QekT. YronpHas KucioTa U e€ Coiiu, MX
buznyeckue U XMMHUYECKHE CBOICTBA, MOJIyueHHe U npuMeHeHne. KauecTBeHHast peakius Ha
kapOoHar-uoHbL. Vcronp3oBaHne KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO35HCTBE.

[lepBoHayasibHbIE TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSX YIJepona
(MeraH, »TaH, OSTWIEH, alETWIEH, 3TaHOJ, IJULEPUH, YKCycHas kuciota). I[lpupoaHbie
WUCTOYHUKU YTIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX TMepepadOTKu
(OeH3uH), UX POJIb B OBITY U MIPOMBIIIJICHHOCTH.

[TonsiTHe 0 OMONTOrMUECKU BaXKHBIX BEIIECTBAX: )KHUpaX, OesiKax, yriieBoAax — U UX POJIH B
JKU3HU YelloBeKa. MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COeTMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHYECKHUE CBOWCTBA, IOJYyYEHHUE U IPUMEHEHHUE.
Coenunenus kpemHusi B mpupoae. OOmme mnpexacrasineHuss o0 oxcuge kpemuusA(lV) u
KpeMHHEBOH KucioTe. CHIMKAThl, X UCIIOIB30BaHUE B OBITY, MEIHUIIMHE, TPOMBIIUICHHOCTH.
Baxwneiimue cTpouTenbHbIE MaTepHalbl: KEpaMUKa, CTEKJIO, IIEMEHT, OETOH, >KelIe300eTOH.
[Tpo6yieMbl 6€30MacHOTO UCIIOJIB30BAHUS CTPOUTENBHBIX MATEPUAJIOB B MOBCEAHEBHON KHU3HU.

XUMUYECKUI HKCIEPUMEHT: HM3y4eHHe OOpa3Il[0OB HEOPTaHWYECKUX BEIIECTB, CBONCTB
COJITHOM KHUCJIOTBI, TPOBEJCHHE KAYECTBEHHBIX pPEaKIMii Ha XJIOPUA-WUOHBI W HAOIOJIEHUE
MPU3HAKOB HMX TMPOTEKAHUs, OMBITHI, OTpa)karomue (U3NUEeCKUe U XUMUYECKHE CBOHCTBA
raJIoTeHOB U UX COEIMHEHMH (BO3MOXKHO HCIOJb30BAHUE BUAEOMATEPUATIOB), O3HAKOMIICHHE C
oOpasmamMu XJopu10B (TaJOTEHU]IOB), O3HAKOMJIEHUE C OOpa3laMu cephl U €€ COCTMHEHUSIMU
(BO3MOXHO HCITOJIb30BaHUE BUIEOMATEPUATIOB), HAOJIOJEHHWE TIpoliecca OOYIJIMBaHHS caxapa
MOoJ JACHUCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOThI, W3YYCHHE XHUMHUYECKHUX CBOMCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, MPOBEACHHE KAYECTBEHHOH peakuuu Ha cyinb(aT-uoH u
HaOmo/IeHne TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMIJICHHE ¢ (PU3MYECKHMMH CBOMCTBaMU a30Ta,
dochopa W uX coeauHEHUH (BO3MOKHO HCIIOJIIB30BAHHE BHUIEOMATEpHUanIoB), oOpa3laMu
a30THBIX U (oc(hOpHBIX YAOOpEHMI, MoJydeHHe, coOMpaHMe, PACHO3HABaHUE M M3Yy4YeHUE
CBOICTB aMMHaka, MPOBEJCHHE KAueCTBEHHBIX peakluii Ha MOH aMMOHUs U Qocdar-MoH U
M3Yy4YeHUE NPU3HAKOB UX MPOTEKaHMsI, B3aMMOJEHCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI
C MeJbI0 (BO3MOYKHO MCIOJB30BaHUE BHIEOMATEPUANIOB), U3YUEHHUE MOJIEIEeH KPUCTAIUTMUECKUX
peméTok anmasa, rpadura, GpyinepeHa, 03HaKOMIICHHE C MPOIIECCOM afCOPOITMU pacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MIPOTHBOrasa, IOJIy4yeHHe, coOHupaHue,
pacno3HaBaHUE U U3yUYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a, MpOBEIeHUE KAYECTBEHHBIX PEaKIUi Ha
KapOOHAT W CHJIMKAT-MOHBI M W3yYeHUE TPU3HAKOB HX TMPOTEKaHUS, O3HAKOMIIEHHE C
MPOJYKLIHUEW CUIIMKATHOW MPOMBIIIJIEHHOCTH, PEHIEHUE 3KCIEPUMEHTAJIbHBIX 33/Jau MO TeMe
«Baxueime HeMeTalIbl U UX COSUHEHUSD.

155.4.3. MeTauisl M UX COEIUHEHNUSL.

OOmiasi XapakTepUCTUKAa XUMHUYECKHMX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU HX
nonoxkenus B [lepuonnueckoit cucremMe xumuieckux sineMeHtoB J[.M. MeHeneeBa u cTpoeHus
atoMoB. CTpoeHne MeTaioB. MeTalinueckas CBS3b M MeETaNIMYecKas KpHCTajuInyecKas



pemeéTka. DJIEKTPOXUMUYECKUN pAl HAOpsSHKEHUW MeTauioB. DU3HWYECKME W XUMHYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[lenounsle MeTamwibl: nojoxkenue B [lepuonnueckoil cucteMe XMMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa, CTpOEHUE UX aTOMOB, HAXOXACHUE B Npupoje. Pu3nueckue 1 XMMUYECKUe
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATPUS U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[IlesouyHO3EMENBHBIE METAUIbI MAarHUi W KalblMi: ToyiokeHue B llepumoamyeckoit
cucreme xuMuueckux snemeHtoB [[.M. MeHneneeBa, CTpO€HHME MX aTOMOB, HAXOXICHUE B
npupozae. PU3nyecKue U XMMUYECKUE CBOMCTBA MarHus U Kaiblusd. BaxkHelmume coeauHEHUs
KM (OKCUI, THIPOKCHI, COn). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHMI:  TonokeHue B Ilepuogmyeckoil cucTeMe XMMHUYECKUX  DJIEMEHTOB
J.. MenneneeBa, CTpoeHHE aTroMa, HaxoxaeHue B npupone. dusmyeckne M XUMHUYECKUE
cBOiicTBa amoMuHusA. AMGpOTEpHbIE CBOMCTBA OKCHA U THAPOKCUAA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepmonuueckoid cuUCTeME€  XMMHUYECKHX  3JIEMEHTOB
J.. MenneneeBa, CTpoeHHE aTroMa, HaxoxaeHue B npupone. dusmyeckne M XUMHUYECKUE
cBoMcTBa xene3a. Oxcuapl, THAPOKCUIBI U conu conu skene3a (1) u xenesa (I1l), ux cocras,
CBOICTBA U MOJYyYCHHE.

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C OOpa3llaMH METaJUIOB W CIIaBOB, HUX
(U3MYECKUMH  CBOMCTBaMM, U3Y4YEHUE pPE3yJbTaTOB KOPPO3HH METAUIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEpUaIoB), 0COOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KAIbIHS U HATpUs
C BOJIOH (BO3MOYKHO HCIIOJIb30BaHKE BHIEOMATEPUAIIOB), HCCIIEAOBAHNUE CBOMCTB KECTKON BOJBI,
mpolecca TOPEeHUs >kele3a B KHUCIOpoAe (BO3MOXHO HCIONb30BaHHE BHAEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIIUi Ha MOHBI (MAarHus, KalbIUsl, aIFOMUHUS, INHKA,
xeneza (II) u xeneza (Ill), menu (Il), HabmomeHue M omucaHue MPOIECCOB OKpAIIMBAHUS
MJIaMEHU MOHAMM HATPHs, KaJUsg W KaibIUs (BO3MOXKHO MCIOJB30BaHHE BUIEOMATEPHAIIOB),
uccieaoBanre aMm(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS W THUAPOKCHJIA IUHKA, PEIICHUE
HKCTIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «BakHele MeTalljibl U UX COCTUHEHUS».

155.4.4. Xumus 1 oOKpyxaroias cpeja.

BemectBa 1 MaTepuanbsl B HOBCEIHEBHOM KM3HM YellOBeKa. be3onacHoe ucnoib30BaHuE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPABJICHUSIX.

XuMuYeckoe  3arps3HEHHE  OKpyKaromed  cpenbl  (TpenenbHas — AOMyCTUMAS
koHUeHTpanus BemniecTs (ganee — [1/1K). Poibs xumuu B perieHn# 3K0JI0TrHYECKUX Mpooiiem.

XUMHYECKUN OKCIIEPUMEHT: H3y4YeHHE O00pa3loB MaTepuaioB (CTEKJIO, CIIJIaBbI
METaJUIOB, TTOJIMMEPHBIE MAaTEPHAIIHI ).

155.4.5. MexnpenMeTHbIe CBA3H.

Peanuzaiust MeXMpeaMETHBIX CBSA3EH MPU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCIOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK U TIOHATHUH,
SABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TOHSATHS: HAy4dHBIM (akT, THUMOTE3a, 3aKOH, TEOpHs,
aHajgu3,  CUHTE3,  Kiaccuukanus,  MEePUOJAUYHOCTh,  HAOIMIOEHHWE,  DKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A(()EKT, TEXHOIOTHS, MAaTEPHAIIHI.

dusmka: marepus, aroM, OJEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHWJ, W30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUYECKUN 3apsj, MPOBOJAHHMKH, MOJYIPOBOJHUKH,



JMAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEINEeCTBa, Tras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUIMYECKAs PpEHIETKA, CIUIaBbl, (U3WYECKHE BEIUYMHBI,
€IMHUIIBI U3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COoMHIIE.

Bbuonorusi: ¢ortocunres, neixanue, O6uocepa, dKOCHCTEMA, MUHEPATIbHBIE yIO0OpeHus,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIE IOPOJBI, IIOJE3HBIC
HCKOIIaeMbIe, TOIUTMBO, BOJTHBIE PECYPCHI.

155.5. [Tnanupyemple pe3ynbTaThl OCBOEHHMS IPOrpaMMbl 110 XHMHH Ha ypPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

155.5.1. M3yueHnne XUMHM Ha YpPOBHE OCHOBHOTO O0IEro oOpa3oBaHUs HANpaBIIEHO HA
JOCTIDKEHUE OOYYaIOIUMUCS JIMYHOCTHBIX, METANpEIMETHBIX M NPEIMETHBIX pPe3yIbTaTOB
OCBOCHHSA y4eOHOTO MpeaIMeTa.

155.5.2. JIugHOCTHBIE ~ pE3y/NbTAaThl OCBOCHHS TPOTPAMMBI  OCHOBHOTO  OOIIETO
00pa3oBaHUs JOCTUTAIOTCS B XOj€ OOYyYeHHs XMMHHU B €JMHCTBE Y4€OHOH M BOCHHTATEIHHOM
JICATEIIFHOCTH B COOTBETCTBUH C TPAIUIMOHHBIMH DPOCCHUICKMMH COLMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBCHHBIMU LIEHHOCTSIMH, TPHHATHIMH B OOLIECTBE MNpaBWIAMH ¥ HOPMaMH
NOBE/ICHUSI U CIIOCOOCTBYIOT IIpOIleccaM CaMOTIO3HAHMS, CaMOPA3BHTHUS M COLMAIM3aLUH
o0ydJarouuxcsi.

155.5.3.  JluyHocTHBIE  pe3yabTaTbl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATHCSl CHCTEMOH IMO3UTHUBHBIX LIEHHOCTHBIX OPHEHTAIMA M PACIIMPEHUE OIBITa
NeSITeTbHOCTH HA €€ OCHOBE, B TOM YHUCIIC B YACTH:

1) maTpHOTHYECKOTO BOCTIUTAHUS:

[EHHOCTHOTO OTHOUICHUSI K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY |
HayYHOMY HAacClleINl0, MOHMMAaHUS 3HAUYEHUS XHMHYECKOM HayKh B JKU3HH COBPEMEHHOIO
o01iecTBa, CIIOCOOHOCTH BJa/eTh JOCTOBEPHOM HMH(poOpManMeil o MepeJoBbIX JOCTHKEHUSIX U
OTKPBITUSAX MUPOBOH M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HaHUIX 00
YCTpONCTBE MHpa 1 00IIIECTBA;

2) rpaXJaHCKOTO BOCITUTAHMSL:

MPEJCTAaBICHUS O COIHUAIBHBIX HOPMAax M IPaBWJIAX MEXKIUYHOCTHBIX OTHOIICHHUU B
KOJJICKTHBE,  KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIE3HOW,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOM JI€ATEIbHOCTH P BBIOJHEHUH YUeOHbIX, TO3HABATENIbHBIX 337124,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JAaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON yd4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OIICHWUBATh CBOE IOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C IMO3WIMH HPAaBCTBEHHBIX H
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHIA MOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO MO3HAHHUSL:

MHUPOBO33PEHYECKUX  TPEICTABICHH O BEmECTBE W XWMHYECKOW  PEaKIHH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKM M COCTABISIOIIMX OCHOBY JJISt
NOHMMAaHMS  CYIIHOCTH HAy4yHOM KapTMHBl MHpa, MPEACTaBIeHU 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3SIX YelIOBeKa C MPUPOJHON Cpeloi, O posu
XMMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIBHBIX MOTHBOB, HAIIPABICHHBIX HAa TOJYYCHHWE HOBBIX 3HAHWHU 10 XHMMWH,
HEOOXOIUMBIX TSI O0BSICHEHUS HAOTI0JAaEMBIX MTPOIIECCOB U SBJICHHIA;

MO3HABATEBHON, NHPOPMAIIMOHHON M YNTATEIhCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB
CaMOCTOATENIFHONH PabOThl C Y4eOHBIMH TEKCTaMHM, CIIPAaBOYHOW JIMTEPaTypod, JOCTYITHBIMH



TEXHUYECKUMHU CPeJICTBaMU MH(GOPMAITMOHHBIX TEXHOJIOTUI;

MHTEpeca K OOYYCHHIO W MMO3HAHUIO, JTF0O03HATEIHbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAPABIEHHOCTH U YPOBHS O0YUYCHHUS B TaTbHEHUIIIEM;

4) hopMHUpPOBaHUS KYJIbTYPHI 37J0POBBSI:

OCO3HAHHUS LIEHHOCTH J>KU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3[0pPOBBIO,
YCTaHOBKM Ha 3JI0pOBBIM 00pa3 >KWU3HMU, OCO3HAHHS MOCIEACTBUI U HENPUITHS BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBusl 0€30MacHOCTU MpH OOpallleHUH € XUMHYECKHMMM BEIIeCTBAaMU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCITUTAHUS:

MHTEpeca K MPaKTHIECKOMY M3YUCHHIO TPo(deccuil U TpyAa pa3iiudHOro poJia, yBaKEHUE
K TPyAy M pe3ysibTaTaM TpPYAOBOH JESITEIbHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHCHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHOTO BHIOOpAa WHIWBUIYAIbHOW TPACKTOPUU
NPOJOHKEHHUST 00pa3oBaHUs € Y4ETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B PO(ECCHOHANILHOM cpeie;

6) 9KO0JIOrMYECKOr0 BOCITUTAHHUS:

9KOJIOTHYECKH IIeJIECOO0PAa3HOr0 OTHONICHHS K MPHPOJC KAaK HMCTOYHUKY JKHU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHMMAHMs IIEHHOCTH 30POBOTO M Oe3omacHOro odpasa
JKU3HU, OTBETCTBEHHOTO OTHONICHHWS K COOCTBEHHOMY (H3MYECKOMY W TICUXHYECKOMY
3[I0pPOBBIO, OCO3HAHUS LIEHHOCTH COOJIOZCHMS MPaBHJI 0€30MacHOrO MOBEACHUS MpHU padoTe C
BEIIECTBAMH, a TAKXKE B CUTYAIHIX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIFOJCH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHMSI, MONydyaeMble MPH WU3YYCHHH XHUMHH, IS PEUICHUS
3a/1a4y, CBS3aHHBIX C OKPYXAloIIel MPHUPOAHON Cpeloil, TMOBBIIICHHS] YPOBHS KOJIOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed UX pelieHUs
MOCPEACTBOM METOJIOB XUMUU;

9KOJIOTHYECKOTO MBINUICHHUS, YMEHHS PYKOBOJICTBOBAThCSI WM B TI03HABATEIHHOM,
KOMMYHUKATUBHOM M COLIMATIbHOM MPAKTUKE.

155.5.4. MeramnpenMeTHble pe3ysbTaThl. B coctaBe MeTanpeaMETHBIX pe3yJIbTaToB
BBIICTISIIOT 3HA4YMMbIE [ (OPMUPOBAHUS MHUPOBO33PEHUS OOIIEHAyYHBbIE MOHITHS (3aKOH,
Teopus, MPUHIMIM, TUIOTe3a, (aKT, CHCTeMa, MPOILECC, IKCIEPUMEHT U JIpYyroe.), KOTOpbIe
HCIIONIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYeOHBIX MpEeAMETax U MO3BOJIAIOT Ha OCHOBE 3HAHUU
U3 ITHX MOpeaMeToB (OPMHUPOBATH MPEJCTABICHHE O IEIOCTHOW HAy4yHOW KapTHHE MUpa, U
VHHUBEpCaJIbHBIC ydeOHBIC JeWcTBHS (TO3HABATEIIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHBIC),
KOTOpBIE 00ECIIeUnBaAIOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIHLHOMY IUTAHHPOBAHHIO U
OCYIICCTBIICHUIO  y4eOHOW  JeATeNIbHOCTH. MeTanpeMeTHbBIe  Pe3ylbTaThl  OCBOCHUS
0o0pa3oBaTeNlbHOM  MPOrpaMMBl 10 XHMHH  OTPAKalOT  OBJIQJICHUE  YHUBEPCATBHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU, B TOM YHCIIE!

1) 6a30BbI€ JJIOTHYECKUE JCHCTBUS:

YMEHHE WCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHUU:
pacKpblBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMH TIOHATHSMH), UCIIOH30BATh MOHATHUS I OOBSICHCHHUS
OTJICbHBIX (DAKTOB W SIBJICHWU, BBIOMPATh OCHOBAHUS W KPUTEPHH I KJIACCH(PUKAITUU
XUMHUYECKHX BEIIECTB M XMMHUCCKHUX PEaKIUi, YCTAHABINBATh MPUIMHHO-CIICACTBCHHBIC CBSI3H
MeXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHBIC, IeAYKTUBHBIE,



110 QHAJIOTUH ), IPOBOJUTH BBIBOJbI U 3aKIIOUEHMUS,;

YMEHHUE MPUMEHSTH B MPOLIECCE MO3HAHMS MOHATUSA (IPEIMETHBIE U METaINpPeIMETHEIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, HPeoOpa3OBBIBATH HIMPOKO
OpUMEHSeMble B XUMHH MOJEIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
xuMuyeckas  (opMmynra W ypaBHEHHE ~ XUMHYECKOW  pEaKUMW — TPH  pEIICHUH
y4eOHO-NI03HABaTEIbHbIX 3a/1a4, C Y4YETOM O3THUX MOJENIBHBIX HPEJCTAaBICHUN BBIABIATH U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKUX BEILECTB U
XMMHUYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIIEICTBEHHbBIE CBA3M U
IPOTUBOPEUMS B N3y4aeMbIX IIPOLIECCAX U SBJICHUSAX;

2) 6a30BBIC UCCIICIOBATEIILCKHUE JCHCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAUEeCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI ISl (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMBIX CY)KICHUI;

IpUOOpETEeHUE OMNbITAa 0 IUIAHUPOBAHMIO, OPraHU3allUd U NPOBEJCHUI0 YUEHHYECKHUX
9KCHEPUMEHTOB: yMEHHUE HaOII0/1aTh 33 X0A0M IPOLecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €r0
pe3yiabTar, (opMyIMpOBaTh OOOOLIEHHS M BBIBOJBI IO pe3yjbTaTaM IpPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsl, COCTABIIATh OTUYET O IPO/IETaHHON padoTe;

3) pabora ¢ uHpOopMaIUeCi:

YMEHHE BBIOMpATh, AaHAIM3UPOBATh W WHTEPIPETHUPOBATh HH(POPMAIUIO Pa3IUIHBIX
BUZOB U (OPM MPEICTABICHUS, IMONydaeMyl0 M3 Pa3HBIX MCTOYHHMKOB (HAYYHO-IIOIYJISIPHAS
JUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMS, pecypchl VHTepHera),
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAILIHIO;

YMEHUE NPUMEHATh Pa3IMuHble METO/IbI U 3alIPOCHI IIPU MOUCKE U 0TOOpe HH(pOpMALMU U
COOTBETCTBYIOLUX JJAHHBIX, HEOOXOIMMBIX JJIsl BBIITOJHEHHS YU4EOHBIX U MO3HABATEIbHBIX 33]a4
OTpeIeNIEHHOTO THUIA, npuobpereHue OTIbITA B o0nacTtu UCIOJIb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBNAaJE€HUE  KYJIbTYpPOH  aKkTHUBHOTO
UCTIOJIB30BAaHUSl PA3JIMUYHBIX IMOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMPATh ONTHUMAIBHYIO
dopMy mpeacTaBieHHs WHPOPMALWMU M WLTIOCTPUPOBATH peEIIaeMble 3a/la4d HECIOKHBIMHU
CXeMaMH, AMarpaMMaMHu, ApyruMu popMaMu rpaduku U UX KOMOMHAIUSAMUY;

YMEHHE HCIONB30BaTh M aHAIM3MPOBATH B Mpolecce Y4eOHOHW M HMCCIeNOBaTEIbCKON
NEeSITeIbHOCTH HH(OPMALIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIbCKOT0 X0O3HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKpY’Karolled MPUPOJHOHN Cpeibl;

155.5.5.V oOyuatomerocs Oyayr chOpMUpOBaHBI CIEAYIOIIME YHUBEPCAIbHbIC
KOMMYHHKaTHBHbIE IeHCTBUS:

yMEHHE 3a/aBaTh BONpPOCH (B XoJe nauaiora U (WiM) AMCKYCCHM) MO CYILECTBY
oOcyxmaeMoll TeMmbl, (HOPMYIHPOBATH CBOM TPEUIOKEHHUS OTHOCHUTEIHFHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

NpHOOpETeHHEe  OMbITa  TPE3CHTAlMd  PE3YJIbTaTOB  BBINIOJHEHUS  XHUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

3aWHTEPECOBAHHOCTh B COBMECTHOHM €O  CBEpPCTHHUKAMH  IO3HABATEIbHOM U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHH BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE ydéra
o0LIMX HMHTEPECOB M COIJIacOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpEeTICHHEe KPUTEPHUEB 110 OI[CHKEe KadecTBa
BBITTOJIHEHHON pabOTHI M IPYTHE);

155.5.6. ¥ oOyuatomerocss OyayT chOpMUPOBaHBI CIEAYIOIIME YHUBEPCAIbHBIC



PETYJISTUBHBIE JEHCTBUS:

YMEHHUE CAMOCTOSITENIFHO ONPEACIATh el AeATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJHMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HanOonee dS(QQeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABATEIbHBIX — 3aad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM INpU
BBIIOJIHEHUM 33JaHUN C yd4y€TOM IIOJy4YeHHMs] HOBBIX 3HAHHMH 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U peaKklUsX, OLECHUBATh COOTBETCTBUE MTOJIyYEHHOI'O pe3yJibTaTa 3asBJICHHOM LenH;

YMEHHUE UCII0JIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B YCIOBUU 3a/1aHUI.

155.5.7. [lpenmeTHbie pe3yibTaThl OCBOCHHUS NIPOrpPaMMbl IO XHMHUHM Ha YpPOBHE
OCHOBHOTO 00IIIeT0 00pa3oBaHusl.

B cocraBe mnpenMETHBIX pE3yAbTATOB IO OCBOCHHUIO 00S3aTENBHOTO COZIEpIKaHUS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENAIOT: OCBOCHHBIC
oOyyarluMuUCs Hay4yHblE 3HAHUS, YMEHUS M CIOCOOBI JAEWCTBMM, crneuuduueckue A
OpeaMeTHON o0sacT «XUMUS», BUIBl JESITEILHOCTH MO IOJTYYEHUI0 HOBOI'O 3HAHHUSA, €ro
UHTEpIpeTaln, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHbBIX U HOBBIX CUTYalLlUsX.

155.5.7.1. K koHny oOyudenuss B 8 kiacce y oOyuaromierocss Oyay chOpMHUPOBaHbI
CJIEAYIOLIME IPEAMETHBIE PE3YJIbTaThl 10 XUMUU:

PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHI: aTOM, MOJEKYJIa, XHUMHUYECKUN
AIIEMEHT, TPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMECh (OAHOPOAHAs W HEOJHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsi ¥ MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsi XUMHYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJSIPHBIA O00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, 3JEKTPOOTPULATEILHOCTh, CTENIEHb OKUCICHHSI, XUMHUECKast
peakuus, Ki1accupUKalMs peaklUui: peaklUMM COEAMHEHUs, PEaKLMU Pa3JIOKEHMs, peaKluu
3aMeIlIeHus], peakllui 0OMeHa, 3K30- ¥ SHI0TEPMUYECKHE peaKkIiH, TeIIoBoi 3P deKT peakuuu,
AP0 aToMa, JIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, pajuyc aToMa, XMMUYecKas CBs3b,
HOJISIpHAst U HETOJISIpHAs KOBAJICHTHAs CBA3b, MOHHAs CBA3b, MOH, KATHOH, aHUOH, pacTBOD,
MaccoBas JI0JIsl BellecTBa (POIEHTHAs KOHIIEHTPAIIHS) B PaCTBOPE;

WILTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATHH W TPUMEHSTH 3TH
TIOHATHS TIPH OTIMCAaHUH BEUIECTB U UX TPEBPAIICHUH;

WCTIOJNB30BAaTh XHMUYECKYI0 CHUMBOJHKY [UIS COCTaBICHHS (OPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OIIpeNIeNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHHSX, CTENECHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COETMHEHUSX, TPUHAJIC)KHOCTD BELIECTB K ONPEACIEHHOMY
KJlaccy COoeAMHEeHUl mno GopMynam, BHJI XUMHUYECKOW CBsI3M (KOBaJeHTHas W HOHHas) B
HEOPTraHMYECKUX COCTMHEHUSX;

packpsiBaTh cMbich [lepuogmueckoro 3akona J[.M. MenneneeBa: I1eMOHCTPUPOBAThH
MOHWMaHHE TTEPUOANIECKON 3aBUCIMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB OT UX ITOJIOKEHUS B
[leprnomuyeckoil cucreMe, 3aKOHOB COXPaHEHHS MAacChl BEUIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO Y4eHUsI, 3aKoHa ABOraJipo, ONMUCHIBATh U XapaKTepU30BaTh TAOIUYHYIO
dopmy Ilepuoanyeckoil CHUCTEMBl XMMUYECKMX JJIEMEHTOB: pa3iuyaTh MOHSATHS «TJIaBHAs
noarpynna (A-rpynma)» u «rmobounas noarpynna (b-rpymnma)y, mansle U GoJblue MEPUOIBI,
COOTHOCHTh 0003HaueHHs, KOTopble uMeroTcs B Tabmune «llepmoguueckas cucrema
XUMHYeCKHX 3eMeHToB J[.J. MenneneeBay ¢ YMCIOBBIMUA XapaKTEPUCTHKAMH CTPOCHHUST aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij siapa, 00IIee YHUCIIO0 SJICKTPOHOB U pacHpeelieHUue UX
0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIUPOBaTh XMMHMUYECKHE 3JIEMEHThl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE



peakiuu (110 YKMCITy ¥ COCTABY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3D (DEKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PAa3JIMYHBIX
KJIACCOB, TOATBEPIKJasi OMMCAHHE MPHUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XAMHYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUH B Pa3JIMUHbIX YCIOBHSIX;

BBIUUCIISATH OTHOCUTEIIEHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MAaCCOBYIO
JIOJIF0 XMMHYECKOT0 AJIEMEHTa 1o (popMyIie COeIMHEHUs, MACCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
MPOBOAMTH PACUEThI MO YPABHEHHUIO XUMUYECKON PEeaKIuu;

MPUMEHSATh OCHOBHBIC OMNEPAIMH MBICIUTEIBHONW JEATENbHOCTH — aHaIW3 W CHHTE3,
CpaBHEHHE, 000011IeHME, CHCTEMaTHU3aIUIO, KJIACCU(UKAIIUIO, BBISIBJICHUE
NPUYMHHO-CIIEICTBEHHBIX CBSI3€M — Ui M3Y4YECHHUsI CBOWCTB BEHIECTB M XMMUYECKHX PEaKIIHiA,
€CTeCTBEHHO-HAYYHBIE METOJAbl TMO3HAHWUSA — HaONIOJeHUE, HU3MEpEHHe, MOJCIUPOBAHHE,
9KCIIEPUMEHT (peaabHbIi U MBICTICHHBIN);

clieloBaTh TMpaBUiaM  TOJB30BAaHUS XUMHYECKOHW TOCyAod ©  1abopaToOpHBIM
o0opynoBaHueM, a Takke TMpaBujaM oOpalleHuss C BEIIeCTBAaMH B COOTBETCTBUU C
WHCTPYKIUSAMU IO BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TOJYYCHHUIO U
coOMpaHni0 ra3000pa3HBIX BEIIECTB (BOJAOPOJA M KHUCIOPOJA), MIPUTOTOBICHUIO PAaCTBOPOB C
OnpeAcs€HHOM MacCOBOWM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMHYECKHE JKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IEIOYEH M KHCIOT C MOMOIIBIO
MHAMKATOPOB (1akMyc, peHondTanert, METUIOPAHK U IPYTHE).

155.5.7.2. K koHny oOyueHuss B 9 kjacce y oOydaromierocs Oyny chopMUPOBaHBI
CIEeyIOIINEe TPEIMETHBIC PE3yIbTaThl IO XUMUH:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHSATHH: XUMHUYECKUH DIEMEHT, aToM,
MOJIeKyJa, HMOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJIO0XHOE BEIIECTBO, BaJIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas pEeaKIHs, XUMHYecKas CBS3b,
TETUTOBON dPQEKT peaKifu, MOJb, MOJISIPHBIN 00BEM, PacTBOp, SIEKTPOIUTHI, HEIIEKTPOJIHTHI,
DIIEKTPOIUTUYECKAsT JMCCOIMAINS, PEaKIU HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHUYECKOoe
paBHOBecue, OOpaTUMbBle H HEOOpaTUMbIE pEaKIHH, OKHCIMTEIHHO-BOCCTAHOBHTEIHHBIC
pEaKIMy, OKUCIUTENb, BOCCTAHOBHUTENb, OKHCIEHHE ¥ BOCCTAHOBJICHHE, aJIOTPOIUS,
aM(pOTEepHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas), KpUCTaTnYecKas
pemérka, KOppO3Usi METalIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakIHH, MpeneiabHO
nomyctumasi konnentpamus [1/IK Bemiectsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX TOHSATHH M TPUMEHSATH 3TH
TIOHSITHS TIPH OMTUCAHWH BEIIECTB M UX TPEBPAIICHHUI;

WCTIOJh30BAaTh XHMHUYECKYI0 CHUMBOJHKY [UIS COCTaBICHHS (OPMYJT BEHIECTB W
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIPEIENIATh BaJICHTHOCTh U CTETICHb OKMCIICHUS] XUMUYECKUX JJIEMEHTOB B COCMHECHUSX
Pa3IMYHOTO COCTaBa, MPUHA/JICKHOCTh BEIIECTB K OMPEAETIEHHOMY KJIAacCy COCTUHEHUN IO
dbopMynaM, BHI XUMHUYECKOW CBSI3M (KOBAJICHTHAs, NOHHASI, METAJUTMYECKasi) B HEOPTaHHUECKHUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHYECKOH (opmyle, xapakTep Cpelbl B BOAHBIX PacTBOpPax
HEOPraHMYECKUX COCMHEHUH, TUI KPUCTAJUINYECKOMN PEIIETKHM KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbica [lepunoandeckoro 3akona JI.M. MeHneneeBa u 1eMOHCTPUPOBATH €0
NOHMMaHHE: OIMCBHIBaTh W XapaKTepu30BaTh TaOmuuHyro (opmy Ileprmomnmdeckoit cucTembl
XUMHYECKHX AJIEMEHTOB: pa3jinyarh MOHATHS «TJIaBHAs MoArpynmna (A-Tpymma)» U «moOovHas
noarpynma (b-rpynmna)», manbie u OOdbINME TEPHOJBI, COOTHOCUTH 00O3HAYCHHS, KOTOpPHIC



UMEIOTCS B TIEPHOJWYECKON TaOJIMIle, C YHCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB | 3aps siipa, 00Iee YUCIIO JIEKTPOHOB M paclpeesieHue ux
0 JICKTPOHHBIM CIIOSIM), OOBSACHATH 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
U UX COCAMHEHUH B MpelesaXx MajibIX MEPUOJO0B M TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUITUPOBATh XMMHYECKHE DSJIEMEHTHI, HCOPTraHMYECKUE BEIECTBA, XUMHYCCKHUE
peakuu (10 YUCITy U COCTaBY YYACTBYIOIIMX B PEAKIIMM BEIIECTB, IO TEIUIOBOMY A deKTy, mo
HM3MEHEHUIO CTEIICHEH OKHCICHUS] XUMUYECKHUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBaTh) OOIMME U CHeHUPUISCKHEe XUMHUYECKHE CBONCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOJATBEPK/Iasi ONMKUCAHUE MIPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

COCTABJISITh YPaBHEHUS SJEKTPOJUTUYECKONU IHUCCOIMALMM KHUCIOT, LIEJI0Yed U COJeH,
MOJIHBIC W COKPAIICHHBIC ypaBHEHUS PEAaKIMii HWOHHOTO OOMEHA, ypaBHEHHUS pEakIui,
MOATBEPKJIAIOIINUX CYIIECTBOBAHUE TIE€HETUYECKOW CBSI3M MEXKIY BELIECTBAMHU pPa3IUUYHBIX
KJ1aCCOB;

pacKpbIBaTh CYHIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMI IOCPEICTBOM
COCTaBJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKInid;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUNA B PA3JINYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIEMEHTA 1Mo (popmysie CoeAMHEHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MIPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHUECKOU peaKilni;

coOnrofaTh MpaBWia TOJb30BAHUS XMMHUYECKOW TOocylAod ©  J1ab0paTOpHBIM
o0opy/soBaHUEM, a TaKXKe MpaBuia 0OpaIIeHHs] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU
MO BBIMOJHEHUIO Ja0OpaTOPHBIX XHMMHUYECKUX OMNBITOB MO TMOJYYCHHUIO U COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOTO ra3a);

MPOBOJIUTH PEAKIIMHU, TMOATBEPKIAIONINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IMYTEM XJOPUAOPOMHI-, MOIUI-, KapOoHaT-, (docdar-, cuimkar-,
cynbdar-, TUIPOKCUA-HOHBI, KATHOHBI aMMOHHUS H HWOHBl H3YyYEHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIE OIEpPALMUA MBICIUTEIBHON JEATEIbHOCTH — aHAJU3 U CHUHTE3,
cpaBHEHHE, 00001IeHNE, CHCTEeMAaTU3allMI0, BBISIBICHHE MPUYHMHHO-CIIECTBEHHBIX CBSI3eH — IS
M3Yy4YEHUsl CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUN, ECTECTBEHHO-HAYYHbIE METO/IbI MIO3HAHUS
— HaOmI0IeHNE, U3MEPEHUE, MOACTTUPOBAHNE, SKCIIEPUMEHT (PEaIbHbIN 1 MBICIICHHBIH).
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