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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1o XMMHUM Ha yPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMsI COCTAaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueil mporpaMMbl BOCIIUTAHUS U € YYETOM KOHIIETLUHU IpenojaBaHus y4eOHOro mpeaMeTa
«Xumus» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoit @eneparum.

[Iporpamma mo XuMuM JaéT MpeACTaBIEHUE O MLesaX, oOmed crpareruu oOydyeHWMs,
BOCIIMTAHUA U Pa3BUTHUsS OOYYAIOIIMXCS CPEACTBAMHM YuyeOHOro NpeaMeTa, yCTaHaBIMBAET
00s13aTesIbHOE TMPEAMETHOE COZIEpKaHKe, MpelyCMaTpPUBAET paclpelleieHue ero Mo Kiaccam u
CTPYKTYpHUPOBAHUE I10 pa3fiesiaM U TeMaM MPOrpamMMbl 110 XUMHH, ONPEIEIsIeT KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IOCIEOBATEIbHOCTD
U3YYEHUS XUMHUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3SMOKHOCTH NpeaAMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTelIbHOI MporpaMMbl Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, a TakKe TPeOOBaHUI K pe3ysibTaTaM 00yueHHUs] XUMHUH
Ha YypOBHE MeJed W3y4deHHs IpeaMeTa U OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIbHON
JeSITeIbHOCTH 00YUaIOIIEerocs 10 OCBOCHUIO yUeOHOTO CO/IEPIKaHUSL.

3HaHME XUMUU CIYKUT OCHOBOM 1J1s1 (POpMHUPOBAHUS MUPOBO33PEHUSI 00YUAIOIIErocs, €ero
IpeCTaBICHUN O MaTepUaAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIe XUMHUEN
IPEJICTABICHUS O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 IBOJIIOLUHU BEIIECTB B IPUPOJIE, O MYTSIX
pewieHuss TI00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUYECKOH, MUIIEBOM U AKOJIOTUYECKOM 0e30nacHOCTH, Mpo0sIeM 3paBOOXPAHEHHUS.

N3y4yenune xumuu:

CIOCOOCTBYET pean3alii BO3MOKHOCTEH JUIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIBTYPBI
JUYHOCTH, €€ 001ell U (yHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (hOpMUpPOBAHHE MBIIUICHUS U TBOPUECKUX CHOCOOHOCTEH 00ydarommxcs,
HaBBIKOB  MX  CaMOCTOSTENIbHON  y4eOHOH  JEsATEeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKHM3HM, TaK U B
npoQeCCHOHATIBHOM 1eATEIbHOCTH;

3HAaKOMHUT CO CHEeNU(UKON HAyYHOTO MBIIUICHHS, 3aKJIaIbIBAET OCHOBBI IIEIOCTHOTO
B3IJI/1a HA €JMHCTBO MPHUPOJIbI U YEJIOBEKA, ABISETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HAyYHOU TPAMOTHOCTH 00yUaIOIINXCS;

CIOCOOCTBYeT (POPMHPOBAHUIO LEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO--HayYHBIM
3HaHUSIM, K TIPHPOJIE, K 4YEIIOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE OOpazoBaHHE
oOyyJaronuxcs.

JlanHble HampaBlieHHs B OOYYEHHH XHMHU OO0ECIIEUMBAIOTCS CHEIM(PHUKON COMepKaHHS
y4eOHOro npeaMeTa, KOTOPbIM sBISETCS MEJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOM HAyKW XMMUU Ha ONpeeIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOEHHE
00y4JarIUMHUCS CUCTEMbI IEPBOHAYAIBHBIX MOHATUN XMMHUHU, OCHOB HEOPraHUYECKOW XMMHUU U
HEKOTOPBIX OTACIIBHBIX 3HAYUMBIX IIOHATUN OPTaHUYECKON XUMUH.

CtpyKkTypa cojaepkaHHs MPOrpaMMBbl TI0 XMMUHU CPOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé msydeHuro. CopepaHUE CKIAAbIBAETCS W3 CUCTEMBI MOHATUH O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUN O XuMHUYecKod peakuuu. OOe 3T CHCTEMBbI
CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUILYy IOCJIEJOBATEIBHOIO Pa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYE€HHS O CTPOEHUH aTOMa U XMMUYECKOU CBSI3H;

— IPECTaBIECHNUN 00 AJIEKTPOJUTHYECKON AUCCOLUAIINY BEILIECTB B PaCTBOPAX.



Teopernueckne 3HaHUS PAcCCMATPUBAKOTCS HA OCHOBE JMIMPHUYECKU IOJYYECHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATENBHO OT OJHOIO YpPOBHSI K Jpyromy,
BBIMOJHAS (QYHKIUU OOBSICHEHHS U MPOTHO3MPOBAHHUS CBOWMCTB, CTPOEHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 NPUMEHEHUS U MOJIYUYEHHS U3y4aeMBbIX BEILIECTB.

OcBoeHHME MpOrpaMMbl IO XUMHH CIHOCOOCTBYET (OPMHUPOBAHUIO TIPEACTABICHUS O
XMMHMYECKOW COCTABJSAIOIICH HAYYHOW KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW NIPUPOIBIL,
LIEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAaHUIO U METO/IaM MO03HaHus B Hayke. M3yueHue xumuun
OPOMCXOOUT C MPUBJICYCHHEM 3HAaHUM M3 paHee U3YUYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 57 knacces» u «dusuka. 7 Kiacey.

[Tpu n3ydyeHur XUMHUH MPOUCXOAUT GOPMHUPOBAHNE 3HAHUH OCHOB XMMUYECKON HAyKU KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOM NeATEIbHOCTH YeIOBEKa U KaK OJHOI0
U3 KOMIIOHEHTOB MHPOBOH KyJbTYpbI. 3ajjauya y4eOHOro InpeaMeTra COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMUX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHYECKHUX
HOJIOKEHUH, JIOCTYMHBIX OOOOIIEHUI MMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B
PUOOILEHNH K HAyUYHBIM METOAaM MMO3HAHUS [IPU U3YUYEHHUH BEIIECTB U XUMUYECKUX peaklui, B
(GopMHpPOBaHUM W Pa3BUTUM I[I03HABATEIbHBIX YMEHMH M HMX NPUMEHEHMH B Yy4eOHO-
MO03HABATEJIbHON U yueOHO-UCCIIE0BATEIbCKON 1eATEeIbHOCTH, OCBOEHUHU IPaBUIl OE30MacHOTO
oOpaleHus C BeI[ECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy m3yyeHuH XMMHUM Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHHUs Ba)KHOE 3HAYEHUE
nproOpenu Takue 1e, Kak:

— (opMUpOBaHUE MHTEJUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY MPHUHATUIO PELICHWH, CIOCOOHOM ajanTupoBaThes K
OBICTPO MEHSIOUIMUMCS YCIOBUSAM XKU3HU;

— HaIpaBJICHHOCTb OOYy4YeHHMsI Ha CHUCTEeMaTHYeCKOoe MpPUOOIIeHHE O0yYarommxes K
CaMOCTOSITEJIBHOW ~ ITO3HABATEJIIBHOW  JEATENbHOCTH, HAay4YHbIM  METOJaM  IO3HAHUf,
(bopMHPYIOIIUM MOTHBALIMIO U PAa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieyeHrne YCJIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMIMMHUCS OIBITa
pa3sHOOOpa3HOM JEATEIbHOCTH, MO3HAHHMS M CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIN ), UMEIOIIMX YHUBEPCAIBHOE 3HAUECHUE JJIs1 PA3IMUHBIX BUAOB JESATEIbHOCTH;

— (GopmupoBanue oduiel GyHKIMOHAIBLHON U €CTECTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciIe YMEHHHA OOBSCHITH M OIICHWBAThH SIBJICHUS OKPY’)KAIOLIET0 MHpPA, UCHOJB3Yys 3HAHUSA U
OMBIT, TOJy4YEHHBbIE MNPU H3YYEHUU XHUMMH, TNPUMEHATh MX MpH peleHHH npolieM B
IIOBCEIHEBHOM KU3HU U TPYIOBOH JEATEIBHOCTH;

— (opMHpoBaHUE y 00Yy4aIOUIMXCS TYMAHUCTUUECKUX OTHOLIEHUH, TOHUMAaHUS LIEHHOCTH
XUMHWYECKUX 3HAHWUH I BBIPAOOTKH SKOJOTHYECKH IIETIECOO0Pa3HOTO MOBEACHHS B OBITY H
TPYZAOBOW JEATEIBHOCTH B LEJSX COXPAHEHHMS CBOETO 3J0POBbS M OKPYXarOUIEW NMPUPOJHOU
cpensl;

— pa3BUTHE MOTHUBAIMU K 00YUYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITMTAHUIO
Ha OCHOBE YCBOCHMS OOIEYETOBEYECKHX IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo¢uis ¥ HaPaBIEHHOCTHU JaJbHEHIIEro 00yUeHMs.

OO1miee 4ncio 4acoB, OTBEACHHBIX JUIA M3YyYSHHS XMMHUH Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanus, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heien), B 9 kinacce — 68
yacoB (2 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIE XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponb XuMHM B KM3HHM 4YEJIOBEKA. XMMHS B CHUCTEME HayK. Tema u
BemecTBa. Dusnueckre CBOWCTBAa BeEIIECTB. ATperaTHoe cocTosHue BemiecTB. lloHstue o
MeTOoAax Mo3HaHus B XUMHH. YncThie BemecTBa U cMecH. CriocoObl pa3iesieHus CMECEei.

ATOMBI M MOJNEKYJIbl. XUMHUYECKHE HJIeMEHThl. CHMBOJBI XUMHYECKHX 3JEMEHTOB.
[IpocTeie U cil0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumunueckass (opmyna. BaneHTHOCTP aTOMOB  XUMHMYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENIbHAsA aToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas
Macca. MaccoBas 1011 XMMHYECKOI'O JIEMEHTA B COEJMHEHUH.

KomnuectBo BemectBa. Mosib. Moisipuas macca. B3anMoCBsA3b KOJIMYECTBA, MAacChl U
quciaa CTPYKTYPHBIX €MHUIL BelecTBa. PacuéTsl mo popmynaM XUMHUYECKUX COETUHEHUH.

dusnueckue U XUMHYECKHE sBJIEHUS. XHUMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXpaHEHMs MacChl BelleCTB. XUMHUUecKue ypaBHeHus. Kiaccupukanus XuMHUUECKUX peakiui
(coemuHeHus, pa3IoKEeHHs, 3aMEIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMYECKOH MOCyA0H, IpaBujaMu paboThl B jJabopatopuu U NnpuémMamu
oOpamieHuss ¢ jga0opaTOpHbIM 00OpY/IOBaHHMEM, HM3yYE€HUE U ONMHUCAHHWE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHNE (Pu3nUecKuX (TUTaBICHUE BOCKA, TasTHUE JIbA,
pacTupaHue caxapa B CTyIKE, KUIIEHHE U KOHJIEHCALMsl BOJbI) U XUMHUECKUX (TOpEeHHE CBEYH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJCICTBIE MeJla C KUCIOTOM) sIBJIEHUH, Ha0/It01eHNe
U ONNMCAHHWE IIPU3HAKOB IPOTEKAHHWA XUMHUYECKUX peakuui (pas3jioKeHHe caxapa,
B3aMMOJICICTBHE CEpHON KHUCIIOTHI C XJIOpHUIOM Oapusi, pasioxenue ruapokcuaa menu (I1) npu
HarpeBaHWH, B3auMoJeiicTBue jxene3a c pactBopoM coiau menu (ll), m3ydenue crnoco6oB
pasjeneHuss CMecel: C MOMOINbI0 MarHuTa, (WIBTPOBAHHE, BBIAPUBAHUE, TUCTUIUISIMS,
xpomaTtorpadus, TMpoBeIEeHHWE OYUCTKHA TMOBAPEHHOM COJM, HaONIOJIEHHE U ONHCaHUe
pE3yJIbTaTOB IPOBEJIEHUS OIIbITA, WIIOCTPUPYIOIIErO 3aKOH COXPAHEHHUS MacChl, CO3JaHUE
MojieIel MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacTaBuTe/ M HEOPraHNYeCKUX BelleCTB

Boznyx — cmech razoB. CoctaB Bo3myxa. Kuciopog — 31eMEHT M MPOCTOE BEHIECTBO.
Haxoxnenne kucnopona B mpupoje, Gu3nveckue U XUMHUIECKHUEe CBOMCTBA (pEaKIi TOPEHUs).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHUS KHUCTIOpoJa B JabopaTopuu U
IpoMbINUIEHHOCTH. KpyroBopotr kuciopoaa B npupoje. O30H — aljoTporHas MOAU(PUKALUSA
KHUCIIOpO/Ia.

TermnoBoit 3ddekT XUMHUYEeCKOH peakiuh, TEPMOXUMHUYECKHE YpPaBHEHUS, 9K30- H
SHAOTEPMHUYECKHUE peakIuu. TOMIUBO: Yroib M MeETaH. 3arps3HEHHE BO3[yXa, YCHUIICHHE
NapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOA.

Bogopon — osmemMeHT W mpocToe BemiecTBO. HaxokaeHue BoIopoAa B IPUPOJIE,
¢u3nyecKre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHuss. Kucnorsl u comu.

Monsipablit 00BEM ra3oB. PacuéThl 10 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. HachlieHnsle u
HEHACBHIIIEHHbIE pPacTBOpbI. PacTBopuMOCTh BeliecTB B Boje. MaccoBast JoJisi BelllecTBa B
pacTBope. XuMHUYecKHe cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupone. 3arpsisHeHHe NpUpOAHBIX Boa. OXpaHa M OUYMCTKA
IPUPOJIHBIX BOJI.

Knaccudukanus nHeopranmdeckux coenuHenuil. Oxcunpl. Krnaccudukamus OKcHIOB:
coneoOpa3yrornire (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIC) U HecoleoOpasyomue. HoMeHnkmatypa
okcu10B. Ou3nuecKkre U XMMHUUecKre CBOMCTBa okcuI0B. [lonydyeHre okcuaoB.

OcnoBanms. Knaccupukanust OCHOBaHMIA: INENOYM W HEPACTBOPHUMBIE OCHOBAHHSL.



Homenknarypa ocHoBanuil. @uU3MYECKHME M XHUMUYECKUE CBOWCTBA OCHOBaHWU. [lomyuenue
OCHOBaHHI.

Kucnotel. Knaccugpukanus xucnor. Homenknarypa kuciot. @uznyeckue U XUMUYECKHE
cBoiicTBa KucioT. Pan akruBHoctu metamuioB H. H. bekerosa. Ilonyyenue kucuor.

Comu. Homenknatypa coseit. dusnveckne U XUMUYECKHE CBOMCTBa coiieid. [lomyuenue
COJIeH.

['enernueckas cBsI3b MEXKy KJIaCCaMU HEOPTraHUYECKUX COCTMHEHUN.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OIPECIICHUE COJIEPKaHUsI KUCIOPOJia B BO3IyX€, MOJyUYeHHUE, COOMpaHHE,
pacrmo3HaBaHWE M HM3yUYEHUE CBOICTB KUCIOpOJa, HAOMIOJEHHE B3aWMOJCWCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHUS M TMPEKpAIICHUsI TOpeHHs (IoKapa), O3HAKOMIJICHHE C
oOpa3llaMi OKCHJOB M ONHUCAaHHE HMX CBOWCTB, MOJTy4YeHUE, COOMpaHHE, pPACIO3HABAHUE U
U3yueHHe CBOWCTB BOaoOpoaa (ropeHme), B3ammojeiicTBue Bojopoga ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHKUE BHAEOMATEPUAIOB), HAOMIOEHIE 00PA3IOB BEIIECTB KOJIMYECTBOM
1 monb, ucciaenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIICCTB C PA3IUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM J0JIEM PacTBOPEHHOIO BELIECTBA,
B3aUMOJICKICTBHE BOJBI C METAUIaMU (HAaTpUEM U KajbllieM) (BO3MOXXHO HCITOJIb30BAaHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHNE OOpPa3I[OB HEOPTaHMUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJIIOZICHUE M3MEHEHHSI OKPACKH WHIWKATOPOB B PACTBOpaxX KHUCIOT U IIEJIOYEH, M3ydeHHUE
B3anmojeiictBust okcuga menu (ll) ¢ pacTBopom cepHOM KHUCIOTBHI, KHCIOT C METaJUlaMu,
peaKuMuii HEUTpalIu3alru, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHHWE OIHOTO
MeTajuia IpyTruM U3 pacTBOpa COJIM, PEILICEHUE SKCIEPUMEHTANIbHBIX 3a7a4 0 TeMe «Baxkuelue
KJIACChI HEOPTaHUYECKUX COEAUHECHUIN.

Hepuoauyeckuii 3axkon u Ilepuoguueckass cucrema xumuuyeckux 3jiemenros /. H.
MemnpeneeBa. CtpoeHne aToMOB. XUMHYeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[TepBbie MOMBITKY KIACCUPUKANN XUMHUECKHUX dJIEMEHTOB. [IOHSATHE O IpynIax CXOIHBIX
9JIEeMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENIbHbIE METallIbl, TaJlOTeHbl, HMHEPTHBIC TIa3bl).
DJIeMEeHThI, KOTOphIe 00pa3yIoT aM(OTepHbIE OKCUIBI M THIAPOKCHIBI.

[lepuonuueckuii 3akoH. Ilepuomuueckas cucrtemMa xuMuueckux osnementoB J[. U.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckold CUCTEMBI
xumuueckux snemeHToB JI. M. MenaeneeBa. Ilepuoast u rpynmbl. Du3nuecKuit CMBICT
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYMIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX snuep. HW3orombl. OnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB MEpBbIX 20 XUMUYECKHUX 1eMeHTOB [lepruoanueckoil cucTemsl
. W. MenneneeBa. XapakTepUCTHKAa XHWMHUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUIO B
[Tepnognueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUsS PaInyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TPYyIaM U MEPUOIaM.

3nauenue Ileprnoanueckoro 3akoHa u [leproanueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsL pa3BUTHS HayKu U npakTuku. J[. 1. MenaeneeB — y4€HbIil U IrpakJaHKH.

Xumuueckas CBSI3b. KoBaneHTHas (monsipHas u HEMoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenb  okucieHusi.  OKHUCIUTENBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipomeccsl
OKHUCJICHUSI U BOCCTAHOBJIEHUSI. OKUCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuii 3xcnepumenm:

u3yueHue oOpaslioB BEIECTB METAUIOB M HEMETAIOB, B3aMMOJIEUCTBHE THIPOKCHIA
LIMHKAa C pacTBOpaMu KHUCIOT M IIEJIOYEl, MPOBEACHHUE OIBITOB, WUTHOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHNUS ).

Mescnpeomemmnunie ceasu

Peanuzaius MeXnpeAMETHBIX CBSI3€d MPU M3YUYEHUU XMMHUU B 8 KJIACCE OCYIIECTBISETCA



yepe3 MHCMOIb30BaHME KaK OOLIMX €CTECTBEHHO--HAyUHBIX MOHSTUM, TaK W MOHSITHH,
ABJIIOIMXCSI CACTEMHBIMHM JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTecTBEHHO--HAYYHBIC MOHATHS: HAy4yHBIH (DaKkT, TUMOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(uKkauus,  MNEpUOJUYHOCTh,  HAONIONEHUE,  SKCIEPHUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

@dusuka: Marepus, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWZ, H30TOIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsisi, BELIECTBO, TENO, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, (hpU3M4YecKHe BEJWYMHBI, €IUHUIBI W3MEPEHUs, KOCMOC, IJIaHETHI,
3BE3151, ComHIIE.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpadms: armochepa, rtuapocdepa, MHHEpaIbl, TOPHBIE TOPOABI, IOJIC3HBIC
HCKOIIa€MBbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XuMHYecKas peaKuus

Ilepmonnueckuit 3akoH. llepuogmyeckass cucrema xumuyeckux osyeMmeHtoB JI. .
Mengeneea. CrtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHHM CBOWCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U UX COCJUHEHHH B COOTBETCTBUH C
II0JIO’KEHUEM DJIEMEHTOB B [leprnoinyeckoil CHCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUABl XUMHUYECKON CBSI3U. THUIBI KPUCTAIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEETKHM M BHJA XUMHYECKOU
CBSI3H.

Knaccuukanus m HOMEHKIAaTypa HEOPraHMYECKMX BeIIeCTB. XHMMHUYECKHE CBOMCTBa
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOpPraHMYeCKUX COEIMHEHUH, IeHeThdecKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX peaklyid M0 pa3iMyHbIM IpU3HaKaM (IO YHUCIY U COCTaBy
YYaCTBYIOLIMX B pEaKIUH BELIECTB, MO TEMmIOoBOMY 3(PQeKTy, M0 HM3MEHEHHUIO CTeNeHen
OKHUCJICHUST XUMHUYECKUX JJIEMEHTOB, MO0 OOPAaTUMOCTH, IO yYaCTHIO KaTaln3aTtopa). DK30- U
SHAOTEPMHUUYECKHE PEAKLIMH, TEPMOXUMHUYECKUE YPABHEHU.

[TonsatHe 0 ckopocTH XUMHYecKOoW peakuuu. IloHsTHE 00 OOpaTHUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TIeTeporeHHbIXx peakuusax. [lonsatue o
karanuze. lloHarne o XxumuueckoM paBHOBecHU. DaKTOpbI, BIHAIOIIME HAa CKOPOCTh
XUMHUYECKON PEAKINH U MOJIOKEHNE XUMHUECKOTO PAaBHOBECHSI.

OKHUCITUTENTFHO-BOCCTAHOBUTENIbHBIE PEAKLUH, JJIEKTPOHHBIA OalaHC OKUCIHUTENbHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPaBHEHHM OKHCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a AJIEKTPOHHOIO OalaHca.

Teopust 2IIEKTPOIUTHUECKON AMCCOLUALMH. DJIEKTPOJIUTBHI U HEIEKTPOJIUTHL. KaTnousl,
QHUOHBI. MexaHu3M JAHMCCOIMAallMM BELIECTB C pa3IMYHbIMH BHJAMHU XHUMHUYECKOH CBS3H.
Crenenp aucconnanuu. CuiabHbIE U ClIa0bIe 3JEKTPOIUTHI.

Peakuunu moHHoro oomeHa. YcioBUs NPOTEKaHUS peaklMi MOHHOIO OOMEHa, MOJIHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHHs peakuui. CBONCTBA KHCJIOT, OCHOBAHUN U COJIEH B CBETE
NpeCTaBIeHUH 00 3JIEKTPOTUTHYECKON Jucconmanui. KadecTBEHHbIE peakIud Ha HOHBI
[TonsiTue 0 rugpoau3e comnei.

Xumuueckuii IKCcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIECTB —
METAJJIOB M HEMETalloB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHJA HaTpus),
UCCJIEIOBAHNE 3aBHUCHMOCTH CKOPOCTHM XMMMYECKOM pPEakUuu OT BO3ICHCTBHS DPAa3IMYHBIX
(bakTOpOB, MCCIEAOBAHHE SJIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCAa TUCCOIMALINU
KHCJIOT, Ieno4yed M coied (BO3MOYKHO MCIIOJIb30BAaHHE BHUAEO MaTepHalioB), IMPOBEICHUE
OMBITOB, WIIIOCTPUPYIOIIMUX IMPU3HAKU NMPOTEKaHUsS Peakluil MOHHOro obOmeHa (oOpa3oBaHuE
ocajJika, BBbIJENEHHE Tra3a, oOpa3oBaHME BOJAbBI), ONbBITOB, WIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN (FOpEeHHE, peakLUuu pa3ioXKEHHs, COCIUHEHMS),



pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOIIbIO KAaYECTBEHHBIX pEakUUi Ha HOHBI,
pellIeHre YKCIEPUMEHTATbHBIX 3a/1a4.

HemeTaibl U UX coeJUHEHUS

OOmiast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTpPOEHHMs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CTpoeHne W (PU3WYECKHE CBOWCTBA TPOCTHIX BEIIECTB — TaJOT€HOB.
XvMHYeCKHUEe CBOWCTBA Ha MpHUMepe XJjopa (B3aMMOJCIHCTBHE C MeTaUlaMH, HEMeTaJUIaMH,
miesnoyamu).  Xnoposogopod. ConsiHass —KWCIOTa, XHMHMYECKHE CBOWCTBA, IOJIy4YEHHUE,
npuMeHeHue. JlelicTBre xJiopa U XJIOpOBOAOPOa Ha OPTaHM3M uYeoBeka. BaxkHeilue Xmopuasl
U UX HaXO0XJIEHUE B IPUPO/IE.

OOmast xapakrepuctuka sy1eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHne U (QU3NYECKUEe CBOWCTBA IPOCTHIX BEILECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBojopoj, cTpoeHue, (U3NYECKHe M XUMHUYECKHe CBoWcTBa. OKCHABI CEphbl KaK
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIOTa, (GU3NYECKUEe M XUMHUYECKHE CBOMCTBA
(oOmue Kak MpeACcTaBUTENS Kiacca KHUCIOT M chenuduueckue). XUMHUYECKUE peaklu,
JeKallye B OCHOBE IPOMBIIUIEHHOIO CIoco0a MOMydeHus cepHoil kuciaoTsl. [IpumeneHue
cepHolt KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakuus Ha cyibdar-uon. Haxoxaenue
ceppl M €€ COENMHEHUH B Ipupoae. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKalolEeh cpeabl
COCJIMHEHUSIMU Cepbl (KUCIOTHBIE O, 3arps3HEHHE BO31yXa U BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OObmas xapakrtepuctuka »3jaeMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHUpoae, (U3NYECKHEe HU
XuMH4Yeckue cBoiictBa. KpyroBopot azora B nmpupojie. AMMUak, ero pu3aniyeckue 1 XuMUYeCcKue
CBOWCTBA, MoJyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHEe U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peaklids Ha HMOHBI aMMOHHUS. A30THAas KUCIOTa, €€ IMOJIy4eHHE,
¢u3nueckue M XUMHUECKUE CBoiicTBa (OOIIMe Kak MNpeACTaBUTENs Kiacca KUCIOT |
cnenupuyeckne). Vcnonp3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPATbHBIX
yaoopenuii. XUMHUYECKOE 3arps3HEHHUE OKPYXKAIOIIeH cpebl COeTUHEHUSIMHU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docdopa, duznueckue u xumudeckue cpoictra. Oxcupa dochopa (V) u dbochopHas kucnora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosydeHue. lcmonp3oBanue QochaToB B KadyecTBe
MUHEPATBHBIX Y100pEHHIA.

OOmrast xapakrepuctuka syeMeHTOB |V A-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIICHHUA. YTIEepOo/, alIOTPOIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMU4eckue cBoicta. Axcopomms. Kpyropoport yriepoaa B mpupoe.
Oxkcunsl yraepoaa, ux QpU3nYecKkue U XMMHUYECKHe CBOMCTBA, IEUCTBUE HA JKUBHIE OPTaHU3MBbI,
NOJTy4eHHE U MPUMEHEHHE. DKOJIOTUYECKUe MPOoOJIeMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00ATbHOTO MOTEIUICHHUS KJIMMaTta, MapHUKOBBIM 3QeKT. YronpHas KHCIOTa U €€
CONM, WX (PU3MUECKHUE M XMUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakiuss Ha  KkapOoHarT-uoHbL.  Vcmonp3oBaHue  KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHayanbHble MOHATUS 00 OpraHMYECKHX BEIIECTBaX KaK O COEIMHEHUSX YIJiepoja
(MeTaH, JTaH, OSTWIEH, alETWIEH, STaHOJ, TJHUIEpPUH, YKCycHas kuciota). I[Ipuponnsie
UCTOYHUKU YTIIEBOAOPOJOB (Yroib, MPHUPOJIHBIM Ta3, HedTh), MPOAYKTHI UX NepepaboTKu
(OeHsuH), UX poib B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE 0 OMOIOTMUECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KU3HU 4YeloBeKa. MarepualbHOE €TUHCTBO
OpraHMYECKUX ¥ HEOPraHMYECKUX COCTUHEHU.

Kpemuuii, ero ¢usnueckne M XUMHYECKHE CBOICTBa, MOJNyuYe€HHWE M MPHUMEHEHHUE.
Coenunaenuss kpemHusi B mpupoge. OOmme mnpeacraBineHus o0 okcune kpemuaus (I1V) u
KpeMHUEBOM kucnoTe. CUIIMKAThI, UX UCIOIb30BaHKUE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeiimue
CTPOMTENBbHBIE MaTepHajbl: KepaMuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobiemsbl



0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 0Opa30B HEOPraHUYECKUX BELIECTB, CBOIMCTB COJITHON KHCIIOTBI, IIPOBEICHUE
KauyeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOMIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTMbITHI,
oTpakarommue (U3NIECKUe U XUMHUYECKHE CBOWCTBA TaJIOTEHOB M MX COCAMHEHUH (BO3MOXHO
UCIIONIb30BaHUE BUACOMATEPHUATIOB), O3HAKOMIIEHHE C 00pas3liaMH XJIOPUIOB (TAJOT€HUIOB),
O3HAaKOMJIEHHE C oOpa3llaMu cepbl U €€ COEAMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHANiOB), HaOmIOJeHHe Tmpolecca OOyriMBaHWs  caxapa MO JIeHCTBUEM
KOHIIEHTPUPOBAHHOMN CEpHOI KUCIOThI, U3yUYEeHUE XUMHUYECKUX CBOMCTB pa30aBiICHHON CepHOM
KHCJIOTHI, TPOBEJICHHE KAaueCTBEHHOM peakiuu Ha Cylb(paT-WOH M HaOJIOJeHHE NMpHU3HaKa e
IPOTEKaHusl, 03HAKOMJIEHHE ¢ (PU3MYECKHMMM CBOWCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUN
(BO3MOKHO MCIIOJIb30BaHKUE BUEOMATEPHAIOB), 00pa3liaMu a30THBIX M POCHOPHBIX yA0OpEHHIA,
NOJIlyuyeHue, coOupaHue, pacro3HaBaHHME W HU3YUYEHHE CBOICTB aMMMaka, IpPOBEJIECHUE
Ka4eCTBEHHBIX pEaKUMA Ha HOH aMMOHMS U (ocdaT-uOH U H3y4YEHUE MPHU3HAKOB UX
IPOTEKaHUs, B3aMMOJCICTBIE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUAIIOB), M3YyUEHUE MOJEIEH KPHUCTAUIMYECKUX PEUIETOK anMmasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aJCcOpOIMU PAcCTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM NPOTUBOra3a, MoJydeHue, coOupaHue, pacro3HaBaHue
U U3yYEHHE CBOMICTB YIJVIEKHCIIOTO rasza, IpOBEJEHHE KAaueCTBEHHBIX peakuuil Ha KapOoOHAT u
CHWIMKAaT-HOHbl M H3Y4YEHHE IPU3HAKOB MX IPOTEKAHMs, O3HAKOMJIEHHE C TNPOAYyKLHEH
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PEUIeHHE 3KCIEpUMEHTANbHBIX 3a/ad 1o TeMe «BaxHeimue
HEMETAJIJIbl U UX COCITUHEHUN.

MeTasbl M MX COeIMHECHUS

OOmast XapakTepUCTUKAa XHMHUYECKHX DSJIEMEHTOB — METaJUIOB HA OCHOBAHHUU UX
nonoxkenus B [lepruonnueckon cucteMe Xxumuiyeckux aemMentoB 1. . Menaeneesa u ctpoeHust
atoMoB. CtpoeHue MerauioB. Meramuyeckass CBs3b M METaUIMYeCcKas KpHUCTaUINYECKas
peméTKa. DJIEKTPOXUMHUYECKUN Pl HanpsDKeHUH MeTauioB. DU3MYECKHEe U XUMUYECKHE
cBoiicTBa MeTayyioB. OO1ue crnocoObl noxydeHus: MetayioB. [loHATHE O KOPPO3UU METAJIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyTyH, JIOPATIOMUHNN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTambl: NOJ0kKEHNUE B [IeproanyecKoil CUCTEME XUMHUUYECKUX 3JIEMEHTOB /I.
N. MeHnneneeBa, CTpOCHHE MX aTOMOB, HaXOXIEHUE B Npupoje. OPuU3nuecKue U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCTMHEHUM.

[[lerounO3eMenbHBIE METAUIBl MarHMii M Kajaplui: nosiokeHue B Ilepmoanueckoi
cucreMe xumudeckux sneMmeHTtoB [[. M. MeHneneeBa, CTpO€HHE KX aTOMOB, HaxXOXKJIEHUE B
npupojae. PU3NYECKUe U XMMHUYECKHE CBOMCTBA MarHusl U KaJblus. BaxHelue coeauHEHUs
KanbpIus (OKCUI, TUAPOKCU], coyn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEeHHUS.

AmoMuHuii: nonoxxeHue B Ilepuogmueckoill cucteme xumuueckux snemenroB J[. WM.
MenpaeneeBa, CTpO€HHE aToOMa, HaxoJeHue B npupoje. Gusndyeckne U XMMUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOHCTBA OKCHJIA M THIPOKCHIA ATFOMUHUSI.

Kenezo: mnonoxenne B Ilepuogmueckoit cucreme xumuueckux osnemeHtos /[l .
MenzeneeBa, CTpoeHHE aToMa, HaXOKJAeHUE B Ipupoje. Ousnueckre U XUMHUYECKHE CBOWCTBA
xkenesa. Okcuapl, ruapokcuasl U comm xkenesa (1) m sxemesa (lll), ux cocras, cBolicTBa H
MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOOpasllaMd METAJJIOB W CIUIaBOB, MX (DU3MYECKHMMH CBOWCTBaMH,
U3y4YEHHUE PE3yJNbTaTOB KOPPO3WU METAIIOB (BO3MOXKHO HCIIONB30BaHHE BUAECOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO MCIIOJIB30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBAHUE CBOWMCTB JKECTKOW BOJBI, MpoIlecca TOPEHHs JKeleza B
KHCIOpoJie  (BO3MOXKHO  MCIIOJIb30BaHME  BUIEOMATEpHUalOB), IMPU3HAKOB  IPOTEKAHUS



KaueCTBCHHBIX pPEaklMi Ha MOHBI: MAarHWs, Kajbllvs, aJlOMUHUS, IIMHKa, xene3a (I1) u xenesa
(1), memu (I1), HabarOIEHME W OMKMCAHKME MPOIIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMH HATPHS,
KaJusl U KaJIbIUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPHUAJIOB), HCCIICIOBAaHUE aM(OTEPHBIX
CBOICTB THJIPOKCH/Ia allFOMUHUS U TUAPOKCH/IA IMHKA, PEIICHHE SKCTIEPUMEHTANbHBIX 3aa4 10
TeMme «BakHeume MeTamibl U UX COCTUHEHUSD.

XuMus M OKpy:KamoLias cpeaa

BemecTBa 1 Marepualibl B IMOBCEAHCBHOW JKM3HH YeJIOBeKa. be3omacHoe MCIOIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. [lepBas moMomip Npu XUMHYECKHUX OXKOTrax M
OTpaBJICHHSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYIKarolel cpepl (MpeaenbHas A0mycTuMas KOHIICHTpaus
BemecTs, ganee — [1/1K). Posib xuMuu B perieHuu 3K0JIOTHIECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pas3IoB MaTepHaioB (CTEKIIO, CIUIABBI METAJUIOB, TOJIMMEPHBIC MAaTEPHAIIBI).

Meoscnpeomemmnuwie ceasu

Peanm3anus MeXNpeaMETHBIX CBsI3eH NPpH M3YyYECHUH XUMHUU B 9 KJlacce OCYIICCTBIISETCS
Yyepe3 UCMHOJb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK © TOHSITHH,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEMETOB €CTECTBEHHO--HAYIHOTO ITUKJIA.

OO011ue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAYUHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHs], aHATIH3,
CUHTE3, KIAaCCU(PUKALUsA, MEPHOIUIHOCTh, HAOIIOACHHE, JSKCIICPUMEHT, MOJCIIMPOBAHHE,
U3MEepEeHHe, MOJIETb, SIBIICHNE, TAPHUKOBBIN (D (PEKT, TEXHOTOT S, MaTepHAIIbI.

®dwusuka: Marepusi, aroMm, OJJCKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIWJ, HW30TOIIbI,
pPaZOaKTUBHOCTh, MOJIEKYJNa, OJIEKTPUYECKH 3apsl, MPOBOAHHKHU, MOJYHPOBOJHUKH,
TVDJICKTPUKHY, (DOTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHHE BEIIEeCTBa, T'as,
pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMUECKas pEmETKa, CIUIaBbl, (U3HUYECKHe BEJIMYUHBI,
SVMHHIIB I3MEPECHHSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3 161, COHIIC.

buonorust: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MHUHEPAIbHBIE yAOOpEeHUs,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTRA.

l'eorpadusa: armocdepa, ruapocdepa, MHHEpaNbl, TOpPHbIE MOPOIbI, MOJIE3HBIE
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBLI IIO XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3ysIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO 001Iero o0pa3oBaHuUs
JIOCTUTAIOTCS B XO7Ie 0O0Y4YEeHUsI XMMUU B €IUHCTBE YU€OHOH M BOCIIUTATEIbHOMN AEATENbHOCTH B
COOTBETCTBUU €  TPAJAULMOHHBIMU  POCCHUMCKMMHM  COLIMOKYJBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE MpPaBUIAMM U HOpPMaMH IOBEICHHS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHSI U COLIMAIN3ALNN 00yYatOIUXCsl.

JInyHOCTHBIE pPE3yJNbTaThl OTPAXKAIOT T'OTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALUN U PAaCUIMPEHUE OIbITa NEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOT'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyUYHOMY
HACJIEUIO, NMOHMMAaHHUs 3HAYEHUS XMMHMYECKOH HayKu B >KM3HHM COBPEMEHHOro OOIEeCcTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHOW MH(OpMaLUeil 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSIX 00 yCTpoHcCTBe
MHpa 1 0011ecTBa;

2) rpakKIaHCKOT0 BOCTIMTAHUS

NPEJCTAaBICHUS O COLMAIBHBIX HOPMax M MpPaBUIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTHBE,  KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOMH,
y4eOHO-HUCCIIEeIOBATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOO0pa3HOW COBMECTHON JEATENILHOCTH MPHU BHINMOIHEHUH Y4€OHBIX, IO3HABATENIbHBIX 33/]a4,
BBIIIOJIHEHUM XMMHUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOILM B Ipoliecce ATON yueOHOW IesTebHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEJIEHUE U IIOCTYNKM CBOMX TOBApPUIIEH C IO3ULUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMUS ITOCIIEICTBHUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHHUS !

MHPOBO33PEHUYECKUE  IPEACTABICHMS O  BEUIECTBE M XMMHMUYECKOM  peakuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKHM M COCTABJIAIOLIME OCHOBY JJIs
NOHMMaHMUA  CYIIHOCTH HAyYyHOW KAapTHHBI MHpa, NPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBA3AX YEJIOBEKAa C MPUPOAHOM cpenoi, o poiau
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHBBI, HANpPaBJICHHbIE HA IOJY4YEHHE HOBBIX 3HAHUM IO XUMHH,
HEOOXoIuMBIE Uil OOBSCHEHMs HaOJIOJJaeMbIX IPOLECCOB W SIBJICHHWH, MO3HABATEIbHOM,
MH(POPMALIMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YUCII€ HABBIKOB CAMOCTOSITEIBHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JIUTEPATypOU, JOCTYMHBIMH TEXHHYECKUMH CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHHA;

MHTEpeC K OOYYEHHWIO M TO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUI0, MIPOCKTHON M HCCIEN0BATEIbCKON JI€ATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHsI 00yUYEeHUs B JajlbHEHUIIEM;

4) ¢popMuUpOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKM Ha 370POBBbIM 00pa3 JKM3HU, OCO3HAHME IOCIEACTBUH W HENPUATHE BPEIHBIX
NpUBbIUEK (yHOTpeOJIEHUS! aJKOTrojsi, HAPKOTHKOB, KypEHHs), HEOOXOIMMOCTH COOJIIOJCHHS
npaBuil 0€30MacHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BELIeCTBaMU B OBITY U peabHOM
KHU3HH,

5) Tpy10BOT0 BOCIUTAHUS

MHTEpPEC K NMPAKTUYECKOMY M3YUEHHIO NMpodeccuil U TpyJa pa3IMyHOro poja, yBakKeHUE K
TPyAy U pe3yibTaTaM TPYJOBOH JAEATENbHOCTH, B TOM 4YHCI€ Ha OCHOBE IPUMEHEHHS
IPEIMETHBIX 3HAHMW 10 XUMHHM, OCO3HAaHHBIM BBIOOp MHIMBUIYAJbHOW TpPAeKTOPUU



MPOJIOJDKEHUST 00pa30BaHMsI C y4E€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoi nmpodeccHoHaNbHOM NeATeIbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUN, TOTOBHOCTH aJIalITUPOBATELCS B IPOGECCUOHATILHOU Cpelie;

6) 3K0JI0rHYecKOro BOCIUTAHUSA:

9KOJIOTUYECKHU 11e7IecO00pa3Hoe OTHOIIEHHE K MPUPOJIC KaK UCTOYHHUKY KM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAHUE IIEHHOCTH 37J0POBOrO0 M 0€30macHOro odpasa >KU3HH,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HaHHE 1IEHHOCTH COOJIO/ICHUS MPaBUil OE30MacHOTO MOBEACHUS MPU paboTe ¢ BeIllleCTBaMH,
a TaKKe B CUTYaLMAX, YTPOKAOIINX 3[I0POBBIO U )KU3HU JIFOJIEH;

CIOCOOHOCTH TPHMEHSTHh 3HaHUWS, MOJTy4YaeMble MPU HU3YYCHUH XUMHH, AJS PEHICHUS
3a71a4, CBSI3aHHBIX C OKPY’KAOLIEH NPUPOJHON CPEIOH, SISl TOBBIIIECHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYpPbl, OCO3HAHUS TJI00ATFHOTO XapaKkTepa SKOJIOTHUECKUX MPOoOJIeM U MyTel WX pelieHus
MOCPEJICTBOM METOJIOB XHUMUH, IKOJOTHYECKOTO MBIIIUICHHSI, YMEHHSI PYKOBOJICTBOBATHCSI UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLIUATILHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbHI

B cocrtaBe MmeTampeaMETHBIX pPE3yJNbTATOB BBIACISIOT 3HAYMMbIE AN (HOpPMHpPOBAHUS
MHPOBO33pEHHUS OOIICHAYYHBIC MOHATHUS (3aKOH, TEOPHs, MPUHIINI, TUIIOTE3a, (HaKT, cUCTeMa,
MPOIECC, IKCTIEPUMEHT U JAPYToe.), KOTOPbIE UCIMOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJIAIOT HA OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHHBEpPCATbHbIC YUeOHbIE NEHCTBUS (IIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISTHBHBIE), KOTOpbhIE 00OecrneunBaroT (POpMUpPOBAHWE TOTOBHOCTHU K
CaMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHHUIO YYEOHO IeATEeTbHOCTH.

Ilo3naBaTe/IbHBbIE YHUBEPCAJIbHBbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jiornyeckue 1ecTBUA:

YMEHHUS HCIIOh30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHWS TPH OCBOCHWU 3HAHMM:
pacKpblBaTh CMBICT XHMHYECKUX TMOHATHA (BBIACISATh UX XapaKTEepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHSTUSMH), UCTIOIH30BATh MOHSATHUS I OOBSICHEHUS
OTIIeNbHBIX (DAKTOB U SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPHUH Ui KiacCU(pUKALUU
XUMUYECKHUX BEHIECTB U XUMUYECKUX PEaKIUi, YCTaHABIMBATH IPUUMHHO-CIICICTBEHHBIE CBSI3U
MeX1y OOBEKTaMHU U3yUEHHUs, CTPOUTH JIOTUYECKUE pacCykIeHus (MHAYKTUBHBIC, 1eIyKTHBHbIC,
110 AaHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHSATh B MPOIECCe MO3HAHUA MOHATHS (TMPEAMETHbIE M MeTallpeIMETHBIE),
CHMBOJIMYECKUE (3HAKOBBIE) MOJIENU, HCIOIb3yEeMble B XHUMHUH, MPEOOPa30BBIBATH IIUPOKO
MPUMEHSEMbIE B XUMHUM MOJICIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTA),
XuMu4eckass (opmyla W ypaBHEHHE XHUMHUYECKOM peakiuu — TMpPU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 33/lad, C YYETOM OSTHUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICIACTBEHHbIE CBSI3U U
MPOTUBOPEYHS B U3YUAEMBIX IMPOIleccaxX U SBJICHUSX.

Ba3oBble ucciaenoBareLCKHe AeliCTBHA.

YMEHHUE HCIOIb30BaTh IMOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS, A
Takke B KayeCTBE OCHOBBI i (OPMUPOBAHUS THUMOTE3bl IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHHUIA;

MpUOOpEeTEeHUE OMbITa MO TUIAHUPOBAHHIO, OPTaHM3AIMH U MPOBEICHUIO0 YYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XOJ0M MPOIECcca, CAMOCTOSTEIHLHO MPOrHO3UPOBATH €TI0
pe3ynbTat, (GopMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3ysibTaTaM MPOBEIEHHOTO OIIbITA,
UCCJICTIOBAHMSI, COCTABIIATH OTUET O MPOJICIIAaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOUpaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIMIO PA3TMYHBIX BHJIOB
1 GopM IpeCTaBICHUS, TOTyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAsl TUTepaTypa
XUMUYECKOTO COJIEp)KaHMs, CIpaBOuYHbIE TMocoOus, pecypchl HWHTepHeTa), KpPUTUYECKU



OLIEHUBATh MMPOTHBOPEUUBYIO U HETOCTOBEPHYIO NH(POPMAIIHIO;

yMEHHE MPUMEHSTh pa3ndHble METOAbI U 3aIPOCHI IPU MOUCKE U 0TOOpe HHPOpMAIH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX /ISl BHITTOJTHEHUSI yUYEOHBIX M MO3HABATEIHHBIX 33124
OTpeAeNEHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJIACTHM HUCHOIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHMS PA3INIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPAaTh ONTHUMAIbHYIO (OpMy MpeAcTaBIeHUs
UHPOPMALIMK W WUTIOCTPHPOBATH pEIIaeMble 3a/la4dl HECIOXHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduKu ¥ X KOMOUHAIIUSAMU;

YMEHHE HCIOJb30BaTh M AHAIM3MPOBATH B TpoIecce YU4eOHOH W HCCIIeIOBATENLCKOM
NEeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKpY>KaloIIe TPUPOTHON CPEJIbI.

KoMMyHUKAaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe elcTBHUA:

yMEHHMS 3a/laBaTh BOINpOCHl (B XoAe Auanora M (WJIM) ITUCKYCCHM) IO CYIIECTBY
oOcyxmaeMoil TeMmbl, (HOpPMyIUpOBaTb CBOM MPEUIOKEHUS] OTHOCHUTEIIBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh MOJIyUYeHHbIE Pe3yJIbTaThl IO3HABATEIBHOM EATEIbHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaxX; JIeJIaTh TMPE3CHTALUIO PEe3yJIbTaTOB BBIMOJHEHHS XHMHUYECKOTO
JKCIepUMeHTa (Ja00paTOPHOrO OMbITa, JIAOOPATOPHOW PabOThl MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

YMEHUsI y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHON U
MCCIIEIOBATEIILCKOW JICATENIBHOCTH TIPH PEIICHHH BO3HHUKAIOMIUX IMPOOJieM Ha OCHOBE y4éra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3ULUH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBHM, ONpEesIeHIEe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe el CTBHA:

YMEHHUE CaMOCTOSTENIHO ONpPENENATh LeNn JesITeIbHOCTH, IJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TP HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BBIOMPATH
HauOosiee 3(G(EKTUBHBIE CMOCOOBI  pEIICHHWs YYEOHBIX W IO3HABATENIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIA KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JEHUCTBUM IIpU
BBIMOJTHEHUH 3aJaHUil ¢ y4ETOM TMONy4YeHHs] HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJYUYCHHOTO pe3yJibTaTa 3asBICHHON LIEJH,
YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraéMble B YCJIOBHHM 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pe3yibTaTOB IO OCBOCHUIO 00S3aTENBHOTO COJEpKaHus,
YCTaHOBIIEHHOTO JaHHOH (exepanbHOl pabodell MporpaMMoOM, BBIIENISIOT: OCBOCHHBIC
oOydJalmuMuCcs Hay4yHble 3HAHUS, YMEHUS M CHOCOOBl JeWCTBUM, crneuuduueckue s
NpeIMETHOW 00MacTH «XUMHs», BUIBl JIEATEIBHOCTH IO TOJyYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIpEeTalNU, TPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHIX.

K xonHmy oOydeHus B 8 kJjacce mpeaMeTHBIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JTOJKHEI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y 00YYAIOIINXCSI YMEHUI:

® DACKpBIBATH CMBICI OCHOBHBIX XMMHMYECKHX TMOHSATHH: aTOM, MOJEKyJa, XMMHUYECKUN
AJIEMEHT, TMPOCTOE BEMIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOJIHAS),
BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAs M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBasi JOJsi XUMHYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJIAPHBINH 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHHUE, COJIb, IIEKTPOOTPULIATENHHOCTh, CTENICHb OKUCICHUS, XUMUYECKas
peaxmusi, KiacCu(UKAIMs pEeaKIuid: peakuud COCTUHEHHUS, PEaKIMH Pa3JIOKECHHS, pPEaKIUH
3aMeIIeHUs], peakIi 0OMeHa, SK30- U YHIOTEPMUUYECKUE PEAKIIUH, TETIOBON 3P dEeKT peakinu,
PO aToMa, SJIEKTPOHHBINA CIIOW aToMa, aTOMHasi OpOUTalb, paiuyc aToMa, XUMUYecKasl CBS3b,
MoJIsipHasl U HEMoJspHas KOBaJeHTHas CBs3b, MOHHAS CBSA3b, WOH, KaTHOH, aHHUOH, PacTBOP,
MaccoBasi JI0JIsl BEIIecTBa (POIEHTHAs KOHIIEHTPAIHs) B paCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TIOHSTHA W TPHMEHSATH JTH



TIOHSITHUS TIPU ONMCAHUY BEIIECTB U X MPEBPAICHU;

® [ICII0JIB30BATh XMMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHs (OpMys BEIIECTB W
YPAaBHEHUN XUMHUUYECKUX PEAKLIUN;

® OTIPE/ICNSITh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COCIUHECHHSIX, CTETICHb
OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, IPUHAIICKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCYy COEAMHEHHWH 1O QopMmyliaM, BHJ XUMHYECKOW CBs3W (KOBaJCHTHAss W HWOHHAS) B
HEOPraHNYECKUX COCTNHEHUSX;

epackpbiBaTh cmbica llepuoanueckoro 3axona JI. M. MenpneneeBa: A€MOHCTpUpPOBATH
IOHMMAaHHE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[lepuonnueckoid cucTeMe, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOrapo;

®ONMCHIBATh M XapakTepuszoBaTh TabnuuHyio @opmy Ilepuoanueckoit cucremsl
XUMHUYECKHX 3JIEMEHTOB: paziinyarh MOHATUS «TJIaBHas moArpymnna (A-rpynmna)» U «mnoOouHas
noarpynna (b-rpynma)», manbie u OGoJbIIME TEPUOIBI, COOTHOCHTH 0003HAUEHUs, KOTOpHIE
umerorcs B tabnuue «llepuonnyeckas cucrema xumuueckux snementoB JI. Y. MenneneeBa» ¢
YUCJIOBBIMU XAapAaKTEPUCTHUKAMH CTPOEHHS aTOMOB XMMMYECKHUX 3JIEMEHTOB (COCTaB U 3apsn
a1pa, o0lIee YUCIO 3JIEKTPOHOB U PaCpeIeICHHE UX 110 JIEKTPOHHBIM CIIOSIM);

e KiIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHl, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YUCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TeIUIOBOMY 3 dekry);

® XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEHIECTB Pa3IUYHBIX
KJIACCOB, MOATBEPK/asi OMUCAaHUE MPUMEpPaAMU MOJEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIU;

® [IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTM OT UX Kauye€CTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MPEBPALICHUIN B Pa3IUUYHBIX YCIOBUAX;

® BBIUUCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MAcChl BEIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOI'0 JIEMEHTA 10 (popMyJie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOUN peaKIIny;

® [[PDUMEHATh OCHOBHBIE OIEpPALlMM MBICIUTEIBHON JEATEIIbHOCTH — aHalu3 M CUHTES,
cpaBHeHHE, O00O0OIIeHHe, CHCTeMaTu3allkilo, KiIacCU(PUKAIMIO, BBISIBJICHHE MPUYUHHO-
-CJIC/ICTBEHHBIX CBSI3€M — JUIi H3Yy4YEHUS CBOMCTB BEIIECTB M XHUMHYECKHX PEAKLIHM,
€CTeCTBEHHO-Hay4YHble METOJbl IMO3HAHUS — HAONOJIEHUE, W3MEpPEeHUe, MOJCINPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

ecje/loBaTh IpaBWJIaM TIOJIb30BaHMSI XMMHUYECKOM mocynoil U 1abopaTOpHBIM
o0opyaoBaHHEM, a Takke TMpaBuiaM oOpallleHHus C BeNIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU 10 BBIMOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHHUIO U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA U KHUCIOPOAA), MPUTOTOBIECHUIO PACTBOPOB C
onpeAenEéHHON MacCOBOM JOJIEM pAacTBOPEHHOIO BEHIECTBA, IUIAHUPOBATh W MPOBOJHTH
XUMUYECKHE HKCIIEPUMEHTHI M0 PACHO3HABAHUIO PACTBOPOB MLIEIOYEH U KUCIOT C IOMOIIBIO
UHINKAaTOpOB (JIakMycC, (heHONIPTaNCHH, METUIOPAHXK U APYTHE).

K koHmy oOyueHus B 9 kiiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE IOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH y OOYYAIOLINXCS YMEHHIA:

® DACKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX TIOHSITHH: XMUMHYECKHH DIEMEHT, aTOM,
MOJIEKYJIa, MOH, KAaTHOH, AaHHOH, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, BaJEHTHOCTH,
AJIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCIIEHHS, XMMHMYECKas pEakIus, XUMHUYecKas CBs3b,
TEIUIOBOM 2P EKT peakiiu, MOJb, MOJIAPHBIA 00BEM, PacTBOP, AJIEKTPOIIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJINTUYECKAsT JUCCOLMAIMS, DPEAKIMM HOHHOTO OOMEHa, KaTalu3aTrop, XUMHYECKOe
paBHOBecHe, oOpaTHMble M HEOOpaTUMBIE pPEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC
peaKkiuy, OKHCIHTEIb, BOCCTAHOBUTENb, OKHCIECHHE W BOCCTAaHOBJICHHE, aJUIOTPOIMS,
aM(pOTepHOCTh, XUMUYECKasl CBSI3b (KOBAJIEHTHAs, OHHAs, METAITINYECKasi), KpUCTaInYecKas
peméTka, KOppO3Usi METaUIOB, CIUIABBI, CKOPOCTb XHMHMUYECKOM pEaKIuH, IpPeIeIbHO



nomycrumas konuentpanus 11K Bemecrsa;

® JUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATUH W MPUMEHSTh 3TH
MOHSITUS TIPU OMUCAHUH BEIIECTB M UX MPEBPAIICHUI;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHUKY JUISI COCTaBIeHHS (OpMys BeUIeCTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIINH;

® OTIPEIENSITh BAJICHTHOCTh M CTETNICHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
pPa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIAcCy COEIMHEHUH IO
dbopMyiaM, BUJI XUMUYECKON CBSI3U (KOBaJICHTHAs, MOHHAS, METAJUIMYECKasl) B HEOPIraHUYECKUX
COCJIMHEHUSX, 3apsi/i MOHA M0 XUMHUYECKOW (opmyiie, XapakTep Cpeabl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COSAMHEHUMN, TUI KPUCTAINTNYECKON PEeIIETKA KOHKPETHOTO BELIECTBA;

e packpbsiBaTh cMbIci [lepuoauueckoro 3akona /I. 1. Menzaeneesa u JeMOHCTPUPOBATh €TO
NOHMMAaHME: OIMCBHIBATh M XapaKTepH30BaTh TaOnu4Hyo ¢opmy Illeprognyeckoid cucTEeMBbI
XUMHUYECKHX 3JI€MEHTOB: paziinyarh MOHATHUS «TJlaBHAas moArpymna (A-rpynmna)» u «mnoOouHas
noarpynna (b-rpynma)», manbie u OGoJbIIME TEPUOIBI, COOTHOCHTH 0003HAUEHUs, KOTOpHIE
UMEIOTCS. B TMEPUOJUYECKOM Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] siipa, 00lee YnCiIo 3JIEKTPOHOB U paclpeiesieHue Ux
0 3JIEKTPOHHBIM CIIOSIM), OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB AJIEMEHTOB
U UX COCJUHEHMH B Ipelieiax MajblX IEPUOAOB U IJIaBHBIX HNOAIPYII C YUYETOM CTPOCHHUS HX
aTOMOB;

e KjlacCU(pULIMPOBaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BEIECTBA, XMMUYECKHE
peakiuu (1o YMCIy M COCTaBy yYacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TeIioBoMy 3¢ddekry, mo
MU3MEHEHUIO CTENCHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

e XxapakTepu3oBaTh (ONUCHIBATh) OOIIME U crneuupuyeckue XUMHUYECKHEe CBOICTBa
IPOCTBIX U CJIOXHBIX BEIIECTB, OATBEPKIasi ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

® COCTABJISATh YPABHEHMS BJIEKTPOJUTUYECKON IUCCOLMAIMU KUCIOT, LIEI0YEN U COJIEH,
MOJIHBIE M COKpAlIEHHbIE YpPAaBHEHUS peakUuid HOHHOIO OOMEHa, YpaBHEHMS pEeaKLUi,
NOATBEP)KJAIOIIUX CYLIECTBOBAHUE TI'E€HETHMYECKOM CBS3M MEXAYy BELIECTBAMHU pPa3IMYHBIX
KJIACCOB;

® PacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUNA IOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHca 3THUX PeaKLui;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
MPOTEKAaHUsI XMMUYECKUX MPEBPAIlIEHUH B Pa3INYHBIX YCIOBUSAX;

® BHIYKCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYHO MaccChl BEILECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIeMEHTa 1Mo (popMyJie COeAMHEHUs], MACCOBYIO JIOJIIO BEIIECTBA B PacCTBOPE,
MIPOBOAUTH PACUETHI M0 YPABHEHUIO XUMUYECKOM PEaKIuy;

ecoOMIOIaTh  MpaBMJa TOJB30BAHMS XUMHUYECKOM TIOCYJIOW M J1abOpaTOpHBIM
000pyA0BaHKEM, a TaKXKe ITpaBUJia OOpAIEHHsI C BEIIECTBAMU B COOTBETCTBUM C UHCTPYKLUSAMU
[0 BBIMOJHEHUIO Ja0OPAaTOPHBIX XHMHYECKHUX OIBITOB MO TMOJYYEHHI0 M COOHpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHAaKa M YTIIEKUCIIOTO ra3a);

® [IPOBOJUTH PEAKIMH, IMOATBEPKIAIONINE KayeCTBEHHBIH COCTAB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMuI-, HOAMUI-, KapOoHaT-, (ocdar-, cuauKart-,
cynbdar-, THAPOKCHUI-WOHBI, KATHOHBI aMMOHHS ¥ HWOHBl H3YYEHHBIX  METAJJIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEIIECTB;

® [[PUMEHATh OCHOBHBIE OINEpPALMM MBICIUTEIBHON JEATENIBHOCTH — aHalu3 M CHUHTES,
cpaBHEeHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBICHUE TPUYUHHO-CIEICTBEHHBIX CBSA3eH — s
W3Yy4EHHs CBOMCTB BEILIECTB U XUMUYECKUX PEAKLUH, €CTECTBEHHO-HAYUHbIE METO/IbI I03HAHUS
— HaOJI0IeHNEe, U3MEpPEHUE, MOICTMPOBAHNE, SKCIIEPUMEHT (PeabHbII U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosnn4yecTBo yacos
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHBIe (HM(POBHIe)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMuueckue 15 1 bu6mmorexa [IOK
' peaxkiuu https://m.edso00.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Bosnyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6
00 okcHaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilonsitue o kuciorax 3 1 bu6mmorexa [IOK
' U COJIAX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka [JOK
' OCHOBAHHMAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPTaHNYECKNUX COEIUHECHUM https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoaguueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jaeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN


https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[leproanueckuii 3aKOH U
[Iepuoanueckas cucrema

3.1
XUMHUYECKHX djieMeHToB J]. 1.
Mennene-eBa. CTpoeHne aToma
XumMuyeckas CBS3b.

3.2 OKHUCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

15

68

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne i/

Paznea 1.

11

1.2

1.3

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

BemecTBo 1 XMMHYECKHE PeaKIHU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuuii

DJIEKTPOIUTHYECKAS JUCCOLHALIHS.
XUMHYECKUE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO01ast XapakTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mmas xapakTepUCTHKA XUMHUECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COEIMHEHUS

OO61mas xapakTepUCTHKa XUMUYECKUX

anemeHToB VA-Tpynmsl. A3ot, hochop u ux

COEJTMHEHUS
OO0m1as XxapaKTepUCTUKa XUMHUECKUX
aneMmeHToB |VA-rpynnsl. Yriaepona u
KPEMHHUI U UX COETUHEHUS

Hroro no pasneny

KoanuyecTBO 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO01Ire CBOMCTBA METAILIOB

3.2 Baxwueiinime MeTayuibl U UX COSTUHEHUI

Hroro no paszneny

Pa3nea 4. Xumus u oKpy:Kapomas cpeia

4.1 BemectBa 1 MaTepraisl B )KU3HU 4EJIOBEKA
Hroro no paszneny
PesepBHoe Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo0.ru/7f41a636
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