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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3ylibTaTaM OCBOCHHMS OCHOBHOMU
o0Opa3oBaTeabHOM TPOrpPaMMBbl OCHOBHOTO 00IIIET0 00pa30BaHUs, MPEICTABICHHBIX
B ®IT'OC 00O, a Taxxe Ha 0OcHOBE (enepanbHOI pabouei mporpaMMbl BOCIIUTAHUSA
M C yd4y€TOM KOHIICMIMU TMpenojaBaHusi ydyeOHOro mpenMera «XUMHUS» B
oOpazoBaTeabHbIX opranuzamnusax Poccuiickoit deaeparumu.

[Iporpamma mo Xxumuu AAET MPEJACTABICHUE O IENsAX, OO0IIel cTpareruu
oOydeHMs, BOCHHUTaHUS W Pa3BUTHUS OOYYAIOMIMXCA CPEJACTBAMHU Y4YEOHOIO
npeamerTa, yCTaHaBJIMBAET 00s13aTENbHOE peIMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpelesieHue €ro Mo KiaccaM W CTPYKTYpUpPOBaHUE TIO
paszzmenaM W TeMaM NPOrpaMMbl IO XHMHH, ONpPEIETseT KOJIMYCCTBCHHBIC W
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUSI XHUMHM C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX  CBs3€H, JIOTUKH y4eOHOTO TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, ONpeAessIeT BO3MOXKHOCTH —MpeaMeTa  JJid
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHUS OCHOBHOW 0Opa30BaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUM K
pe3ynbTataM oOy4YeHHS XUMUW Ha YPOBHE IIeJIeH U3ydeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOW JEATEIIBHOCTH OOYy4YarolIerocss Mo OCBOEHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHHU CIYXXUT OCHOBOW Id (OPMUPOBAHUS MHPOBO33PCHHUS
o0yyJaroIierocs, ero MpeACTaBICHUN O MaTEpUATHLHOM €IUHCTBE MHpaA, BaXKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHUEH MPEJCTABICHUS O B3aUMOIIPEBPAIICHHIX
DPHEPrud M 00 DSBOJIOIMHU BEIHICCTB B MPHUPOJE, O MYTAX PEHIeHUs riao0aabHBIX
npoOJjieM YCTOMYMBOIO pPa3BUTHSI 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOMH,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPABOOXPAHEHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEW  JJII  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI JUYHOCTH, €€ 001Iel 1 GyHKIIMOHATBHOM IPaMOTHOCTH;
BHOCUT BKJaad B (OPMHUPOBAHHME MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
OoOy4Yarommxcsi, HaBBIKOB HMX CAMOCTOSITEJILHOM  y4eOHOM  JeATEeIbHOCTH,
DKCIIEPUMEHTAJILHBIX UM HCCIICOBATEIbCKUX YMEHHM, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B MPO(ECCUOHATHHON NEATeTLHOCTH; 3HAKOMUT CO
crienuPpUKOW HAyYHOTO MBIILICHUSI, 3aKJIa]IbIBA€T OCHOBBI 1IEJIOCTHOTO B3TJIsA/1a Ha
CAVMHCTBO TIPUPOABI M 4YEIIOBEKAa, SBIISACTCS OTBETCTBEHHBIM JTalloM B
hopMUpOBaHUH €CTECTBEHHO--HAYYHOU rPaMOTHOCTH O0yYarOIINXCS;
CIIOoCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM



3HaHUAM, K MPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00YJaIOMUXCS.

JlanHble HampaBieHUS B OOY4YEHHHM XUMHHM OOECIEeuMBalOTCA CrieUu(UKON
cColepKaHusl  y4yeOHOro MpeAMEeTa, KOTOpBIM  SBIsSIETCd  MEJAaroruuyecku
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOI HAYKM XMMHUU Ha OMPECIEHHOM JTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHMsS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMBbI MEPBOHAYAIBHBIX IMOHATUA XHMHH, OCHOB
HEOPTaHUYECKOM XHMHU M HEKOTOPBIX OTHAEJIBHBIX 3HAYUMBIX ITOHATHU
OpraHU4eCKON XMMHH.

CtpykTypa coaepxaHHsl TPOrpaMMBbl 10 XUMUU C(HOPMHpPOBAHA HA OCHOBE
CUCTEMHOro mnoaxoaa kK e€ mzydyeHuro. CoaepikaHHe CKJIAJbIBAETCS U3 CHCTEMBbI
IIOHATHN O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 53TH CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl 110 MIPUHLHUITY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUMN
Pa3HOr0 YpOBHSL:

- ATOMHO--MOJICKYJIIPHOI'O YUYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHMSA

- [Tepuomuueckoro 3akoHa [[. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHa

- YUYCHUA O CTPOCHHUHN aTOMA U XUMHUYECKOMN CBiA3HU,

- IOPEJCTaBICHUA 00 3IIEKTPOJUTUYECKON TUCCOLIMALMU BELIECTB B
pacTBOpax.

TeopeTndyeckue 3HaHMS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEILHO OT OJJHOTO
YPOBHSI K IpyrOMY, BBITIOJIHSSL PYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOMCTB,
CTPOEHMS U BO3MOXKHOCTEN MPAKTUYECKOTO IPUMEHEHUS U MOJyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl MO XUMHH  CHOCOOCTBYET  (OPMHUPOBAHUIO
MIPEACTABIICHUS O XUMHUYECKOM COCTABIISIIONIECH HAYYHOW KApTUHBI MUPA B JIOTHKE €€
CUCTEMHOW MPUPOABI, IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
NIO3HAaHNA B Hayke. M3ydyeHHe XMMHHM NPOUCXOIUT C MPUBJICYCHUEM 3HAHUM W3
paHee M3yUYCHHBIX y4eOHbBIX mpeameToB: «Okpyxarommii mup», «buomorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiaacey.

[Ipy wu3ydeHHH XUMUU TPOUCXOIUT (OpMHpOBaAHME 3HAHUNW OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIIbHOCTH YEJIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPHI. 3a7a4a
y4eOHOTro MpeAMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUN —
BOKHEUITUX (PaKTOB, TOHITH, 3aKOHOB ¥ TEOPETUIECKUX TTOJIOKEHHM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUYECKOTO XapakTepa, si3blka HAyKd, B NPHUOOIICHUH K



Hay4YHbIM METOJaM MO3HAHUA MPU M3YUYEHUU BEILECTB U XUMUYECKHX PEAKLHi, B
(dbopMUpOBaHUY U PA3BUTUH MO3HABATEIbHBIX YMEHUI U X IPUMEHEHUU B y4eOHO-
[O3HABATEJIbHON M y4eOHO-UCCIIE0BATENbCKOM AESITENbHOCTH, OCBOCHUHU MPaBUII
0€e3011acHOro 0OpaleHHsI C BEHIECTBAMU B IIOBCEHEBHON KU3HU.

[Tpu u3ydeHuu XMMHHM Ha YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHMS BaKHOE
3Ha4YeHHUE NMPUOOPEN TAKUE LU, KaK:

- dbopMHUpOBaHNE WHTEIUICKTYaJbHO PA3BUTOW JUYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHUIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

- HaIlpaBJIEHHOCTh OOY4YEHUS Ha CHCTEMAaTHYECKOE MPHOOIICHHE
oOyyaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESTENBHOCTH, HAayYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

- oOecrieueHue YCIIOBUH, CIIOCOOCTBYIOUIUX IPHUOOPETEHHIO
00y4aroLMMUCS ONbITAa PA3HOOOPA3HON 1EATEIBLHOCTH, TO3HAHUS U CAMOIIO3HAHMS,
KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMM), HMEIOIIUX YHUBEPCAIbHOE
3HAa4YCHHE ISl PA3TUYHBIX BUJOB JIEATEIHHOCTH;

- dbopmupoBanue oOmeld (yHKIMOHAIPHOM M €CTECTBEHHO-HAayIHOM
rpaMOTHOCTH, B TOM UYHCJIE€ YMEHUM OOBSICHATH U OLICHUBATh SBJICHUS
OKPY’KaIOIIEro MHUpa, MCIHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU U3YUYCHUU
XUMUHU, TPUMEHSITh UX TIPU PEIICHUH MPOoOJIeM B TOBCETHEBHOM KU3HU U TPYI0BOM
JIeSITEILHOCTH;

- dbopmupoBaHue y OOyYarOmMMXCsl TYMaHUCTUUECKUX OTHOIICHUH,
MOHMMAHUSI IEHHOCTH XUMWYECKUX 3HAHUW [JI1 BBIPAOOTKH HKOJOTUYECKH
1[€JIeCO00Pa3HOr0 TOBENEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIEJSNX
COXPAaHEHHUsI CBOETO 310POBbS U OKPYKAIOILIEH IPUPOIHOM CPEBI;

- pa3BUTHE MOTHBAIMU K O0yUEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCTIUTAHHIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQUIS M HAMPaBICHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO11ee 4nciio YacoB, OTBEACHHBIX VISl U3YUYEHUSI XUMHUH HAa YPOBHE OCHOBHOTO
oOmiero oOpa3zoBanusi, coctaBisier 136 yacoB: B 8 kiacce — 68 4dacoB (2 ydaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COAEPXXAHUME OBYUYEHUA



8 KUIIACC IlepBoHayajbHbIe XUMHUYECKHE MOHATHSA

[Ipenmer xumuun. Ponb XUMUK B )KU3HU 4Y€JIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemiectBa. DuU3NUECKUE CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOJaxX MO3HAHUSA B XUMMHU. UMCTBIC BEILECTBA M CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE HJIE€MEHThl. CHMBOJBI XUMHYECKHX
31eMeHTOB. [IpocThie U CIOKHBIC BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckas hopmyiia. BaaeHTHOCTh aTOMOB XUMHYECKHUX 3JIEMEHTOB. 3aKOH
ITOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENIbHAs aToMHas Macca. OTHOCHTEIbHAS
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COSIMHECHUH.

KosmmuecTBo BemectBa. Monbs. MoisipHas macca. B3anMOCBs3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpHBIX EIWHUI] BemiecTBa. Pacuérel mo Qopmynam
XAMUYECKUX COCTMHCHUM.

DuU3NYECKNE U XUMUYECKHE SIBJICHUSI. XUMUUYECKasl peakiusi U €€ MPU3HaAKHU.
3aKOH COXpaHEHUsT MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX PEaKIUN (COeTUHEHHUS, pa3JI0KCHHS, 3aMeIIeHUs, OOMEHa).

Xumuueckuii  IKCnepuUMeHm: 3HAKOMCTBO € XHMMHUYECKOW ITOCYJIOH,
npaBuiIamMu paboThl B JIaOOpaTopuu W npuéMamu oOpamieHus: ¢ J1abopaTOpHBIM
o0opyJ0BaHUEM, H3yYEHHE U ONHcaHue (UIUYECKUX CBOMCTB 0Opa3loB
HEOPTaHUYECKUX BEILECTB, HaOMoAeHUEe (uU3nyeckux (IJIaBJICHUE BOCKA, TasHUE
JbJa, pacCTUPaHUE caxapa B CTYNKE, KUTIEHHE U KOHJEHCAIIUS BOAbI) U XUMHUUECKUX
(ropeHue cBeuH, MPOKAJIMBAHWE MEIHOW IMPOBOJIOKH, B3aMMOJICHCTBHE MeJa C
KHUCIIOTOM ) SIBJICHHH, HAOJIIO/ICHNE U OTMUCAHKUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX
peakiuil (pa3nokeHue caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapusi, pasnoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJCUCTBHE
xkene3a ¢ pactBopom conu menu (1), uzydenue cnocoOoB pasferneHus CMeCei: C
MOMOIIIbIO MarHuTa, (GUILTPOBAHUE, BHITIAPUBAHKE, TUCTUIUISIINS, XpoMaTorpadus,
MIPOBEICHUE OYMCTKU MOBAPEHHOW COJM, HAOJIOJEHUE U ONMUCAHUE PE3YJIHTATOB
MIPOBEJEHUS OIbITA, WJUTIOCTPUPYIOLIErO 3aKOH COXPAHEHMS MAacCChl, CO3/IaHHE
MoIeNiel MOJIEKYJT (IIIapOCTEP>KHEBBIX ).

BaxHeilline npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — sJeMEHT U MPOCTOE
BemecTBO. Haxoxaenue kuciopoaa B MNpupoae, (PuU3MUecKue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. I[lpumenenuwe kuciopoga. CrocoObl
MOJIYYCHHUST KHUCIIopoJa B JabopaTopuu W TpombinuieHHOCTH. KpyroBopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIsS KUCIOpoaa.

TennoBolt 3((PEeKT XUMHUUECKOW peakinu, TEePMOXMMHYECKHUE YpPaBHEHMS,
9K30- M JHAOTEPMHUYECKHE peakiuuu. TOIIMBO: yrojlb MU METaH. 3arps3HEHHE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.



Bonopon — aneMeHT u npocToe BemecTso. Haxoxaenue Bogopoaa B Ipupoae,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA, TPUMEHEHNE, CITOCOOKI TTory4eHus. KucioTs
Y COJIH.

Monsipabiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurtens. PacTBopsL
HacelllleHHbIE M HEHACBIIIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10JI1 BEIIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJIbI. OCHOBAHMS.
Ponp pacTBOpOB B Ipupose U B KU3HM 4elIOBeKa. KpyroBopoT BOAbI B MPUPOE.
3arps3HeHre NpupoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus nHeopranmdeckux coeauHeHuil. Okcuabl. Kiaccudukanms
OKCHJIOB:  cojieoOpasyroniue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. HomeHknatypa oxcuaoB. @Du3MUecKHe M XUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHUM: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHMi. PU3NMYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinor. duszndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MmetaimioB H. H. bekerona.
[lomy4yeHne KACIIOT.

Comn. Homenknarypa conei. ®U3ndecKkue 1 XUMAYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.
['eHeTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHHUI.

Xumuueckuii IKcnepumeHm:.  KaueCTBEHHOE OIPEACIICHUE COAEPKaHUS
KHCIIOPOJIa B BO3/IyXe, MOTydeHue, coOupanue, pacClio3HaBaHUE U U3YyYEHUE CBONCTB
KHUCIIOpOJia, HAOIOIEHNE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJIOM M YCIOBHUS
BO3HMKHOBEHUS U MPEKPALIECHUs TOpeHusl (Mmoxapa), 03HAKOMIIEHHE ¢ oOpa3laMu
OKCUJIOB W OMNHUCAaHHWE WX CBOMCTB, MOJy4Y€HHE, COOMpaHUEe, paclo3HaBaHUE U
U3y4YeHUE CBOMCTB BOJOpOJa (TOpEHHUE), B3aMMOJIEUCTBUE BOJOPOJA C OKCHIOM
meau (I1) (BO3MOXKHO MCTIONB30BaHKUE BUACOMATEPUATIOB), HaOIIOIeHHE 00pa3IoB
BEILIECTB KOJUYECTBOM | MOJIb, HCCJIEIOBAaHUE OCOOCHHOCTEH pPacTBOPEHUS
BEIIECTB C PA3JIUYHON pPAaCTBOPUMOCTBIO, TMPUTOTOBJICHUE PACTBOPOB C
OTIPEICIIEHHON MacCOBOM JI0JIEN PaCTBOPEHHOIO BEIIECTBA, B3AMMOJICMICTBHE BOJIbI
C MertaulamMu  (HaTpueM W KaibleMm)  (BO3MOXKHO  HCIOJb30BAaHUE
BUJICOMATEPUAIIOB), UCCIICIOBAHUE 00PA31I0B HEOPTraHUUYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB, HAOJIIOJICHUE MU3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KUCIIOT U
niesiouend, u3ydeHue B3aummojercTBusi okcuna menu (II) ¢ pactBopoMm cepHoit
KUCJIOTBI, KHCJIOT C METa/ulaMH, PEaKlWil HeWTpaau3aluu, MOIyYeHHE
HEPACTBOPHUMBIX OCHOBAHHWM, BHITECHEHHE OJHOTO MeTajula JAPYTMM U3 pacTBOpa



COJIM, PEIICHUE DOKCIEPUMEHTAIBHBIX 3a1ad IO TeMe «BaxHeWmme Kiaccsl
HEOPraHUYECKUX COCIUHEHHIN.

IHepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue arTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKK KJIaCCUPUKALUU XUMHUYECKUX 3JieMEeHTOB. l[loHsTtne o
rpynmnax CXOJHBIX JJEMEHTOB (IIEJOYHBbIE W IIEIOYHO3EMENIbHbIE METalIbl,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(pOTEPHBIE OKCH/IBI
Y THUJIPOKCHU/IBI.

[Tepunonnueckuit 3akoH. [lepuoanyeckas cucreMa XMMAYECKUAX 3JIEMEHTOB /.
N.  MenneneeBa.  Koporkomepuoanas ¥ JJIMHHONEpHOAHAs  (POPMBI
[leprognueckon cuctemsl XUMU4ecKux anemeHToB /. . Menneneesa. [lepnoast u
rpymnsl. PU3NYECKUN CMBICIT MTOPAAKOBOIO HOMEPA, HOMEPOB MEPUOJA U I'PYIIIIbI
DJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sAnep. M3oronel. Dnektponsl. CtpoeHne
ANEKTPOHHBIX ~ 000JI04eK aToMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl . M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUS pPaJAUuyca aTOMOB XUMHWYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [lepuoandeckon CHCTEMBI XMMUYECKUX
DJIEMEHTOB Ui pa3BuThA Hayku W npaktuku. . WM. MenneneeB — yd€HbI U
IpaKIaHUH.

Xumuueckass cBsa3b. KoBaneHTHas (MOJisipHAass W HEMOJISIpHAsA) CBA3b.
DJIEKTPOOTPULIATENIEHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

CrenieHn OKHUCJICHHUA. OKUCIUTEILHO--BOCCTAHOBUTEIILHEIC pEaKnuu.
HpOHCCCBI OKHCJICHUS M BOCCTaHOBJICHHUA. OKMCIUTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuii Ixcnepumenm:. W3ydeHHE OOpa3lOB BEIIECTB METAIOB U
HEMETAJUIOB, B3aMMOJIEMCTBUE THAPOKCUIA LIMHKA C PAacTBOPAMH KHCIOT U
1IEJI0YEH, MPOBEACHUE OIBITOB, WIUIIOCTPUPYIOIIUX HPUMEPBI OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUH (TOPEHHE, PEAKIINH PA3TIOKECHHS, COSTUHEHUS ).

Mesrcnpeomemmnbnie ceasu

Peanmmsanys MeXNpeIMETHBIX CBSI3€M NpH HM3yYEHUM XMMHUM B 8§ Kjacce
OCYUIECTBJISIETCS. 4epe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX
MOHSATUM, TaK U MOHATHUH, SIBISAIONIUXCS CUCTEMHBIMU ISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO [IMKJIA.

OO0mue ecTecTBEHHO--HAYyYHbIC TTOHSATHUS: HAY4YHBINA (DAKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJIM3, CHHTE3, Kiaccu(uKamms, MepUOAUIHOCTh, HAOJIO/ICHHE,
HKCIIEPUMEHT, MOJICTMPOBAHUE, U3IMEPEHUE, MOJIENb, SIBICHUE.



®u3uKa: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUI 3apsji, BEIIECTBO, TEJIO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIUYUHBI, EAUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOIbI, TOJIE3HbIC
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC BemniecTBO 1 XUMHYECKAS peaKIus

[lepuognueckuii 3akoH. [leproanueckas cucTeMa XUMHYECKUX 3JIEMEHTOB /1.
N. MengaeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHU CBOMCTB
XAMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NMEPUOJIOB, KaIUs, KAUIbLUS U UX COCTUHECHUN
B COOTBETCTBMU C TIOJIOKEHUEM DJJIEMEHTOB B Illepromnueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbl XMUMHUYECKOM CBSI3U. THUIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUNA KPUCTAIMYECKOW PEIIETKU U
BHUJ1a XUMHUYECKOU CBS3U.

Knaccuduxainys 1 HOMEHKIATypa HEOPTaHMYECKUX BEHIECTB. XUMHUECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCA K PpA3JWYHBIM KJIACCaM HEOPTaHUYECKUX
COCIVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuduxanuys XuMUYECKUX PEAKIIUNA M0 pa3IuYHBIM MPU3HAKaM (TI0 YUCITY
M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QdeKTy, 1o
U3MEHEHHUIO CTENEHEH OKHUCIICHUS] XUMUYECKUX DJIEMEHTOB, MO0 OOpPaTUMOCTH, IO
Y4acTHUIO KaTajlu3aropa). JK30- U SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUECKHUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuueckord peakuuu. [loHsaTne o0 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHYECKUX peakiusx. [IoHsTHEe 0 TOMOTEHHBIX W T€TePOTEeHHBIX
peakuusx. [lonsatne o karanmse. [loHsTre 0 xumuyeckom paBHoBecun. MakTopsl,
BIIUSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU M TOJO0KEHUE XUMHYECKOTO
PaBHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIMM,  JJEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBnenue YPaBHEHHU
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJb30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 37IEKTPONIUTHYECKON TUCCOUMALMN. DIIEKTPOIMTH U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M AHCCOLMALMU BEUIECTB C PA3JIMYHBIMU BHUJIAMH
xuMHuueckoit cBsa3u. Crenenpb auccornyanuu. CUabHbIE U CIa0bIe AJIEKTPOIUTHI.

Peakiun nonHoro o6MeHa. Y cloBUs MPOTEKAHKS PEaKIMii MIOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YpaBHEHUs peakiuid. CBOMCTBA KHUCIOT,



OCHOBAHUU U COJIEH B CBETE MPEICTABICHUI 00 IEKTPOTUTUIECKON JUCCOLUAIIH.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIM3E Cconel.

Xumuueckuii IKCnepumenm:. O3HAKOMIICHHE C MOJEISIMU KPUCTALTUNYECKUX
PEIETOK HEOPTaHUYECKUX BEIIECTB — METAJIJIOB U HEMETAJIOB (rpaduTa 1 anmasa),
CIIOXHBIX BEIECTB (XJOpUIAa HATPHs), HMCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTU
XUMHYECKON peaklud OT BO3ACUCTBUA PA3TUYHBIX (PAKTOPOB, HCCIETOBAHHE
AIIEKTPOIPOBOITHOCTH PACTBOPOB BELIECTB, Ipollecca AUCCOLMALMH KHCIIOT,
niesioyel u cosjel (BO3MOKHO HCIOJIB30BAHUE BHJIEO MATEpHaNIOB), IIPOBE/ICHUE
OTBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKK MPOTEKAHUS pPEaKUuid HMOHHOrOo OOMEHa
(oOpa3oBanue ocaaka, BbIIEIEHWE Ta3a, o0Opa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIHIA
(ropeHue, peakiMy pas3lioKEeHHUs, COCIMHEHUS), PAacClOo3HABaHUE HEOPTraHUYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAKUMWA HA HOHBI, PpEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJusibl 1 MX COeIMHEHUS

OOmiasi xapakTepucTHKa TrajoreHoB. (OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (U3HYECKUE CBOMCTBA MPOCTHIX
BEILECTB — raJION€HOB. XMMHUYECKHE CBOMCTBA HA TPUMEPE XJIOpa (B3aUMOICHCTBUE
C MeTaJUlaMHM, HEMeTaJUlaMH, Iiesnoyamu). XsopoBogopond. ColiiHas KUCIOTa,
XUMUYECKUE CBOWCTBAa, MOJIydeHUE, MpuMeHeHue. JleiicTBue Xxjopa W
XJIOPOBOJOPO/Ia HA OPTAaHU3M YENOBEKa. BaxkHeNIINe XJIOPUIbI U NX HAXOKJICHUE B
IpUPOJE.

O6mast xapakrepuctuka 3JeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENeHH OoKucieHus. CTpoeHue M (PU3MYecKue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOAU(DHUKALMN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOOpO, CTpoeHUe, (U3UUECKHE U
XUMHUYECKUe cBOMCTBA. OKCUIBI Cepbl KaK MPEICTaBUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kucnoTa, Pu3nuecKrue U XMMUYECKHe CBOMCTBA (001I1e KaK MPEeACTaBUTEIIS
KJlacca KUCIOT W crnenuduyeckrue). XUMUUYECKUE PEaKIMM, JeXallue B OCHOBE
MPOMBIIIUICHHOTO CIoco0a TMOJy4YeHus CepHOM KHUCIOThL. lIpumeHeHue cepHoit
KucioThl. CoOJIM CEepHOM KHUCIOTHI, KAueCTBEHHAs pEakius Ha Cyiab(haT-hoH.
Haxoxnenue ceppl M €€ COEAMHEHWH B MPUPOAE. XHUMHUYECKOE 3arpsA3HCHHE
OKpYXalollleld Cpelbl COEIMHEHUSIMH cepbl (KUCIOTHBIE OXIHU, 3arpsi3HEHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 TIPEIOTBPAIIICHHS.

OO6mast xapakrepucTtuka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHMs. A30T, pacIpOoCTpaHEHUE B MPUPOJE,
duznyeckue U xuMmuyeckue cBoiicrsa. KpyroBopot azora B npupojae. AMMHUak, €ro
duznyecKkrue 1 XMMUYECKHE CBOWCTBA, MOJIydeHHue U npuMeHeHne. Cou aMMOHHS,
ux (QU3UYECKUE U XUMUYECKHUE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakius Ha



MOHBl aMMOHUS. A30THasi KHUCIIOTa, €€ MojlyueHue, (PU3MUecKrue U XUMHUYECKHE
CBOWCcTBa (0OmME KakK TIPEJACTaBUTENS Kiacca KHCIOT W CHENU(UICCKUE).
Hcnonp30BaHnEe HUTPATOB U COJICH aMMOHHMSI B KAY€CTBE MUHEPATBHBIX yI0OPEHUIA.
XUMUYECKOE 3arps3HCHUE OKPYIKAIOIIEH Cpelbl COSAMHCHUSIMH a30Ta (KHCIOTHBIC
JOXKIM, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, ammoTponHbie
monupukammu pocdopa, puznyeckue u xummuueckue cpoiictsa. Oxcua docdopa
(V) u dochopnas kucinora, puU3MUIECKUEC U XHUMHUYECKHE CBOMCTBA, IMOIyUYEHHE.
HcnonszoBanue ¢pocdaroB B KaueCTBE MUHEPATBHBIX YI00pESHUH.

Ob6mast xapaktepuctuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUA. Y TIEPO/I, aJUIOTPOIHbBIE MOAU(DUKALIIH,
pacmpocTpaHeHHe B Mpupoze, pusndeckrue U XUMHUECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrinepona B mnpupoae. Oxkcuisl yriepoaa, ux (usudyeckue u
XUMHUYECKUE CBOMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBbl, [IOJYy4YEHUE U
IpUMEHEHUE. DKOJIOTMYECKHUe NpOoOJIeMbl, CBA3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUI0TE3a TI00ANIBHOIO MOTEIUIEHUS KIMMaTa, MapHUKOBBIA 3QQeKT. YrosbHas
KACIOTa U €€ colM, UX (PU3NYECKHME UM XUMHUYECKHE CBOICTBa, IOJy4y€HUE U
npuMmeHenue. KauecTBeHHass peakuuss Ha KapOoHaT-HOHBL. Vcmonb3zoBanue
KapOOHATOB B OBITY, MEULIMHE, IPOMBIILJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHayasibHbIE TOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUSAX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, TaHOJI, IJIULEPUH, YKCYCHasl KUCII0Ta).
[IpupogHbple HMCTOYHUKHA YIJIEBOJOPOAOB (Yrojb, HPUPOAHBIN Tra3, HEPTH),
MPOAYKTHl UX mMepepabOoTku (OEH3WH), UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTHYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBojgax — U ux
poJIM B JKHM3HM YEJIOBEKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COEIMHEHU.

KpemHunii, ero ¢usnyeckue ¥ XUMHUYECKHUE CBOMCTBA, TIOJYYCHHE W
npuMmeHenue. CoequHeHs KpeMHus B pupoje. O6miue npeacTaBieHus 00 OKCuae
kpemHust (IV) u kpemHueBo kuciore. CUIMKATBI, UX MCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTU. Ba)kHelme CTpouTelbHbIE MaTepHallbl: KepaMuKa, CTEKIIO,
IeMEeHT, OeToH, xene300eToH. [IpoOmembl  0€30MMacHOr0  MCIOJb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOMN KU3HHU.

Xumuueckuii yIkcnepumenm: U3ydyeHue oOpa3lioB HEOPraHUYECKUX BEUIECTB,
CBOMCTB COJISTHOM KUCJIOTHI, TPOBEICHUE KAUECTBEHHBIX PEAKIIMI Ha XJIOPHI-HOHBI
U HaOJI0/IeHNEe MPU3HAKOB UX MPOTEKaHUsl, OMBITHI, OTpaXKaroue (pu3ndecKue u
XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COEIMHEHHH (BO3MOYKHO HCHOJB30BAHHE
BUJIEOMATEPHUAIIOB), O3HAKOMJIEHME C oOpa3laMu XJOpUIOB (TajJOreHUu0B),
O3HaKOMJIEHUE ¢ 00pa3liaMH Cepbl U €€ COeTMHEHUSIMH (BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEpHAIOB), HAOIIOICHNUE TIpoliecca OOYIJIMBaHUs caxapa IMoj JAeWCTBHEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB



pa30aBICHHON CEpPHOW KHUCIIOTHI, MPOBEACHHE KAYECTBEHHOW peaklUud Ha
cyabhaTHOH U HAOJIOACHHE TMpU3HAKa €€ TNPOTeKaHUs, O3HAKOMJICHHE C
dbu3nyecKuMU CBOMCTBaMM a3oTa, Gocdhopa M HX coeaUHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE  BUJIEOMATEPHANIOB), oOOpa3liaMu a30THBIX U (HOCHOPHBIX
ynoopeHuit, noayueHne, COOMpanue, pacro3HaBaHue U U3y4eHHe CBOMCTB aMMHaKa,
MPOBEJICHIE KAaUYEeCTBEHHBIX PEaklMii Ha MOH aMMOHHUS U pocdaT-uoH U u3yyeHue
NPU3HAKOB WX TMPOTEKAHUs, B3aUMOJECHCTBUE KOHIEHTPUPOBAHHON Aa30THOMU
KHUCIIOTBI C MeJbI0 (BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB), H3YyUYCHHE
MoOJieJIel KpUCTANTMYECKUX PEeIIETOK anMasa, rpadura, ¢pyiepeHa, O3HaKOMIICHHE
C TIPOIECCOM aJCOPOIMHM PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, COOMpaHue, paclo3HABAaHUE U M3YYCHHE
CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEICHUE KaueCTBEHHBIX peakIMil Ha KapOoHAT U
CIJIMKAT-MOHBl M W3YYCHHE TMPHU3HAKOB HX TNPOTEKAHUS, O3HAKOMJICHUE C
IPOAYKIIMEH CHIIMKATHON MPOMBIIINIEHHOCTH, PEIICHNE YKCTIEPUMEHTAIbHBIX 337124
no teMe «BakHele HeMeTauIbl U UX COETUHEHUS.
MeTtayiibl M X COeTMHEHUS

OO61mast xapaKTepUCTUKa XUMUYECKUX IJIEMEHTOB — METAJNIOB HA OCHOBAHUH
ux mnosiokeHuss B llepuommueckor cucreme xumuuyeckux d3yemeHtoB J[. .
MenpeneeBa u cTtpoeHusi arToMoB. CTpoeHHe MeTauioB. Meramnuueckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHYECKUU Pl
HaMpsHKeHUN MeTauioB. OU3NYecKre U XUMUYECKHUE CBOMCTBa MeTaiuioB. O01ue
CIOCOOBI TOy4eHUs: MeTauioB. [loHsATHE O KOppo3uHM METauioB, OCHOBHbBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBel (CTalb, YyT'yH, TIOPATIOMUHUI, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie MeTaiuibl: nojgoxeHue B [lepruonnueckoil cucreMe XUMHYECKUX
anementoB /. . MenneneeBa, CTpO€HHE MX AaTOMOB, HAXOXKAEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpusd U Kanus). OKcuabl u
TUAPOKCHUABI HATPUS U Kanus. [ [puMeHeHne menoYHbIX METaJIOB M KX COEUHECHU M.

[[lenoyno3emenbHble METaUIbI MarHuid W KaJdbLMM: MOJOXKEHHUE B
[Teproanyueckoii cucteMe xumMuieckux 3seMeHToB /1. 1. MenaeneeBa, cTpoeHre ux
aTOMOB, HaXOXJeHue B npupoae. Ouzndeckue 1 XMMUYECKUE CBOMCTBA MarHus U
Kanblus. BaxkHelme coequHeHus Kaabius (OKCHI, TUIPOKCHU, colin). KECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEHU .

AmomMuHU: ionoxenue B [lepuoauyeckoid cucteMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToMa, HAaXOXJIeHUE B npupone. duszudeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMGOTEpHBIE CBONCTBA OKCHJA U THAPOKCHUIA
AJTIOMUHUSL.

Keneso: nonmoxxenue B [leppognyueckon cCuCTeEMEe XUMHAYECKUX 3JIEMEHTOB /I,
N. MengeneeBa, CTpOCHHME aTOMa, HaxOXJAeHUWE B mpupone. dPusnueckue u
XUMHUYECKHEe CBOMCTBA xkese3a. Okcuibl, TuApoKCcHabl U comu xxenesa (II) u xxenesa



(IIT), wux cocraB, CBOHCTBA W TMOJNy4YCHUE. XUMUYECKUI IKCHEPUMEHM '
O3HaKOMIJIEHHE ¢ 00pa3llaMu METAJUIOB U CIUIaBOB, UX (DU3MUECKUMHU CBONCTBaMH,
U3YYEHUE PpE3yJbTaTOB KOPPO3UM METAIOB  (BO3MOXKHO  HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCHUJIA KAJIbIUS U HATPUSA C
BOJIOM (BO3MOXHO HCIOJB30BAaHUE BHAEOMATEPUATIOB), HMCCIEIOBAHUE CBOWCTB
XKECTKOM BOJIBI, TPOIIECCa TOPEHUS JKese3a B KUCIOPOo/e (BO3MOKHO UCTIOIb30BaHUE
BUJIEOMATEPUATIOB), TPU3HAKOB NPOTEKAHHUS KAUYE€CTBEHHBIX pEaKlUUid Ha HOHBIL:
MarHus, KajibIlus, adroMuHUs, muHKa, keieza (II) m sxenesa (II1), meam (ID),
HAOJIIO/ICHUE W OMHUCAHHE MPOILIECCOB OKPAIIMBAHUS IUIAMEHW HMOHAMU HATpPHS,
KaJusl U KajubIus (BO3MOXKHO HCIOJIB30BaHUE BHUCOMATEPHANIOB), MCCIIECTOBAHHE
aM(pOTEpHBIX CBOMCTB THAPOKCHIA ATIOMUHUS U TUIAPOKCHAA IMHKA, PEIICHUE
HKCIIEPUMEHTAJILHBIX 33J1a4 10 TeMe «BakHelIne MeTaibl U UX COCTUHEHUSI.

XHUMHUA M OKpPY:KaoUias cpeaa

BemectBa u MmaTepuasibl B TOBCEIHEBHOW KU3HM 4YesoBeka. beszomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momours npu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XUMHUECKOE 3arps3HEHUE OKpYyXarolleld cpeabl (mpenenbHas TOMyCTUMAast
KOHIIeHTpaIus BeuecTs, nanee — [1JIK). Poias xumun B perieHun 3K0JIOTMYECKUX
npooiaem.

Xumuueckuii IKCnepumMeHm:

U3y4eHue o0pa3ioB MaTEPHAIIOB (CTEKJIIO, CIIJIAaBbI METAJIOB, MIOJUMEPHbBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanuzanusi MeXNpeaMETHBIX CBS3€H MpU W3YYCHUHM XUMHUM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE Kak OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK W MOHATUH, ABISIOMIUXCS CUCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTecTBEHHO-HAyUYHbIE TOHSTHS: HAy4YHBIH (hakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccuuKanus, TMEePUOANYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHE, MOJIeNb, SIBJIICHUE, IMAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTCPHAIBI.

dusuka: maTepus, aToM, SJIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIHI, H30TOTIHI,
Pa0aKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUI 3aps, MIPOBOTHUKH,
NOJyIPOBOJHUKH, IUDJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, pAaCTBOP, PACTBOPHUMOCTh, KPUCTAJUTMYECKAs
peméTka, CIuIaBbl, (U3MYECKUE BEIMYMHBI, CIUHUIIBI M3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, 3KOCHCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIE BEIIECTBA.



['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOJIbI, MTOJIE3HbIE
MCKOIIaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA TIPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJbTaTbl OCBOECHMSI IMPOTpaMMbl OCHOBHOI'O  OOILEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOy4YeHHs XMMHMHM B €IMHCTBE Y4YEOHOH U
BOCIIUTATEIBHON JEATENBHOCTA B COOTBETCTBUM C TPAJAULHUOHHBIMU POCCHICKUMU
COLIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHSATHIMH B
o0liecTBe MpaBUIaMM M HOpPMamH IIOBEJIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIIN3ALMN 00YyYarOIIUXCSl.

JIM4HOCTHBIE  PE3yJNbTaTbl  OTPAKAIOT  TOTOBHOCTH  OOyYaroluxcs
PYKOBOJICTBOBATbCSI CUCTEMOW TIO3UTUBHBIX LEHHOCTHBIX OpPHEHTALUHA MU
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUMOTHYECKOTr0 BOCHHUTAHHMS. IICHHOCTHOTO  OTHONICHHS K
OTEYECTBEHHOMY KYJBTYPHOMY, MCTOPUYECKOMY U HAyYHOMY HacCJIEQUIo,
NOHMMAaHUS 3HAUYEHUS XUMUYECKOW HAyKH B JKM3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(POPMALMEN O MEPENIOBbIX TOCTHXKECHHIX U
OTKPBITUSIX MUPOBOM M OTE€YECTBEHHOM XWMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX
3HAHHAX 00 YCTPOWCTBE MUpA U OOIIECTBA; 2) FPAKAAHCKOT0 BOCIIUTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIIeI0BAaTENbCKOM, TBOPUECKOM W JPYrHX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTU MpPH
BBINIOJIHEHUHU YYE€OHBIX, TMO3HABAaTEIbHBIX 3a/a4, BBITOJHEHHMH XWUMHYECKHX
HKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
Y B3aMMOITOMOIIH B MPOIIECCE 3TOM yueOHOM! 1eATeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEACHUE U IIOCTYIKM CBOMX TOBAPUILEH C NO3ULHMM HPABCTBEHHBIX U
NPAaBOBBIX HOPM C YYETOM OCO3HAHUS TIOCJICICTBHHA IMOCTYIKOB;, 3) HEHHOCTH
HAYYHOI'0 IIO3HAHMA. MHUPOBO33PEHUYECKUE NPEACTABICHUS O BELIECTBE U
XUMUYECKOU PEaK1, COOTBETCTBYIOIIHUE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U COCTABJAIOIIME OCHOBY JUIA IOHMMAaHUA CYIIHOCTH HAay4YHOM KapTUHBI MHpA,
IpeacTaBIeHNsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS PUPOIbI, B3aUMOCBS3SIX
YyeJoBeKa ¢ MPUPOJHOM CPEIoM, O POIM XMMHH B TO3HAHUU dTUX 3aKOHOMEPHOCTEM;
ITI03HABATEIIbHBIC MOTUBBI, HAIIPABJICHHBIC HA ITOJIyYEHHUE HOBBIX 3HAHUM 110 XUMHH,
HEOOXOJuMbIe 111  OOBACHEHUS HAOMIOAAEMbIX TPOLECCOB U  SIBJICHUM,
MO03HABATENIbHOM, MH()POPMAIMOHHOM M YHUTATENbCKON KYJIBTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOM pabOoThl € Y4YE€OHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypoi, JOCTYHNHBIMU TEXHUYECKHMMH CpPEICTBAMU HH(GOPMALMOHHBIX
TEXHOJIOTHIA; HHTEpeC K 00YYEHUIO U TO3HAHUIO, TH0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEA0BATENbCKOU



NEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH W yPOBHA OOy4YEHUS B
JIaTbHEHIIIEM;

4) ¢dopMupoBaHUsSI KYJIbTYPblI 310POBBS. OCO3HAHWE IICHHOCTH >KU3HHU,
OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3
YKW3HU, OCO3HAHUE MOCIIC/ICTBUI U HETIPUSITUE BPEIHBIX MPUBBIUEK (YyHOTpEOICHUS
aJKOroJisi, HApKOTUKOB, KYypEHHs), HEOOXOJUMOCTH COOJIIOJECHUS TMPaBUI
0e30MacHOCTH MPHU OOpallleHUH ¢ XUMUYECKUMHU BEIlleCTBaMU B OBITY U peayibHOU
KHU3HU, D) TPYAOBOr0 BOCHHTAHMS: HMHTEPEC K MPAKTHUYCCKOMY H3YUCHUIO
npodeccuii u Tpyaa pa3TuIHOTO POJia, YBaXKCHHUE K TPYY U pe3yJibTaTaM TPYIOBOM
JEATEeIIbHOCTH, B TOM YHUCJIE€ Ha OCHOBE MPUMEHEHHS] MPEAMETHBIX 3HAHWI IO
XUMHUHM, OCO3HAHHBIM BBHIOOP HHAUBUAYATBHOM TPACKTOPUU MPOJOJIKEHUS
oOpa3oBaHHUs C Yy4YETOM JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOILIECTBEHHBIX HMHTEPECOB W NOTPEOHOCTEH, yCHEmHOW MpodecCruoHaNbHOU
JESATEILHOCTH U Pa3BUTHS HEOOXOJIUMBIX YMEHUMN, TOTOBHOCTh aIallTUPOBATHCS B
npodecCHOHABHON cpene; 6) IKO0JOrnYecKOro BOCHUTAHHUSI: SKOJOTHUCCKU
1eaecooOpa3Hoe OTHOIIEHUE K MIPUPOJIE KaK UCTOYHUKY >KU3HHU Ha 3eMJie, OCHOBE
e€ CyIIeCTBOBaHUS, MOHHMaHUE IIEHHOCTH 3JI0POBOTO M Oe30macHOro oOpasza
JKU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3HYECKOMY H
MICUXUYECKOMY 3/I0POBbIO, OCO3HAHKE IIEHHOCTH COOJIIOICHUSI ITPaBUIl 0€3011aCHOTO
MOBEJICHUSI MpU paboTe C BEIIECTBAMHU, a TAKXKE B CHUTYyalUsAX, YTPOKAIOIIUX
3I0POBBIO M >KU3HU JIIO/ICH; CIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydYaeMble MpU
WU3YYEHUHU XUMUH, IS PELICHUs 3aJlad, CBS3aHHBIX C OKPYKAIOUIEH MPUPOIAHOU
CpeloW, JJis TIOBBIIIEHUS YPOBHS SKOJIOTMYECKOW KYJIbTYpbl, OCO3HAHUS
I00aJbHOIO  XapakTepa »SKOJIOTMYECKHX TpoOJeM U MyTed UuX peuieHus
MOCPEACTBOM  METOJIOB ~ XHMMHH, DKOJOTHYECKOTO  MBIIUICHUS,  yMEHUS
PYKOBOJCTBOBATbCSI UM B IO3HABATEIIbHOM, KOMMYHUKAaTUBHOW W COLMAIBHOM
MPaKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTranpeaMETHBIX pPE3YJIbTATOB BBIACISIOT 3HAYUMbBIC IS
dbopMHUpOBaHUSI MUPOBO33PEHUS OOIICHAYYHBIC MTOHATHSA (3aKOH, TEOPHUS, TPUHITHII,
runoTe3a, (Qakr, cucTteMa, MpOIEeCcC, OHOKCIEPUMEHT U JPYroe.), KOTOphIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpEAMETax W IMO3BOJISIIOT Ha
OCHOBE 3HAaHUUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEJCTABICHUE O ILETOCTHOU
HAy4YHOW KapTHUHE MUpPA, U YHUBEPCAJIbHbIE yueOHbIC NeHCTBUS (TTO3HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpble oOecneynBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEpPCcAJbLHbIE yueOHbIe JeiicTBus bazoBbie

JIOTHYECKHe 1eHCTBUSA:



YMEHUSL MCMOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIUIEHUS IPH OCBOCHHH
3HAHMI: PacKpbIBaTh CMBICI XMUMHYECKMX MOHATHH (BBIIEIATH UX XapaKTEpHbIE
IPU3HAKU, YCTAHABIIMBATH B3aMMOCBS3b C JPYTMMH MOHSTHUSIMH), UCIIOJIB30BATH
HOHATHA AJI1 OOBSICHEHUS OTJENbHBIX (DAaKTOB U SIBJICHUI, BEIOWPATh OCHOBAHUS U
KPUTEPUHU ISl KJIACCU(UKALMK XUMHUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIIHA,
yCTaHABIMBATh MPUUYMHHO-CIICJACTBEHHbIE CBSI3M MEXIYy OOBEKTaMH H3y4YeHUS,
CTPOUTD JIOTUYECKUE PAaCCYkJEeHUs (MHIYKTHBHBIC, J€TyKTUBHBIE, 10 aHAJIOTHUH),
JIeJIaTh BBIBOJIBI U 3aKJIFOUEHUS; yMEHHE IPUMEHSTH B IIPOLIECCE TIO3HAHUS TOHITHS
(mpeaMeTHblE MW METANpeIMETHBIE), CHMBOJMYECKHE (3HAKOBBIE) MOJEIH,
UCIIONIb3yeMble B XHMHH, IMPEOOpa3OBbIBATh IIUPOKO MPUMEHSIEMbIE B XUMHHU
MO/JIEJIbHBIE MPEACTABICHUS — XUMUYECKHUI 3HAaK (CUMBOJI 2JIEMEHTA), XUMUYECKasI
dopMylia M ypaBHEHHME XUMHYECKOW peakIUMM — TpU PELIEHUH YyueOHO-
MO3HABATEJIbHBIX 33]1a4, C YYETOM ITHX MOJEIBHBIX MPEJICTABICHUN BBISBIATH U
XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUUYECKUX
BELIECTB U XUMUYECKUX PEaKIUil, BBIBIATH 00IME 3aKOHOMEPHOCTH, IPUYNHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEUHNS B H3yYaEMBbIX IPOLIECCAX U SBJICHUSIX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHUE HCIOJIb30BATh MOCTABJICHHBIE BOMPOCHI B KAaYECTBE HMHCTPYMEHTA
NO3HAHMsI, a TAKXKE B KAUECTBE OCHOBBI JIJIs1 (JOPMUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
IOPAaBWJIBHOCTH  BBICKA3bIBAEMbIX  CYKIEHHUH; MpHOOpeTeHue  ombiTa 10
IUIAHUPOBAHUIO, OpPraHU3AlMM W TPOBEIACHUIO YYEHUYECKHX 3SKCIEPHUMEHTOB,
yMeHue HaOJI0aTh 3a XOAOM MpPOLEcca, CAMOCTOSITEIBHO MPOTHO3UPOBATh €ro
pe3ynbTaT, opMyaupoBaTh 000OIIEHHUS U BBIBOABI IO PE3yJIbTaTaM NPOBEAEHHOTO
OIbITa, WCCJIENOBAaHUS, COCTaBIATh OTYET O MpojJenaHHoON pabore. PabGora c
uHopMmanmei:

yYMEHHE BBIOMPATh, aHATM3UPOBATHh U UHTEPIIPETUPOBATH HH(POPMAIIHIO
pa3MyYHBIX BUJOB U (POPM MpeACTaBIICHUS, MOTYyYaeMYI0 U3 Pa3HbIX UCTOYHHUKOB
(HayyHO-TIONYyJIIpHAsE JUTEpaTypa XHMHUYECKOTO COJEP>KAHMs, CIPABOYHBIC
nocobusi, pecypcel MHTepHeTa), KPUTHYECKH OLIEHUBATh NPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

YMEHUE MPUMEHATh Pa3IMYHbIe METOJbl M 3aMPOChl NPU TMOHUCKE U OTOOpE
UHGOpPMAIIMU W COOTBETCTBYIOIIMX [aHHBIX, HEOOXOJUMBIX sl BBITOJHEHHS
y4eOHBIX U MO3HABATEJbHBIX 3a7a4 ONpeneIEHHOrO THIA, TPUOOPETEHHUE OIbITa B
o0JacTd  HUCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (JOpMY MpeacTaBlIeHUsT HHOPMALIUK U
WUTIOCTPUPOBATh peIIaeMble 3aJladydl  HECJIOXHBIMH CXEMaMH, JuarpaMMami,
apyrumu  popmamu TpaduKkd M UX KOMOWHAIMSAMH, YMEHHE HCIOJb30BaTh H
aHaJIM3UpOBaTh B Ipoliecce Y4eOHOM M HCCIEAOBATENIbCKOM JesTeIbHOCTH



WH(OPMAITHIO O BIUSHUH MPOMBIIIIEHHOCTH, CETHCKOTO X035HCTBAa U TPAHCIIOPTa
Ha COCTOSIHUE OKPYKAIOIel NpUpPOIHOIM CpeIbl.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

YMEHHSI 33]]aBaTh BOMPOCHI (B XOJI€ AUaiora v (Ujin) AUCKYCCHUH) TIO CYILIECTBY
oOcyxmaemMoli TeMbl, (OPMYIUPOBATH CBOM TPEIJIOKCHHS OTHOCUTEIHHO
BBITIOJIHEHUS TMPEJIOKEHHOW 3aJaud; YMEHUS IMPEACTaBIATh IOJyYECHHBIC
pe3yJbTaThl NMO3HABATEIBHOM NESITENBHOCTH B YCTHBIX M INMHUCBMEHHBIX TEKCTaX;
JeNaTh MPE3EHTALUI0 PE3yJbTAaTOB BBINOJHEHUS] XHUMHUYECKOTO HSKCIIEPUMEHTA
(JtabopaTopHOro OIBITa, J1AOOPATOPHOW PaOOTHI IO UCCIEAOBAHUIO CBOMCTB
BEIECTB, y4€OHOI0 MPOEKTA); yMEHUS yUeOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU
B COBMECTHOM MO3HABATENBHOUN U UCCIIEIOBATENIbCKOM AETEIbHOCTH IIPU PEILICHUH
BO3HHMKAIOMIUX TPOOJIEeM Ha OCHOBE yduéTa OOIMX HMHTEPECOB W COTJIACOBAHUS
no3uruii (00CyX eHusl, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JECHCTBUM, ONPENEIICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEILHO ONPEETATh 1NN eATeIbHOCTH, INIAHUPOBAT,
OCYIIECTBJISATh, KOHTPOJIMPOBATH U NMPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesATEIbHOCTh, BIOMpaTh Hanbosee 3PEeKTUBHBIE CIIOCOOBI PEIICHUs YUYEOHBIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOSTENBHO COCTAaBISATh WM KOPPEKTUPOBATH
MPEVIOKEHHBIA AJITOPUTM  JICMCTBUM MpPH BBINOJHEHUM 3aJaHUN C YYETOM
MOJTYYEHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX U PEaKIUsX,
OIICHUBATh COOTBETCTBHUE IOJYUYCHHOTO pe3yJbTaTa 3asiBJICHHOW IIeJIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpeAMETHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTEIHLHOIO
collep KaHMs, YCTAHOBJIECHHOTO JaHHOW (denepanbHON padouelt MPOrpamMmoit,
BBIICJISIFOT: OCBOCHHBIC OOYYaIOIIMMUCS Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI
neucTBul, crneruduyueckue ISl TOpeAMeTHOM oOnacth  «XUMHUS», BUIBI
JNEATeIBHOCTH MO  TOJY4YeHUI0O HOBOTO  3HAHUWS, €ro HHTEpHpeTaIuu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyAITUsIX.

K xoHiry oOydeHus B 8 kiacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

*  pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX TMOHATUH: aTOM, MOJIEKYJIa,
XAMHWYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpOJIHAS ¥ HEOJIHOPOHAs), BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO JIEMEHTa B COCIMHEHUH, MOJIAPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHHS, XUMHYECKasl peakius, KiIacCHuPUKamus peakmuil: peakiuu



COCIMHEHHMS, DPEaKUHUH PA3JI0KEHUs, PEAKUUU 3aMELIEHUs, PEAKUUU
oOMeHa, 9K30- U SHJA0TEPMUYECKUE PEaKILMH, TeIJI0BOM 3(PeKT peakuuu,
SJIpO aToMa, SJIEKTPOHHBIN CIOW aToMa, aTOMHasi OpOuTalb, paAlyC aToma,
XUMUYECKasl CBSI3b, MOJISIPHAS U HEMOJSIPHAs KOBAJICHTHAS CBSI3b, HOHHAS
CBS3b, HWOH, KaTHOH, AaHWOH, pPACTBOpP, MaccoBas [J0Ji1 BELIECTBA
(IpolLieHTHAsl KOHIICHTpAIKsi) B pacTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX MOHATHA U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILCHHIA;
UCIIONb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [UIsI COCTaBJICHHS (POpMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTPEJENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENEHb  OKUCJEHUS  3JIEMEHTOB B  OMHApHBIX  COEIMHEHMSIX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEOUHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIEHTHAas W MOHHAs) B
HEOPTraHWYECKUX COCUHEHUSX;

packpeiBath cmbicn [lepuogmueckoro 3akona JI. M. Menneneena:
JEMOHCTPHUPOBATh IMOHUMAHUE IIEPUOJAMYECKON 3aBHUCHMOCTU CBOWCTB
XUMHYECKUX 3JIEMEHTOB OT UX MOJIOKeHHsI B Ilepmonnueckoi cucreme,
3aKOHOB  COXpPAHEHUsT MAacChl  BEIIECTB, IOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPDHOTO YYEHUs, 3aKOHa ABOraapo;

ONHKCHIBATh U XapakTepu3oBaTh TabnmuuHyro ¢opmy Ilepuognueckoi
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh MOHSATHS «rJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Maneie u
OosbllIMe TNEPUOAbI, COOTHOCUTh OOO3HAUYEHHUs, KOTOpPbIE HMMEIOTCS B
tabmuie «llepuognueckas cucrteMa Xumudeckux odiaemernToB . U.
MengeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia AApa, OOLIEE YUCIIO HIEKTPOHOB U
pacrpeesieHue UX Mo AJIEKTPOHHBIM CIOSM);

KJIaCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 4YMClly M COCTaBy Y4YacTBYIOLIMX B pEaKkluu
BEIIIECTB, M0 TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XUMHUYECKUX [MPEBpALICHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIIO XMMHYECKOTO 73JIeMeHTa 1o (opMyse COEIUHEHUS,



MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN peaKuu;

IIPUMEHATH OCHOBHBIE OIIEPALlU MBICIUTEIBHOUN AEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, O0OO0OIlEHHEe, CHCTEMAaTU3aluI0, KIACCU(PUKALUIO,
BBISIBJICHUE NMPUYUHHO--CJIEACTBEHHBIX CBS3€M — ISl M3Y4YEHUS CBOWCTB
BEIIECTB M XHMHMUYECKMX pEaKIUil, €CTECTBEHHO-HAYYHBIE METOJIbI
NO3HaHUs — HAOJIOJEHUE, U3MEPEHUE, MOJEIUPOBAHUE, IKCIEPHUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeIOBATh MPABUIIAM MOJIb30BAaHUS XUMHUYECKOU MOCYI0M 1 TaO0OpaTOPHBIM
o0opyloBaHUEM, a TakKe IpaBUjaM OOpalleHUs] C BELIECTBaMU B
COOTBETCTBUM C HHCTPYKLUUSMU IO BBIINOJHEHUIO J1a0OpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOIYYEHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMPEAEIEHHOM
MacCOBOM J0JIEd pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH M ITPOBOJIUTH
XUMHUYECKUE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PAaCTBOPOB WLIEJIOYEN U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYC, peHOoI(PTaIEnH, METHIIOPAHXK
U Ipyrue).

K xonIy oOydenus B 9 Kkjacce npeaMeTHbie pe3yabTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHUH: XUMHWYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTUOH, aHWUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE€ BELIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTCIICHb
OKHUCJICHUS, XUMUYECKasl peaKius, XUMUYECKasi CBS3b, TEIIOBOM 3(dexT
peakuuu, MOJb, MOJSIPHBII  00BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALINA, pPEaKLUU HOHHOIO
oOMEHa, Karaau3aTop, XHWMHYECKOE paBHOBecHUEe, OOpaTUMble U
HEOOpaTUMbIE pEaKLUHUH, OKHUCIMTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH,
OKUCJIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJNIOTPOIINS,
aMm(pOTEpHOCTb, XUMHUYECKas CBSI3b (KOBaJIeHTHas, VOHHA,
METajuIMyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METaJUIOB,
CIUIAaBbI, CKOPOCTb XMMHWYECKOW pEaKLUU, IMPEAeIbHO JOIyCTUMAs
koHueHTpanus [1JIK Bemectna;

WUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHWYECKMX NOHATHA U
IIPUMEHSATH T ITOHATHUS IIPU OIIMCAHUU BEILIECTB U UX NPEBPALLCHUN;
UCIIONBb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY [UISI COCTaBJiCHHS (QopMyn
BEUIECCTB U YPABHEHUN XUMUUYECKUX PEAKLINM;

ONPEAEIATh BAJICHTHOCTb U CTEIEHb OKUCICHNUS XUMUYECKUX JIEMEHTOB B
COCAUHEHUAX pa3IMYHOIO COCTaBa, IIPUHAMIECKHOCTb BEILUECTB K
ONnpenenéHHOMY KJIacCy COEOUWHEHUN Mo (opMynaMm, BUJ XUMHYECKOU



CBs3U (KOBaJ€HTHAs, HWOHHAs, METa/NIMYeCKas) B HEOPTraHMYECKUX
COCIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (opmyiie, XapakTtep cpeasl B
BOJIHBIX PACTBOPAX HEOPTraHWYECKUX COCIUHEHUH, TUIT KPUCTAJUIMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAHHWE: OIKCHIBATH U XapaKTepU30BaTh
Tabnuunyto ¢opmy Ilepuoanueckoid CUCTEMbl XMMUYECKHX DIIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas noArpynma (A-rpynma)» U «mnobodyHas
noarpynna (b-rpynmna)», manble U OOdbIIME TEPUOAbI, COOTHOCUTH
0003HaYeHN s, KOTOPBIC UMEIOTCS B IEPUOIUIECKON TaOIUIIE, C YNCITOBBIMH
XapaKTEepPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKUX SJIEMEHTOB (COCTaB U
3apsin  a1pa, oOIlee YHUCIO DBJIEKTPOHOB U pPacOpesielieHue UX 0
ANIEKTPOHHBIM CJIOSIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HX COEIMHEHUH B MpeAenax MajblX NEPUOAOB U
IJIABHBIX MOJATPYI C YYETOM CTPOCHUS X aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHWUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 4YMCIly M COCTaBYy Y4YacTBYIOLIUX B PEaKIUu
BEIIIECTB, MO TEIJIOBOMY 3(PdEeKTy, M0 U3MEHEHHUIO CTETIeHEH OKHUCIICHUS
XUMUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEeU(UUECKHEe XUMHUYECKHUE
CBOMCTBAa MPOCTBIX M CIOXKHBIX BEIIECTB, IOJATBEP)KIas OMNHCAHUE
MpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOUMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMA HOHHOIO
oOMeHa, ypaBHEHMsI pEakluil, TOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBA3U MEXK/y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHca ATHX PEaKIInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTEKaHUS XUMUYECKUX TMPEBpaAlICHU B Pa3IMYHbIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO JJeMeHTa 1o ¢GopMysie COCIUHEHHS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, TPOBOAUTE PACUETHI 110 YPABHEHUTO
XAMUYECKOU PEAKIINH;

COOJTI0IaTh TIPABUIIA MTOJTH30BAHUS XMMUYECKOM MOCYI0M U JIa0OpaTOPHBIM
o0opyZoBaHMEM, a TaKKe TpaBuja OOpalleHusi C BEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1ab0paTOPHBIX



XUMHYECKUX OTIBITOB I10 MOJYYSHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMmaka M yriaeKkuciioro rasa);

IPOBOJUTH PEAKIINH, TIOATBEPKIAIOIINE KAYSCTBEHHBIH COCTAB Pa3IMIHbBIX
BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-, OpOMHI-, HOAW-,
kKapboHat-, (ocdar-, cunmukar-, cynbdar-, TUIPOKCUI-HOHBI, KATHOHBI
aMMOHUSI ¥ HMOHBI M3yYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHMUECKHUX BEICCTB;

IPUMEHSTHh OCHOBHBIE OTIEpAIlUH MBICIIUTEIBHON I€ITEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000ITICHIE, CHCTEMAaTHU3aITNIO, BBISIBJICHUE PUINHHO-
CIICICTBEHHBIX CBS3CH — JIUIT M3Y4YCHHS CBOMCTB BEHICCTB U XMMHYCCKHX
peakiuii, eCTCCTBCHHO-HAy4YHbIE METOAbI IIO3HAHUS — HaAOIIIOJIECHHE,
U3MepeHHE, MOICIUPOBAHUE, SKCIIEPUMEHT (pealibHbIA U MBICJICHHBIN)
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