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OO01ee yucio 4acoB, OTBEACHHBIX AJI M3YyUEHUS XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi, coctaBisier 136 yacoB: B 8 kimacce — 68 yacoB (2 "aca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).

COJEPKXAHUE OBYYEHUSA

8 KJIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuM B KM3HM 4YeloBeKa. XUMMsS B cUCTeMe Hayk. Tema u
BenlecTBa. dusnueckue cBOWCTBa BeEIECTB. ArperaTHoe cocTtosHue BemecTB. llonarue o
MeToJ[ax MO3HaHUs B XUMHHU. YucThie BemiecTBa 1 cMecH. CriocoObl pa3feneHus CMECEH.

ATOMBI M MOJEKYJbl. XHUMHUYECKHE 3J1eMEHTbl. CHUMBOJIBI XMMHMUYECKHUX 3JIEMEHTOB.
[IpocTeie U cnoxHbIE BelleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsS aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIsIpHast
Macca. MaccoBast 107151 XMMHUYECKOTO JIEMEHTa B COEAMHEHHH.

KomnnyectBo BemectBa. Mosb. MosnsipHass Macca. B3anMocBsI3p KoOJMuYeCTBa, Macchl U
qucia CTPYKTYPHBIX €MHHUIL BemecTBa. Pacuérsl o opmyiaamM XMMHYECKUX COCAMHEHU.

du3nyeckue U XMMHUYECKHUE SBICHMsS. XHUMUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIIECTB. XUMHUUeCKHue ypaBHeHUs. Kiaccupukanus XUMHUECKUX PeaKkIui
(coenuHECHMSI, PA3IOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJI0#, mpaBuiamMu paboThl B jJaboparopuu U NmpuéMamu
oOparieHusi ¢ J1abopaTopHbIM O0OpPYAOBaHHEM, M3YYCHHE M ONMUCaHWE (DU3NYECKUX CBOMCTB
00pa310B HEOPraHUYECKUX BEILECTB, HAOM0AeHNEe (PU3NUECKUX (IUIaBICHUE BOCKA, TassHUE JIbAA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAllUs BOJbI) U XUMHUUYECKUX (TOpPEHUE CBEYH,
NpOKaJIMBaHUE MEAHOI MPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KUCIOTOMN) sIBJICHUH, HaOt0JeHue
U ONHCAaHME T[PU3HAKOB MPOTEKaHWs XMMHUYECKUX peakuui (pa3joXkeHue caxapa,
B3aUMO/ICHICTBHE CEpHOU KUCIOTHI C XJIOpUAOM Oapus, paznoxenue rugpokcuna menu (II) mpu
HarpeBaHWM, B3aUMOJeicTBUE jkene3a ¢ pactBopoMm coiu menu (II), m3yueHwe crmoco6oB
pasfeneHus CMecel: C TOMOIIBI0 MarHuTta, (UIBTPOBAHWE, BBHIMTAPHBAHHE, ITUCTHIUIALUS,
xpomatorpadus, TMpoBeIEHHWE OYUCTKHM TMOBAPEHHOM COJM, HaONIOJIEHHEe U ONMCaHUE
pe3yJabTaTOB IMPOBEACHUS ONbITa, WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAaccChl, CO3/laHHE
MoJiesiel MOJIEKY (IIapOCTEPIKHEBBIX ).

Ba:xkHeiiliue npeacTaBUTe I HEOPTAHUYECKHUX BellleCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciaopon — 31€MEHT M IPOCTOE BEILECTBO.
Haxoxxaenue xucioposia B mpupoze, Gu3ndeckue U XUMUYECKUEe CBOMCTBA (pEaKkIMi TOPEHUs).
Oxcupgpl. Ilpumenenue xucnopoga. CrnocoObl MOJIy4eHHsS KHUCIOpoJa B JIadOpaTopuu U
npoMbIIIeHHOCTH. KpyroBopot kucinopona B npupoae. O30H — amtorponHas Moaudukanus
KHCIIOpO/Ia.

TermoBoit 3¢pdekT XuUMUUECKOW peakIHH, TEePMOXMMHMUYECKHE YpaBHEHHUS, 5K30- U
SHIOTEPMHUUECKUE peakiuu. TOmIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCHIICHHE
NapHUKOBOTO 3(pdekra, pazpylieHne 030HOBOTO CIIOS.

Bomopon — »smemeHT M mpoctoe BemecTBo. HaxoxkiaeHue Boaopoaa B IpUPOAE,
¢u3nyeckue 1 XUMHYECKUE CBOICTBA, MPUMEHEHHUE, CIOCOOBI MoryyeHus. Kuciotsl u comnu.



MonsipHbiii 00BEM ra30B. Pacd€Thl Mo XUMUYECKUM YPaBHEHUSIM.

®dusnueckue cBoucTBa BOAbl. Boma kak pactBopurens. PactBopel. Hacelennsie u
HEHACBIIICHHBIE PAcTBOPHI. PacTBOpMMOCTH BellecTB B Boje. MaccoBass 40 BELIECTBA B
pactBope. Xumudeckrue cBorcTBa Bojbl. OcHOBaHUsS. Poiib pacTBOPOB B MPUPOJE U B KU3HHU
yenoBeka. KpyroBopoT BOIbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa W OYHCTKA
MPUPOJHBIX BO.

Knaccudukanusa neopranmdeckux coeauHeHuid. Oxcunbl. Kiaccuduxamuss OKCHUAOB:
coneoOpa3yrolne (OCHOBHBIE, KUCTIOTHBIE, aM(OoTepHbIe) U HeconeoOpasyomue. HoMmenknatypa
okcuoB. u3znueckrne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyuenue okcuaos.

OcHoBanmst. Krnaccudukaruss OCHOBaHMIA: WIENOYM € HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBanuil. @uU3MUECKHE U XMMUYECKHE CBOWCTBA OCHOBaHMU. Ilomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kuciaor. @uznyeckue U XUMHUYECKHE
cBoiicTBa kuciot. P aktuBHoctn MetauioB H. H. bekerosa. [lonyuenne kucior.

Comu. Homenkiarypa coseil. @uzndeckue M XMMUYECKUE CBOWCTBA cosell. [lomyuenue
COJIEH.

I'eneTnueckas CBsI3b MEXKIYy KilacCaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEACIICHUE COJAEPKaHMs KUCIOpoAa B BO3JyXe, MOIyYeHue, cooupaHue,
pacro3HaBaHHE W H3yYE€HHE CBOWCTB KHCIIOPOJA, HAONIOIEHHE B3aMMOACWCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHSI BO3HUKHOBEHUS M TMPEKpalleHusi TOpeHus (mmoxapa), 0O3HaKOMJICHHUE C
oOpa3laMu OKCUJOB U ONUCAaHHE HMX CBOMCTB, IOJy4Y€HHE, COOMpaHUE, DPACIIO3HABAaHUE U
M3yueHHEe CBOMCTB Bojopoaa (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meaum (II)
(BO3MOKHO HCIOJIB30BaHUE BUAECOMATEPUAIOB), HaOM0IeHHE 00pa3IOB BEIIECTB KOJNYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPAacTBOPEHHUS! BEUIECTB C PA3IUYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [JOJIEM pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMu (HaTpueM H KaiublueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOPA3I[OB HEOPTAaHMUYECKUX BEIIECTB Pa3IHYHBIX KJIACCOB,
HaOJI0/ICHUE M3MEHEHHS OKPACKH WHIWKATOPOB B PACTBOPAX KHUCIOT W IIEIOYCH, U3ydeHUE
B3aumoeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCIOT C MeETaJIaMH,
peakuuii HeUTpalu3ali, MOJyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyTUM U3 PacTBOpA COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHeiimme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI».

IMepuonuveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4veckux jiemenros /. U.
MenpgesieeBa. CTpoenne aToMOB. XMMHU4YecKas ¢BA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBeie mMOMBITKH KJIAcCU(UKANIMM XUMHUYECKHX OJJIEMEHTOB. l[loHATHE O rpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHHIE Ta3bl).
DneMeHTBI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCUIBI U THJIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepuogmueckas cucrtema Xxumuueckux osnemeHtoB J[. U.
MenneneeBa. Koporkonepuognas u jumHHONepuoaHas ¢opmbl [leproandeckoil CUCTEMBI
xumuyeckux siemeHtoB JI. M. MenneneeBa. Ilepuonbl m rpynmbl. PU3HUECKUI CMBICI
MOPSIIKOBOTO HOMEpPa, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.



Crpoenue aromoB. CoctaB aroMHbIX snep. M3otombl. Onextponsl. CtpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMUYECKUX AJIEMEHTOB [leprnoIndeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepUCTUKAa XHMHUYECKOTO JJIEMEHTAa II0 €ro IOJOXEHUIO B
[Tepnoanueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYyMNIaM U MEpUOIaM.

3nauenue [lepuoguueckoro 3akona u Ilepuoguyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIS pa3BUTUs HayKu U npakTuku. 1. . Menaenees — y4€Hbli U rpaK1aHNH.

Xumuueckas CBSI3b. KoBanentnas (momstpHas u HEMOJISIpHAS ) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenb  okucienus.  OKUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchbr
OKHCJICHUSI U BOCCTAaHOBJICHUSI. OKUCITUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumeHm:

M3yueHrne oOpas3lloB BEIIECTB METAIOB M HEMETAJUIOB, B3aMMOJICWCTBHE THAPOKCHIIA
LIMHKA C pacTBOpaMHU KHCIJIOT M ILIEJIOYEH, MPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpeHUE, pEakluu pa3ioKeHUs, COSTUHEHUS).

Mescnpeomemmnuie céasu

Peanuzarus MexnpeaMEeTHBIX CBA3EH MPU U3YYEHUH XUMHH B 8 KJIacce OCYLIECTBISETCS
4yepe3 UCIOJIB30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATUH, TaK U TOHATH,
SIBJISTFOLIIMXCSL CACTEMHBIMHU JIJIsL OT/ICNIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO [IUKIIA.

OO0mue ecTeCTBCHHO-HAY4YHBIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TCOPHs, 3aKOH,
aHajau3,  CHUHTE3,  Kiaccupukamus,  TMEPUOAMYHOCTh,  HAOMIOJECHHWE,  OIKCIICPUMEHT,
MOJEJIMPOBAaHNE, U3MEPEHNE, MOJIEIb, SIBJICHUE.

®usuka: Marepusi, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, HN30TOIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BELIECTBO, TeJ0, O0BEM, arperaTHOe
COCTOSTHUE BEIECTBA, ra3, (PU3NYECKHUE BEIUYHHBI, CTUHHUIIBI U3MEPEHHs, KOCMOC, MIIAHETHI,
3BE351, CoHIIE.

buonorus: porocunres, neixanue, 6uochepa.

l'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJIBI, IOJIE3HBIC
HCKOIIaeMbI€, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KVIACC

BeuecTBo M XMMHYECKas peaKkuust

[lepnonnueckuit 3akoH. Ilepuogmueckas cucrema xumuueckux osnemeHtoB J[. U.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHU CBOMCTB XHMHMUYECKHUX
3JIEMEHTOB MEPBbIX TPEX IMEPUOAOB, Kajaus, KaJIbLMS U HMX COCJUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM 3J1eMeHTOB B [lepuoanueckoii cucteMe U CTPOCHUEM X aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBA3M. THUIBI KPUCTAIIIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPUCTANIMYECKOM PEMIETKH M BHJA XHMHYECKOU
CBSI3H.

Knaccudpukanuss 1 HOMEHKIATypa HEOPTAaHMYECKUX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COEIMHEHMM, IeHeTHYecKas
CBSI3b HEOPTraHUYECKHUX BEILECTB.

Knaccudukanys XuMu4ecKuX peakluuid Mo pa3lIudHbIM MPU3HAKaM (110 YHCITY U COCTaBy
Y4acTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTeleHen



OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTajlu3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIH, TEPMOXUMHUECKHUE YPABHEHUS.

[Monarue o ckopoctn XuMU4eckoil peakiuu. [lonarne o6 0OpaTHMBIX W HEOOpPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonsTue o
karanuse. I[lonstue o xumuueckoM paBHOBecHH. DaKTOpbI, BIMSAIOINIMNE Ha CKOPOCTh
XMMHMYECKON PEAaKIMH U IOJIOKEHNE XUMUYECKOTO PABHOBECHS.

OKUCIINTENIbBHO-BOCCTAHOBUTENIbHBIE  PEaKLUH, D3JIEKTPOHHBIM OalaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YPABHEHMHM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIB30BAHUEM METO/1a HJICKTPOHHOTO OanaHca.

Teopust 2NEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M JHUCCOLMAlMM BELIECTB C pa3jIMYHbIMM BHJAMHU XMMHMYECKOH CBS3H.
Crenenp aucconuanyu. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuuu moHHoro oomeHa. YcinoBHsl MPOTEKAHUS PEAKIMI MOHHOrO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOWCTBA KHCIOT, OCHOBAaHWW WM COJIE B CBETE
MPEICTABICHUA 00 S3IEKTPOJUTHUYECKONW nucconuanuu. KadecTBeHHbIE pPEaKIMU Ha HOHBI.
[TonsTHE O TUApONU3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METaJUIOB M HEMeTauloB (rpadura M anMasa), CJIOXKHBIX BEIIECTB (XJOpuaa HaTpus),
UCCJIEJIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pEeakuuu OT BO3IACHCTBHS Pa3IMYHBIX
(hakTOpOB, WCCIIEIOBAHUE SJICKTPOIPOBOJAHOCTA PACTBOPOB BEIIECTB, MPOILECCA IUCCOIUAINN
KHCIIOT, IIejao4Yed M cojell (BO3MOXKHO MCIIOJIb30BaHHE BUJEO MAaTepuasoB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOIIMX MPU3HAKH MPOTEKaHUs peaKIuii MOHHOTO oOMeHa (oOpa3oBaHUeE
ocajika, BbIIEICHHE ra3a, 00pa3oBaHME BOJbI), OINbITOB, WIUIOCTPUPYIOIUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAaKIUi (FOpeHue, peakiuH pa3iokKeHUs, COEAMHEHUs),
pacrno3HaBaHWE HEOPraHMYECKHX BELIECTB C IOMOILBIO KAa4E€CTBEHHBIX pEAKLUUi Ha HOHBI,
pelIeHNe IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtajuibl 1 MX cOeJUHEHHS

OOmast xapakTepucTuka TajgoreHoB. OcCOOEHHOCTH CTPOEHHsS aTOMOB, XapaKTEepHBIE
crerieHu okucieHusi. CtpoeHne W (U3WYECKHE CBOWCTBA TPOCTHIX BEMIECTB — TaJOTEHOB.
XuMHYecKkue CBOMCTBAa Ha MpHUMepe Xjopa (B3aUMOJCHCTBHE C MeTallaMH, HeMeTalllaMH,
menoyamu).  XsopoBojopoa. ConsHas KHCIOTa, XUMHUYECKHE CBOWCTBA, TIOJyYCHHE,
npuMeHeHune. JlelicTBHe XJI0pa U XJIOPOBOAOPOJA HAa OPTaHM3M 4YesloBeKa. BaxxHenmue Xmopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 371eMeHTOB VIA-rpynmsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3nyecKue CBOMCTBA NMPOCTHIX BELIECTB —
KHCJIOPOAa M Cepbl. AJUIOTPONHbIE MOJU(PHUKAIIMKA KUCIOPOJAa U Cepbl. XUMUYECKUE CBOICTBA
cepsl. CepoBojopoji, cTpoeHue, (U3MUYEeCKue M XUMHUUYECKHe CBOMCTBA. OKCHUIBI CEphl Kak
MIPEICTaBUTENM KHUCIOTHBIX OKCHIOB. CepHasi KHUCIOTa, QU3NYECKHUE M XUMUYECKHE CBOWCTBA
(obmme kak MpeACTaBUTENs Kiacca KHCIOT U crenududeckue). XUMHUECKHE PpEaKIINu,
JeKalle B OCHOBE IPOMBIIUICHHOIO CIoco0a MONMydeHus cepHoil kucioTsl. [Ipumenenue
cepHoi KucnoTsl. ColaM CepHOM KMCIOThI, KaUeCTBEHHAs peaklys Ha cynbdaT-uoH. Haxoxnenue
CEpBI U €€ COEIMHEHUH B IpUPOJe. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeJIbl



COCJIMHEHUSIMH Cepbl (KHCIOTHBIE TOXAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPALLEHUS.

OOmas xapakrepucTuka 3j1eMEeHTOB VA-rpynmnbel. OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHPOJE, (U3NYECKHE W
XUMHUYeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero puU3n4eckue 1 XMMHUYECKHe
CBOWCTBA, NMoylydeHue U npuMeHenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOICTBA,
npumeHeHue. KadecTBeHHast peakuus Ha MOHBI aMMOHHA. A30THas KHUCIIOTa, €€ IMOJydyeHHeE,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (00IIMEe Kak NpeICTaBUTENs Kiacca KHUCIOT U
cneuupuyeckue). Vcnonb3oBaHue HHUTPATOB M COJICH aMMOHHS B KadyeCTBE MHHEPAJIbHBIX
ynoOpeHuit. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOMICH Cpeibl COSMHEHUSIME a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[AyXa, MOYBBI M BOAOEMOB). Docdop, amioTporHble MOIUPUKAIIH
docdopa, dbusznyeckne n xummueckue cpoiictBa. Okcua ¢ocdopa (V) u GochopHast kuciora,
¢u3znueckue M XMMHUYECKHE CBOIcTBa, nosydyeHue. Mcnonp3oBanue ¢ocdatoB B KauecTBe
MUHEPAJIbHBIX YI00pEHHIH.

OO6mas xapakrtepucTtuka djeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIEe CTENEHU OKHCICHUs. YTIEpO, alFIOTPONHbIE MOIU(PUKALIMH, PAaCIPOCTPAHEHUE B
npupoze, pusnueckue U XuMuueckue cBoictsa. Axcop6ouus. Kpyropoport yriepoaa B mpupoze.
Oxcuapl yraepona, ux (GpU3HMUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJTyYeHHE U MPUMEHEHHEe. DKOJIOTUYECKHe MPOoOJieMbl, CBs3aHHBIE ¢ okcuaoM yriaepona (IV),
TUIOTE3a TI00ATLHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3QQekT. YroibHas KHCIOTa U e
coNM, WX (pU3MUECKHEe M XUMHYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. lcnonb3oBanue kapOoOHaToB B OBITY, MEIUIMHE,
IIPOMBIIIICHHOCTH U CEJIbCKOM XO3HCTBE.

[lepBoHauanbHble NOHATUS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMAX yIiepoja
(MeraH, STaH, STWIEH, alETWIEH, 3TaHOJ, IJUIEPUH, YKCyCHas Kuciora). I[IpuponHsie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIM ra3, HedTb), MPOAYKTHl HX NepepabOTKU
(OeH3uH), UX poJib B OBITY M MPOMBINUIEHHOCTH. [IOHATHE 0 OMONOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, OelKkax, yriaeBoJax — W HMX pOJM B JKU3HU 4YEJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTraHMUECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnyeckue M XUMUYECKHE CBOMCTBA, IOJyYE€HUE U HPUMEHEHHUE.
CoenuHenus kpemHusi B mnpupoge. OOmue mnpexacraBieHuss o0 okcuge kpemuus (IV) u
KpeMHHEBOM KucaoTe. CHIIMKAThI, UX UCIIOJIb30BAaHUE B OBITY, B TPOMBINIICHHOCTH. BackHeimme
CTPOMTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiemsl
6€30I1aCHOT0 MCIOJIb30BaHMs CTPOUTEIbHBIX MAaTEPHAIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

u3ydeHue o0paslioB HEOPraHMUECKUX BEIECTB, CBOMCTB COJITHOM KHUCIIOTBI, MPOBEICHHUE
KayeCTBEHHBIX PEAKIMH Ha XJIOPUI-WOHBI U HAOJIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromue (U3NIECKUe U XUMHUYECKHE CBOMCTBA T'aJIOTEHOB M MX COCIMHEHUI (BO3MOXHO
HCII0JIb30BaHNE BUEOMATEPHUANIOB), O3HAKOMJIEHHE C 00pa3lamMH XJIOPHUIIOB (TaJOreHH]IOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HAOMIOJEHWE TMporiecca OOyriauWBaHMs  caxapa TMOJ  JICHCTBUEM
KOHILIEHTPUPOBAHHON CEpHOM KHMCIIOTHI, U3yUYE€HHE XUMHUECKUX CBOICTB pa30aBieHHON CepHOU
KHCJIOTBI, MIPOBEJICHHE KaueCTBEHHOM peakiuu Ha cylnb(paT-HOH U HaOJIOJeHHE NMpHU3HaKa eé
MpPOTeKaHMs, O3HAKOMJIEHHE C (PU3MUYECKUMHU CBOWCTBaAMH a30Ta, (ocdopa M MX COEAMHEHHM



(BO3MOXKHO HCITIOJIb30BaHKME BUIEOMATEPHATIOB), 00pa3liaMu a30THBIX U POChOPHBIX YAOOpEHHIA,
MoNlyyeHue, coOupaHue, paclo3HaBaHHE W H3YYEHHE CBOICTB aMMHaKa, IpOBeIEHHE
KaueCTBEHHBIX peaKknuid Ha HMOH aMMOHUsA U ¢ocar-WOH W U3YYCHHE NPHU3HAKOB WX
MPOTEKAHUs, B3aUMOJEHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
WCIIOJIb30BaHNE BMJIEOMATEPUANIOB), M3yUYE€HHUE MOJEJEeH KPUCTAJUIMYECKHUX DEIIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpOIMU PacTBOPEHHBIX BEIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTUBOTrasa, MojydeHue, cooupaHue, pacrio3HaBaHue
U U3yYeHHE CBOICTB YIJIEKHCIIOTO rasza, MpOBeJCHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHbl M HW3Y4YEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHWE C MPOAYKUIHUEH
CUJIMKAaTHON INPOMBILICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETAJIJIbl U UX COEIUHEHUS.

Metanabl M UX COeIMHEHHS

OOmass xapakTepUCTHKAa XMMHMYECKHUX DJJIEMEHTOB — META/JIOB Ha OCHOBaHUM MX
nonoxxeHus B [lepuoanueckoi cucteMe xumuueckux sneMentoB . . Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramuMueckas CBs3b M METAUIMYECKas KpUCTaUIMYecKas
pemeéTKa. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. DU3MYECKHe U XUMUYECKHE
cBoiicTBa MeTaiyioB. OOiue crnocoObl MoxydeHus: MeTaoB. [loHATHE O KOPPO3UHU METAJUIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiaBsl (CTalb, YyTyH, JIOPATIOMUHNN, OpOH3a) U
WX IPUMEHEHHE B OBITY ¥ MPOMBITIIICHHOCTH.

[[lenoynble MeTauIbl: TTONOKEHUE B [leproanueckoi cucTeMe XMMUYECKUX 3J1EMEHTOB /1.
N. MenneneeBa, cTpoeHHE UX aTOMOB, HaxoXieHHE B mnpupoje. Puznueckue U XMMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATPHS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[{enouHO3eMeNbHBIE METAJUIBI MarHuil W KajabUui: nojoxxkeHue B Ilepuogmueckoit
cucteMe xumudeckux sneMeHToB [[. M. MenneneeBa, CTpO€HHE KX aTOMOB, HaxOXKJEHUE B
npupoae. Puznueckue U XMMUYECKUE CBOMCTBA MarHus M Kaiblus. BaxHeime coeauHeHUs
KaJbIMs (OKCHUI, THIPOKCU, COH). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AmoMuHuii: nonoxenue B Ilepumonnyeckoil cucreme xummdeckux anemeHtoB [l .
MenzeneeBa, CTpOEHHE aToMa, HaXOKJAeHUE B Ipupoje. Ousnueckre 1 XMMUYECKHE CBOWCTBA
anmoMuHMs. AM(OTEpHbIE CBOWCTBA OKCU/IA U THUIPOKCH]IA AIIFOMUHHSL.

Kenezo: mnonoxenune B Ilepuonnueckoir cucrteMe xumuyeckux osnementoB JI. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPu3nMveckrue 1 XMMHYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl u comm xkenesa (II) m xemeza (III), mx cocraB, cBolcTBa M
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3laMu METalIOB M CIUIaBOB, MX (U3MYECKUMHU CBOMCTBaMH,
H3Y4EHHE pe3yJIbTaTOB KOPPO3UU METAIOB (BO3MOYKHO HCIIOJIb30BAaHUE BUJEOMATEPHUAIIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUA KaJbLUs U HATPUS C BOJOM (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMaTEpHAIOB), MCCIEIOBAHUE CBOWMCTB >KECTKOW BOJBI, MpOIlECCa TOPEHMs Keleza B
KHCIIOpo/ie  (BO3MOXHO  HCIOJb30BaHHE  BUJCOMATEpPHANiOB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, Kajublus, aTIOMUHUS, IMHKa, kene3a (II) u xenesa
(IIT), memaum (I1), HaOMroACHUE W OMUCAHWE MPOIIECCOB OKPAIIMBAaHUS IJIAMEHW MOHAMH HATPUS,
KaJus ¥ KaJblys (BO3MOKHO HCIIOb30BAHKIE BUIEOMATEPHAIIOB), UCCIIEI0BaHUE aM(POTEPHBIX



CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCUJIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHenime MeTalluIbl U UX COSTMHEHUS.

XuMus 4 OKpy:Kaouas cpeaa

BemectBa n mMarepuansl B MOBCEIHEBHOW JKU3HU 4elloBeKa. bezomacHoe ucmosib30BaHue
BEIIECTB M XMMHYECKUX peakiuii B ObiTy. [lepBas momomip Mpu XUMHUYECKHUX OXKOTax H
OTPAaBJICHHSIX.

XHUMHYECKOE 3arps3HECHUE OKPY KaroIIeH cpebl (peneabHas 0IMyCTUMast KOHIISHTpaIus
BemecTs, ganee — [1J1K). Posib XuMuu B pelieHUH 3KOJIOTMYECKUX MPOOIIeM.

Xumuueckuii s3xcnepumenm:

M3y4deHHe 00pa3lioB MaTepuanoB (CTEKIIO, CIUIABbI METAJUIOB, TIOJMMEPHBIC MaTePHAIIBI).

Mescnpeomemnuie ceasu

Peanuzarust MexXnpeAMETHBIX CBA3EH MPH U3YYCHUH XUMHH B 9 Kiacce OCyIIECTBISETCS
4yepe3 MCIHOJb30BaHUE KaK OOIMX ECTECTBEHHO-HAYYHBIX TMOHSATHUW, TaK M TOHATHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIS1 OT/ICITBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4dHBIM (paKkT, TUIMOTE3a, 3aKOH, TEOpHs,
aHaJIu3, CHUHTE3,  KJIaccupuKamus,  IEePUOJANYHOCTh,  HAOIIIOJCHHE, IKCIIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOEIb, IBJICHHE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHUSI, MAaTEPUAIIBI.

®usnka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, HN30TOIbI,
PaIMOAKTUBHOCTb, MOJICKYJIa, JJICKTPUUECKUN 3apsil, MPOBOAHUKH, MOJYIPOBOJHHUKH,
TUDIIEKTPUKHU, (DOTOIIEMEHT, BEIIECTBO, TENIO, 00BEM, arperarHoe COCTOSHHUE BEIIeCTBa, Tas,
pacTBOp, PacCTBOPUMOCTh, KPUCTAJUITMYECKAs PEIIETKA, CIUIaBbl, (U3WYECKHE BEIMYUHBI,
€MHUIBI U3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE311b1, COTHIIE.

buonorus: dorocuHTe3, nbIxaHwe, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIC YI0OpEHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEIICCTRA.

['eorpadus: armocdepa, ruapochepa, MuHEpayibl, TOPHBIE TOPOJABI, TIOJE3HBIC
HCKOIIaeMble, TOIUIMBO, BOAHBIE PECYPCHI.

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHMS
1 IlepBoHavaIbHBIE XUMUYECKUE TTOHATHS
11 [Ipenmer xumun. Posib XuMHUM B )KM3HU YEJIOBEKA. XUMHUS B CUCTEME HayK. Teind
' u BenecTBa. OU3MUeCKUe CBOMCTBA BEIIECTB. ATpEeraTHOE COCTOSIHUE BEIIECTB
12 ITonsTHe 0 MeTOmax MO3HAHMUA B XMMHUH. YHCTEIe BemecTBa U cMecu. CriocoOkb)
' pasjiesieHus: cMecei
13 ATOMBI W MOJEKYJbl. XHUMHUYECKHE dieMeHThl. CHMBOJBI XUMHYECKUX
' 31eMeHTOB. [TpoCThie U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE
Xumuyeckasi popmyrna. BaneHTHOCTh aTOMOB XUMHYECKHX 3JEMEHTOB. 3aKOH
14 IIOCTOSHCTBA  COCTaBa  BEIIECTB. OrHocuTenpbHas  aTOMHAas  Macca
' OTHocuTeNbHAsT MOJIEKYJISIpHAs mMacca. MaccoBasi 7101 XUMHUYECKOTO JIEMEHT]
B COCIMHCHUM




1.5

KomnuectBo BemectBa. Mosb. MonsipHasg Macca. B3auMocBsi3b KOIMYECTBA
Macchl M 4YHClia CTPYKTYPHBIX €IuHMI] BeuiectBa. Pacuérbl mo dopmynam
XUMHYECKHX COCTUHEHHM

1.6

DU3NYECKUE U XUMUYECKUE SIBIICHUS. XHUMHUYECKAs pEakUus U €€ NpPU3HAKU
3aK0H COXpaHEHMsI MAcCChl BeleCcTB. XUMUYecKkue ypaBHeHus. Knaccuduxaius
XUMUYECKHUX PeaKiuid (COeTMHEHMS, PAa3JIOKEHUS, 3aMEIICHUs, 0OMEHa)

1.7

XUMHUUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYA0H, C MpaBUIaMy
pabotrel B jaGopatopuu W nOpuémMamu oOpameHHs ¢ J1a0OpaTOpHBIM
o0opysoBaHHWEM, W3yYe€HUE H ONHCaHWe (U3HUYECKUX CBOWCTB OOpPa3IoR
HEOPraHMYECKUX BEIIECTB, HaOMOIeHne (pr3ndeckux (TUTaBlieHUE BOCKA, TasHUG
JIbJa, pacTUpaHHE caxapa B CTyNKe, KHUICHHE W KOHJICHCAIUsS BOMABI) W
XUMUYECKHX  (TOpEHHE  CBEYM, TMPOKAIMBAHHUE  MEIHOHW  MPOBOJIOKH
B3aUMOJICICTBHE MeJla C KHUCJIOTOM) SBIEHWUW, HAONIOJCHUE W OIMUCAHUG
NPU3HAKOB MPOTEKaHHWs XUMUYECKHMX peakuuid (pa3jioxeHHe caxapa
B3aMMOJICIICTBHE CEPHOI KHUCIOTHI C XJIOPUAOM OapHsi, pa3loKeHue THAPOKCUIY
meau(Il) mpu HarpeBanuu, B3auMoAecTBHE kene3a ¢ pactBopoM conu meau(1l)
U3yYEeHHE CTIOCOO0B pa3/ieNieHus] cMeceil (¢ TOMOIMIbI0 MarHuTa, (PUIBTPOBAHUE
BHIMIAPWMBAHUE, JUCTWULALMUSA, XpoMarorpadus), MPOBEIECHUE  OYHCTKH
MOBApPEHHOW COJIM, HAOIIOJCHUE W OMUCAHUE PE3yJIbTaTOB MPOBEICHUS OMBITA
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI MAaCChl, CO3/IaHHE MOJCIIEH MOJIEKYJ]
(IIapocTepIKHEBHIX )

Baxxneumue npeacTaBUTeIM HEOPraHUYECKUX BEECTB

2.1

Bo3nyx — cmech razoB. CocraB Boznyxa. Kucmopon — 3iaeMEHT W IpoCTod
BemecTBo. Haxoxaenue kuciopoma B mpupojne, (pu3Mueckue U XUMHUYECKHd
cBoiictBa (peakiuu ropenusi). Oxcuabl. [Ipumenenue kucinopoaa. CrocoObl
MOJTyYeHHUsl KHUCIOpoAa B IabopaTopuM U MPOMBIILIEHHOCTH. KpyroBopot
kucaoposa B mpupojie. O30H — alIoTpornHas MoIu(UKAIKS KHCIOpOIa

2.2

TennoBoii 3pheKkT XUMHIECKOW peaKIui, TEPMOXUMHUECKHE YPaBHEHUS, IK30-
U DHJIOTEPMHUYECKHE peakiuu. TOMINBO: YIoidb U METaH. 3arpsi3HeHHE BO3AyXa
yCHIIEHHE TapHUKOBOTO Y deKTa, pa3pylnieHue 030HOBOTO CIIOS

23

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHue Bomoposna B IPUPOJE
dusnuecKre 1 XMMUYECKUe CBOMCTBA, MPUMEHEHHUE, CIIOCOObI MorydeHus. Kucnors
U COJIH

24

MoutsipHblii 00BEM ra3oB. Pacu€Tbl 10 XMMUYECKUM YPAaBHEHUSM

2.5

®dusunyeckue cBoiicTBa BoAbl. Boja kak pactBoputenb. PactBopbl. HachienHbid
Y HEHACHIIICHHBIC pacTBOPBL. PacTBOpMMOCTh BemiecTB B Boje. MaccoBasi 70714
BEILIECTBA B pacTBope. XUMHUYECKHE CBOMCTBa BOAbl. OcHoBaHus. Poup
pacTBOPOB B NPHUPOAEC M B KU3HU yenoBeka. KpyroBopoT BOJbI B IpHUpPOIE
3arpsi3HeHUE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BOJ

2.6

Knaccudukanuss Heopranmdeckux coenuHennid. Oxcuawl. Kiaccudukamms
OKCHJIOB: coJieoOpa3ymomue (OCHOBHBIE, KHCIOTHbIE, aM(OTepHbIe) U
HeconeoOpa3yromue. Homenknarypa okcunoB. dusudeckne U XUMHUYECKUE




CBoliCcTBa OKCUAOB. [loryueHne okcuaoB

2.7

OcnoBanus. Knaccudukauus ocHOBaHMHA: HIENOYM M HEPACTBOPUMBIG
ocHoBaHusA. Homenkiarypa ocHoBaHui. PU3MUECKUE U XMUMHYECKUE CBOMCTBY
ocHoBaHuil. [lomydyenne ocHOBaHUM

2.8

Kucnotel. Knaccudukamus kucnor. Homenkmarypa kucior. dusndeckue H
XUMHUYECKHe cBoucTBa KucioT. Pganm aktmBHocTH MeTauioB H.H. BbekeroBa
[Tomy4yenue Kkuciaor

2.9

Comu. Homenknatypa coseir. ®Pu3ndecKkue M XHMHYECKHE CBOMCTBA COJICH
[Tonydenue coneit

2.10

I'enetnueckas cBsI3b MCKY KjlaCCaMU HCOPTaHNUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  OKCHEPUMEHT: KauyeCTBEHHOE  ONpEIEICHUE  COAepKaHUs]
KHUCTIOpOJia B BO3JyXe, IMOJy4YeHHE, COOMpaHue, pacro3HaBaHHE U H3Y4YCHHd
CBOWCTB KHUCIIOpOJia, HAOJIIOJICHHE B3aUMOJICHCTBHS BELIECTB C KUCIOPOJIOM W
yCIIOBHS BO3HMKHOBEHHS U IPEKpAIleHusi TopeHus (Mokapa), 03HaKOMJIEHHE O
o0Opa3llaMu OKCHUZOB M ONHCAaHHE UX CBOWCTB, IOJNyuyeHHE, CcoOMpaHHe
pacrio3HaBaHUE W U3y4YEHHE CBOMCTB BOJopoAa (FOpEeHHE), B3aUMOJECUCTBUM
Bozopoaa ¢ okcuaoM meau(Il) (Bo3aMOKHO HCTHOIB30BaHUE BHIEOMATEPUATIOB)
HaOmo/leHue oOpa3loB BEIIECTB KOJWYECTBOM | MOJIb, HCCIIEIOBaHUE
OCOOCHHOCTEHl  pacTBOPEHHs BEIIECTB C  Pa3IMYHOM  PpPAaCTBOPUMOCTHIO
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHOW MACCOBOM J0JIEW PACTBOPEHHOIQ
BEIIECTBA, B3aUMOJICHCTBHME BOABI C MeTalaMu (HaTpueM U KaJbIUeM
(BO3MOKHO HMCHOJIB30BAHNE BUIEOMATEPUATIOB), ONIPE/IETICHNE PACTBOPOB KUCIOT
U OIeoYe ¢ TMOMOINBI0  MHIUKAaTOPOB,  HUCCIEAOBaHHE  0Opa3loH
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB, HAOIIOACHHWE WM3MEHEHUS
OKpPAacKM HWHAMKAaTOPOB B pacTBOpax KHUCIOT M UIEJIoYed, H3YyUYeHHd
B3aumozeiictBus okcuaa menu(ll) ¢ pactBopoM cepHOM KHCIOTBI, KHCIOT d
METaJUIAMH, PEAKIMN HEUTpaIU3alnH, IMOJy4YEeHNEe HEPAaCTBOPUMBIX OCHOBAHHUU
BBITECHEHHWE OJHOTO MeTalla JPYrMM M3 pacTBOpa COJIM, PELICHUE
SKCHEPUMEHTAIBHBIX 3aJau N0 TeMe «BaxkHeilmue Kiacchl HEOPraHUMYECKUN
COEeIMHEHUN)

Ilepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB. XUMUYECKas CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIINN

3.1

[lepBble MOMBITKY KIACCUPHUKAIIMA XUMUYECKHX 3JIeMeHTOB. [loHATHE O Tpymax
CXOIHBIX 3JIEMEHTOB (ILEJIOYHbIE M IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOreHbI
MHEPTHBbIE Ta3bl). OJIEMEHTHl, KOTOpble 00pa3yroT aM{@OTepHbIE OKCHIbI I
THIPOKCHIbI

3.2

ITepuognueckuit 3akoH. Ilepuonnueckas cucremMa XMMUYECKUX dieMeHToB 1.1
MenneneeBa. Koporkonepuonnas u JuimHHonepuoanas Gopmel [leproamueckoi
cucrteMbl xumudeckux anemeHToB J[.MI. MenneneeBa. Ilepuonsl u rpynmsl
@u3NUeCKUl CMBICT TOPSAAKOBOIO HOMEpPA, HOMEPOB II€pUOJAa W TPYMIIH]

JJICMCHTA
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Crtpoenue aromoB. CoctaB aromMHbIX saep. M3otombl. DnexkTpoHsl. CTpoeHud
JNEKTPOHHBIX 000JI0YeK aToMOB TNepBbIX 20 XMMHYECKHUX 3JIEMEHTOR
Ilepuoanueckoit cucrembl .M. Menaeneea. XapakTepuUCTHKa XHMHYECKOId
3JIEMEHTa 10 ero nojoxkeHuto B [lepuoauyeckoii cucrteme /.M. Mennaeneena

34

3aKOHOMEPHOCTH M3MEHEHUS pajJuyca aToOMOB XHMHUUYECKHX DJIEMEHTOB
METaJUIMYECKUX M HEMETAIMYECKUX CBOWCTB 10 TpynmaM W TepHojaM
3nauenue Ilepuonuueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XMMHUYECKUX
SJIEMEHTOB I pa3BUTHUS Hayku W mpaktuku. .M. MenneneeB — y4€Hbll U
rpaKAaHUH

3.5

Xumuueckass cBsizb. KoBajeHTHass (TOJisipHAasl W HEMOJISIpHAsl)  CBSI3b
DJIEKTPOOTPUILIATEITILHOCTh XMMHUYECKUX 2JIEMEHTOB. VloHHAs CBSI3b

3.6

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBHUTCILHBIC pCaKknuuu. HpOI_ICCCL]
OKHCJICHUS B BOCCTaHOBIICHU. OKUCIUTEIHN U BOCCTAHOBUTECIIN

3.7

XUMUYECKUN OJKCHEPUMEHT: U3ydYeHue oOpa3loB BEIIECTB METAUIOB M
HEMETAIJIOB, B3aUMOJICHCTBUE THJIPOKCHAA ILHMHKA C PacTBOpPaMU KHUCIOT W
nienoue, MPOBEACHHUE OMBITOB, WIUTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHOA
BOCCTAHOBUTEJIbHBIX PEAKIUi (TOpEHUE, PEAKIIUU PA3JI0KECHHSI, COCTUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT ConepKaAHUSA

BemectBo n xumuueckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMu4deckux aneMeHTos .1
MenpgeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTH
XUMHUYECKUX DJEMEHTOB IMEpPBBIX TPEX IMEPUOJAOB, Kalus, KalblUusd M UX
COCMHEHHI B COOTBETCTBHHM C IIOJOKEHUEM 3JIeMEHTOB B Illepmogmueckoif
CHUCTEME U CTPOCHUEM HX aTOMOB

1.2

CrpoeHne BemecTBa: BHIbl XHMUYECKOM CBSI3U. THIBI KPHUCTAUIMYECKUN
pEeETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKON PEILIETKU 1A
BUJa XUMHUYeckod cBs3u. Knmaccudukanms m HOMEHKIATypa HEOpraHHYECKHUX
BELIECTB (MEXAyHapoAHas W TpUBHaJbHas). XUMHUYECKHE CBOICTBA BEILECTB
OTHOCAIIMXCA K  Pa3guM4HbIM  KJIAcCaM  HEOPraHWYECKUX  COCIMHECHMI|
TE€HETUYECKasl CBSI3b HEOPTaHMYECKUX BEIIECTB

1.3

Knaccudukanus XUMUYECKUX peakii Mo pa3IMYHbIM MpU3HAKaM (110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAaKUUH BEUIECTB, IO TEIUIOBOMY 3(deKTy, Mg
M3MEHEHHIO CTCTICHEH OKHMCIICHHS XUMHUUECKHX 9JICMCHTOB, I10 O6paTI/IMOCTI/I, 110
Y4acTHI0  KaTajau3aropa). JK30- U DHJIOTEPMUYECKHE  PEaKIIMH|
TEPMOXMMHUYECKUE ypaBHEHU. [IOHITHE O CKOPOCTH XMMHUYECKON PEaKIIUH

1.4

[TousTue 00 06paTI/IMBIX )51 H606paTI/IMLIX XUMHUYCCKUX PCAKIUAX. ITonsTue o
TOMOT'CHHBIX U I'CTCPOIrCHHBIX PCAKIUAX. IloHsTHE O XMMHUYECKOM PaBHOBCCHUU
q)aKTOpBI, BJIMAIOIIUC Ha CKOPOCTHb XUMHYISCKOM p€akuu M IIOJIOKCHUQ

XUMHYCCKOI'O0 paBHOBCCHUA




1.5

OKHUCIUTEIBHO-BOCCTAHOBUTEIBLHEIE pC€aKkuunu, BHCKTpOHHBIfI Oatang
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBbHOM  peakiuu.  CocTaBieHHE  ypaBHEHHUIA
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKlUUid ¢ HCIOJIb30BAHHUEM METOAd
AIIEKTPOHHOTO OasiaHca

1.6

Teopust 251€KTPOIUTUUECKONW IUCCOLMALUU. DJIEKTPOJIUTHl U HEIIEKTPOIUTHI
Katunonsl, annonsl. MexaHu3M TUCCOIMAIIMN BEUISCTB C PAa3jIMYHBIMU BHIaMH
xumudeckon cBsizu. Crenenp aucconunanvi. CHIbHBIE W CIa0ble 3JIEKTPOJIUTHI
Peakiiun moHHOro oOMeHa. YCIOBHS MPOTEKAaHHs PEaKIMii MOHHOTO0 OOMEHa
MOJHBIE M COKpall€HHbIE HOHHBIC ypaBHEHHMsS peakiui. CBOMCTBa KHUCIOT
OCHOBaHMU W Coled B CBEeTe TMPEACTaBIEHUH 00 SIEKTPOIUTUYECKOI
nucconuanuu. KauectBeHHbIE peakiuy Ha HOHBL. [1oHsTHE O THapOIU3e coneit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUIMUECKUX
PEIIETOK HEOPraHMYeCKUX BEHIECTB — METANIOB U HEMETauloB (rpadura 1
anMasa), CIOKHBIX BEIIECTB (XJIOpHJAa HATPHs), UCCIEIOBaHHE 3aBHUCHUMOCTH
CKOPOCTM XUMHMUYECKOW pEeaKkLUu OT BO3JACHCTBUSA Ppa3IUUHBIX (PAKTOPOB]
UCCIIEIOBAaHUE  JIEKTPONPOBOJHOCTH  PAacTBOPOB  BEILIECTB,  IPOLECCY
JUCCOIMAIlMU  KHUCJIOT, Ienoyed u  cojied  (BO3MOXKHO  HCIIOJIb30BAHH
BHUJICOMATEPHAJIOB); IPOBEJEHUE OIbBITOB, WUIIOCTPUPYIOIIUX IPU3HAKNA
MIPOTEKaHUsl peakuuii HOHHOro oOMeHa (0Opa3oBaHME OCAaJlKa, BBIJEIICHUE ra3a
o0Opa3oBaHHE BOJbl); OMNbBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI OKHCIUTEIbHOA
BOCCTAaHOBUTEJBbHBIX pEaKIUi (TOpeHHe, pPeakluu pPa3JIoKEeHUs, COeIUHEHUs)]
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C MOMOIIbI0 KaYECTBEHHBIX pEaKIUij
Ha MOHBI; pEUICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4

Hemeranns u ux COCIUHCHU A

2.1

OOmass  xapaktepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB
XapakTepHble cTeneHn okucieHus. CTpoeHne u pU3NUecKue CBOHCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XUMHUYECKHME CBOWCTBA Ha NpUMEpPEe XJIOP3
(B3auMozelicTBUE € MeETalylaMu, HEMETAJUIaMM, LIeJIo4aMu). XJIOPOBOAOPOJ]
ConsiHast KMCIO0Ta, XUMUYECKHE CBOICTBa, MOdyuyeHUe, npuMeHenue. JleiicTaug
XJIOpa W XJIOPOBOAOPOJA HA OpPraHM3M 4YeJoBeKa. Baxueniine XJIOpUAbl U WX
HAaxO0’KJICHHUE B IIPUPOJIE

2.2

OOmast xapakTepucTuka 531eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIeHUsA. CTpoeHne u (U3NUECKUE CBOWMCTBY
MPOCTBIX BEIIECTB — KHUCJIOpPOJa M cepbl. AJIIOTPOINHBIE MOAU(PUKALUN
KHCJIOpPOJIa U Cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOPOI, CTPOCHHUE
¢usnyeckue M XuMmMudeckue cBoWcTBa. OKCHIBI Cepbl Kak IPEeICTaBUTEIN
KHUCJIOTHBIX OKcHIOB. CepHasi KMciO0Ta, (GU3NYECKHE M XUMHUYECKHE CBOICTBY
(obmme kak mpeAcTaBUTeNs Kiacca KUCIOT U cnenuduueckue). XuMUUECKUd
peakiuy, Jexallue B OCHOBE HPOMBIIIJIEHHOTO CIOco0a MONy4eHHUs CepHOM
kucnotThl. [Ipumenenne. Conu CEpHOM KHUCIIOTBI, Ka4ECTBEHHAs peakLus HAY
cynbdar-uoH. Haxoxxnenue cepbl U €€ COeQMHEHUI B mpupoje. XUMHUYECKOd
3arpsiI3HEHUE OKpPYXKAloLel Cpeapl COSAUHEHMSIMH Cepbl (KHUCIOTHBIE 10N

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CITIOCOOKI €0 MPEIOTBPAIICHHS
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OOmass xapaxkTepucTuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOeHHs)
aTOMOB, XapaKTE€PHbIE CTENEHU OKUCIIEHUS. A30T, paClIpOCTPAHEHUE B IPUPOJIE
¢usnyeckue n xuMudeckue cpoiictsa. Kpyrosopot asora B mpupoje. AMMuUak
ero (usnueckue M XMMHUYECKHE CBOWCTBA, Mojy4yeHHe M mnpuMmeHeHue. Coin
aMMOHMUSI, UX (U3NYECKUE U XUMUYECKHEe CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peakiys Ha MOHBI aMMOHHMs. A30THas KUCIIOTa, e€ MoJy4yeHue, Gpusnueckue U
XMMHYECKHe CBOiicTBa (OOIIME Kak TMpeICTaBUTENs Kiacca KHUCIOT U
cneuu¢puyeckue). Vcrnonp3oBaHHEe HUTPATOB U COJEW aMMOHHUS B KadyeCTBd
MUHEPAJIBbHBIX yn0O0peHui. XUMHYECKOe 3arpsi3HEHUE OKpYy)Karolled cpeb)
COCMHEHUSMH a30Ta (KUCIIOTHBIC JOXKIH, 3arps3HCHHE BO3yXa, IOYBHI W
BOJIOEMOB)

24

®ocdop, amnorponHble Moaudukanuu ¢ochopa, puznUecKrHe U XUMHUYECKUd
croiictBa. Oxcun dochopa(V) u  dochopHas kuciora, ¢uznueckue W
XUMHYECKHE CBOKMCTBa, moiydeHue. Mcnomb3oBanue ¢ocdaroB B KadecTBd
MUHEPAJIBHBIX YI00pEHHI

2.5

Oo6mass xapaktepuctuka 3yeMeHToB I[VA-rpymmbel. OcoOeHHOCTH CTpoeHWs)
aTOMOB, XapaKTepHbIE CTENEHU  OKUCIEHHUA. YTJIEepoid, aJIOTPOIHBIA
Moau(UKAIMK, pPACIPOCTPAHCHHE B MPUPOAC, (UINUSCKUE WU XUMHUYECKHUG
cBoiicTBa. Ancop6mus. Kpyrosopot yriepozaa B pupojae. OKCHIBI yriiepoa, uy
(dbu3MYecKne MW XHUMHYECKHE CBOWCTBA, JIEWCTBHE HA JKUBBIE OPTraHU3MBI
MOJIy4€HUE U MPUMEHEHHE. DKOJIOrHYecKUe MpoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa(lV); rumote3a rno0aibHOrO TMOTEMJIEHUS KIMMaTa; HapHUKOBHIN
a¢dekTt. YrompHas KUCIO0Ta U €€ CoNd, X (PU3NYECKUE U XUMHUYECKHUE CBONCTBA
MojlyueHne W TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH U CEITECKOM
XO035CTBE

2.6

HepBOHa‘IaHBHBIC IOHATHS 00 OpraHU4Y€CKUX BCHICCTBAX KaK O COCIAMHCHHUAX
yriepoaa (MCTaH, 9TaH, 3TWJICH, AalCTHUJICH, 3JTAHOJI, TJIMLCPHUH, YKCYCHasl
KI/ICHOTa). Hx cocraB MU XHMMHYECKOE CTPOCHHUC. IlonsiTue 0 OHOJIOrHYECKN
BaKHBIX BCIHICCTBAX: JXUpAX, 6GJIK3.X, YIJICBOJAAaX — U UX POJIM B JKXU3HU YCIIOBCKA
MaTepI/IaJIBHOG CANMHCTBO OPraHNYCCKUX U HCOPTaHNYCCKUX COGILI/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢pusndeckne 1 XMMHYECKHE CBOMCTBA, MMOJyYCHHE U MPHMEHEHHIE
Coemunennss KpemHus B mpupoge. OOIme mnpeacTaBieHUs 00 OKCHIG
kpemausa(IV) u kpemuueBoi kuciiore. CHUIMKATBhI, UX UCIOJIB30BaHUEC B OBITY
MCAUIIUHC, HpOMBIH_UIeHHOCTI/I. Ba)KHCfH.HHe CTpOI/ITCJIBHLIe MaTepI/IaHLI
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xkene300eToH. [Ipobrmembl OGe3omacHOT(
HNCITIOJIB30BAHUS CTpOI/ITeJIBHBIX MaTCpI/IaJIOB B HOBCCI[HGBHOﬁ JKN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: H3y4YeHHE O0pa3l0oB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJITHOM KHUCIJIOTBI; IIPOBEICHHUE KAaYECTBEHHBIX PEaKLMi HAa XJIOpUA-
WOHBl M HaOJIIOJICHHE MPHU3HAKOB HX IPOTEKAHUS; OIBITHI, OTpPaXKAIOIIUE
¢u3nveckue 1 XMMUYECKHE CBOWCTBA raJIoOT€HOB M UX COCTUHEHUN (BO3MOKHO
UCIIOJIb30BAHUE BHIECOMATEPHAIIOB); O3HAKOMJIEHHE C 00Opas3lamMH XJIOPHOB

(ramoreHnIoB); O3HAKOMJIEHHE C oOpasllamMu cepbl U €€ COCIUHEHUSIMH




(BO3MOKHO  HCHOJb30BAaHUE BUJEOMATEPHANIOB); HAOJIOJIEHUE Ipolecca
oOyriimBaHusl caxapa IMoj JACHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHON KHCIIOTHI;
M3Yy4YeHHE XMMHYECKHUX CBOWCTB pa30aBIIEHHOW CEPHON KHUCIOTHI, MPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyiabdaT-uoH U HaOIIOJeHHe TMpu3Haka eé
MPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NYECKUMU CBOMCTBaMH a30Ta, (hocdopa u ux
COeIUHEHNI (BO3MOXKHO HCIIONB30BaHWE BHUAEOMATEpUasoB), obOpaslaMu
a30THBIX U (OCPOPHBIX YAOOPEHHUIA; OTydeHHE, COOMpaHue, pacliO3HABAHKE U
U3y4YeHHE CBOMCTB aMMHaKa; IIPOBEJEHUE KAYECTBEHHBIX pEaKUUi Ha HOH
aMmMoHHS W ¢docaT-WOH H U3YYCHHE MPHU3HAKOB WX MPOTEKaHUS,
B3aMMO/JICHCTBUE KOHIIECHTPUPOBAHHON a30THON KHUCIIOTHI C MEIbIO (BO3MOXHO
WCIOJIb30BaHNWE BHJIEOMATEPHANIOB); HU3YUYEHHE MOJENeH KpPUCTAITMYECKUX
pemérok anMasa, Tpaduta, (QynIepeHa; O3HAKOMIIEHHE C MPOLECCOM
ancopOLMu PacTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YITIEM U yCTPOMCTBOM
MPOTUBOTA3a; MOJy4eHUEe, coOMpaHUe, PAClO3HABAHWE M W3YyYECHHUE CBOWCTB
YIJCKUCIIOrO Tra3a; MPOBEICHHWE KAauyeCTBEHHBIX peakluii Ha KapOoHAT- U
CUWJIMKAT-UOHbl U H3YyUYECHHUE TMPU3HAKOB HX MPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOW MPOMBIILUICHHOCTH; PEUIEHUE 3KCIEPUMEHTATBHBIX
3a/1a4 1o TeMe « BakHelre HeMeTaJlJIbl U UX COEIMHEHHUS

MeTamisl 1 UX COSIMHECHUS

3.1

06111351 XapaKTCpI/ICTI/IKa XUMHUYCCKUX DJIEMCHTOB — MCTAJIJIOB HA OCHOBAHHUU HX|
nojnoxxenus B Ilepuomnueckodt cucreme XuMmMuU4eckux daemeHTtoB .M
MenneneeBa u ctpoeHusi arToMoB. CTpoeHHE METAIOB. MeTalmnyecKkas CBs3b U
METaJUIMYeCKass  KpUCTaUIMYECKass  pemeérka.  DJICKTPOXUMUYECKUU  Psijy
HaIpsKEHUH METaJIOB

3.2

dusznuecknue U XUMHYECKUE CBOMCTBAa MeTauioB. OOmme crnocoObl MoaydeHus|
MeTauioB. [IoHATHE O KOPPO3UU METAJJIOB, OCHOBHBIC CITOCOOBI 3aIHUTHI UX OT
koppo3uu. CruiaBbl (CTallb, YyTyH, JOPATIOMHHNANA, OPOH3a) M UX MPUMCHCHHE B
OBITY ¥ IPOMBIIIICHHOCTH

33

[lemounpie MeTaybl: TosoxkeHue B Ilepuoamueckoil cucteMe XUMHYECKUN
snementoB .M. MeHneneeBa; CTpO€HHE MX aTOMOB; HAXOXICHHUE B MPUPOAE
dusnueckre U XUMUYECKUE CBOMCTBA (HA MpuMepe HaTpus U Kaius). OKCuabl H
TUAPOKCHIIBI HaTpus W Kanus. lIpuMeHeHue IIeNOYHbIX METAUIOB U UX
COE€IMHEHUN

34

IllenoyHno3eMenbHBIE  METa/UIbl MarHuii W KaJbI[MA: TOJIOXKEHHUE B
[Iepnonnueckoil cucreme xuMmuueckux snemeHToB .M. Menneneesa; cTpoeHuq
UX aTOMOB; HaxoxiaeHue B mpupojae. DHU3NUECKME U XHUMHUYECKUE CBOMCTBA
MarHus M Kaiblius. BakHelmue coequHeHUs KaubIUs (OKCHI, THIPOKCH]]
cosint). JKECTKOCTBh BOJIBI U CITOCOOBI €€ yCTpaHEHUs

3.5

AmoMuHui: nonoxenue B Ilepunonnueckoit cucreme XUMUYECKUX dineMeHToB .1
MeHneneeBa; CTpPOEHHME aroMma; HaxOoXKACHHEe B npupoae. DPusznyeckue n
XUMHYECKHE CBOMCTBA aTfOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHJIA U THIPOKCUIY
ATFOMHUHUS

3.6

Kenezo: nonoxenue B [lepuoanueckoin cucteMe XuMu4deckux 3iemeHTos /.M.




MenzeneeBa; CTpoeHHE aTroMa; HaxoXKJeHue B mnpupoge. Pusmyeckue u
XUMUYECKHE CBOWMCTBa xene3a. Okcuapl, TUApokcuabl U comu sxeneza(ll) u
xene3a(lll), ux cocras, CBOMCTBA U MTOJTyYCHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMIICHUE C 00pasllaMyi METaUIOB U CILIABOB
X (U3HYECKUMU CBOWCTBAMHU; H3yUCHHUE PE3yJIbTaTOB KOPPO3WU METAJUIOH
(BO3MOXHO HCIIOIH30BAaHUE BHICOMATEPHAIOB), OCOOEHHOCTEH B3aUMOICHCTBYS
OKCHJa KajJblUsl W HaTpus C BOAOM  (BO3MOXHO  HCIIOJb30BaHUG
BUJICOMATEPHAJIOB); UCCIEIOBAHUE CBOMCTB KECTKOM BOJBI; MpOLECca FOPEHUS
xKeleza B KHCIopoie (BOZMOXKHO MCIOJIb30BaHNE BUIEOMATEPHAIIOB); TPU3HAKOH
MPOTEKAaHUs KAYECTBEHHBIX pPEaKIMii Ha MOHBI (MarHus, KalblUs, aTlOMUHUS
uunka, xene3a(ll) u xxeneza(Ill), meau(Il); HabmroneHNE U ONMCaHUE MPOIIECCOH
OKpaIlllMBaHUsl TUIAMEHW WOHAMU HaTpus, Kajaus ¢ Kalblus (BO3MOXKH(Q
WCIIOJIb30BAaHNE BHJIEOMATEPUANIOB); HCCIIENIOBAaHUE aM(QOTEPHBIX CBOKUCTH
THIPOKCHUIa QTIOMHUHHS W THIPOKCHJA ITMHKA; PEHICHHE SKCIICPHUMCHTAILHBIX
3aja4 no teMe «BakHeHIe MeTaliibl ¥ UX COSIHMHEHMS

XUMUs ¥ OKpy’Karolas cpena

4.1

HoBbie matepuansl U TexHonoruu. BemectBa m maTepuasnbl B MOBCEIHEBHON
JKW3HU YeJIoBEKa. XMMHS U 310pOBbe. be3omacHoe MCMOIb30BaHHE BEIIECTB W
XUMUYECKUX peakiuii B ObITy. IlepBas momomp MpU XUMHYECKHUX OXKOTrax H
OTPABJIEHUAX

4.2

OCHOBBI PKOJIOTUYECKOW TPAMOTHOCTH. XMMHUUYECKOE 3arpsI3HEHUE OKPY KaIOIICH
cpensl IIJIK. Ponp xumum B pemieHuu skojiorndeckux mnpodnem. [Tpuponnbig
UCTOYHHUKH YTJIEBOAOPOAOB (yrosib, MPUPOAHBIM Tra3, He(Th), MPOAYKTHl HX
nepepaboTKH, UX POJib B OBITY U IPOMBIIIIEHHOCTH

4.3

XUMHUECKUH SKCIIEPUMEHT: M3ydeHHe 00pas3IoB MaTepHalioB (CTEKIIO, CIUIABHI

METaJJIOB, OJIMMEPHbIE MaTEPUAJIbl)




IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE pe3ynbTaThl OCBOCHUS TIPOTPAMMBI OCHOBHOTO OOIIEro o00pa3oBaHUs
JIOCTUTAIOTCS B X0/1¢ 00y4YEeHHs] XMMHUU B €IMHCTBE Y4eOHON U BOCIUTATEIbHON 1€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUWCKHUMH  COLIMOKYJIBTYPHBIMH W TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMUA B OOIIECTBE MpaBWJIaMU U HOPMAMH TMOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CAMOIO3HAHMS, CAMOPA3BUTHSL U COIMATM3AIINN 00yYatOIIUXCsl.

JIMYHOCTHBIE Ppe3yNIbTaThl OTPaXKal0T T'OTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MHO3UTHBHBIX IEHHOCTHBIX OpI/IeHTaL[I/Iﬁ U paCHIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHUCJI€ B YaCTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOI'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJeni0, MOHUMAaHMs 3HAUYEHUS XUMHUYECKOW HAyKd B JKU3HU COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIJIQJIETh TOCTOBEPHOU MHGOpMaIueil 0 MepeqoBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBOI U OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSX 00 yCTpOWCTBE
MHpa 1 00IIECTBa;

2) rpa:kIaHCKOr0 BOCIMTAHUS:

MNpEaACTaBJICHHUA O COLUAJIIBHBIX HOpMax M IIpaBUJIaX MCEKIIMYHOCTHBIX OTHOILICHUH B
KOJIJICKTUBE, KOMMYHPIKaTI/IBHOfI KOMIICTCHTHOCTHU B O6HI€CTBCHHO HOHG3HOﬁ,
y4eOHOMCCIE0OBATEIbCKON, TBOPUYECKOW M JAPYTMX BHAAX JEATCIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HONW COBMECTHON JEATENIbHOCTH MPU BHIMOJIHEHUH Y4eOHBIX, TO3HABATENIbHBIX 33/1a4,
BBIMOJTHEHUH XHUMHUYECKHUX DSKCIEPUMEHTOB, CO3JaHUM Y4EOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOILM B Tpoliecce ITOH yueOHOW AesTeNbHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE TIOBEJEHHWE W TIOCTYNKH CBOMX TOBApPHUIIEH C MO3WUIUU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIIEICTBUI TTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHPOBO33PEHUYECKHE  TPEJACTABJICHHS O  BEIIECTBE W  XUMHUYECKOM  PEaKIUH,
COOTBETCTBYIOILLIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKU U COCTaBJIIOLIME OCHOBY ISt
IIOHUMAaHUA CYIIHOCTHU H&y‘—lHOfI KapTUHBI Mupa, IpEaACTAaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aUMOCBSA3SX YENIOBEKa C MPUPOTHON CPeoid, O posu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HAaBaTeNIbHbIE MOTHUBBI, HAIPAaBJICHHbIE HA IMOJYYEHHE HOBBIX 3HAHUU MO XUMHH,
HeoOxXonuMble st OOBSICHEHUs HAOMIOAAeMbIX TPOIECCOB U SBICHHUI, MO3HABATEIbHOM,
MH(GOPMALIMOHHON M YUTATEIBCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOSTEIILHON PabOThI
C y4eOHBIMHM TEKCTaMH, CIIPAaBOYHOH JIUTEPATypOH, AOCTYIMHBIMH TEXHHYECKUMHU CPEICTBAMU
WH(POPMAIMOHHBIX TEXHOJIOTHH;

HWHTEpEC K OOYYEHHWIO W TO3HAHUIO, JII0OO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W HMCCIIEIOBATEIBCKON JEATEIHLHOCTH, K OCO3HAHHOMY BBIOODPY
HaIpaBJIEHHOCTU U YPOBHS 00yUYeHUS B JajbHeHIIeM;

4) popMupoBaHUA KYJbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKH Ha 3JI0pOBbI 00pa3 >KW3HHM, OCO3HAHHE MOCIEACTBHA U HEMPHUITHE BPEIHBIX



MpUBBIYEK (YMOTPEOJIEHUsI aJIKOTOJsl, HAPKOTHKOB, KYPEHHs), HEOOXOIMMOCTH COOJIIO/ICHUS
mpaBmwI 0€30MacHOCTH MPH OOpalleHWH C XUMHYECKHMMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TpyaoBOro BociuTaHus:

WHTEPEC K MPAKTUUECKOMY M3yUCHHIO MPOPECCHuid U Tpyaa Pa3IndHOrO PoJia, YBAKCHHUE K
TpyLy U pe3yjibTaTaMm TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUs
OPEeIMETHBIX 3HAHUW 1O XUMHH, OCO3HAaHHBIM BBIOOP MHIUBUIYAJbHOW TPAEKTOPUU
NPOAODKEHUS 00pa3oBaHUs C yYETOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCmemHoi mpohecCHoHaNbHOW AeATeIbHOCTH U
pa3BHUTHSA HEOOXOUMBIX YMEHUN, TOTOBHOCTH aJIalITUPOBATHLCS B IPOGECCUOHATILHOU Cpelie;

6) 3K0J1I0TMYEeCKOT0 BOCTIUTAHUS

9KOJIOTUYECKH 11e7IeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK UCTOYHHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHWE IIEHHOCTU 3J0POBOTO M 0€30MacHOr0 00pasza KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMYECKOMY U TICHXWYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHHUS TIPABMIJI O€30MaCHOTO MOBEICHUS TIPH paboTe ¢ BEIIECTBAMH,
a TaKkKe B CUTYalUsX, YIPOXKAIOIIUX 3A0POBBIO U KU3HHU JTIOJCH;

CIIOCOOHOCTH TPHUMEHSATHh 3HAHUS, MONydyaeMble NMpPU HM3YyYEHUU XUMHH, 7S PelleHus
3a/1a4, CBSI3aHHBIX C OKPYKAIOIICH MPUPOAHON CPEIOil, ISl TIOBBIIIIEHUS YPOBHS 9KOJIOTHYECKON
KyJbTYPBI, OCO3HAHHUS TI00ATLHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTel WX pelleHus
MIOCPEACTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMEHHS PyKOBOJICTBOBATHCS UM B
II0O3HABATEJILHOM, KOMMYHUKATUBHOM Y COLIMAJIbHON IIPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MertanpenMeTHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMbIE A (OPMUPOBAHUS
MUPOBO33pEHUsl OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUI, TUNOoTe3a, (aKT, CHCTEMa,
MPOILECC, IKCIIEPUMEHT U JPYTroe.), KOTOPbIe UCIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYeOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM HAy4YHOW KapTWHE MHpa, ¥ YHUBEpCalbHbIC yueOHbIC AeicTBUS (MO3HABATENbHEIC,
KOMMYHHUKATHUBHBIC, PETYISITUBHBIE), KOTOPbIE O0ecrneynBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUIAHHPOBAHUIO M OCYIIECTBICHHUIO YICOHOH JIeATeThHOCTH.

IMo3HaBaTeIbHBbIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHS

ba3oBble JJornyeckue qeMcTBUS:

YMEHHSI HCHOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHMIA:
pacKpbIBaTb CMBICT XHUMHUYECKUX TOHATHH  (BBIIEISATH WX XapaKTepHble IMPU3HAKH,
yCTaHaBIMBATh B3aMMOCBS3b C JAPYTUMU MOHATUSMHU), UCTIOIH30BATh MOHATHUS U1 OOBICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS W KPUTEPHUH Ui KiacCUPUKALUU
XMMHUYECKHUX BEIIECTB M XUMHUYECKUX PEaKIUi, yCTAHABIMNBATh MPUINHHO-CIICJICTBEHHBIC CBSI3U
MEXTy 00BEKTaMU U3YYCHHSI, CTPOUTH JJOTHYECKHE PACCYKIACHHS (MHIyKTHUBHBIC, ICTyKTUBHEIC,
10 aHAJIOTHH ), JICJIATh BBIBOJBI U 3aKITIOUCHHUS;

YMEHHE MPUMEHITHh B MPOIECCe TO3HAHMS MOHATHS (IIPSIMETHBIC W METAlpeMETHBIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJEIH, HCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATH MTHPOKO
MIpUMEHsIeMble B XMMHH MOJI€JIbHbIE MPECTABICHUS — XUMUYECKUI 3HaK (CHMBOJI DJIEMEHTA),
xuMuueckass (GopMylna M ypaBHEHHE XUMHYECKOW peaklud — TpU pelIeHud ydeOHo-
MO3HABATEeNbHBIX 3a/lad, C Y4YETOM OTHUX MOJAENBHBIX TMPEJICTAaBICHUH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U



XUMHUYECKHX DPEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3y4aeMbIX MPOIECCaX U SBICHHUSIX.

Ba3oBble uccienoBaTe/bCKue 1eHCTBUA:

YMEHHE HUCIOJB30BaTh IMOCTABJICHHBIC BONPOCHI B KAa4eCTBE MHCTPYMCHTA TO3HAHHS, a
TakKe B KadeCTBE OCHOBBI T (OPMHUPOBAHUS THUIOTE3Bl IO MPOBEPKE TMPABHIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHMIA;

npuoOpeTeHne OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMM M MPOBEACHHUIO YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0AaTh 32 XOI0OM MpoIlecca, CaMOCTOATEIbHO MPOTHO3UPOBAThH €r0
pe3ynbTaT, (GOpMyIUpOBaTh OOOOIICHHS M BBIBOJBI MO pE3yJbTaTaM IPOBEIEHHOTO OIbITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJICIaHHON padoTe.

Paborta ¢ unopmanmeii:

YMEHHE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH MH(DOPMAIIUIO PA3INIHBIX BUIOB
1 (HOpM TIPEICTABIICHHSI, ITOJIyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYYIHO-TIOMYJIIPHAS JINTEPATypa
XUMHYECKOTO COJICP)KAaHUs, CIpPaBOYHBIC TOCOOMS, pecypchl WHTepHETa), KPUTHYECKU
OLICHHUBAThH MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

yMEHHE MPUMEHSATh Pa3IUYHbIE METO/IBI M 3alIPOCHI IPU MOUCKE U 0TOOpe MH(DOpPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BBIMIOJIHEHUS YU€OHBIX M MO3HABATEIbHBIX 3a7a4
OTpeAeNEHHOTO THIIA, MPUOOPETEHHE ONbITa B OOJIACTH HCIOIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIaICHHE KYJIbTYpO aKTUBHOTO HCIIOIH30BAHUS Pa3IMIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIHHO BBIOMPATH ONTUMAIBHYIO (QOpMYy TpeACTaBICHUS
UHPOpPMAIIMU W WILTIOCTPUPOBATH pEIIaeMbIe 3a/1a4d HECJIOKHBIMH CXEMaMH, JHAarpaMMaMU,
npyrumu popmamu rpaduku U UX KOMOUHALUSAMU;

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B Ipolecce y4eOHOW U HCCIeI0BaTEIbCKOM
NEeSATeNIbHOCTH UH(POPMALIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJTbCKOTO X034iCTBa U TPaHCIIOPTa
Ha COCTOSIHHE OKPYXKAIOIIe MPUPOAHON CpeIbl.

KoMMmyHuKaTHBHBIE yHUBEpPcaabHbIe yueOHbIe 1eiiCTBHUS:

yMEHHs 3aJaBaTh BOIpPOCH (B XOoJe auanora ©u (Wiu) AWCKYCCHU) MO CYIIECTBY
oOcyxmaemMoii Tembl, (HOPMYIHPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUSI PECTABIIATE MOJyYCHHBIC PE3yJIbTAThI TO3HABATEIHFHON JACSITETLHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTAIUI0 PEe3YJIbTATOB BBHIMOTHCHHS XUMHUYECKOTO
JKCTIEpUMEHTa (J1a00paTOPHOTO ONBITA, JAOOPATOPHON pPAOOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JIEATETbHOCTH TPU PEIICHUH BO3HHUKAIOUIMX MPOOJIeM Ha OCHOBE y4éTa
OoOIIMX HMHTEPECOB W COTJIACOBAHMs MO3UIUH (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBD», KOOPJMHAIIHSI COBMECTHBIX JCHCTBHIA, ONpeAeIieHUe KPUTEPHUEB MO OIICHKE KayecTBa
BBITIOJTHCHHOW paOOTHI U IPYTHE).

PeryasiTUHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE IeiiCTBUS:

YMEHHE CAaMOCTOSTEIBLHO ONPEICISITh EeNN ACITSIbHOCTH, TUIAHUPOBATh, OCYIIECTRIISATH,
KOHTPOJHMPOBaTh U TNpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubonee H(PQeKTUBHbIE CHOCOOBI pelIeHHs Y4YeOHBIX UM TO3HABaTENbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISITh WM KOPPEKTHPOBATH MPEAJOKEHHBIM alrOpuTM NEUCTBUN MpHU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4ETOM TMONYy4YeHHs] HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTaxX —



BCIICCTBAX U PCAKLUAX, OHCHHUBATH COOTBCTCTBUC MOJJYUCHHOTO pC3yJibTaTa 3asIBIICHHOM Ociu,

YMEHHUE UCIIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPeIjiaraéMbl€ B YCJIOBUU 3aJaHUN.
HNPEIMETHBIE PE3YJIBTATHI
B cocraBe mpenMeTHBIX pe3yJbTAaTOB IO OCBOCHUIO O0053aTEIbHOIO COAEpIKAHMS,
YCTaHOBJICHHOTO JaHHOM (enepanbHOil paboueld mporpaMMoi, BBIIEISIOT: OCBOEHHbBIE

0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUM, crneruduyueckue s

HpeﬂMeTHOﬁ obnactu «XI/IMI/IH», BHUABI JACATCIBHOCTH IIO IIOJIYYCHHUIO HOBOI'O 3HAHHA, €TI0

HHTCPIIPCTAINH, npeo6pa30BaHmo U IIPUMCHCHUIO B pAa3JINIHBIX y‘IC6HbIX 1 HOBBIX CUTYyalluAX.

K konuy obyuenus B 8 kiacce mpeaMeTHble pe3yibTaThl Ha 6a30BOM ypOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH y 0OYUAIOUINXCS YMEHUHA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHSTHUA: aTOM, MOJEKYJa, XUMUYECKH
9JIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs H
HEOJTHOPO/IHAsI), BAJICHTHOCTh, OTHOCHTENIbHAs aTOMHAas M MOJIEKYJspHas Mmacca,
KOJIM4YCCTBO BCHICCTBA, MOJIb, MOJIIpHasA Macca, MacCoBad nO0Jd XHUMHYCCKOIO
BIIEMEHTAa B COCIMHEHHH, MOJISIPHBIA 0O0BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJIb,
QJICKTPOOTPUIATCIBbHOCTDL, CTCIICHL OKUCIICHUA, XUMHUYCCKasA pCaKius, KJ'IaCCI/I(bI/IKaIII/Iﬂ
PEaKIHii: peakiui COSAMHEHUS, PEAKIIUHU PA3IIOKEHHSI, PEaKIIH 3aMETECHHSI, PEaKIIH
o0MeHa, K30- U HIOTEPMHUYECKHE PEAKIINH, TETUIOBOM 3(PEeKT peakiuu, aapo aToma,
JNIEKTPOHHBIA CJION aTtoMma, aTroMHas opOWTadb, paAuyC aToMa, XUMHUYECKas CBS3b,
NOJISIpHAsl M HEMOJIApHAas KOBAJICHTHAsl CBSI3b, MOHHASI CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi JA0Js BellecTBa (MPOIIEHTHAs KOHIIEHTPAIUs1) B paCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSTHS MTPU ONMUCAHUH BEIIECTB M UX MPEBPAIICHUI;

HCIIOJIB30BAaTh XHWUMHYCCKYIO CHMBOJIUKY [JI1I COCTAaBJICHHUA (i)OpMYJ'I BCUICCTB H
YpPaBHEHUN XUMUUYECKUX PEAKIIU;

ONnpeac/IsAiTb BAJICHTHOCTH aTOMOB JJICMCHTOB B 6I/IHapHBIX COCAUHCHUAX, CTCIICHb
OKHUCJICHUsA DJJIEMEHTOB B 6I/IHapHI)IX COCIUHCHUAX, IMPUHATICIKHOCTE BCIICCTB K
onpeAenéHHOMY Kjaccy COEOUHEHHM 1o QopmyiaMm, BHJI XHMHYECKOH CBS3U
(KoBaJIeHTHAsl ¥ HOHHAs) B HEOPTaHUYECKUX COEIMHEHUSX;

packpeiBaTh cmbica llepuoguueckoro 3akona [[. M. MenaeneeBa: 1€EMOHCTPUPOBATH
IIOHUMAaHHUEC nepnonnquKoifI 3aBUCHUMOCTH CBOMCTB XHUMHYECKHX DIIEMEHTOB OT HX
nojiockeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUS, 3aKOHa ABOTaipo;

ONMCBHIBATh M XapakTepu3oBaTh TaOmuuHyro Qopmy Ileproamyeckold cHCTEMBI
XUMUYECKUX JJIEMEHTOB: pa3iudaTh MOHATHS «TJIaBHas moarpymnma (A-rpymmna)» u
«nobounas mnoarpynna (b-rpymnma)», Mameie W OOJbIIME TEPUOMABI, COOTHOCHUTH
0003HavYeHHsI, KOTOpbIe UMeroTcs B Tabnuue «l[leprognueckas cuctemMa XUMHYECKHX
anementoB /. M. MeHnaeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeiesieHue UX 1Mo 3IEKTPOHHBIM CJIO0SIM);

KJIACCU(PUIIMPOBATh XMMUUYECKHE AIEMEHThI, HEOPTaHUYECKHE BEIeCTBa, XMMHUUYECKUE
peakiuu (MO0 YHCIy U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIIOBOMY

dbdexry);



XapaKTEepU30BaTh (OIMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIacCoB, MNOATBEpXkJas ONMCAHWE IPUMEpPAaMHU  MOJIEKYJSIDHBIX  ypaBHEHMH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHii;

IPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAau€CTBEHHOI'O COCTAaBa,
BO3MOXHOCTH MTPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B PA3JIMUHBIX YCIOBUIX;
BBIYUCJIATE OTHOCHUTCIbHYIO MOJICKYJISIPDHYIO U MOJIAPHYIO MacCChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XMMUYECKOTO AJIEMEHTa 110 (hopMyJie COeTUHEHHUS, MACCOBYIO JOJIO BEIIESCTBA B
pacTBOpe, MPOBOAUTE PACUETHI [0 YPABHEHUIO XUMUUYECKON PEeaKLny;

IMPUMCHATH OCHOBHBLIC OIICpalvun MBICIIUTEIbHOMN JACATCIIbHOCTH — aHaJINu3 U CHUHTC3,
cpaBHEHME, 0000IIEeHNE, CHUCTEMATU3ALUI0, KIAaCCU(PUKAIUIO, BBISIBICHUE MPUYUHHO-
CJICACTBECHHBIX CBSI3EH — JJI1 N3Y4YCHUSA CBOMWCTB BEHICCTB U XHUMHUYCCKHX peaKHI/II\/'I,
€CTECTBEHHO-HAay4YHble =~ METOJbl ~ IIO3HaHUS  —  HAONIOAECHUE,  HM3MEpEHHE,
MOJIEJINPOBAaHME, SIKCIIEPUMEHT (peaslbHbIi M MBICICHHBIH);

CJIeZIOBaTh TpaBHWJaM TIOJIB30BaHUS XMMHUYECKOH TOCYIOM ¥ JIabOpaTOpHBIM
0o0opyI0BaHUEM, a TaKXe IpaBUIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMU 110 BBIIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OINBITOB MO MOIXY4YEHUIO
U coOupaHUIO ra3o00pa3HbIX BeELIECTB (BOAOpPOJAa M KHUCIOPOJA), NMPUTOTOBJICHUIO
pPacTBOPOB C ONPEAECIEHHON MacCOBOM J10JIEM paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U [POBOJUTH XUMHMUYECKHUE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILIEIOUYEH U
KHUCJIOT C TIOMOIIBIO HHIUKATOPOB (JIaKMYyC, PeHOIPTATICHH, METUIIOPAHXK U APYyTHE).

K koHIly o0ydeHust B 9 kiacce nmpeIMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE JIOJIKHBI

OTpaxaTb cHOPMHUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUH: XUMUYECKHH JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CJI0KHOE BEILECTBO, BAJIECHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XMMHUYECKas peaKuus, XUMHUYECKas
CBSI3b, TEIIOBOM 3P PEKT peaklnu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHI,
HEBJIEKTPOJIUTBI, WIEKTPOJIUTUYECKAs JUCCOLMAIMs, PpEeaklUUud HOHHOro OOMEeHa,
KaTaJln3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE peaKLHH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKUUH,  OKHUCIUTENb,  BOCCTAaHOBUTEIIb,
OKHCJICHME M BOCCTaHOBJECHHE, AJIOTPONUs, aM(pOTEepHOCTh, XMMHYECKas CBS3b
(xoBaJeHTHAsi, WOHHAs, MeTaJUIMYecKas), KpUCTAJUIMYecKas pemeéTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHYECKOM pEaKkLUH, IPEeHesbHO JOIlyCTUMAs
koHueHTpauus I1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHMX MOHATUH M NPUMEHATH 3TU
HOHSTHS [TPU ONIMCAHUM BELLIECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHMKY U COCTaBlIeHUs (OpMys BeEIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONpEACIATh BaJCHTHOCTh M CTENECHb OKUCICHHA XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PaA3JIM4YHOIO COCTaBa, NPUHAMIECKHOCTh BEUIECTB K ONPEIACIEHHOMY
KJaccy COeIMHEHMH Mo (opmyisiaMm, BUJI XMMHUYECKOM CBS3U (KOBaJeHTHAas, MOHHAs,
METaJUIN4YecKas) B HEOPraHUYECKUX COCTUHEHHUAX, 3apsij] HOHA MO XUMHYECKOU
dopmyre, xapakrep cpelbl B BOAHBIX PAacTBOpPAaxX HEOPraHWYECKUX COCIMHEHHH, TUI
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;



packpeiBaTh cMmbich Ilepuognyeckoro 3akona J[. 1. MenaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHME: OMUCHIBATh M XapakTepu3oBaTh Tabnuunyo Gopmy [leprogunueckoit
CUCTeMBbl XMMHUYECKHX OJJIEMEHTOB: pa3lnyaTh TMOHATUS «TJaBHas mnoiarpynmna (A-
rpynna)» u «moboynas mnoarpynmna (b-rpynma)», maneie u OONbIINE MEPUOJIBI,
COOTHOCHTh 0003HAu€HUs, KOTOpbIE HUMEIOTCS B TMEPUOAMYECKOW Tabmuie, ¢
YUCJIOBBIMU XapPAaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U
3apsn Aapa, 00IIee YNCIO 3JIEKTPOHOB U PACHpPEEICHUE UX 110 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIKME 3aKOHOMEPHOCTM B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COCIMHCHUH B MpeJeax MaJlbIX MEPUOAO0B M TJIABHBIX MOATPYIIT C YYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBATh XUMHYECKHE JIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMUIECCKHE
peakuuu (IO YHUCIy U COCTaBY Y4YaCTBYIOUIMX B PEaKUUU BEILECTB, MO TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTETICHEH OKUCIICHHUSI XUMHUECKUX JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME U CHEHUPUUECKHME XUMUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/IAsl OMMCAHUE MMPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKITU;

COCTaBJISITh YPABHEHHUSI SJICKTPOJIUTHUYECKONM JUCCOUMALIMU KUCIIOT, HIEI0YEH U COJIEH,
MIOJIHBIE U COKpALIEHHbIE YPAaBHEHUS PEaKIMi HOHHOIO OOMEHa, YpaBHEHUS peaKlUid,
MNOJTBEPXKJAIOLINX CYIIECTBOBAHME T'€HETUYECKOM CBA3M MEXAy BeEllecTBaMU
Pa3JINYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUsI XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEILIECTB, MaCCOBYIO
JIOJTF0 XMMUYECKOT0 JIeMeHTa 1o (popMyJie COeTMHEHUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEAKUU;

coOnrofaTh TMpaBWia MOJB30BAaHUS XHMHUYECKOM TMOCyIoil ©  1abopaTOpHBIM
o0opysoBaHHEM, a TakKe MpaBuiIa OOpalleHUs C BEIIeCTBAMU B COOTBETCTBUHU C
WHCTPYKIMSMHU TIO BBITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
¥ cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa M YIIIEKHCIIOT0 Tasa);

MIPOBOJIUTh PEAKIMH, MOATBEPKAAOIINE KaUECTBEHHBIM COCTaB Pa3IMYHbIX BEIECTB:
pacmo3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUI-, MOAUI-, KapOoHaT-, docdart-,
CWJIHMKAT-, Cylb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI HU3YYECHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AEATENBbHOCTH — aHAIW3 U CUHTE3,
CpaBHEHHE, O0000IIEHHE, CHUCTEeMATHU3AIHMI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHUS CBOMCTB BEIUECTB M XHUMHUYECKUX PEAKLMM, €CTECTBEHHO-
HayyHble METOJbl IIO3HAHUS — HAOJIOJIEHUE, W3MEpPEHUE, MOJEINPOBAHUE,
9KCIIEPUMEHT (PEaJbHbIM U MBICICHHBIN).



MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble peIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘IaHBHHe XUMHNYCCKUC ITOHATHA»

1.1

PaCKpbIBATb CMBICII OCHOBHBIX XUMHUYCCKHUX HOHATHH: aToOM, MOJICKYJIa
XMMHUYECKHI AJIEMEHT, MPOCTOE BEIIECTBO, CJI0XKHOE BEIIECTBO, CMECH
(oHOPOIHAS ¥ HEOJHOPO/IHASI), BaJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAS
U MOJICKYJsIpHAsh Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISPHAs
Macca, MaccoBas JOJs XHMHYECKOTO JJEMEHTa B COCIUHCHUU/
MOJISIpHBIA 00BEM, XUMHUECKash peakius, KiacCU(PUKAIUS peakiuit
pEeaKIUU COCAMHEHHMsS, PEaKUUU PA3JIOKCHUS, PEaKIUH 3aMELICHUS
peakuuu oOMeHa, 3K30- M DHJOTCPMHYECKHE pEaKIHH, TEIUIOBO]
a¢ddeKT peakiuu, pacTBOp, MaccoBas JOJs BemlecTBa (TpOIEHTHAsE
KOHIIEHTpallKsl) B pacTBOpPE

1.2

WIIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHYCCKUX MOHATHUA 1
NPUMCHATH 5TU MOHATHUS ITPU OIIMCAHWH BEIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

WCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JUIsl cocTaBiieHUs (opmyi
BEIIECTB U YPAaBHECHUN XUMHUUYECKUX PEAKIUH

1.4

pacKpbpIBaTb  CMBICJ  3aKOHOB  COXPAHEHHsS  MAacChl  BEIIECTB
IIOCTOSIHCTBA  COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO —y4Y€HMs, 3aKOHY
ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTD aTOMOB QJICMCHTOB B 6I/IHapHLIX
COCOAUMHCHUAX

1.6

KJaccuUUUpPOBaTh XMMHYECKHE pEaKIUH ([0 YUCIYy U COCTaB}
Yy4acCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (heKTy)

1.7

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccCh)
BEILIECTB

1.8

BBIYUCIIATH MAacCOBYIO JIOJI0 XHMHYECKOTO 3JeMeHTa 1o (opmyIq
COEIMHEHMUS,

1.9

BBIYUCIIAITH MACCOBYIO NOJIFO BEIIECTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYUYHBIC METOJbI TO3HAHHS — HAOIOJICHUE
HM3MEPEHHE, MOJICTUPOBAHNE, SKCIIEPUMEHT (peaIbHbIA U MBICIICHHBIN)

Ilo Teme: «Bakaeime npeaACTaBUTCIIN HCOPIraHNICCKUX BCIICCTB»

2.1

PAaCKpbIBATH CMBICIT OCHOBHBIX XUMHWYCCKUX TTOHSATHUH: OKCHJ, KHCJIOTa
OCHOBAHHUE, COJIb

2.2

OTIpeNieNIATh MPUHAIJICKHOCTh BEIIECTB K ONpEAeIEHHOMY Kiaccy
coeZiMHeHui o Gpopmynam




2.3

KHaCCI/I(l)I/IIII/II)OBaTB HCOPTraHNYCCKUC BCIICCTBA

24

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIIECCTH
pa3iIMYHBIX  KJIACCOB,  MOATBEPXKAAs  ONMCAaHHE  I[PUMEPaMU
MOJIEKYJIAPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIMI

2.5

IPOTHO3MPOBATh  CBOMCTBAa BEIIECTB B  3aBUCUMOCTH OT MUY
Ka4eCTBEHHOI'O COCTaBa, BO3MOYKHOCTH TPOTEKAHUS XHMHYECKUN
MIpEBpAILEHUH B PA3IMYHBIX YCIOBUSIX

2.6

CIelIOBaTh IPAaBWJIAM  IIOJIb30BAHMUA XUMHUYECKOM TOCYI0M W
7abopaTOpHBIM 000PYJIOBaHMEM, a TaKXKe NpaBWIaM OOpamieHus d
BEUICCTBAMM B COOTBETCTBHUM C HHCTPYKLIMSAMH IIO0 BBIIIOJHEHHK)
71a00paTOPHBIX XUMHMUYECKUX OIBITOB IO IMOJYYEHHIO U COOMpPaHUI]
ra3oo0pasHbIX BelIeCTB (BOJOpPOJA U KHUCIOPOJAA), MPHUTOTOBICHUI]
pacTBOpPOB €  ONpPEACIIEHHOM MacCOBOM JOJEH  pacTBOPEHHOI(
BEIIECTBA, [NIAHUPOBATh U IPOBOAUTH XUMHUUECKHE SKCIIEPUMEHTHI I1Q
pacno3HaBaHUIO pAacTBOPOB IIEJIOYEH M  KHUCIOT € IOMOIIbK]
WHIMKATOPOB (JaKMyc, heHosndranent, METUIOPaHK U IpyTHUe)

2.7

IIPOBOAWTD paC‘léTH 110 YPABHCHHUIO XUMHYECKOU pCaKkun

I[To Tteme: «llepmoamueckuii 3akoH u Ilepuomnueckas cuUcCTEM3
xumuueckux snaemeHToB [[. U. MengeneeBa. CrtpoeHue aTomoB
Xumudeckas cBs3b. OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIE PEAKITAN)

3.1

PaCKpbIBaTh CMBICII OCHOBHBIX XHMHYCCKHUX TOHSTHH: AApO aroma
JNEKTPOHHBIA CJIOM aToMa, aTOMHas OpOuTalb, paauyc aroma
XUMHYCCKas CBA3b, IMOJISIPHAsA W HCIOJJAPHAasA KOBAJICHTHAA CBA3b
ANEKTPOOTPHULATEILHOCTD, HOHHAS CBSA3b, MOH, KATUOH, aHUOH, CTCIICHY
OKHCJICHUS

3.2

KJIaCCI/I(l)I/II_[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

33

ONUCHIBATh M XapakTepu3oBaTh TabimuHyro ¢opmy Ilepunonuueckoi
CUCTEMBl XMMMUYECKHX DJIEMEHTOB: pa3n4aTh IIOHATHS «IJIaBHas|
noarpynmna (Arpynma)» u  «mobounas mnoxrpynma (brpymma)»
«MaJble» U «O0JIBIINE)» IEPUOIBI

34

packpeiBaTh cMbich Ilepuogmyeckoro 3akona J[.M. Menneneena
JNEMOHCTPUPOBATh MOHUMAaHHE MEPHUOANYECKON 3aBUCUMOCTU CBOMCTH
XUMHUYECKUX AJIEMEHTOB OT UX MoJjokeHus B [leproanyeckoit cucteme

3.5

COOTHOCUTh  O0O3HAueHus, KOTOpble HUMEKTCS B  TabmuIg
«Ilepnoanyeckas cucrema xumudeckux nemeHToB .M. MenzaeneeBay.
C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHMsS aTOMOB XHMHYECKUN
JIEMEHTOB (COCTaB M 3apsA] sjapa, OOlLee YHUCIO 3JIEKTPOHOB I
pacrpeesieHUe UX MO IEKTPOHHBIM CIIOSIM)

3.6

ONPECACIIATh CTCIICHb OKUCJICHUSA 3JICMCHTOB B 6I/IHapHI)IX COCIUHCHUAX

3.7

OIIPCACIIITE BUN XUMHYECKOM CBS3HU (KOB&HCHTH&H n I/IOHHaSI) B

HCOPraHNMYCCKUX COCANUHCHUAX




9 KJIACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOIM
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'0O 00111€er0 00pa3oBaHus

1

ITo Teme: «BemecTBo U XUMUYECKasl PEaKIIHsD)

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKMX IIOHATHH: pacTBOp
JJIEKTPOJIUTBI, HERJIEKTPOIUTBI, J3JICKTPOJUTHYECKAST AUCCOLMALINS
pEeaKkLuy HMOHHOrO OOMEHa, KaTajau3aTop, XUMHUYECKOe paBHOBECHE
oOpaTtumMble 51 HEoOpaTUMbIE peakuum;
OKHCJIUTEIBHOBOCCTAHOBUTEIIBHBIE peakuuu, OKHCIIUTENb
BOCCTAHOBHTEJIb, OKHCJICHHE U  BOCCTaHOBJICHHE,  aJUIOTPOIMS
aM(pOTepHOCTb,  XMMHYECKas  CBsI3b  (KOBaJCHTHAas,  HOHHAas
MeTaJUIn4ecKas), KpUCTaJUIMYecKass peméTka, CIUIaBbl, CKOPOCTH
XUMUYECKON pPEaKLUU

1.2

WIUIIOCTPUPOBAThL B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHHA 1
MPUMCEHATH OTU IMOHATHSA IMPU OIIMCAaHWU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPAaBHEHUS 3JIEKTPOJIMTUYECKON JHUCCOLMALMUA KHCIIOT
LIEI0YEH M COJICH, IIOJHBIE U COKpALIEHHBIE YpPAaBHEHUS pEaKLUi
MOHHOr0 0OMeHa

1.4

pPacCKpbIBaTh CYIIHOCTb OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ
TOCPECACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca 3TUX peaKI_II/Iﬁ

1.5

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKON pEAKIINN

IIo Temam: «Hemeramnsl M HUX CcOeAUHEHHUSI» U «MeTalllbl M UX
COCOAUHCHU A

2.1

XapaKTEepPU30BaTh (OMUCHIBATH) OOMINE U CHICIIUPUUIECKHE XUMHUECKHUY
CBOWCTBA TPOCTBIX W CJIOXHBIX BEHIECTB, MOJTBEPXkJas OIMHCAaHU(
npUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHH COOTBETCTBYIOUINY
XUMHYECKHUX PEaKIIHii

2.2

COCTaBJIATHL YpPaBHCHUIA peaKHHﬁ, MOATBCPKAAIOINX CYHICCTBOBAHHG
TCHESTHYCCKOM CBSI3U MCXKOY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

23

MIPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHUS
BO3MOKHOCTH NPOTEKAHUS XMMUYECKUX IPEBPAIICHUN B Pa3IMYHbIX
YCIIOBHSIX

24

clleZloBaTh ~ NpaBUJaM  [OJIb30BAaHUS XMMHUYECKOH mocynol 1
nabopaTopHbIM 00OpYyIOBaHMEM, a TaKXKe MpaBuUiIaM oOOpameHus d
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSAMH IO BBIOJIHEHUI]
7a00paTOPHBIX XUMHYECKHX ONBITOB IO IMOJYYEHHIO U COOMpPaHUI]
ra3000pa3HBIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

MPOBOJUTH PEAKIUH, IOATBEPXKAAIONINE KaueCTBEHHbIM COCTaB
pa3MYHBIX BEIECTB: pPAclO3HABaTh OIBITHBIM MYTEM XJIOPHI-,
Opomua, woamn, kapOonat, Qocdar, cunmkar, cyabdar,




TUAPOKCUIUOHBI, KaTHOHBI aMMOHHS, WOHBI W3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMUsS U OKPYIKAOILAsL CPEIaA»

3.1

PacKphIBaTh CMBICI OCHOBHBIX Xxumuyeckux noustui: [1JIK BemecTnaj
KOPpO3USI METAJLIOB

3.2

NPUMEHSATH OCHOBHBIE OTNEPAIMH MBICIUTEIIBHOW JCSITEIHbHOCTH |
aHaJIM3 W CHHTE3, CpaBHEHHE, O0O0OOIIEeHHEe, CHCTEeMaTH3alUI0
BBISIBJICHHE TTPUIMHHO-CIIECTBEHHBIX CBSI3€U — VISl M3YYCHHS CBOMCTH
BEIIECTB M XHMHYECKHUX PEAKIUN; €CTeCTBEHHOHAYYHBIE METO b
MO3HAaHUS — HAOJIO/IEHWEe, U3MEpPEHNEe, MOJICTUPOBAHUE, IKCIICPUMEHT]
(peanbHBIN U MBICIICHHBIN )




TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KosnuyecTBo yacos
Ne HauMeHoBaHue pa3/iesioB u
KonTtposbHbie
n/n TeM MPOrpaMMbl Beero OHTpO
padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
Xumust — BaxkHas 001acTh
11 €CTECTBO3HAHHUSA U 5
' MPAKTUIECKOH e TeIbHOCTH
YeJ0BeKa
BemecTBa n xuMuueckue
1.2 15 1
peakuuu
Hroro no paszneny 20

Pa3nes 2. BaskHelimne npeacTaBuTe Il HEOPraHUYECKUX BellecTB

Bosnyx. Kucnopon. [lonsarue

2.1 6
00 oxcumax
)7 Bonopoa. [TonsaTue o kucmorax g
' U COJISX
)3 Bona. PactBopsr. [Tonsitue 06 5 |
' OCHOBaHUSAX
OCHOBHBIE KJIaCChI
2.4 . 11 1
HEOPraHUYECKUX COSAMHEHUN
Hroro no pazaeny 30

IIpakTH4eckue
padoThI

DJIeKTpOHHbIE (LM(pPOBbIE)
o0pazoBaTe/bHbIE PECypPChl

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

bubmuorexa [{OK
https://m.edsoo.ru/7f41837¢

bu6nmmoreka [IOK
https://m.edsoo.ru/7{41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7{41837¢

but6mmoreka [JOK
https://m.edsoo.ru/7{41837¢

but6mmoreka [JOK
https://m.edsoo.ru/7{41837¢

Paznen 3. Ilepuoguueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jaemMeHToB /I. U. MenneneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeAKIUI



[Tepronnueckuii 3aKOH 1
[Tepuoandeckas cuctema

3.1
XUMHYECKHUX deMeHTOB /1. M.
Menpeneesa. CtpoeHue aroma
XUMHYECKAs CBA3b.

3.2 OKHUCIIUTEBHO-

BOCCTAaHOBUTCJIbHBIC PCAKITNN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

but6mmoreka [JOK
https://m.edsoo.ru/7{41837¢

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

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢
bubnuorexa [{OK
https://m.edsoo.ru/7f41837¢



9 KJIACC

Ne i/

HanmeHnoBaHMe pa3jieiioB U TeM
NPOrpamMMbl

Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKkIuu

1.1

1.2

1.3

[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3JIeNoB Kypca § Kjacca

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuuii

DNIEKTPONUTHYECKAsT JUCCOLHAIIHSI.
XUMHUYECKUE PEaKlui B pacTBOpax

Hroro no pasaeny

Pa3znea 2. HeMmeTa/JIbI H X COeANHEHUS

2.1

2.2

23

24

OO011as XapakTepUCTHUKA XUMHUECKUX
aneMeHToB VIIA-rpynmel. ["anorensl

OO011ast XapakTepUCTHUKA XUMHUECKUX
aneMeHToB VIA-rpynmnsl. Cepa u e€
COEINHEHUS

O6IJ.[8.$I XapPaKTCPUCTHKA XUMHUYCCKUX

sneMeHTOB VA-rpynnsl. A30T, Gpocdop u ux

COCAUHCHU A

OO011ast XapaKTepUCTHKA XUMHUECKUX
aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHUI U UX COCTUHECHUS

Koan4yecTBOo 4acoB

K
Beero OHTPOJIbHbIE
padoThbI
5 1
4
8 1
17
4
6
7
8 1

IIpakTH4eckue
padoThbI

DJIEKTPOHHBIE

(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

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

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

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



Hroro no pazaeny

Pasznen 3. MeraJliIbl M X COeITMHEHU S

3.1 OO01me cBOMCTBA METAIIIOB

3.2 Baxxuerinme MeTayuibl U UX COCITMHEHUS

Hroro no pazneny

Pa3nes 4. Xumus u okpy:kapomas cpeaa

4.1 BemectBa u Matepuaisl B ;KU3HU 4EJIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

25

16

20

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK

https://m.edsoo.ru/7f41a636

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






