AHHOTanus padoyeil nporpammel. Xumus 8-9 kJiacc.

[IporpamMa 10O XUMUM Ha YpPOBHE OCHOBHOIO o0OIIero oOpa3oBaHMs
COCTaBJICHA HA OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOMN
oOpazoBarenbHON IPOTrPaMMBbl OCHOBHOTO oO1ero oOpa3oBaHus,
npeacraBieHabx B DI'OC 00O, a takxke Ha OCHOBe (emepanbHOU paboueit
IpOrpaMMbl BOCHUTAHHUS W C YYETOM KOHIICTIIMM TPENOJIaBaHUsA Y4EeOHOTo
npenMmera «XuMHs» B 00pa3oBaTeNbHBIX  opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma o xumMum Aa€T NpEACTaBICHHE O LENIX, OOLEH cTpaTeruu
oOy4eHMs, BOCIHMTAHHMS M PA3BUTHS OOYy4YaIOIIMXCA CPEACTBAMHU Y4YEOHOIro
MpeAMeTa,  YCTAaHABIMBAET  O0sA3aTeIbHOE  MPEAMETHOE  COJAEpKaHUE,
IPELYCMaTPUBAET PACIPEIECICHUE €ro 0 KJIaccaM U CTPYKTYPUPOBAaHHE IIO
pazzienaM M TeMaM MPOrpaMMbl MO XHWMHH, OIPEIETSET KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coziepxKaHus, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh HM3YYEHUSI XUMHH C Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
OCOOEHHOCTEN O00ydYaromMxcsi, OIpENesieT BO3MOXKHOCTU IIpeaMera s
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTEIbHOMN
MpOoTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs, a Takxke TpeOOBaHUMN
K pe3ylbTaraM OOy4YeHHs] XMMUM Ha YpOBHE Lelied M3y4eHHs MpeaAMeTa U
OCHOBHBIX BHUJOB yu€OHO-ITO3HABATEIbHON NEATEIBHOCTH O0Yy4aroulerocsi 1o
OCBOEHUIO yUe€OHOI0 COJIepP KaHUA.

3HaHWE XUMHUM CIYKUT OCHOBOM Il (DOPMHPOBAHUS MHPOBO33PEHUS
oOy4Jaronierocs, ero NpecTaBIeHu 0 MaTEPUAIIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTparoT (HopMUpPyeMbIe XUMHUEH MPEICTABICHUS] O B3aUMOIPEBPAIICHUIX
SHEPruM U 00 SBOJIIOLMU BEIIECTB B MPUPOJE, O MyTSIX PEIICHUS II100aTbHBIX
po0JIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPTETHUECKOM,
NUIIEBON 1 9KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET peanu3alii  BO3MOXHOCTEH ISl  CaMOpa3BUTHS U
dbopMHupOBaHUS KYJIBTYpbl JIMYHOCTH, €€ o0meld u (yHKIMOHATHLHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHUPOBAHKE MBIILIEHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jaronuxcsi, HAaBBIKOB HX CAMOCTOSITEIbHOM Yy4eOHOH NESITEeIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCIEI0BATEIbCKUX YMEHHU, HEOOXOJIUMBIX KakK B
MOBCEIHEBHOM JKHU3HU, TaK U B IPOGECCHOHATBLHON ASITENbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBILIUICHUS, 3aKJIaJbIBAE€T OCHOBbI
LEJOCTHOTO B3MISiAA HA E€OWHCTBO MNPHUPOALI M  YEJIOBEKA, SIBISAETCA



OTBETCTBEHHBIM 3TAIOM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH
00yyarommxcs;

croco0CTBYeT (hOPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K TMPUPOJIE, K UYEIOBEKY, BHOCHUT CBOM BKJIAaJ B
AKOJIOTMYECKOE 00pa30BaHue 00ydaroIuXCsl.

JlanHbple HampaBiIeHUs B O0YYEHUH XMMHUU 00ECTIeUHBAIOTCS crielu(UKon
colepKaHusi y4eOHOro TMpeAMeTa, KOTOPbIM SBISETCS MeAarormuecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha OMPENeIEHHOM dTare
€€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00I1€ro oOpa30BaHHsS OPUEHTUPOBAH
Ha OCBOECHHME OOYYalOIIMMHCS CHCTEMBbI IMEPBOHAYAJIBHBIX IOHATUA XUMUH,
OCHOB HEOPTraHWYECKON XMMHH M HEKOTOPBIX OTAECIbHBIX 3HAUMMBIX MOHSATHIA
OpraHU4eCKON XUMUU.

CrpykTypa cofep:kaHusi IpOrpaMMbl [0 XMMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO Moaxoja K €€ uzydeHuto. CopepkaHue CKIaAbIBACTCS U3 CUCTEMBI
MOHATUM O XMMHYECKOM »JIIEMEHTE M BEUIECTBE U CHCTEMbl IOHATUNA O
XUMHUECKON peakuuu. O0e 3T CHUCTEMBl CTPYKTYpPHO OPIaHHU30BaHbI 110
OPUHIMIY ITOCJIEN0BATEIBbHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX
MPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepmognueckoro 3akona J[. M. MenneneeBa kKak OCHOBHOI'O 3aKOHA
XUMUH;

— YUYEHUS O CTPOECHUU aTOMa U XUMUYECKOM CBA3U;

— TMPEACTaBJICHUN 00 DIEKTPOJIUTUYECKOM JMCCOLMALUM BELIECTB B
pacTBOpax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE HSMIMPHUYECKH
MOJIyYEHHBIX W OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCIEJOBATEIBHO OT
OIHOTO ypOBHS K JPYroMy, BBINOJHAS (PYHKIUH OOBSACHEHHS W
POTHO3UPOBAHUS CBOWCTB, CTPOEHHS M BO3MOXKHOCTEH MPAKTHYECKOTO
NPUMEHEHUS U TIOJyYECHHS U3y4YaeMbIX BEIIECTB.

OcBoenne mporpaMmbl MO XUMHU CIHOCOOCTBYET (POPMUPOBAHUIO
MPEJICTABICHUSI O XMMHUYECKOW COCTAaBJSIIOLIEHM HAy4YHOW KapTUHBI MUpa B
JIOTHUKE €€ CUCTEMHOW MPUPOJIbl, IEHHOCTHOI'O OTHOLLIEHUS K HAYYHOMY 3HaHUIO
U METOJlaM IMO3HaHUs B Hayke. M3yueHrne XUMHUKM IPOUCXOJIUT C MIPUBJICUCHUEM
3HAHUI W3 paHee HM3YyUYEHHbIX YYEOHBIX MpeAMETOB: «OKpyXKaroluid MUp»,
«bwuomnorus. 5—7 ximacce» u «dusuka. 7 Knacey.

[Ipy wu3ydyeHUHn XUMHH NPOUCXOAUT (HOPMHpPOBAHHE 3HAHUNH OCHOB
XUMUYECKOM  HAyKM Kak o0JIacTU  COBPEMEHHOTO  €CTECTBO3HAHWUS,
NPAaKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB



MHUPOBOHM KYJBTYpHl. 3ajadya y4eOHOTO MpeAMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHWA — BaXKHEUIHUX (DAKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKHUX TMOJIOXKEHUH, JOCTYNHBIX O0O0O0OIIEHUIT MUPOBO33PEHUYECKOTO
XapakTepa, si3blka HayKu, B MPUOOIIEHUU K HAYYHBIM METOJaM MO3HAHUS MPHU
M3YyYCHHM BEIIECTB M XUMHUYECKUX peaKIUid, B (POPMUPOBAHUU U PA3BUTHUU
MO3HABATENbHBIX YMEHHM M WX NPUMEHEHHH B Y4eOHO-TIO3HABATENHbHOU W
y4eOHO-UCCIIEIOBATEIbCKON JIESITEIbHOCTH, OCBOCHHUU NPAaBMWII 0E30MacHOTO
oOpalieHus ¢ BeIleCTBaMU B TOBCEAHEBHOM KU3HHU.

[Ipy u3ydyeHHMM XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
BAKHOE 3HaYEHUE NIPUOOPENIH TaKHe LIeJd, KaK:

— GOpMHUpPOBAHUE WHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY IPUHITHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIKUMCS YCIOBUAM KU3HU;

— HamnpaBJICHHOCTh OOyYEHHS Ha CUCTEMAaTHYeCKOe MpUOOIIECHUE
oOy4JaronMxcst K CaMOCTOSITEIbHOM MO3HABATENIbHON AESTENbHOCTH, HAYYHBIM
METOJiaM MO3HaHUsI, (GOPMUPYIOIIUM MOTHUBAIMIO U PA3BUTUE CIIOCOOHOCTEN K
XUMUHY;

—  obecnieyeHue  YCJIOBHH,  CIOCOOCTBYIOIIMX  MHPHUOOPETEHHIO
oOy4aronMMuUCs  OmbITa  Pa3HOOOpa3HOM  NEATETbHOCTH, TO3HAHUSA W
CaMOTO3HAHUS, KIIOUEBBIX HABHIKOB (KIFOUEBBIX KOMIETEHIINI), WUMEIOIINUX
YHUBEPCAIIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUAOB ACSATEIbHOCTH;

— (QopMupoBanue o00IIe (QYHKIIMOHAIBHOW M €CTeCTBEHHO-HAyYHOU
IPAaMOTHOCTH, B TOM 4YHCJE YMEHHH OOBSCHATb U OIEHUBATH SIBJICHUS
OKPYXAIOILIEr0 MUPA, UCHOJIb3Yys 3HAHUS U OMbIT, MOJTYYEHHbIE IPU U3YYECHUU
XUMUU, TPUMEHSTh UX MOPHU PEHICHUU TPoOJeM B TOBCEIHEBHOM KWU3HU H
TPYZIOBOU JIEATEIBHOCTH;

— (dopmupoBanre y O0OydalOMMXCd TYMAHUCTUYECKUX OTHOILICHUM,
NOHUMAaHUSl LEHHOCTH XUMHMUYECKHX 3HAHUN i1 BBIPAOOTKH 3KOJIOTMYECKH
1[eJIeCO00pa3HOro TOBEJACHHUsI B OBITY U TPYAOBOM NEATETbHOCTH B HEISIX
COXPAHEHUS CBOETO 3/I0POBbsl U OKPY>KAOLIEN MPUPOIHON CPEIbI;

— pa3BUTHE MOTUBALUU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY mpoduis W  HamNpaBICHHOCTH
JanbHeero o0y4ueHus.

OO0miee 4yMcIO 4YACOB, OTBEAEHHBIX [JIi W3YYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 gacoB: B 8 kiacce — 68 yacoB
(2 yaca B Hezento), B 9 knacce — 68 yacoB (2 yaca B HEZEINIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemjectBa. dusnueckue CBOMCTBA BEHIECTB. ATrperaTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HaHMS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHTbl. CHMBOJBI XUMHYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas (GopMyna. BaleHTHOCTP aTOMOB XUMHUYECKUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcUTENbHAS MOJIEKYJIsIpHAas Macca. MaccoBasi 10JI1 XUMHYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3p KOMYECTBA,
Macchbl W 4YHUCla CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKUE SABJICHUS. XUMHUUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHUs MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Kiaccudukaius
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMUYECKOH IMOCYIO0H, MpaBuiaMu paboThl B J1abOpaTopuu 1
npuémMamMu o0palleHus ¢ J1abopaTopHbIM O00OPYAOBAaHUEM, W3YUYEHUE U OINKCAHUE
(bu3MUecKux CBOMCTB O00pa3LOB HEOPraHMYECKUX BEUIECTB, HaOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOPEHHE CBEUHU, MPOKATHBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMo/ieiicTBre xenes3a ¢ pactBopoM comu meau (I1),
U3Y4YeHUE CIOCOOOB pPAa3JCICHHUs] CMECEi: C MOMOIIBI0 MAarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHWUISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHHe MOJeNied MOJEKYII
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 31eMEHT M MpPOCTOE
BelecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUECKHE M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenune kuciopoga. CrocoObl
MOJIYYCHHUS KHUCIIopoAa B J1abopaTOpuud W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢p(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMUS,
9K30- W JHAOTEPMHUYECKHE peakUud. TOIUIMBO: yrojb M METaH. 3arps3HEHue
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT W mpoctoe BemiecTBo. HaxokneHue Boaopoaa B
npupoae, GU3MYECKMe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

MonsipHbiii 00BEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBIL
HacelllleHHbIE M HEHACBIIIEHHBIE PAacTBOPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Pose pacTBOpOB B mpupo/ie ¥ B KU3HU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHeHuid. Oxcuppl. Knaccudukarms
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHBbIC, aM{(pOTEepHbIE) U
HecosneoOpazyronue. Homenknatrypa oxcujoB. Dusnueckue W XUMHUUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucnor. dusndyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan aktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnkiarypa cosieil. @U3NYECKHE U XMMHYECKHUE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eHeTnueckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIEIICHUE COAECPKAHUsI KUCIOPOAa B BO3AYyXE, MOJIyUEHHUE,
coOvMpaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aUMOJICCTBUS BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHIOB H
OMMCaHWE WX CBOMCTB, IOJy4YE€HHE, COOMpaHHUE, PACIIO3HABAaHHE W U3YyUYCHHUE
CBOMCTB BOJIOpojia (TOpeHue), B3auMojAehHcTBrUEe Bojopoaa ¢ okcujaoM Mmenu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHHE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C  OMNPEACIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJbI C METaJlJIaMu
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPUAIIOB),
UCCJIeIOBaHNEe OO0pa3l0oB HEOPTraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJII0ICHNEe U3MEHEHHUS OKPACKH MHJIUKATOPOB B PACTBOpPAX KUCIOT W IIEIOYEH,
u3ydeHue B3aumojnercTBus okcuaa meau (II) ¢ pacTBopoM cepHOMl KHCIOTHI,
KUCJIOT C MeETajUlaMHu, peakluil HeUTpalh3aluu, MOIYyYEHHE HEePAaCTBOPHUMBIX



OCHOBAHMWM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM W3 PacTBOpPa COJIA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad 1o TeMe «BakHeWlne KiacChl HEOPTraHHMYEeCKHUX
COEIMHECHUI.

IHepuoauueckui 3akoH u Ilepumoguueckass cucremMa XUMHYECKHX
iemenToB JI. M. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKALMU XUMHUUYECKUX dJIEeMEHTOB. [loHsATHEe O
IPYINaxX CXOJHBIX DJIEMEHTOB (IEJIOYHBIE M IIEJOYHO3EMEIbHbIE METaJlIbl,
rajJioreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yroT aMm(OTEepHbIE OKCHIBI
Y TUJIPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas ©  JIuHHONEepuoAHas  (hOpMbI
[Tepuoanueckout cucrembl xumuueckux sneMeHToB [. 1. MenneneeBa. [leprobl
u rpymnbl. OU3NUECKUH CMBICT IOPAJAKOBOTO HOMEpPAa, HOMEpPOB I€pHoAa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnexkTponbl. CTpoeHue
AIEKTPOHHBIX  000JO0YEeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
[Tepuomnueckont cucrtemnl JI. M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs pagdyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoaunueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUId pa3BuUTUs Hayku W npaktuku. [[. WM. MenneneeB — y4y€Hbli U
rpaXkaHuH.

Xumuyeckass cBa3b. KoBajeHTHas (moyisipHass W HEMOJISIpHAsl) CBSA3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHusA.  OKHUCIMTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Iporiecchl OKUCIICHUST U BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuui IKcnepumenm:

H3yueHHe oOpaslioB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMI
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU M3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BAHME KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHSATHM, SBJISIIOIIMXCSA CUCTEMHBIMU JJIsI OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO01ue ecTeCTBEeHHO--HAYyUHbIC TTOHATHS: HAYYHBIM (paKT, TUIoTe3a, Teopusl,
3aKOH, aHaJlu3, CHHTE3, KiacCudUKalus, NEePUOJAUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.



®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUM 3apsAll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHME BEILECTBA, ra3, (PU3NYECKUE BEIUYUHBI, CTUHUIIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepnognueckuii 3axoH. [lepuoanueckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWUU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUONOB, Kaiuus, KalabLUusd M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKECHUEM DJIEMEHTOB B Ilepumonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOM CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKUA U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNUYECKUX BELIECTB.

Knaccudukanusa XuMUYeCKUX peakluii Mo pa3InYHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTETEHEN OKHMCIECHUS XMMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, 1O
YYaCTHIO KaTajau3aropa). DK30- U I3HAOTEPMUUYECKUE PEAKLIUN, TEPMOXUMUYECKHE
YpaBHEHMUS.

[ToHsiTHE O CKOpOCTH XuUMHUYecKod peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTeHHbBIX M TeTepOreHHBIX
peakuusx. [lonsarne o karammse. [lorsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU M TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON peaKkuuu. CocraBnenue YPaBHEHUU

OKHCJIUTEIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUUK C  HMCIOJB30BAHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON AUCCOUAIUN. DJIECKTPOJIUTHI U HEIJICKTPOIUTHI.
Katnonsl, annonbl. MexaHu3Mm AuccolMalyy BELIECTB C PA3JWYHBIMU BHUAAMU
xuMudeckon cBsi3u. CteneHs aucconuanuu. CHIIbHBIC U CTa0bIe SJIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y cioBUs NPOTEKaHUS peakuii HOHHOTO OOMeHa,
MOJHbIE M COKpAlll€éHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWMCTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBET€ TMPEJACTABICHUNH 00 JJICKTPOJIUTHUYECKON
nuccoruanynu. KauectBeHHbIe peaknuy Ha MOHBL. [[oHsATHE O THAPOIN3E COJIEH.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMHM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILECTB — METAJUIOB W HEMETALIOB (rpadura M anMmasa), CI0KHBIX BEIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peaKIuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTU
pacTBOpPOB BEIIECTB, IPOLECCA AWCCOLMALMU KHUCIOT, IIEJIOYEed U COJIeU
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MaTEpPUAIOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKM  TPOTEKAHHWS  peakuuMid  HOHHOro  oOMeHa
(oOpa3zoBanue ocajaka, BbIJIEJIEHUE Tas3a, oOpa3oBaHHWE BOJbI), OIMbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHN
(ropeHue, peaklMK pa3yIoKEHHs, COEIUHEHNUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOMIbIO KAYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MPHUMEPE  XJIOpa
(B3auMoJIelicTBUE C MeETalJlaMH, HEMeTallylaMH, LIejlouaMu). XJIOPOBOJIOPOI.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBA, MOJydYeHUE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeEJIOBEKa. BaxkHeWlne XJIOpuabl U UX
Hax0>XJICHUE B MIPUPOJIE.

Oo6mast xapaktepuctuka d1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue u (u3NyYecKue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPOIHbIE MOIU(BUKAIIIN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOICTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUYECKHEe cBOMCTBA. OKCUABI CEPbl KAK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas xwuciora, (Qu3nUeckue H XHUMHYECKHE CBOMcTBa (0oOIIMe Kak
MPEACTaBUTENS Kjacca KHUCJIOT U cruernuduyeckue). XHUMHUYECKHUE PEaKInu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMy4YeHUsI CEpHOM KHCIIOTHI.
[Ipumenenue cepHo KUcIOThl. COMu CEpHOM KUCIIOThI, KAUECTBEHHAS PEAKLINS Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHM B MpUPOAE. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEW CcpeAbl COEIMHEHHMSIMH Cepbl (KHCIIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmmast xapakTepucTuka 3JeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapAaKTEPHbIE CTENEHU OKHUCIECHMS. A30T, paCOIpPOCTPAHEHUE B NPHUPOJIE,
¢duznyeckue U xuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
buznyecKkrue U XMMHUYECKHE CBOMCTBA, MoJyuyeHue u npuMmenenue. Conu aMMOHUS,
uX (pU3NYECKUe U XUMUYECKUE CBOIMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (PU3HUYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEACTaBUTENs Kjacca KHUCIOT U crnenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJIEM aMMOHMS B KauyeCTBE MHMHEPaIbHBIX



ynoopeHuil. XuMHU4ecKoe 3arpsi3HeHUE OKPYXKalollei cpepl COeAMHEHUAMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHUE BO3Ayxa, NOYBbl W BoAoEéMOB). Docdop,
anoTpornueie Monupukamuu ¢docdopa, GuzMUECKUe U XUMHUYECKHUE CBOWCTBA.
Oxcun docdopa (V) u dbocdhopnas kuciora, GU3nIecKue 1 XMMHUYECKUE CBOMCTBA,
nosydenue. Mcnons3oBanue GpocdaToB B KaUeCTBE MUHEPAIbHBIX Y0OpEHUH.

OOmas xapakrepuctuka 31emMeHTOoB [VA-rpynmbel. OcOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUS.  YTJIEpOJ,  aJUIOTPOIIHbIE
MOAU(UKALIMKM, pACHPOCTpaHEeHUE B TpHUpoAe, (PuU3MYecKue U XUMHUYECKUE
cBoiictBa. AncopOuus. Kpyrosopot yriaepoaa B npupoje. OKCUIbl yriieponaa, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIy4YEHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoteza rinoOaJbHOTO TMOTEIJICHUS] KIKWMaTa, NapHUKOBBINA
abdexT. YronbpHas kuciaoTa u €€ cou, ux (GU3NIECKUe U XMMHYECKUE CBOMCTBA,
noyiiyueHue U npuMmeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTAHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKThl UX mepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBILIIECHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OeNIKax, YriieBoJax — U UX
poii B JKM3HM UeJOBeKa. MaTepuanbHOE €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TIOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHsi B mpupojne. OOuue mnpeactaBiieHus 00
okcusie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BAHUE B
ObITYy, B MIPOMBIIIUICHHOCTH. BakHelilline CTpOUTENbHbIE MaTepHalbl: KEPaMHKa,
CTEKJIO, IIEMEHT, OeTOH, *kee300eToH. [IpodiemMbl 6€301acHOrO MCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPTAaHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIMi Ha XJIOPHUI-UOHBI U HAOIIOJICHUE TIPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKUEe W XWMHUUYECKHE CBOMCTBA
TaJIOTEHOB M UX COEIMHEHHHA (BO3MOXXHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJIOpUAOB (TaJOr€HUJIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl W €€  COCNMHEHUSIMH  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYIIIMBaHUs caxapa Mo JAeWCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHWMHMYECKHX CBOMCTB
pa30aBlIeHHON CEpHOM KUCIIOTHI, IPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HAOJIOJIeHWE NpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBoiicTBamMu a3zora, (Gochopa W HX COCAMHEHHWH (BO3MOXKHO WCIOJIb30BAHUE



BUJICOMATEPHAIOB), 00pa3amMu a30THBIX U (HOCPOPHBIX yIOOpEHU, MoIydeHue,
coOMpaHue, paclio3HaBaHWE W H3YYCHUE CBOMCTB aMMHaKa, MPOBEACHUE
KaueCTBCHHBIX PEAKIM Ha MOH aMMOHHS U (pochar-woH u M3ydeHne MpHU3HAKOB
UX IPOTEKAHHUSI, B3AUMOJACHCTBHE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenen
KPUCTAJUIMYECKNX PEIMIETOK anmasa, rpaduta, (QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojlyueHue, coOupaHue, pacro3HaBaHUE U U3YyYCHHE
CBOMCTB YIJIEKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX pPEaklMii Ha KapOoHAT U
CUJIMKAT-WOHBl W W3YyYECHHE TNPU3HAKOB HUX IMPOTEKAHMS, O3HAKOMIJICHHE C
MPOAYKIMEN CHIIMKATHOM TPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHennme HeMeTaIUTbl U UX COCTMHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
UX TMOoJoXeHus B llepmoamueckon cuctemMe XuMHYecKHx dneMeHtoB /[l .
MenaeneeBa u crpoeHusi atoMoB. CTpoeHuEe MeTauioB. MeTamuindeckasl CBI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMHUYECKHUH  pAX
HaIpsHKeHUH MeTaiuioB. U3nyeckre U XMMUYECKHE CBOMCTBa MeTaiioB. O01ue
CrocoObl TIOTy4eHUs: MeTauioB. [IoHSATHE O KOPPO3WHM METAIOB, OCHOBHBIC
crocoObl 3auuThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounsie MeTaipl: nonoxeHue B llepuognyueckon cucreme XMMHYECKUX
anemeHToB . 1. MenzaeneeBa, CTpoeHME UX aTOMOB, HAaXOXKJIEHUE B IPUPOJE.
duznyeckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIBI U
TUAPOKCHABI HATpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METalIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHbIE META/UIBl MarHUM W KaJdbUHWU: TIOJOKEHUE B
[Tepuoanueckout cucreMe xumuueckux 3neMeHToB J[. M. MennaeneeBa, cTpoeHue
MX aTOMOB, HaX0XAEHUE B Npupoje. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa., Baxueilive coelWHEHUS Kaiblusg (OKCHI, THUIPOKCUI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMUHUIA: TIoJI0keHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aTOMa, HAXOXICHUE B mnpupoje. dusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AM(POTEpHBIC CBOMCTBA OKCHAA U THIPOKCH]IA
AJTIOMUHUS.

Keneszo: monoxenue B [leppoanyeckon CUCTEME XUMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpoeHHME aroMma, HaxoxiaeHue B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCUIbI, TUIPOKCHUIbI U conu xenesa (I1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHHE C oOpaslaMu METAUIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMH, W3yYCHHE PE3yJbTaTOB KOPPO3UH  METALIOB  (BO3MOXKHO
WCITOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHIA
KaJIblIUS U HATpUs C BOJOM (BO3MOXKHO MCIIOJIB30BAHUE BUACOMATEPUATIOB),
UCCJIEIOBAHUE CBOWCTB KECTKOM BOJBI, MpoOIlecca TOPEHUS jKelie3a B KUCIOPOJIe
(BO3MOXXHO  HCIIOJIB30BAHWE  BHJICOMATEPUATIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBCHHBIX PEaKIMi HAa MOHBI: MAarHus, KaJIbIHs, aJIOMHHHUS, IMHKA, XKeje3a
(IT1) u xxene3a (II1), meau (1I), HaOmrOIEHNE W OMMCAHUE MPOIECCOB OKpAITMBAHUS
IUIaMEHU HWOHAMH HaTpusl, Kaldus W Kalblus (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THJIPOKCHUIA ATIOMUHUS
¥ THAPOKCH/IA ITIMHKA, PEIeHUEe IKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHene
METaJUTBl U X COCTMHCHUSD.

XuMHS M OKPYXKAKOLIAS cpeaa

BemiectBa u martepuanbl B IMOBCEJHEBHOM >KU3HU uejoBeKa. be3omacHoe
WCITOJIb30BAaHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. IlepBas momoris mpu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XAMHYECKOE 3arps3HCHUE OKpYKAromeh cpenbl (mpeaenbHas AOMyCTUMast
KOHIIeHTpaIus BemiecTs, nanee — [1JIK). Pons xuMun B pereHnn 3KoI0THYeCKuX
po0Iem.

Xumuueckuii IKCnepumMeHm:

M3yueHue oOpasIloOB MaTepuUasioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanusi MeXNpeaMETHBIX CBS3€M MPU M3YYCHHH XUMUU B 9 Kiacce
OCYIICCTBJISICTCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
TIOHATHUH, TaK W TOHATHH, SBJISIOMINUXCS CUCTEMHBIMH JIUI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEeHHO-HAY4YHBbIC TMOHSTHS: HAy4dHBIH (DaKkT, TUMoTE3a, 3aKOH,
TEOpHsl, aHallM3, CHHTE3, KiIacCH(pUKAIM, TEPUOANIHOCTh, HAOIIIOICHHE,
OKCIIEPUMEHT, MOJCIUPOBAHNEC, HW3MEPECHHE, MOJICIb, SBIICHHWE, ITapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJA, DSJICKTPUUYCCKUN 3apsiji, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIICCTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, r'a3, paCTBOP, PaCTBOPUMOCTb, KpUCTAJUTHYCCKAs
peméTKa, CIUIaBbl, (PU3MYECKHE BEIUYUHBI, SIUHUIIBI U3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COMHIIE.

buonorus: ¢dorocunHTe3, npixanwe, Omocdepa, PKOCUCTEMA, MHUHEPATHHEIC
yIA00pEeHHs, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJBI,
TIOJIC3HBIC HCKOIIaeMblIe, TOTUTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPAaMMBI OCHOBHOTO OOIIETo
oOpa3oBaHMsI JOCTUTAIOTCS B XoAe OOyYeHHs XUMHUUA B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, INPHUHSITHIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMH TMOBEACHHS U CIOCOOCTBYIOT Mpoleccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YarONIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX LIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OMbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHWs 3HAYEHHUS XMMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIOCOOHOCTHU BIAJETh JOCTOBEPHON HH(popManuen o
MEPENOBbIX JOCTUKEHUSIX MU OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-MCCIEAOBATEeIbCKOM, TBOPYECKOW W JAPYTHX  BHUAAX
NeSATEIbHOCTH, TOTOBHOCTM K Ppa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIbHBIX 3aJlay, BBINOJHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TTPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpPOlleCC€ OTOM y4eOHOW JIeATeNbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMOBEAECHUE W TIOCTYNIKM CBOMX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU WU COCTABISIOLINE
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TPEACTaBlIeHUsI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SX 4YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUW MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOAACMBIX MPOIECCOB W SIBIICHUM,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKON KYyIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMU TEKCTaMH, CIPaBOYHOM
JUTEPATYPOH, MOCTYIMHBIMH TEXHHUUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;



WHTEpEC K OOYYECHHIO M TIO3HAHUWIO, JI0003HATEIHHOCTh, TOTOBHOCTH M
CIIOCOOHOCTHh K  €caMOOOpa3OBaHHWIO, MPOCKTHOW W  HMCCIIEIOBATEILCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOy4YEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH »HW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIECACTBUUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOAMMOCTU COOJNIONIEHUs TpaBui OE30MaCHOCTH TMpU OOpalleHHH C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO Tpodeccrii U Tpyia pa3InyHOro poja,
yBaXEHUE K TPYAYy U pe3yibTaTamM TPYIOBOM NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW TIO0 XUMHH, OCO3HAHHBIA BBHIOOD
WHIMBUAYAJIbHOU TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCcrenHon npodeccuoHaabHON eITENbHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 3K0JIOrNYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKH 11€JIECO00pa3HOe OTHOIICHUE K NPUPOJe KaK HCTOUYHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecKOMy M TICHXHYECKOMY 37I0pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOICHUS
mpaBuiI 0€30MaCHOTO MOBEICHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, JJIs
pELICHUS 33/1a4, CBSA3aHHBIX C OKPY’KAIOLIEN MPUPOJIHOU CPEIOM, ISl OBBIICHUS
YPOBHSI  OKOJIOTUYECKOW  KYJIbTYpPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe wMmeTanmpeaMeTHBIX pPE3yIbTaTOB BBIACISIOT 3HAYUMBIC TS
dbopMUpOBaHUSI MHUPOBO33PEHUS OOIIEHAy4YHBIE TOHATUS (3aKOH, Teopus,
MIPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPhIC
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOM
HAyYHOW KapTHUHE MHPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (ITI03HABATEIBHBIC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpble obOecreunBaroT (HOpMHpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO Y4EOHOMU
JEATEIIbHOCTH.



Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

YMEHHUSI HCIMOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICT XUMHUYECKUX MOHATUHA (BBIIEIATH UX XapaKTEpHbIE
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSITHUSIMH), KCIOIb30BAThH
MOHATHUS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PaKTOB U SBJICHUM, BEIOUPATh OCHOBAHMS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHUYECKUX BEIIECTB W XUMHUYECKHX DPEAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3yUEHHS,
CTPOUTH JIOTUYECKHUE pacCykAeHUS (MHAYKTUBHBIC, ACIYKTUBHbBIC, 110 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHUE TPUMEHSATH B TMPOIECCEe IMO3HAHUS TOHATUA (IpeAMETHhIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJIb3YEMbIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPE/ICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI dJEMEHTAa), XUMHUYecKas QopMysia U ypaBHEHHUE
XUMHUYECKON peaklMi — NpU PElICeHUH y4eOHO-TTO3HABATEIbHBIX 3aj]1a4, C yUETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHM,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIE CBA3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SBJICHUSX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MpPUOOPETEHUE ONbITa MO TUIAHUPOBAHUIO, OpPraHU3aAlMU W TPOBEJICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJIbTaTaM MPOBEAEHHOIO ONBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM IPEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHUE MPUMEHATHh Pa3IUYHbIE METOABl U 3aMPOCHl MPHU TMOUCKE U OTOOpE
uH(OpPMAITUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJWMBIX JJis BBIMOJHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 337a4 OMPENeIEHHOTO THIIA, TPUOOPETCHUE OMBITA B
0o0JaCTH  WCTOJb30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIOJb30BaHUS PA3IUYHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOATENLHO BHIOMpaTh ONTUMAIBHYIO (POpMY MpeAcTaBiIeHUS UHPOPMAIUHU U



WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIOKHBIMM CXeMaMH, AHarpaMMaMH,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE WCIIOJIb30BaTh M AaHAJIM3UpPOBAaTh B IIpoliecce Y4YeOHOH H
UCCJIEIOBATENBCKON JEATEIBHOCTH HUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHME OKpYXKAIoIIeH MNpUpOIHON
Cpelbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

yMEHHUsI 3ajJlaBaTh BOIPOCHI (B XOJe Juajora W (WJIM) JIUCKYCCHUH) TIO
CylecTBy  oOcCyXmaemMoill  TeMbl, (OPMYIUPOBATb CBOU  MPEHAJIOKCHUS
OTHOCHUTEJIHHO BBITIOJHEHHS NPEJIOKEHHOMN 3a/1a4;

YMEHHSI ~ TPEACTaBISATh  TOJYyYEHHBIE  pE3yNbTaThl  IO3HABATEIIbHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh IPE3CHTALUIO
pe3yIbTaTOB BBITIOJIHEHHUS] XUMHUYECKOTO JKCIIEPUMEHTa (J1a0OpaTOPHOTO OIIbITA,
71a00paTOpHOI pabOTHI [0 MCCIIET0BAHUIO CBOICTB BEILIECTB, yU€OHOIO MIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIILHOM M HWCCIIEOBATENBCKON  JIEATENBHOCTH TNPH  PEIICHUU
BO3HHMKAIOIIMX NPOOJIEM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIrJIaCOBAHUS
no3unui (00CykaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JICWCTBUH, OIpelnejeHre KpPUTEpUEeB IO OIIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSATENbHO OINpEAeNATh LENU JEATEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATEeILHOCTD, BBIOUpATh Hanbonee 3ppeKTUBHBIC CIIOCOOBI pelieHusl Y9eOHbIX U
MO3HABATENBbHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TNPHU BBINOJHEHUM 33aJaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKITUSX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPe/jIaracMbie B yCIOBUH 3aaHUA.

IMPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB IO OCBOEHHUIO 00S3aTENLHOTO
Collep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHOW pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMHCS HAay4YHbIE 3HaHUS, YMEHUS U CIIOCOOBI
neucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
NESATENIBHOCTH TIO0  TIONYYEHHI0 HOBOTO 3HAHMS, €ro HWHTEpIpeTaIu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIty oOydenus B 8 kjiacce mpeIMEeTHBIC PE3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e pPaCKpbIBATb CMBICII OCHOBHBIX XHUMHUUYCCKUX TIOHSITHIA: aTOM, MOJICKYIJIA,
XUMHUUYCCKUI 9JICMCHT, IIPOCTOC BCHICCTBO, CJIOKHOC BCHICCTBO, CMCChb
(OI[HOpOI[Ha}I u HCO,Z[HOpOI[HaH), BaJICHTHOCTH, OTHOCHTCIIbHAA aTOMHAsA U



MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBast 10JsI XUMUYECKOTO AJIEMEHTAa B COSAMHEHUU, MOJIIPHBINA 00BEM,
OKCHUJ], KHCIIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIIECHb
OKHUCJICHHS, XUMHUUYECKasi peakius, KiacCuUKalus peakluuid: peakiuu
COCJIMHEHHUS, PEaKUUHU pPAa3JOKEHUs, PEaKIUH 3aMElICHHs, PpEeaKInu
oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEaKINH, TeIIOBOM 3P (HEeKT peakiuu,
SAIpO aTOMa, JJIEKTPOHHBINA CIIOM aroMa, aToMHas OpOWTab, PaJNYC
aToMa, XMMHUYECKasi CBs3b, MOJSPHAS] U HEMOJIIpHAs KOBAJICHTHAs! CBS3b,
MOHHAs CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MAccoBas JOJis BellecTBa
(mporeHTHAsl KOHLIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHATUH U
OPUMEHATH ITH MOHATHUS IPU ONKUCAHUU BEIIECTB U UX MPEBPALLECHUI;

UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHUS (HOpPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

OTIpPEJIENISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEICIEHHOMY KJacCy COEIUHEHHUM Mo
dbopmynam, BHJ XUMUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTaHUYECKUX COEANHEHUSX;

packpsiBaTh cmbici llepmomnueckoro 3akona [[. M. Menneneesa:
JEMOHCTPUPOBATh IOHUMAaHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HUX MosioxkeHus B lleproguyeckoil cucrteme,
3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HHMsI, 3aKOHa ABOTapo;

OMHUCHIBATH M XapakTepu3oBaTh TaOmuuHyro Gopmy I[lepuogndeckoi
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3iauyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, maneie u
OOJNbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa XuMU4eckux »dyemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIO AICKTPOHOB
U pacrpeAesieHUue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHThl, HEOPraHWUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 4YMCIy W COCTaBy YYAacTBYIOIIMX B pPEAKLUUU
BEILECTB, MO TEIIOBOMY 3D deKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/Iasi ONUCAHUE TPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINA;



e IIPOTHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBUCUMOCTH OT UX KAaYCCTBCHHOI'O
COCTaBa, BO3MOXHOCTHU IIPOTCKAHUA XUMHYCCKUX HpeBpameHm”I B
Pa3JINYHBIX YCIIOBHAX,

e BBHIUKCIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO »JJIeMEHTa 1o (dopmyIie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUUECKOU PEAKIINH;

e TIPUMEHITH OCHOBHBIC ONEPALH MBICIUTEIBHON IEATEIbHOCTH — AHAJNU3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMATH3al1I0, KJIACCU(PHUKALUIO,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSI3€M — ISl U3YYEHUS CBOWCTB
BEIIECTB W XUMHYECKUX PEAKIHM, €CTECTBEHHO-HAYYHbIE METO/IbI
NO3HAHUA — HAONIOJICHHE, W3MEpPEHHE, MOJECIMPOBAHUE, SKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN );

e CJIEIOBAaTh MpaBWJIAM  TIOJb30BAHUS  XHMHUYECKOM  MOCYIOM U
7abopaToOpHbIM 000pYy/IOBaHHEM, a TakXKe TMpaBHiaM OOpalIleHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAAa U KHCJIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB C ONpPENEIIEHHON MAaCCOBOM JIOJIEd PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIIOT C MOMOUIBIO UHJIUKATOPOB
(ytakmyc, dheHondTaient, METUIOPAHXK U JPYTHUe).

K xoHIily 00yuenus B 9 kiacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

e DACKpBIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHATHA: XUMHUYECKHUM
AJIIEMEHT, aTOM, MOJEKyJla, HOH, KaTUOH, aHWUOH, IPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYeCKasi CBS3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  paCTBOp,  AJIEKTPOJUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJMTHYECKAs TUCCOIMAIMUS, PEAKIMH HOHHOTO
oOMeHa, Karaiu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKUCJIEHHE M  BOCCTAHOBJICHHE,
ajuioTponusi, aMm()OTepHOCTh, XUMHUYECKasl CBSI3b (KOBAJCHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEAKUUH, MNPEAEIbHO TOMYCTUMAs
koHuenTpaus [1/IK Bemecrna;

e MWUIFOCTPUPOBATH B3dUMOCBSA3b OCHOBHBLIX XHMHWYCCKHX MOHITHHA U
INPHUMCHSATH 3TU IMOHATHUSA ITPHU OIMMCAHHUHN BCHICCTB U NX HpeBpameHHﬁ;



e MCIIOJBb30BAaTh XHWMHUYCCKYI0 CHMBOJHMKY O COCTABJIICHUA q)OpMy.]I
BCHICCTB U ypaBHeHHfI XUMHUYCCKHUX peaKuHﬁ;

e OINPEIEIATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUAX paA3JIMYHOIO COCTAaBa, NPHUHAMIECKHOCTh BEUIECTB K
OTNpeneNnEéHHOMY KIJIACCy COEOUHEHHM 1o ¢opMylaM, BHJ XUMHUYECKOU
CBA3M (KOBAJECHTHAs, HMOHHAsA, METAJUIMYECKasi) B HEOPraHUYECKUX
COEMHEHMSIX, 3apsA] MOHA [0 XUMHUYECKON (popmyre, XapakTep cpelsl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COCIMHEHMM, THII KPUCTAIIIMYECKON
PEETKN KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMmbICh llepumoamueckoro 3akona JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHhIBATh W XapaKTepHU30BaTh
Tabnuuynyo Gopmy Ileproguyeckoid CUCTEMbl XUMHYECKUX SJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHasg noarpymnmna (A-rpynmna)»y U «moOoyHas
noarpynmna (b-rpynma)», manbie u OojdbIIME MEPUOAbl, COOTHOCUTH
0003HaueHUsl, KOTOpbIE HMEIOTCS B TIEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XapaKTepPUCTHUKAMH  CTPOCHHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oO0IIee 4YUCIO0 JJIEKTPOHOB U
pacmpesiefieHie HUX 10 DJIGKTPOHHBIM CJOSM), OOBICHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npeenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB;

e KJAacCU(DUIIMPOBATH XMMUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBYy YYACTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKHCICHUS
XUMHUYECKHUX DJIEMEHTOB);

e XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKIAasi OMNHCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLINM;

e COCTaBJIAITb yPAaBHEHHUs DJIEKTPOJUTHUYECKOM JUCCOLMALMUA  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALLEHHBIE YPABHEHHUS PEAKLIU MOHHOTO
OoOMEHa, ypaBHEHUs pEaklUMid, TMOATBEPKIAIOIIUX CYIIECTBOBAaHUE
TEHETUYECKOM CBA3U MEXKy BELIECTBAMU PA3JIMYHBIX KJIACCOB;

e pPacCKpbIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;

e IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHX NPEBpAlEHUN B Pa3IUUYHBIX
YCJIOBUSIX;



BBIYNCIIATh OTHOCUTEIIBHYXO MOJIEKYJSIDHYHO W MOJISIPHYIO  MacChl
BEIIECTB, MAacCCOBYIO JIOJII0 XUMHYECKOIO 7JJIEMEHTa 1o (opmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKUnu;

coOMoaTh  MpaBWa  MOJB30BAHUA  XUMHYECKOW  TOCyAOH |
7a00paTOpHBIM  O0OpPYNOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMH TI0 BBITOJHEHHUIO
71a00paTOPHBIX XHMHYECKHAX OMNBITOB TIO0 TOJYyYEHUI0O U COOMPaHHUIO
ra3000pa3HbBIX BEIIECTB (aAMMHAaKa M YTICKUCIIOTO ra3a);

NPOBOJAWTL  PEaKIuW, IOJATBEP)KIAIOIINE  KAaYeCTBCHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kapbonar-, ¢ocdar-, cuiMkar-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B
BOJIHBIX PACTBOpPaxX HEOPTaHUYECKUX BEICCTB;

MPUMEHSATh OCHOBHBIC OIEpAIlMH MBICIUTEIBHON JEATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTHU3aIlMI0, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€M — I M3YyYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKAX PEaKIHUi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUA —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, IKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



