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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMuu Ha YpOBHE OCHOBHOT'O 0011ero 00pa30BaHusl COCTaBIEHA
Ha OCHOBE TpEeOOBAHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTENbHOU
MporpaMMbl OCHOBHOTO o0uiero oOpazoBanus, npeactaBieHHbix B PI'OC 00O, a
TaK’kK€ Ha OCHOBe (enepanbHONH pabodeil mporpaMMbl BOCHUTAHUS U C YYETOM
KOHLEMIMU TpenojaBaHusi y4yeOHOro mnpeaMera «XuMus» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickon denepanuu.

[Iporpamma 1o XuMuHM Aa€T MpPEACTABICHUWE O IeNAX, OOIIeH CcTpaTeruu
oOy4deHHMsl, BOCIUTAHUS U Pa3BUTHS 00ydalOUIUXCsl CPeACTBAMU y4eOHOro npeamera,
YCTaHABIMBAET  00s3aTeIbHOE  MPEJAMETHOE  COJepKaHHe, IMpeaycCMaTpuBaeT
pacrpeneneHue €ro mo KiaccaM M CTPYKTYpUPOBAaHME MO pasfaeijaM U TeMam
OporpaMMbl 1O  XMMHH, ONPEACISIET KOJWYECTBEHHBIE UM KAaYECTBEHHBIC
XApAaKTEPUCTUKU COJEPKAHUSI, PEKOMEHIAYEMYIO IIOCIENOBATEIbHOCTh HW3YyYECHHS
XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKA Yy4eOHOTO
nporecca, BO3PACTHBIX OCOOCHHOCTEM OOy4YaloIUXCs, OMPEENsieT BO3MOKHOCTH
npenMera Ui peayn3alid  TpeOOBaHUW K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBbl HA YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHUs, a TaKkKe
TpeOOBaHUM K pe3ysibTaTaM OOYy4YEHUS XUMHUHM Ha YpOBHE IIeJIe M3y4YeHUs IpeIMeTa
U OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIBHON MAESTENIBHOCTH O0O0YyYarolerocs Io
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE€ XHUMHUHU CIYKUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, ero npeCTaBICHU 0 MaTepruaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
urparot GopmMupyeMble XUMHEH MPECTaBICHUS O B3aUMONPEBPAIEHUAX YHEPTUU U
00 DSBOJIOIMHU BEHIECTB B NPHUPOJE, O MYTIX peHieHdus TI00aJbHBIX IPoOIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEYECTBA — CHIPHEBOM, DIHEPreTUUYECKOW, MHUILECBOU U
HKOJIOTUYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEH I CaMOPa3BUTHS U (POPMUPOBAHUS
KyJbTYpPbI INYHOCTH, €€ 0011el 1 PYyHKINOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEH
OOy4aroUuIMxcs, HaBBIKOB HMX  CaMOCTOSATENbHONM  y4eOHOW  J1eATeIbHOCTH,
HKCIIEPUMEHTANBHBIX M  HCCIIENOBAaTENbCKUX YMEHHI, HEOOXOAMMBIX Kak B
MOBCEIHEBHOI JKM3HHU, TaK U B MPOPECCHOHATBHON 1eATEIbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAyYHOIO MBIIUIEHUS, 3aKJIaJblBAET OCHOBBI
LEJIOCTHOTO B3IVIS/1a HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUHN €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YyYaroIInuXCs;

crocoOcTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSAM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOIMUECKOE
oOpa3zoBaHue 00YyUaOIINXCS.



JlanHble HampaBieHUST B OOYYEHHMM XHMHUHU OOECIEUMBAIOTCS CHELU(PUKON
COolepKaHMsl  y4yeOHOTO  TpeAMeTa,  KOTOPBhIM  SIBISIETCS  MEAaroru4ecku
aJanTUPOBAaHHBIM OTPaKEHHEM 0a30BOM HAyKM XUMUM Ha OMpEAeiIEHHOM dTame e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO OOINEro OOpa3oBaHMs OPUEHTHUPOBAH Ha
OCBOCHHUE OOYYAIONIUMUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUNA XWMHUHU, OCHOB
HEOPraHUYECKOM XUMHUM U  HEKOTOPBIX  OTACIBHBIX 3HAYMMBIX TOHATHH
OPraHUYECKON XUMHUMU.

CrpykTypa colepaHus MPOrpaMMbl MO XUMUHM C(HOpMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 mojaxoja kK €€ wu3yudeHuto. CoaepkaHUE CKIAJbIBAETCS U3 CUCTEMBI
MNOHATHI O XMUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUH O XUMHYECKOU
peakiuu. OO0Ge O3TU CUCTEMBl CTPYKTYpPHO OpTraHU30BaHbl MO MPUHIUIY
MOCJIEIOBATEIILHOTO PAa3BUTUSA 3HAHUNW HA OCHOBE TEOPETUUYECKUX MPEICTABICHUI
Pa3HOro YpOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4E€HHUS O CTPOCHUHU aTOMa U XMMUYECKOU CBS3U;

— MPEJICTABICHUN 00 JIEKTPOIUTUYECKOM TUCCOIMAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS  PacCMATPUBAIOTCS HA  OCHOBE  OMIIMPUYECKH
MOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K JAPYrOMY, BBITIONHSA (PYHKIMU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHSI U BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJIYYEHHUS HU3y4aeMbIX
BEILECTB.

OcBoeHue  mporpaMMmbl 1O  XHUMHH  CHOCOOCTBYeT  (hOPMHUPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKON COCTABJIAIOIIECH HAYYHOM KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW NPUPOJIbI, LIEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAaHHUIO U METOJaM
NO3HaHMS B HayKe. M3yueHne XuMUu NpOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHee
U3YUYEHHBIX y4eOHBIX MpeaMeToB: «OKpyxkaromuii Mup», «bruonorus. 5—7 Kiraccel» u
«Duszuka. 7 knacey.

[Tpu n3ydeHnu XUMUU MPOUCXOAUT HOPMHUPOBAHNE 3HAHUN OCHOB XUMUYECKOH
HAayKW KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU IEATEIHHOCTU
YelloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3azada y4eOHOTO
MpeIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUN — BaKHEHUIITUX
($akToOB, OHATHI, 3aKOHOB W TEOPETUYECCKUX IMOJOKEHUN, TOCTYMHBIX 00O00IIEHUN
MHPOBO33PEHUYECKOT0 XapaKTepa, A3blka HAyKH, B MPUOOIIEHUU K HAYYHBIM METOIaM
MO3HAHUS TPU U3YYCHUHW BEIIECTB W XUMHUYECKUX peakiuii, B (OPMHUPOBAHUU U
Pa3BUTHH MMO3HABATEIBHBIX YMEHUM W WX MPUMEHEHUU B y4€OHO-TIO3HABATEIHLHON U
y4e0HO-MCCIIeIOBATEILCKON  ESITEIBHOCTH, OCBOGHHHM TIpaBWi  0O€30MacHOro
oOpallieHust ¢ BEIIECTBAMH B MTOBCETHEBHOM KU3HHU.



[Ipy uM3yyeHMH XMMHHM Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs Ba)KHOE
3HaYEHUE MPUOOPENIN TaKUE 1IeJIU, KaK:

— (GOpMHpPOBAaHHWE HWHTEJUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY NPHHITHIO PpPELICHUMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HaIPaBJICHHOCTh O0yUYEHHUsI Ha CUCTEMAaTHYEeCKOE MPUOOIeHNE 00yUaroInXcs
K CaMOCTOATEIbHOIN MMO3HABATEIbHON AESITENbHOCTH, HAYYHBIM METOJAM IMO3HAHUS,
(GOpMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMMUH;

— olecrnieyeHue YyCJIOBHH, CIOCOOCTBYIONIUX MPHOOPETEHUIO OOYYarOIIMMUCS
ONbITAa PA3HOOOpPA3HOM JEATEIBHOCTH, NO3HAHUS U CAMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE ISl
Pa3IUYHBIX BUJOB JEATEIbHOCTH;

— (QopmupoBanue o0meld (GYHKIMOHAIBHOM W €CTECTBEHHO-HAYy4YHOM
IPAMOTHOCTHU, B TOM UYHCJIE YMEHUN OOBSICHATH U OIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa, UCTIOB3Ys 3HAHUS U OTIBIT, MOJTYYCHHBIC MPU U3YUCHUN XUMUH, IPUMEHSITh X
IpU pelIeHUH NpooJieM B MOBCETHEBHON KU3HU U TPYJIOBOM JESITEIIbHOCTH;

— ¢opMupoBaHue y 00yYarOUUXCsl TYMAaHUCTUUECKUX OTHOIICHUM, TOHUMaHUS
[IEHHOCTH XMMHYECKUX 3HAHUM IS BBIPAOOTKH 3KOJOTHMYECKH 11€JI€CO00pa3HOro
NOBe/ICHUs B OBITY M TPYAOBOM JESITEIILHOCTH B IIEJIIX COXPAHEHUS CBOETO 3/10POBBS
Y OKPYKaroIEH IPUPOJHOU CPEBIL;

— pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY NMPOG U U HANPABIEHHOCTHU JaJIbHEUIIEro 00y4YeHusl.

OO61iee yKciio YacoB, OTBEAEHHBIX JJI M3YYEHHUS] XUMUU Ha YPOBHE OCHOBHOTO
obmero o6pa3oBanms, cocraBiuseT 136 dacoB: B 8 kilacce — 68 yacoB (2 4Jaca B
Heneno), B 9 kiacce — 68 vacoB (2 yaca B HEJIEJIO).

COIAEPKXAHUE OBYYEHUA

8 KIIACC



IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Ponp XUMHUM B KM3HU YEJIOBEKA. XHMHUS B CUCTEME HayK.
Tena u BemecTBa. U3NYECKUE CBOWCTBA BEIMIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB.
[lonsiTue 0 Metojgax mMo3HaHWS B XUMHUU. YucTbie BemiecTBa U cMmecu. CrocoObl
pas3zesieHusl CMECE.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE HJIEeMEHThl. CHMBOJBI XHUMHUYECKHUX
3neMeHTOB. [IpocThie U ClIoXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumnueckas Gopmysna. BareHTHOCTh aTOMOB XMMHMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemecTB. OTHOCUTENbHAs aToMHasi macca. OTHOCUTENbHAsS
MOJIEKYJIApHasA Macca. MaccoBas J0JIs1 XUMUYECKOTO JIEMEHTA B COCIMHECHUU.

KomnuectBo BemiectBa. Monb. MossipHas Macca. B3anmoCBsI3b KOJIHWYECTBA,
Macchl M YHCIa CTPYKTYPHBIX eIuHUIl BemiectBa. Pacuétel mo dopmynam
XUMHUYECKUX COCTUHEHHUIA.

®U3NYECKUEe M XMMHUYECKHUE SIBIICHUS. XUMHUYECKas peakiuusi U €€ MpU3HAKHU.
3aKOH COXpaHEHMsSI MacChl BEIIECTB. XHUMHUYECKHE YypaBHeHUs. Kiaccudukarus
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOUW MOCYJ0H, mpaBuiaMu paboThl B jabopaTopuu U
npuéMaMu oOpalleHus ¢ Ja0OpaTopHbIM O0OpYJAOBaHWUEM, U3YYECHHE M OMHCAHUE
¢uznueckux CBOMCTB  00pa3lloB  HEOPraHWYECKHWX  BEIIECTB, HAOJIIOJCHUE
¢dusznueckux (IUIaBiIeHHE BOCKA, TasHUE JIba, PACTUPAHUE caxapa B CTYIIKE, KUTICHUE
U KOHACHCAIMs BOJbI) M XUMHYECKHX (TOpEHUE CBEYM, MPOKAJIMBAHHUE MEIHOMN
IIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SIBIICHUN, HAOIIOCHUE U OMMCAaHUE
NPU3HAKOB  MPOTEKaHWS  XMMHUYECKMX  peakiui  (pa3mokeHwe  caxapa,
B3aMMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUIOM Oapusi, Pa3iokKEHUE TUIAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aMMOZCHCTBHE *kele3a ¢ pacTBopoM coiu meau (1),
U3y4YEeHHE CIIOCOOOB pa3/ielieHus CMecel: ¢ TIOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbIMIApUBAHUE, JAUCTWIIISAIMSA, XpoMarorpadus, mpoBeIeHWE OYUCTKH MOBapEHHOU

coilv,  HaOdIOJeHWE W ONHCaHWUE  pPe3yJlbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOUIETO0 3aKOH COXPAaHEHHs] MacChl, CO3/IaHHE MOJENIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ 1M HEOPraHUYECKHX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucmopon — s7I€MEHT W IpocToe
BelecTBO. HaxoxaeHnue kucimopoia B Mpupoae, (HU3NUECKHE W XUMUYECKUE
cBoiictBa (peakuuu ropenwms). Oxcunbl. Ilpumenenme kucmopona. CrocoObI
MOJIyYEHHUS KUCIOPo/ia B 1a00OpaTOpUH U MPOMBIILIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoze. O30H — autoTpoIHas MOAUGUKAINS KHUCIOPOa.

TemmoBoit 3ppekT XUMUIECKOW peakiny, TePMOXUMHYECCKUE YPaBHEHUS, IK30-
U SHJIOTEpPMUYECKUE peakiuu. TOMIMBO: yroiab MU METaH. 3arpsi3HEHUE BO31yXa,
yCUJIEHUE MapHUKOBOTO 3 PeKTa, pa3pylieHrue 030HOBOIO CIIOS.



Bonopon — anemeHT u nmpocTtoe BemecTBo. Haxoxkaenue Bogopoaa B Ipupo/ie,
du3nYecKue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHE, clIOcOObI nonydeHus. Kucnotsl
U COJIN.

Momnsipabiii 00bEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoMcTBa BOAbl. Boma kak pacrBopurenb. PacTBOpEL
HaceblllieHHbIE W HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10151 BELIECTBA B pacTBOpE. XMMHUUYECKUE CBOMCTBA BOAbBI. OCHOBaHMS.
Ponb pacTtBOpoB B mpupoze M B KU3HM 4eloBeKka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccudpuxanus Heopranndeckux coeaunenuit. Oxcuael. Knaccudukarus
OKCHUJIOB:  cojieoOpasytomue  (OCHOBHBIC,  KHUCJIOTHbIe, aM(pOTepHbIE) U
HecosieoOpasyrome. Homenknatypa okcuoB. @u3ndeckne 1 XuMHUECKHUE CBOMCTBA
okcua0B. [lonydenue okcuaos.

OcHoBanus. Knaccudukaruss OCHOBaHMM: IMIENIOYM W HEPACTBOPUMBIC
ocHoBaHus. Homenknarypa ocHoBaHuii. @PuU3MUYECKHME W XUMHYECKHE CBOMCTBA
ocHoBaHui. [losryuenrne oCHOBaHUI.

Kucnortel. Knaccudukanus xucnor. Homenknarypa kucinor. duznueckue u
XUMHUYECKHE CBOWCTBa KucaoT. Psg aktuBHocTh MetamwioB H. H. bekerona.
ITony4yenue Kucior.

Comu. Homenknarypa cosieil. duznyeckue M XMMHUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE OIPEACIICHUE COJEPKAHUSA KHUCIOPOJIa B BO3IyXE, IIOJYUYCHHE,
coOupaHue, paclo3HaBaHWE W M3yYEHHE CBOWCTB KHUCJIOpPOAa, HAOII0aeHNE
B3aMMOJICCTBUS BEIIECTB C KUCIOPOAOM U YCIIOBUSI BOSHUKHOBEHHUS U ITPEKPALCHUS
ropeHus (moxapa), O3HaKOMJICHHE ¢ 00pa3llaMi OKCHIOB U ONHMCAHHE WX CBOWCTB,
NoJIy4eHue, coOMpaHue, paclio3HaBaHUE U M3YyUYEHHE CBOMCTB BOAOpojaa (TOpEeHHeE),
B3auMojieiicTBue Bojopoaa ¢ okcuaoM wmeau (l1) (BO3MOXHO HCMOJIB30BaHUE
BUJIEOMATEPUATIOB), HAOMIOACHUE OOpa3IOB BEIMIECTB KOJUYECTBOM 1 MOIb,
MCCJIeIOBAaHNE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHOM MAacCOBOW JOJIEM pPAacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTalaMH (HATpUEeM U KaJlbIlueM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATEPHANIOB), HCCIEIOBAaHUE OOPa3IOB HEOPTaHUYECKHUX
BEIIIECTB PA3IMYHBIX KIJIACCOB, HAOIIOACHUE W3MEHEHHUS OKPAaCKd HWHIUKATOPOB B
pacTBOpax KHUCIOT M IIenodeil, uzydeHue B3aumopeictBus okcuga meau () c
pacTBOPOM CEPHOM KHCJIOThI, KHUCIOT C METAUIAMH, PEaKUUN HEUTpaau3allni,
MOJy4€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHME OJHOIO0 METAJUIA APYTUM H3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAJIBHBIX 3a/1a4 1Mo TeMe «BakHenme Kiaccol
HEOPraHUYECKUX COCTUHEHUM.



HHepuongnuyecknin 3axkoH u Ilepuoamyeckas cucTeMa XHMHYECKHUX
aemenToB /JI. H. MenpgeneeBa. CrpoeHue aromMoB. XHMMHUYECKass CBf3b.
OKHuCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKM KIacCU(UKAUU XUMUYECKUX dJieMeHTOB. [loHsiTue o
IPYINax CXOJHBIX SJEMEHTOB (LIEJIOYHbICE U IIEJIOYHO3EMENIbHBIE METAILIbI,
raJIoreHbl, THEPTHBIE Ta3bl). DIEMEHTbI, KOTOpble 00pa3ytoT aM(poTepHble OKCUIBI U
TUJPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepuoauueckas cucremMa XMMHUYECKUX DJIEMEHTOB [l.
N. Mennaeneera. Kopotkonepuoanas u aiuHHonepuoaHas ¢opmbl [lepuoanyueckoit
cucrembl xumuueckux odiaeMmeHToB JI. M. Menneneesa. Ilepuoasl U Irpymimbl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA, HOMEPOB MEPUO]Ia U TPYIIIIbI JIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sijep. M3otonsl. DnekTpoHsl. CTpoeHHE
ANIEKTPOHHBIX  000JIOYEK  aTOMOB  mepBbIX 20  XUMHUYECKHX  DJIEMEHTOB
[Tepuonnueckoin cuctemsl J[. WM. Menneneea. XapakTepucTuka XUMHYECKOIO
3JIEMEHTA 10 €ro MoJIoKEeHUIO B [lepnoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paauyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METALTUYECKUX U HEMETAUIUYECKUX CBOMCTB IO TPYINIaM U NEPUOAaM.

3nauenue Ilepuoaunueckoro 3axkoHa u lleproauueckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB A pa3BUTUA Hayku W npaktuku. . WM. MenneneeB — y4yéHbli U
rpaXkJaHUH.

Xumuueckas cBsi3b. KoBaneHTHast (MOJdsipHass W HEMNOJISIpHAsi)  CBSA3b.
DIEeKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okuciieHHus. OKUCIUTENBHO-BOCCTAHOBUTENBbHBIE peakiuu. [Iponecchl
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4eHHEe OOpa3IlOB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCHAA IMHKAa C pAacTBOpaMM KHUCJIOT M IIEJI0YEH, IIPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBI  OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKLUM
(ropeHue, peakiuy pa3ioKeHus, COCTUHEHUS).

Mescnpeomemmunie cea3u

Peanuzanusa MeXnpeAMETHbIX CBA3EH MpH H3YYEHUM XHMUU B 8 Kjacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH,
TaK Y MOHSITUHN, SIBIIIOIINAXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO -
HAay4YHOI'0 IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHITHS: HAYYHBIM (DaKT, THIOTE3a, TEOpHs,
3aKOH, AaHalmM3, CHUHTE3, KiacCU(pUKAIus, TMEePUOIUYHOCTh, HAOIIOICHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

dusuka: MaTepusi, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJINJI, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, OJJICKTPUYECKUN 3apsijl, BEIIECTBO, TeI0, O0BEM,
arperatHoe COCTOSIHUE BEIECTBa, Ia3, pU3nuecKkue BEJIMUYUHbBI, €IUHUIBI U3MEPECHUS,
KOCMOC, IJIaHeThl, 3BE3/1b1, COJIHIIE.



buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPOABI, MOJE3HbIE
HCKONAEMBIE, TOIUINBO, BOJIHBIE PECYPCHL.

9 KITIACC

BemecTBo  XUMHYecKasi peaKIusi

Ilepuonnueckuit 3akoH. Ilepuonuueckas cucremMa XMMHUYECKUX DJIEMEHTOB [l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB
XUMHUYECKUX 2JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaJsl, KaIbIUA U UX COEAUHEHUN B
COOTBETCTBHUHM C TOJIOKEHUEM DJIEMEHTOB B llepronnueckoil cucteMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BeliecTBa: BHJBl XWUMHYECKOM CBA3U. THUINBI KPUCTAUNIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAUIMYECKOW PEUIETKU U
BUJIa XUMUUYECKOU CBS3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSALIMXCSA K PpAa3IM4YHbIM KJlacCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XuMUYecKrX peakifil Mo pa3aIudyHbIM Mpu3HaKkaM (1o YUCTy U
COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIECTB, M0 TEIUIOBOMY 3P (HEKTY, 0 U3MEHEHHIO
CTeTNICHEHl OKHUCIICHHUS XHUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO
KaTajau3aropa). DK30- U DHIOTEPMHUUECKHE PEAKIIUU, TEPMOXUMHYECKUE YPABHEHHUS.

[lonsitue o ckopoctn xuMuueckod peakuud. [loHsiTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOTeHHBIX W TeTEPOreHHBIX
peakiusax. [lonstue o karanuse. [loHATHE O XMMHUYECKOM paBHOBecHH. DaKTOPHI,
BIUSIOIIME HAa CKOPOCTh XWMHYECKONM pEaKUUH U TOJOKEHHE XHUMHYECKOIO
PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, AIEKTPOHHBIN Oasanc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakuu. CocraBienue YpaBHEHHI
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ pE€aKUMl €  HMCIOJIB30BAHUEM  METOJAA
AJICKTPOHHOTO OajaHca.

Teopust 37AEKTPOJIUTUYECKON THUCCOUUALMU. DJIEKTPOJIHUTBI U HEJIEKTPOJIUTHI.
KarnoHnel, aHnoHbl. MexaHM3M JIHCCOLMALMM BEIIECTB C pa3IMYHBIMH BHJIAMH
XUMUYeCcKoi cBsi3u. Ctenensb aucconnanuu. CuibHbIE U cIa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIOBHS MPOTEKAHHS PEAKIUA MOHHOTO OOMEHa,
IIOJIHBIE W COKpAIEHHbIE HOHHBIE YypaBHEHMs peakuuid. CBOHCTBa KHCIOT,
OCHOBAHUU W COJIEH B CBETE MPEACTABICHUI 00 3JIEKTPOIUTUYECKON AUCCOIUALIUU.
KauectBenHbie peakunu Ha HOHBL. [[oHSATHE O THIpOIN3E CONEH.

Xumuueckuit IKcnepumenm:
O3HAKOMJICHME C MOJICNIAIMU KPUCTAIIMYECKUX PEIIETOK HEOPraHUYeCKUX
BEILIECTB — METAJUIOB M HeMmeTauioB (rpadura W anamasa), CI0XKHBIX BEIIECTB
8



(xopuaa HaTpHsl), UCCAEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakluud OT
BO3JICHCTBHS Pa3IMYHbIX (PAKTOPOB, UCCIIEIOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB
BEILIECTB, IIpollecca JAMCCOLUMALMU KHUCIOT, IIeJdoYed U conel  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MATEpPUAJIOB), MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOIIHNX
MPU3HAKK MPOTEKAHUs PeaKkUuii HOHHOro oOMeHa (00pa3oBaHUE OCajKa, BbIIEICHUE
raza, oOpa3oBaHHE BOJbl), OMNBITOB, WJUIIOCTPUPYIOUIUX HPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX pEaKIUil (TOpEeHUe, pPEaKIUu Pa3JIOKCHHS, COCAMHCHUS),
pacno3HaBaHWE HEOPTraHWYECKUX BEIIECTB C MOMOUIbI0 KaYECTBEHHBIX pPEakluid Ha
MOHBI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4.

Hemertanbl U MX coelMHEHUSA

O6mast xapakrtepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (PU3NYecKue CBOWCTBA MPOCTHIX
BEIIECTB — raJJOor€HOB. XMMUYECKHE CBOMCTBA Ha IpUMepe Xjopa (B3auMOJEHCTBUE C
MeTalylaM{, HEMeTaJulaMH, Mienoyamu). XsopoBojgopoa. ConsiHas KUcoTa,
XUMHYECKUE CBOMCTBA, OJIyUeHHEe, MpuMeHeHue. JleficTBue xjiopa u XJopoBOA0poIa
Ha OpraHu3M 4esioBeka. BakHeillne XI0puasl U UX HAX0XKIEHHUE B IPUPO/IE.

O6mas xapaktepuctuka sjeMeHTOB VIA-rpynnbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue W (¢uU3HUECKHE CBOMCTBa
IPOCTHIX BEUIECTB — KUCIOPOJA U CEePhl. AJUIOTPOIHbIE MOIU(UKAIIUN KUCIOPOIa U
cepbl. XuMHYeckue cBoiicTBa cepbl. CepoBOAOPOJ], CTpOoeHHE, (QU3NYECKHEe U
XUMUYECKHE cBoilcTBa. OKCHABI Cepbl KaK NPEACTAaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3MYECKHEe U XUMHUUYECKHE CBOMCTBA (0OIIME KaK MpeaCTaBUTEN
Kjacca KHUCIOT U crnenuduyeckue). XUMUYECKUe peaklldu, Jiexallhie B OCHOBE
IPOMBIIIJIEHHOTO Croco0a ToJydeHHusl cepHol KucioTel. [IpumeHeHue cepHOM
kucnotrbl. ColM CepHOM KHCIOTHI, KaueCTBEHHAs peaklus Ha Cylb(aT-uoH.
Haxoxnenue ceppl M €€ COCNMHEHUW B IIPUPOJIC. XHUMHUUYECKOE 3arps3HEHUE
OKpY’Karouen cpeibl COETUHEHUSIMU CEPbI (KUCIOTHBIE JOK/IU, 3aTPA3HEHHUE BO3AyXa
1 BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAIICHUSI.

OO6mass xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBIE CTENEHU OKHUCIEHHA. A30T, PACHPOCTPAHEHHE B IMPUPOJE,
dusznueckre U XUMUYECKUe cBorcTBa. KpyroBopoT a3ora B mpupojge. AMMHUaK, €ro
dusznueckre U XMMHYECKUE CBOWCTBA, MOJydeHHe W npuMmeHeHue. Colu aMMOHHS,
X (pU3MYecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHHe. KadyecTBeHHas! peakius Ha
MOHBl aMMOHUSA. A30THasg KHUCJIOTa, €€ ToJydeHHue, (PU3ndecKue W XUMUYECKHE
cBOiicTBa (OOmIME Kak TMPEACTaBUTENS Kjacca KHUCIOT U CHEeIUpUIECKUe).
Hcrnonp30Banne HATPATOB M COJICH aMMOHHS B KaU4€CTBE MUHEPAIbHBIX YI0OpESHHUIM.
XVMMHYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpeabl COSAMHEHHUSIMHU a30Ta (KHUCIOTHbBIE
JOXAH, 3arps3HEHHE BO37yXa, MOYBBI M BOJM0EMOB). Dochop, amIoTpoIHbIe
monudukanmuu Gochopa, usnveckre u xumudeckue cBoiictea. Oxcua dpochopa (V)
u ¢ocdhopHas Kucinora, (QpuU3MUECKME U XUMHUYECKHE CBOWCTBA, IMOJIyYCHHUE.
Hcnonw3oBanue pocdaToB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.



OO6mass xapakrtepuctuka 31eMeHTOB |VA-rpynnsl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTETIEHU OKHUCICHMS. YTIEpO[, allIOTPONHbIE MOAU(PUKALNH,
pacnpocTpaHeHHe B MPUPOAE, (pU3MUYECKHe M XUMHUYECKUE CBOMCTBa. AncopOuus.
Kpyrosopot yriepoaa B npupoje. OKCuibl yriepoaa, ux pu3ndeckue u XuMHUIeCKue
CBOICTBA, JECHCTBME HA JKUBBIE OPraHU3Mbl, TMOJYyYEHUE U [PUMEHEHHUE.
DKoJIOTMYEeCKHe MpoOIeMbl, CBsA3aHHbIE ¢ okcuaoMm yriaepona (lV), rumoresa
100aJbHOTO TOTETUICHUST KJIMMaTta, MapHUKOBBIN d(dekT. YronpHas KucioTa u eé
coiM, MX (U3MYECKUE M XUMUYECKHE CBOWCTBA, IMOJYYEHHUE M MPUMEHEHUE.
KauectBeHHast peakuus Ha kapOoHaT-uoHBI. Vcmonap3oBaHue KapOOHATOB B OBITY,
MEJIUILMHE, TPOMBIIIEHHOCTH U CETbCKOM XO35HUCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, IIIUIEPUH, YKCYCHAas KUCIOTA).
[IpupoaHbIe UCTOUYHUKH YIIIEBOJOPOAOB (YroJyib, IPUPOAHBIN a3, He(PTh), TPOAYKTHI
ux rnepepaboTku (O€H3MH), UX poJib B OBITY M NpoMblIieHHOCTH. [loHaTne o
OMOJIOTUYECKU BaXKHBIX BEIIECTBAaX: JKUpaX, OeNKax, yrieBoAaX — U UX POJIH B )KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPraHMYECKUX U HEOPTAHUUECKUX COCAMHEHUI.

KpemHunii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA, TMOJy4Ye€HUE U
npumeHenune. CoerHeHUs] KpeMHUs B nipupoje. OOiiue npeacTaBieHust 00 OKCUaIe
kpemuusi (IV) u xpemuueBoi kucnore. CUIMKaThl, X HCIOJIb30BaHHE B OBITY, B
IPOMBIIIJIEHHOCTH. BakHeHIne CTpouTenbHbIE MaTepHalbl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. [IpobGiembl  ©Ge30macHOrO  KCMOJIB30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEIHEBHOM KU3HHU.

Xumuyeckuii IKCnepumenn .

u3ydyeHre oOpaslloB HEOPraHMYECKUX BEIECTB, CBOWCTB COJITHOM KHCIOTHI,
IIPOBE/ICHNE KAaUECTBEHHBIX PEAKIMil Ha XJIOPUA-UOHBI U HAOJO/IEHNE MMPU3HAKOB HX
NPOTEKAHMS, OTBITHI, OTpaXKaKIKUe GU3NIECKUE U XUMUYECKHUE CBOMCTBA rajJoreHoOB
U UX COCIMHEHMH (BO3MOXXHO MCIIOJIh30BaHHE BUIEOMATEPHUATIOB), O3HAKOMIICHUE C
oOpasnamMu XJIOpUJIOB (TajJOTeHUIOB), O3HAKOMJIEHHE C oOpas3lamMu cepbl U eé
COCIMHEHUSAMH (BO3MOXXHO HCIIOJB30BaHHE BHUACOMATEpPUAIIOB), HAOIIOIEHNE
mnpoiecca OOyriuMBaHUsI caxapa IOJA JEHCTBHEM KOHUEHTPUPOBAHHOW CEPHOM
KHUCJIOThI, HM3YYE€HUE XUMHUUYECKHUX CBOWCTB pa30aBICHHOW CEpPHOM KHCIOTHI,
MPOBE/ICHUE KAUYeCTBCHHOW peaklMh Ha Cylb(aT-uOH U HAOJIIOJECHUE TpHU3HAKA e
MPOTEKaHMs, O3HaKOMJIEHWE C (DU3MYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa U HX
COeTMHEHHH (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPUAIOB), 00pa3iaMHu a30THBIX U
dochopubix ynoOpeHuii, mnoaydyeHHe, COOMpaHUE, PACIO3HABAHME M H3YUYCHHE
CBOICTB aMMHaKa, MPOBEACHNE KaUeCTBCHHBIX PEaKIInii Ha MOH aMMOHUS u (docdart-
MOH U U3y4YE€HHUE MPU3HAKOB UX MPOTEKAHMs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOM
a30THOW KHCJIOTBI C MeAbI0 (BO3MOXHO HCIIOJIb30BAHHE BUIAEOMATEPUATIOB),
M3yYEHHUE MOJEJel KPUCTAINIMYECKUX PEmETOK anmasa, rpadura, ¢dysuiepeHa,
O3HAKOMJIEHHE C MPOLECCOM aACOPOLMU PACTBOPEHHBIX BELIECTB aKTUBHUPOBAHHBIM
yrIéM U YCTPOMCTBOM IPOTHBOrasa, IOJydyeHUEe, cCOOMpaHue, paclo3HaBaHUE U
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W3y4YEHUE CBOMCTB YIJEKUCIOrO Ta3a, MNPOBEACHHUE KAYECTBCHHBIX pEAKIMN Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB X MPOTEKAHUS, 03HAKOMJICHUE C
NPOAYKIMEN CHIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a]a4
1o TeMme «BakHelme HeMEeTalJIbl U UX COCTUHEHUS.

MeTtajuibl M UX COCAMHEHUS

OO6m1as XxapakTepUCTHKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxenus B [lepronnueckoit cucreme xuMuueckux aiaeMeHToB [[. M. Menneneesa
u cTpoeHus aToMoB. CTpoeHHe MeTanaoB. MeTtajnyeckas CBs3b M METaJUIMYECKas
KpUCTAJIMYECKAS PEMETKA. ONEKTPOXUMHUYECKUN PAJ  HANpsSHKEHUM METaJIoB.
duznyeckue M XMMHUYECKHE CBOHCTBa MerTayuioB. OOmmue crnocoObl MOJIYyYEHHS
meTaiioB. [loHsATHE O KOPpPO3UU METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTBl MX OT
koppo3uu. CriaBbl (CTaidb, YYT'yH, TIOPATIOMUHUNA, OpOH3a) M MX NMPUMCHEHUE B
OBITY U TIPOMBIIILJIEHHOCTH.

[Ilenounble MeTaibl: moJjiokeHue B Ileproanyeckoi CHUCTEME XUMHUYECKUX
anementoB JI. . MeHneneeBa, CTpoeHHME HMX aTOMOB, HaXOXJEHUE B IPUPOJE.
dusnyeckue U XMMHUUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbI U
TUJPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 11eI0YHbIX META/VIOB U UX COCJIMHEHUM.

[[lesiouyHO3EMENIbHBIE ~ METAJIBI  MarHuii W KaJbLIMW: TMOJOXEHHE B
[Tepuognueckoit cucteme xumuueckux 3ieMeHToB . M. MenneneeBa, ctpoeHue ux
aTOMOB, HaxOXJ€HHUE B mpupone. OPuU3NUecKue U XMMUYECKUE CBOMCTBA MarHusi U
Kanpius. Baxkueiive coegnHeHust Kalblus (OKCH, TUAPOKCHI, coin). KECTKOCTh
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHUSI.

AnromMuHui: nonoxxeHue B lleproanyeckoil cUCTEME XUMHUYECKUX 3JIEMEHTOB
J. . MeHnneneeBa, CTpoeHHE aroMa, HAaXOXICHUE B mpupoac. Dusnueckue u
XUMHYECKUE CBOWCTBA altOMUHUA. AMDOTEpHBIE CBONCTBA OKCHIA M THAPOKCHIIA
ATIOMHUHMUSL.

Keneso: nmonoxenue B [lepuognueckoit cucreme XuMU4eCcKux 3iemMenToB J. U.
MeHeneeBa, CTpPOEHUE aTOMa, HaXOKJI€HHUE B npupoae. PU3niecKue u XuMHYECKUE
cBoicTBa »xene3a. Okcuabl, rugpokcuansl u conu xenesa (ll) m xeneza (lll), ux
COCTaB, CBOMCTBA U MOJIyYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME ¢ oOOpas3laMy METAUIOB M CIUIABOB, HX (U3HUYECKUMU
CBOMCTBaMU, U3yYEHUE PE3YJIbTATOB KOPPO3UU METAIIIOB (BO3MOKHO UCIOJIb30BAHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEWUCTBHS OKCHAA KaJNbIMS M HATPHS C
BOJIOM (BO3MOXKHO HCHOJb30BAaHUE BUJEOMATEPUATIOB), HCCIEIOBAHHE CBOMCTB
AKECTKOW BOJIbI, MpOLIecca TOPEHUS Kelle3a B KUCIOopoae (BO3MOKHO MCIOJIb30BaHUE
BHUJIECOMATEPUATIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMd Ha HMOHBI:
Mar"us, Kajblus, alfoMuHHS, IuHKa, kene3a (II) m xemeza (II), memm (1),
HaOJII0JICHNE U OTNKMCAHKE MPOIIECCOB OKPAIIMBAHUA TUIAMEHU MOHAMU HATpUS, Kalus
U Kajabuusg (BO3MOXKHO HCIIOJIb30BAHUE  BHUIACOMATEPHUAJTIOB), HCCIEIOBAHUE
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aM(OTEpHBIX CBOWCTB THAPOKCUIA ATIOMUHHUS M THAPOKCHIA LMHKA, pPELICHUE
DKCHEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelIne MeTauibl U UX COETUHEHUSD).

XuMHA U OKpYKaoLas cpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKU3HU 4YelloBeKa. besomacHoe
MCIIOJIb30BAaHUE BEUIECTB M XMMHUYECKMX peakuuii B ObiTy. IlepBasg momomib npu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHUYECKOe 3arps3HEHHE OKpYXKalolleld cpeapl (mpeAesibHasl AO0MycTUMas
KOHLeHTpalus BeuiecTs, gainee — [IJIK). Ponap xumum B pemieHHH 3KOJOTMYECKHX
npooem.

Xumuueckuit IKcnepumenm:

u3ydyeHue oO0pa3loB MarepualioB (CTEKJIO, CIUIABbl METAJUIOB, IMOJMMEpPHbIE
MaTepHabl).

Mescnpeomemmuoie céasu

Peanuzanusa MeXnpeaMETHbIX CBA3CH NpH HU3YYEHMM XMMHM B 9 Kiacce
OCYIIECTBIISIETCS] YE€pe3 UCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHMH,
TaK W TOHSATUM, ABJISIOIIUXCA CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEIMETOB ECTECTBEHHO -
HAy4HOTO ITUKJIA.

OO0mure ecTecTBEHHO-HAYYHBIE MOHSTHS: HAay4yHBIM (aKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, Kiaccu(UKalus, TMEePUOJUYHOCTh, HaOIIO/IeHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHE, MOJIEIb, SBJICHHUE, TAPHUKOBBINA 3P deKT,
TEXHOJIOT S, MaT€pUaJIbI.

®uznka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU]I, U30TOIIbI,
PaauOaKTUBHOCT, MOJIEKYa, AIEKTPUUYECKUI 3apsia, IIPOBOJTHHUKU,
NOJYIPOBOAHUKHU, AUAIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperarHoe
COCTOSIHME BEIIECTBA, Ta3, pacTBOpP, PACTBOPHUMOCTb, KpHCTANIMYECKas PEIIETKA,
CIUTIaBbl, PU3NYECKHUE BEIUUHHBI, €AMHUIIBI H3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO,
IUTaHETHI, 3B€3/1b1, CoHIIE.

buonorus: QorocuHTe3, apixanwe, Owmocdepa, IKOCHCTEMa, MHUHEpaIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadus: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TIOPOBI, MOJIE3HBIC
HCKOIIA€MbI€, TOILINBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XO0Jie OOy4YeHHs XMMUU B €IUHCTBE Yy4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMHM W HOPMaMH IIOBEJACHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTO3HaHMs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0yUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJeJHuI0, MOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHUPOBOM M OTECYECTBCHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATEIbCKOM, TBOPYECKOM W JPYyrux  BHUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TpOIECcCe ITOW Y4YeOHOU JeSATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE M TIOCTYNKH CBOMX TOBapuUUIEH C MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABIECHUSI O BEIIECTBE M XMMHUUYECKOM PEaKLUH,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKM U COCTAaBIISIIOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHWHBI MHpA, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUH B IMTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbIX IPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOW paboOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMU
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JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOyYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHHE ITOCIICICTBHH H
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIOTPEOJICHHS aTKOTOJIsI, HAPKOTHKOB, KYpEHUSI),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBOXCHUEC K TPYJAy W pPe3yJibTaTaM TPYAOBOH ICATEIHHOCTH, B TOM 4YHCJIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIAVNBUAYATBLHON TPACKTOPHH MPOIOJDKCHHUS 00pa30BaHUS C YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIeCTBOBaHUS, TOHUMAaHKUE IIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YTPOKAIOIINX 3/I0POBBIO M KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH HUX pelIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIINAI, TUTIOTE3a, (haKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOphIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax ¥ TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM
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Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0O€CneuynBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHE
XUMHYECKOW peakiMu — MPHU PElIeHUH Yy4eOHO-TT03HABATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh U XapaKTE€pPU30BaTh CYIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHBbIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJOM IpoIllecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJOB U (OpPM MpE/ICTaBICHUS, MOTYy4aeMyl0 U3 pa3HbIX HCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;
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YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCMOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Tpolecce y4yeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie Auanora W (WiaM) JHUCKYCCHUU) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHBIE  pe3yjbTaThl  IO3HABATEILHOM
JESATENbHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JejlaTh MPe3eHTAIUIO
PE3YJIBTATOB BBIMOJHEHUSI XMMHUYECKOr0 JIKCIepUMeHTa (1abopaTopHOro OIIbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH MPHU  PELICHUHU
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJIeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE Y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
[IO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTABISTH WIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, PEJIAraéMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMUCA HAay4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI
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NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHny oOydenus B 8 ki1acce nmpeMeTHbIe pe3yJIbTaThl HA 6A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEILECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHHUS, PEaKIMu pPa3I0KEeHUs, pPEaKIUu 3aMElICHUs, pEeaKinuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsi KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (HOpPMYT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMymnaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHasT M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MonoxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXPAaHEHHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpo;

