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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHOM pabouel mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTHUA OOYYAIOIIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIIY>)KUT OCHOBOW JyIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHS UYEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYEeCKON XUMHH.

CtpykTypa coaepKaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO IPHUHIMUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoamyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSISL ()YHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Du3uka. 7 Kiace».

[Ipy wu3ydyeHUM XUMHUHM MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PaKTOB, MOHSITHI, 3aKOHOB M TEOPETUUECKUX MOJI0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAy4YHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX MIPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHUPOBAHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSTEIbHOM IMO3HABATEIbHON JESATENbHOCTH, HAayYHBIM
METOJlaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHUWSA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIOIIer0 MHpa, WCIOJB3Ysl 3HAHWS U OIBIT, MOJYYCHHBIE NPH H3yYECHUHU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
NeSITEIIbHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
1€JeCO00pa3HOro MOBEAECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U

CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uUis U HaAmpaBIEHHOCTH NajibHEHIIEro
oOy4eHus.
OO1ee 4nca0 9acoB, OTBEAEHHBIX AJI M3YYCHHUS XUMHUH HA YPOBHE OCHOBHOTO
oOmrero ob6paszoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJneno), B 9 kinacce — 68 yacoB (2 yaca B Helenno). B cooTBeTcTBUU ¢ yueOHBIM
IJIaHOM, Y4eOHBIM KaJlleHIapHbIM Ipadukom, pacnucanrem ypokoB MBOVY «Illkona
Ne 113» mna 2025-2026 yueOHbIi rox pabouyr0 MHOporpaMMy HEOOXOAMMO
peann3oBaTh:

3a 69 yueOHbBIX YacoB B 9a kiacce, 3a 67 yueOHbIX 9acoB B 90, 9B kimaccax.



COAEPXKXAHUE OBYUYEHUA

9 KUIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJIEMEHTOB B llepuonnueckoil cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYeCKUX peakuuid Mo pa3audyHbIM MIPU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETIEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[TonsitTue o ckopoctu xumuueckod peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M I'€TEPOTrEeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENIFHBIE  PEAKIMM,  DJICKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKunu. CocraBienue YpPaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIIM C  HWCIOJIB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M OHUCCOLMAIMU BEIIECTB C PA3JIMUYHBIMH BUIAMU
xumuueckoi cBsizu. Crenens aucconanuy. CUIbHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakuiun noHHoro oOMeHa. Y cloBus MPOTEKaHUS peaKkIuii HOHHOTO OOMeHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHH U COJICH B CBETE MPEICTABICHUN 00 AIEKTPOTUTHICCKON TUCCOITUAIIH.
KauectBeHHbIe peakuyu Ha HOHBL. [IOHSATHE O THApPONIU3E COJIE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB W HEMeTa/uloB (rpadura M aiaMasa), CIOXKHBIX BEIIECTB
(Xxopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT



BO3JICHCTBUS  Pa3iMuYHbIX (PAKTOPOB, MCCIEJOBAaHHE SIEKTPONPOBOJTHOCTU
pPacTBOPOB BEUIECTB, MTPOLIEcCca AUCCOLMALIMU KHCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO0 MAaTEpPHANIOB), IMPOBEACHHE OIBITOB, HWILTIOCTPUPYIOIIMX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCaJKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHUEe, pPEaKLUu pa3lIoKEHUS,
COCIMHEHHUS), pACIIO3HABAaHUE  HEOPTraHWYECKUX  BEIIECTB C  IOMOILBIO
KAauECTBEHHBIX PEAKIMil Ha MOHBI, pEICHUE SKCIIEPUMEHTAIBHBIX 33a4.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MUECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MMPUMeEpE XJIopa (B3auMOIEICTBIE
C MeTajulaMM, HeMeTaJlaMu, Hienodamu). Xuoposonopod. ConsHas KUCIIOTa,
XUMHUYECKME CBOICTBA, IOJIy4YyeHHWE, NpHUMEHeHue. JleicTBue Xxijopa U
XJIOPOBOJIOPO/Ia HA OPTAaHU3M 4YeJIOBEKa. BaskHelIe XJI0puabl U UX HAX0XKICHUE B
IpUPOJE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (PU3ndYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIIOPOIa
U cepbl. XUMHUYeCKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3HYECKUE U
XUMUYECKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJjlacca KHUCIOT M crnenuduyeckue). XUMUUECKUE PEaKldu, JieXallle B OCHOBE
MPOMBIIIUICHHOTO CIHOc0o0a TMOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklus Ha CyJab(}ar-HOoH.
Haxoxnenue ceppl M €€ COENMHEHWN B NpUpoae. XUMHUYECKOE 3arpsi3HEHUE
OKpYXaloLel Cpelbl COCAUHEHUSMH cepbl (KHUCIOTHBIE IOXKIW, 3arpsA3HEHUE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTpPaHEHHUE B MPHUPOJE,
bu3nyeckue u XuMrueckue cBoiictea. KpyroBopor azora B npupoje. AMMHAK, €ro
duznyeckue U XMMHUUYECKUE CBOMCTBA, NoJyyeHue U npuMeHnenue. Coin aMMOHMUS,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (U3HMUYECKHUE U XMUMHYECKUE
cBOMcTBa (0OIlIME Kak TMpEeACTaBUTENS Kilacca KHUCIOT U crheluduyecKue).
Hcrnonp30BaHre HUTPATOB U COJICH aMMOHHMSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XHWMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpelibl COETMHEHUSMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHe BO3ayXa, MOouBbl U BogoémoB). docdop, amioTponHbie
Moaudukauuu docdopa, puznueckre U xumudeckue cpoiictBa. Oxeun gocdopa



(V) u docdopnas xuciora, Gusnueckne U XUMHUYECKUE CBOWCTBA, MOJTYYCHHUE.
Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YI00pEHUH.

OOmas xapakrepuctuka 31nemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. Y TIEpO/], AJFIOTPOIIHbIE MOAU(PHUKALINH,
pacnpocTpaHeHUE B NMPUPOAE, (pu3nueckue U XUMUYECKUE CBOMCTBA. AncopOuus.
KpyroBopotr yrimepoma B mpupome. OKcuawl yriepona, WX (U3HYECKHE U
XUMHYECKHE CBOMCTBa, [EHCTBME Ha JKUBbIE OPraHU3MbI, TMOJIy4YCHHE U
IpUMEHEHHEe. DKOJIOTHYecKrue Npo0ieMsl, cBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AJBHOrO IMOTEIUIEHUSl KiMMaTa, MapHUKOBBIM 3¢ dekT. YromapHas
KACIOTa U €€ coyid, UX (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumenenue. KauecTBennas peakuus Ha kapOoHaT-uoHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, POMBIIIJIEHHOCTH U CETCKOM XO3S1CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJ, TJINLEPHUH, YKCYCHAsl KUCIIOTA).
[IpupogHple HMCTOYHUKU YIIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX MepepaloTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poiM B OKM3HM 4YelloBeKa. MarepuaqbHOE €IMHCTBO OpPraHUYECKUX M
HEOPraHUYECKUX COCAMHEHUHN.

KpeMHuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYyYCHHE H
npumeHeHue. CoeMHEeHHs KpeMHHUs B mpupojie. O01ure npeacraBieHus 00 OKCue
kpemHus (1V) n kpemHueBoil kuciaore. CUIMKAThl, UX UCHOJIb30BaHUE B OBITY, B
IPOMBIIIIEHHOCTH. BakHelme cTpouTelbHble MaTepuajbl: KepamHKa, CTEKJIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOrO  MCIOIb30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TTOBCEIHEBHOM JKM3HH.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0oB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHHE MMPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (QU3NYeCKue W XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M MX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHUE ¢ 00pa3IaMu XJIOPUAOB (TaJOreHU 1I0B), 03HAKOMJICHHE ¢ 00pa3iaMu
ceppl W €€ COeAUHEHUsSMU (BO3MOXXHO KCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0IeHNE Tpoliecca O0YIIIMBAaHUS caxapa Mo IeUCTBUEM KOHUEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMHUECKUX CBOMCTB pa30aBIE€HHON CEpHOM KUCIIOTHI,
MPOBE/ICHNE KAYE€CTBEHHON PEaKIMU Ha CyJib(paT-uoH U HAONII0IeHUE MTPU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DU3MYECKUMU CBOWCTBaAMH a30Ta, docdhopa U ux
COEMHEHHH (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEpUaIoB), 0Opa3liaMu a30THBIX
u (dochopHBIX yaoOpeHui, mojydeHne, coonpanue, pacro3HaBaHUE W U3YYCHUE
CBOWMCTB aMMHaKa, MPOBEJACHHE KAUueCTBEHHBIX PEaKIMii Ha HOH aMMOHHS H



dochar-uoH W wU3yYEeHHWE TPU3HAKOB WX TPOTEKAHUS, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOKHO HCIIOJIh30BaHUE
BHUJICOMATEPUAIIOB), M3YYCHUE MOJENEeH KPUCTAUIMYECKUX PEIIETOK aimasa,
rpaduta, dymiepeHa, O3HAKOMJICHHE C IMPOIECCOM aJcopOIHMu pacTBOPEHHBIX
BEIICCTB AKTUBUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YECHUE,
coOupaHue, pacliO3HABAHUE U U3YUYCHHUE CBOMCTB YIJIEKHUCIIOTO Ta3a, MpOBEICHUE
KauEeCTBEHHBIX PEAKIMI HAa KapOOHAT M CWJIMKAT-UOHBI U U3yYCHUE MPU3HAKOB MX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHOM IPOMBIIUICHHOCTH,
pellICHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaxHelllne HEeMETaulbl U UX
COCMHECHUS.

MeTaJJibl 1 UX COeTUHEHUSA

OO6m1ast XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diieMeHToB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHue MeTauioB. MeTamimdeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HaIpspKeHU MeTauioB. U3NYECKHe U XMMUYECKHUE CBOMCTBA MeTaioB. OO1mue
crocoObl Toy4yeHuss MeTaioB. [loHATHE O KOppO3UM METAIIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uH. CIuiaBsl (CTajb, YyT'yH, TIOPATIOMUHUN, OpOoH3a)
1 UX IPUMEHCHHE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB /. M. MenaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKICHHE B IPUPOJIE.
dusnyeckue ¥ XMMHUYECKHEe CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbl U
TUJAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue IIeJOYHBIX METaIOB W HX
COCIIMHCHUU.

[[lenoyno3emenbpHble METAJUIbl MAarHuii M KaJlblMii: IIOJIOKEHHE B
[Teproanueckoii cucteMe xumuaeckux 3neMeHToB . 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJiIeHUE B mpupojae. Ouszndeckre U XUMUYECKHUE CBOMCTBA MarHus 1
KaJIbITusl. BaxkHemme coequHeHNsI KanbIus (OKCHI, TUAPOKCHI, cOJn). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUs.

AltoMuHUN: TTo10)keHue B [lepronueckor CuCTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHHME aToMa, HaxOXKIECHHE B npupone. Puznueckue u
XUMHYECKHE CBOMCTBA aTtOMHHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA M THIPOKCH]IA
ATIOMUHUS.

Kenezo: nonoxenue B [lepuoauueckoi cucteMe XUuMHUYECKUX JIEMEHTOB /.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XHMHUYECKHE CBOMCTBa Xkene3a. OKCuabl, THAPOKCHIBI U comu kene3a (1) u xxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHWE C oOpa3laMu METAUIOB W CIUIABOB, UX (PU3HUECKUMHU
CBOMCTBAMH, W3yUYCHHE PE3yJbTaTOB  KOPPO3WHW  METALIOB  (BO3MOIKHO
WCITOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBHUS OKCHIA
KaJbIUg W HaTpUs C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOW BOBI, MpOIlEcca TOPEHUS Kelie3a B KUCIOPOJIe
(BO3MOXXHO  HCIIOIB30BAHWE  BHUJICOMATEPUAIOB), TPU3HAKOB  IPOTEKAHUS
KaueCTBCHHBIX PEAKIMI HAa MOHBI: MarHUs, KaJIbIIKs, aTIOMUAHUS, TMHKA, keme3a (1)
u xenesza (lll), menu (Il), HabmroneHne M omuMcaHue TPOIECCOB OKPAITWBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusg (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), UCCIIE0BaHKNE aM()OTEPHBIX CBOMCTB THIPOKCHUIA aTIOMUHUS U
TUAPOKCHIA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a71ad 1o TeMe «Bakueitmme
METaJUTBl M X COCTMHCHUS.

XuMHS M OKPYXKAKOIIAS Cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYCCKUX peaknuii B ObiTy. [lepBas momMoris mpu
XUMHUYECKUX 0YKOTaX M OTPABICHUSX.

XHWMHYECKOE 3arps3HCHUE OKpYKaromeh cpenbl (MpeaenbHas IOmyCTHMast
KOoHIIeHTparus BemecTs, aanee — [1JIK). Poixs xumuu B penieHnn 3K0JI0rMueCcKuX
npo0em.

Xumuueckuii IKCnepumMeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnbnie ceasu

Peanuzanusi MeXIpeaMETHBIX CBSI3€M MpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYIICCTBJISICTCS dYepe3 MCIONb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKANMS, TEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBJICHUE, TapHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwuszrka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUECKUI 3aps, IPOBOTHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, T'a3, PaCTBOP, PAaCTBOPUMOCTh, KpUCTAJUTHUCCKAs
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yI0OPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.



['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOAbI, TOJIE3HbIE
WICKOTIaeMbI€, TOTLUINBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWIO, MOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEIbHOCTH MPHU BHIIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M MOCTYIKH CBOMX TOBApHUIIEH C IMO3UIHAHM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U Tpya pa3iuyHOro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11€TIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  SKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACNAIOT 3HAYUMBIE IS
dbopMHUpOBaHUST MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXkaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO WCIIOJIb30BaHUS PA3JIMYHBIX ITOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH UH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO AKCIEPUMEHTa (Jab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeUCTBUM, crnenupudeckue Uisi TpPeAMETHOW o0mactu  «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy 00yueHus B 9 kj1acce npeMETHbIC PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATUNA: XUMHUYECKUM
AIIEMEHT, aTOM, MOJEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYECKasl CBs3b, TEIJIOBOU 3P deKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTraau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHAaA,
MeTaJlTn4yecKas ), KpucTainyeckas pereTka, KOppo3usi METaJIOB, CIIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MpeAebHO JIOMYyCTUMAas KOHIIEHTPALIMs
ITJIK BemiecTBa,;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e OIpPEIENATh BAJEHTHOCTh U CTENIEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsiji MOHA M0 XUMHUYECKON (Qopmylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbici [lepuonnueckoro 3akona /[I. M. MengeneeBa wu
JIEMOHCTPUPOBATh €ro TOHUMAaHHWE: OIKCHhIBATh W XapaKTepu3oBaTh
tabnuunyio Gopmy [lepuoanueckoil cuCTeMbl XMMHYECKHX SJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmododyHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003Ha4YEeHUsI, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTHUKAMH CTPOEHUS aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn  sApa, OO0IIee YHCIO DJJIGKTPOHOB M paclpelesieHHe WX TI0
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH



CBOMCTB 2JIEMEHTOB W HMX COCJUWHEHWW B Tpelesiax MayblX MEPUOJIOB U
TJIABHBIX TIOATPYIII ¢ y4ETOM CTPOSHHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CIeNU(PUISCKHEe XUMHUYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIii;

COCTABJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JUCCOIUAIIANA  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI NOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca ITHX PEaKIInii;
MIPOTHO3WPOBATh CBOWCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3jieMeHTa 1o ¢Gopmylsie COCIUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACYETHI IO YPABHEHHIO
XAMUYECKON PEaKIINH;

COOJTI0IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOM MOCYA0H 1 J1ab0paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB MO TOJIYYCHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUNIHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IMyTEM XJIOpUI-, OpOMUA-, WOAWI-,
kapOoHat-, (ocdar-, cunukar-, cyiabdar-, TUAPOKCUA-UOHBI, KaTHOHBI
aMMOHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSTh OCHOBHBIE OTIEPAIlN MBICIIUTECIILHOM IEATeILHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3alINIO, BBISIBIICHUE IPUYHUHHO-
CJICICTBEHHBIX CBSI3€U — JIJII M3YYCHHSI CBOWCTB BEIIECTB M XUMHUYECKUX
peakiuii, €CTEeCTBEHHO-HAYYHBIE METOJbl TO3HAaHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOICIIMPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

9a, 0, B KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakruyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. BeniecTBO M XUMHYeCKHE PeaKIUn
[ToBTOpEeHUE U yriryOieHne 3HaHu bubmmoreka [JOK
11 5 1
OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLINAIIHS. 8 1 1 bubnnorexa [JOK
' XHUMHUUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
21 OO0m1as XxapakTepUCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XapakKTepUCTHKA XUMUISCKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [IOK
' pyTHsL. 6P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
2.3 aneMeHToB VA-Tpynimsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
24 snemeHToB |VA- nbl. YTIepoa u 8 1 2 Bubmmorexa [IOK
' . TPYITHEL. pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHCHUS



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

Wroro mo pazneny 25
Paznen 3. MeTaJuIbI M MX COeAUHEHUS
. bubnuorexa [JOK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnuorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 bubnmorera [IOK
P p https://m.edsoo0.ru/7f41a636
674-9b,9B;

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

694-9A



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

HOYPOYHOE IINTAHUPOBAHMUE

9a,0,B KIIACC
JJIeKTPOHHBbIE
Hara uudgposbie

N KoauvecTBo yacoB U3ydeHusl o0pa3oBaTejibHbIE

[

] Tema ypoka ecypceshl
n/n P pecyp

Kourpoabnbsie IIpakruueckume — 9A 9b, 9B
Bceero
padoThI padoThI
[Tepnoanueckuii 3aKoH.

1 [lepuoauueckas cucrema 1 02.09 01.09  bubamoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. 2(')25 2025  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH Eub 10K

nonMMoTeKa

2 I 1 03.09 02.09
CROMCTE XH,_MH%CKHX OTICMEHTOR https://m.edso00.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Knaccudukamus u

3 HOMeHK(JII)aT LIa HEOPraHUYECKUX 1 09.09 08.09 bubmorexa [JOK

P P ' ' https://m.edsoo.ru/00adb7e2
BEIIIECTB
Buipl XUMU4YeCKOM CBS3U U BuG 10K
nOIHOTEeKA

4 1 10.09 09.09
THHB.T KPHETATTIHCCIX https://m.edsoo.ru/00adbac6
peméTox
Kontponbnas padota Nel o

5 TeMe ((HOBTOpeHI/IeuI/I 1 1 16.09 15.09
yri1yOJieHre 3HaHUH OCHOBHBIX
pa3nennoB Kypca 8 Kiacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Krnaccudukanus XuMHIecKux

bubmuoreka [JOK

6 5 17.09 16.09
PCAKIHI TIO Pas IHAHbIM https://m.edsoo.ru/00adbcb0
MIpU3HAKAM
ITonsTHE 0 cKOpOCTH

7 XuMHueckol peakuuu. [lonstue 93,09 92 09 bubmumoreka [IOK
0 TOMOTEHHBIX U T€TEPOTr€HHBIX https://m.edsoo.ru/00adbe9a
peakuusx
[ToHnsiTHE O XMMUYECKOM
paBHOBecuH. DaKTOPHI,

8 BIIMSIFOIIINE fIa CKOpOCTH 24.09 93.09 bubnuorexa [JOK
XMMHYECKON peaKiuu 1 https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO
paBHOBeECHS
0 -

9 KUCIIHTSILHO 30.09 29 09 bu6nmoreka [JOK
BOCCTaHOBUTEJIBHBIE PEAKIINH https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON BuG 110K

nonroTeKa

10 .C 01.10 30.09
aucconuanuu. CUIbHBIC U https://m.edso0.ru/00adcd68
cl1a0bl€ AIIEKTPOJIUTHI

bu6nmoreka [JOK
11 nu i 07.10 06.10
OFHBIC YPaBHEHIt peaxtiiy https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U
OCHOBaHHU B CBETE Eub 1OK
nonroTexa

12 i1 00 08.10 07.10
MPEACTABIICHHH O . https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JTUCCOTTHAITIT
XUMHUYECKUE CBOMCTBA COJIEN B

13 CBETE MpeACcTaBlIeHU 00 14.10 13.10 bubnmoreka [JOK

AJIEKTPOTUTUYECKON
JUCCOLIUAIIUHI

https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

bubmuorexa [JOK

14 I1 i 15.10 14.10
OFITHE O THAPOIHSE coten https://m.edsoo.ru/00add9d4
O060061eHre 1 cucTeMaTH3alus bubnmoreka [JOK
15 21.10 20.10
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1. Bu6 10K
noIMOTEeKa
1 P 22.10 21.10
6 (+CHICHHE SKCIEPUMEHTATLHAIX https://m.edsoo.ru/00addbfa
3a1a49»
KonTponbnas padora No2 mo
17 TeMe «DJIEKTPOJIUTHYECKAast 05.11 1011 bubnuoreka [IOK
nucconuanusg. XuMU4ecKue https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPAX»
OO0mias xapakTepuCTHKa
18 FaJII(I;II‘eHOBp XHMI:/IHCCKHG 11.11 11.11 bubmorexa LOK
- ' ' ) https://m.edsoo.ru/00addfe2
CBOWCTBA Ha IPUMEpPE XJI0pa
Xnoposoaopoa. ComnsiHast
19 KI/ICJfOTa I)[(I/II?\/[IfquKI/Ie CBOICTBa 12.11 17.11 bubmorexa HOK
’ ’ ' ' https://m.edsoo.ru/00ade104
MoJIy4yeHue, MpuMeHEHHEe
[IpakTnueckas padorta Ne 2 o Bu6 LIOK
nonroTeKa
20 11 7| 18.11 18.11
teme «[lomyueHue COJ};IHOI/IV https://m.edsoo.ru/00ade348
KHCIIOTHI, U3y4eHHE €€ CBONCTB
Brruncnenus mo ypaBHEHUAM
21 XUMHUYECKHX PEAKIUH, €CIIH 1911 2411 bubnnoreka [JOK
OJINH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
HU30BITKE
29 OO6m1ast XxapakTeprucTruKa 2511 2511 bubnmnoreka [JOK
aneMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
23 AnoTpOIHBIE MOJU(PHUKAIINN 2611 0112 bubmuoreka [IOK

cepnl. HaxoxieHue cepsl U €€

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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COEAMHEHHH B IPUPOJE.
XUMHUYECKUE CBOMCTBA CEPBI

CepoBo0po/1, CTpOEHHUE,

bu6mmoreka [IOK

24 02.12 02.12
(1)14331 HCCIHE M XHMITHReCiHe https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHas KUCIIOTAa, BuG 10K

nOJINOTEKA

25 03.12 08.12
(bn3f4qec1cne 1 XHMITFICCIHE https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XHUMHYECKHUE PEaKIUH, JICHKAITHES
B OCHOBE IIPOMBIIIUICHHOTO

26 crocoba MmoyyueHus: CepHoi 09.12 09.12 bubnuoreka [IOK
KHCIIOTBL. XUMHYECKOE https://m.edsoo.ru/00adec8a
3arpsiI3HEHUE OKpPYXKarolen
Cpellbl COEIMHEHUSIMU CEPBI

97 Brruncnenne maccoBoil Joimu 10.12 1512 bu6nmoreka [JOK
BBIXOJa IPOLYKTA PEAKLINU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTruKa
31eMeHTOB VA-Tpymmbl. A30T,

28 acmpocT aHeHI/Ilej}];HH UpoJie 16.12 16.12 bubmmorexa [TOK
pactipoctp PHPOAE, ' ' https://m.edsoo.ru/00adeea6
(bu3nuecKre U XUMUYECKHEe
CBOICTBa
AMMuak, ero ¢puznyeckue u Eub 1OK

nOIMoTeKa

29 I 17.12 22.12
RXHUMITICCKHE CRONCTER, https://m.edso0.ru/00adf004
MOJIy4YeHUE U IPUMEHEHUE
[IpakTuueckas padora Ne 3 o Bu6 OK

30 teme «llomydyeHne aMmmuaxa, 2312 2312 nosmorexa I

WU3yYEHHUE €r0 CBOMCTBY

https://m.edsoo.ru/00adf180
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A3oTHas KHCI0Ta, €€

bubmuoreka [JOK
24.12 29.12
3L dwsueckue n xumureckue https://m.eds00.ru/00adf306
CBOWCTBa
Hcnons3oBanve HUTPATOB U
COJIEHd aMMOHUS B Ka4eCTBE
39 MUHEPAIbHBIX YA0OpEHHIA. 30.12 30.12 bubmumoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYIKaroIIen cpebl
COCJIMHEHUSIMH a30Ta
dochop. Oxeun dpocdopa (V) u
33 dbocdopHas Kuciora, 13.01 12.01  bubmmoteka [JOK
(buU3HUECKHE M XMMUYECKHE 2026 2026 = https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJyYCHHE
Hcnonbs3oBanue ¢pocdaTos B
34 Ka4ecTBe I\fHHepanLHHx 14.01 13.01 bubnnoreka [JOK
ynoOpeHul. 3arpsi3HeHHe https://m.edso0o.ru/00adfc20
PUPOJHOM cpenbl hocdaTamu
VYraepon, pacrpocTpaHeHIE B
35  1mpu E )el gmuiecgle u 2001 1901 Promorera HOK
PHPOJE, y ' ' https://m.eds00.ru/00adfd9c
XUMHAYECKHE CBOWCTBA
Oxcupl yriaepoja, ux
bu3nvIecKre 1 XUMHUECKUE Bu6 OK
36 CBOWCTBA. DKOJIOTHYECKHE 21.01 20.01 nosmoreka I
https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIE C
okcuzom yriepona (1V)
. bubnmoreka [JOK
37 v 27.01 26.01
FOIBHAT KHETOTA H €€ COIH https://m.edso00.ru/00ae006¢c
38 [IpakTuueckas padorta Ne 4 o 2801 2701 bubnmoreka [JOK

teme "[loyyeHnue yriekucioro

https://m.edso0.ru/00ae027¢
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ra3za. KauecTBeHHas peakuus Ha
KapOoHaT-MOH"

[TepBoHavabHBIE TOHATHUS 00

bu6mmoreka [IOK

39 03.02 02.02
OPTAHIHeCItx BEIEUTRAX Kark O https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepo/ia
bu6mmoreka [IOK
40 K i 04.02 03.02
PEMIHI I €10 COCHIHERHA https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5.
41 Pemenne BKCHepI/IMeHTfJII)HI)IX 10.02 09.02 bubnuoreka [IOK
3a7a4 no teme «BaxHeimue https://m.edso00.ru/00ae0bf2
HEMETaJUIBl U UX COSTUHCHUS»
Kontponbnas padota Ne3 o BuG 10K
noImoTeKa
42 B i 11.02 10.02
TEME (BDAHCHILNC HEMETALIB https://m.edsoo.ru/00ae0e18
WX COCIIMHEHUS
OO01mas xapakTepucThKa
XUMHYECKUX AJIEMEHTOB —
43 MeTaJI0B. MeTananuecKkas CBsI3b 17.02 16.02 bu6nmoreka [JOK
Y METaJUINYeCKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKasl PELIETKA.
dusnyecKue CBOMCTBA METAIIOB
XUMUYECKHE CBONCTBA BuG 10K
noImoTeKa
44 . 5 18.02 17.02
METAIOB 3HeKTp OXHMHTHCCIIH https://m.edso00.ru/00ae1156
PAI HATIPSKEHUN METAJIOB
O01u11e crnocoObl MOTyYeHHS
MeTaioB. CIjiaBhl.
45 Brruncnenus no ypaBHEHUsAM 24.02 24,02 bubnuoreka [IOK

XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEarcHTOB CONEPIKUT
IIPUMECH

https://m.edso0.ru/00ael1156
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bubmuorexa [JOK

25.02 02.03
46 HowsATHe 0 KOPpO3HH METAILIOB https://m.edso00.ru/00ae1278
bu6mmoreka [IOK
03.03 03.03
47 Wenotnpie MeTan bl https://m.edso0o.ru/00ae14b2
Okcuabl ¥ THAPOKCUBI HATPUS U bubnmoreka [JOK
04.03 10.03
48 Kajust https://m.edsoo.ru/00ae14b2
49 Hlenoql;lozeMeanvme METaJLIbI — 10.03 16.03 bubnuorexa [JOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael5e8
50 Baxueiine coequHeHUs 11.03 17.03 bubmuorexa [JOK
Kb https://m.edsoo.ru/00ae15e8
51 O606HuleHI/Ie Y CHCTEeMaTH3aIus 17.03 2303
3HAHUI
59 JKEcTKOCTh BOMIBI U CITOCOOBI €€ 18.03 24,03 bu6mmoreka [IOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
ITpakTryeckas pabora Ne 6 o Bu6 110K
nonMMoTeKa
"MKE 24.03 06.04
53 reme e,(_:TKOCTB BOHH"H https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEeHUS
bu6nmoreka [JOK
4 A i 25.03 07.04
> JTOMITHITH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHJIA 07.04 13.04 bubnuoreka [IOK
W THAPOKCHA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
08.04 14.04
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxcunpl, THIPOKCHIIBI U COTTU 14.04 20.04 bubnnorexka [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMATU3AIIHS 15.04 21.04

3HaHUHU
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[TpakTuyeckas pabora Ne 7.

59 Pemenue 3KcnepHMeHTiun,Hbe 1 21.04 2704 bubnmoreka [JOK
3a1ad4 1o teMme «Baxneiiune https://m.edsoo.ru/00ae3de8
METAJIIbl U UX COETUHEHHUI
Brruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEarcHTOB JaH B Eub 10K
nOJInoTEKA
22.04 28.04
60 M30BITE WIIH CONCPKHT ! https://m.edso0.ru/00ae1750
npuMecHu. Beraucienus
MAacCOBOM J0JIM BBIXO/a
MPOIYKTa PEAKIIU
61 O606HuleHI/Ie A CUCTEMATU3ALU 1 28.04 04.05
3HAHUH
KonTponsnas padora Ne4 no
62 Teme «BaxkHeine MeTaibl 1 1 29.04 05.05
HX COCTUHEHUS
63 BemectBa u NiaTepI/IaJILI B 1 05.05 12.05 bu6nmoreka [JOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘ICCKOCVSan}IBHeHI/Ie 1 06.05 18.05 bubnnorexka [JOK
OKPYKarolle cpeabl https://m.edso00.ru/00ae4270
Ponp xumuu B pemreHnn bubnnorexka [JOK
65 1 12.05 19.05
9KOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
P i .
66 €3€pBHBIN YPOK O606£L[CHI/IC u 1 13.05 25 05 bubnmoreka [JOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
P i .
67 €3EpBHBII YPOK O6o6iueHHe u 1 19.05 26.05 bubmmoreka [JOK
CHCTEMaTH3aIusl 3HaHUM https://m.edsoo.ru/00adb33c
68- PeseprubIil ypok. O6001eHIE 1 2(0) 20.05 bubnnorexka [HOK
69 CHCTEMATHU3ALINS 3HAHUI 26.05 https://m.edsoo.ru/00ad9ch2
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

9 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

Ilo Teme: «BeniecTBo 1 XUMHYECKast peaKnusi»

11

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHATHI: pacTBOp,
ANEKTPOJIUTBI, HEIJIEKTPOJIUTHI, IJIEKTPOJUTHYUECKAS IHUCCOLMALINSA,
peaKkIMy HOHHOTrO0 OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peaKIuu, OKHCIIUTEIIb,
BOCCTAHOBUTENIb, OKHMCICHHE U BOCCTAHOBIIEHUE, aAJJIOTPOIUS,
aMQOTepHOCTh, XUMHMYECKass CBA3b (KOBaJCHTHAs, MOHHas,
MeTaJlJIn4yecKasi), KpUCTaJUIMYeCcKash pemi€rka, CIUIaBbl, CKOPOCTh

XUMHUYECKOU pe€aKnuun

1.2

13

14

1.5

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX MOHATHH U
IIPUMEHATH ITH ITIOHATHS IIPU ONIMCAHUU BEUIECTB U UX IIPEBpALICHUI
COCTABJISITh YPaBHEHUs IEKTPOJIUTUYECKON ITHCCOLMALUNA KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIC YPaBHEHUS pEaKLUil
HMOHHOI0 0OMeHa

PacCKpBIBaTh CYIHOCTh OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI
MIOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peakUuit
MIPOBOJIUTH PACYETHI 10 YPABHEHUIO XMMUYECKON pEeaKuu

Ilo Temam: «Hemeramiel u ux coeauHeHus» U «MeTauibl U UX

COCOIUHCHUA»

2.1

2.2

XapakTepu3oBaTh  (OMHUCHIBaTH) oOOIMME U  chenupuYecKue
XUMUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKIas
OMHMCAaHWE TPUMEPAMHU MOJEKYISIPHBIX U HMOHHBIX YpaBHEHUI

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

COCTAaBJIATH YPABHCHUA peaKHHﬁ, MOATBCPKAAOIMUX CYHICCTBOBAHUE

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB




2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHMUA,
BO3MOXHOCTH IMTPOTCKAHUA XUMUYICCKHUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX

YCIIOBUAX

2.4

clieoBaTh IMpaBWJIaM IIOJB30BAaHUS XHMHUYECKOM TMOCYAOH H
nabopaTOpHBIM 000pPYJOBaHUEM, a TAK)Ke MpaBUJIaM OOpaIeHHs C
BELIECTBAMH B COOTBETCTBUHM C HHCTPYKIHMSIMH IO BBIIOJHEHUIO
abOPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHUIO M COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIMU, IOATBEPIKAAIONINE KadeCTBEHHBIH COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, womun, kapOoHat, ¢ocdar, cumukar, cyiabdar,
THIPOKCUIMOHBI, KATHOHBI aMMOHWSI, MOHBI W3YYCHHBIX METAJIIOB,

NPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB

ITo Teme: «Xumus u OKpYyXKaromuias cpecaa»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMH4Yeckux moHatuil: [IJIK

BCHICCTBA, KOPPpO3Usd MCTAJIJIOB

3.2

MPUMEHITh OCHOBHBIC ONEpAIlMi MBICIUTEIBHON JeITeIbHOCTH —
aHaJlM3 W CHUHTE3, CpaBHCHHME, OOOOIICHHE, CHCTEMAaTH3AIUIO,
BBISIBJICHUE TPUYUHHO-CIICIICTBCHHBIX CBSI3¢H — JUISL W3Y4YCHHSI
CBOﬁCTB BCIICCTB U XUMHUYCCKHUX peaKuHﬁ; CCTCCTBCHHOHay‘-IHI)Ie
METOJIbl MMO3HAHHUS — HAOJIOJICHHE, M3MEPEHHE, MOJCIHPOBAHUE,

9KCIIEPUMEHT (peabHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KIIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

11

1.2

BemecTBo 1 xumnueckas peakuus. [loBropenue

Ilepnonnueckuil 3akoH. llepuoguyeckas cucremMa XUMHUYECKHX JJIEMEHTOB
.M. MenneneeBa. CTpoeHrEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKHUX DJJIEMEHTOB MEPBBIX TPEX MNEPHUOOB, Kalus, KajblUs M HX
COEIMHEHUI B COOTBETCTBUM C IOJIOKEHHEM 3JIeMEeHTOB B [lepnoanueckoit

CUCTCMC U CTPOCHUECM UX aTOMOB

Ctpoenue BelecTBa: BHUABI XUMHUYECKOW CBA3U. THIBI KPUCTAILTUYECKUX
pPELETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peIIETKH W BUJA XUMHUYECKOW CBsi3u. Kiaccudukamus W HOMCHKIATYpa
HEOPraHMYECKUX BeHIeCTB (MEXIyHAapoJHas U TpUBHaJbHas). XUMHUYECKUE
CBOICTBa BEILIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIacCaM HEOPraHWYECKUX

COCHHH@HHﬁ, ICHETHUYCCKAA CBA3b HCOPIraHNMYCCKHUX BCHICCTB

13

Knaccudukanus XumMu4eckux peakiyii o pa3iIuyHbIM IpU3HaKaM (10 YHCITY
M COCTaBY YYaCTBYIOUIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P QeEKTy, 10
U3MEHEHHIO CTEICHEH OKHMCIICHUS] XUMHUYECKHX AJIEMEHTOB, 10 00paTUMOCTH,
[0 Yy4YacTMIO KaTajgu3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIUH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOPOCTH XUMHYECKOH peaKknunn

14

[TonsiTie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusax. [lonsrtue o
TOMOTE€HHBIX W TETEPOreHHbIX peakuusax. IloHATne o0 XHUMHYECKOM
paBHOBecuH. (DaKTOpPbI, BIMAIOUIME Ha CKOPOCTb XMMUYECKOW peakuuu U

MOJIOKCHNUEC XUMHUYCCKOI'0 PaBHOBCCHUS

1.5

1.6

OKUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakunu. CocTaBieHHe ypaBHEHUH
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUI € MCIOIb30BAHUEM METO/A

AJIEKTPOHHOTO OajaHca

Teopust EKTPONTUTHYECKON JUCCONUALIMHU. DIEKTPOTUTHI U HEATEKTPOIUTHI.
Katuonbl, aHMOHBI. MeXaHHU3M JAMCCOLMALIMY BEIIECTB C PA3IMYHBIMU BUAAMHU
XUMU4ecKou cBsizu. CreneHpb aucconnanun. CUIbHbIE U C1a0bIe JIEKTPOJIUTHI.
Peakunu noHHoro oOMeHa. Y ClIOBUSI MPOTEKAaHUS peakluii HOHHOTO OOMeHa,

MOJIHBIE U COKpalll€éHHbIE MOHHbIE ypaBHEHHUs peakuuil. CBOHCTBa KHCIOT,




1.7

OCHOBaHMUW W COJEHl B CBETE TMPEACTABICHUN 00 JIIEKTPOTUTHICCKOM

nucconmanuu. KauecTBeHHbIE peakiiny Ha HOHbIL. [[oHsTHE O THAPOIN3E coen

XVUMUYECKUN 3KCIIEPUMEHT: O3HAKOMJIEHHE C MOJAEISAMU KPUCTAJUIMUECKUX
PEIIETOK HEOPraHWYECKUX BEIECTB — METAJJIOB U HeMeTayuioB (rpaduta u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHJA HATPHUs); UCCIEIOBAHUE 3aBUCUMOCTU
CKOPOCTH XMMHYECKOH peakluu OT BO3JIEHCTBUS pa3IUYHBIX (AKTOPOB;
UCCJIEJOBAHUE  DJIEKTPOIIPOBOAHOCTH  PAacTBOPOB  BEIIECTB, Ipoliecca
JUCCOLIMAIMU  KHUCJIOT, WIeJioued U coieil (BO3MOJKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); IIPOBEJICHUE OIBITOB, WUIIOCTPUPYIOLIUX IPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHue OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHHE BOJIbl); ONBITOB, WIIOCTPUPYIOIIUX IPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEJBHBIX peakluil (TOpeHHe, PEaKuu Pa3I0KeHUsI, COSTUHEHN);
pacrno3HaBaHHE€ HEOPraHWMYECKHUX BEIIECTB C IIOMOIIbI0 KayeCTBEHHBIX

peaKuHﬁ Ha MOHBLI; PCIICHUC OKCIICPUMCHTAJIBHBIX 3aaa4

Hewmertannsl 1 uxX coeIMHEHUS

2.1

OO0mass xapakrepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (U3UYECKHE CBOICTBa
MPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEpE XJIopa
(B3auMojielicTBUE C METalllaMi, HEMETaJIaMH, 1Iel104aMH). XJIOPOBOJOPOI.
ConsiHasg KHMCIIOTa, XUMHUYECKHE CBOMCTBA, IIOJIy4€HHE, IPUMEHEHUE.
JelictBue XxJiopa M XJIOPOBOJOPOJA HAa OPraHU3M 4YeJoBeKa. BaxkHeimue

XJIOPUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTepHbIe cTeneHH okucaeHus. CTpoeHue 1 pu3ndeckue cBoiicTa
IPOCTBIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTpPONHBIE MOAU(DUKALNUU
KHCIIOpOJia U cepbl. XMMHUYECKHE CBOWCTBA cepbl. CepoBOIOPO, CTPOCHHUE,
¢usznueckne M XuUMHUeckue cBorcTBa. OKCUABI Cepbl KaK MPEICTaBUTENN
KHUCJIOTHBIX OKcH0B. CepHasi KUCIO0Ta, (U3NUYECKUEe U XUMUYECKHEe CBOMCTBA
(oOmue xak mpeacTaBUTENs Kilacca KUCIOT U crenuduieckue). XUMUYECKHe
peakiuy, Jexalye B OCHOBE MPOMBIIUIEHHOTO CIIOC00a MOy4YeHHUsI CEpHOM
kucioTel. [Ipumenenne. Conu CEpHOW KHUCIOTHI, KaUeCTBEHHAsl PEakLHs Ha
cynbdar-uoH. HaxoxeHue cepsl 1 €€ COeTUHEHUN B pUpoje. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOMEH Cpebl COSAMHEHUSIMU CEePhI (KUCIOTHBIE JTOXKIH,

3arpsI3HCHUC BO3AyXa U BO)IOéMOB), CIIOCOOBI €0 npeaoTBpaIlICHUA




2.3

OO6mas xapaktepuctuka 1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEHW OKHCICHHA. A30T, paclpoCTpaHEHHE B
npupoe, pusndeckue U XuMuueckue ceoictBa. Kpyrosopor azora B ipupoe.
AMMHaK, ero (Qu3MuecKMe W XUMHYECKHE CBOKCTBA, TMOJIyYeHHE U
npumenenue. Coin aMMOHHUS, UX (PU3MUECKHEe W XMMHYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiys Ha HIOHbl aMMOHUS. A30THas KUCIIOTa, €€
noJjiyueHue, puandeckre U XMMHUUecKre cBoicTBa (001Ie KaK npecTaBuTeNs
Kjacca KUCIOT M cnenuduueckue). Vcnoiap3oBaHWe HUTPATOB U COJEH
aMMOHHMSI B KaueCTBE MHUHEPAJIbHBIX yn0oOpeHHil. XUMHUYECKOe 3arpsi3HEHHe
OKpYXarollel Cpelpl COEIMHEHUSAMU a30Ta (KUCIOTHBIE J0XK/IHU, 3arpsi3HEHNE

BO3]1yXa, MMOYBBI U BOJIOEMOB)

2.4

2.5

2.6

2.7

docdop, amnorponHbie Moaudukanuu Gochopa, GU3NIECKUEC U XUMUUYECKHE
ceoiictBa. Oxcun dochopa(V) m dochopHas kuciora, (U3NISCKUE U
XMMUYECKHE CBOMCTBa, mosyueHue. lcronp3oBanue ¢ochaToB B KayecTBE

MUHEPAIBHBIX YI00pEHU

OO6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnsl. OcOOEHHOCTH CTPOEHUSA
aTOMOB, XapaKTepHbIE CTENEeHU OKHUCICHUA. YTIEpOAd, aUIOTPOIHbIE
MOIU(UKAINH, PACIPOCTPAHEHUE B TPUPOAE, (U3NUECKHEe U XUMHUYECKHE
cBoiictBa. Ancop6uusi. Kpyrosopot yriepona B npupoje. OKkcuasl yriaeposa,
X (U3NYECKHe M XMMUYECKHE CBOMCTBA, JCHCTBHE Ha YKUBBIC OPraHU3MBI,
MOJIy4eHUE U IPUMEHEHUE. DKOIOorndeckre Mpo0IeMbl, CBSI3aHHbBIE C OKCUAOM
yraepona(lV); rumotesa rio0aabHOTO TMOTEIUICHUS KJIMMaTa; MapHUKOBBIN
sbdekr. YrompHas KUCIOTa W e€ conu, uX (uU3MUeckne W XUMHUYECKHe
CBOICTBa, Mony4yeHue U npruMeHeHue. KadecTBeHHas peakuus Ha KapOoHAt-
noHbl. Vcronb3oBanne kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO03SIUCTBE

[TepBoHavanbHbIe TOHITHSI 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriaepona (MeTaH, STaH, STWIEH, aleTHICH, 3TaHOJ, TJIHUIEPHUH, YKCyCHas
kucnora). Mx coctaB m xumuueckoe ctpoeHue. [lonstue o Ouonoruyecku
BOKHBIX BEIIECTBAX: XUpaX, OelKax, yrjieBoJax — W UX POJU B KU3HHU
yeloBeka. MarepuanbHO€ €IUHCTBO OPraHMYECKUX U HEOPraHUYEeCKUX

COeTUHEHNN
Kpemuuii, ero ¢usnueckne M XUMHUYECKHE CBOWCTBA, I[OJIyY€HHE U

IMPUMCHCHHUC. COC,[[I/IHCHI/ISI KpEMHUA B IIPUPOAL. O6I_I_II/IC MNpEaACTaBJICHUA 00

okcuze kpemMHus(1V) u kpemHueBoit kucinote. CUIMKAThI, UX HCIIONb30BaHHE




2.8

B OBITY, MEIWIMHE, MPOMBINUIEHHOCTH. BaKHEHIIHE CTPOUTEIbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiemsr
0€30I1aCHOT0 HCITOJB30BaHKS CTPOMTEIBHBIX MAaT€PHaaOB B IOBCEIHEBHOM

KHU3HHU

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3IlOB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJITHOW KHUCIIOTBI; IPOBEIEHUE KaUECTBEHHBIX PEaKLUil Ha XJIOPHI-
MOHBI W HaONIONEHHE TPU3HAKOB HMX MPOTEKAHUS; OIBITHI, OTPaXKAIOIINE
¢bu3nyecKkre U XMMUYECKUE CBOMCTBA raJION€HOB U UX COEAMHEHUH (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00pa3lamMu XJIOPHI0B
(raJloreHu10B); O3HAKOMJIEHHME C oOpa3namMu cepbl U €€ COEAMHEHUSIMU
(BO3MOKHO HCIOJIB30BAHUE BHJICOMATEPUAIOB); HAOIIOJCHHUE TIpolecca
oOyriIMBaHUs caxapa MoJl IeiCTBUEM KOHLEHTPUPOBAHHOM CEpPHON KUCIIOTBHI;
U3Y4YE€HHE XMMHUYECKHUX CBOMCTB pa30aBIe€HHON CEpHON KHUCIIOTHI, IPOBEACHUE
KayeCTBEHHOM peakluu Ha cynb(ar-uoH M HaONOJeHHE MNpu3HaKa eé
MPOTEKAHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa u ux
COEMHEHUN (BO3MOXHO MCIIOJB30BAaHUE BHUIEOMATEPUANIOB), OOpa3LaMu
a30THBIX U (OCHOPHBIX YAOOPEHHUIA; TTOTydeHUE, COONpaHue, Paclio3HaBaHUE
U U3y4YeHHE CBOMCTB aMMHaKa; IPOBEIEHUE KAUECTBEHHbIX PEAKIMHA Ha MOH
aMmMoHUST W ¢ocdar-MOH W U3yYEHHE TMPHU3HAKOB WX MPOTCKAHHUS,
B3aUMO/IEHICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KHCIIOTHI C MEIbIO (BO3MOXKHO
UCTIOJIB30BaHUE BHJCOMATEPHATIOB); W3yYEHHE MOJeNIell KpPUCTAJUTMYECKUX
pemwéTok anMmasa, rpadura, QyngepeHa; O03HAKOMJIIEHHE C IPOLECCOM
aIcopOIMK PaCTBOPEHHBIX BEUIECTB AKTHBHPOBAHHBIM YTJIEM M yCTPOHCTBOM
POTHBOra3a; MoJlydeHue, coOupaHue, pacro3HaBaHHE U M3yYEHHE CBOMCTB
VIJIEKHCIIOTO Ta3a; NpOBEIeHHEe KadeCTBEHHBIX peaknuid Ha KapOoHAT- H
CHJIMKAT-MOHBl U M3Yy4YE€HHE MPHU3HAKOB MX MPOTEKaHMS; O3HAKOMIJIEHHE C
MPOAYKIMEH CHIIMKATHOW MPOMBIIIJICHHOCTH; PEIICHNE SKCIIEPHMEHTAIBHBIX

3aJ1a4 1o TeMe «BakHelIe HeMeTallIbl M UX COSIUHEHUS

MeTamisl ¥ UX COSAUHECHUS

3.1

OO0m1as XxapakTEepPUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux nonoxeHus B llepuonnueckor cucreMe XuUMUYECKUX 3nemeHToB JI.M.
MenneneeBa u cTpoeHus aToMoB. CTpoeHuE MeTAIIIOB. MeTainyeckas CBS3b
U MeTaJuIMuecKass KpUCTAJUIMYecKash pem€Tka. ODJIEKTPOXUMUYECKUU Psij

HaIpsHKEHUN METaJIOB




3.2

3.3

3.4

3.5

duznueckre 1 XUMUYECKHE CBOKMCTBAa MeTallIoB. OOIIHe CriocoObI MOTydeHUS
MeTaysioB. [ToHSTHE 0 KOPPO3UK METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTajdb, 9yT'yH, JIOPATIOMUHUNA, OpOH3a) U UX TIPUMECHEHHUE

B OBITY M TPOMBILIICHHOCTH

[lenouynsle MeTaybl: MosiokeHue B [leproguueckoil cucTeMe XMMHUYECKHX
anemenToB J[.M. MenzeneeBa; cTpoeHre UX aTOMOB; HaX0X/I€HHE B IIPUPOJIE.
dusnyecKkue U XMMUUECKHUE CBOICTBA (Ha puMepe HaTpus U Kanus). OKcuabl
U THIPOKCUIBI HaTpus U Kanus. [IpyuMeHeHHe IIeNOYHBIX METaUIOB U MX

COEeIMHEHUI

[[lenoyHo3eMeNbHBIE METAJIBI MarHuii W KaJIbIMM: TIOJIOKEHUE B
[lepuoauueckoit cucrteMe xumuueckux d3emeHTtoB .M. Mennaeneesa;
CTPOCHHME WX aTOMOB; HaxoXxieHUe B npupoje. Ousndeckue U XUMUUYECKUE
CBOMCTBa MarHusi M Kajlblius. BakHeWne coelIuHEHHs Kalblus (OKCH],

THIPOKCU, cOH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHS

Amomunuit: nonoxenue B llepuoanyeckoil cUCTeMe XMMUYECKUX AJIEMEHTOB
J .M. Menneneesa; CTpoeHHE aTOMa; HAaxXOXJeHUE B mpupojae. Pusznueckue u
XUMHUYECKUE CBOMCTBA aIIOMHUHMS. AMQOTEpHbIE CBOWMCTBA OKCHUAA W

TMAPOKCHU A aJIFOMUHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoi cuctreMe XuMudeckux s3neMmentos J1.1.
MenzeneeBa; CTpOCHHE aToMa; HaxOoXIeHUWE B mpupoxae. DPusmueckue u
XUMHUYECKHE CBOMCTBA sxene3a. Oxcuabl, rufpokcuasl U conu skenesa(ll) u

xkenesza(lll), ux cocras, cBo¥CTBa U OTyuYeHUE

3.7

XUMHUYECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3liaMHi METaJJIOB U CIJIaBOB,
X (U3NYECKUMH CBOWCTBAMU; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAJIIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaJbliUd W HATpUs C BOAOM (BO3MOXKHO
MCIIOJIb30BaHUE BUAECOMATEPUAIIOB); MCCIEIOBAHUE CBOMCTB KECTKOM BOIBI;
mporecca TOpEeHust Kejne3a B KHUCIOPOAE (BO3MOXKHO HCIHOJIb30BAHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIUNA HA HOHBI
(MarHusi, Kanublys, amoMunus, uHka, xenesa(ll) u sxemesa(lll), mequ(ll);
HaOJII0IeHNE U OTIMCaHKE TPOIIECCOB OKPALIMBAHUS TUIAMEHH HOHAMU HATpPHUs,
Kamuss W KanblMs  (BO3MOXKHO — HCIOJB30BaHUE  BHUAEOMATEpUANOB);
uccieoBaHre aM()OTepHBIX CBOWCTB TMJIPOKCHAA aTIOMHHUSA M THAPOKCH]IA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHelmne MeTanibl

1 UX COCOAUHCHUS




XuMUs 1 OKpyKaronias cpeaa

4.1

4.2

Hosrie MaTc€pHralibl U TEXHOJIOIUH. BCHICCTB& U MaTCpuaJibl B HOBCC,Z[HCBHOﬁ
JKU3HU YeJIOBeKa. XUMHUSI U 300pPOBLE. bezomacHoe HcIoabp30BaHUE BEIIESCTB U
XUMHYCCKHUX pCaKHI/Iﬁ B 6BITy. HCpBaH IIOMOIIb IMPHU XUMHUUYCCKHUX OXKOrax u

OTpPaBJIEHUSX

OCHOBBI  JKOJIOTMUECKOM  TI'PaMOTHOCTH.  XHMMHYECKOE  3arps3HEHue
okpyxkaromiei cpeapl [IJIK. Posib XumMuu B pelieHuH 3K0JIOTHYECKUX MTPOoOIeM.
[TpupoaHbIE UCTOYHHWKHU YTIIEBOJOPOIOB (yroiib, MPHUPOJHBIN Ta3, HE(PTH),

MPOIYKTHI UX MEepepabOoTKU, UX POJIb B OBITY U MPOMBIIIEHHOCTH

4.3

XUMUYECKUH SKCTIEPUMEHT: U3yUeHHE 00pa3lioB MaTepuaoB (CTEKIIO0, CIIIaBbI

METaJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAEMOCTH SBIICHHI npupoabl, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOM HAayKHU KaK obractu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATBHON NESTEIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPECMCHHBIMH TCXHOJIOTMAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XHUMUYECKON HayKH, 4TO MO3BOJUT OOYYarOIIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO MpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXKHEHIINE XWUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH JJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJHAsl CMECh, OTHOCUTEIbHBIE aTOMHAsi U MOJEKYIApHas
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHHUE, COJb (CPeAHssl), XUMHUYECKast
peaKuMs, peakUuu COECOUHEHHUS, PEAKIMM DPA3JIOKEHMS, peaKluu
3aMellleHus, peakuu oOMeHa, TeroBol 3((deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHHUH, MacCCoBasA 104 HW  INPOUCHTHAasd




2.2

2.3

KOHIIEHTpALIMS BELIECTBA B PaCTBOPE, SIIPO aTOMA, DJIEKTPOHHBIHN CII0I
aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, BaJCHTHOCThb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, TOJISpHAs
W HEMoJsipHas KOBAJICHTHAsl CBSA3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs, pEeakUMd HMOHHOrO OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKLUU,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, JJIEKTPOJIH3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMHYECKOW peakuuu, Karanuzatop, I[IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocnoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE TMPaBHIBHO HCIIONB30BaTh M3yYCHHbIC BEIIECTBA U
Marepuassl (B TOM YMCIIE MUHEpAJbHBIE YHOOpEHUs, METaUlbl M
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJisl, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETLCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YelOBeKa;  yMEHUe
MIPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUX

y4eOHBIX IPEIMETOB

HaJIMYue OMbITa pabOThI C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIUH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OLIEHMBAaTh HMH(OPMALMIO O BELIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHUYCCKOM  IIPUMCHCHHUUN u YMCHUC

HCII0Jb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTS COCTAaBICHHS (POPMYIT HEOPTaHMUYECKUX BEIIECTB,

4 YpaBHEHUH XUMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB
5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToMa, 2JIeKTPOOTPHUIATETbHOCTD),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepUOJax ¢ TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne knaccuumpoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX JJIEMEHTOB, 3apsi]
' MOHa
8.9 BUJ] XUMHUYECKOW CBSI3U M THUIl KPUCTAIUTMUECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep CPeJIbl B BOJIHBIX PaCTBOPAX BEHIECTB (KUCIOT, OCHOBAHU )
8.4 OKHUCJIUTEh K BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHUE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,
9.1 KpeMHu#l, azor, ¢docdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (Boja,
9 aMMHUaK, XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI U THIPOKCHJIBI

MetaiioB |-l1A rpynmn, amomunus, meau (1), nunka, xenesa (I u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pochopa (111




u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THasl,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISTh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ta30B
114 [0 YpPaBHEHUSM XHMHYCCKUX PEAKIUH M HAXOJHUTh KOJIUYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHHH; yMeHue c(hopMynupoBaTh MpodieMy H
MIPETIOKUTE MYTH €€ PEIICHUS
199 O6e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MoCyA0oH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUiIaMu 0e30macHoTo oOpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEAHEBHOM KH3HU, MTPABUIIAMHU TTOBEJCHUS B
123 [EJSIX COSPECSHHS 370POBhSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3JICHCTBUS Ha KMBBIE OpTraHHU3MbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3ACHUCTBUS




13

131

13.2

13.3

Hanname MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WUTIOCTPUPYIONINE MTPU3HAKH MTPOTEKAHUS XUMHUECKUX PeaKIui
u3ydeHHe croco0OB pa3aeieHus cMecen

MOJyYeHHE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHUE YIJIEKUCIIOTO raza u
WU3YYCHHE €r0 CBOWCTB; TOJTyYeHHE aMMHaka W H3y4yeHHUE ero

CBOMCTB

13.4

135

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACTIEHHOW MAcCOBOM J0JIeH
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
denondranenna) sl ONpeneNeHUsT XapakTepa Cpeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBAaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMU  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPAcTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOrO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)}; «3J’I€KTPOHI/ITI/I‘ICCK3${
JAUCCOLIM AL, «BaxHelmye HeMeTauibl U HX COCOAUHCHUSAN,

«BaxxHelmre MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs peakLuil HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

VYmMmenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JI0Ka3aTeIbCTB, TPaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHABIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0aeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLECCaMM, IPOUCXOIALUIMMHU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




HEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

YucTteie BemecTBa u cMecu. CriocoObI pasziesieHus: cMecei

1.2

1.3

ATOMEBI U MOJICKYIJIBI. Xumudaeckrue »jaeMeHThl. CHMBOJIBI XHMHYSCKHX
OJICMCHTOB. HpOCTLIC " CJIOKHBIC BCIICCTBA.

Xumnueckas (opmyna. BajgeHTHOCTP aTOMOB XHMHYECKHX JIIEMEHTOB.

CTeneHb OKHCIICHUS

14

1.5

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTEIBLHAS aTOMHAs Macca.
OTtHOCHUTENIBHAS MOJICKYJIApHast Macca. MaccoBasgs [0a8 XHUMHYECKOTO

9JICMCHTA B COCIMHCHHUH

KonuuectBo BemectBa. Monb. Monspuas macca. MosisipHbIii 00bEM ra3oB.

B3aumocBs3b KOJIMYCECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

1.6

DU3nYeCKUE U XUMUYECKHE ABICHUS. XUMUYECKas PEaKUs U €€ IPU3HAKY.
3aKOH COXpAaHEHMS MACChI BEILIECTB. XUMHYECKHE YPaBHEHUS
[Iepnonnueckuit 3akoH u [lepuonnueckas cucreMa XUMUYECKHX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuognueckuii 3akoH. Ilepuonnyeckas cucreMa XUMHUYECKUX JIEMEHTOB
JI.1. Menneneesa. Ileproabl u rpynmbl. @U3NYECKHil CMBICIT IIOPSAIKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

2.3

Crpoenne aromoB. CoctaB aTroMHBIX sjaep. M3orombl. DIEKTPOHBHI.
CrtpoeHue »3JEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XMMHUYECKHUX

aneMeHToB llepuoanyeckoii cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB XMMHUYECKHX AJIIEMEHTOB IMEPBBIX
TpEX MEePUOJIOB, KaJus, KaJbIUs (pagmyca aTOMOB,
AIEKTPOOTPHUIATETHFHOCTH, METALTHYECKUX U HEMETAJUTMUYECKIX CBONCTB) U
WX COEIMHEHUH B COOTBETCTBUU C TMOJOXKEHHEM DJIIEMEHTOB B

[Iepnonnueckoil cucTeMe U CTPOCHUEM X aTOMOB

Crpoenue BelecTa




3.1

Xumuyeckass cBsi3b. KoBaneHTHas (MOJdsipHas W HEMOJSpHAsi) CBS3b.
DNeKTPOOTPULIATEILHOCTh XMUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Merannndeckas CBI3b

3.2

Tunbel kpucTaIMUecKux pemeTrok (aTOMHas, HWOHHAas, MeTalIndeckas),
3aBUCUMOCTB CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKOM PEIIETKU U BU1A

XHUMHYECKOU CBI3U

Baxwnerime npencraBuTelln HEOPraHMYECKUX BelecTB. Hemeramisl 1 ux

COCIUHECHUA. MeTamisl 1 uX COCIUHCHUA

4.1

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHWYEeCKUX COSITUHEHUHI: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCJIOTHBIE, amM(OTEepHBIC) U
HecoJieoOpa3yronye; OCHOBaHUH (IEIOYN U HEPACTBOPUMBIC OCHOBAHMS);
KHCJIOT (KUCIIOPOZCOMEpKAIINE U OECKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIEC); COJICH (CPEIHUX M KUCITBIX )

4.2

4.3

4.4

®dusznueckue M XHUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-HEMETALIOB!
BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

dusnueckue 1 XUMHUYECKHUE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTUA,
HATpUs,  KaiWs, MarHus W KaJblWs,  aJIOMHHHS,  JKelesa.

DNEKTPOXUMHUUECKUH Psijl HAIIPSHKEHUH METaJlJIoB

@u3nyeckue W XMMHYECKHME CBOMCTBA BOJOPOJHBIX COEAUHEHHI

HEMCTAJJIOB: XJIOPOBOAOPOAA, CCPOBOAOPOJAA, aMMHUAKaA

4.5

4.6

dusnyeckre 1 XUMUIECKUE CBOWCTBA OKCUIOB HeMeTaiioB: cepsl (1V, V),
asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(lV).
[TonydyeHnne OKCHI0B HEMETAIIIIOB

Xumnueckue coiictBa okcu1oB: MetawioB |A—IIIA rpynm, nunka, mequ(ll) n

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

4.7

XUMHUYECKHE CBOICTBa OCHOBaHMH M aM(OTEpPHBIX THIPOKCUAOB (Ha
MpUMepe FUAPOKCUIO0B aIFOMUHUS, JKene3a, IIMHKa). [lomyuenue ocHoBaHui

1 aM(OTEepHBIX THAPOKCUIIOB

4.8

4.9

OO6ume XUMUYECKHE CBOMCTBa KHCJIOT: XJIOPOBOJOPOIHOM,
CEepOBOJIOPOAHOMN, CEPHUCTON, CEPHOM, a30THOMH, PpochopHOH, KPEeMHHUEBOH,
yroiabHOH. OcoOble XMMUYECKHE CBOWCTBA KOHIEHTPHUPOBAHHOM CEpHOM U

a30THOM KucnoT. [lonydenue kucmor

OO6mume XxuMHUIECKre CBOMCTBA cpeHux coiier. [lomyduenue coneit




4.10

411

[Tonyuenue, cobupanue, pacro3HaBaHue BOJIOPOJAA, KUCIOpPOa, aMMHAaKa,
YIIJIEKHUCIIOTO Ta3a B JIa0OpaTopuu
[Tonyyenne ammuaka, CEpHOM M A30THOM KHCIIOT B IMPOMBIIUIEHHOCTH.

OO6mue crmocoOb! MOYYSHUSI METaJIOB

4.12

5.1

5.2

I'enernueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN
XUMHYECKUE PEAKIIUU

Knaccupukanuss XMMHYECKHX peakIMid MO Pa3IMYHbIM IpPU3HAKAM: IO
YUCIIy U COCTaBY Y4YaCTBYIOIUMX B PEAaKLUU BELIECTB, II0 TEIIOBOMY

3¢ ey, Mo N3MEHEHUIO CTETICHEH OKHUCIICHHSI XUMUYECKHIX JIIEMEHTOB

TernoBoit ApPeKT XUMUIECKOH peakIiy, TEPMOXUMUYECKAE YPaBHEHHUS.

DK30- 1 OQHIAOTCPMHUUCCKUC PCAKIINH. TepMOXI/IMI/I‘ICCKI/Ie YpaBHCHUA

5.3

OKHCIUTENTBHOBOCCTAHOBUTEIIBHBIE peaxkuuu. Oxucnurenu "
BoccTaHoBUTENH. [Ipoliecchl OKHCIEHUS U BOCCTAHOBJIEHUS. DJIEKTPOHHBIN

0ajJaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIbHOM pCaKuu

5.4

5.5

Teopust  DJIEKTPONIMTHUYECKOW  Aauccouuanuu.  KaTWOHBI,  aHUOHBI.
DNEKTPOIUTHl W HEINEeKTPONUuThl. CHIIbHBIE U CIa0ble SIEKTPOIUTHI.

CreneHp IUCCONUAAN

Peakiiun wmonHoro oOMeHa. YCIIOBUS TPOTEKAHUS PEAKIUA HOHHOTO

O6MeHa, ITIOJIHBIC U COKpaH_IéHHLIe HWOHHBIC YPABHCHUSA peaKI_II/Iﬁ

XUMUS U OKpy’Karolas cpeja

6.1

BemectBa 1 Marepuaibl B IOBCEIHEBHOW JKM3HU 4YelloBeka. be3omacHoe
HCIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B Jabopatopuu u ObITY.

HepBa;I IOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XuUMHUYecKoe 3arps3HEHHE OKpYXKarolled cpenbl (KHCIOTHBIE JIOXK[IH,
3arpsi3HEHUE TTOYBBI, BO3/IyXa U BOJOEMOB), CITOCOOBI €ro MPpeA0TBpaEHHUS
[IpenensHas gomyctumas koHmentpaius Bemiects (IIJIK). Ponp xumun B
pEIIeHUU HKOJIOTHYECKUX TpoOieM. YCWICHHE MapHUKOBOTO 3(¢¢eKTa,

Pa3spymi€cHUC O30HOBOT'O CJI0A

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUN
B OBITY, MEIULIMHE, TIPOMBIIIUIEHHOCTH U CETILCKOM X03stiicTBe. [[pumenenne
METAJIJIOB M CIUIaBOB (CTallb, YYT'yH, AIOPATIOMUHUNA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeauHeHuil. IloHATHE O KOppO3MHM METaJlIoB,

OCHOBHBI€ CITIOCOOBI 3aLTUTHI UX OT KOPPO3UHU




[IpupoaHble UCTOYHUKHU YTIEBOJOPOAOB (yroiib, MPUPOAHBIN Ta3, HEPTH),

o4 MPOAYKTHI MX NIepepaboTku (OEH3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHaYaIbHBIC TOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCAMHEHUSIX
65 yriepoaa (MeTaH, 9TaH, ATWJIEH, AlleTHJIEH, 3TAaHOJ, TIIMUEPHH, YKCYCHas
' kucnora). [loHATHEe O OMOJIOTHMYECKH BAKHBIX BEIECTBAX: KHpax, OeNkax,
YIJI€BO/IaX — M UX POJIU B KHU3HU YEJIOBEKa
7 Pacuérsr:
7.1 1o opMynamMm XUMHYECKUX COCIMHEHUI
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKHM yPaBHEHUSAM
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