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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoit denepanmu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MpEIMETHOE COJIepKaHue,
peayCMaTpUBACT paCOpPEICIEHUe €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE MO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEM OOydYaroluxcsi, OMNpEAeNIIeT BO3MOXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpYEMble XHMHUEWU MPENICTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
oOydJarommXxcs, HABBIKOB WX CaMOCTOSITEIIbHOW Y4eOHOW  JIeATeThHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €JMHCTBO MPUPOJbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYYEHHU XUMUU OOECHEUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIOUUMUCS CHCTEMBbI TEPBOHAYATIBHBIX TMOHATHM XUMHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxonaa k e€ uzyudeHuto. CojaeprkaHue CKIIQJbIBAECTCA M3 CHCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCErO €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMATPUBAIOTCA HAa OCHOBE SMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyKaloumi MHpY,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHNM K Hay4YHbIM METOJaM TMO3HaHUS TpU M3YyYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCEIHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yCcJIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM W  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— (opMupoBaHue y OOYYAIOIIUXCS T'yMaHUCTUYECKUX OTHOIICHHM,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CMOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

9 KITIACC

BemecTBo 1 XUMHYeCKasl peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX TMEPUONOB, KaJIWs, KadbLHUs M UX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHEM DJJIEMEHTOB B Ilepuoanueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHJBI XUMHYECKOM CBSI3U. THIIBI KPUCTAIIUYECKHUX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMUYECKOM PELIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUuX
COEMHEHUN, T€HETUYECKAas CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMUYecKUX peakiuii Mo pa3iudHbIM MPU3HAKaM (110 YUCTY
U COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIoBoMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YUYaCTHIO KaTaJIu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKUE
YPaBHEHHS.

[lonarue o ckopoctu xumuueckoi peakuuu. [loHsTne 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakiuax. llonstue o xkaranuse. [lonsatue o XxumMudeckoM paBHOBecuu. PaKTOPHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKOM pPEaKLUu U IOJOKEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBnieHue YpaBHEHUU

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HKCIOJIb30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEIEKTPOIUTHI.
KaTtnonsl, anroHbl. MexaHHU3M JOUCCOLMALMKM BEIIECTB C PA3JIUYHBIMU BHIAMHU
XuMH4ecKkor cBs3u. Ctenens aucconuanui. CHUIbHBIE U ClIa0ble JIEKTPOIIUTHI.

Peakuun nonHoro oOMeHa. Y clioBUsI MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa,
MOJIHbIE M COKpall€éHHble HWOHHBbIE YpaBHEHMs peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMW W CcOJied B CBETE€ TMPEJCTABICHU 00 3IEKTPOIUTUUYECKOU
nucconunanun. KauecTBeHHble peakiiuy Ha MOHBL. [loHsATHE O rHApONIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — META/NIOB M HEMETa/uioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu



OT BO3JICUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJHOCTH
pacTBOPOB BEILIECTB, IMpollecca AUCCOLMALMK KHUCIOT, WIeJo4Ye H cojei
(BO3MOXHO  HCMOJB30BAHME BHUAEO MAaTEpPHANIOB), IPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIINX ~ NPU3HAKA  MPOTEKAHHUsS  PEaKUud  HOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Tra3za, oOpa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKUU
(ropeHue, peakluu pasiioKEeHHs, COEIUHEHUS), pacllO3HaBaHUE HEOPraHMYECKHX
BELIECTB C TIOMOUIbIO KA4YECTBEHHBIX pEaKIMl HAa HOHBL, pEUICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanbl U ux coeinHeHUA

OO6mast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOMCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMoOfeiCTBME C MeTaUlaMH, HEMeTaJlJlaMH, IleJioyamMu). XJIOPOBOJIOPO/I.
ConstHasi KUCTIOTa, XMMHUYECKHE CBOICTBA, MOJyueHHUe, NMpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOpOJa Ha OpraHU3M 4YelloBeKa. BakHeilmine XJIOpuabl U UX
HaXO0XJCHHE B IPUPO/IE.

O6mas xapakrepuctuka aneMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (HU3MUECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJIIOTPOITHBIE MOAU(PUKALIUUA KACTIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHue, (pusmdyeckue u
XUMUYEeCKHe cBoMcTBa. OKCHIBI Cephbl KaK MPEICTaBUTENN KHUCJIOTHBIX OKCHIIOB.
Cepnast kuciioTa, (QuU3NYECKHMe M XUMHUYECKHE CBOMCTBa (oOmume Kak
NpeICTaBUTENsl Kiacca KHUCIOT U crenuduueckue). XUMUYECKHE PpEaKIn,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJyYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit KucaoThl. CoIM CEpHOM KUCIOThI, KAYECTBEHHAS PEAKIIUS Ha
cynbdar-uoH. Haxoxaenue cepsl M €€ COEIUHEHHH B TPHUPOJC. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEW Cpeabl COEIMHEHUSMH cepbl (KHUCIOTHBIE JOXKIM,
3arps;3HEHUE BO3/lyXa U BOJJOEMOB), CIIOCOOBI €T0 MPeI0TBPALCHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
dusznueckre u XuMUYECKHe cBoicTBa. KpyroBopoT a3zoTa B mpupojae. AMMHAK, €ro
duznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Com aMMOHHS,
X pU3HUECKHEe U XMMUYECKNE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ ToiydeHue, GU3MUeCKHe W XUMHUUYCCKHE
cBolcTBa (0OIlIME KaK TMPEICTaBUTENSl Kilacca KUCIOT W cruenuduyueckue).
Hcnonp3oBaHue HUTPATOB M COJEH AaMMOHHS B KayeCTBE MHUHEPAIbHbBIX
yaoOpeHuid. XuMHUUYECKOe 3arps3HEHUE OKPYKAIOUIEH Cpelibl COCIMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/1yXa, MO4YBbl M BoA0EMOB). Docdop,



aloTponHeie Moaudukauuu (Gochopa, GUNUECKHE M XUMHUYECKUE CBOMCTBA.
Oxcua docdopa (V) u dochopHas kuciora, Pu3nuecKkue U XUMUUECKUE CBOMCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KaueCcTBE MUHEPATIBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoi,  aJuIOTPOIHBIE
Moau(dUKALUM, paCTpOCTpaHEHHUEe B TpUpoJe, (PuU3MUEecCKue U XUMHYECKUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupojge. Okcuibl yriepoaa, ux
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTMYecKHue MNpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumoresa r1n00anbHOrO TMOTEIVICHUS KIUMaTa, MNapHUKOBBIN
sbdexT. YronbHas kucnoTa U e€ coiM, UX (PU3nYecKue U XMMHUYECKUE CBOMCTBA,
nojiydeHue W npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIIeH, ITAHOJ, TIIMIEPHH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yroyib, MTPUPOJIHBIN Ta3, HEPTH),
IPOJIYKTHl WX TMepepadoTku (O€H3UH), UX POJIb B OBITY W TPOMBINLICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, OeNKax, yrieBojgax — U ux
poiM B OKM3HM UeloBeKa. MarepuanbHOE €IWHCTBO OPraHMYeCKHX |
HEOpPraHMYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOKICTBa, IOJy4eHHE W
npuMmeHenne. CoeluWHEeHUs KpeMHHs B mpupone. OOmmMe mnpeacTaBieHus 00
okcuge kpemHus (1V) m xpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelme crpoutenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobimeMpl 0e30mMacHOTO HMCIOJIb30BaAHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJICHNE KAaYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TPOTEKAHUS, OIBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M MUX COEAMHEHUN (BO3MOXKHO HKCIOJIb30BAHUE BUJIEOMATEPHAIIOB),
O3HaKOMJIEHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslaMmu  ceppl W €€  COeOUHEHUSMH  (BO3MOXXHO  HMCIOJIb30BAaHHE
BHJIEOMATEPUAIIOB), HAOIOIEHUE Tpollecca OOYIJIMBaHUs caxapa MoJl JIeicTBUEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, HW3yYCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEACHUE KaUeCTBEHHON PEaKkiluy Ha Cyibdar-
MOH W HaOJIOJIeHHE MNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ochopa M uX CcoeaWHEHUN (BO3MOXKHO HMCIIOJIb30BAHHE



BHJIEOMATEpUAIOB), oOpa3iaMu a30THBIX U (OCHOPHBIX yIOOpEHUH, MOJydYeHUE,
coOupaHue, paclo3HaBaHWE M M3YYCHUE CBOWCTB amMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX pEaklMii Ha MOH aMMOHHUS U (PochaT-uOH U HU3yUYEHHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJIEUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MO>KHO HCTIOJIb30BAHUE BUJIEOMATEPUAIIOB), M3y4YCHUE MoJenen
KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOUCTBOM MPOTHUBOTa3a, MOJy4YeHUE, COOMpaHUE, paCO3HABAHUE U N3YYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHUE KAUYeCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl WU M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
OPOAYKIHUEN CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHeimne HeMeTamIbl U UX COCAUHECHUS».

MeTta/uibl M UX COCAMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHus B Illepuogumueckourt cucreme xumuyeckux osiemeHroB [l H.
MengeneeBa u crpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBs3b U
METAUIUYECKasi ~ KPUCTAIMYECKAsT  peImIETKAa.  DJIEKTPOXUMUYECKUM  pAan
HaIpsDKEHUH MeTauioB. du3nyeckrue U XMMUYECKHe CBOWCTBa MeTauioB. Oo1ue
CHocoObl TONydeHHs MeTayioB. [loHsATHE O KOPpPO3UU METAIIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Kopposuu. CrjiaBel (CTainb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY U POMBIIIUIEHHOCTH.

[IlemouHble MeTaJUIbl: NoJokeHUe B [lepuoanyueckoil cucteMe XUMHYECKHUX
sanemeHntoB J[. . MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B MPUPOJE.
du3nyYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCuasl 1
TUAPOKCUABl HaTpus M Kanud. l[IpuMeHeHHe MIeNTOYHbIX METAUIOB M HX
COEeIMHEHUMH.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHMd W KaJIbLWM: TOJIO)KEHUE B
[Tepuonnueckoit cucreme xumuueckux ajeMeHToB [[. . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJIeHUE B IIpupojae. PU3nyecKkrue U XUMUYECKUE CBOMCTBA MATHUSA
u Kanblus. BaxuHeilmme coequHeHHs KaibLUs (OKCHUIl, TUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CIIOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B [lepnoanueckoi cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHME aToMa, HaxoXKJAeHUE B mpupone. duzndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA
AJFOMUHHSL.

Keneso: monoxenue B [lepuoguueckoil cuCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpoeHHE aToma, HaxOoXJIeHWE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIBI U comu xenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U TIOJIyUYCHHE.



Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C oOpasllaMu METAIOB W CIUTABOB, WX (DU3UYCCKUMHU
CBOWCTBAMH, W3yYCHHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
WCITOJIb30BAaHUE BHCOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHIA
Kbl W HATpHUs C BOJOW (BO3MOJKHO WCIIOJIB30BAHHE BHJICOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTCKAHMSI
KaueCTBEHHBIX PEaKIUi HAa WOHBI: MarHWsl, KaJbIWs, aJIOMUHHUS, [TUHKA, XKee3a
(1) u xene3a (1), mequ (1), HaOIIOACHKME W ONMMCAHUE MPOIIECCOB OKPAIIMBAHUS
IUTAMCHU HWOHAMHM HATpUs, Kaiusd ¢ Kajablusd (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPUAJIORB), HCCIE0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS
U THJIPOKCHJIA IUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHewrme
METaJUTbl K KX COCTUHCHUSY.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa m Mmatepuanbl B TIOBCEIHCBHOM JKWU3HM 4YelloBeKa. be3omacHoe
MCIIOJIb30BaHKUE BEIECTB M XMMHYCCKUX peakiuii B ObITy. [lepBas momomp mpu
XUMHYECKUX 0XKOTax M OTPABICHUSIX.

XVMMHYECKOE 3arps3HCHHE OKPY)KAIOIICH cpeabl (MpeAciibHAs JTOMyCTHMAasI
KOHIeHTpanus BemiecTs, nanee — [1/IK). Ponbp xumuu B pemieHnn 3KOJI0THYECKUX
poOJIeM.

Xumuyeckuit IKcnepumenm:

U3ydyeHre o0pa3loB MaTepHayioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHuaJbl).

Mescnpeomemmnuwie cea3u

Peanuzanust MeXIpeIMETHBIX CBs3ed NpPU M3yYEHUHU XMUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
MOHSITUM, TaK ¥ TIOHSITHH, SIBISIIONIUXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTecTBEHHO-HAYYHBIE MOHSATHS: HAy4YHBIM (DakT, ruUmoresa, 3aKoH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKaAIUsi, TMEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, TAPHUKOBBIM
a3 peKT, TeXHOIOTHS, MaTEPHUAITBI.

dusnka: wmaTtepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIH]I,
W30TOMBI, PAANOAKTUBHOCTh, MOJICKYJA, DJIEKTPUYECKUN 3aps]l, MPOBOIHUKH,
MTOJTYIIPOBOAHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIITNIECCKAS
peméTka, CruiaBbl, (U3MUYECKHE BEIWYUHBI, SAMHUIIBI U3MEPECHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COIHIIE.



buonorusi: ¢ortocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAJIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTAaTeIbHBIC BEIECTRA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HbIE UCKOMIAeMbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBA3IX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JI00O3HATENBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBIH 00pa3 XWU3HH, OCO3HAHWE IOCICJICTBUN W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbl W 3alpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora M (WiaM) JHUCKYCCUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBIMOJHEHUS XMUMHUYECKOr0 IKCIepUMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepCcAJIbHbIE yUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
[IO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIIBHO COCTABISITH WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU 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, IPEJIAraéMble B YCIOBUH 3aJaHUH.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIMMUCA HAay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI



JNEUCTBUM, BHUIBI JIEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEpIpETAllid, NPeoOpa30oBaHUI0 W NPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

K koHiry oOyuenus B 9 ki1acce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIMUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHSATUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJE€HTHOCTh, SJIEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasi Peakivs, XUMUYECKasl CBA3b, TEIIOBOM 3P (DeKT
peakiuu,  MOJib,  MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, JJICKTPOJIUTUYUECKAS JTUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIE pEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCITUTEIb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE W  BOCCTAHOBJICHHE,
ajutoTpornusi, aMmGOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIeHTHAsl, UOHHAas,
MEeTaJUTM4ecKasi), KpUCTaJUIMYecKass peméTka, KOPpPO3Hs METAJLIOB,
CIUIaBbI, CKOPOCTh XHMMHUYECKOW peakIuu, TMpeaeabHO JOIMyCTUMas
koHueHTpauus 11K Bemectna;

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

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e OMpENENATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUUYECKUX DIIEMEHTOB B
COCMHEHUAX pA3JIMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy COEIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBaJICHTHAs, WOHHAs, METaJUIM4YeCKas) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsij UOHA M0 XUMUYECKOH (GopMyIe, XapakTep Cpeabl B
BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIIMYECKON
PEIETKH KOHKPETHOT'O BELIECTRA;

e packpeiBaTh cMmbica llepmonnueckoro 3akona J[. W. Menneneea u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto ¢opmy Ileprmomnyeckord CUCTEMBl XUMUUYECKHX JJIEMEHTOB:
paznuyath MOHATHUS «JaBHas mnoarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynma)», manble W OoOJblIME NEPUOJbI, COOTHOCHUTH
o003HaueHUsI, KOTOpPhIE WMEIOTCS B TIEPUOAUYECKON Tabmwie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOImee 4YHCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO0 DJJIEKTPOHHBIM CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHUI B



npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPTraHUYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIAY M COCTaBY Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETIEHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME U crHeupUUEeCKUe XUMHUYECKUE
CBOMCTBa TIPOCTHIX M CJOXHBIX BEIIECTB, TOJTBEpPKIas OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMUTHUYECKONW JTUCCOIMALIMM  KHUCIIOT,
HieJIoued M COJIeH, TOJIHBIC M COKpAIEHHbIC YPAaBHEHUS PEaKIUi HOHHOTO
oOMeHa, ypaBHEHUsI peaKlMi, TMOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
MOCPEJICTBOM COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIllCHUH B Pa3IUIHBIX
YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmylie
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUY;

coOMoMaTh  MpaBWwia  IOJB30BAaHUS  XHUMHUYECKOM  TOCYJOM |
1abopaTopHbIM O0OpYJIOBAaHHEM, a TakKe TMpaBWwiIa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSIMU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKIMH, IOJATBEPKIAIOIINE  KA4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUL-,
uonua-, kapbonat-, ¢ocdar-, CuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTHOHbBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

OPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIBHONW AESTEIbHOCTU — aHaIu3
U CHUHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMAaTH3aIMI0, BBHISIBJICHUE
NPUYMHHO-CIIC/ICTBEHHBIX CBA3€d — JJIs M3YUYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HaOJI0JIEHHe, U3MEPEHUE, MOJIETUPOBAHUE, SKCIEPUMEHT (peasibHbId U
MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIIACC
KosmnuecTBo yacos
HaumeHoBaHue pa3ieioB U TeM duexkTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nen 1. BemecTBo U XuMHuyeckmne peakuun
[ToBTOpeHue u yriuyoieHue 3HaHUN
11 P vy 5) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
O
1.2 CHOBHUHe JAKOHOMEPHOCTH XUMHIACCRIX 4 https://m.edsoo.ru/AEN4LWG7U
peakuuit
DNEKTPOIUTHYECKAs TUCCOLIUAIHSL.
1.3 P A HHat 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIUU B pacTBOpPax
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
OO01ast XapaKTepUCTUKA XUMUYECKHX
2.1 = P b 4 1 https://m.edsoo.ru/ZTN1F700I
anemeHToB VIIA-rpynmesl. ["amorenst
OO01as XxapakTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHIX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 8 1 2 https://m.edso0.ru/JPJ200VJX
KPEMHHI U UX COCIUHEHUS



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

3.1 OO0mue croiicTBa METAIIOB 4 https://m.edsoo.ru/GHV2L 6NJ8
3.2 Baxueiimme MeTamuibl U X COSTUHCHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
B
4.1 CHICCTRA T MATCPHATHL B 2KHSHH 3 https://m.eds00.ru/TENBWEF7Y
YeoBeKa
Hroro mo pazueny 3
PesepBHOE BpeMs 3 https://m.edsoo.ru/FY5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IIVIAHUPOBAHHUE
9 KITIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Iepnoandeckuil 3aK0H.
[Iepnoanueckas cucrema
XUMUYeCcKnX deMeHToB J1. 1.
Meunneneena

02.09.26

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XUMHUYECKHX AJIEMEHTOB
IIEPBBIX TPEX NEPUOI0B

04.09.26

https://m.edsoo.ru/GNJPEROFB

Knaccuduxkanus n
HOMECHKJIaTypa HEOPTraHHUECKUX
BEIIECTB

09.09.26

https://m.edsoo.ru/WTO1IWRA2Q

Bunn xXuMuueckoil CBS3U U THIIEI
KPUCTAJUTMYECKUX PEIIETOK

11.09.26

https://m.edsoo.ru/UI14Y5CFRV

Kontponbras padorta Nel no
teme «IloBTOpeHue u
yriayOJieHne 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiiaccay

16.09.26

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus XuMu4eckux
peakiuii o pa3aIuuHbIM
MpU3HAKaM

18.09.26

https://m.edsoo.ru/X8XAE7E2]

ITonsaTHE 0 cKOpOCTH
XUMHUUYECKOH peakuuu. [lonarue
0 TOMOT'E€HHBIX U T€TEPOTreHHBIX

23.09.26

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

peaKimsx

[ToHATHE O XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEAKLUU U
IIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

25.09.26

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINTEIILHO-
BOCCTaHOBHUTEJILHBIC PEAKIIHH

30.09.26

https://m.edso00.ru/648V11026

10

Teopus 2MEKTPOIUTHYECKON
mucconuarmy. CHIIbHBIE U
ci1abble AIIEKTPOJIUTHI

02.10.26

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHHUSI peaKkIuil

07.10.26

https://m.edsoo.ru/\VN2SB9N1R

12

XUMHUYEeCKHe CBOMCTBA KHCIIOT B
OCHOBaHHI B CBETE
MpeACTaBICHUI 00
ANEKTPOJUTUUECKOU
JIHACCOLHAIIN

09.10.26

https://m.edsoo.ru/8HH81YVXI

13

XuMHdecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKON
IHACCOLHAIIN

14.10.26

https://m.edsoo.ru/ETD5QTS4G

14

ITonsarue o Iruapoms3c coJieit

16.10.26

https://m.edsoo.ru/9JFRAVESW

15

O0001IeHNE U cCUCTEMATU3 AU
3HaHUHI

21.10.26

https://m.edsoo.ru/FEEIZRMBG

16

IIpakTuyeckas pabora Ne 1.
«PermieHne 3xkcrepuMeHTATbHBIX

23.10.26

https://m.edsoo.ru/7VXTFHJIT4



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4

3aaa4»

17

KonTtponsnas padota Ne2 mo
TeMe «DIEKTPOJIUTHIECKAs
aucconyanus. XUMHAYECKHE
peaxkiuu B pacTBOpax»

06.11.26

https://m.edso0.ru/9RKLZDNUX

18

OO01as XxapakTepucTUKa
rajoreHoB. XUMHYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

11.11.26

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. ConsHast
KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa,
IMOJIY4YCHHUE, IPUMCHCHHUE

13.11.26

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckas padbora Ne 2 o
teme «llosrydenue comsaHon
KHCIIOTBI, U3y4eHHE €€ CBONCTBY

18.11.26

https://m.edsoo.ru/PVEXIYWEG

21

Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CITN OJINH
W3 pEeareHTOB JaH B H30BITKE

20.11.26

https://m.edsoo.ru/4BI5SHO70F

22

OOm1ast xapakTepuUCTUKA
anemeHTOB VIA-Tpyrmimbl

25.11.26

https://m.edsoo.ru/VMWKERSEP

23

AnnoTponHsie MOIU(pUKALIUN
cepbl. HaxoxneHue cepol u €€
COCIMHEHUH B IPUPOJE.
XHUMHYECKHE CBOMCTBA CEPBI

27.11.26

https://m.edsoo.ru/CX10EUSPO

24

CepoBo10pO1, CTPOCHHUE,
(buznuecKkrue u XuMU4eCcKHe
CBOICTBA

02.12.26

https://m.edsoo.ru/ECGX2B40W

25

OKCI/I,Z[LI CCPBLI. CepHa;I KHUCJIOTa,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC

04.12.26

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

CBOMCTBA, IPUMEHEHNUE

26

XUMUYECKHUE pCaKkuuu, JCxKauue

B OCHOBC IIPOMBIIIJICHHOT'O
crioco0a MoJTy4eHHsT CEPHOM
KHUCJIOTBI. XUMUYECKOE
3arpsAI3HEHUE OKPYXKaroLen
Cp€abl COCANMHCHUSAMU CCPBI

09.12.26

https://m.edsoo.ru/H7FT3NON4

27

Briuucienne MmaccoBoi 101U
BBIX0/1a IPOJAYKTA pEAKIUU

11.12.26

https://m.edsoo.ru/HSJE186WN

28

OO011as XxapakTepucTuKa
aneMeHToB VA-rpynmsl. A30T,
pacnpocTpaHeHue B IpUpoJe,
bu3nvecKkre U XUMHUECKUE
CBOMCTBa

16.12.26

https://m.edsoo.ru/MWVAHRMB976

29

AMMuak, ero pusudeckue u
XHMHUYECKHE CBOMCTBA,
MOJIy4Y€HUE U PUMEHEHHE

18.12.26

https://m.edsoo.ru/HZAYE5F13

30

[IpakTruueckas padota Ne 3 o
teme «llonmyueHne ammuaka,
W3Y4EHHUE ero CBOMCTB»

23.12.26

https://m.edsoo.ru/JORP641FJ

31

A30THas KHCIoTa, eé
(hbM3UYECKUEe U XUMHUYECKUE
CBOMCTBA

25.12.26

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHMS B KQUeCTBE
MUHEPAIbHBIX YI0OpEHHIA.
XHUMHUYECKOE 3arpsA3HEHUE
OKpYKaroILen CpeJibl
COEIMHEHUSIMU a30Ta

30.12.26

https://m.edsoo.ru/SHBKCIQCB



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

33

dochop. Oxcun dochopa (V) u
(docdopHas kuciora,
(1)I/I3I/II-IGCKI/IG U XUMHUYCCKHUC
CBOMCTBA, MTOJIy4CHHUE

13.01.27

https://m.edso0.ru/GDQJSO3WP

34

Hcnons3oBanue pochaToB B
Ka4eCTBE MUHEPAIbHBIX
yaoOpeHuit. 3arpsi3HeHNE
MIPUPOIHOM cpenbl hocdaTamu

15.01.27

https://m.edsoo.ru/UAZ3HUG5V

35

Yraepoa, pacipocTpaHEeHHE B
npupo/ie, GU3NIecKue u
XUMHUYECKHE CBOMCTBA

20.01.27

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunpl yriaeponaa, ux
(du3HYecKre U XUMUICCKHE
CBOMCTBA. DKOJOTUUECCKHE
poOJIeMBbI, CBSI3aHHBIC C
okcuoMm yriepona (1V)

22.01.27

https://m.edsoo.ru/OXQAPGNCF

37

VYronbHas KUCJIOTa U €€ COJIU

27.01.27

https://m.edsoo.ru/OHQHDGIPA

38

[Ipaktrueckas padota Ne 4 o
teme "TlosrydeHue yriieKuciaoro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-uOH"

29.01.27

https://m.edsoo.ru/G2HZXQGCS8

39

HepBOHa‘IaJ'ILHHC MOHATHS 00
OPraHu4YCCKUX BCIUICCTBAX KaK O
COCAMHCHUAX yIriiepoJa

03.02.27

https://m.edso0.ru/30T1Z2109Z

40

erMHI/Iﬁ n €r0 COCAMHCHUA

05.02.27

https://m.edsoo.ru/75JXNHO0I8

41

IIpakTuyeckas pabora Ne 5.
Pemrenne skcnepuMeHTAIBHBIX
3a7a4 1o Teme «BakHelmnine

10.02.27

https://m.edso0.ru/O7ES8DOD7Z



https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

HEMCTAJJIBI U UX COCAUHCHUA»

42

KonTtposnsHas padota Ne3 mo
TeMe «Baxueniine HeMmeTauibl U
HUX COEIUHEHUI

12.02.27

https://m.edso0.ru/S85J9UGH3

43

OO01as XxapakTepUucTUKa
XUMHNYCCKHUX JJIEMCHTOB —
MeTaJuI0B. MeTayndeckas CBs3b
U METaJLINYECKas
KPUCTAJUINYECKasl PELIETKA.
du3nyecKkue CBOMCTBa METAJJIOB

17.02.27

https://m.edsoo0.ru/XK1GYPCO1

44

XHWMHUYECKHE CBOMCTBA
METAJUIOB. DJIEKTPOXUMHUUYECKHUI
P HAIPSKEHUN METaIOB

19.02.27

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mme cnocoObI MOTyICHUS
meTtamioB. CrnaBel. Berancnenms
10 YpaBHEHUSIM XUMHUYECKHUX
peaKkuuii, €CJii OJIUH U3
pEeareHTOB COJICPKUT MPUMECH

24.02.27

https://m.edso0.ru/G54GDQI2D

46

Ilonsatue o KOppO31HU METAJIJIOB

26.02.27

https://m.edsoo.ru/4FIGDOWOW

47

Illenounbie METaJIIbI

03.03.27

https://m.edsoo.ru/X1B4BPUW?2

48

OKcHIBI ¥ THAPOKCUIBI HATPUS U
KaJns

05.03.27

https://m.edsoo.ru/Q4DX0G3U9

49

IlenouyHO3EeMEIBHBIE METAJIbI —
KaJBLIUA U MarHui

10.08.27

https://m.edsoo.ru/REOCDYO0K®6

50

Baxueiinue coenuHeHUA
KaJIbIUS

12.03.27

https://m.edsoo.ru/CJR96CMZA



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA

51

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUI

17.03.27

https://m.edsoo.ru/O5PXGG1BE

52

JKEcTKOCTH BOABI M CIIOCOOEI €6
yCTpaHEHUS

19.03.27

https://m.edsoo.ru/WFMBFTTTP

53

[Ipaktuyeckas padora Ne 6 o
Tteme "YKEcTKOoCTh BOJIbI U
MeTOo/1bl €€ ycTpaHeHus"

24.03.27

https://m.edsoo.ru/NFIROKB8J

54

AJFOMUHUAI

26.03.27

https://m.edso00.ru/9ZJ8RD1TV

55

AMdoTepHbIe CBOMCTBA OKCUIA U
TUJIPOKCHUIA

07.04.27

https://m.edsoo.ru/NI5KI10J5

56

Keieso

09.04.27

https://m.edsoo.ru/F20NJR5SR

57

OKcupl, THAPOKCUIIBI U COJTH
xenesa (1) u xemnesa (111)

14.04.27

https://m.edsoo.ru/ARTUBLAMP

58

O00011eHNEe U CUCTEMATU3 AL
3HAHUM

16.04.27

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuueckas padota Ne 7.
Pemenne sxkcnepuMeHTATBHBIX
3a7a4 1o teme «Baxkuelmniue
METAJIIBI K KX COETUHEHHUS

21.04.27

https://m.edso0.ru/ZN7G0QSMX

60

Brrunciaenus mo YpaBHCHUAM
XUMHNYCCKHX peaKHI/Iﬁ, €CJIM OJNH
H3 pCarcHTOB JaH B HU30BITKE HIIN
COACPIKUT IMTPUMECH.
Brrunciaenus MaccoBoi J0JI1
BbIXOa MPOAYKTA pCAKIIUN

23.04.27

https://m.edsoo.ru/AYD2HESIY

61

O0001IeHHE U CUCTEMATU3 AU
3HAHUH

28.04.27

https://m.edso00.ru/B8TOVTKOP



https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP

KonTtponsnas padota Ne4 mo

30.04.27

62 TeMe «BaxHeHIne MeTaJuIbl U 1 https://m.eds00.ru/703C804GN
HUX COEIUHECHUD)
B

63 CIUECTRA 1 METEPHAIM B 1 05.05.27 | https://m.edsoo.ru/OFI32JMTO
IIOBCCIHCBHOMU KXU3HU YCIIOBCKA
X

64 I/IMI/I‘-IGCKOGU?;an?ISHCHI/Ie 1 07.05.27 https://m.edso00.ru/9ANGYEYOQI
OKpYIKAroIEeH Cpe/ibl
P 12.05.27

65 041> XHMHI B pettietiii 1 https://m.eds00.ru/18Q203Y28
9KOJIOTMUECKUX MPoOIeM
P 7 . 0000 14.05.27

66 CCPBHBIN YPOK © fueHHe 1 1 https://m.edsoo.ru/DT1BAS5U4
cucreMaTni3anuda 3HaHUU
P 7| . 00600 19.05.27

67 CICPBHLIH YPOK. 1700 ill erme 1 https://m.edso0.ru/P52TJZNXV
cucreMaTni3anuda 3HaHUU
Pese i1 ypok. O000meHne 26.05.27

68 PBHDIH YpOK EII e 1 https://m.edso0.ru/TMK36TJZG
CHCTEMATH3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo Teme: «BenecTBo u XUMHYECKas pEAKLUS»

1.1

pacKphIBaTh CMBIC OCHOBHBIX XHUMHUECKHUX TOHSTHIA: pacTBOp,
AIIEKTPOJMTHI, HEIIEKTPOIHTHI, SJICKTPOJIUTHYECKAS JTUCCOIIMAIIHS,
peaknuu MOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOE PAaBHOBECHE,
oOpaTtumble u HeoOpaTHUMBble peakuuu,
OKHUCITUTEITFHOBOCCTAHOBHUTEIIbHEIC peakmuy, OKHUCITUTEIT,
BOCCTaHOBHTENb, OKHCIIEHHE ¥ BOCCTAHOBJICHHE, AaJUIOTPOIINS,
am(doTepHOCTh,  XUMHUYECKass  CBs3b  (KOBaJCHTHas, HMOHHAs,
MeTajyindyeckas), KpuUcCTalsinyeckass pemérka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKiuu

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHYECKHUX MOHATUN U

IIPUMCEHATH 3TU MMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBIIATh YPaBHEHHUS JJIEKTPOJUTUYECKON IUCCOIUAIMM KHUCIIOT,
niesoued M CoJied, IMOJIHbIE W COKpallEHHbIE ypaBHEHUS peakiui

MOHHOT'O 0OMeHa

1.4

PacKpbIBATh CYHIHOCTb OKHUCIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ

IMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOI'O OanaHca 3THX peaKHI/Iﬁ

1.5

IIPOBOAUTD paC‘IéTH IO YpaBHCHHUIO XUMHYECKOM pCaKinuu

ITo Ttemam: «Hemeramnel M UX coeauHeHHs» U «MeTamnbl U HUX

COCAUHCHUA»

2.1

XapaKTCpU30BaThb (OHI/ICBIBaTB) 06IJ_II/IG )51 CHCI_II/I(I)I/I‘ICCKI/IG XUMHWYCCKHEC
CBOMCTBA IMPOCTBIX U CJIIOXKHBIX BCHICCTB, IMOATBCPIKIAAA OIMMCAHUC
IMpuMepaMu MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBECTCTBYIOIINX

XUMHUYCCKUX peaKHHI’I

2.2

COCTaBJIAATh YpaBHCHHA peaKuHﬁ, MNOATBCPKAAOIINX CYIICCTBOBAHUC




T€HETHUYECKO CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHMHA,
BO3MOKHOCTH IMPOTCKAHUA XUMHYCCKUX HpeBpameHHﬁ B pPa3JIMYHBIX

YCIIOBHSIX

24

CIeAOBaTh MpaBWJIaM MOJIb30BAHMS XUMHUYECKOM TIOCYIOW H
1a00paTOpPHBEIM O0OpYIOBAaHUEM, a TAKXKE IpaBWJIaM OOpAIICHHS C
BEII[ECTBAMH B COOTBETCTBUM C HWHCTPYKIMSIMU TIO BBIIOJHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB MO TOJYYCHUIO M COOMpPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMMaKa U YIIIEKUCIIOTO Ta3a)

2.5

MIpOBOAWUTE PCAKIUH, MTOATBCPIKAAIOIINEC Ka4eCTBEHHBIA COCTaB
Pa3IMYHBIX BCIICCTB: pPaACIO3HABATb OIIBITHBIM HYTCM XJiopuna-,
Opomun, womun,  kapOoHat, Qocdar, cunmkar, cymnbdar,
TUAPOKCUIWOHBI, KaTUOHBI aMMOHUsA, HOHbLI H3YUCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus u OKpyKaromas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuUMUYeckux moHarui: [IJIK

BCIICCTBA, KOPPO3Hd MCTAJIJIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpPAIlUU MBICIIUTEIIBHON JIeATEIbHOCTH —
aHaJIM3 W CHUHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEeMaTH3aIlUIo,
BBISBJICHHC TPUYUHHO-CICACTBCHHBIX CBS3CH — JUISI  H3yYCHHS
CBOWCTB BEIIECTB M XHMHYCCKHX PEaKIUH; €CTECTBCHHOHAYYHBIC
METOJIbI TIO3HAHUS — HaOJIOJICHUE, H3MEpPEHHUE, MOJICIIMPOBAHHE,

9KCIIEPUMEHT (peabHbI U MBICJICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

BemectBo n xumnueckas peakuus. [loBropenune

1.1

[Iepnoanueckuit 3akoH. Ilepuoanueckas cucrema XUMU4ECKUX d1eMeHTOB JI.1.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB
XMMHMUYECKHUX DJIEMEHTOB IMEPBBIX TPEX NEpUOAOB, Kalus, KaJdblUs U HUX
COCIMHEHUN B COOTBETCTBUM C ITOJIOKEHHWEM 3JeMEHTOB B Ilepmonnueckoi

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BeliecTBa: BHUABl XMUMHUYECKOM CBs3M. THNBI KpUCTAJUIMUECKUX
PEHETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKONW PEIIETKU
U BUa XxuMudeckoi cszu. Kimaccudukanusi 1 HOMEHKIaTypa HEOPraHUYECKUX
BEIECTB (MEXIyHapoJHas U TpUBUAIbHas). XMMHUYECKUE CBOMCTBAa BEIECTB,
OTHOCSIIIMXCSA K Pa3Iu4HbIM  KJAcCaM HEOPraHMYeCKHX COEIMHEHHH,

TCHCTUYCCKAs CBA3b HCOPTaHNMYCCKUX BEIICCTB

1.3

Knaccudukanus XuMudeckix peakiuuid Mo pa3aIudHbIM MpU3HaKaMm (10 YHUCITY U
COCTaBYy YyYacTBYIOIIMX B pPEaKIUH BEHIECTB, MO TEIIOBOMY 3(deKTy, Mo
W3MEHEHUIO CTETeHEH OKHUCIICHHS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH,
0 Y4YacTHIO Karajau3aropa). OK30- U DSHIOTEPMHUYECKHE  pEeakluHu,

TEPMOXUMHUYCCKUEC YPABHCHUA. Ilousrue o CKOpPOCTH XUMHYECKOH pc€aKnuu

1.4

[Tonsitne 06 oOpaTUMbIX U HEOOPATUMBIX XHUMHUYECKUX peakuusx. [loustue o
TOMOTE€HHBIX M TeTepOreHHbIX peakiusax. [loHsaTre 0 XuMHU4ecKkoM paBHOBECHH.
@akTophl, BIUAIOIINE HA CKOPOCTh XUMHUYECKOW pEaKUUd U TOJI0KEHHE

XUMHUYCCKOT'O PAaBHOBCCHA

1.5

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKIuu, SHCKTpOHHbIﬁ OanaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM PCaKIuu. CocraBneHune ypaBHeHI/Iﬁ
OKHUCIUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ C HCIOJIb30BAHHMCM MCTOJa

QJICKTPOHHOT'O Oaranca

1.6

Teopm{ SHCKTPOHI/ITI/I‘-ICCKOI\/’I JAUCCOUaIIH. 3HeKTpOHI/ITH U HCOJICKTPOJIUTHI.
KaTI/IOHLI, aHHUOHBI. MeXaHU3M AUCCOIMAILINN BEIIECTB C Pa3jiIMYHbIMU BUAaMU
XUMHUYECKON cBs3U. CTEleHb JUCCOoOIMalu. CunbHbIC U clTa0ble QJICKTPOJIMTHI.
Peakiiun moHHOTO oOMeHa. YcloBus MMPOTCKAHUA peaKL[I/Iﬁ HMOHHOT'O O6MCHa,

IIOJIHBIC H COKpaH_IéHHBIC HOHHBIC YpaBHCHUA peaKHHﬁ. CsolicTBa KHUCJIOT,




OCHOBAaHMH M COJIGH B CBETE TNPEACTAaBICHUNH 00 3IEKTPOIUTHUYECKON

JUCCOMaliu. KauecTBeHHblie PCaKnu Ha UOHBI. IlonsTue o TUAPOJTINU3C coleit

1.7

XUMHYECKUI OKCIICPUMCHT: O3HAKOMJICHUC C MOJACIIKIMU KPUCTANIMYCCKUX
pEemETOK HEOPraHWYEeCKUX BEHIECTB — METANIOB W HeMeTawioB (Tpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATpHUA); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XWMHUYECKOW pEeakIuu OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAaKTOPOB;
UCCIIEIOBAaHNE  JJIEKTPOIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALMN  KUCIIOT, WIeJoYe u  coliell  (BO3MOXKHO —HCIIOJIb30BaHHE
BHJICOMATEpUAIIOB); TPOBEICHUE OTBITOB, HUTIOCTPUPYIOMINX TPU3HAKU
MPOTEKAHMsI PeaKMii HOHHOTO oOMeHa (00pa3oBaHue OcajKa, BbIAEIEHHUE Ta3a,
o0pa3oBaHUE BOJIbl); OMBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIIHLHO-
BOCCTAaHOBUTEIILHBIX peaKIil (TOpeHUe, PeaKkIuu Pa3JIoKEHHUsSI, COCTUHCHHS);
pacro3HaBaHHe HEOPTAaHWYECKUX BEIIECTB C MOMOIIBI0 KaYeCTBEHHBIX PEaKIIHi

Ha MOHBI; PCIICHUEC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u nx COCIMHCHU

2.1

OO6mrast  xapakrtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucienusa. Ctpoenue u pusndeckue cBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHME CBOMCTBAa Ha MpHUMEpE Xjopa
(B3auMoeiicTBUEe ¢ MeTajllaMd, HeMeTaJUlaMH, IiejiodaMu). XJIOPOBOJIOPOJ.
CousiHast KMCIIOTAa, XUMMUYECKUE CBOMCTBA, MOJyYEHHUE, MpUMeEHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOJOPOJa HAa OpraHU3M uejoBeka. BaxkHeilline XJI0puabl U UX

HaxX0XACHUE B IMIPUPOAC

2.2

O6mrass xapakrepuctuka anieMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETNIeHN OKucieHus. CTpoeHune U (pu3HUecKre CBOWCTBA
NPOCTBIX BEIIECTB — KHUCIOPOJa M CEepbl. AJUIOTPOIHBIC MOIU(PHUKAIINA
KHCJIOpoJa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢busznueckue u XuMHuueckue cBoicTBa. OKCHIBI Cepbl KaK IMpeICTaBUTENH
KUCJIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (pU3MUecKhe U XUMHUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cneruduyeckue). XUMUYSCKHEe
peaKIuy, JeKallie B OCHOBE MPOMBIIIIEHHOTO CHoco0a MONy4eHUs CepHOM
kuciotel. [lpumenenue. Conu cepHOW KHCIOTHI, KadeCTBEHHAs peaklus Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COEAUHEHUN B MpUpoje. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAloIIed Cpelbl COeNWHEHUSIMHU cephbl (KUCIOTHBIC J0XKIH,

3arpsA3HCHUC BO3JyXa U BOI[OéMOB), CIIOCOOBI €r0 NpeaAOTBPALLICHHUA

2.3

OOmast xapakrepuctuka s71eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHUs




aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUA. A30T, pacipOCTpaHEHUE B IPUPOJIE,
¢u3nyeckue U XuMU4eckue cBoiictBa. KpyroBopor a3zora B mpupoje. AMMHUAK,
ero (usuveckre M XMMHUYECKUE CBOWCTBA, MOJy4YeHHWEe M npuMeHenue. Conu
aMMOHUS, UX (uU3HYecKHe ¥ XUMHUYECKHME CBOMCTBA, IpPHUMEHEHHE.
KauectBennasi peakiusi Ha MOHbI aMMOHUS. A30THAasi KHCIIOTa, €€ MOJy4yeHue,
¢u3nyeckne W XUMHYECKHE CBOMCTBa (0OImIMe Kak TpeACTaBUTENS Kiacca
KUCIOT M crnenupudeckue). Mcnonp3oBaHne HHUTPATOB M COJIEH aMMOHHUS B
KayeCTBE MUHEPAIbHBIX yJOOpEeHHH. XMMUYECKOE 3arps3HEHUE OKpYKarollen
Cpelibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3AyXa, MOYBBI

1 BOJIOEMOB)

24

®docdop, amnorponHsie Mogudukauu (ochopa, Guznueckrne U XUMUYECKUE
ceorictBa. Oxcun ¢ochopa(V) u dochopHas kucnora, Quanyeckue u
XUMUYECKHE CBOMCTBa, moisiyueHue. lcnomp3oBanue QocdaroB B KauecTse

MUHEpaJIbHBIX yI00peHH

2.5

Ob6miass xapaxkrtepuctuka s1aeMeHTOB |V A-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepPHBIE CTETIEHW OKUCICHUS. YTJIepoJ, aJuIOTPOIHBIC
MOAU(UKAIIUN, pAacpOCTpaHeHHEe B NpuUpoje, (U3HUecKhe U XUMHUYECKHE
cBolictBa. Ancop6mus. Kpyrosopor yriepona B npupone. Okcuabsl yriepona,
X (Qu3MYeckrue M XUMHUYECKHE CBOWCTBA, JCUCTBUE HA >KUBBIE OPraHU3MBI,
MOJIyueHUE U TpUMEHEHHe. DKOJIOTUYECKUE TPOOIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepona(lV); runoresa rino0anbHOr0 TMOTEIUICHHs] KIWMATa; MapHUKOBBINA
sbdekr. YronapHas Kuciota U e€ Ccolu, UX (QUINYECKHEe U XUMHUYECKHE
CBOICTBa, mojydyeHue W mnpumMmeHenue. KauecTBeHHas peakiuuss Ha KapOoHaT-
uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUILMHE, MPOMBIIUICHHOCTH H

CEIILCKOM XO3SIMCTBE

2.6

HepBOHa‘IaJ'ILHLIe MOHATHS 00 OPra’Hn4YCCKuX BCIICCTBAX KAaK O COCIMHCHHAX
yriepoaa (MeTaH, 9TaH, OJTWJICH, AalCTUJICH, 3TAHOJI, T[IMOCPUH, YKCYCHaAsA
KI/ICJ'IOTa). HUx coctaB M XUMHUYECKOC CTPOCHHUC. Ilonatne o OMOIOTrHMYECKH
BaXXHBIX BCHICCTBAX: JKHPAX, 6CJ'IK8.X, yriieBoJax — MW UX pOJIU B KU3HU
YCJI0BCKa. MaTepI/IaHLHOG CANHCTBO OPraHUYCCKUX W HCOPraHUYCCKUX

COEIMHEHU

2.7

erMHHfI, €ro (I)I/IBI/I"ICCKI/IC n  XUMHYCCKHC CBOﬁCTBa, MOJIYYCHUE U
ITPUMCHCHUC. COCI[I/IHCHI/IH KpEMHUS B IMPHUPOAC. O6H_[I/Ie MMpEACTaBJIICHUA 00
OKCHIC erMHHH(lV) n KpCMHHeBOﬁ KHUCJIOTEC. CI/IJ'II/IKaTBI, X HUCIIOJIB30BaHHEC B

6BITy, MCIUIUHE, ITPOMBIIIJICHHOCTH. Baxwueiimme CTPOUTCIIBHBIC MATCPUAIIBI:




KepaMHKa, CTEKJIO, ILEMEHT, OeTOH, jkene300eroH. [IpobsieMbl Ge30macHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHGBHOI;’I KHU3HU

2.8

XUMHUYECKUH SKCHEPUMEHT: H3y4EeHHE O0pa3loB HEOPraHMYECKHX BEIECTB,
CBOWCTB COJITHOM KHUCIJIOTBI; IIPOBEICHUE KAa4ECTBEHHBIX PEAKLUMN Ha XJIOPHI-
WMOHBI W HaONIOACHWE NPU3HAKOB HUX MPOTEKAHMS; ONBITHl, OTPAXKAIOIINE
¢u3nvecKue ¥ XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCAMHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMJICHHWE C 00Opa3lamMH XJIOPHIIOB
(rasoreHn1I0B); O3HAKOMJICHME C oOpa3lamMu cepbl U €€ COCAMHEHHUSIMU
(BO3MOXHO HCIOJB30BAaHHWE BHUJECOMATEPHUATIOB); HAOJIOJEHUE TMpoliecca
o0yriuBaHUs caxapa MOoJ JIEHCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3Y4YEHHE XMMUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KUCIOTHI, POBEIACHHE
KaueCTBEHHOM peakuuu Ha cynb(ar-uoH U HaOJIIOAEHHE TMpU3HaKa eé
MIPOTEKAaHUsI; O3HAKOMJIEHHE ¢ (PU3NYECKHUMH CBOMCTBaMHU a30Ta, ¢pochopa u ux
COoeMHEHUN (BO3MOKHO HCIIOJIb30BaHUE BHJAEOMATEpUANOB), O00pa3lamMu
a30THBIX U (HochHOPHBIX YAOOpPEHHIt; TOJIydeHne, COOMpaHne, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB amMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKklIMil Ha HOH
aMMOHUS U (QochaT-HOH ¥ HU3y4eHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCIIOTHI C MEIbIO (BO3MOYKHO
UCIOJb30BAHNE BUAECOMATEPHUATIOB); M3y4EHHE MOJENeH KPUCTAITMYECKHX
peméTok anmasza, rpadura, (QymiepeHa; O03HAKOMIIEHHE C  IPOLIECCOM
azicopOLIMK PacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM
IPOTUBOIa3a; IOJIy4eHHe, COOMpaHHEe, PACHO3HABAHUE U H3YyYEHHE CBOMCTB
YIJIEKUCIIOrO Tra3a; IMPOBEJCHHE KauyeCTBEHHBIX peaknMid Ha KapOoHaT- |
CHJIMKAaT-UOHBbl M HW3y4EHHE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIMENH CHJIMKATHOM NPOMBINUIEHHOCTH; PEIIEHUE 3KCIEPUMEHTaIbHbIX

3aj7a4 no TeMe «BaxkHelne HeMeTallIbl U UX COCANMHECHMS

Mertanisl 1 UX COSIMHEHUS

3.1

OO0mras xapakTepUCTUKa XUMUYECKHUX JIEMEHTOB — METAJNIOB HA OCHOBAHHMH MX
noyioxeHnus B llepuoguueckoid cucreme Xumuueckux snemeHtoB JI.M.
MenpaeneeBa u ctpoeHust aroMoB. CTpoeHre MeTallioB. MeTannyeckas CBsi3b U
METaJUIMuecKasi  KpPUCTA/UIMYECKasl PpelETKa. DJNEKTPOXMMHUUECKHH  psif

HaprI)I(eHPIfI MCTAJIJIOB

3.2

du3znyecknue 1 XMMHUYECKHE CBOMCTBA METAJLJIOB. O6H_[I/Ie CIIOCOOBI MOJIYYCHHUA
meTtamnoB. [loHsaTue o KOppO3uu METAJIJIOB, OCHOBHLIC CIIOCOOBI 3alllUThBI UX OT

koppo3uu. CrutaBsl (CTallb, 4yryH, AIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B




OBITY M TPOMBILIICHHOCTH

3.3

[Ilenounsle MeTayuibl: nosoxeHue B llepuonnyeckoil cucreMe XMMHUYECKUX
anemenToB .M. MeHeneeBa; cTpoeHUE X aTOMOB; HaXO0XICHUE B IIPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABl HaTpusd U Kanusa. [IpuMeHeHHe IIeNOYHbIX METAUIOB M HX

COEIMHEHUI

3.4

Illemouno3eMenbHbIE META/UIBI MarHuii © = KaJdbIUM: TOJIOXKCHHE B
[Iepnoanueckoil cucteme xumudeckux anemeHToB [[.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxOXAeHHE B mpupojge. Pu3nMveckue M XUMHUYECKHE CBONCTBA
MarHus ¥ Kanblivs. Bakuelmuie coenuHeHUs Kanblusl (OKCUI, THAPOKCHUI,

cosn). KEcTKoCTh BOJIBI U CLOCOOBI €€ yCTpaHeHU S

3.5

Amomunmii: monoxkeHue B [leproguueckoil cUCTeMe XUMHYECKHUX DIIEMEHTOB
.M. MenneneeBa; CTpoeHHE aToMa; HaxXOXkACHUE B mpupoae. Duznueckue u
XUMHYECKHE CBOMCTBA alFOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCH A

AJTFOMHUHUA

3.6

Kenezo: nonoxenune B [lepuoanueckoi cucreme XuMuieckux anemeHTon J[. M.
MenneneeBa; CTpoe€HHE aToMa; HaxoXKJIeHHE B mpupoae. Dusznueckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcumabl, Tuapokcuabpl u conu xenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U MOTYyYCHHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3laMi METaJUIOB U CILIABOB,
X (U3MYECKUMH CBOWCTBAMU; U3YyYCHHE PE3yJIbTATOB KOPPO3UH METAJUIOB
(BO3MOXKHO UCTIOJIb30BaHUE BUJICOMATEPHUAJIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIAa KaJbIUs © HATPUs C BOAOH  (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPHAJIOB); HCCIICIOBAHHE CBOWCTB KECTKOH BOJBI;
nporecca TOpEHHsl Kelle3a B KHCIOpoAe (BO3MOXKHO — HCIOJIB30BaHHE
BUJICOMATEPHAJIOB); MPH3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMK HAa HOHBI
(Maraust, Kanblus, amomuaus, nubka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJIFO/ICHHE M OMMCAHUE TPOLIECCOB OKPALTUBAHUS TIAMEHH MOHAMU HATpUS,
Kamus W Kajdblusg  (BO3MOXKHO  HCIIOJIb30BAaHHE  BUACOMATEPHAJIOB);
ucclieJoBaHre aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATIOMHHHUS M THAPOKCHIA
[IUHKA; PEIIeHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BakHeine MeTamibsl 1

HUX COCOUHCHUA

XUMHs U OKpy’Karolas cpeja

4.1

Hosrie MaTepuajibl U TCXHOJIOTHH. BemectBa u MaTcpurajibl B MOBCEIHEBHOM

J)KHU3HM 4elIoBeKa. XUMHUS U 3A0POBLE. be3omacHoe HCIOIb30BaHUE BEIIECTB U




XMUMUYECKUX peakuui B ObITy. IlepBas moMomip Mpu XUMHUYECKUX 0KOTaX H

OTpPaBJICHUSIX

4.2

OCHOBBI ~ DKOJIOTUYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpyxatomerd cpeabl [1/IK. Ponb XuMun B pelieHuu 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHUKH YII€BOAOPOAOB (Yrojib, NPUPOJHBIA ra3, He(Th),

IPOIYKTHI KX TIEpepabOTKH, UX POJIb B OBITY M IIPOMBIIIUICHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3ydyeHUEe 00pa3l0B MAaTepUaANIOB (CTEKIIO, CILIABBI

METaJJIOB, MOJMMEPHbIE MAaTEPUAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUM MPUPOJBI, TNOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyJIbTypbl M HpPaKTHUYECKON
JEeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUHN CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAay4YHBIX MCTOJax IMO3HAHHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYECKHUX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBFHON JESITENbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTH)KEHMSIX
XMMHUYECKON HayKd, 4YTO IO3BOJIMT OOYy4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBIOOP XMMHUU KakK MPOGUIBHOIO MpeaMeTa

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHCHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToM,
MOJIEKYyJIa, BEUIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHUTEJbHBIE aTOMHas U MOJEKYJspHas
MaccChl, KOJMYECTBO BEIECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUd COCIUHEHUs, pEeaKUMu pas3JIoKEHUs, pPeaKIuu
3aMeIIeHUs, peakluu oOMeHa, TerioBo 3(h(deKkT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccoOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl A0S M MPOLIEHTHAS! KOHLEHTPALIUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ cioi aToMa, aTOMHasA




opOuTanb, paguyc aToMma, BaJEHTHOCTb, CTEIEHb OKHUCICHUS,
XMMHYECKAs! CBS3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTUOH, aHUOH, SJIEKTPOJIMT U HEDJIEKTPOJIUT,
JNMEKTPOJINTHYECKAsT ~JAUCCOLMALMS, PEAKIUM HOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJIK, xkopposus

METAIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsH, TEOPUS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
MPOIYKTHl TEepepadOTKA TPUPOIHBIX HCTOYHHKOB YIIIEBOJOPOIOB
(yrns, mpupomHoTo raza, HedTH) B OBITY, CEIIbCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

U XUMHYECKHUX IMPOLECCCOB HA OPraHMU3M YCJIOBEKA W OKPYKaAKOIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HHTCIPUPOBATD XMUMHUYCCKHC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MUC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenue ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUM  XMMHUYECKMX  pEaKUuH; OCHOBAMM  XUMHUYECKOH

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHue oOBACHATH CBsI3b MOJIOXKEHHs 3reMeHTa B Ilepmonmueckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sijpa, oOlee 4Yucio
JJIEKTPOHOB), PACIPEACICHHEM OJIIEKTPOHOB TI0 DHEPIETHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOMCTB
XAMHYECKUX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuognueckoit cucreme (B ManblX TNEpPHOJAX U TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTENEHb OKHUCIICHHUSI XMMHUYECKHUX DJIEMEHTOB, 3apsil

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUTMYECKOM CTPYKTYpHI B

' COCTUHCHHAX

8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIh

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KaJIUi, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI U THIAPOKCHUIBI

9.9 metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

. [11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcCTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCMMOCTH OT HX COCTaBa U CTPOCHUSA, NMPUMCHCHUC BCIICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHNUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUH, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINIl
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHue BIUUCIITh (IPOBOAUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 [0 ypaBHEHUSM XHUMHYECKUX pEAKIUH M HaXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB PEAKIINH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHUS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
12.2 Oe3omacHON pabOThl C XMMHYECKMMH BEIIECTBAMHU, XUMHUYECKOU
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM JKU3HHU, MPABUIIAMH MOBEICHUS B LENSIX COEPEKEHUS
123 3I0POBbSI M OKpYXKAIOUIeH MPUPOJHON Cpeapl; MOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTH4ecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CJIEAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U OnHcaHue (PU3MUECKUX CBONCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/iesIeHUs cMecer

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3Yy4EHHE €r0 CBOWCTB; MOJIy4EHUE YIJIIEKHCIOro ra3a u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJen

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(denondranenna) aus OMpeNeNeHUs XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIEJI0YEn

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICWUCTBHS KHCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTajla JIpyrMM W3  pacTBOpa  COJIU;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuanusay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUN,

«Baxxnennne MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbLHs, aJlFOMHHHS,

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

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcIbCTB, rpa(pI/IKOB n Ta6J'II/II_[ U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Monb. Monsipaass Macca. MoJspHBI 00BEM Ta3oB.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duzndecknue M XUMHYCCKHE SBIICHUS. XHUMUUYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XumMudeckux sneMeHToB J[.U.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.1. MeHneneeBa

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbIHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIILHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX pEHIETOK (aTOMHas, HOHHAsg, MeTauIMdecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®U3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUSA, JKeneza, UuHKa). [lomyyeHue ocHOBaHuUN U

amM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-IeHI/IC aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI TMOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX IICMESHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHCANTENEHOBOCCTAHOBUTENbHbBIE peakiMu. OKHCIUTENN U BOCCTAaHOBHUTEIH.
IIponeccsl  OKMCIEHHMST M BOCCTAHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEINeKTPOoJIUThl. CUITbHBIEC U clTa0bie 3TEKTPOUTH. CTENeHb TUCCOIHAIIIN

5.5

Peaknun monHOro oOmeHa. YCJIOBHS MPOTEKAHUS PEaKIMd MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX 0KOraX M OTPaBJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 MpPeIOoTBPALECHUS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH HKOJIOTMYECKUX TMpobieMm. YcuieHue mapHUKOBOro 3ddexra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHS ¥ UX COCIHMHCHUH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TAHOJI, TJIMICPUH, YKCYCHAs KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3aaHue, epepadboTaHHOe
INa6puensn O.C., Octpoymon W.I'., CnaakoB C.A. AKuioHepHOE 00IIEeCTBO
«3narenscrBo «lIpocsemenue»

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

1. . l'abpuensn, O. C. Meroaunueckoe nocodue k yueouuky O. C. I'abpuensina
«Xumusy. 9 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 108.

2. XuMus : TexHojoruyeckue kaptol K yueOHuky O. C. I'abpuensna «Xumus. 9
Kjaccy : Meroanudeckoe nocodue / JI. Y. AcanoBa. — M. : [Ipoda, 2018

3. Xumus. 9 xi1.: KoHTposbHbIE B poBepoUHbIe paboThl K yueoHuky O. C.
INabpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u

ap. - M.: [Ipoda, 2022.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

http://www.chemnet.ru I'azeta « Xumus» u caliT s yaureis «51 uay Ha ypox
XUMUH

http://him.1september.ru Enunas xomnexuust [IOP: [IpenmeTHast KOJICKIHS
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC

skcnepuMeHThl: xumus. Komnekius Poccuiickoro o61ieo0pa3oBaTeibHOTO



nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoi

http://www alhimik.ru Bcepoccuiickast oiumiiiaia MIKOJIbHUKOB 10 XUMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBIN YICOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUTSIK: XUMUS
http://www.chemistry.ru Jucraninonnas oJuMIaza mo XUMHU:

TGHCKOMMYHI/IKaHI/IOHHIJﬁ O6paBOBaTeHBHBIﬁ IMPOCKT
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