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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOM paboyell mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHUS M Pa3BUTHs, OOYYAIOUIUXCSA CPEACTBAMH YYEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepIKaHMUS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTebHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIY>KHUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
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 KyJIbTYPhl IUYHOCTH, €€ 0011 1 ()YyHKIIMOHAILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHON S TEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



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

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMUM Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JPYyromy, BBITIONHAS (QYHKIIUU OOBSCHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABJICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOU KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wu3yyeHHH XUMHUHU MPOUCXOAUT (QOPMHUPOBAHHE 3HAHUM OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (OPMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHHHA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETTU TaKUE IEH, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHHH,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHUE
O0yJarommMxcss K CaMOCTOSITENIBHON MO3HABATENIBHON AESITETbHOCTH, HAYyYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OIBITa Pa3HOOOpPA3HOW NEATEIHHOCTH, IMO3HAHUS M CAMOIIO3HAHMS, KIIOUYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ¢opMmupoBaHue oOmiel (QyHKIMOHAJIBHOM U E€CTECTBEHHO-HAy4HOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEero MHUpPA, WCIOJb3Yys 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3yYEHUU
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJTHEBHOW MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y 0O0ydYaromIMXCS TyYMaHHCTUYECKUX OTHOILIECHUH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYHOBOW JAEATENIBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISl U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOI'0 00111€eT0 00pa3oBaHusi, cocTaBusier 136 yacoB: B 9 kiacce — 68 yacos
(2 yaca B HezielNIO).



COIAEPKXAHUE OBYYEHUA

9 KIIACC

BemecTBO 1 XMMHUYECKAsl peaKuus

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX IIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMHUYECKHX DJIEMEHTOB TIE€PBBIX TPEX TNEPUOAOB, Kaaus, KaJIblUsi MU UX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHHEM 35eMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUIIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMUYECKON PELIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccuduxaiys u HOMEHKIaTypa HEOPTraHMYECKUX BEMIECTB. XHUMHUYECKHE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPTraHMYECKUX
COEJIMHEHUM, FTEHETUYECKAasl CBSI3b HEOPraHMYE€CKUX BEIIECTB.

Knaccuduxanys XuMUYeCKUX peakIuil 10 pa3InuHbIM MpU3HaKaM (TI0 YUCITY
U COCTaBY YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIuioBoMy 3¢ dexTy, Mo
U3MEHEHHIO CTETICHEW OKUCICHHS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO
yYaCTHIO KaTalu3aTropa). K30 - U IHJAOTEPMHUECKHUE PeaKliu, TEPMOXUMHUECKHE
YpaBHEHHUS.

[lonstue o ckopocTu xumudeckodl peakuuu. [loHsTre 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O TOMOTeHHBIX U T€TePOTECHHBIX
peakuusax. [lonarue o karanusze. [loHATHE O XMMHUYECKOM paBHOBECHH. DAKTOPHI,
BIUSIOIIME HA CKOPOCTh XHMMHUYECKON pPEAaKIUMU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCITUTENTHPHO-BOCCTAHOBUTEIBHBIE ~ PEaKlUM,  JJIEKTPOHHBIM  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBinieHue YpaBHEHHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AucCOLMAlMM BELIECTB C PA3JIMYHBIMU BUAAMHU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa,
MOJIHbIE M COKpall€éHHble HWOHHBbIE YypaBHEHMs peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMW W COJIeM B CBET€ TMPEACTABICHUH OO0 DIIEKTPOJIUTHUYECKOMN
nucconnanu. KayecTBeHHbIE peakiiuyi Ha UOHBIL. [IoHATHE O THAPOIN3E COEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEHMIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB M HEMeTa/uioB (Tpadura W anMmasa), CIOXXHBIX BEHIECTB



(x7opua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON peaKiuu
OT BO3JEHUCTBUS pPa3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOINPOBOJIHOCTH
pacTBOPOB BEIIECTB, Ipollecca AUCCOLMALMUA KHUCIOT, WIeNo4Ye u cojei
(BO3MOKHO  KCHOJIb30BAaHME BHJIEO MaTepuajoB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasioKeHUs, COSUHEHHUS), PaclO3HABAHUE HEOPTaHHMYECKUX
BEIIECTB C TIOMOINBbI0 KAYECTBEHHBIX pPEAKIMM HAa  HOHBI, pEIICHUE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaqibl 4 MX coeTMHEHUS

OO6mast xapakTepucTHKa rajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHMUYECKHME CBOWCTBA Ha TMpPUMEpe  XJopa
(B3auMoOJIeiCTBME C MeTaUlaMH, HEMeTaJlJlaMH, IleJo4aMu). XJIOPOBOIOPO/I.
ConsiHasi KMCIIOTa, XMMHUYECKHUE CBOMCTBA, IMOJydeHHeE, NMpuMmeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOpOJZa Ha OpraHU3M 4YelloBeKa. BaxkHeilline XiIopuiabl U HX
HAXOXJICHHE B TIPUPO/IC.

O6mas xapaktepucTtuka amemMeHTOB VIA-rpymnmel. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJIIOTPOITHBIE MOAU(PUKALIUYA KUCIOPOAa
U cepbl. XumMudeckue cBoicTBa cepbl. CepoBOJOpOA, CTpoeHUe, (pundyeckue u
XUMUYEeCKHe cBOMcTBa. OKCHIABI CEepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kuciora, (Qusnueckue ¢ XHMHYECKHE CBOWCTBAa (00mIME  Kak
NpeICTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE pEaKIn,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a MOJY4YeHHs CEPHOM KHCITOTHI.
IIpumenenune cepHoil KucaoThl. CoJIM CEpHOM KUCIOTHI, KAU€CTBEHHAs PeaKius Ha
cynbdar-uoH. Haxoxxnenue cepbl W €€ COCAMHEHHH B MpUPOJE. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE JTOXK]IH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 TIPEIOTBPAIICHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
dusznueckrne u XMMUYECKHE CBOMCTBAa. KpyroBopoT a3oTa B mpupoje. AMMHUAK, €ro
duznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUEe U mpuMeHenne. Cou aMMOHHS,
X pU3HUECKHUE U XUMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ ToiydeHue, GU3NUeCKHe W XUMHUUYECKHE
cBolcTBa (0OIIME KaK MPEICTaBUTENS Kiacca KHUCIOT U creuuduyeckue).
Hcnonp3oBaHue HUTPATOB M COJEH aMMOHMS B KayeCTBE MHUHEPAJbHbBIX
yaoOpeHuid. XuMHUUYECKOe 3arps3HEHUE OKPYKaIoUel Cpelibl COCIMHEHUSIMU a30Ta



(KUCTIOTHBIE JIOXU, 3arpsi3HEHUE BO3/AyXa, MOYBBl U BOJOEMOB). Docdop,
aloTponHeie Moaudukauuu (ochopa, pusmyeckue M XUMUYECKUE CBOICTBA.
Oxkcua docdopa (V) u dochopHas kuciora, pu3nUecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KaueCcTBE MUHEPATIBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3meMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJIepoi,  aJuIOTPOIHBIE
Moau(dUKalUM, paclpoCTpaHEHUE B NpUpoae, (Pu3nueckue U XUMUUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B mpupoje. OKCuabl yriepoja, ux
dbu3nyeckue W XMMHYECKUE CBOWCTBA, [EWCTBHE HA KUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYecKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1no0anbHOTO TOTEIUICHUS KJIMMAaTa, IMMapHUKOBBIN
sbdexT. YronbHas kucaoTa u e€ coiu, uX (PU3nYecKue U XMMHUYECKUE CBOICTBA,
nojiyueHue U npuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COSAUHEHUSX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TAHOJ, TIIMIEPHH, YKCYCHasl KUCIIO0TA).
[IpuponHble HMCTOYHHUKH YIJIEBOJAOPOAOB (Yrojib, MTPUPOIHBIN Ta3, HEPTH),
OPOAYKThl UX TepepadoTku (O€H3WH), UX pPOJb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTHe 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: XKUpaX, OeNKax, yrieBojgax — U ux
poiM B OKM3HM UeloBeKa. MarepuanbHOE E€IUHCTBO OPraHMYeCKHX |
HEOPraHMYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckue ©u XUMHYECKHE CBOICTBA, MOJy4eHHUE W
npuMmeHenne. CoenuHeHUs KpeMHus B mpupoje. OOmme mnpeacTaBieHus 00
okcuge kpemuus (1V) m xpemuueBoi kuciore. CHIMKAThl, UX UCIOJI30BAHHE B
OBITY, B MPOMBIIUICHHOCTH. Ba)kHeWIne CTpOUTENbHbIE MaTepHalbl: KepaMHKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMpl 0e30mMacHOTO HMCTOJIb30BaAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHUE KAaUYeCTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIOJCHHUE MPU3HAKOB
WX TPOTEKAHUS, OIBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M UX COEAMHEHUH (BO3MOXKHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HaKOMJIEHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpasmamMu  ceppl W €€  COCNMHEHUSIMH  (BO3MOXKHO  HCIOJb30BaHHUE
BHJIEOMATEpPUAIIOB), HAOIOIEHUE Tpollecca OOyIJIMBaHUs caxapa MoJl JIeCcCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3y4YCHUE XHUMHUYECKHX CBOWCTB
pa30aBIeHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakinuu Ha Ccyibdar-
MOH W HaOJIOJIeHHE MNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU



cBoiicTBaMu a3oTta, ¢ochopa U HUX COEIUHEHUU (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEpUANIOB), oOpa3liaMu a30THBIX U POChHOPHBIX YI0OpEHUH, MOTyYeHUE,
coOupaHue, paclo3HaBaHWE M M3YYCHUE CBOWCTB amMMHaka, IPOBEICHUE
KaueCTBEHHBIX peaklMii Ha MOH aMMOHUS U (PochaT-uOH U U3yUYEHHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MO>KHO HCMOJIb30BAHUE BUJIEOMATEPUAIIOB), W3y4YEHUE MoJIesen
KPUCTAJUTMYECKUX pEemEToOK anMasza, Tpaduta, ¢ymuiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM MPOTHUBOTa3a, MOJydeHUe, COOMpaHHUe, pacro3HABAHUE U M3YYCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHbl M M3YYCHUE TMPU3HAKOB UX TMPOTEKAHUs, O3HAKOMIICHHE C
OPOAYKIHUEN CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHeime HeMeTaaIbl U UX COCAUHECHUS .

MeTta/uibl M UX COETMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxenuss B llepmogmueckont cucreme xumuuyeckux osijemeHtoB [l .
MengeneeBa u crpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBs3b U
METAJUIMYECKasi  KPUCTAIMYECKAsT  pemETKa.  DJIEKTPOXMMHUYECKUH  Psfl
HanpspKeHU MeTalsioB. OU3nUecKkue U XUMMUYECKUE CBOMCTBA MeTamioB. O0mme
CrocoObl ToNydeHus: MeTayioB. [loHsATHE O KOPpPO3UM METAIIOB, OCHOBHBIE
CcrocoObl 3amuThl UX OT Kopposuu. CrjaBel (CTainb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[lemouHble MeTaiUIbl: NoJokeHUe B [lepuoanueckoil cucteMe XUMHYECKUX
sanementoB Jl. M. MenpaeneeBa, CTpoeHUE HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCUasl u
TUAPOKCUABI HAaTpus M Kanud. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COEeIMHEHUMH.

[[leoyHO3EMENBHBIE METAJUIBI MAarHuii MW KaJbLUW: IIOJIOXKECHHE B
[Tepuonuueckoit cucreme xumuueckux ajeMeHToB [[. . Menaeneesa, ctpoeHue
MX aTOMOB, HaXOXKJIeHUE B IIpupojae. PU3nyecKkrue U XUMUYECKUE CBOMCTBA MATHUSA
u Kanblus. Baxkunelmme coequHeHHs] KalblMs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUSI.

ANOMHUHMI: NIOJIO)KEHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpOEHUE aToMa, HaxOoXKAeHWE B mpupone. duzndeckue u
XUMHUYECKUE CBOMCTBA alFOMUHMSA. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
AJFOMUHHSL.

Keneso: monoxenue B [lepuoguueckoil cucteMe XMMHYECKHUX 3J€MEHTOB 1.
. MenneneeBa, CTpoeHHWE aToma, HaxXOXJIeHWE B npupone. dusnueckue u



XUMUYECKHE CBOMCTBA xene3a. OKCuabl, THAPOKCUIbI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOKWCTBA U TOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C o0pa3llaMud METAJJIOB M CIUIaBOB, HUX (PU3NUECKUMHU
CBOMCTBaMH, M3y4Y€HUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO HCIIOJb30BaHUE BUJIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLECCAa TOPEHUS HKeEJI€3a B KUCIOPOIE
(BO3MOXKHO  HCMOJB30BAaHUE  BUJEOMATEpPUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUsI, KajbllUs, aJlOMUHUS, [MHKA, JKele3a
(1) u xene3a (1), meau (1), HaOIIOACHKME W OMKMCAHUE MPOIIECCOB OKPAIIMBAHHUS
IIaME@HU WOHAMHU HATpus, Kajlusg ¢ KaJblus (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMAaTepUaoB), UCCIe0BaHUE aM(OTEPHBIX CBONCTB TUPOKCH/IA AIFOMUHUS
U THAPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 1Mo TeMe «BakHeime
METaJUTbl U UX COCTUHEHUS.

XuMHS U OKpPY:KaLIas cpeaa

BemecTBa u marepuanbl B TOBCEIHEBHOW >KM3HM dYenoBeka. beszomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHYECKUX 0KOTaX U OTPABICHUSX.

XVMMHUYECKOe 3arpsi3HEHHE OKpY’KAIoIIeW cpensl (MpeaesibHas J10mycTUMast
KOHIeHTpatus BemiecTs, nainee — [1/IK). Ponp xumuu B pemieHnn 3K0JI0THYECKUX
poOJIeM.

Xumuyeckuit IKCnepumenm:

U3y4YeHHe o0pa3l0oB MaTepHayioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEPHBIC
MaTepuabl).

Mescnpeomemmnuwie ceaszu

Peanuzanust MeXIpeIMETHBIX CBSI3eM NMPU HM3YUYEHUH XHUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK U TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAYYHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKaAIUs, TMEePUOJUYHOCTb, HaAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJeb, SBICHUE, TAaPHUKOBBIN
3 peKT, TEXHOIOTHS, MaTCPHUAIIBI.

®duznka: wmaTtepusi, aToM, OJJEKTPOH, IMPOTOH, HEWUTPOH, WOH, HYKJIU],
W30TOMBI, PAANOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYECKUN 3aps]l, MPOBOJIHUKH,
MTOJTYIIPOBOAHUKH,  JTUAJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperatHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTATUIMYECKasI



pemérka, CIulaBbl, (pU3MYECKHE BEIMYWHBI, C€AMHHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUTaHETHI, 3BE3/b1, CoHIIE.
buonorusi: ¢ortocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIC
yInoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATeIbHbBIE BEIECTBA.
I'eorpadusi: armocdepa, rugpocdepa, MUHEPATIBI, TOpPHBIE MOPOBI,
MOJIE3HbIE UCKOTIAeMbIe, TOTIJIMBO, BOJHBIE 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
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax WM 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 OCYIIECTBICHUIO 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, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
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 MPEICTABICHUS —
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 CYIIECTBEHHbIC
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 U 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 IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Tpolecce y4yeOHOU 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 Auanora W (WiaM) JHUCKYCCHUU) 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
PE3YJIBTATOB BBHIMIOJHEHUS XMMHUYECKOr0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH MPHU  PELICHUHU
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 YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTENBHO COCTAaBIATh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyudenus B 9 kjiacce npeMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHSATUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJE€HTHOCTh, SJIEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHUSI, XUMUYECKasi PeaKius, XUMUYECKasi CBs3b, TEIUIOBON 3P hEeKT
peakiuu,  MOJib,  MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, JJICKTPOJIUTUYUECKAS JTUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIE pEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PpEaKIIUU,
OKHCITUTEb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE W  BOCCTAHOBJICHHE,
ajutoTpornusi, aMmGOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIeHTHAsl, UOHHAas,
MEeTaJUTM4ecKasi), KpUCTaJUIMYecKass peméTka, KOPpPO3Hs METAJLIOB,
CIUIaBbI, CKOPOCTh XHMMHUYECKOW peakiuu, TMpeAesbHO JOMyCcTUMas
koHueHTpauus [IJIK BemecrTna;

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 PEAKIIUIA;

e OIpENEIATh BAJICHTHOCTh U CTENEHb OKUCICHHS] XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX pA3JIMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy COEIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBaJICHTHAs, WOHHAs, METaJUIM4YeCKas) B HEOPraHMYECKUX
COCIMHEHHUAX, 3apsij MUOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpeasl B
BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIIMYECKON
PEIETKH KOHKPETHOT'O BELIECTRA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3axkona JI. . MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OMNUCHIBATh M XapaKTEPU30BaATh
Tabmmunyto dopmy Ileprmogndeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyath MOHATHUS «JaBHas mnoarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynma)», manble W OoOJblIME NEPUOJbI, COOTHOCHUTH
o003HaueHUsI, KOTOpPhIE WMEIOTCS B TIEPUOAUYECKON Tabmwie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
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 NEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOCHUS UX
aTOMOB;

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

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHeHUPUUECKUE XUMUYECKUE
CBOMCTBa TIPOCTHIX M CJOXHBIX BEIIECTB, TOJTBEpPKIas OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMUTHUYECKONW JTUCCOIMALIMM  KHUCIIOT,
HieJIouel M CoJIeH, OJIHBIC U COKpAIIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI peaKlMi, TMOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
MOCPEJICTBOM COCTABJICHHUS DJICKTPOHHOTO OanaHca dTUX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIllCHUH B Pa3IUIHBIX
YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIO XUMHYECKOro »JJieMeHTa 1o ¢opMyIie
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUY;

coOMoMaTh  MpaBWwia  IOJB30BAaHUS  XHUMHUYECKOM  TOCYJOM |
1abopaTopHbIM O0OpYJIOBAaHHEM, a TakKe TMpaBWwiIa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBMM C HWHCTPYKIUSMU 110 BBIMOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB 10 TMOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

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

OPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIBHONW AESTEIbHOCTU — aHaIu3
W CHUHTE3, CpaBHEHHE, O000O0IIeHHEe, CHUCTEeMaTU3allii0, BBIABICHUE
NPUYMHHO-CIIC/ICTBEHHBIX CBSA3€M — JJIs M3YUYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HaOJI0JIEHHe, U3MEPEHUE, MOJIETUPOBAHUE, SKCIEPUMEHT (peasibHbId U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE



9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01ast XapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Uroro mo paznueny 25
Pazgen 3. Merasibl M UX COeIMHEHUSA
. bubnuoreka [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BemntecTtBa 1 MaTepuaisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BDE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE



9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XHUMHYECKUX 3eMeHTOoB []. 1. 02.09.2025 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmorexa TOK

. 03.09.2025 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHMYECKHUX BEIECTB 09.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 10.09.2025 | https://m.edsoo.ru/00adbac6
Kontponbras padorta Nel o teme

5 I1 0 i 1 1
«[loBTOpeHue u yrinyOneHue 3HaHUM 16.09.2025
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 17.09.2025 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE O TOMOTCHHBIX U 1 bubmmorexa [JOK
DA, 23.09.2025 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 bubmmorexa [JOK
P ' PEL 0 24.09.2025 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOH pCakuun u



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

II0JIOKEHUE XMMHYECKOT0
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peaxiuu 30.09.2025 | https://m.edsoo.ru/00adcade
Teopust 3NEKTPONTUTHIECKOU
10 ncconuanmy. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
A HHaru. 01.10.2025 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
yp peaxtt 07.10.2025 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bu6moreka [IOK
00 2JIEKTPOJIUTUUECKON 08.10.2025 | https://m.edsoo.ru/00add5d8
IUCCOLINAIINHT
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa [OK
pes N 14.10.2025 | https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITonsarue o ruaponse conen bubmorexa LOK
AP 15.10.2025 | https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHS bubnmuoreka [JOK
3HAHUI 21.10.2025 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienue s3xcnepuMeHTAIIBLHBIX bubmnorexa [IOK
P 22.10.2025 | https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIIUTHYECKAS TUCCOIIHUAINS bubnnorexa [IOK
p g HHATHA. 28.10.2025 | https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOPax»
18 OO11as XxapakTepucTUKa raJIoreHOB. bubnmnoreka [JOK
XVMHYECKHE CBOWCTBA HA TIpPUMEpPE 05.11.2025 | https://m.edsoo.ru/00addfe?



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
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XJiopa

XnopoBogopoa. CossHast KHCIIOTA,

19 XMUMHMUYECKHE CBOMCTBA, MOJIyYEeHUE brbmmorexa [OK
’ ’ 11.11.2025 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyuenne coNTHON KUCIOTHI brbmmorexa [OK
N . ’ 12.11.2025 | https://m.edsoo.ru/00ade348
U3y4eHUE € CBOMCTBY
Brrurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEaKIIHi, eCITH OJWH U3 brbmmorexa [OK
18.11.2025 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmsr 19.11.2025 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
B MpUpoie. XUMHUECKHE CBOMCTBA 25.11.2025 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(br3UYecKre U XUMUYECKUE CBOMCTBA 26.11.2025 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hbM3UYEeCKrEe U XUMHUYECKUE bubmorexa HOK
§ 02.12.2025 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInu, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 03.12.2025 | https://m.edsoo.ru/00adec8a
OKPY’KAIOILIEN Cpeibl COEAUHEHUAMHU
cepbl
27 Brruncnenue maccoBoii J0IM BEIXOJa bu6mmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MPOAYKTA pPEaKIHU 09.12.2025 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepUCTHUKA SIIEMEHTOB

08 VA-rpymisl. A3o0T, bubnuorexa [JOK
pacmipocTpaHeHHue B PUPOJIC, 10.12.2025 | https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

29 XMMHUYECKHE CBOMCTBA, MOJIy4€HUE U brbmmorexa [OK

’ 16.12.2025 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTrueckas padota Ne 3 o Teme
30 «[Tony4yeHne aMMuaKa, U3yudeHHE ero bubmorexa HOK
N 17.12.2025 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA 23.12.2025 | https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX

32 ynoOpeHuit. XuMu4ueckoe Bubmmorexa [JOK

. 24.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okecup dhochopa u
33 (bocg)o;r))Ha;I KH?H((l))Ta,(bq)PII)SH(‘I\giKHC u bubmorexa HOK

. 30.12.2025 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl 13.01.2026 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHUE B

35 an/IpI(j;e[, gmnlfiecxl;e Y XUMUYECKHE Bubmmorexa LIOK

14.01.2026 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, 20.01.2026 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)
37 VYroapHas KucioTa U €€ Cou bubmorexa LHOK
21.01.2026 | https://m.edsoo.ru/00ae006c
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KagecTBeHHast peakius Ha KapOOHAT- 27.01.2026 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaNbHBIE TIOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubnmorexa [JOK
28.01.2026 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
40 Kpemuwuii u ero coenuHeHUst bubmorexa LOK
03.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenune skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
1o TeMme «BakHeHIe HeMeTallIbl 1 04.02.2026 | https://m.edsoo.ru/00ae0bf2
HUX COCTUHCHUS»
KontponbHas padota Ne3 o teme
42 «BakHeine HeMeTaIbl U UX bubmmorera [JOK
10.02.2026 | https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO6mras xapakTepucTuKa
XUMHYECKUX DJIIEMEHTOB —
43 MeTajuioB. Metajuinueckas CBsI3b U bubmuoreka [JOK
MeTaJUIMYecKasi KpUCTaNIMUecKast 11.02.2026 | https://m.edsoo.ru/00ael03e

pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB
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XUMHYECKHE CBOMCTBA METAJIOB.

44 DIIEKTPOXUMHUYECKHUH P, bubmmorexa [JOK
P . A 17.02.2026 | https://m.edso0.ru/00ae1156
HaNPsDKCHUN METAIIJIOB
OOmire cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no
45 aBHEHUSIM XMMHUYECKHUX PEAKIUU bubnorexa [TOK
P Pealiit, 18.02.2026 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
MIPUMECH
46 IlousiTHe 0 KOPPO3UU METAIIOB bubmorexa HOK
PP 24.02.2026 | https://m.edsoo.ru/00ael1278
bu6moreka [IOK
47
Llenotrre Merauis! 25.02.2026 | https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJaus 03.03.2026 | https://m.edsoo.ru/00ael4b?2
49 [[lerouyHO3EMENTBHBIE METAILITBI — bubnuoreka [JOK
KaJIBIIUM ¥ MarHuif 04.03.2026 | https://m.edsoo.ru/00ael5e8
50 Baxxueiiine coe fuHEHNUS KaIbIIH bubmmorexa [OK
s t 10.03.2026 | https://m.edsoo.ru/00ael15e8
51 O00011IeHNE U CUCTEMATH3ALUS
3HAHUI 11.03.2026
52 JKEcTkoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
yCTpaHEHHUS 17.03.2026 | https://m.edsoo.ru/00ae1886
[IpakTueckas pabota Ne 6 o Teme
53 "XKECTKOCTL BOJBI U METOILI €€ bubmnorexa [IOK
; 8 A 18.03.2026 | https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
N bubnmuoreka [JOK
>4 AJTIOMHRHT 24.03.2026 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
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TUAPOKCUA 25.03.2026 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
% AKeneso 07.04.2026 | https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THAPOKCUIBI U COJIH JKeJe3a bubnuorexa [JOK
(1) u xenesa (111) 08.04.2026 | https://m.edsoo.ru/00ae35e6
58 O060011eHre U cucTeMaTu3anus
3HaAHUHN 14.04.2026
[IpakTnueckas padora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33024 bubmmoreka [{OK
1o TeMe «BakHeHIe MeTayuTbl U HX 15.04.2026 | https://m.edsoo.ru/00ae3de8
COCTMHEHUSD)
Beruucnenus o ypaBHEHUAM
XUMHYCCKUAX PEaKIIHi, eCITH OJHH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJICPXUT IpUMeCH. Berauciienus 21.04.2026 | https://m.edsoo.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O6001eHne u cucTeMaTu3anus
3HAHUH 22.04.2026
KontponbHas padota Ned4 o Teme
62 «Baxneiliue MeTaIbl 1 UX 98.04.2026
COEIMHEHUS
63 Bemectsa u marepuaisl B bubnunoreka [JOK
IOBCEIHEBHOM KU3HU YEJIOBEKA 29.04.2026 | https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPY’KaIOILLEN Cpebl 05.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM 06.05.2026 | https://m.edsoo.ru/00ae4270
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PesepBHelii ypok. O600IIeHNE 1

66 1 bu6mmoreka [{OK
CHCTEMATH3AaLUs 3HAHUI 12.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PezepBHbIit ypok. O000IICHNE T 1 bubnuorexa [JOK
cHUCTeMaTH3allHsl 3HAHUI 13.05.2026 | https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011€HNE U 1 bubnuorexa [JOK
cHUCTeMaTH3allKsl 3HAHUI 19.05.2026 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo Teme: «BemecTBoO U XUMUYECKasi PEAKIIUS

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XWUMHYECKMX IOHSATHH: pPACTBOP,
OJICKTPOJHUTBI, HEBJICKTPOJUTEI, JJCKTPOJIUTHYCCKAd AWCCOoLUanuns,
peakIuu WOHHOTO OOMEHa, KaTaln3aTrop, XMMHYECKOE pPaBHOBECHE,
oOpaTuMbIe u HEeoOpaTUMbIe peakIuu,
OKHUCITUTEIIFHOBOCCTAHOBHTEIIBHEIC peaxiuy, OKHCITUTEIIb,
BOCCTaHOBHTENb, OKHCIIEHHE ¥ BOCCTAHOBJICHHE, AaJUIOTPOIIHS,
aMm(poTepHOCTh,  XUMHUYECKas  CBiI3b  (KOBAJICHTHas, HOHHAad,
METaJUINYecKasi), KpUCTAJUTMYECKass pemerKa, CIUIaBbl, CKOPOCTh

XUMHYECKOH pCaKuuu

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMMHNYECKHUX MMOHATHH H

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

1.3

COCTaBJISITh YPABHEHUS AJIEKTPOJUTUYECKOM ITUCCOLMAIMM KHUCIIOT,
LIEJI0YEe U COJICH, IIOJHBIE U COKpAlIEHHbIE YPAaBHEHUs PEAKLUN

MOHHOTIO 0OMeHa

1.4

PacCcKpbIBATh CYHIHOCTb OKHCIIMTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ

MMOCPCACTBOM COCTABJICHUSA SJICKTPOHHOI'O OanaHca 3THX peaKHI/Iﬁ

1.5

IMPOBOIUTD pvaéTbI 0 YpaBHCHUIO XHMHUYECKOH pcaknuun

IIo Temam: «HemeTamnel U UX coeauHEHHUs» U «MeTamabl M HX

COCAUHCHUA»

2.1

XapaKTCpU30BaThb (OHI/ICBIBaTB) 06H_II/IG 151 cneumbnqecxne XUMHNUYCCKHEC
CBOMMCTBA IMPOCTBIX U CJIOXKHBIX BCHICCTB, IMOATBCPKIAAA OIMMCAHUC

npuMepaMu MOJICKYIISIPDHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOLIUX




XUMHUYECKUX PEAKIIUI

2.2

COCTaBJIAATh YpaBHCHHA peaKHHfI, MNOATBCPKAAOINX CYIICCTBOBAHUC

T€HETHYECKO CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

ITPOrHO3UPOBATH CBOMCTBa BCIHICCTB B 3aBUCUMOCTHU OT HUX CTPOCHMHA,
BO3MOJXHOCTH HPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

24

CIeAOBaTh MpaBWJIaM MOJIb30BAHMS XUMHUYECKOM TIOCYyIOW H
nabopaTOpHBIM 00OpPYIOBAaHUEM, a TaK)Ke MpaBWJIaM OOpalleHHs! C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSIMUA II0 BBITIOJHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB MO TOJIYYCHHUI0O U COOMpPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTJIIEKUCIIOTO Ta3a)

2.5

MIPOBOAWUTE PCaKIWH, MOATBCPKAAIOIINEC Ka4eCTBEHHBIA COCTaB
Pa3IMYHBIX BCIICCTB: pPaCIO3HaBaTb OIIBITHBIM l'[yTeM XJjopuna-,
Opomun, wWomua,  kapOoHat, Qocdar, cunmkar, cymnbdar,
TUAPOKCUIUOHBI, KaTUOHBI aMMOHH, HOHBI H3YUCHHBIX MCTAJIJIIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMHs U OKpyKaromas cpeiar»

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XuUMHUYeckux moHarui: [IJIK

BCIICCTBA, KOPPO3Hd MCTAJIJIOB

3.2

MPUMEHSTh OCHOBHBIC OTEPAIMH MBICTUTCIBHON ACSITCIBPHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHUE, CHCTEeMaTH3alluIo,
BBISIBIICHUE TPUYMHHO-CIICJACTBEHHBIX CBSI3€H — I HW3y4YeHUS
CBOWCTB BEIIECTB M XUMHUYECKHUX PEAKIUH; €CTECTBEHHOHAYYHbIC
METOIbl TIO3HAHUS — HAOIIOJCHUE, H3MEpPEHHUE, MOJICIHPOBAHHE,

9KCIIEPUMEHT (PeabHbIi U MBICTICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

BemectBo n xumnueckas peakuus. [loBropenune

1.1

[Iepnoanueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX dJ1eMeHTOB J[. 1.
MenneneeBa. CtpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XMMHMUYECKHUX DJIEMEHTOB IMEPBBIX TPEX MEpUOAOB, Kalus, KaJdblUs U HUX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHHMEM 3JeMEHTOB B Ilepmonnueckoi

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BemecTBa: BHJBI XWMHUYECKOW CBSI3M. THMBI KPHUCTAJUIMYECKUX
PEHETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKONW PEIIETKU
Y BUJAa XUMUUYECKOU CBs3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPTraHHIECKIX
BEIIECTB (MEXIyHApOJHAs W TPUBHAIbHAsA). XUMHUYECKHE CBOWCTBA BEIECTB,
OTHOCAIIMXCA K pPa3IMYHbIM  KJaccaM HEOPraHWYECKUX COCIUHEHUU,

TCHCTUYCCKAs CBA3b HCOPTaHNMYCCKUX BEIICCTB

1.3

Knaccudukanus XuMudeckix peakuuid Mo pa3aIndHbIM MpU3HAKaM (110 YHCITy U
COCTaBYy YyYacTBYIOIIMX B pPEaKIUH BEHIECTB, IO TEIIOBOMY 3(deKTy, Mo
U3MEHEHHUIO CTEMEHEH OKHCIECHUS XMUMHUYECKHUX DJIEMEHTOB, 10 O0OpaTHUMOCTH,
0 Y4YacTHIO Karajau3aropa). OK30- UM DSHIOTEPMHUYECKHE pEeakluHu,

TEPMOXUMHUYCCKUEC YPABHCHUA. Ilousrue o CKOpPOCTH XUMHYSCKOM p€akouun

1.4

[Tonsitne 06 oOpaTUMbIX U HEOOPATUMBIX XHUMHUYECKUX peakuusx. [loustue o
TOMOTEHHBIX M T€TepOreHHbIX peakiusaxX. [loHaTue o XuMu4eckoM paBHOBECHUHU.
@DakTophl, BIUAIOININE HA CKOPOCTh XUMHUYECKOW pEaKUUd U TOJ0KEHHE

XUMHUYCCKOT'O PAaBHOBCCHA

1.5

OKXHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKIuu, SHCKTpOHHbIﬁ OanaHc
OKHCIUTEILHO-BOCCTAHOBUTEILHOM pCaKkIuu. CocraBieHue ypaBHeHI/Iﬁ
OKHCIIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaxunﬁ C HCIHOJB30BaHHCM MCTOJA

QJICKTPOHHOT'O Oaranca

1.6

Teopnﬂ SHGKTPOHI/ITI/I‘-ICCKOI\;I JAUCCOUaIIH. aﬂeKTpOHI/ITH U HCOJICKTPOJIUTHI.
KaTI/IOHLI, aHHUOHBI. MeXaHU3M AUCCOLMAILINN BEIIECTB C Pa3jiIMYHbIMU BUAaMU

XUMHUYECKON cBs3U. CTEICHb JUCCoannu. CunbHbIC U clTa0bIe QJICKTPOJIMTHI.




Peakunu wioHHOTO OOMEHA. YCIIOBHS MPOTEKAHHS pPEaKIMié MOHHOTO OoOMeHa,
IIOJIHBIE M COKpALEHHBbIE WOHHBIE ypaBHEHMs peakuuid. CBOICTBa KHUCIOT,
OCHOBAaHMH H COJIE B CBETE TNPEIACTABICHUNW OO0 AIEKTPOJIUTUYECKON

nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [loHsATHE O THApPOIU3E Coseit

1.7

XUMHUYEeCKHI OKCIICPUMCHT. O3HAKOMJICHUC C MOJACIIEIMU KPUCTATTIMYCCKHUX
pPEemETOK HEOPraHWYEeCKUX BEHIECTB — METAIOB W HeMeTauioB (Tpadura u
ajMasa), CJIIOKHBIX BEHIECTB (XJIOpUIa HATpHUA); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XWMHUYECKOW pEeaKkiuu OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAaKTOPOB;
WCCIIe/IOBaHUE  DJICKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALMN  KUCIIOT, WIeNoYell © coyiel  (BO3MOXKHO —HCIIOJIb30BaHHE
BHUJICOMATEpUAIIOB); TPOBEACHUE OTBITOB, HUIIOCTPUPYIOMINX TPU3HAKU
MPOTEKAaHMsI PeaKMii HOHHOTO oOMeHa (00pa3oBaHue OcajKa, BbIAEIEHHUE Ta3a,
o0pa3oBaHUE BO/JIbl); OMBITOB, WJUIIOCTPUPYIOIINX MPUMEPHl OKHUCIUTEIHLHO-
BOCCTAaHOBMUTEJBHBIX pEaKLIUi (FOpeHHE, peakluu pPas3jiokKeHUs, COeIUHEHUs);
pacro3HaBaHHe HEOPTAaHWYECKUX BEIIECTB C MOMOIIBI0 KaYeCTBEHHBIX PEaKIIHid

Ha MOHBI; PCIICHUEC DKCIICPUMCECHTAJIBHBIX 3a1a4

Hemeranner u nx COCAMHECHUS

2.1

OO6mrass  xapakrepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHME CBOMCTBAa Ha MpHUMEpE Xjopa
(B3aumMoeiicTBUe ¢ MeTajllaMd, HeMeTaUlaMH, HIeIo4aMu). XJIOPOBOJOPO/I.
ConsHast KMCIIOTa, XUMUYECKHE CBOWCTBA, MOJIydYeHUE, MpuMeHeHue. JleficTBue
XJIOpa ¥ XJIOPOBOJOPOJA Ha OpraHU3M ueloBeka. BakHeilliue XJIOpUIBI U UX

HaxX0XACHUE B IMIPUPOAC

2.2

O6mras xapakrepuctuka anieMeHTOB VIA-rpynmel. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTeneHu okucienus. CTpoeHue u pu3nyeckue cBOWCTBa
IOPOCTBIX BEIIECTB — KHUCIOpPOJa U Cepbl. AJIOTPONHBIE MOAM(UKALUU
KHCJIOpoJa U cepbl. XMMHYECKUE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢usnyeckue M XuUMHUUECKHe cBoWcTBAa. OKCHABI Cepbl KakK IPeICTaBUTENH
KUCJIOTHBIX OKCcHJIOB. CepHasi KUCJIOTa, (U3NYECKUE M XMMHUYECKHE CBOWCTBA
(obmme Kak MpeacTaBUTENs Kilacca KUCIOT M cnenuduyeckue). XUMHUYECKHE
peakuuu, JeKallue B OCHOBE NMPOMBIIIJICHHOTO croco0a MOJydeHHUs CEepHOU
kucnotTel. IIpumenenue. Conmm cepHOM KHCIIOTBI, KaueCTBEHHAs pEakUMsl Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ coeMHEHHH B mpupojae. XUMHUYECKOe

3arpsA3HCHUC oxpyxcaromeﬁ cpeabl COCAUHCHUSIMHN CCPBI (KI/ICJ'IOTHBIC J0XKIU,




3arpsi3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEJOTBPAIECHHS

2.3

OOmast xapakrepuctuka s1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUA. A30T, pacIpOCTpaHEHUE B IPUPOJIE,
¢usnveckue u XuMu4eckne cBoicTBa. KpyroBopor a3ora B npupoae. AMMHAK,
ero (u3MYecKkue W XMMHUYECKHE CBOICTBA, MOJydyeHHEe W mpuMeHenue. Conn
aMMOHUS, UX (uU3HYecKHe ¥ XUMHUYECKHME CBOMCTBA, IpPHUMEHEHHE.
KauectBennasi peakiusi Ha MOHbI aMMOHUS. A30THAasi KHCIIOTa, €€ MOJy4yeHue,
¢u3nyeckne W XUMHUYECKHE CBOMCTBa (0OImIME Kak TpeACTaBUTENs Kiacca
KHCIOT U cnenuduyeckue). Vcnosip30BaHue HUTPATOB M COJE aMMOHHUS B
KayecTBE MHHEpAIbHBIX y10OpeHHil. XUMHUUYECKOE 3arpsi3HEHUE OKpYXKarolleu
Cpelbl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHHE BO3AyXa, MOYBBI

1 BOJIOEMOB)
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®docdop, amnorponHsie Mogudukauu (ochopa, Guznueckrne U XUMHUICCKUE
ceorictBa. Oxcupg dochopa(V) u dochopHas kuciora, (UNIECKUE U
XUMUYECKHE CBOMCTBa, moisiyueHue. lcnomp3oBanue QocdaroB B KauecTBe

MUHEpaJIbHBIX yI00peHH

2.5

O6mrass xapakrepuctuka seMeHTOB |VA-rpynmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble CTENEHU OKHUCICHHUS. YIUJIepoJ, alIOTPOIHBIE
MoAU(UKAIMU, paclpocTpaHeHHe B MpuUpoje, (u3Mueckue U XUMHUYECKHE
cBoiictBa. Ancop6mus. Kpyrosopor yriepoaa B mpupoae. OKcHabl yrieposa,
ux (usmyeckue U XUMHYECKHUE CBOICTBa, NEHCTBHE Ha KUBbIE OPraHU3MBL,
MOJIydeHUE U MpPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl, CBI3aHHBIE C OKCUIOM
yraepona(lV); runoresa rno0anbHOr0 TMOTEIUICHHWS] KIWMAaTa; MapHUKOBBINA
sbdekr. YronapHas Kuciota U €€ Ccolu, UX (QUINYECKHEe U XUMHUYECKHE
CBONCTBa, MojydyeHHe W mnpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
uoHbl. Mcnonbs3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U

CEILCKOM XO3SMCTBE

2.6

HepBOHa‘IaJ'ILHLIe MOHATHS 00 OPraHn4YCcCKuX BCIICCTBAX KAaK O COCIMHCHHAX
yriepoaa (MeTaH, 9TaH, OJTWJICH, AalCTHUJICH, 3TAHOJI, TIJIMICPHUH, YKCYCHAasd
KI/ICJ'IOTa). Hx coctaB U XHUMHYECKOE CTPOCHUC. [TonsiTie O OMOJOTHYECKHU
BA’KHBIX BCHICCTBAX: JXHUPAX, 6em<ax, yriieBojax — W UX pOJKM B KU3HU
YCJI0BCKa. MaTepI/IaHLHOG CANHCTBO OPraHUYCCKUX W HCOPraHUYCCKUX

COEIMHEHU

2.7

erMHHfI, €ro (I)I/I3I/I‘-ICCKI/IC n  XUMHYCCKUC CBOﬁCTBa, MOJydCHHUC U

INPpUMCHCHUC. COC,[[I/IHCHI/I}I KpEMHUS B IMPHUPOAC. O6H_[I/Ie MMpEACTaBJICHUA 00




okcuzae kpemuus(1V) u kpemHueBoil kuciaore. CUIIMKATBI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, MPOMBIIIUICHHOCTA. Ba)KHEHIIE CTPOUTEIbHBIC MATEPUATIBI:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xene3o00eroH. I[Ipobiembl Oe30macHOTO

HCIT0JIb30BaHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HU

2.8

XUMUYECKUN 3KCIIEPUMEHT: H3yd€HHE OOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJITHOM KHUCIJIOTBI; IIPOBEICHUE KAa4ECTBEHHBIX PEAKUMN Ha XJIOPHUJI-
MOHBI W HaONIOJACHHWE NPU3HAKOB HUX MPOTEKAHHs, OIBITHL, OTPAKAIOIINE
¢u3nvecKue ¥ XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCAMHEHHH (BO3MOXKHO
HCIIOJIb30BAHME BUJEOMATEPHANIOB); O3HAKOMJIEHHE € oOpa3laMu XJIOpUIOB
(rasoreHnI0B); O3HAKOMJICHME C oOpa3liaMu cepbl U €€ COCIMHEHHUSIMU
(BO3MOXHO HCIIOJIB30BAaHHWE BHUJCOMATEPHANIOB); HAOMIOJEHHWE TIpoliecca
o0yriuBaHUs caxapa MoJ JIEHCTBUEM KOHUEHTPUPOBAHHON CEPHOM KHUCIOTHI;
M3Y4YeHHE XMMUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KUCIOTHI, MPOBEIACHHE
KauecTBEHHOW peakuuu Ha cynb(ar-uoH U HaOJOAeHHE TMpU3HaKa eé
MIPOTEKAaHUSI; O3HAKOMJIEHHE ¢ PU3NYECKUMU CBOMCTBaMM a30Ta, ocdopa u ux
COoeMHEHUN (BO3MOKHO HCIIOJIb30BaHUE BHJAEOMATEpUANOB), 00pa3lamu
a30THBIX U (HochHOPHBIX YAOOpPEHHI; TOJIydeHHe, COOMpaHKe, paclio3HaBaHUE U
U3y4eHHE CBOICTB aMMHaka, IMPOBEJCHHE KAaueCTBEHHBIX pPEAaKUUH Ha HOH
aMMOHUS U (QochaT-HOH U HU3y4eHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aMMOJICHCTBHUE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbIO (BO3MOXKHO
UCIOJb30BAHNE BUAECOMATEPUAIOB); M3y4E€HHE MOJeNeH KpUCTAITMYECKHX
pewéTok anmasza, rpadura, ¢QymiepeHa; O03HAKOMIIEHHE C IIPOLIECCOM
azicopOLMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM MU YCTPOHCTBOM
IPOTUBOIa3a; IOJIy4eHHe, COOMpaHHEe, PACHO3HABAHUE U H3YyYEHHE CBOMCTB
YIJIEKUCIIOrO Tra3a; IMpOBEJCHME KauyeCTBEHHBIX peaklMi Ha KapOoHaT- |
CHJIMKAaT-UOHBl M H3y4€HHE MPHU3HAKOB MX IPOTEKAaHUS; O3HAKOMIIEHHE C
OpOAYKIMENH CHJIMKATHOM NPOMBINUIEHHOCTH; PEIIEHUE SKCIEePUMEHTAIbHBIX

3aj7a4 no TeMe «BaxkHele HeMeTallIbl U UX COSINMHECHMS

Mertanisl 1 UX COSIMHEHUS

3.1

OO01as xapakKTepUCTHKAa XMMHUYECKHUX AJIEMEHTOB — METaJUIOB Ha OCHOBAHHUU HX
nojoxxeHuss B llepuoanueckor cucremMe XuMH4YecKux dnemeHToB J[.H.
MenaeneeBa u ctpoeHust aroMoB. CTpoeHre MeTallioB. MeTannyeckas CBsi3b U
METaJUIMuecKasi  KpPUCTAJUIMYECKasl PpelETKa. DNEKTPOXMMHUUYECKHH  psij

HaHpH)KCHI/Iﬁ METAJIJIOB

3.2

du3znyecknue 1 XUMHUYECKHE CBONCTBA METAILIOB. O6H.[I/Ie CITIOCOOBI MOJIYYCHHA




MeTa/uioB. [loHATHE O KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposun. CrutaBsl (CTallb, 4yryH, AIOPATIOMUHIHN, OpOH32) U MX IPUMEHEHUE B

OBITY M TPOMBIIICHHOCTH

3.3

[lenouynsle MeTayuibl: nosoxeHue B llepuonnyeckoil cucreMe XUMHUYECKUX
anemenToB .M. MeHeneeBa; cTpoeHUE UX aTOMOB; HaXOXICHUE B IIPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIbl U
TUAPOKCUABl HaTpusd U Kanus. [IpuMeHeHHe IIeNOYHbIX METAUIOB U HX

COEIMHEHUI

3.4

IllenoyHo3eMeNnbHbIE  METaUIbl MarHuii W KaJbLMH:  IIOJIO)KCHUE B
[Iepnoanueckoil cucteme xumudeckux anemeHToB [[.M. MenzeneeBa; ctpoeHue
WX aTOMOB; HaxOXAeHHE B mpupojge. PuU3MUecKkue M XUMHUYECKHE CBONCTBA
MarHus ¥ Kanplivs. BakHelinne coequHeHUs Kanblus (OKCHI, THAPOKCHUI,

coin). 2KEcTkoCTh BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHMI: TIONIOXKEHUE B Ilepromuyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
.M. MenneneeBa; CTpoeHHE aToMa; HaxXOXACHWE B mpupoae. Duznueckue u
XUMHYECKHE CBOMCTBA allFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA M TUIPOKCHIA

AJTFOMHWHUA

3.6

Keneszo: nonoxkenune B [lepuoandeckoi cucreme XuMuieckux annemeHTon J[. M.
MenneneeBa; CTpoe€HHE aToMa; HaxoXKJIeHHE B mpupoae. Dusznueckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcuuabl, Tuapokcuabl u coiu xenesa(ll) u

xkene3a(lll), ux cocra, cBOWCTBA U MOTYYCHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMi METaJUIOB U CILIABOB,
X (U3MYECKUMH CBOWCTBAMH; U3YyYCHHE PE3YJIbTATOB KOPPO3UH METAJUIOB
(BO3MOXKHO UCTIOJIb30BaHUE BUJICOMATEPHUAJIOB), 0COOEHHOCTEH
B3aUMOJICHCTBHSI OKCHJIa Kbl M HATpuUsi C BOAOH  (BO3MOXHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB); HCCIICIOBAHHE CBOWCTB KECTKOW BOJIBI;
nporecca TOpEHHs Kelle3a B KHCIOpPoAe (BO3MOXKHO — HCIOJIB30BaHHE
BUJICOMATEPHAJIOB); MPH3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMK HAa HOHBI
(Maraust, Kanbhus, amomuaus, nubka, skeiesa(ll) u xemesa(lll), memu(ll);
HAOIOJICHNe W OMHCaHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMHU HATpPHS,
Kaaus W Kanblus ~ (BO3MOXKHO  HCIIOJIb30BaHHWE  BUJEOMAaTEpHAIIOB);
ucclieJoBaHie aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATIOMUHHUS M THAPOKCHIA
[IUHKA; PEIIeHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIne MeTaibl |

nX COCIUHCHU

XUMHS U OKpy’Karolas cpeja




4.1

HoBeie Marepuanibl 1 TexHOJOTHM. BemecTtBa u maTepuanbl B MOBCEAHEBHOMU
JKU3HU 4YeJIOBEKa. XUMHUS U 3J0poBbe. be30omacHoe uCroab30BaHUE BELIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBasi mOMOIIb NMPU XUMHUYECKHX O0KOTax U

OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomerd cpeabl [1/IK. Ponb XxuMun B pelieHuu 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHHUKHM YII€BOAOPOAOB (Yrojib, NPUPOJHBIA ra3, He(Th),

NPOAYKTHI X TepepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH

4.3

XUMHUYECKUHN IKCIIEPUMEHT: U3ydyeHHe o0pa3I[0B MaTepUalIoB (CTEKIIO, CILIABBI

METaJJIOB, MOJIUMEPHbIE 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 TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYmuclie MHUHEpalbHBIE YHAOOpPEHHs, METAaUTbl M CILIaBHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHoTo raza, HedTH) B OBITY, CEIIbCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IPOHECCOB HA OPraHMU3M YCJIOBCKA U OKPYKAIOLIYIO

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,

CIIPaBOYHHMKH, 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

nomenknarypsl (IUPAC u tpuBnanbHOil)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

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

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuognueckoit cucreme (B ManblX TNEpPHOJAX U TJIABHBIX
MOATPYIIIAaX) ¥ 3JIEKTPOHHOTO CTPOCHHSI 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:
MPOCTBIX BEIIECTB (KHUCIOPOJ, O30H, BOJOPOJI, TrpaduT, aamas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajauk, 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




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHNUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YHCIIE!
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH 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 YypaBHEHUSM XHUMHYECKUX pPEaKIMH M HaXOIUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHUS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOACTUPOBAaHNE) IPU U3YUYEHUH BEILECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
12.2 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIECTBAMHU, XHUMHYECKON
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCEIHEBHOM JKM3HH, MPAaBUIIAMH MOBEACHUS B LESIX cOEpeKeHUs
123 3I0POBbSI M OKpYXKAIOUIE MPHUPOAHOIN Cpelbl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTH4ecKuX HABBIKOB TUTAHUPOBAHUSI U OCYIIECTBIICHUS
CJIEAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U ONHMcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

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 U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YITIEKHCIOrO rasa u

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

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(denondTanenHa) as OMpeNENICHUS XapaKTepa Cpellbl 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 MeTaJyla JpYyrMM M3 pacTBOpa  COJIH;
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,

«Baxnennne MeTalIbl ¥ UX COCOANHCHUA

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCU-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJlFOMHHHSI,

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

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI 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 XUMHNHA

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. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa 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. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PpHUOJa U I'PYIIIEI 3JIEMCHTA

2.2

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

Ilepuonnueckoit cucremsl /.. Meneneera

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, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPHUCTAJUIMYECKOM PElIETKH M BUJIA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(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, KHCIOpOia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

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

®uU3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCAMHEHHN HEMETAIUIOB:

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 okcuaoB: MetawioB |A-IIIA rpymn, muuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyenue ocHOBaHuUd U

aM(bOTEePHBIX THIPOKCHIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

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 MOJIYYCHHA 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

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUUCCKUX PJICMCHTOB

5.2

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

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

5.3

OKHCANTENEHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENIN U BOCCTAaHOBHUTEIH.
IIponeccsl  OKMCIEHHMST M BOCCTAHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peakuun moHHOTO OOMeEHa. YCIOBHUS MPOTEKaHUs peaklUii MOHHOro oOMeHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

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

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX 0KOraX M OTPaBJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MperOoTBPALICHHS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH JKOJOTMYECKUX MpobieM. YcuieHwe MnapHUKoBoro sddekra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U MUX COCIAUHCHHH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIJIaBOB (CTalb, YYI'yH, AIOpaJlOMUHUN, 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),

IPOIYKTHI X TepepaboTKu (O€H3HH), HX POJb B OBITY U MIPOMBIIILIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TaHOJI, TJIMICPUH, YKCYCHAA 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 XUMUYECKAM yPaBHEHUSIM




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






