MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MunucrepcTBo o0pazoBanusi Camapckoi 00J1acTu

IOxkHoe ynpaBJiieHne MUHUCTEPCTBa 00pa3oBaHusi Camapckoi 001acTu

I'bOY COMI "OII" noc. IToasikoB"

PACCMOTPEHO [TPOBEPEHO YTBEPXJIEHO
[Ipencenarens [LIMO 3amectutelnb qupekropa  dupexrop 'bOY
yuuTenen o YBP COlI "OoL" nmoc.
T'YMaHUTapHOIO, [TonsxoB
MaTeMaTU4ECKOro, Spramesa A.B.
€CTECTBEHHO-HAy4YHOI'O «25» aBrycra 2026T. Iumiosekas E.A.
[IUKJIOB [Tpuxa3z Nel91 ot «27»
aBrycra 2026r.
Opramesa A.b.

[Iporokon Nel ot «24»
aBrycra 2026r.

PABOYAS IPOTPAMMA
(ID 10451142)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb»

C=RU, O="TBOY COLI
""OLl""moc. ITonsikoB",
CN=lIuanosckas E_A |,

JU1s1 oOyuarommuxcs 8 — 9 kimaccon

E=so_polsk_sch@samara.edu.ru

ll ‘\ 00cdbedd50c92f0bct

2026-08-27 09:46:32

IMoasikos 2026


mailto:E%3Dso_polsk_sch@samara.edu.ru

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl padodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1o XxuMuM Na€T MPEJCTaBICHUE O MLENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4e0HOT0 co/iepKaHusl.

3HaHWE XWMHH CIY)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI 4YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIQJ] B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICIOBATEIBCKUX YMEHUW, HEOOXOIWMBIX KaKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEU(UKON HAYYHOrO MBIILIIEHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMUHU HA ONPEIEIEHHOM JTare €€
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHWYEeCKOM XMMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHATHI
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MpOrpaMMbl IO XMMHUU CPOPMUpOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
NOHATUI O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMUYECKON
peakuuu. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO
YPOBHSI K JPyromMy, BBINOJNHSS (QYHKUMH OOBSACHEHUS M MPOTHO3MPOBAHUSA
CBOICTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJyYEHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPHUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaAMeToB: «OKpyKaloluil MuUpy,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy wW3yyeHUH XUMHH MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUH OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HaHUW — BaXHEUIIUX (aKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX IMOJIOKECHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U  y4eOHO-HCCIIEeI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON EATEIBHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IS
pPa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaOIIIero MHUpa, MCIOJB3Yysl 3HAHWS U OIBIT, MOJyYEeHHBIE MPU H3yUYECHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XH3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (¢opmupoBaHue y OOydYalOIMXCA T'YMAaHUCTHYECKUX OTHOIICHUIA,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eecoo0pa3HOro TMOBEACHUSI B OBITY M TPYJIOBOM JEATEIBHOCTU B IEJISIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGUIIsl W HAMpPaBIEHHOCTH AajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBAa cocTaBa BemecTB. OTHOCHTENBHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHMUYECKOHM MOCYIOM, MpaBuiIaMHu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJABI) U XMMHUYECKHX (TOpEHHE CBEYM, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3yJbTAaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BenlecTBo. HaxokneHue kuciaopoga B IpUpone, (PU3MUECKHE U XUMHYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢(deKT XUMHUECKON peaklnu, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojieoOpasywoniue (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3MYECKHME W XUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozeicTBre Bojgopona ¢ okcuaom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOACHCTBUE BOAbI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeiictBusa okcuga meau (1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COCTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCcANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE U IIEIOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpymiaM U MepruoiaM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUUYECKUX 31EMEHTOB. MIOHHAsI CBA3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pacTBOpPAMHU KHUCJIOT M IIEJNOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 MCIIONb30BAaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccupukanus, NEePUOJAUYHOCTb, HAOIIOJICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYHUHBI, €IUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTEMEeHEeW OKHMCIICHUS XUMHUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U T€TEPOTeHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peakuu. CocraBienue YPaBHEHHUI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanyu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKAaHUS  pEeakiuii  HMOHHOro  OOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkMid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpPEe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTereHn okucieHus. CTpoeHue M (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Qu3nUeckne ¢ XUMUYECKHE CBOWCTBa (0Omme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rinobanbHOrO TOTEIUICHUS KJIMMaTa, MTAPHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEIIECTBAX: XKHUpax, OelKax, yriepogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHus B mpupoge. OOmue mpenctaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MIOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEJIMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YCHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M UX coeIMHEHUN (BO3ZMOXKHO HCIOJB30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
MX MPOTEKAHMUsI, B3aMMOJICICTBUE KOHLIEHTPUPOBAHHOM a30THOU KHCJIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, MoJIy4eHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YCHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMN,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U coyn kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaIbLHsS, alFIOMUHUS, [IUHKA, JKEIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasiioB MaTepuaoB (CTEKJO, CIJIaBbl METAJIOB, MOJIMMEPHBIS
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTH, KpUCTAJIINYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIIECTBE TMpaBUJIaMU U HOPMaMHU IMOBEJIEHUS M CHOCOOCTBYIOT IpoIeccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpEHUE OIbITA ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
IIEPENOBBIX JOCTH)KEHUSX W OTKPBITUSAX MHPOBOM M OTEHYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aHMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, MPOEKTHOM M  HMCCIEI0BaTEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KWU3HU, OCO3HAHUE TMOCIEICTBUA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI IPU padOTE C BEILIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MpPeAMETOB (GOPMHUPOBATH IMPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXJeHus (MHIYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbBIE TIPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 pe3yibTar, GopMyJIUpoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJy4aeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyliecTBy  oOcykmaemMoll  TeMbl, (OPMYIHpPOBATH CBOU  MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (1ab0paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAaMOCTOSTENIbHO OMNPENEATh LEIN JAESITENIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEWCTBUW NPH BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUM, BUABl JIEITEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHWS, €ro
WHTEPIpETAUN, MPEeoOpPa30BaHUI0 W TMPUMEHECHHUIO B PA3IMYHBIX YYCOHBIX H
HOBBIX CUTYaIlUsIX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEIECTBAa, MOJIb, MOJIApHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIIIOBOM A((DEKT peakiiui,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHIIEHTPAIHsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux snementoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYCCKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 (dopmyle
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYy/IOBaHHEM, a TakXKe TMpaBWiaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PaCTBOPEHHOIO BENIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYECKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
aIyIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

ONPEIENATh BaJIEHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA MO0 XUMUYECKOM (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyto (opmy llepuoanueckoil cUCTEMbl XMMHUYECKHX 3JE€MEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOEHHS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKUE peakuuu (10 YMCIy U COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 M3MEHEHUIO CTENICHEW OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHHUIO WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIbHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTpoJbHbIe IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
€CTECTBO3HAHUS U
11 . ) 2 https://m.edsoo.ru/YNVJIX660G
MPaKTUYECKON JeATEeTbHOCTH
YenoBeKa
BemectBa 1 xumuyeckue
1.2 . 15 1 https://m.eds00.ru/ONNXR1VFQ
peakuuu
Hroro no pazneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BelllecTB
Bosznyx. Kucnopoa. [Tonsitue
2.1 X poA 6 https://m.edso0.ru/D5BORTY30
00 okcumax
Bonopoa. [Tonstue o
2.2 8 1 https://m.eds00.ru/5D61JZ6PS
KHCIJIOTaX U COJISIX
Bona. PactBopsl. ITonsiTue 00
2.3 A P 5 1 1 https://m.eds00.ru/M1315KJBM
OCHOBaHUSIX
OCHOBHBIE KJIaCCBhI
2.4 . 11 1 1 https://m.edsoo.ru/0T5A5MOWT
HEOPTraHUYECKUX COCAMHEHUI
HWroro no pazneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

3.1 XUMHYECKHX daeMeHToB Jl. W. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. CtpoeHue
aToma
XumMu4decKas CBI3b.
3.2 OKHCIIMTEIIbHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAHOBUTCIIbHBIC PCAKIINN
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PeszepBHoe Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3aeioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
Ne i/m Kourtpoabnsie | Ilpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
[ToBTOpEeHUE n yriryOieHne 3HaHun
11 P YLy ) 1 https://m.edso0.ru/EQETUT35Z
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 N p 4 https://m.edsoo.ru/AFN4LWG7U
peakiui
DNEKTPOIUTHYECKAs JUCCOLUALIHS.
1.3 P ARCCOTER 8 1 1 https://m.eds00.r/KODUR50VY
XUMHUYECKUE PEAKIIUU B PACTBOpPAX
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.1 5 PAKTED 4 1 https://m.edso0.ru/ZTN1F700I
aneMeHToB VIIA-rpymmsl. ["anorenst
OO0mas XxapakTepuCcTUKa XUMHUUECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCTMHECHUS
OO0mias XxapakTepuCcTUKa XUMHIECKIX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COeTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHUU U UX COCIUHECHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

3.1 OO0mIme CBOMCTBA METAINIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/EFKQW9HZI
Hroro mo pazueny 20
Pa3nes 4. Xumus n okpy:kapuasi cpeaa
B
41 CHICCTEA H MATCPHATHL B ARSI 3 https://m.edso0.r/TENBWEF7Y
YeloBeKa
Hroro mo pazueny 3
PeszepBHoe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos
Ne Hara DJIeKTpOHHbIe U} pPOBbIE
Tema ypoka KonrTpoabubie | IlpakTnueckue
n/n Bcero H3yyeHHusi | o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
IIpenmer xumuu. Ponb xumuu B
1 JKA3HU 4YenoBeka. Tena u 1 https://m.edso00.ru/L62DS2CZR
BEILECTBA
II
2 OIITHE O METOAAX HOSHAMILL B 1 https://m.eds00.ru/9ZJAEW050
XUMUHU
[TpakTuueckas padorta Ne 1
I1 0 0
3 « paB_,ma PabOTHL B 1aboparopiH 1 https://m.edsoo.ru/L5EW4353D
U IpUEMBI 0OpaIeHHsI ¢
1a060paTOPHBIM 000PYTOBAHUEM
4 .
4 VCTPIC BEHIECTRA 1 CMECH . 1 https://m.edsoo.ru/6TME21FW8
Crioco0sb! pa3zieneHus cMecen
[TpakTryeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha nmpumepe 1 https://m.edso0.ru/K3LSS5MCRY
OUYMCTKU MTOBAPEHHOM COJIN)»
6 ATOMBI U MOJICKYJTBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKHUE DJIEMEHTHI. 3HAKU
7 (CHMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
[IpocTeie u ClOXKHBIE BENIECTBA 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.eds00.ru/IMOBJ3QZ5
3
10 AKOH TIOCTOANCTRA COCTARa 1 https://m.eds00.ru/IMCA96FX6
BellecTB. XUMuyeckas popmyia.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanenTHOCTE aTOMOB
XUMHUYCCKHUX 3JICMCHTOB

11

OTHocHUTeNbpHAsA aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas J0JI XUMHYECCKOI'O
9JICMCHTA B COCIJMHCHHUHN

https://m.edsoo.ru/GHV58QMVE

13

KonuuecTso BemecTBa. Mosb.
Momnspnas macca

https://m.edsoo.ru/368UNL5Y?2

14

duznyueckre 1 XUMHUUECKHE
sIBIeHUS. XUMHYecKas peakuuga

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haky u yciioBusl IPOTEKAHUS
XUMUYECKHUX PEaKLni

https://m.edsoo.ru/N6DVNJKQ5

16

3aKoH COXpaHEHUsI MaCChl
BellecTB. XUMHUUECKHE
ypaBHEHUS

https://m.edsoo0.ru/M8DS4IHVM

17

Boruncnenus konuyecTBa, Macchl
BEIIECTBA [10 YPaBHEHUSIM
XUMHUYECKHUX PeaKIuii

https://m.edsoo.ru/LUY9U3EQE

18

Krnaccudukanus XuMu4Ieckux
peakiuii (CoeTMHEHHUS,
pasioKeHus, 3aMEeIICHNUS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIIoneaucT. O000IIEHNE U
cUCTEMaTH3alus 3HaHUH

https://m.edsoo.ru/PIWARH3AB

20

Kontponbnas padora Nel mo teme
«BemecTBa n xuMuUecKue

https://m.edsoo0.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

PEaKnum»

21

Bo3ayx — cMmech razos. CoctaB
Bo3nyxa. Kucinopon — anemeHT u
npocrtoe BeniecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

dusnyeckue U XUMHYECKHe
CBOMCTBA KUCII0pOJa (PeaKkuu
OKucIeHus, ropenue). [lonstue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0bl mosTy4eHus: KUCIopoaa
B J1adopaTopuu u
IMPOMBIIIJICHHOCTH. HpI/IMeHeHI/Ie
KHCIIOpoJa

https://m.edsoo.ru/VJWB6A2RD

24

TemoBoit 3 pexT xumuueckon
peaxkuuu, MOHATUE O
TEPMOXMMHYECKOM YpaBHEHUH,
9K30- ¥ SHIOTEPMHUYECKHUX
peaxkuusax

https://m.edsoo.ru/PNMKJZHKX

25

TornmBo (HeTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, COCOOBI
€ro MpeIoTBpaIICHUS

https://m.edsoo.ru/USNY5UUW?2

26

[TpaxTuueckast paborta Ne 3 o
teme «Ilonydyenue u cobupanue
KHCJIOPO/Ia, N3yYCHHE eTO0
CBOMCTB»

https://m.edso0.ru/5516 UHX3R

27

Bonmopon — anemeHT u mpocToe
BenlecTBo. Haxoxxnenue B
pupoe

https://m.edsoo.ru/WD392ACWB

28

duznueckre 1 XUMUYECKUE

https://m.eds00.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

cBoiicTBa Bojiopoa. [Ipumenenne
BOJZIOpOA

29

ITousTHe 0 KMCIIOTaX U COJIIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoObI MmorydeH st BOJOPO/Ia B
nabopaTopuu

https://m.eds00.ru/C9TO9UCIP

31

[TpakTtruueckas padota Ne 4 mo
teme «llonydenue u cobupanue
BOJIOPOJIa, U3YUECHHE €r0
CBOWCTB»

https://m.eds00.ru/SSSWAX33K

32

MonsipHslii 00bEM Ta30B. 3aKOH
ABorazipo

https://m.edso00.ru/M3KS0O10DQ

33

Brrunciaenus 00b€ma, KoJIM4yecTBa
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
KOJ'II/I‘-IGCTBy BE€IICCTBA UJIN
00BEMY

https://m.edsoo0.ru/MXGOY304M

34

Brruuciienus o06EMOB ra3oB 1o
YPaBHEHUIO PEAKLIUHA Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
razoB

https://m.edso0.ru/9TQ8AXABY

35

dusnyeckue U XUMUYECKUE
CBOMCTBA BOJIbI

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBauuii. [Tlousarue 00
WHJIUKAaTOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bona kak pactBoputens.
HacebleHHbie 1 HEHACHIIIICHHBIE
pactBopbl. MaccoBas 10Jist
BEIIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTruueckas padora Ne 5 mo

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

teme «lIpuroroBiaeHue pacTBOPoB
¢ onpeAeIEHHON MacCOBOM J0JIel
PacTBOPEHHOTO BEIIIECTBAY

39

KoHntponbnas pabota Ne2 o teme
«Kucnopoa. Bogopoa. Bona»

https://m.edsoo.ru/JM7935DRY

40

OKcuapl: COCTaB, KiIaccuUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/5TFSJINAY

41

[ToyueHune 1 XMMUYECKHUE
CBOWCTBA KHCIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB

https://m.edso0.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
KJaccu(uKaIus, HOMEHKIIATypa

https://m.edsoo.ru/5U397HU5SC

43

HonyquHe U XUMHUUYCCKUC
CBOMCTBA OCHOBAHUI

https://m.edsoo.ru/GD9A28ROE

44

KucnoTtsr: cocras,
KJaccuukanms, HOMEHKJIATypa

https://m.edsoo.ru/Q6U4WEBK?Y

45

HonyquHe U XUMHUUYCCKUC
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpennue): HOMEHKIATypa,
CIIOCOOBI TOMYYEHUS, XHMUYECKHE
CBONCTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[IpaxkTuueckas padora Ne 6.
Pemienune sxcriepuMeHTaTbHBIX
3a1a4 1o Teme «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
COECTUHEHUI)

https://m.edsoo0.ru/58D13JF7V

48

I'ereTmueckas CBA3b MCKIY
KJ1acCaMH HCOPraHU4CCKUX

https://m.edsoo.ru/YDS6ZRE31



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

COCIMHEHUN

49

O00011eHrEe U cCUCTEMATU3ALIIS
3HAaHUH

https://m.edso0.ru/STBUOEEYN

50

Kontponbnas pabora Ne3 o teme
"OCHOBHEIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

https://m.edsoo.ru/AFA7IDULD

o1

ITepBble ONBITKH
KJIaccu(pUKAUU XUMUYECKUX
anemeHToB. [IoHATHE O rpynnax
CXOJHBIX 3JICMCHTOB

https://m.edsoo.ru/CO0V3CC214

52

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHYECKUX 3jiemMeHToB J[. 1.
Menpeneesa

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuoasl, rpynnel, MOATPYIIIBI

https://m.edsoo.ru/NOMWWJIRXN

54

Crtpoenue atomoB. CoctaB
aTOMHBIX saep. M3oTormbl

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue 3IIeKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
[lepuonnueckont cucremsl /. 1.
Menaeneena

https://m.edso0.ru/T95YNV8B2

56

XapakTepucTUKa XMMUYECKOTO
AJIEMEHTA T10 €T0 MOJIOKEHUIO B
ITepnonnueckoii cucreme /1. Y.
Menneneena

https://m.edsoo.ru/YIPO4OMDX

57

3nauenue [leprnoandeckoro
3aKOHA JIJIS Pa3BUTHS HAYKH U
npaktuku. J[. 1. MenaeneeB —

https://m.edso0.ru/SZD8XEQ0P



https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

YU€HBIN, IEAAror U rpakIaHuH

PesepBHbIil ypok. O0001ICHHE U
cucTeMaTH3alus 3HaHUH /

58 . 1 https://m.edsoo.ru/ZCQTRPO8Y
Bcepoccuiickas mpoBepouHas
pabora
Kontpoinbnas pabora Ne4 o teme

C . X

59 «-TpocHHe atoMa . HMHHeckast 1 https://m.edsoo.ru/FTIZF99WF
cBsi3b» / Beepoccwuiickas
poBepoyHas pabora
DIIEKTPOO are

60 FICKTPOOTPHHATEIILHOCTD ATOMOB 1 https://m.eds00.ru/HZA110EDS
XUMHUYCCKHUX DJICMCHTOB

61 HNonnas xuMmuyeckas cBA3b 1 https://m.edso00.ru/3SY1RJKVI
KoBanenTnas mmo a

62 BAJICHTHAA TOTLIpHAA 1 https://m.eds00.ru/EOL3MT2AE
XUMHNUYCCKasa CBA3b
KoBanenrtnas gero ast

63 BAJICHTHAA HENOILIPH 1 https://m.edso0.ru/9YVR3FUXI
XUMHNUYCCKasa CBA3b

64 Crenenp OKUCIEHUS 1 https://m.edsoo.ru/RA6CVXM66
OKHUCIATEIHLHO-

65 KHCTHTEIH 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

66 OKHUCIUTENN U BOCCTAHOBUTEINU 1 https://m.edsoo.ru/QPS46Z5PU
Peseprubrit ypok. O6001eHue
CHUCTEMAaTu3a 3HAHUH 110 TEME

67 MCTCMATHSAHA SHATHI O TEM 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenne aroma. XUMUYECKas
CBA3bY»
P % . 0000

68 CSCPBHBIN YPOX © ilI e H 1 https://m.edsoo.ru/7DNRBZ948
CUCTCMaTHu3alda 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ZCQTRP08Y
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https://m.edsoo.ru/3SY1RJKVI
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9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

[Iepnonrueckuit 3aKoH.
[Iepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB 1. 1.
Menneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XUMHUYECKUX JICMECHTOB
HEPBBIX TPEX MEPUOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUYECKUX
BEIIECTB

https://m.edsoo.ru/WTO1IWRA2Q

Buapr xuMuueckoil CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/UI4Y5CFRV

Konrtponsnas padora Nel o
teMe «lloBTOpeHune n
yriyOJieHre 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiacca

https://m.edso0.ru/J4X8ZN212

Knaccudukanmst xumMmuaeckux
PeaKIui 1o pa3InYHbIM
pU3HaKaM

https://m.edsoo.ru/X8XAE7E2J

ITonsiTHE O CKOpOCTH
XUMHYecKou peakuuu. [lonstue
0 TOMOTEHHBIX U I€TEPOre€HHBIX
peakuusax

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

[TonsiTrie 0 XUMHUYECKOM
paBHOBecuH. PaKTOPHI,
BIIUSIIOLINE Ha CKOPOCTh
XUMHYECKON peaklnu u
MOJIOKEHUE XUMUYECKOTO
paBHOBeCHs

https://m.edsoo.ru/H4FH7NZNM

OKHUCITUTENBHO-
BOCCTAaHOBHUTEIIbHBIE PEAKIIHU

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

10

Teopust 2IEKTPONIUTHYECKON
nuccouranuu. CunbHbIE U
cJ1a0bl€ AIEKTPOJIUTHI

https://m.edso0.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHHS peakui

https://m.edsoo.ru/\VN2SBON1R

12

XUMHYEeCKHE CBOMCTBA KUCIOT U
OCHOBAHUI B CBETE
MpeJICTaBICHH 00
AJIEKTPOJIUTHYECKON
JHUcCcoLIalu

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

13

XHUMHYECKHE CBOMCTBA COJIel B
CBETE MpeACTaBIeHUN 00
AIIEKTPOJIUTHYECKON
JTMCCOIAITAH

https://m.eds00.ru/ETD5QTS4G

14

[TonsiTHE O TUIpONIH3E CONEN

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

15

O00011eHNEe U CUCTEMATU3ALIS
3HAHUU

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTiueckast pabora Ne 1.
«Permrenne KcriepUMEHTATBHBIX
3a1ad»

https://m.edsoo.ru/7VXTFHIT4

17

Kontponbnas pabora Ne2 mo

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



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

TeMe «IJIEKTPOIUTHISCKAS
IHCCOLHAIN. XUMUYECKHE
pPEaKIMK B PacCTBOPaX»

18

OO61mas xapakTepucTHKa
rajoreHoB. XuMHUYECKHE
CBOICTBA Ha MPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

19

XmopoBogopoa. CossiHast
KHCJIOTa, XUMHNYCCKHUEC CBOﬁCTBa,
MMOJIy4CHHEC, IPUMCHCHUC

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckast padora Ne 2 o
teMe «lloydenue conssHon
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

Berurcnenus o ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, eCln
OJIMH U3 PeareHTOB JIaH B
HU30BITKE

https://m.edsoo.ru/4BI5H070F

22

OO1m1as xapakTepuCcTHKa
sneMeHToB VIA-Tpynmns

https://m.edsoo.ru/VMWKERSEP

23

AnnoTtponHsie MoU(UKAIIH
cepbl. Haxoxenue cepol u e€
COEMHEHUH B IPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8SPO

24

CepoBoaopo1, CTpOCHHUE,
(1)I/I3I/I‘-IeCKI/Ie U XUMHUYCCKHUEC
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxkcunpl cepol. CepHas KUCIIOTA,
buznyeckue 1 XuMHUYECKHe
CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/ULRFLCHH1



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

26

XUMHUYECKUE pPeaKlnHy, JeKaIIie
B OCHOBE IIPOMBIIIJICHHOT'O
crocoba Moyiy4eHus CepHon
KHUCTIOThI. XUMHUYECKOE
3arpsi3HEHUE OKpYXKarolen
CpeIbl COeTMHECHUSIMU CEPhI

https://m.edsoo.ru/H7FT3NON4

27

Briuucienne MaccoBOM 10U
BBIX0/1a IPOAYKTA pPEaKLUU

https://m.edsoo.ru/HSJE186WN

28

OO61as xapakTepuCcTHKa
aneMeHToB VA-rpynmsl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
bu3nyeckrue 1 XUMHUYECKHE
CBOMCTBa

https://m.edsoo.ru/M\WVAHRMB976

29

AmMmHuak, ero ¢puznveckue u
XUMHYECKHE CBOICTBA,
MIOJIy4YE€HUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYE5SF13

30

[Tpaktuyeckas padora Ne 3 o
teMme «llonmyyeHnne ammuaka,
W3Y4YEHUE €T0 CBOMCTBY»

https://m.edsoo.ru/JORP641FJ

31

A3oTHas KACIO0TAa, €€
q)HSquCKl/Ie U XUMHNYCCKHUC
CBOMCTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcrnons30BaHne HUTPATOB U
COJIE aMMOHHS B KA4ECTBE
MUHEPATBHBIX YIOOPEHHI.
XUMHUYECKOE 3arpsi3HEHNE
OKPYKaroIEH Cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®dochop. Okcun dpocdopa (V) u

https://m.eds00.ru/GDQJSO3WP



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
https://m.edsoo.ru/GDQJSO3WP

dbocdopHast Kuciaora,
du3nvecKrue 1 XUMHUYECKHIE
CBOWCTBA, MOJTyYCHHE

34

Hcnonb3oBanue pocharos B
Ka4eCTBE MHUHEPAIbHBIX
ynoOpeHuii. 3arps3HeHue
PUPOIHOH cpenbl pocharamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yraepon, pacipocTpaHEHHE B
npupoie, GU3NISCKUE U
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yriaepoaa, ux
(bu3rYecKre 1 XUMUYECKHE
CBOMCTBa. DKOJIOTUYECKHUE
npoOIeMbl, CBS3aHHBIE C
okcuzom yriepoaa (1V)

https://m.eds00.ru/OXQAPGNCF

37

YroapHasg KUCIoTa U €€ COJIn

https://m.edsoo.ru/OHQHDGIPA

38

[Tpaktuyeckas padora Ne 4 o
teme "[lonydyeHne yriekucioro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-HOH"

https://m.edsoo.ru/G2HZXQGC8

39

[TepBoHavabHBIC TOHATHS 00
OpPTraHWYECKUX BEIIECTBAX KaK O
COEMHEHUSIX YIIIepoia

https://m.eds00.ru/30T12109Z

40

Kpemuuii u ero coeauHeHust

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

41

[TpakTiueckast pabora Ne 5.
Pemenune skcriepuMeHTATbHBIX
3a7a4 mo teMe «BaxkHelme
HEMECTAJIJIBI U UX COCAUHCHUSI»

https://m.edsoo.ru/O7ES8DOD7Z



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

42

Kontponbnas padora Ne3 mo
TeMe «BakHelme HeMeTauTbl 1
X COEIUHEHUI»

https://m.edso0.ru/S85J9UGH3

43

OO0m1as XxapakTepucTUKa
XUMHYECKHUX IJIEMEHTOB —
MeTaJUIOB. MeTamnueckas CBSI3b
1 MCTAJJIMYCCKas
KPUCTAJUINYECKast pEIIETKA.
du3nyeckre CBOMCTBAa METAJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XHUMHYECKUE CBOMCTBA
METAJIJIOB. DJIEKTPOXUMHUUECKHIM
psi HaNpsKEHUH METaJlJIoB

https://m.edsoo.ru/Z7YRNPAEW

45

O611me crnocoObl MoTy4eHHUs
metaiioB. CriiaBel. Beraucienus
10 YPaBHEHUSIM XUMHYECKUX
pEaKIuii, ecIIM OJIUH U3
PEareHTOB CO/ICPIKUT IPUMECH

https://m.edsoo0.ru/G54GDQI2D

46

ITonsaTue o KOppO31UHU METAJIJIOB

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

47

[Ienounble METAIIBI

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

48

OKCI/I,[[BI U TUAPOKCUIBI HATPUA U
KaJIust

https://m.edso0.ru/Q4DX0G3U9

49

[Ienoyno3eMeIbHbBIE METAILIBI —
KaJIBIIMA 1 MarHuit

https://m.edso0.ru/REOCDY0K®6

50

Baxkneimnme coemmHEHNS
KaJTBITHS

https://m.edso0.ru/CJR96CMZA

51

O0001eHne U CUCTEMATU3 AL
3HAaHUH

https://m.eds00.ru/O5PXGG1BE

52

JKEcTKOCTh BOIBI U CIIOCOOEI €€

https://m.edsoo.ru/WFMBFTTTP



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
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https://m.edsoo.ru/CJR96CMZA
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https://m.edsoo.ru/WFMBFTTTP

yCTpaHEeHHs

53

[TpakTrueckas pabora Ne 6 mo
TeMme "JKECTKOCTh BOIBI U
METO/IbI €€ yCTpaHeHus "

https://m.edsoo.ru/NF1IROKB8J

54

AmoMuHUNR

https://m.edsoo0.ru/9ZJ8RD1TV

55

AmMdoTepHbIE CBOMCTBA OKCHIA U

THAPOKCH]IA

https://m.edsoo.ru/NI5K110J5

56

Kemneso

https://m.edsoo.ru/F20NJR5SR

57

Oxkcuipl, THAPOKCHUIBI U CONU
xenesa (1) u xemesa (1)

https://m.edsoo.ru/IRTUBLAMP

58

O00011IeHNE U CUCTEMATH3AIUS
3HAHUU

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTnyeckas padora Ne 7.
Pemenune skcriepuMeHTATBHBIX
3a71a4 1o TeMe «Bakaelimnine
METAaJUTbI U MX COSAMHEHHSI»

https://m.edsoo0.ru/ZN7G0QSMX

60

Brruucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJIMH U3 PEareHTOB JaH B
U30BITKE WU COJEPIKUT
npumecu. Berancnenus
MacCOBOM JOJHU BEIXOJIa
MPOJIYKTa Peakluu

https://m.edsoo.ru/AYD2HESIY

61

O000111eHHE U CUCTEMATU3 AL
3HAHUU

https://m.edso0.ru/B8T9VTKOP

62

KonTtponbsHas padora Ne4 mo
TeMe «BaxHelnine MeTaisl U
UX COCINHEHUI»

https://m.edso00.ru/703C804GN



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
https://m.edsoo.ru/703C804GN

BCH_IGCTBa H MaTC€purajbl B

63 . 1 https://m.edso0.ru/OFI32JMT0
[IOBCEIHEBHOM KU3HU YeJIOBEKA
X

64 HMquCKoeﬁarpmHeHHe 1 https://m.edsoo.ru/9ANGYEYOQI
OKPYXKarOIIeH CpeJIbl
P

65 e 1 https://m.edsoo.ru/18Q203Y 28
9KOJIOTHYECKHX TIPOOJIeM
PesepBusiit ypok. O60011eHNE U

66 N 1 https://m.edsoo.ru/DT1BAS5U4
CHUCTEMAaTU3alMs 3HAHUI
PesepBuriit ypok. O60011eHNE U

67 N 1 https://m.eds00.ru/P52TJZNXV
cucreMaTtni3ania 3HaHUNU
PesepBusiit ypok. O60011eHNE U

68 . 1 https://m.eds00.ru/TMK36TJZG
cucreMaTtui3annia 3HaHUNU
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHWYCCKUC ITOHATHA)

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX [OHSATUH: aTOM,
MOJIEKYJIa, XHMHMUYECKHH OJJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOAHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJsipHasE Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJIsI XUMHUYECKOTO
JJIeMEHTa B COEAMHEHUHU, MOJISIPHBIM 00BEM, XUMUYECKas pPEaKius,
KIacCU(pUKallMg  peaKIHi:  peakuud  COEAMHEHHUS,  peaKIuu
Pa3NOKEHUS, PEAKIUU 3aMEIICHUs, peakIuu OOMEeHa, OJK30- |
HHAOTEPMUUYECKUE PEaKIUH, TEroBoi A(P(HEeKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

1.2

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCECKUX MOHATUU H

MIPUMCHATH OTU IMMOHATHSA ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

13

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY JJIi COCTaBieHUS (GopMyll

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

14

PaCKphIBaTh CMBICJI 3aKOHOB COXPAaHCHUA MacCChI BCIIECTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCOAUMHCHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHUE PEAKIMH (110 YHUCIy U COCTaBY

YUYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEIIOBOMY 3 dekTy)

1.7

BBIUHCIISTH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl

BCIICCTB




1.8

BBIUHCIIATH MACCOBYIO JIOJNIIO XMMHYECKOTO JJIeMEHTa Mo (opMmylie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIOJICHUE,
U3MEpEeHHe,  MOJCJIMPOBAHME,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «Baxueimme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

paCKpeiBaTb CMBICI OCHOBHBIX XHMHUYCCKHUX TTOHATHH: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIIpCACIIATh INPUHAMJICIKHOCTL BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1o Gopmyam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMUYECKHE CBOIMCTBA
BEIIIECTB PA3JIMYHBIX KJACCOB, MOJTBEPXKAasl OMHUCAHHUE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IMPOrHO3NPOBATH CBOICTBa B€IIECTB B 3aBUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU HPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleloBaTh IpaBWJIaM IIOJb30BaHUS XHUMHUYECKOW TOCYyIOHM U
1a00paTOpHBIM 000pY/IOBaHHEM, a TaKXKe IMpaBUiIaM OOpaIleHUs C
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSMHU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPEAEIIEHHOM MacCOBOM JIOJIEW PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMHUYECKHE IKCIIEPUMEHTHI 10
pacrlo3HAaBaHUIO PAacTBOPOB IIEJOYEH M KUCIOT C IOMOIIBIO

MHAUKATOPOB (JakMmyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)

2.7

MMpOBOAUTDH pvaéTH 10 YPaBHCHHUIO XUMHYISCKOMN pcaknuuu

I[To Tteme: «llepmogmyeckuii 3akoH u Ilepmogmyeckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aToMoB.

Xumuaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC peakunumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHATHUH: SAPO aTroMma,
AIIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOWTalb, paguyc aroma,

XUMHYECCKass CBA3b, IOJISIpHAad W HEIOJISIPHad KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

ONHKCHIBATh M XapaKTepHu30BaTh TabunuHyto Gopmy llepuonnyeckoit
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «amobouyHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

3.4

packpsiBaTh cMmbica [lepuonnueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOICTB
XUMHUYCCKHUX DJJIEMCHTOB OT HX IIOJOKCHHUSA B HepHOﬂHHGCKOﬁ

CHCTCMC

3.5

COOTHOCUTHh  0003HAu€HHs, KOTOpble HUMEITCs B  Tabiule
«Ileppuoguueckass  cucreMa  XUMHYecKux  anemeHtos  J.M.
MeneneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHMYECKHX DJJIEMEHTOB (COCTaB M 3apsi s1apa, o0luee Yucio

9JICKTPOHOB U PACTIPCACIICHNUC UX I10 SJICKTPOHHBIM CJ'IOSIM)

3.6

OIpCaACIIATD CTCIICHDb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHI>IX

COCOAUMHCHUAX

3.7

9 KJIACC

ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs W HOHHAas) B

HCOPTaHUYCCKUX COCAUHCHUAX

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaHUA

1

ITo Teme: «BemiecTBo U XUMHUYECKas peakuusa»

11

pPacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX IOHSTHH: pacTBOD,
AIIEKTPOJIUTHI, HEIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAs JAMCCOLIMAINS,
peaknuu MOHHOTO OOMEHa, KaTallm3aTop, XMMHYECKOe paBHOBECHE,
o0Oparumble u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIC peaKIuH, OKHCIIUTEITb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIHS,
ampoTepHOCTh,  XMMHYECKass  CBA3b  (KOBAJCHTHAs, HOHHAs,

MeTaHJII/I‘-ICCKaH), KpUCTAJJIMYCCKasA peméTKa, CIlJIaBbl, CKOPOCTb




XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MOHSATHUUA H

IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaH_[CHI/Iﬁ

13

COCTaBJISITh YPAaBHEHUS AJICKTPOJUTUUYECKOM IUCCOLMAIIMN KHUCIIOT,
niesioueld M cojieil, MOJIHbIE M COKpalléHHBIE ypaBHEHUS peakuui

WOHHOI0 00OMeHa

14

pPaCKpeIBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKI_[I/Iﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa STHX PeakLuit

1.5

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IIo Temam: «HemeTamnsl M uX cOeOUHEHUS» M «MeTamabl U HUX

COCAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crieln(PUIECKue XUMUIECKUE
CBOMCTBAa TPOCTBIX U CIIOXKHBIX BELIECTB, MOJATBEPKAasl OINHUCAHHE
prUMepaMu MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XAMHYECKHUX PEaKIUi

2.2

COCTAaBJIATHL YPAaBHCHUA peaKHHﬁ, MOATBCPKAAIOMIUX CYHICCTBOBAHHC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUA,
BO3MOXHOCTH HPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CIEOBaTh MpaBUJIaM IMOJb30BAHUS XUMHUYECKOW MOCYyIO0H U
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH IO BBIMOJHEHUIO
1a060PaTOPHBIX XMUMHUYECKUX OMNBITOB IO TMOJTYYCHHIO U COOUPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)

2.5

NPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NIMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM MYTEM XIJIOPHU-,
Opomuza, womua, Kapbonar, ¢ocdar, cunmmkar, cyabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYCHHBIX METaJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYICCKUX BCIICCTB

[To Teme: «XuMUs 1 OKpY>KaroLIas cpear

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHsTuii: [IJK

BEILIECTBA; KOPPO3HS METAIIIOB

3.2

MNPUMCHATH OCHOBHEBIC OIICpaluunu MBICITUTEIIEHOM JCATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTHU3aINIO,
BBISIBICHUE TPUYUMHHO-CICACTBEHHBIX CBSI3eM — I HM3y4YeHUS
CBOMCTB BEILECTB U XUMHUYECKUX PEAKIMN; €CTECTBEHHOHAYYHbIC
METOAbl TO3HAHWUSA — HAOIIOJEHUEe, HW3MEpPEHHUE, MOJICITMPOBAHHE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

HepBOHa‘-IaJIbHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Poiap XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHCTEME HayK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsaTue o MeTogax Mo3HAHUS B XMMUH. UHCThIEC BEIIECTBA U CMECH. Crioco65b1

paszaeneHus cMecen

1.3

ATOMBI ¥© MOJICKYJIBL. Xumuueckue dieMeHTbl. CHMBOJIBI  XMMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOXXHBIC BCIICCTBA. ATOMHO'MOJ’IeKynﬂpHOG YueHUue

1.4

Xumnueckas (Gopmyina. BaleHTHOCT aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBbHAas  aTOMHas  Macca.
OTtHOcHTeNbHAs MOJIEKYIIsIpHas Macca. MaccoBas 10JIsl XUMHUYECKOTO SJIEMEHTa

B COCAMHCHUU

1.5

KomnuectBo BemectBa. Mosb. MossipHas Macca. B3anmMOCBSI3b KOJIMYECTBA,
Macchl W 4YHMCIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COG}II/IHGHI/Iﬁ

1.6

duznueckne U XUMHYCCKHE SBICHHS. XHMHYSCKAS peakuuga u e€ IMPU3HAKH.
3akoH COXPAaHCHUS MACChI BCIICCTB. XHUMHYECKHUE YpaBHCHUA. KJIaCCI/I(bI/IKaLII/I}I

XUMUYECKUX Peakiuii (COeTUHEHMS, PAa3JIOKEHUS, 3aMeIeHUsI, 0OMEeHA)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C TIpaBHIIaMU
paboTrel B Jaboparopur W TpUEMaMH OOpalleHHus C JIabopaTOPHBIM
o0opynoBaHuEM, H3yYeHUE M OMUcaHWe (PU3MYECKHX CBOWCTB 00pasiioB
HEOPTraHUYECKHX BEMISCTB, HaOMoAcHUE (U3NYECKUX (TUTAaBJICHHE BOCKA,
TasHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUIIEHHWE U KOHJCHCAIUsI BOJbI) U
XUMHYECKHX  (TOPeHHE CBEYH, NPOKAJIMBAHUE MEAHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCJIOTOW) SIBJICHUN, HAONIOJEHWE U OMUCAHHE
MPU3HAKOB MPOTEKaHMS XHUMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEpHOW KHUCJIOTBI C XJOPHIOM Oapus, pa3ioKeHHE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJIEHCTBHE JKeJie3a C PACTBOPOM

comu meru(ll), m3yuenue crnocob6oB pazaeneHus: cMeceit (C MOMOIIBI0 MarHUTa,




¢unbTpOBaHMNe, BBHIIAPUBAHUE, AUCTHIULILHUA, Xpomarorpadus), mpoBeaeHue
OUYMCTKH [TOBAPEHHOH CcOJIM, HAOJIIO/ICHUE U ONMCAHUE PE3yJIbTaTOB IPOBEIECHUS
OIbITa, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHCHHMsS MAacChl, CO3JaHUE MOJCIEH

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxwneimne MMPEACTAaBUTCIIN HCOPraHMYECKNX BCHICCTB

2.1

Bo3nyx — cmecw rasos. CocraB Bo3myxa. Kucimopon — sneMeHT M IIPOCTOE
BemlecTBo. Haxoxnenue kuciopona B mpupone, (GU3MYECKHMe U XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenune kuciopoma. CrocoObr
MOJIyYeHUs KHUCIIOpoJia B JIaOOpaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kucsopoza B npupoje. O30H — autoTponHas MoAn(HUKaIKs KUCIOpoaa

2.2

TennoBoii 2P peKT XMMHUUECKON peakui, TePMOXUMUYECKUE YPAaBHEHUS, IK30-
Y SHJOTEPMHUUYECKHUE PeaKuu. TOTUIMBO: Yyrojib U METaH. 3arps3HeHUE BO3IyXa,

YCUJICHUC ITAPHUKOBOI'O 3(1)(1)6KT3, paspymieHue 030HOBOT'O CJI0A

2.3

Bonopon — aneMmeHT U mpoctoe BemiecTBo. HaxoxkaeHue Bojopojia B MPUPOJIE,
(¢u3nUecKkre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHUS.

Kucnorts! 1 conmu

2.4

MounsipHblii 00BEM Ta30B. Pacu€Tbl 10 XUMUYECKUM ypaBHEHUSAM

2.5

Odusnyeckue cBorcTBa BOoAbl. Boma kak pactBopuTens. PacTBOpbL
HacellieHHble 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass 1071 BelIeCTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBaHus. Ponb pacTBOpoB B Mpupojie U B KM3HU uenoBeka. Kpyrosopor
BOJABIl B TPHUpPOAC. 3arpsi3HEHHE TMPUPOAHBIX BOJA. OXxpaHa HW OYHCTKA

MIPUPOAHBIX BO

2.6

Knaccudukanmss Heopranmdeckux coeauHenuid. Oxcunpl. Kriaccudukarus
OKCHJIOB: cojeoOpa3ywoimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHbIe) U
HeconeoOpa3zyromue. Homenknarypa okcugoB. dusmueckne U XUMUYECKHE

CBOMCTBA OKCHJIOB. HonyquHe OKCHUI0B

2.7

OcHoBanus. Knaccupukanust ocHOBaHMI: IIETOYM W HEPACTBOPHUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHui. @U3NUECKHEe U XUMUYECKHE CBONCTBA

ocHoBaHuil. [TomydyeHne ocHoBaHMM

2.8

Kucnorel. Knaccudukanus kucmor. Homenknarypa kucioT. Pusnyueckue u
XMMHYECKHE CBOWMCTBAa KUCIOT. Pan axktuBHOcTM MeramioB H.H. bekerosa.

[TonydyeHue KucCiIoT

2.9

Comu. Homenknarypa coseil. @U3N4YecKME M XUMUYECKHE CBOWCTBA COJIEH.

[Tonydenue coneit




2.10

I'enetnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XUMUYECKUN  SKCIEPUMEHT: KAaueCTBEHHOE  OIPENEICHUE  COAEp KaHUA
KHUCJIOpOAa B BO3JyXe, IOJydyeHHe, cOOMpaHMe, paclo3HAaBaHHE U M3Yy4YEeHUE
CBOWCTB KHCJIOpO/a, HAOII0IeHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U
yCJIOBUS BO3HUKHOBEHUS M IPEKpallleHHs] TopeHus (1oxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJOB U OIMCAaHME UX CBOWCTB, IOJy4eHHe, coOupaHue,
pacrio3HaBaHME M M3y4€HHME CBOWCTB BOJOpOJa (IOpEHHueE), B3auMoJeicTBHE
Bojopoaa ¢ okcugom meau(ll) (Bo3aMOXKHO MCTOIBb30BaHUE BUICOMATEPUATIOB),
HaOmozeHne oOpa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIIEIOBAHUE
OCOOCHHOCTE  pacTBOPEHHUs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAaCCOBOM J0JE€H pacTBOPEHHOIO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTalllaMU (HATPUEM M KaJbLUEM)
(BO3MOXXHO HCIIOJI30BAaHME BMJICOMAaTEpUANIOB), OIPE/AEICHUE pPACTBOPOB
KHCJIOT M IIEeJIOYedl C IOMOIIbI0 HMHIMKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacCKM HWHJUKAaTOpPOB B pacTBOpax KHCIOT U IIEJIOoYell, H3ydyeHUe
B3auMoieicTBus okcunaa meau(ll) ¢ pacTBopoM cepHO KHUCIOTBI, KHCIOT C
METaJUIAMM, PEAKIUN HEUTPAIU3aLUH, I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO MeETaula JAPYTMM M3 pacTBopa COJIM, pEIICHHE
9KCIIEPUMEHTAJIBHBIX 33/1a4 1o TeMe «BakHelne kiacchl HEOPraHMYECKUX

COEIUHEHUN)

[Iepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMOB. XUMHY€ECKasi CBI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PECAKIINN

3.1

[lepBple TOMBITKM KIACCU(PHUKALMU XUMHUYECKUX dJeMeHTOB. lloHatue o
rpynmnax CXOJIHBIX AJIEMEHTOB (ILEIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI,
raJloreHbl, MHEPTHBbIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yioT am(pOoTepHbIE

OKCHUABI U TUAPOKCHUJIBI

3.2

[Tepnonnueckuit 3akoH. [lepuoanueckas cuctemMa XuMu4ecKux anemeHTos J[. 1.
Meneneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS bopmbI
[Tepuonuueckoit cucrtembl xuMuueckux osnemeHtoB J[.M. Menneneesa.
Ilepuonsl u rpynmbl. PU3NYECKUN CMBICI IHOPAIKOBOIO HOMEpPA, HOMEPOB

Meproja v rpymIbl AJIeMeHTa

3.3

Crpoenne atomMoB. CocTaB aTOMHBIX sep. M3otomnbl. DnexkTpoHbl. CtpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XHMHYECKHX DJIEMCEHTOB




ITepnonnueckoit cucremsl (.M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOIO

3JIEMEHTa Mo ero nonoxkeHuto B [lepuogunueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTM M3MEHEHHUs paauyca aTOMOB XHUMHUYECKHX DSJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB MO TpyIIaM H NEpUOAaM.
3nauenue I[lepuoanueckoro 3akoHa u lleproguyeckoil cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku M npaktuku. .M. MenneneeB — y4€HbId U

I'paXaaHUH

3.5

Xumuueckasi cBsi3b. KoBaneHTHas (MmoJjsipHass W HEMOJIApHAsi)  CBS3b.

SHGKTPOOTPHI_I&TGHLHOCTB XMMHYECKUX 3JIEMEHTOB. MloHHAas CBA3b

3.6

Crenenpb okucicHusA. OKHCIMTEIHHOBOCCTAHOBUTEIBHBIC pCaKknuu. HpOHGCCBI

OKHCJICHHS M BOCCTaHOBJICHHA. OKHUCIIUTEIN U BOCCTAHOBHUTEIIN

3.7

9 KIIACC

Kon

XUMHYECKUMN 9KCIICPUMCHT:. H3YYCHUC o6pa3u013 BCIICCTB MCTALVLIOB U
HEMCTAJJIOB, B3aHMOJICHCTBHC rHApOKCHaAa IMUHKAa C pPacTBOpPaMH KHCIIOT H
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIJIIOCTPUPYIOIIUX HNPUMEPbI OKUCIUTCIIBHO-

BOCCTAaHOBUTENbHBIX peakluil (ropeHue, peakliuu pa3yioKeHNs, COETUHEHMS)

IIpoBepsieMblii 3JIEMEHT COACPKAHMUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepuoauueckuii 3akoH. Ilepuognyeckas cucrema XUMHUYECKHUX 3y1eMeHTOB J[. 1.
MenneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kajus, KalbIUs U HX
COCJIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JieMeHTOB B Ilepuomnueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHue BemecTBa: BHUJBI XHUMUYECKOW CBSI3M. THMBI KPUCTAUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH
U BHJIa XuMUdeckoii cBsizu. Kimaccudukaiys 1 HOMEHKIaTypa HEOPTaHUYECKUX
BeIeCTB (MEXIyHApOJAHAS M TPUBHAIIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILMXCA K PpPa3jiMyHbIM KJlacCaM HEOPraHMYECKUX COCIMHEHUM,

TCHCTUYCCKAs CBA3b HCOPTaHNMYCCKUX BCILCCTB

1.3

Knaccugukarus XMMAYECKUX PEeakLUid M0 pa3IMYHbIM MpU3HaKaM (110 YHCITy U
COCTaBy Yy4YacTBYIOUIMX B pEaKLMU BEIIECTB, MO TeIIOBoMYy 3¢ddekry, Mo

W3MEHEHMIO CTEIICHEeM OKHCICHHS XHMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




Io y4acCTuro KaTaJII/I3aTOpa). DK30- u OHAOTCPMHUYCCKUC pcakuunu,

TEPMOXUMHUYCCKUEC YPABHCHHA. IlonsTue o CKOpPOCTH XHUMHYECKOH p€akuuu

14

[Tonsite 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKUX peakuusax. [lonsrtue o
TOMOTEHHBIX U IeTepOreHHbIX peakuusax. [[oHaTHe 0 XMMUYECKOM PaBHOBECHH.
@dakTOphl, BIUAOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUUd U IOJIOKEHUE

XUMHUYCCKOTI'O paBHOBECUA

1.5

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAaKLUM,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIMHA C HCHOJIb30BAHHEM METOoJa

AJIEKTPOHHOTO OaslaHca

1.6

Teopust 3IEKTPOIUTUUECKON TUCCOLMAUMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JAUCCOLMAIIMKM BEHIECTB C Pa3IUYHBIMH BUIAMU
xuMuueckoil cBsi3u. Crenenp auccoruanuu. CUibHbIe U c1a0ble AIEKTPOJIUTHI.
Peakiuun nonHoro oOMeHa. YcClnoBuUs MPOTEKAHUSA PEAKIIMl MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHMs peakuuid. CBoiCcTBa KHCIOT,
OCHOBaHUM H COJ€M B CBETE€ TMPEACTABICHUN 00 SIEKTPOJUTUYECKON

AUCCOIHNalu. KauecrBeHHbIe pCaKuu Ha UOHBI. [TonsTue o TUAPOJTIN3EC colen

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSMU KPHUCTAJIMYECKUX
pPEIIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB W HeMeTauioB (rpadura u
anMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpHsl); MCCIEIOBaHHUE 3aBUCHMOCTH
CKOPOCTHM XHMHYECKOM peakluuud OT BO3JAEUCTBUS pa3IMuUHBIX (HaKTOPOB;
WCCIIEIOBAaHUE  DIIEKTPONPOBOJHOCTA  pPACTBOPOB  BEIIECTB,  Mpollecca
JUCCOIMAIIMN  KUCJIOT, INeJoued M cojled  (BO3MOJXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEACHUE OIMbBITOB, WUTFOCTPUPYIOLUIUX TMPU3HAKH
MPOTEKAHUs PEaKIMii HOHHOTO 0oOMeHa (0Opa3oBaHME OCaliKa, BBIJICIICHHE Ta3a,
o0Opa3oBaHHE BOJIbI); OMBITOB, WIUTFOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakluil (FOpeHHe, peakluh pPa3yIoKEeHUs, COCTUHEHUSs);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TTOMOIIBIO KAUeCTBEHHBIX PEaKITHil

Ha MOHBI; pCIICHUC OKCIICPUMCHTAJIBHBIX 3aa4

HewmeTannel 1 UX COeAMHEHUS

2.1

OOmast  xapakTepucTUKa rajoreHoB. (OCOOCHHOCTH CTPOCHHsSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMMHYECKHME CBOMCTBA Ha IpUMEpE XJopa
(B3aMMOJEHCTBUE C MeTaUIaMH, HEMEeTaJUlaMH, Ieno4aMu). XJIOpPOBOAOPOL.

ConsiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHUE, MpUMeHeHue. JleiicTBue




XJIOpa ¥ XJIOPOBOAOPOAA HA OPraHU3M 4YesoBeKa. BaxkHenmme XJIIOpUAbl U UX

HaXOXIACHHUEC B IIPUPOAC

2.2

OO6mras xapaktepuctuka 3iemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3nIecKue CBOWCTBA
NPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOITHBIC MOIUPHUKAIMH
KHCJIOpo/a U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢du3nveckue W XUMHYECKHe CBOHCTBA. OKCHIBI CEpbl Kak IPEICTaBUTEIH
KHCIIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3MUECKHEe U XUMUYECKUE CBOWCTBA
(oOmMe Kak MpencTaBHTENs Kiacca KUCIOT U crenupuveckue). XuMHUECKUE
peaKuu, JeKalue B OCHOBE NMPOMBIIIICHHOTO Croco0a IMONy4eHHs CepHOU
kucnothl. [Ipumenenue. Comu cepHOM KHCIOTHI, KAUECTBEHHAas peaklus Ha
cynear-uoH. HaxoxmeHnue cepel U €€ COCNMHEHUN B MPUPOJE. XUMHUYECKOE
3arps3HCHUE OKPYKAIOIICH Cpellbl COCAMHEHUSIMH CEepbl (KHCIOTHBIC O,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHUS

2.3

Ob6mass xapakTtepuctuka 3jeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHHS. A30T, paclipoCTpaHEHUE B MIPUPOJIE,
dbusznueckue U XUMHUECKHUe cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHUAK,
ero gu3Mueckrue U XUMHUYECKHUE CBOMCTBA, MoiydeHue u npumeHeHue. Coiaum
aMMOHHMSI, UX (U3MYECKHEe ¢ XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTtBenHnast peakiusi HAa MOHBI aMMOHHS. A30THAasl KHCIJIOTa, €€ MOJIyYeHHE,
dbusznyeckne W XUMHUYECKHE CBOIMcTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcmoap30BaHre HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MHUHEPAIbHBIX yA00peHUil. XUMUYEeCKOe 3arps3HEHHE OKPYXKarollei
Cpenbl COSTMHEHUSIMH a30Ta (KUCJIOTHBIC JOXKIH, 3arPs3HEHUE BO3AyXa, MTOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorponHsle Moaudukanuu docdopa, GU3NUECKUe U XUMHUECKUE
cBorictBa. Oxcupn ¢ochopa(V) u  dochopHas kuciaora, (GunUecKkue wu
XMMUYECKHe CBOWCTBa, mosydeHue. Vcmosib3oBanue ¢ochaToB B KadecTBe

MUHEPATBHBIX YI00pEeHU

2.5

Obmas xapaktepuctuka 31eMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEepHbIE CTETMIEHW OKUCICHUS.  YTIEepoJ, ajUIOTPOITHBIC
MOIU(UKAIMH, PACIpOCTpaHEHHE B MpHPOJE, (U3NYECKHE U XUMHUYECKUE
cBoricTBa. Ancop6mus. Kpyrosopot yriepoaa B npupone. Okcunbl yriepona,
uxX (uznyeckue M XUMHUYECKHE CBOMCTBA, NCHCTBHE Ha KHUBBIC OPraHU3MBI,

IMOJIY4YCHHUE U IIPUMCHCHHUC. DKOJIOTHYECKHE HpO6J’IeMI>I, CBsA3aHHBIE C OKCUJIOM




yraepona(lV); rumote3a Tm00anbHOrO TMOTETUICHUS KIUMaTa, MapHUKOBBIMA
sbdekr. YrompHas KUCIOTa U €€ CONHM, UX (QU3NYECKHEe U XUMHUYECKHE
CBOICTBa, ToONydeHHe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
nonbl. Mcnonbp3oBanue xkapOOHATOB B OBITY, MEAUILIMHE, ITPOMBIIUICHHOCTH H

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHbBIe TOHATHS 00 OPraHUYECKHUX BELIECTBAX KaK O COCAMHEHHSX
yriepona (MeTaH, 3TaH, ATWIEH, AlEeTWICH, 3TaHOJ, TJIMIEPHH, YKCYCHas
kucinota). X cocraB m xumuueckoe crpoeHue. lloHsTHe o OMoOIOrHYecKu
BOXHBIX BEIIECTBaX: >Mpax, Oelkax, yrieBoJax — M HMX pOJU B YKU3HU
4yeroBeka. MarepuaabHOe €IMHCTBO OPraHWYECKHMX M HEOPTraHMYECKHX

COeIMHEHUN

2.7

Kpemuuii, ero ¢usndeckue ¥ XUMHYECKHE CBOWCTBA, TIOIYYECHHUE U
npumenenue. CoenuHeHus: KpemMHHUs B mpupoje. OOmue mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHUE B
ObITY, MEIUIIMHE, MPOMBIIIICHHOCTU. BaxkHelme crpoutenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, »xene300eToH. [Ipobiembr Ge3omacHOTrO

HCIOJIb30BaHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEIHEBHOM KH3HU

2.8

XVUMHUYECKUN SKCIIEPUMEHT: H3Y4€HHE OO0pa3Il0B HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; ITPOBEJIECHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpHI-
HMOHbl M HaOJIOJICHHE NPU3HAKOB HUX IMPOTEKaHMs; OMNBITHL, OTpa’kKaroIlne
¢du3nyecKkrue U XMMHUYECKHE CBOMCTBA raJIoT€HOB M UX COEIMHEHUHN (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEpUANIOB); O3HAKOMJIEHHE C 00pa3lamu XJIOpHI0B
(ramoreHuI0B); O3HAKOMJIEHHE C oOO0pa3laMu cepbl M €€ COeAMHEHUSIMU
(BO3MOKHO  MCIIOJIb30BaHME BHJEOMaTepHaloB); HaOIIOAEHHE Tpolecca
oOyrauBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3y4yeHHe XMMHUYECKHUX CBOMCTB pa30aBlIeHHON CEpHOM KHCIOTHI, MPOBEACHUE
KaueCTBEHHOM peakuuu Ha cynb(ar-uoH u HaOmoJeHHe MpHu3HaKa e€
IPOTEKaHUS; O3HAKOMJIEHHE C (PM3UUYECKUMU CBOMCTBaMH a30Ta, (hocdopa u ux
COoeIMHEHUN (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U (ocOpHBIX ynOOpeHUH; MoTyYeHue, CoOOMpaHue, paclo3HaBaHUE U
M3Y4YE€HHUE CBOICTB aMMMaka; NpPOBEJCHHME KaueCTBEHHBIX peakIuil Ha HOH
aMMOHUS W (ochaT-uOH MW U3yYEHHE TPU3HAKOB HX MPOTEKaHHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THON KHCIOTBHI C MEAbIO0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyYEHHE MOJENEeH KpUCTaNIMYECKUX

pemérok anmasza, rpadura, QyuUIepeHa; O03HAKOMIIEHHE C IIPOIECCOM




aJIcopOIMK PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTHBOIa3a; MOJy4eHHe, cOOMpaHMEe, PACHO3HABAHUE U H3YyYEHHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEJACHHE KAayeCTBEHHBIX pEaKIHMii Ha KapOOHAT- H
CHWJIMKAaT-HOHBl W M3y4YEHUE IPU3HAKOB HX IPOTCKAHUSA; O3HAKOMIICHHE C
IIPOAYKLIMEH CHIMKATHOM IHPOMBIIUICHHOCTH; PEIICHHE 3KCIIEPUMEHTAIbHBIX

3aJa4 110 TEMC «BakHele HeMeTaluIbl U UX COCAUHCHUA»

MeTamisl 1 uX COCIUHECHNUA

3.1

OO0mmas xapakTepUCTUKAa XUMUYECKHIX JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX
nonoxkenus B Ilepumonmyeckoil cucreme Xumuyeckux odnemeHtoB JI.U.
MenneneeBa u crpoeHust atoMoB. CTpoeHue MeTauioB. MeTayuinyeckas CBs3b U
METaJJIMYecKass KpUCTaUIM4YecKkass pemérka. ODIEeKTPOXUMHUYECKHH  psij

HaIIPSHKEHUN METaJIOB

3.2

duznyeckre ¥ XMMUYECKUE CBOMCTBAa MeTaioB. O01ue crnocoObl MOIydeHUs
MeTauioB. [loHsITHE O KOPPO3UU METAILIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, TIOPATIOMUHHI, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[[lenouynsle MeTayuibl: nosnoxeHue B llepmonnyeckoil cucTeMe XMMHYECKUX
anemeHToB JI.M1. MeHneneeBa; CTpoOeHHE UX aTOMOB; HAXO0XKJIEHUE B IPUPOE.
dusnyeckre 1 XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKCUIsl U
TMIPOKCUABI HaTpus W Kanus. [IpuMeHeHHMe NIENIOUYHBIX METalIoB U HUX

COoeTUHEHNN

3.4

[llenoyno3eMenpbHBICE  METalibl MarHMid W Kajdblui: MOJIOXKEHHE B
[Tepuoanueckoil cucreme xumuueckux aemeHToB J[.M. Menaeneesa; ctpoeHue
X aTOMOB; HaxOKJAeHHE B mpupoje. Puznueckue M XUMHUYECKHE CBOICTBA
MarHusi W Kajupliusg. BaxxHelrme coeauHEHUs KaubIus (OKCHUI, THAPOKCH]I,

comn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AnromyHui: nonoxenue B Ilepuomuueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; cTpoeHHe aToMa; HaxoKJIeHHe B Ipupone. dusnueckne u
XMMHUYECKHE CBOMCTBA aIOMHUHUS. AM(OTEpHbIE CBOMCTBA OKCH/IA U THIPOKCHAA

AJIFOMUHUSA

3.6

Keneso: nonoxenue B [lepuognueckoit cucreme XuMuyeckux 3yemMeHToB 1. 1.
MenneneeBa; CTpOEHHUE aToMa; HaxoxkiaeHue B mpupoae. Dusuueckue u
XUMUYECKHEe cBoWcTBa jxene3a. Okcunbl, rujpokcuasl u conu xenesa(ll) u

xene3a(lll), ux coctas, cCBOICTBA U TTOTyUCHUE

3.7

XHUMHUYECKUM OKCIICPUMCHT: O3HAKOMIICHHEC C o6pa3uaMI/1 MCTAJJIOB U CIIJIaBOB,




X (PU3MYECKUMU CBOWMCTBAMHU; HW3YYEHHE PE3YyIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPUAJIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJA Kajblldd M HATpus C BOJOM  (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAHUE CBOWMCTB KECTKOW BOJIBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpoAe (BO3MOXKHO —MCIIOJIb30BaHME
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKIMl HA HOHBI
(Maraus, Kaublus, ajdroMmMuHus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
Ha0JI0/IEHUE U OMKCaHUE MPOILECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HATpHS,
Kamusgs ©W  Kajablusg  (BO3MOXHO  HMCIOJIb30BAaHWE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB THUIPOKCHIA ATIOMHHHUS U THAPOKCHAA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3aja4 1o TeMe «BaxkHeilre MeTamibl 1

HnX COCIUHCHUA»

XuMus u OKpYyXKaromasa cpeia

4.1

HoBbie maTepuansl U TexHosorud. BemecTtBa u Marepualibl B TOBCEIHEBHOM
’)KU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3omnacHoe MCnoib30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. IlepBas momomipb Ipu XUMHYECKUX OXKOTaxX U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  TIpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromier cpenst [1/IK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIEeM.
[TpupoaHble HCTOYHMKM YTIIEBOJOPOJIOB (yrojb, HPUPOIHBIN ra3, HE(Th),

MPOJIYKTHI UX MepepabOTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XHUMHUYECKUM 9KCIICPUMCHT: U3YUCHUC 06pa3u0B MaTcepHraIoB (CTCKJ’IO, CIIJIaBbI

METaJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




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

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O TII03HABA€MOCTH SBJIICHUH npupoAabl, ITOHHUMAaHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAaHNA, KOMIIOHCHTAa O6H_[€I‘/‘I KYJIbTYpPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBHUAX COBPCMEHHOI'O O6HI€CTBa;

IIOHUMAHHUE MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBbIX MCTOAAX ITO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHUC HUCIIOJB30BaTh MOACIHN JJIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaIbHON NeSTETbHOCTH, CBSI3aHHBIX C XUMHEN U
COBPECMCHHBIMU TCXHOJOTUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XMMHUYECKOM HAyKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayuiei npogeccuoHanbHON AESITETbHOCTU
U clienaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(QUIBHOTO NpeaMeTa

MIpU TIEPEXO0/ie Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Bnagenue cucreMoM XHMHUYECKHMX 3HAHMH H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

BOXHEUNINE XHUMHUYECKUE ITOHATHSI: XUMHYECKUU JJIECMEHT, aToOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HCOAHOPOJHAsd CMEChb, OTHOCHUTCIIBHBIC aTOMHAA W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peaKIiysi, peaKiuu COCIUHCHHS, PEAKIMH PA3IIOKEHHs, PeaKIuu
3aMeIeHus, PeaKIuu OOMEHa, TeIIoBOM 3 (EeKT peakiuu, 3K30- U
SHIOTEPMHUYECKUE PEAKIIMH, PACTBOP, MAcCOBasi JONS XMUMHYECKOTO
3JIeMEHTa B COEAMHEHUM, MAacCOBas J10JISl U MPOLEHTHAS KOHIEHTPAIHS

BCIICCTBA B paCTBOPC, AAPO aTOMa, BHGKTpOHHBIﬁ cliou aToMa, aTOMHas




opbutanb, pamgdyc aroma, BAJICHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKAsI CBSI3b, JJIEKTPOOTPHULIATEIBHOCTD, TIOJISPHAS U HETIOJISIpHAs
KOBaJICHTHAsl ~ CBS3b, HOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIM4YecKass peméTka (aToMHas, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KATUOH, aHWOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  JTUCCOIMAlLMs, pPEeakUud HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIMH, OKUCIIUTEIh U
BOCCTAaHOBUTEJb, OKHCIIEHUE W  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XUMHYECKOE pPaBHOBECHE, OOpaTMMble M HEOOpaTHMbIC pEaKIuH,
CKOpPOCTb XMMHUYECKOW peakuuu, katanuzarop, IIJIK, xoppo3sus

METaJIJIOB, CILIABBI

2.2

OCHOBOIIOJIAararomure 3aKOHbI XHMMHUH: 3aKOH COXpAaHCHUA MACChI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHI[eJ'IeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOTapO

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU:A, TCOPHA

BHCKTpOHHTHqCCKOfI JUCCorManmn

Brnanenue ocHoBaMM XUMHYECKOM T'paMOTHOCTH, BKJIFOYAIOIIEH:

3.1

YMEHUE TPaBUIBHO HCIOJB30BaTh M3YYECHHbIE BELIECTBA U
MaTtepuangbl (B TOM YHUCJIE€ MUHEpalbHblE YAOOPEHMs, METalIbl U
CIUIaBbl, TOPOAYKTHI  MepepadOTKH  MNPUPOJHBIX  HMCTOYHUKOB
YTJIEBOJIOPOJIOB (YTJIsL, IPUPOHOTO Ta3a, HEPTH) B OBITY, CEIBCKOM
X035IIICTBE, Ha MPOM3BOACTBE M TTOHUMAaHUE 3HAUCHUS KUPOB, OCIIKOB,
VIJEBOJOB JJIsi OpraHM3Ma 4YeJoBeKa; yMEHHWE IPOTrHO3UPOBAThH

BJIMAHHNUC BCUICCTB U XUMHUYCCKUX IIPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO PUPOHYIO CPeIy

3.2

YMCHHUEC HUHTCTPUPOBATHL XUMUUCCKHUEC 3HAHHA CO 3HAHUAMHU OPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IMYHBIMH MCTOYHHMKAMU HH(OpMaLUU
0 XMMMH (Hay4yHas M HAY4YHO-TIONYJIApHAsl JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIEHWBAaTh HH(POPMAIMIO O BEIIECTBAX, HX
MpEeBpALICHUSIX M MPAKTHYECKOM  MPUMEHEHMM UM yMEHHE

HCIIOJIB30BaTh €€ AJIg PCUICHU A y‘-Ie6H0-H03HaBaTeHLHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBAMH ITOHSTUMHOI'O amnmnapara M CHMBOJHUYCCKOI'O

A3bIKa XMMUHU JJISI COCTaBJIeHUs (HOPMYJ HEOPraHMYECKHX BEILECTB,




YpPaBHEHUN  XMMMYECKMX  PEaKUMW; OCHOBAMU  XHMHYECKOU

nomeHnkiatypsl (IUPAC u TpuBHanbHO)

VMeHue OOBICHATH CBSI3b IOJOKEHHS DJIEMEHTAa B Hepnozu/lqecxoﬁ

CUCTCMEC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
9JIEKTPOHOB), PACIpPENEICHUEM JJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBbIX TPEX MEPUOIOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0  NEPUOJMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (pauyc aroma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJIOXKHBIX BEIIECTB OT IIOJIOKEHHUS DSJEMEHTOB B
[lepuognueckoit cucremMe (B MalbIX MEpUOAAX H  TJABHBIX
MOJrPyYIax) ¥ AIEKTPOHHOTO CTPOCHUS aToMa
7 YMmenue kinaccuuiupoBarh:
7.1 XUMHYECKHUE JIEMEHTHI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUU
8 YMeHue ornpenensrh:
8.1 BAJICHTHOCTh M CTENEHb OKHUCIEHHSI XMMHUYECKHUX DJIEMEHTOB, 3apsi
' HOHA
8.9 BUJI XHMHYECKOM CBSI3M M THUI KPHUCTAIMYECKOM CTPYKTYphl B
' COEIMHEHUSIX
8.3 XapakTep cpesbl B BOAHBIX PACTBOpax BEIIECTB (KUCIOT, OCHOBAaHUM)
8.4 OKHCITUTEh U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh GU3NIECKAE M XUMHYECKHIE CBOMCTBA!
NPOCTBIX BeUIeCTB (KUCIOPOJ, O30H, BOJOPOJ, rpaduT, anmas,
9.1 KpeMHu#, azoT, ¢ocdop, cepa, XJIOp, HATpuU, Kaauid, MarHuii,
KaJIbIIUM, ATFOMUHHM, JKEJIe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pacTBOpOB (BOIa,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJOPOA, OKCHUIBI M THUAPOKCHIBI
99 MetauioB |-IIA rpymnn, amomunus, meau (I1), muaka, xenesa (Il u
' [11), oxcuasr yrnepona (1l u 1V), kpemuus (1V), azora u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucras, a30THas,
¢bochopnas, yronpHas, KpeMHHEBAsE KUCJIOTA U UX COJIN)
9.3 MIPOTHO3UPOBaTh U XapaKTepU30BaThb  CBOICTBAa  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NMPUMCHCHHC BCHICCTB B
3aBUCHMMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIC YPAaBHEHUs pEaKLUi, B

10
TOM YHCJTIE:
10.1 peakiuii H'OHHOTrOo 0OMeHa
10.2 OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIX PEaKITHi
103 WUTFOCTPUPYIOIINX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyI) HEOPraHU4YECKUX BELIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHnue BIYUCIATH (IPOBOAUTD PACUETHI):
111 OTHOCHUTCIIHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI0 JIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XHUMHUYECKHX PEaKIUid U HaXOJUTh KOJIUYECTBO
' BelIecTBa, 00bEM U MacCy peareHTOB WIIH MPOYKTOB PEaKIInn
12 Brnanenue (3HaHuEe OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHusA  (HaOIoJeHue,
121 HU3MepeHue, SKCIIEPUMEHT, MOIETUPOBAHNUE) TIPU U3yUYEHUU BEIIECTB U
' XUMHYECKHUX SIBICHUH; YyMeHue chopMynupoBaTh MpoOieMy U
MIPEJITIOKUTH TIYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl C XMMHYECKHMHU BEIIECTBAMH, XUMHYECKON
' MOCYI0¥ M JIA0OPaTOPHBIM 000PYIOBAHHEM
MpaBMIaMy O€30MacHOT0 OOpaIleHus C BEIIeCTBAMU, UCTIOIb3YEeMBbIMU
B TIOBCETHEBHOW KM3HU, TIPABHJIAMH MTOBEJICHUS B LEJISIX COSpPeKEeHUS
123 3I0pOBbS M OKPYKAIOIIEH MTPHUPOTHON Cpefpl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W TMPEAOTBPAILEHUS HX BPEIHOTO
BO3/ICUCTBUA
13 Hannume mpakTHyecKnX HaBBIKOB TUTAHUPOBAHMS M OCYIICCTBICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3y4YeHUe U ONUCaHuE (PU3NUECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (bI/I3I/I‘-I€CKI/IMI/I u XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,




MJUTFOCTPUPYIOLME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecer

13.3

IIOJIYUYCHHE KHUCIIOpoda W H3YYCHUE €TI0 CBOI>'ICTB; IMOJIYYCHHE
BOAOPOJa U U3YUCHHUC €TO CBOfICTB; IMOJIYUYCHHEC YIJICKHUCJIIOIO ra3da u

HU3Y4YCHHUEC €TO CBOﬁCTB; IMOJIYy4CHHUEC aMMHAaKa U U3YUCHUEC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MacCOBOM JAOJeH

pacTBOPEHHOTO BEILIECTBA

135

MIPUMEHEHUE UHIUKATOPOB (;makmyca, METHJIOpaHkKa u
beHondranenna) s ONMpeesieHUs] XapakTepa Cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

HCCIECNOBAaHNE W OIMCAHHE CBOMCTB HCOPraHM4CCKUX  BCIICCTB
Pa3IMYHBIX KJIACCOB; U3YUCHUC BSaHMOHeﬁCTBHH KHCJIOT C MCTalllaMu,
OKCHJaMU MCTAaJJIOB, PaCTBOPUMBIMHA n HEPACTBOPHUMBbIMU
OCHOBAHHUAMH, COJEIMH; TIIOJIYUYCHHEC HEPACTBOPUMBIX OCHOBaHHfI;
BBITCCHCHHMEC OJHOro M™McETajljla JApyruMm U3  pacTBOpa  COJIH,
HUCCICIOBAHUC aM(I)OTepHBIX CBOICTB TUAPOKCUAOB AJIIOMUHHUA U

IAHKA

13.7

PCHICHUC SKCICPUMCHTAJIbHBIX 3a1a4 110 TCMaM: «OCHOBHBIE KIIACCHI
HCOPTraHNYCCKUX CoeﬂHHeHHﬁ)); <<3J'I€KTpOJ'II/ITI/I‘IeCKa$I
JUCCOIH AU, «BaxHelmue HEMETaAUIBLI U HX COCAUHCHUA,

«BaxHelIe MeTajabl U UX COCIUHEHU

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  MPHU3HAKH
MPOTEKaHMUs peakii MOHHOro oOMeHa; KaueCTBEHHbIE PeakIuu Ha
MPHUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
nonua-, cynbdar-, Qocdar-, kapOoHaT-,  CHIMKAT-aHUOHBHI,
THIIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJIbIUs, ATFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYmMmenue:

141

MPECTaBIATh pe3yabTaThl dAKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNnbCTB, TpadUKOB M TaOMMII U BBIABIATH SMIUPUUYECKHE

3aKOHOMCPHOCTH

14.2

YCTaHABIMBATh CBSA3U MEXIY peaTbHO HAOIIOJAeMBIMU XUMHUYECKUMHU
SBJICHUSIMU U TMPOIIECCAMHU, IPOUCXOIALUIUMHI B MaKpO- U MUKPOMUPE,

OOBSICHATH MPUYUHBI MHOT000pa3Hsl BELIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘IaJIBHBIe XUMHUYCCKUEC ITOHATHUA

11

Yucrteie BemecTBa U cMecu. CrocoObl pa3ieneHus: cMeceit

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue diieMeHTBhl. CHMBOIBI  XMMHYECKHX

3JICMCHTOB. HpOCTHC H CJIOXKHBIC BCIICCTBA.

1.3

Xumnueckas popmysa. BaneHTHOCTh aTOMOB XMMUYECKHUX 3J1eMeHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOocuTeNbHAs aToOMHas Macca.
OrtHocutenpHas MOJICKYJIsIpHad mMacca. MaccoBas D011 XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHHNU

1.5

KommgectBo BemecTBa. Mosib. Monsipaas Macca. MolsipHbId 00BEM Ta30B.

Bzaumocssi3b KOJIMYCCTBA, MACChl U YHUCJIda CTPYKTYPHBIX CAUHUI] BEIICCTBA

1.6

dm3pyeckie 1 XUMHUYECKHAE SBIICHHS. XUMHUYECKas peakuuga u e€ IIpHU3HAKH.

3akoH COXPAaHCHUSA MACChI BCHICCTB. XHMHUYECKHUE YpaBHCHUA

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH H HepI/IOI[I/ILIeCKa}I CUCTEMAa XHMHUYCCKHUX OJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX 3eMeHTOB [[. 1.
Menpneneesa. [lepuoasl u rpymnmnsl. OU3NYECKUA CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€prHoaa U I'pyHIIbl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX saep. M3otombl. Dnextponbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0ueK aTOMOB TMepBbIX 20 XUMHYECKUX 3IIEMEHTOB

[Tepuonnueckoit cucremsl [I.1. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XHUMHYECKUX 3JICMCHTOB IEPBBIX TpéX
NnepuoaoB, KaJiid, KaJlbIHA (paJ:[I/cha aTOMOB, JJICKTPOOTPHULATCIBHOCTH,
MECTATNIMYECCKUX W  HEMETATNIMYCCKUX CBOﬁCTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJOXKCHUCM JJICMCHTOB B Hepno,unqecxoﬁ CUCTEME H

CTPOCHUEM HUX AaTOMOB

Crpoenue BeliecTBa

3.1

Xumuyeckass cBsi3b. KoBajeHTHas (HoJsipHass W HENOJSpHasl) CBA3b.
DNEeKTPOOTPULIATETLHOCTh ~ XUMHUYECKUX  31eMeHToB.  oHHass  CBs3b.

Metamnuueckas CBI3b




3.2

Tunbl KpUCTAIUIMYECKUX PEIIETOK (aTOMHas, HWOHHAs, METaJUINYecKas),
3aBUCUMOCTb CBOMCTB BEIIIECTBAa OT THIA KPUCTALIMYECKON PEETKH U BHUIA

XUMHUYECKON CBI3U

Baxwnerlie npeAcTaBUTENM HEOPraHWYECKUX BelecTB. Hemeramnel u ux

COCOAUHECHUS. MeTamisl ¥ uX COCIUHCHUA

4.1

Knaccudpukanus m HOMEHKIATypa HEOPTaHUYECKUX COCIUHEHUH: OKCHIIOB
(conmeobpasyrommue: OCHOBHBIC, KHCIJIOTHBIE, ampoTepHbIC) u
HecoJieoOpa3yromue; OCHOBaHWN (IENOYM W HEPACTBOPHMBIE OCHOBAHUS);
KHCJIOT  (KUCIIOpOJCOAEepKAIIMEe ¢  OECKUCIOPOJIHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIel (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHUMHYECKHE CBOMCTBa INPOCTBIX  BCIICCTB-HECMCTAJLJIOB!:

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusznueckue W XHMUYECKHE CBOMCTBA IMMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpuda, Kajldud, Marovud WM KaJlblIuA, aJJFOMHUHUSA, KCJIC3d. BHCKTpOXHMI/I‘ICCKI/Iﬁ

PSAI HAIPSKEHUN METAJLIOB

4.4

duznueckue U XUMHYECKHE CBOMCTBA BOAOPOIHBIX CO€OUHEHHI HEMETalIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckne W XMMHUYECKHE CBOWCTBAa OKCHAOB HemertawioB: cepsl (1V, VI),
asorta(ll, 1V, V), dochopa(lll, V), yrinepoxa(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHJOB HEMETAJIJIIOB

4.6

Xumnueckue cpoiictBa okcunoB: MetamioB |A-IIIA rpynm, mmaka, meau(ll) u

xemnesa(ll, 1). [TomyueHre OKCHIOB METAIIJIOB

4.7

XUMHUECKHE CBOMCTBA OCHOBAaHUI M aM(OTEPHBIX THAPOKCHIIOB (Ha mpumepe
THAPOKCUIOB  aJIOMUHHS, JKene3a, IuHKa). [lomyueHume ocHoBaHUN U

aM(OTEPHBIX TUAPOKCUIOB

4.8

OOme XMMHUYEeCKHe CBOWCTBA KHCIOT: XJOPOBOJIOPOJHON, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochHOpHOU, KPEeMHHEBOW, yroibHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEPHOM H Aa30THOM KHCIOT.

[Tonyuyenue kucmot

4.9

OO0ue xuMu4yeckre cBoiicTBa cpenHux coneil. [lomyuenue coneit

4.10

[Monmyyenne, coOupaHme, pacliO3HaBaHHE BOAOPONA, KHCIOPOJa, aMMHAaKa,

YTJIEKHUCIIOTO Ta3a B JIaOpaTopuu
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[TonyyeHne amMmmHuaka, CEpHOM M a30THOM KHUCIOT B NMPOMBINUIEHHOCTH. O01ue

CIIOCOOBI IMOJIYYCHH MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTAaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Krnaccudukanus XMMUYECKUX pEaKkIMil M0 Pa3IMYHBIM [IPU3HAKAM: MO YUCITY H
COCTaBy Y4YaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemioBoMy 3¢¢dekrty, 1o

H3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKUX YJIEMEHTOB

5.2

TennoBoit 3G heKT XMMUIECKOH peakiny, TEPMOXUMUYECKUE YpaBHEHUS. JK30-

U OHAOTCPMHUUYCCKHUE PCAKIHH. TepMOXI/IMI/I‘IeCKI/Ie YpPpaBHCHUSA

5.3

OKuUCIINTEIBHOBOCCTAHOBUTENbHbBIE peakui. OKUCIUTENN U BOCCTAaHOBUTEIIU.
IIponeccbl  OKUCIIEHMSI UM BOCCTaHOBJIEHHUSA.  OJIEKTPOHHBIA  OajnaHc

OKHCJIMTETLHOBOCCTAHOBUTEIILHOM pe€aKnuun

5.4

Teopus 351eKTpOIUTHYECKON nucconuanuu. KaTnonsl, aHMOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CumbHbIE U ClIa0bIe QJICKTPOJIUTLI. CreneHb AucCcoranumn

5.5

Peaknum moHHOTO OOMEHA. YCJIOBHS TPOTEKAaHUs PEaKIMii MOHHOrOo oOMeHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPAaBHCHUS peaKHI/Iﬁ

XuMmus 1 OKpYy’Karomiasa cpelia

6.1

BemecrBa m Marepuansl B TIOBCEJHEBHOM JKM3HM 4YeloOBeKa. be3omacHoe
UCIOJb30BAHUE BELIECTB M XUMHMUYECKUX peakUuil B jaboparopun H OBITY.

HepBasf IIOMOIIb TP XUMHUYCCKUX OKOTaX U OTPABJICHHUAX

6.2

XUMHUECKOe 3arpsi3HEHHE OKpyXkaromed cpelabl  (KUCIOTHBIE — JIOXKIH,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MperoTBpaIICHUs
[Ipenensnas nomyctumas koHueHtpanus Bemects (IIJK). Ponp xumuu B
pelIeHNH HKOJIOTHUECKUX TMpolieM. VYcCuiIeHHe MapHUKOBOro »ddexra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAUHEHHH B
ObITYy, MEIWIMHE, MPOMBIIIJICHHOCTH U CelbCKOM Xxo3sicTBe. [Ipumenenue
METAJUIOB M CIUIaBOB (CTajlb, YYT'yH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coequHeHuH. [loHsTHEe 0 KOppO3uK METaNIJIOB, OCHOBHBIE

CITIOCOOBI 3alIUTHI UX OT KOPPO3UH

6.4

[IpupoaHble UCTOYHUKU YTIEBOJIOPOAOB (Yroyib, MNPUPOIHBIA ra3, HedTh),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayasbHBIE TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTHIeH, STaHOJI, TJIMLEPUH, YKCYCHasl KUCIIOTa).
[onsiTne 0 OMOJIOTMYECKN BAKHBIX BELIECTBAX: JKUpax, Oellkax, yrieBoiax — U ux

POJIM B JKU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynaM XUMHYECKUX COCAMHEHUI
1.2 Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEIIIECTBA B pacCTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumwusa. 8 knacc: yuebHuK/0.C. FabpuensaH, U.I. Octpoymos, C.A. CnagKkos. — 5-e usg,, crtep.-
Mocksa lMpocselweHune, 2024. — 175 c.: un.
2. Xumusa. 9 Knacc: yuebHuK/0.C. FabpuensH, WN.I. Octpoymos, C.A. ChagKos. — 5-e usg,, crtep.-

Mocksa lMpocselweHune, 2024, — 224 c.: un.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. Xumus : 8—9-e Knacchbl : 6a30BbIN YPOBEHb : MeToauYeckoe nocobue K yyebHunkam O.
C. Tabpuensana, N.T. Octpoymosa, C. A. Cnagkosa / O. C. labpuensan, C. A. Chagkos. — 4-e n3a,,

nepepab. — Mocksa : MpoceeuweHune, 2022. — 80 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

MyabTuMeauiiHbIC Pe3eHTALMU:

Buneoypoku, mpe3eHTaiu, OJMMITHAIbL:

info@futuredyou.ru - IMopran HarmmonansHoH 00pa30BaTEIbLHON IPOIPAMMEI
«MHTEJUIEKTYAJIbHO — TBOPYECKHUH NMOTEeHIIMaN Poccumy;

info@aktalant.ru — caliT UCTAaHIIMOHHBIX KOHKYPCOB M BUKTOPHH

Hogpiii ypox' INfO@novyurok.ru - MexayHapo IHbIe OJIUIL — TYPHUPBI JUIS
YYEHHUKOB, KOHCIIEKThI YPOKOB

repetitor.1c.ru "1C: MyasTuMenaua' - penerutop on-line. MynbTUMeTUIHBII
KypC MIKOJLHON XUMHH ¢ KOTOPBIM, eciu y Bac HeT CD-nucka, MOKHO
no3aHuMaThcst ON-line. HeoOxommuma peructpaliusi, HO 3TO Je0 5-TH CEKYH/I.
Pa3nenbr: OCcHOBBI TeopeTHUecKor XumMuu. Heopranuueckass XUMHUs.
Opranunyeckas xumusi. [logroroka B BY3. B kaxoii rnaBe Kkypca ecTh
MIPUMEPHI U 33]1a4U C OTBETAMH U PEIICHUSIMU.

https://infourok.ru

http://himiya-video.com/



mailto:info@future4you.ru
mailto:info@novyurok.ru
http://www.repetitor.1c.ru/online/disp.asp?10;3
https://infourok.ru/
http://himiya-video.com/

https://interneturok.ru/chemistry/ - KYPCBI (onnaiin-o6yuenue), TECTBI,
OJIMMIINA 1bl, BUJIEOYPOKU, BUBJIMOTEKA

MartepuaJjibl 1J51 KOMIILIOTEPHOT0 TECTUPOBAHUS U JIJIS1 MOATOTOBKH K
TI'NA no xumumn:

http://school-collection.edu.ru - Exnnas kojsieKiusi u(pPoBbIX
o0pa3oBaTe/IbHBIX PeCypcoB

Sdamgia.ru — o6pa3zoBaTeNbHBINA TOPTAJ IS MTOJTOTOBKH K SK3aMEHAM:
https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro

Ayano (BH€0) MATEepHAJIbI:

CD-ROM: 6ubnmoTeka 3JIeKTPOHHBIX HAMISIAHBIX ocoouit. Xumus (Ha 10
JIMCKaX),

CD-ROM : BupTyanpHasg XuMU4ecKas J1JabopaTopus

CD-ROM : snexktponnoe npusoxenue (DVD) k yueOnuky Pynsutuca I'.E.,
®enpamana O.I°

JJIeKTPOHHBIE ONOJINOTEKH:

http://www.alleng.ru/ - Dnekrponnas OndIMoTEeKa y4eOHOM TUTEPATYPHI
http://chemistry-chemists.com/Libraries. — snekTpoHHass OMOIMOTEKA MO XMMHH,
dusuke.

http://windows.edu/ru - «kEnnHoe OKHO 0OCTyma K 00pa30BaTeIbHBIM PECYpPCamy»
(OecrimaTHast HIEKTpOHHAsA OMOIMOTEKA)

http://www.chem.msu.su/rus/elibrary/ - snektponHas OuOnMHOTEKa Yy4eOHBIX
MaTepHaoB MO XUMUHU
http://www.nehudlit.ru/books/subcat352.html
onbnuoTexa. XuMus

HCXYHOXKCCTBCHHAsA

Oo0pa3zoBaTebHbIC PeCYPChI CeTH HHTEPHET:

«EnunHast koyutekims mudpoBbix 00pa3oBaTelbHBIX pecypcoBy - http://school-
collektion.edu/ru

«DenepanbHbIi HHCTUTYT MEJArOrHueCcKuX U3MepeHuin» - http://www.fipi.ru
«®DenepasibHbIi  LIEHTP HWH(POPMAIMOHHBIX 00pa30BaTEIbHBIX PECYpPCOB» -
http://fcior.edu.ru

https://proshkolu.info —«3nexTporHOE MeproAnYECKOe U3TAHNE)

college.ru - pazgen "OTkpbITOro Koaemka' mo xumuu. On-line rectupoBanue
(HE00X0IMMa peTUCTpaIus).



https://interneturok.ru/chemistry/
http://school-collection.edu.ru/
https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/
http://www.alleng.ru/
http://chemistry-chemists.com/Libraries
http://windows.edu/ru
http://www.nehudlit.ru/books/subcat352.html
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://www.fipi.ru/
https://proshkolu.info/
http://college.ru/chemistry/

school-sector.relarn.ru - CaiiT cogep>XKUT TEKCTOBbIE U rpapUyecKie MaTepUaIbI
( school-sector.relarn.ru ). Bce 3T Matepuaiibl pa3MeIieHbI U 110 aapecy -
informika.ru

DJIEKTPOHHbIE Y4eOHUKH

e chem.msu.suU - Ha caiite " XuMuuyeckas HayKa U 00pa3oBaHue B
Poccun": "JaexkTpoHHas O0uMO1HOTEKA IO XUMUM'"' -

chem.msu.su (pa3aen "Marepuaisi 11t mKOIbHUKOB") 1 "I1IkoIBHOE
XxuMudeckoe oopazoBanue B Poccuu: crangapTsl, yueOHUKH, OJIMMITHAIBI,
9K3aMeHbI" - CheM.MSU.SU (MaTepuabl Ui yYUTeIeH U IIKOJIbHUKOB).

e hemi.nsu.ru "OcHoBbl xXuMuH" - DJIEKTPOHHBIN yueOHHK. Internet-
u3/1aHue, ucrpasieHHoe u gonoigHenHoe. HoBocubupck: HI'Y, 2001-2006.
noueHt HI'Y A.B. Manyiinos u B.H. PoguoHoB. OT0 3KkCiepUMEHTaIbHbBIN
y4eOHUK 1o 0011el 1 HeopraHudeckon xumun 1uia 8-11 kmaccos,
npenHa3HauYeHHBINA KaK JIsl HAYaJIbHOTO OOyUYEHUSs, TaK U [T IOATOTOBKH
K 9K3aM€HaM B By3. Bce pa3iensl yueOHMKa XOpOIIO WIUTFOCTPUPOBAHBI.
[Tmroc mpuoKeHus: TEPMUHBI, IEPUOIUUECKAs] CHCTEMA, OTBETHI K
3a/1auaM M JIp.

e chemistry.ssu.samara.ru - "Opranndeckasi xumus'" DIESKTPOHHBIN YIeOHHK

JUTs cpeHel Kokl (aBTOphI - epsOuna, Kantapus, ConoBos,
Camapckuit yauBepcurert, kad. opr. xumun) OO0beMHas U XOpOIIo
WJUTIOCTPUPOBAHHAsS AJIEKTPOHHAs KHUTA. Pazmeriena Ha caiite xuMmdaxa
Camapckoro YHuBepcuteTa. (= cnit.ssau.ru )

e chem.msu.su - "JKcnepuMeHTAIbLHBINH Y4eOHUK XUMUH 115 8-10 U 9-10

kaaccoB' XKykos C.T. u ero npogomkeHue chem.msu.su -
"JIKkcnepuMeHTAJbHbIN ydeOHuKk xumuu 11 10-ro u 11-ro kiaaccos'

(13 penien3uu k yueOHUKY: "DTH yueOHbIC TOCOOUS MOXKHO Ha3BaTh
yHUKanbHbIMU. CTporasi cuctema OnpeIeNIeHUd COYETaeTCs B HUX C
HAy4YHOU CTPOroCThIO U310KeHus. [locoOus oueHb XOpOUIH IS y4aluxcst
11-x kyaccoB, MOBTOPSIONIMX XUMHUIO HAKaHYHE BBIMTYCKHBIX U
BCTYIUTENbHBIX 9K3aMEHOB (K T€CTOBOMY ENIMHOMY rocy1apCTBEHHOMY
9K3aMEHY 9TO HE OTHOCHUTCS, /ISl HEro YYeOHUKH CIIUIIKOM "yMHBIE".)


http://school-sector.relarn.ru/nsm/chemistry/START.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://www.informika.ru/text/database/chemy/START.html
http://www.chem.msu.su/rus/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.chem.msu.su/rus/school_edu/
http://www.hemi.nsu.ru/
http://www.chemistry.ssu.samara.ru/
http://cnit.ssau.ru/organics/index.htm
http://www.chem.msu.su/rus/school/zhukov1/welcome.html
http://www.chem.msu.su/rus/school/zhukov/welcome.html

e chem.msu.suU - HeOOJBIIO IEKTPOHHBIN yueOHUK " TpyAHbIe TEMBbI

IKO0JbHOro Kypca xumuu'' B.B. 3aropckuii. (B mepByto ouepenb JJis
YUUTEJICH XUMUH )

e alhimikov.net - caiir "alhimikov.net". Conepskanue: 3J€KTPOHHBIN y4eOHUK

"OCHOBBI 0011IeH U HeopraHudecKor XxumMuu'" st 8-9 ki1.; Xumudeckue
taOuier, CKkayaTh MEPUOIUUECKYIO cucTeMy U nporpammy PL Table 4.2 a
TaK)Xe€ CMOTPETh Ha caiiTe " XMMHUYECKHE 3JIEMEHTHI" - 3TO NEPUOINYECKAS
TabnuIa ¢ MoAPOOHBIM OMMMCAHUEM BCeX AeMeHTOB; Kinaccubukarms
BEILIECTB, peaklmii; B paznaeine "TecTel" MOXKHO CKadaTh NporpaMmmy
Yuusepcanbhbiil TecT 3.0.0.4 - 9,5 MO; Ypoku; Penienue 3a1a4 v MH.

Ap.

e alhimik.ru - "Aaxumuk" CoBeTbl aOUTYPHEHTY. YUUTEIIO0 XHMHUH.
CupaBounuk alhimik.ru (ouens OoJblirast mogdopka TabIUIL U
CIIPaBOYHBIX MaTepuaioB). Becemas xumus. HoBocTu, OnuMiimnaibl,
KyHcTkamepa (Macca HHTEPECHBIX HCTOPUYCCKHUX CBEJICHUI) U ip. B
yacTHOCTH, B ynTaiabHoM 3aie alhimik.ru ects xamxkka alhimik.ru -
"Xumus s 1r0003HaTeNILHBIX. OCHOBBI XMMUM U 3aHUMATEIIbHBIC
onbIThl" I'pocce 3., Balicmanrtens X. (mep. ¢ HEMEKOro). (A Takke MHOTO
JAPYTUX UHTEPECHBIX CTaTeH M KHIKEK. ).

e alhimik.ru - B paznesne [1Y: Tunsl 1 HOMEHKJIATYPA HEOPTAHNYECKHX
BemrectB alhimik.ru ; Knaccudukanus u HOMEHKIIaTypa OpraHHYECKUX
BemiecTB alhimik.ru ; [Teproaudueckas cucrema 3;ieMeHTOB MeH eneeBa u
Ip., a TaKKe DIEKTPOHHBIC MOCOOUS (1S BBICIIICH IITKOJIBI, HO OyIyT
MOJIE3HBI M IIKOJIbHUKAM, JKEJIAIOIINM 3HAaTh XUMUIO Jrydiie): CTpoeHue

BellecTBa; [[pakTUKyM M0 HEOPraHMYECKOW XUMHH; 3aJIa4HUK 110
HEOPraHN4E€CKOW XUMUHU U JIp.

e alhimik.ru - "Becemas xumus" HeBeposTHBIC MpeBpaIieHus BEIIECTB, C
IIYMHBIMH (peiiepBepKaMu, HEOXKHMIaHHBIMH TTePEIINBAMH I[BETA.

e ru.wikipedia.org - saiukaoneaus Bukunenus, kateropus - "Xumus', B
gacTHOCTH: rU.wikipedia.org - xumudeckwii moprtai u ru.wikipedia.org -
"Pa3znensl" Ha cTpanuiie Xumusl.

e schoolchemistry.by.ru - "IllkonapHas xumus' Y4ueOHO-CIPaBOYHBIN
matepuain. Coopauk Tadnui. TonkoBslil cioBaps. Pedeparsr. Llnapranku.

Ynpaxkuenus, 3aaaun. Tectel. Ckauath mporpammser schoolchemistry.by.ru

Hanpumep: DIeKTpoHHas Tabnuia Menaeneesa, Y paBHUBANIKA PEAKIIHiA,


http://www.chem.msu.su/rus/teaching/Zagorskii/welcome.html
http://www.alhimikov.net/
http://www.alhimik.ru/
http://www.alhimik.ru/spravki.html
http://www.alhimik.ru/read/read0.html
http://www.alhimik.ru/read/grosse0.html
http://www.alhimik.ru/tsen_uk.html
http://www.alhimik.ru/sprav/tips.htm
http://www.alhimik.ru/sprav/name02.html
http://www.alhimik.ru/fun/fun.htm
http://ru.wikipedia.org/wiki/Категория:Химия
http://ru.wikipedia.org/wiki/Портал:Химия
http://ru.wikipedia.org/wiki/Химия
http://schoolchemistry.by.ru/
http://schoolchemistry.by.ru/programs/programs.htm

Brruncnenue MoiexyasipHON Macchl U Jip. (callT He ooHoBisieTcs ¢ 2003r,
HO pa3JIMYHBIX ITOJIE3HBIX MATEPHAIOB TaM MHOTO)

e chemistry.narod.ru - caiit "Mup xumuun' Pa3aensr: TaOnumb -
Ilepuoouueckasa cucmema rnemenmog (U 1ETIKE IO FIEMEHTY
NOosIBJIsIETCSt OOJbIIAs CTaThs ¢ MHGOpMalueil); PacTBopuMOCTh KUCIIOT,
coJield, ocHoBaHM; Temneparypsl 11aBiIeHUs, KunieHus...; Koncepeanmut
(6 Tabm.) - Bcero 27. IIporpammer: MX Tabnunia MenpeneeBa (ckauathb
174 KO) - npu Ha)XaTUH HA 3JEMEHT B TAOJIMYKE MOSBIISIOTCS OCHOBHBIE
CBEJICHUS - Macca, TeMieparypa u ap. u np. MX Pacteop (199 K6) - nns
OTpeJIeTICHUs] MaCChl BEIIECTBA MPU MIPUTOTOBICHUH PACTBOPOB. OIBITHI
(8). OnpiTh! 111 Joma (8). OOIACTH XUMHUH.

e chemworld.narod.ru - caiit ""Chemworld.Narod.Ru"" Pa3aensr: [Ipaktuka -
IIKOJIBHBIE OMBITHI, SKCIIEPUMEHTHI U MH. J1p.; CTaTby 110 HCTOPUH;
Pedepatsr; bubnnoreka - MHOTO pa3inUyHbIX MyOJIMKalUi, B YACTHOCTH
3]1eCh MOXHO CKavaTh 1EeTUKoM "Xumus 1ist mobo3HarenbHbix" (1,6 MO -
910 224cTp. B Worde co cxemamu 1 pucyHKamu ); OIUMITHA/IbI;
CrpaBounble MaTepuaiibl, CoBaps TepmuHoB chemworld.narod.ru ;
[Iporpammel, B 4aCTHOCTH JIEKTPOHHBINA yueOHUK "Xumus" u ap.;
Ccebuiku; O030p5I U TIp.

e classchem.narod.ru - "Knaccupukamus XuMudecKuX peakuuia" -

HETUJIOXOM KOMITAKTHBIN CalT, BHIMOJHEHHBIA aBTOPOM B KaUECTBE
AK3aMEHAIMOHHOTO pedepara 1Mo XUMHH.

e webelements.narod.ru - OH-J1aiiH CIIPaBOYHUK 1O XUMHYECKUM 3JICMEHTaM.

[TonpoOHast uadopmaliust 000 BCex OCHOBHBIX JIEMEHTaX, B CIIPABOYHUKE
€CTh DJIEMEHTHI, OTKPBIThIE COBceM HenaBHo. Mudbopmarus o [1.1.
Menneneese, rajgepesi TOPTPETOB yaeHoro. bombinas nomgbdopka
FOMOPUCTUYECKUX CTaTeil U3 00JaCTH XUMHH.

e maratakm.narod.ru - "BupTyajabHasi XuMHYecKasi IKoJa" YUuTensam -

METOAMYECKUI KaOWHET (MOYypOYHOE IJIAHUPOBAHUE U T.I1.). Y UCHHUKAM -
TCCTHI, Ta6J'H/II_IBI, MATEMATHNUYCCKHUEC MCTOAbI PCIICHUA PACUCTHLIX 3a1a4 I10
xumun maratakm.narod.ru .

e him.1september.ru - "SI uay Ha ypok xumuu'". Ctatbu (He MHOTO) I10
paznenam: OcHOBHBIC OHATHSL XUMHH, CTPOCHUE BEIIECTB; XUMHUECKHE


http://www.chemistry.narod.ru/
http://chemworld.narod.ru/
http://chemworld.narod.ru/referance/slovar.html
http://classchem.narod.ru/home.htm
http://www.webelements.narod.ru/
http://maratakm.narod.ru/
http://maratakm.narod.ru/matmet.htm
http://him.1september.ru/urok/

peakiuu, pacueTsl; Heoprannueckue coequnenus; Opranuyeckue
BelecTBa; Poiab XuMuM B JKU3HU U JIP.

e bobych.ru - Xumus Ha "boObra.py" (OCHOBBI TEOPETHYECKOH XHMHUM.
Heoprannyeckasi xumusi. Oprannveckas xumus. Kparkumii kypce
XHMHH.

e n-t.org - Ha caiite: anexkrponnas oudiauoreka "Hayka u TexHuka" -
"IMonyasipHasi OM0JIMOTEKA XUMUYECKHUX 3JIeMeHTOB' IHTepecHas u
JOCTaTOYHO €MKasi MoA00pKa CBeAeHUM 1o Kaxkaomy u3 107 3yieMeHToB,
BBITIOJIHEHHAS Ha OCHOBE MyOIMKanuii )KypHaia "Xumus v ku3up". s
IIKOJILHUKOB, yuuTenei, cryaeHToB. (Ilonesno, uutepecHo - nouuraiire !,
TO e camoe Ha chem.Km.ru - Onementsr) MHpOpMaIus moxoxa Ha
AHAJIOTMYHYIO Ha caiTe "Mup xumMun'", HO BCE-TaKH YaCTO U OTJIMYAETCA.

e N-1.0rg - Ha ITOM K€ calTe KHIKKa "' Xumus BOKpYr Hac", Kykymkna
I0.H., M.-1992.

e n-t.org - u emte HeOobIasg moadOpKa "Pekopabl B HAYKE U TEXHHKE.
OneMeHThI" ( caMbIil JIETKUM, TSKEIbIN, TBEPABINA, MPOYHBIN, TOPOTOil U

T.J1.)

e experiment.edu.ru - KOJJICKIUS MaTEPUAIIOB IO TEME

"EcrecTBeHHOHaY4YHbIe IKcnIepuMeHThI" Ha PoccniickoMm
00111600pa30BaTeILHOM MOpTAJIE.

e chemistry.r2.ru - "Xumust aist mkoJabHuKoB" caiit /. Bonorosa. [{is

YUHUTENEH U YUEHHKOB. TIOYPOYHOE TUIAaHUPOBAHUE IS 8X, 9X KI1accos,
KOHTPOJIbHBIE pa0OThI 10 OCHOBHBIM LIKOJIbHBIM T€MaM, 3aJaHus IS
MIPOBEJCHUS IIKOJIBHBIX OJMMITHA/I, SK3aMEHAI[MOHHbIE OUIIETHI.

e anriintern.com - Kypc xumuu J1s cpeHei mkoutbl. - OcHoBBI Xumun. O0mas

N HCOPTraHNYCCKasd XUMMA.

e all-met.narod.ru - "3anumarenbHass XuMus: Bce 0 Mmetasuiax' . Ha calite

cobpana uHbOpMaIUI 0 MeTaJIax: (PU3NISCKUE, XUMHUICCKHIE CBONCTBA,
HaxOXJEHUE B IPUPOJIE, MpuMeHenne. UuTepecHsie (pakThl, UCTOPHUH
OTKPBITHS METAJIIOB.

e home.uic.tula.ru "3anumarennnas xumusa' caiit BsdeciaBa Aprenosa.

Odenn 60mbIIas TOAOOPKA MAaTEPUATIOB MO TeMe ""3aHUMATEbHBIE OTBITHI"
home.uic.tula.ru . A taxxe "XuMudeckne UCTOPUN U UCTOPHSI XUMHAN"



http://bobych.ru/lection/himiya/
http://www.n-t.org/ri/ps/
http://chem.km.ru/
http://www.n-t.org/ri/kk/hm.htm
http://www.n-t.org/tp/in/rnt02.htm
http://experiment.edu.ru/
http://chemistry.r2.ru/
http://www.anriintern.com/chemistry/
http://all-met.narod.ru/
http://home.uic.tula.ru/~zanchem/
http://home.uic.tula.ru/~zanchem/opyty.htm

(Tabmuma MennaeneeBa, Kak OTKphIBAIMCH pEKHAE SJIEMEHTHI U TIP. );
"ONuU30/1bI U3 KU3HU BEIMKUX XUMHUKOB"; " X1MUs BOKpyT Hac";
"UntepecHsie GakThl"; "HeoObIUHbIE XUMUYECKUE PEAKIINH. XUMUYECKUE
Kypbe3bl"; "FOMop" (XuMHUUYeCKHre aHEKAOTHI).

e kontren.narod.ru - "Koutpen - Xumus ais BceX" cailT crapiiero
npenoaaBarens xuMpaka Trom.I'Y Mosxkaesa .M. Paznen Ctynenram,

YUUTENSIM. .. - U3 IIKOJIBHOTO Kypca, XUMHUUECKUN HKCIIEPUMEHT, METOIUKA
oOyueHuto pemeHus 3aaad. Jx3amen EI'D. Onumnuana.

e veronium.narod.ru - caiit "Beporuym" I[ToHeMHOT'Y 000 BceM - OT aIXUMHUH

110 4yenoBek u xumus. Tabmuuesl. [Iporpammel (MHOTO, 0COOEHHO
HMHTEPECHBI 0OJIbIIINE MOI00PKU CCHIJIOK Ha XUMUUYECKHE MPOTPaMMBbI Ha
JIPYTUX CEpPBEpax).

e fio.novgorod.ru - "3HaKOMbTECh, XUMHS" - HEOOJIBIIIONW CANUT YUHUTEIISA

YymakoBoii B.H., B yacTHOCTH NOMyJISIpHO 00 OTKPBITUH MTEPUOIUYECKOTO
3akoHa fio.novgorod.ru .

e chemexperiment.narod.ru - HEOOJIBIIION CAUT MO HA3BAHUEM

"OkcnepumenTanbHas xumus'" Paznensl: UHTepecHbie onbIThI (7);
Kpucramnel, BeipammBanue kpructamuioB; HEMHOro nupoTeXHUKH.

e markpolyak.narod.ru - Ha caiite MOXHO cCKa4aTh MPOrpaMmy
"Ilepuoanueckas cucrema djemeHToB" (4,3 M6). ABTOop Mapk Ilomsik.
[Iporpamma mpeacTaBisieT cO00M CIIPaBOYHHUK 110 BCEM XMMUYECKUM
aneMeHTaM Tabnuikl MeHeneeBa. A Takke MOXKHO CKadaTh Mporpammy

"Xumust 1 WOrd" mo3BoJISIFOIIY O CIIPABUTHCS C BBOJIOM XMMUYECKHX
dopmyn u cumBosioB B MS Word (1,2 M0O) u ap.

e carbon3.narod.ru - "¥Yraepoa". Caiit Imurpust ®Enoposa 1jIst HIKOJILHUKOB

00 yriepoje, ero CoeIMHeHUsX, (opMax, XUMHYECKUX CBOMCTBAX U TIP.

e lseptember.ru (= chemworld.narod.ru ) - ctatest "UmenHble peakuu' (wim
Hctopus Hayku B IIKOJBHOM Kypce OpraHM4ecKoi xumuun). B

aﬂ(i)aBI/ITHOM MOpAAKE MPEACTABIICHBI HMCHHBIC PCAKIINH C KOTOPBIMHU
MOT'YT BCTPETUTHCA YUCHHUKH B INIKOJIBHOM KYpPCE OpFaHH‘IeCKOﬁ XUMHUU.

e experiment.edu.ru - Xuvimusi: KOJUIEKIMs ONbITOB. KOJIEKIIMs BUACOPOIUKOB
OIIBITOB IO MPOrpaMMe MIKOJIbHON XUMuHK B (hopmarax quicktime u wmv.
CHabskeHbI aBTOPCKUM KOMMEHTapreM (OIMHMCaHKE OIbITa U €T0


http://www.kontren.narod.ru/
http://www.veronium.narod.ru/
http://fio.novgorod.ru/projects/Project691/index.htm
http://fio.novgorod.ru/projects/Project691/zakon.htm
http://www.chemexperiment.narod.ru/
http://markpolyak.narod.ru/soft/PT/index.html#Download
http://carbon3.narod.ru/
http://www.1september.ru/ru/him/2000/no38_1.htm
http://chemworld.narod.ru/uchitel/imen.html
http://experiment.edu.ru/

nmoctaHoBka). CBeneHust 00 000pyIOBaHUY M TEXHUKE 0€30MTaCHOCTH.
PyGpukatop 1o pasjeiam.

e jergym.hiedu.cz - moadopka ccbutok (15) Ha IEpHOAMISCKHE CHCTEMBI

OJICMCHTOB MGH,ZIGJICGBa.

e physchem.chimfak.rsu.ru - "KpaTkuii ouepk ncropuu xumun'' JIeB4eHKOB
C.U. PoctoB u/J1: U3a-Bo Poct. yH-Ta, 2006 . — 112 c.

e m281.narod.ru - ITepuoguveckas cucrema sneMenToB (Hosast). I mMHHBIH

BAPUAHT.
e edu.yar.ru - Onucanue 30 MPOCTHIX U JIOCTYITHBIX OTBITOB MO XHMUHU.

e 51226.net.ru cait mkomsr 1226 - "Xumusa" OnbITB IO XUMUH, TITAPTaTKH,
ouorpaduu yuyeHbIX.

e belsoch.exe.by (wm 31eck vargin.mephi.ru )- mporpamma Table 3.40.
Ckauatsb - 1,04 (peanbro 1,28) M6. Table - 3To MHOTOGYHKIIMOHATEHAS

MEPUOINYECKAS CUCTEMA DIIEMEHTOB, JIyUIIas peAIN3alusl MEPUOINIECKOM
cucteMbl Ha PC, mo3BosIsI0MIIas TTOJTYYaTh HCUEPIBIBAONTYIO HH(OPMAITHIO
00 sneMeHTax (6osiee 30 TUIIOB JAHHBIX O KaXKJIOM XUMHYECKOM
3JIEMEHTE), U BCTPOECHHBI XUMUYECKUHN KAJIBKYJISITOP, MTO3BOJISIFOLTUN
ypaBHUBATh XUMUYECKHE PEAKIINHN JTFO00M CTETIEHU CII0KHOCTH, peliaTh
XMMHUYECKHUE 3aJaUH.


http://www.jergym.hiedu.cz/~canovm/vyhledav/varianty/rusko2.html
http://www.physchem.chimfak.rsu.ru/Source/History/index.html
http://m281.narod.ru/new.htm
http://www.edu.yar.ru/russian/cources/chem/op/op1.html
http://www.s1226.net.ru/chemistry.htm
http://belsoch.exe.by/s_table.shtml
http://www.vargin.mephi.ru/progutheb.html




