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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIUXCA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXXUT OCHOBOW [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DSHEPIETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSA.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBINONHAS (GYHKIUU OOBSICHEHHS M MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKONW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA CHUCTEMaTHYECKOE MPUOOILECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeNd (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEr0 MHpA, MCIHOJIb3ys 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YYECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
[eJIecCO00pa3HOro TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIs W HANpPaBICHHOCTH JATbHEHUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COAEPXKXAHUE OBYUEHUA

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 0 MeToAax MO3HAHMS B XMMHM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

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

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

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
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 XMMHUYECKOHN MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHME caxapa B CTYIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCH]IA
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, HaONIOJEHHWE W  ONUCAaHHWE  pEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BenlecTBo. HaxoxkaeHue kuciaopoga B HOpupoje, (U3MUecKue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



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

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
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 ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuid. Oxcunbl. Knaccudukanms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

Comu. Homenknatypa cosneil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCIIOPOJa, HaOMIOACHUE
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), B3auMocHCcTBIEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3aMMOJECHUCTBUE BOABI C METAJIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOpPAX KUCJIOT U MIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTUHEHUI».

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 CXOAHBIX 2JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENIbHbIC METAILIHbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas ©  JiIMHHONEpUoAHAas  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpyMIaM U MepruoaMm.

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.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIuIHOCTh, HAOII0ICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, CTUHUIIBI
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 M XMMHUYecKasi peaKkius

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHEHUN B COOTBETCTBMU C TOJOKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIJIOBOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
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 peaKiuu. CocraBienue YpaBHEHH



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUNA 00 3JICKTPOITUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BOBMOXKHO  MCIOJIb30BAHME  BHUJEO MATEPUANIOB), TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKeHUs, COSIUHEHUsI), paclo3HABaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid 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 MpUMEpPe  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, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHE, (U3HMUYECKUE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIINUICHHOTO CHOCO0a TMOMYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHHMA B MpUpoJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEIOTBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KHUCIOT W CHEIU(PUYECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aoTpornuele Moaupukammuu ¢Gocdopa, Gu3MUECKUEe M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbBIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpOOJIeMbl, CBA3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KMUpaX, OeNKax, yrieBojax — U X
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCTMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITy, B IIPOMBINUICHHOCTU. BakHeWIne CTpOUTENbHbIE MaTepUalbl: KEPAMHKA,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKlMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COEQUHEHUSMH  (BO3MOXKHO  MCIIOJIb30BaHUE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
UMOH U HaOJIOJEHUE IMpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMHU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOWCTB aMMHakKa, IPOBEICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUTMYECKUX peIETOK anmMasza, rpadura, dyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuommueckor cucreme xumuuyeckux snemeHros [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. Menneneesa, CTpoeHHE MX aTOMOB, HaXOXKJIECHHE B IPHUPOJIE.
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
[Tepuomuueckont cucreMe xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TTo0keHne B [leproindyeckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMme XMuMHYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJJIOB W CIUIABOB, UX (PU3MUECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, IIpoIlecca TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJius U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo 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 OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIMIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEpUOJAUYHOCTb, HAOIIOECHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanwe, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalT  TOTOBHOCTh  OOYyYaroIHUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUI0, NOHUMAaHHS 3HAYEHUS XUMHUYECKOM HAyKH B JKHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NEesATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH NpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIOBEJEHHWE M IIOCTYNKH CBOMX TOBAapHILIEN C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKH M COCTaBISAIOLIME
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJIy4YEHUE HOBBIX 3HAHUU IIO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH TMpU  OOpalleHUu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS MPEAMETHBIX 3HAHMM MO XWMHH, OCO3HAHHBIM BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy4aeMble MPU MU3YYCHUH XUMHH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISITUBHBIC), KOTOphIE 0OeceunBarOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUM JJISl KJIACCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHUYECKUX PEAKIIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NMPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON Peakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1a4, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3YyUAEMbIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

PUOOPETCHUE OIBITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS 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 ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSIHHE OKPYKAIOMIEH MNPUPOJAHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHBbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPENCICHHE KPUTEPUEB 10 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOUpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepaibHONH pabouelt MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHMUYECKHX IOHATHUI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBbHOCTb, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aromMa, aroMHas OpOuTalb, PaaNyC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX ~XUMHUYECKUX TIOHATUA H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e CII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUsI (hOPMYJT BELIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIEHUS  DJJIEMEHTOB B  OWMHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCHMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTeMbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnneneeBay ¢ UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIMPOBATh XMMHUYECKHE HJIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHUYECKHE PeaKuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT HUX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

¢ BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pacTBOpE, MPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

e IPUMEHATH OCHOBHBIC OTIEPAIIUN MBICIUTEIBHONU JEATEIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIUuil, EeCTECTBEHHO-HAYyYHBIE METOJIbI
NO3HAHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBAThH MPABHUJIAM TOJIb30BAHUS XUMHUYECKOM MOCY/I0N U TaOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe NpaBWwiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XUMUYECKUE IKCTIEPUMEHTHI 10 PAClO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTanenH,
METUJIOPAHXK U IpyTHE).

K xoH1y oOydenus B 9 kiacce npeiMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XHUMHUYECKUX TMOHATUN: XUMHYECKHUI
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPUIATEIBHOCTh, CTEINEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUIECKast CBs3b, TEIUIOBOU d3(PdeKT
peakinuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOpP,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, BJCKTPOIUTUYECKAsT TUCCOLMAIUS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIHIL;

e OTIPEJICTISATh BAJICHTHOCTb U CTETEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKUX COCIAMHEHUN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMmbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoarpynna (A-rpymnma)» M «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij  sjpa, OOIIee YHUCIO JJIEKTPOHOB W
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCU(PUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CcHeHUPUYECKUEe XUMHYECKUE
CBOMCTBAa NPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXkAasi OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIUALIMU KUCIIOT, EI0UeH
U COJIEH, MOJIHbIE U COKpalIEHHbIE YPaBHEHUS peaKIuii HOHHOrO OOMeHa,



YpaBHEHUSI PEAKIM, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYECKON
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;

 IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BEIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MacCOBYIO JIOJIO BelIeCTBa B pPacTBOpPE, IMPOBOAUTH PacuéThl MO
YPaBHEHUIO XUMHUYECKON PEaKITNH;

e COOMIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYI0M M Ja00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEILHON ACATEILHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
NPUYUHHO-CJICACTBEHHBIX CBSI3¢H — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIHUi, €CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
Xumusi — BaXkHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
BemecTBa 1 xuMu4eckue bubmnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe Il HCOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [JOK
' 00 oKcHIax https://m.eds00.ru/7f41837c
99 Bonopoa.Ilonstue o kucinorax 3 1 bubnuoreka [IOK
' M COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubnunorexa LIOK
' OCHOBaHUSIX https://m.eds00.ru/7f41837¢c
24 OcCHOBHBIE KJ1acChl 11 1 1 bu6muoreka [JOK
' HEOPraHUYECKUX COECIMHEHUN https://m.edso0.ru/7f41837c
Wroro no pazueny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.
Xumuyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU
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[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

bubnunoreka LIOK

3.1 7
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
Xumuueckas CBSI3b.
3.2 OKHUCIATEIILHO 8 buGnuorexa [JOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bubmnoreka IIOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHoOC Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbie)
Ne i/ P Kontpoabnbie | IpakTnueckue bp
NMPOrpaMMblI Bceero odpa3oBaTebHbIE
padoThI padoThbI
pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYecCKHe peaKIIuu
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubnuorexa [IOK
' XUMHUYECKUE PEAKIIUU B PACTBOpAX https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubnuotexa [JOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mast XapakKTepUCTHKA XUMUISCKUX
2.2 anemeHToB VIA- el Cepa u eé 6 bubmmorexa [IOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmmorexa [IOK
' PyIHHBL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [JOK
' . PYHIIEL post https://m.edsoo.ru/7f41a636
KPEMHHHU ¥ UX COCITNHCHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Htoro mo pazneny 25
Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST
. but6mmoreka [IOK
3.1 Obmpae cBoHCTEa METANIOR 4 https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B i 1
3 KHENIINE METAJUIBI U UX COENMHEHUA 6 https://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa u Matepraibl B )KA3HU YEJIOBEKA 3 bubmaorexa LIOK
' B p https://m.edso0.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa TIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Posib XMMHH B )KU3HU 1 bubnuoreka [IOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c

2 [ToHsATHE O METOIaX TIO3HAHUS B XUMHUHU 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1 «IIpaBuia paboTsI
3 B J1a00OPATOPHHU U MIPUEMBI OOPAILIEHUS C 1 bubnmorexa LHOK
patop P p https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM)

4 YucTteie BemecTBa U cMecH. CrocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTudeckast pabota Ne 2 «Paznenenue

5 cMecel (Ha mpuUMepe OYMCTKU MTOBAPEHHOM 1 bubmmorexa [JOK

PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK

6 ATOMBI H MOTEKyJIB! . https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie U CIIOXKHBIE BEIIECTBA 1 bubmorexa HOK

P - https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYIISIPHOE YICHHUE 1 bubmorera [JOK

Yip v https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSTHCTBA COCTaBa BEIICCTB. 1 bu6mmorekxa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEbHAA aTOMHAs Macca.

bubmuorexa [JOK

11
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 1011 XMMUYECKOT O 3JIEMEHTA B bubmuorexa [JOK
COEMHEHUU https://m.edsoo.ru/ff0d350c

13 KonuuectBo BeniectBa. Mosb. MosipHast bubmuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230

14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycioBUs NPOTEKAHUSI XUMAYECKHUX bubnnorexa [HOK

15 .
peakuii https://m.edsoo.ru/ff0d3al16

16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnmnorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88

17 BrrunciieHus KoandecTBa, MacChl BEIIECTBA IO bu6nmoreka [IOK
YpPaBHEHUSIM XUMHUYECKHX PEaKIUn https://m.edso00.ru/ff0d5708
Knaccudukanuust XauMUYeCKHX peakiui

18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 3ahlze eLII{HH bubmmorexa [JOK

! P > SAMCTILEHIT, https://m.edso0.ru/ff0d3f34
obmMmeHa)

19 M. B. JIOMOHOCOB — y4€HBIA-IHIIUKIIONIEIUCT. bubnnoreka [JOK
O06o01IeHne u crucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d40c4
KonTponbnas padota Nel no teme «BermiectBa bubanorexka [JOK

20
U XUMUYECKUE PEAKLIU https://m.edso0.ru/ff0d4290
Bo3s — cMech razoB. CocTaB BO3ayXa.

21 Knci};xo — 3JIEMEHT U MPOCTOe Belly;(CTBO bubmmorexa [OK

POz P Hl ’ https://m.edsoo.ru/ff0d448e
O30H
22 duznyeckne 1 XUMAYECKHE CBOMCTBA bu6mmorekxa [IOK



https://m.edsoo.ru/ff0d2eae
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KHCII0po/ia (peakluy OKUCIICHUS, TOPEHUE).
[Tonsitue 06 oxcuaax

https://m.edsoo.ru/ff0d4614

Crioco0bl MosTy4eHus KUCI0poa B

23 71a00paTOPUH U MIPOMBIIIICHHOCTH bubmoreia OK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TemnoBoit 3 PeKT XUMUIECKON peaKIlum,
24 MOHATHE O TEPMOXMMHYECKOM YPaBHCHUH bubmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
o5 TormuBo (He(Th, yroiab U METaH). 3arpsi3HEHUE bubnnoreka [JOK
BO3/yXa, CIIOCOOBI €T0 MPEJOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
[TpakTiueckas paborta Ne 3 o reme
26 «ITomyuenne u cobupanue Kuciopoaa bubmmorexa [JOK
v N p poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
97 Bonopoa — 35eMeHT U pocToe BELECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCITOTAX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
30 Crioco6bI mostyueHust BOAOPOAa B 1ab0OpaTopuu https://m.edsoo.ru/Ffod4ddo
[Tpaktuyeckas padora Ne 4 o Teme
31 «Ilonydenrie 1 coOMpaHUe BOIOPOIA bubmmorexa [JOK
i onp AOpOsd, https://m.eds00.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
. , bubmuoreka [JOK
32 Mousipabiii 00bEM Ta30B. 3aK0H ABOTaIPO https://m.edsoo.ru/ffod542e
33 Breruncnenns o0b€Ma, KOJTMYECTBA BEIIECTBA bubmuorexa [JOK

Trasa 1o €ro U3BE€CTHOMY KOJIMYCCTBY BCIICCTBA

https://m.edsoo.ru/ff0d55a0
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WM 00BEMY

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

34 €aKI[MH1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa [IOK
peakh i https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ira30B
35 Ddusznyeckrue U XUMUYECKHE CBOMCTBA BOJbI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 i. I1 o
CocraB ocHoBaHui. [TonsiTne 06 MHIUKATOpaX https://m.edsoo.ru/Ffod59e2
Bona xak pactBoputenb. HachleHHbIC 1
37 HEHACHIIIEHHEBIE PACTBOPLI. MaccoBas H0JIst bubmorexa HOK
m P PPl A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[TpakTiueckas paborta Ne 5 o reme
38 «IIpuroroBneHne pacTBOPOB C OIPEACIEHHOM bubmorexa [JOK
P . N P p PR https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JI€H paCTBOPEHHOTO BEILIECTBA»
39 KonTpoasnas padora Ne2 no teme «Kuciopos. bubnnorexka [JOK
Bonopon. Boxa» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiaccudUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMMUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bubnnorexka [HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6mmoreka [IOK

45 [Toryuenue 1 XuMU4YEeCKHE CBOMCTBA KUCIOT
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI bubnnoreka [HOK
MOJYy4YEHMS, XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnorexa [HOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o001eHre U cucTeMaTr3ausa 3HaHUH
B i https://m.edso0o.ru/00ad9ch2
50 Konrtponbnas padora Ne3 o teme "OcHOBHBIE bubnnorexka [JOK
KJIACChl HEOPTraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIacCUpUKAITTT
51 XUMUYECKUX AneMeHTOB. [loHaTHe o rpynmnax bubmmorexa [OK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
52 crucTemMa XuMudeckux anemeHToB 1. U bubmorexa LHOK
o https://m.edsoo.ru/00ada52c
Menaeneena
53 [lepuoapl, rpynnsl, MOATPYMIIbI bubmorexa HOK
PHOBL, TPYHITHL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuorexa [JOK
H3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
55 aneMeHTOB Ilepuognueckoit cucremsr [1. 1 bubmmorexa LOK
p o https://m.edsoo.ru/00ada6bc
Menpeneena
56 XapaKTeprucTUKa XMMHYECKOTO 3JIEMEHTA 110 bubnmuorexa [JOK
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ero noJyioxenuto B [lepronuueckoit cucreme /1.
H. Meunnenecena

https://m.edsoo.ru/00ada824

3nauenue [lepuoanueckoro 3akoHa st

bubmuorexa [JOK
S7 pa3BI/I}“I/ISI i{ayKH u npaktuku. [[. . Mennenees https://m.eds00.ru/00adag6e
— y4€HBIi, MMe1aror U rpaKIaHuH
DIIEKTPOOTPULIATETLHOCTH aTOMOB bubnnoreka [HOK
58
XAMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
n
53 OHHAA XUMHUACCKad CBA3h https://m.edsoo.ru/00adac34
60 KoBasieHTHAs 1OJIIpHAs XUMUYECKAs CBA3b bubmmorexa [TOK
p https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs HEoOIsIpHAs XUMUYECKas! CBA3b bubmnorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
2
6 Crenenr, oxucieHns https://m.edsoo.ru/00adae28
63 OKUCINTEIFHO-BOCCTAHOBUTEBHBIE PEAKIIUI bubmmorexa LHOK
peaxdl https://m.edsoo.ru/00adb076
64 OKHUCIIUTEN U BOCCTAHOBUTEIU bubmorexa HOK
https://m.edsoo.ru/00adb076
65 Konrponsnas padora Ne4 o treme «CtpoeHue bubnnoreka [JOK
aToMa. XUMHUYECKas CBSI3b) https://m.edsoo0.ru/00adb486
66 Pe3epBHbIit ypok. O60011€HE U bubnnoreka [JOK
cUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00adb33c
67 Pe3epBHblit ypok. O60011€HNE U bubnuorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O0o01IeHNE U bubnuoreka [IOK

cUCTeEMaTH3allus 3HaHUH

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoxa Konrtpousbnbie | IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Iepnoanueckuit 3akoH. [lepnonnueckas
1 crucTemMa XuMu4deckux anemeHToB /1. U 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHYECKHX DIIEMEHTOB MEPBLIX TPEX 1 bubmorexa LOK
P p https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukaius 1 HOMeHKIaTypa 1 bu6mmoreka [JOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMu4ueckou CBSI3M U THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme
5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanmst XuMUIeCKuX peakifi 1mo 1 bu6mmorexa [IOK
Pa3JIMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKON pPEAKIIHH.
7 IToHsaTHE 0 TOMOTEHHEIX U I'€TEPOr€HHBIX 1 bubnnorexa [IOK
p https://m.edsoo.ru/00adbe9a
peaKIusIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnmoreka [JOK

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC
XUMHYCCKOI'0 paBHOBECHUSA

https://m.edsoo.ru/00adc28c¢c
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bu6mmoreka [IOK

9 (0] -

KHCJIUTEIIbHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH https://m.edsoo.ru/00adcade

10 Teopust 37EKTPOTUTUUECKON AUCCOIUALINH. bubnunoreka [HOK
CwibHBIC U CITa0bIe DJICKTPOTUTHI https://m.edsoo.ru/00adcd68

11 HNoHHbIe ypaBHEHHUS pEaKIUA bubmorexa [JOK

P pearh https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHHUH B
12 CBETE MPEACTABICHHUH 00 3JICKTPOIUTHYCCKOM bubmorexa [JOK
pel P https://m.edsoo.ru/00add5d8
JIUCCOIUAIIAN
XuMHUYECKHEe CBOMCTBA COJICH B CBETE
13 MIPEJCTABICHUI 00 3JIEKTPOJIMTHYCCKOU bubmorexa [JOK
ped P https://m.edsoo.ru/00add8b2
JIUCCOIUAIIAN
14 [TonsiTue o runponuse coneun bubmorexa HOK
AP https://m.edsoo0.ru/00add9d4
bu6mmoreka [JOK
15 0606 i
ODIICHHEC I CHCTCMATHATI SHAHIH https://m.edsoo.ru/00addd12

16 [IpakTuueckas padbora Ne 1. «Pemienue bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 3a74a4» https://m.edsoo.ru/00addbfa
KonTtponpHas padora Ne2 o reme

17 «DIJIEKTPOIUTHYECKAS TUCCOLMAIIMS bubmorexa [JOK

p g HHARIL. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B paCTBOPAX)»

18 OO01mas XxapakTepuCcTHKa TaJIOT€HOB. bubnmoreka [JOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHast KUCIIOTAa,

19 XHMII/)IqecsHS CﬂOﬁCTBa MOJTYYCHHE bubmorexa [JOK

’ Y4 ’ https://m.edso00.ru/00ade104
MPUMEHEHUE
20 [IpakTuueckas padora Ne 2 o teme bubnuoreka [IOK

«IonmydeHue COIATHON KUCTIOTHI, U3YYCHUE €€

https://m.edsoo.ru/00ade348
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CBOMCTB»

Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX

bubmuoreka [JOK

21 CaKIMI, €CIIM OJIMH U3 PEarcHTOB JaH B
peardt A P A https://m.edsoo.ru/00ade488
M30bITKE
99 OO6mias xapakTepucTuka 3J1eMeHToB VIA- bubnnoreka [HOK
IpyHIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxo>1<p CHHUE CePhI I/Iq;é coe I/IHGI;){I/If/'I B bubmorexa LHOK
A p fI https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOICTBA cepbl
24 CepoBoaopoi, ctpoenue, Gpu3ndecKue u bubnnoreka [JOK
XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxkcunel cepbl. CepHast KHCIIOTa, (hU3HUECKUe bubnuorexa [JOK
U XMMUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
26 MIPOMBIIIUIEHHOTO CII0C00a MOTyYeHUs CEPHOI bubnuoteka [JOK
KHUCJIOTBL. XUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIllel Cpelibl COETUHEHUSIMHU CEPBI
97 Brruncnenue MaccoBoii oM BBIXO/1a bu6mmoreka [IOK
MIPOJIYKTa PEaKIIUH https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTUKa 3J1eMeHTOB VA-
28 rpynisl. A30T, paclipoCTpaHEeHNE B IIPUPOIE bubnnorexa [IOK
PYIHHIBL > PacTpocTp . PHPOZE, https://m.edsoo.ru/00adeea6
buznyeckue 1 XuMHUYECKHe CBONCTBA
29 AMMHUak, ero pu3nYecKue 1 XuMHYECKUe bubnuoreka [IOK
CBOMCTBA, OJIy4Y€HUE U IPUMEHEHUE https://m.eds00.ru/00adf004
[IpakTuueckas padora Ne 3 o Teme
Bbubmmoreka [JOK
30 «Ilony4yeHnune aMMuaka, U3y4eHHe €ro

CBOMCTB»

https://m.edso0.ru/00adf180
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A3oTHas KucioTa, e€ Gpusndeckue u

bubmuorexa [JOK

31
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U COJICH aMMOHHUS
B KQ4e€CTBE MUHEPAJIbHBIX YI0OpPEHUMH. bubnmoreka [JOK
32 .
XUMHUYECKOE 3arpsi3HEHUE OKPYKaAIOIIEH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSAMHU a30Ta
®dochop. Okcun hocdopa (V) u pochoprast
33 KHCIIOTA, (GU3NIECKHE U XUMHUECKHUE bubmmorexa LOK
L https://m.edso0o.ru/00adf68a
CBOIICTBa, MOJIy4YCHUE
Hcnonb3oBanue GocdaroB B KauecTBe
34 MUHEPAIbHBIX YIOOpEHUN. 3arpsi3HEHNE bubnmorexa LHOK
PEILHBIN YAOOP AP https://m.eds00.ru/00adfc20
PUPOIHOH cpenbl pocharamu
VYrnepon, pacnpocTpaHeHue B IPUPO/IE, bubnuoreka [IOK
35 .
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u
36 XHMHYECKHE CBONCTBA. DKOJIOTHICCKHUE bubmuorexa [JOK
po0JIeMbl, CBSI3aHHBIE C OKCHUJIOM YIJepoaa https://m.edsoo.ru/00adfebe
(Iv)
bu6mmoreka [JOK
37 VYronbHast KucioTa u e€ coiu
https://m.eds00.ru/00ae006¢c
[TpakTiueckas padota Ne 4 o reme
38 "TTomydeHne yriIeKUCIIOTo ra3a bubmorexa HOK
yi yr ) . https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubnuoreka [IOK
BEILIECTBAX KaK O COCAUHEHUX YIIIEpoaa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coenunenus bubmmorexa LIOK
p a https://m.edso0o.ru/00ae080a
41 [Tpaktuueckas padora Ne 5. Pemenne bubmuorexa [JOK
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OKCIICPUMCEHTAJIBHBIX 3a4a4 110 TEME
«Baxneinme HeMeTaIIbl U UX COCOAUHECHUA»

https://m.edsoo.ru/00ae0bf2

Konrponsnas padora Ne3 mo teme

bubmuoreka [JOK

42
«Baxuenme HeEMETAJUIBI U UX COEIUHEHUS https://m.edsoo.ru/00ae0el8
OO6m1as XxapakTepucTUKa XUMHUYECKUX

43 3JIEMEHTOB — METAJIJIOB. MeTajinueckas bubmuorexa [JOK
CBSI3b M METAJUIMYECKAS KPUCTAILUTNYECKAs https://m.edsoo.ru/00ae103e
peméTka. Guznyeckue CBONCTBAa METANIOB
XUMHYECKHE CBOMCTBA METAILJIIOB.

44 DIIEKTPOXUMUUECKUI P HAIPSHKEHUI Bubmorexa ITOK

P A p https://m.edso0.ru/00ael1156
METAJLIOB
OO61mue criocoObI TOTYYSHUST METAJUIOB.

45 CrutaBbl. Berauciienus mo ypaBHEHUSM bubnunorexa [JOK
XUMHYECKHUX PEaKIUi, €CITU OAUH U3 https://m.edsoo.ru/00ael1156
PEareHTOB COJCPIKUT MPUMECH

46 IToHsTHE O KOPPO3NHU METAIIIOB bubmmorexa LHOK

PP https://m.edso00.ru/00ael1278
bu6mmorexa [IOK

47 €JIOUHBIE METAJIbI
i https://m.edsoo.ru/00ael14b2

48 OKcuabl ¥ TUAPOKCUILI HATPUS U KAJIUS Eubmorexa IIOK

P p https://m.edsoo.ru/00ael4b2

49 [IlenouHO3eMeTbHBIC METAIIIBI — KATbLHK 1 bubmuorexa [JOK
Maruum https://m.edsoo.ru/00ael5e8

50 Baxneinme coenuHEHNS KaJIbIIUI Eubmorexa IIOK

https://m.edsoo.ru/00ael5e8

51 O00011IeHNE U CUCTEMATU3ALIMS 3HAHUN

N .. Bubnmoreka IIOK

52 JXKéctkocTh BOABI M CIIOCOOBI €€ YCTpaHEeHHUs 1

https://m.edso0.ru/00ae1886



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

53 [TpakTueckas padorta Ne 6 o reme bubnmoreka [JOK
"YKEcTKOCTh BOABI U METO/IbI €€ yCTpaHEeHHs" https://m.edsoo.ru/00aelae8
bubmuoreka [JOK
54 ATroMUHUI
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCUIA Bubmaorexa ITOK
p P https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, TuapoKcu bl U conu xkenesa (1) u bubnmnoreka [JOK
xenesa (111) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
[TpakTuueckast paborta Ne 7. Pemenue
59 9KCIIEPUMEHTAILHBIX 3a7a4 I10 TEME bubmorexa HOK
p . https://m.edsoo.ru/00ae3de8
«Baxknennme MeTaIbl U UX COEIUHEHUSI»
Berarcnenus mo ypaBHEHUSM XUMHUYECKUAX
€aKIMi, eCJIM OMH U3 PeareHToB JaH B
60 §36HTK6 WU COJIE )KI/ITI;I NMECH bubmmorera [TOK
Aep . p ’ https://m.eds00.ru/00ae1750
BrrunciaeHns MaccoBO# JOIH BBIXOIa
MPOJYKTA PEaKIuu
61 O00011IeHNE U CUCTEMATU3ALUS 3HAHUH
62 Kontponbnas pabota Ne4 o reme
«Baxuenme MeTayIbl U KX COEIUHEHUS))
BemectBa u Matepuaisl B OBCETHEBHOM bu6mmoreka [JOK
63
JKU3HU YeJIOBEeKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHUE OKPYKaIOIIeH bubnmoreka [JOK
Cpenbl https://m.eds00.ru/00ae4270
65 Ponb xumMuu B pelieHun 3KOJ0TUYECKUX bubnmoreka [JOK
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pooseM https://m.eds00.ru/00ae4270
66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O0001ICHNE 1 1 bubnunoreka [HOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O0001ICHHE 1 1 bubnnoreka [JOK

cHUcTeMaTu3als 3HaHUI https://m.edsoo.ru/00ad9ch2
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https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumwusa. 8 knacc: yuebHuK/0.C. FabpuensaH, U.I. Octpoymos, C.A. ChagKkos. — 4-e usg,., crtep.-
Mocksa lMpocselweHune, 2022. — 175 c.: un.
2. Xumusa. 9 Knacc: yuebHuK/0.C. FabpuensH, WN.I. Octpoymos, C.A. Chagkos. — 4-e usg,, crtep.-

Mocksa lMpocselweHune, 2023. — 224 c.: un.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. Xumus : 8—9-e Knacchl : 6a30BbI YPOBEHb : MeTogMyeckoe nocobue K yuebHmnkam O. C.
Fabpuensana, .. Octpoymosa, C. A. Cnagkosa / O. C. TabpuensaH, C. A. Chagkos. — 4-e nsg,,

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

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

MyabTuMeauiiHbIe NPe3eHTALMH:

Buaeoypoku, mpe3eHTaIlH, OJTUMITHA/IBI:

info@futuredyou.ru - Iopran HammoHnaneHOM 00pa30BaTeIbHON IPOrpaMMBbl
«HTENNEeKTYalIbHO — TBOPYECKUN NOTEHIMANI Poccumy;

info@aktalant.ru — caliT AUCTAHIITMOHHBIX KOHKYPCOB U BUKTOPUH

Hogwlii ypox' InNfoO@novyurok.ru - MexxiyHapoaHbIe OIWIl — TYPHHUPHI JUTSI
YYEHUKOB, KOHCTICKTBI YPOKOB

repetitor.1c.ru "1C: MyabTuMenaua' - penerutop on-line. MynbTUMeTUIHBII
KypC IIKOJIBHOM XUMHUU C KOTOPBIM, ecii y Bac Het CD-nucka, MOXKHO
no3aHuMaThcst ON-line. HeoOxomuma peructpaliusi, HO 3TO JeJ0 5-TH CEKYH/I.
Paznensi: OcHOBBI TeOpeTHUECKON XUMUU. Heoprannueckast Xumusi.
Oprannueckas xumus. [logrotoka B BY3. B xaxmoii riaBe Kypca ecThb
IPUMEPHI U 33]]a91 C OTBETAMHU U PEIICHUSMH.

https://infourok.ru

http://himiya-video.com/

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



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/

MarepuaJibl 1J1 KOMIILIOTEPHOT0 TECTUPOBAHUS U JIA MOATOTOBKH K
I'NA o xumumn:

http://school-collection.edu.ru - Exnnas kojsieKiusi Hu(PoOBbIX
00pa3oBaTeIbHBIX PeCYpcoB

Sdamgia.ru — oOpa3oBaTe/IbHBIH TOPTAJ IS MOATOTOBKH K 9K3aMEHaM:
https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro

Ayano (BU€0) MATEPHUAJIBI:

CD-ROM: 6ubmmoTeka 3IeKTPOHHBIX HArJSIAHBIX ocoouil. Xumus (Ha 10
JIMCKaX),

CD-ROM : BupTyanpHas XuMUYeCKast JlabopaTopus

CD-ROM : anextponnoe npumnoxenue (DVD) k yueObuuky Pynsuruca I'.E.,
®enpamana O.I°

JJIeKTPOHHBIE ONOJINOTEKH:

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

http://windows.edu/ru - «kEnuHOe OKHO J0CTyIa K 00pa30BaTEIbHBIM pecypcamy
(6ecrutaTHast AEKTpOHHAs OUOTNOTEKA)

http://www.chem.msu.su/rus/elibrary/ - osnextpoHHas OubOIMOTEKa Yy4YEOHBIX
MaTepHaiOB 10 XUMHHU
http://www.nehudlit.ru/books/subcat352.html
onbnuoTexa. XuMus

HCXYIOKCCTBCHHAA

OO0pa3oBaTebHbIE PeCYPChl CeTH HHTEPHET:

«EnuHas xoyutekius mudpoBbIX 00pa3oBaTelbHBIX pecypcoBy - http://school-
collektion.edu/ru

«DenepanbHbIi HHCTHTYT MEJArOrMUeCKUX U3MEpeHuin» - http://www.fipi.ru
«DenepanbHbli  HEHTp WHGOPMAIIMOHHBIX 00pa30BaTENIbHBIX PECYPCOB» -
http://fcior.edu.ru

https://proshkolu.info —«3aexkTpoHHOE MEPHUOINIECKOE U3TaHHE)

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

school-sector.relarn.ru - CaidT COEp>KUT TEKCTOBBIE M rpapUueCcKHe MaTePHAIIBI
( school-sector.relarn.ru ). Bce 3T Matepuaiibl pa3MeieHsbl U 10 ajipecy -
informika.ru



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/
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

DJIEKTPOHHBIE YYeOHUKH

e chem.msu.su - Ha caiite " Xumuuyeckasi HayKka u o0pa3oBanue B Poccun'':
"JaekTpoHHas OUOIHOTEKA Mo xumMun'' - chem.msu.su (pasgen
"Marepuasl 4181 mKkoJIbHUKOB") U "[lIKkoJibHOE XUMHUUEeCKOe 00pa3oBaHue

B Poccun: ctanapThl, y4eOHHMKH, OJIMMITHAIBI, SK3aMeHbI' - chem.msu.su

(MaTepuanel 17151 yYUuTEIeH U MIKOJIBLHUKOB).

e hemi.nsu.ru "OcHoBbl xumMun' - DJIEKTPOHHBIH yueOHUK. Internet-
u3JlaHue, ucIpasieHHoe u gonoiaHeHHoe. HoBocubupcek: HI'Y, 2001-2006.
noueHt HI'Y A.B. Manyiinos u B.H. PoguoHoB. 9T0 3KkCiepUMEHTaIbHbBIN
y4eOHUK 1o o01el u Heopranudeckoit xumuu Jyist 8-11 kimaccos,
npenHa3HauYeHHBINA KaK ISl HAYaJIbHOTO O0yUYEHUSs, TaK U [T IOATOTOBKH
K 9K3aMeHaM B BY3. Bce pa3gensl yueOHHKa XOPOIIO WILTIOCTPUPOBAHBI.
[Tnroc mpuIoXKeHMs: TEPMUHBI, IEPUOANYECKAsI CUCTEMA, OTBETHI K
3aa4am U Jp.

e chemistry.ssu.samara.ru - "Opranndeckasi xumus'" DJIESKTPOHHBIN YIeOHHK
JUIsl cpeHelt mKosbl. (aBTOpHI - [epsouna, Kantapus, CosioBoB,

Camapckuit yHuBepcurert, kad. opr. xumun) OO0beMHas U XOpOIIIo
WLTIOCTPUPOBAHHAS 3JICKTPOHHAs KHUTA. Pa3merena Ha calite xuMmdaka
Camapckoro YHuBepcuteTa. (= cnit.ssau.ru )

e chem.msu.su - "JkcnepuMeHTAIbHBIH Y4eOHUK XUMUH 115 8-10 1 9-10

kiaaccoB' XKykos C.T. u ero mpojonkenne chem.msu.su -
"IkcnepuMeHTAIbHBbIN ydeOHuk xumun s 10-ro u 11-ro kiaaccon'

(13 penien3uu k yueOHUKY: "DTH yueOHbIC TOCOOUS MOXKHO Ha3BaTh
yHUKaIbHbIMU. CTporasi cuctema OnpeeNIEHUd COYETAeTCs B HUX C
Hay4YHOU CTPOTOCThIO M3NokeHus. [ocoOust OueHb XOPOIIN TSl yHaIuXCs
11-x k1accoB, MOBTOPSIOMIUX XUMHUIO HAKAHYHE BBIMTYCKHBIX U
BCTYIUTENbHBIX 3K3aMEHOB (K TeCTOBOMY EIMHOMY rocyiapcTBEHHOMY
9K3aMEHY 9TO HE OTHOCHUTCS, /ISl HEro YYeOHUKH CIIUIIKOM "yMHBIE".)


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 " XMUMHUYECKHE 3JIEMEHTHI" - 3TO NEPUOINYECKAS
TabynIa ¢ MOAPOOHBIM OMMCAHUEM BCeX AeMeHToB; Kinaccuduxarms
BEILIECTB, peaklmii; B paznaeine "TecTel" MOXKHO CKadaTh NporpaMmmy
VYuusepcanbubiil TecT 3.0.0.4 - 9,5 MO; Ypoku; Peienue 3a1a4 1 MH. Ap.

e alhimik.ru - "Aaxumuk" CoBeTbl aOUTYPHEHTY. YUUTEIIO XHMHUH.
CupaBounuk alhimik.ru (ouens OoJblirast mogdopka TabIUIL U
CIIPaBOYHBIX MaTepuaioB). Becemas xumus. HoBoctu, Onumnuanel,
KyHcTkamepa (Macca HHTEPECHBIX HCTOPUYCCKHUX CBEJICHUI) U ip. B
yacTHOCTH, B ynTaiabHoM 3aie alhimik.ru ects xamxkka alhimik.ru -
"Xumus s 1r0003HaTeNILHEIX. 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
Bentects alhimik.ru ; Tlepuoauueckas cucrema snemMeHToB MeHieneesa u
Ip., a TaKKe DIEKTPOHHBIC MOCOOUS (1S BBICIIICH IITKOJIBI, HO OyIyT

MOJIE3HBI U IIKOJbHUKAM, KEJAIOIINM 3HATh XUMUIO Jydiiie): 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
HarpuMmep: DIeKTpoHHas Tabiuiia MeHeneeBa, Y paBHUBAIKA PEAKITUA,



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 MOJE3HBIX MAaTEPUAJIOB 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 34444 I10
xumun maratakm.narod.ru .

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


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. Kparkuii kypce
XHMHH.

e n-t.org - Ha caiite: anexkrponnas oudiauoreka "Hayka u TexHuka" -
"IMonyasipHasi OM0JIMOTEKA XUMUYECKHUX 3JIeMeHTOB' IHTepecHas u
JOCTAaTOYHO €MKasi MoA00pKa CBeJeHUM 1o Kaxaomy u3 107 351eMeHTOB,
BBITIOJIHEHHAS HA OCHOBE MyOIMKaluii )kypHaia "Xumus v ku3up". [{ns
IIKOJILHUKOB, yuuTenei, cryaeHToB. (Ilonesno, uutepecHo - nouuraiire !,
TO e camoe Ha chem.Km.ru - Onementsr) MHpOpMaIus moxoxa Ha
AHAJIOTMYHYIO Ha caiTe "Mup xuMun'", HO BCE-TaKh 4aCTO 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 10 TeMe

"EcrecTBeHHOHaY4YHbIe IKcnIepuMeHThl'" Ha PoccniickoMm
00111600pa30BaTeILHOM MOpTAJIE.

e chemistry.r2.ru - "Xumust aist mkoJabHuKoB" caiit /. Bonorosa. [{is
YUHUTENEN U YYEHUKOB. TIOYPOYHOE TUIAHUPOBaHUE IS 8X, 9X KI1accos,

KOHTPOJIbHBIC pa6OTI)I I1I0 OCHOBHBIM HIKOJIBHBIM TCMAaM, 3aJaHUs AJIs1
IPOBCACHHUA NIKOJBbHBIX OJIMMIINAA, S9K3aMCHAITMOHHEIC OMJIETHI.

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

N HCOPTraHNYCCKAasd XUMMU.

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

cobpana uHboOpMaIU 0 MeTallIaX: (U3NICCKHUE, XUMHUIECCKHUE CBONCTBA,
HaxOXJEHUE B IPUPOJIE, MpuMeHenne. UuTepecHsie (pakThl, UCTOPHUH
OTKPBITHS METAJIOB.

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

(Tabmumna MenpaeneeBa, Kak OTKphIBAIHCH pEeKHUE SJIEMEHTHI | TIP.);
"ONuU30/1bI U3 KU3HU BEIMKUX XUMHUKOB"; " X1MUs BOKpyT Hac";
"UntepecHsie GakThl"; "HeoObIUHbIE XUMUYECKUE PEAKIINH. XUMUYECKUE
Kypbe3bl"; "FOMop" (XuMuyecKkrue aHEeKIO0ThI).

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

YUUTENSIM. .. - U3 IIKOJIBHOTO Kypca, XUMUUYECKUN IKCIIEPUMEHT, METOANKA
oOyueHuto pemeHus 3aaad. Jx3amen EI'D. Onumnuana.

e veronium.narod.ru - caiit "Beponuym" I[ToHeMHOTY 000 BceM - OT aIXUMHUH

110 4yenoBek u xumus. Tabmuuesl. [Iporpammel (MHOTO, 0COOEHHO
HMHTEPECHBI 0OJIBIIINE MOI00PKH CCHIIIOK HA XMMUYECKHUE TPOTrpaMMbl 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 npeacTaBisieT cOO0M CIIPABOYHHUK 110 BCEM XMMHUYECKUM
aneMeHTaM Tabnuikl MeneneeBa. 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 IIKOJIBHOM KYpPCE OpFaHHHCCKOﬁ XUMUHU.

e experiment.edu.ru - Xuvimusi: KOJUIEKIMs ONbITOB. KOJIEKIIMs BUACOPOIUKOB
OIIBITOB IO MPOrpaMMe MIKOJIbHON XUMuHK B (hopmarax quicktime u wmv.
CHab>keHbI aBTOPCKUM KOMMEHTapHeM (OIMKMCAaHKE OTbITA 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). CBeneHus 00 000pyIOBaHUM M TEXHUKE 0€30MTaCHOCTH.
Py6pukarop no pazaenam.

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

OJICMCHTOB MGH,ZIGJIGGBa.

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 caitr 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 KOKJIOM 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




