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MNOACHUTEJBHASA 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
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
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 TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO 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
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATLHON TPaMOTHOCTH;

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

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CrocoOCTBYEeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS 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 OTpakKeHHEM 0a30BOM HAyKHW XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

VYyeOHble 3aHATHS TPOBOMASTCS B COOTBETCTBUM C IUIAHOM PabOThI
oOpazoBarensHoro  llentpa  «Touka  pocra»  €CTECTBEHHO-Hay4HOW U
TEXHOJIOTUYECKOW  HAIPaBIEHHOCTEW, C  HUCIOJIb30BAHUEM  COBPEMEHHOIO
urdpoBoro 0o0OpyI0BaHMUS.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMUU CPOpMHUpPOBaHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Colaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. O0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 JIEKTPOJIUTHYECKOM JTUCCOIMAIMKM BEHIECTB B
pacTBopax.

TeopeTudyeckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBSACHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMHUUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIIEHUSI K HAay4YHOMY 3HAaHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTUYECKOU



JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpBIL.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHUPOBAHUHM CHUCTEMBl XHUMHUYECKHUX
3HaHUW — BaXHEUIINX (AKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKHUX MOTOKCHHM,
JOCTYNHBIX O00O0OIIEHUII MHPOBO33PEHUECKOTO XapakTepa, fA3blka HayKH, B
OpUOOIIEHUM K HAy4YHBIM METOJaM I[IO3HAHUS IIPU M3YyYEHUH BEUIECTB MU
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTHUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHUH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBUJ OE€30MacHOr0 OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3HAYEHHE MTPUOOPENH TaKUE LU, KaK:

— (GOpMHUPOBAHHE HWHTEIUJIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATETBLHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOLEro MHUPA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYEHHBIC NPH H3Y4YECHUU
XUMUH, TPUMEHATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOW JIEATENBHOCTH;

— (¢opmHpoBaHHE y OOy4YalIIMXCA T'YMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEBI;

—pa3BUTHE MOTUBALMK K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JJIsi HU3YYEHUS XHMHH Ha YpPOBHE
OCHOBHOTI0 00111€er0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEP)XAHUE OBYUEHUA
8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU 4YelOBeKa. XUMUS B CHCTEME Hayk.
Tena u BemectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCHUTENbHA MOJICKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Monb. MosnspHas Macca. B3auMocBsi3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IOWHHI] BemmecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHU.

du3nyecKre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius v e¢ MPU3HAKH.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XHMMHUUYeCKHe ypaBHeHUs. Kiaccuduxanus
XUMHUYECKUX peaKIUil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B JTaOOPATOPUU H
npuémMamMu oOpalleHus ¢ JIabopaTOpHBIM O00OPYAOBaHUEM, U3YUCHUE U OINUCAHUE
bu3UecKuX CBOWCTB 00pa3l0OB HEOPTaHUYECKHX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTON) SABJICHUH, HAOIIOIeHUE U
ONMKMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasziiokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3y4YeHUE CIOCOOOB pa3JeseHHs] CMECEH: C MOMOILIBI0 MAarHuTa, (PUIBTPOBAHUE,
BBITIAPUBAHUE, AUCTHLIAIUSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TTOBAPESHHOMN
CONM, HaONIOJICHWE W  ONMUCaHWe  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAaCChl, CO3JaHHE MOJIEIeH MOJICKYJ
(I1IapOCTEPKHEBBIX ).

BaskHelinmue npeacTaBUTE M HEOPraHNYECKHUX BelleCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — anemMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakumu TopeHusi). Oxcuapl. [Ipumenenue xuciaopoma. CrocoOb



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: yrojib M METaH. 3arpsi3HEHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTtBOpoB B IpUpoZi€ U B KHU3HU 4desoBeka. KpyroBopot BoAbl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okcugoB. Dusnyueckue U XHUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalieHus TOpeHus (moXkapa), O3HaKOMJIeHHe C oOpa3llaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIIEIOBaHUE OCOOCHHOCTEH pacCTBOPEHMSI BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXXHO HCIMOJIb30BAHUE BUJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aM(pOTEPHBIE OKCHUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. DOHU3WYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEpPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 110 ero noyuoxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BuTus Hayku W npaktuku. [[. M. MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl OkuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JIJISI OT/IEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: Marepusi, aTroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, DJEKTPUYECKUN 3apsil, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, (PU3MYECKUE BEIUYUHBI, €IUHHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MI0JIE3HBIE UCKOTIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKUX JJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KaJlUs, KalblUs W HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHUJbl XUMHYECKOW CBA3U. TUMBI KPUCTAIIIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONW PEIIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COCIMHEHUM, TeHETUYECKas CBsI3b HEOPraHMYECKUX BEIIECTB.

Kiaccudukaiys XMMUIECKUX PEaKIUi 10 Pa3IMYHbIM IMpU3HaKaM (110 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTe 0 XuMHUYECKOM paBHOBeCUU. DAKTOPHI,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUud MU TOJOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKI[MH,  JJICKTPOHHBIM  OajlaHc
OKHCJIMTEILHO-BOCCTAHOBUTEIBHOU peaKIuu. CocraBienue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUM C  HUCIOJB30BAHHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIECNOBAHUE DJICKTPOIPOBOIHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, o0O0pa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemera/uibl M UX COeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUIaMU, HEMeTa/UlaMH, IIeJIo4aMH). XJIOPOBOIOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHON KUCIIOThI, KAUECTBEHHAs PEAKLIMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. 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 CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
busznyecKkre u XMMHUYECKHE CBOMCTBA, OMyueHUe U nmpuMeHenne. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3ndeckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIPOCTpaHEHWE B MNPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
OPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHYECKHUE CBOMCTBA, IMOJIY4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobraembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (PU3NUYECKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAONIOICHUE TIpoliecca OOYTIIMBaHUs caxapa Mo JACHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIB30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUE Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
IPOLIECCOM  aACOPOIMU pPAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHHE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTauioB. MeTamnmyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE atoma, HaXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHuUE B mnpupone. Duszmueckne u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3MH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJI30BaHME BEILIECTB M XMMHYECKUX peakuuil B ObITy. IlepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuueckuiui IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUH, SBISIONINXCS CUCTEMHBIMHU JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOIIEro
oOpa3oBaHUs JOCTUTalOTCs B XOJi¢ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCITUTATEIbHON AEATENBHOCTH B COOTBETCTBUH C TPAJULMOHHBIMUA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMH, IPUHATBIMU B
o0miecTBe MpaBWIaMM M HOPMAaMM TOBEICHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOMO3HaHUs, CAMOPA3BUTHS U COLIMATTU3ALMH 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATBbCSl CHUCTEMOW IO3WTHMBHBIX I[IEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpMoT4ecKoro BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HAcJeIHi0, MOHUMAHMsS 3HAYEHUS XUMUYECKONM HAyKH B JKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON WHGpOpMAIHME o
NEPENOBBIX JOCTHXKEHHMSIX W OTKDPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00ILIECTBA;

2)rpamaaHCcKOro BOCIMTAHUA:



MPEACTABICHUS O COLMAJIBHBIX HOPMax M NpPaBUJIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHON KOMIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOHM,  y4eOHOHCCIEAOBATEIbCKOM, TBOPYECKOM M JOpyrMxX  BUAaX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUH XHWMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITENBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBHUI MOCTYIKOB;

3)IEeHHOCTH HAYYHOI' 0 MO3HAHUSA.

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIOIIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS MIPHUPOJBI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOTHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIC MOTHUBBI, HAIPABJICHHBIC HA TOJyYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJMMBIE i OOBACHEHHUS HAOJIOAeMBbIX MPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATEIbCKON KyJIbTYphI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBAaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3OBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4)(popMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

S)Tpya0BOro BOCIMTAHMS:

WHTEPEC K MPaKTHUYECKOMY U3y4YeHHUI0 TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TNPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUyaIbHON TPAEKTOPUU MPOJOHKCHUS 00pa30BaHus C YIETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpoheCcCUOHATBFHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aaliTUPOBATHCS B TPOQeCcCHOHATBLHON Cpejie;



6)3K0,10r14eCKOro BOCIIUTAHMS:

DKOJIOTUYECKU LEJIECO00pa3HOE OTHOLIEHHE K MPHUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKoMy M TICUXMYECKOMY 370pOBbIO, OCO3HAHHE IIEHHOCTH COOJIIOACHUS
IpaBHJI O€30MaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEeH MPUPOTHON CPEIoH, JJi TOBBILICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00AIbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M IMyTel HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOMN U COIMAJIbHON MTPAKTHKE.

METANPEJMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUUMBIE IS
dbopMuUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUH M3 3TUX MPEAMETOB (OPMHUPOBATH IMPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (II03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETyJIATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (POPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHUIO y4eOHOMU
NEATEIBbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHUSI HCTOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTePHbIE
MPU3HAKHN, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU TOHSTHSIMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBACHEHUS OT/ACIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBIMBATh MPUUYMHHO-CIIECACTBEHHbIE CBA3M MEXIY OOBEKTaMH HU3YyYEHMS,
CTPOUTH JIOTUYECKUE PACCYyX ICHUS (MHAYKTUBHbBIC, NENYKTUBHbIE, 10 AHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

YyMEHHUE TMPUMEHATh B TIpolecce TMO3HAHMS TOHATUS (TIPEAMETHBIE W
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMHUHA MOJICJIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DdJEMEHTa), XuMuueckas ¢opMmyna W ypaBHEHHUE
XUMUYECKON PEAKIIUU — MPU PEIICHUN Y4eOHO-TI03HABATENBHBIX 337a4, C YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHBIC



MPU3HAKN W3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIIATH ~ OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABIICHHBIE BOIPOCHl B Kaue€CTBE WHCTPYMEHTa
MO3HAHMS, a TaKkXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpETEeHNE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HabioJaTh 3a XOJOM Ipoilecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECTOBAHMS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nndopmanmueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUIOB U (DOPM MpEACTABICHUS, MOTYIaeMyIO0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4dHO-TIOMyJIsIpHAsl ~JUTepaTypa XUMHUYECKOTO COJEp)KaHUsA, CIPABOYHBIC
mocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO M
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TPUMEHSATh Pa3IU4Hble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJIs BBITOJTHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
0o0JaCTH  HMCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHUS PA3TMUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATh pEIIaeMble 3aladydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpPOBaTh B IIpolecce Y4YeOHOUW U
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIIIUICHHOCTH,
CEeNIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIIeH MPHUPOIHOM
Cpelbl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHUS 3aJlaBaTh BOINPOCH (B XOJ€ Juajiora W (WIH) JIHUCKYCCUHU) TIO
CyIIEeCTBY  OOCyXmaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKSHHOM 3a/1a4H;

YMEHHsI ~ TPEJCTABIATH  TMOJYYCHHBIE  pe3yJabTaThl  [MO3HABATEIHHON
NEATETbHOCTH B YCTHBIX W TMCHBMEHHBIX TEKCTax; JeNlaTh MPE3EHTAIUI0
PE3YNBTATOB BBITIOJHEHUS XMUMHUYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);



yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM M HMCCIIEOBATENBCKOM  JMEATENBHOCTH  MPH  PEIICHUU
BO3HUKAIOIIMX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

Pery/iiTUBHbIE YHUBepPCAJbHbIEe YUeOHbIe AelicTBUS:

YMEHUE CaMOCTOSITENIbHO OMPENesaTh WENH JeATebHOCTH, MIAaHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATENBHBIX 33Ja4, CAMOCTOSITENIbHO COCTaBISATh MM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVMCTBUA TIPU BBINOJHEHUM 33JaHAW C YYETOM
IOJIy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLIEHUBAaTh COOTBETCTBUE IIOJIyUEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHUE
MCIIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPEIJIaraéMble B YCIIOBUU 3aJaHHIA.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JIaHHOM denepalibHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHMS, YMEHHUS M CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUABI
JNEATEIBHOCTH 1O  TMOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOyuenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM yPOBHE

JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX TOHSTHN: aToM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XUMUUECKOTO JIEMEHTa B COSAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEHEHb
OKHUCJICHHS, XMMHUYECKasl PeaKIusi, KiIacCU(pUKAIUSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, PEeaKiuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIINH, TEII0BOU A((EKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolieHTHAs! KOHIIEHTPAIUs) B PACTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJB30BaTh XHUMHYECKYI0O CHMBOJIMKY JUIsl cOCTaBieHus (opmyi
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OTPEENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAas W HMOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbica [lepuommueckoro 3akona [J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJAUYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAaHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iauvaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manieie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0llee YUCao PJIEKTPOHOB
U pacrpeieieHue X MO0 SJIEKTPOHHBIM CIIOSIM);

KJ1acCUu(UIIMPOBATh XMUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIHME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHbBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAllEHUA B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJISIPHYIO MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEeHTa 10 ¢opmyre
COCIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITH OCHOBHBIE OIEpAlMM MBICIUTENBHON JAEATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIEHHE, CHCTeMaTH3aInio, KiacCH(UKaIuio,
BBISIBJICHUE TMPUUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 M3Y4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAy4YHbIE METOMbI



MO3HAHUS — HAONIOACHWE, W3MEPEHUEe, MOJECIUPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CIENOBAaTh  IpaBWJIaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYIOM W
7ab0paTOpHBIM  000PYJIOBAaHMEM, a TaKXKe TMpaBUiiaM OOpallleHUus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUHUSIMHA 110 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYEHUI0O U COOMPaHUIO
ra3oo0pa3HpIX BEMIeCTB (BOJOpPOJAa M KHCIOPOAA), IPHUTOTOBICHHIO
pacTBOPOB C ONPEAECTEHHON MAacCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIJAHUPOBAaTb M MPOBOAUTH  XUMHUYECKHE  DKCHEPUMEHTHI IO
pAacIoO3HAaBAHUIO PACTBOPOB MIEJIOYEH U KUCIOT C MTOMOIIbIO UHAUKATOPOB
(;makmyc, heHondTaaeuH, METHIIOPAHXK U JPYTHE).

K xoniy oOydeHuss B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:
pPacKpbhIBaTh CMBICII OCHOBHBIX XUMHMYECKUX MOHATHUM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHHUOH, IPOCTOE BEIIECTBO,
CI0>KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETICHb
OKHCIICHUSI, XUMUYECKasi peaKiysi, XUMUYecKasi CBs3b, TEIUIOBOM 3(PDEeKT
peakiuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE pEaAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKHUCJIUTEb,  BOCCTAHOBUTEINIb,  OKHCIEHWE W  BOCCTAaHOBJICHHE,
AIITOTpONUs, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MOHHAS,
METAJJIMYECKas), KpPUCTAINIMYECKass pelmeETKa, KOppo3us METaJUIOB,
CIJIaBbl, CKOPOCTh XHMMHYECKONW PEaAKIHH, NPEACTbHO JIOMyCTUMAas
koHueHTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IIOHATHH U
IIPUMEHSATH T MOHTHUS PHU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUM;
UCIIOJIB30BaTh XUMHYECKYIO CHMBOJIMKY JUISi COCTaBjieHUs Gopmyl
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAIIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COEIWHEHUN 1o ¢GopmysaM, BHUA XHUMHYECKON
CBs3U (KOBaJ€HTHAs, WOHHAS, MeETaJUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKHX COCAWHEHUM, TUI KPHUCTAUIUMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci Ilepuognueckoro 3akoHa JI[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTepPU30BaTh



tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHUYECKHX SJIEMEHTOB:
paznuyaTth MOHATUSA «rJaBHasg noarpynmna (A-rpynma)» U «1no0odHas
noarpynna (b-rpynmna)», manbsie u OoOJbIIME MNEPUOJIBI, COOTHOCUTH
0003HauYEHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3aps] d1pa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpeneiieHue WX TI0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COEAMHEHUN B
npenesiax MallbIX MEePUOIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB,;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOLUIUMX B pPEAKIUU
BELIECTB, MO0 TEIUIOBOMY 3(P(EKTy, N0 W3MEHEHUIO CTENEHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(DUUECKHE XUMHUYECKHUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEpPXkAasi OINHUCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINIA;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIETI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINM HOHHOTO
OoOMEHa, ypaBHEHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKLIHIA
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OaiaHca ITUX PEeaKIuii;
IPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHYECKUX TMpPEBpalleHUd B Pa3IUYHBIX
YCJIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYI0O M MOJISIPHYKO MaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »3JIeMEHTa 1o ¢opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PeaKlnu;

coONOaTh  MpaBuUja  TOJB30BAHUA  XUMHYECKOW  TMOCYOW W
7abopaTOpHBIM  00OpYyIOBaHMEM, a TaKXe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

NpPOBOAUTh  PEaKUUW, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpomMu-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,



KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTIEPAIMN MBICIUTEIBHON JEATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0O0OIeHNe, CHUCTEeMAaTH3AINI0, BHISBICHHE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — /I W3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
No 1/ HaumeHoBaHue pa3/iejioB U TeM KosimuecrBo yacos JuaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
°n/m
NMPOrpaMmMbl Bceero pecypchl

Paznen l.HepBonaqanLHHe XUMHUYECCKHUEC TTIOHATHUSA

XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHMS U IPAKTUYECKOU ) bubmuoreka LIOK https://m.edsoo.ru/7f41837c

JACATCIIBHOCTH 4YCJIIOBCKA

1.2 BewecTBa 1 XuMuieckue peakuuu 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢

Htoro no pazneny 20

Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellECTB

B .K ! 0

2.1 O3AYX. RHCHOPOA. IOHATHE O 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
OKCcHuJgax
B I

2.2 OAOPOALLIOATHE © KHEIOTax 1 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
COJISX
Bona. P ! 0

2.3 OA8. TACTBOPEL LIOWATHE O 5 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
OCHOBaHUSX
o

24 CHOBHDIC fﬂaCCH HeOprafeciin 11 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
COCTMHCHU I

Uroro no pazgeny

30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pasznea 3.Ilepuoanueckuii 3axoH u [lepuoguyeckasi cucrema xumuueckunx 3jemMenToB /. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema

3.1 7 bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢c
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma
X .0 -
3.2 VIMITICCIAs CBASE. LKHCIITEIbHO 8 bubnmoreka [{OK https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
Htoro no pazneny 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢
Pe3epBHOe Bpems 3 bu6nuoreka L{OK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne i/

HanmenoBaHue pa3jiesioB U TeM
NPOrpaMmblI

KoaunuecTBO 4acoB

Bcero

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Pa3nes 1.BemecTBo U XuMH4YeCKHe peaKkuu

[ToBTOpEeHME U yriayOJIeHUe 3HAHUH

11 5) bubnmoreka [{OK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca
o

1.2 CHOBHUHG JAROHOMEPHOUTI XUMIHOCRUX 4 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
peakiuii
C) .

1.3 FICKIPOIMIMHPCRAN ANCCOTAtILL 8 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIH B PACTBOpax

Hroro no pazgeny 17
Pa3zgen 2.HeMeTaJlJIBI M X COeANHEHUSA

06

2.1 TSl XapAKTCPHUTHEA XUMIIECRUX 4 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
snemeHToB VIIA-rpynmnsl. ['anorenst
OO0m1as XxapakTepuCTUKa XUMHUECKUX

2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
COEZIMHEHUS
OO0mas XxapakTepuCTUKa XUMHUECKUX

2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX

2.4 anemeHToB |VA-rpynmnel. Yraepoa u 8 bubnuoreka L{OK https://m.edsoo.ru/7f41a636

erMHI/Iﬁ 1 UX COCIUHECHU S

Uroro no pazgeny

25



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

Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS

3.1 OO6m1ue cBoicTBa METANIOB 4 bubnmoreka [{OK https://m.edsoo.ru/7f41a636
3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUS 16 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4.Xumus u okpyxamomas cpeaa
B
4.1 CLUECTBA I MATCPHAIIBL B KH3HH 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
yelnoBeKa
Hroro o pasneny 3
PesepBHOe Bpems 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Jlara
Tema ypoka undposbie
n/n Bcero U3YYeHU s
o0pa3oBaTe/ibHbIE
pecypchl
[Ipenmer xumuu. Poiap XuMuu B 5KU3HU bub6mmoreka [JOK
1 1
yeJoBeKka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
bubmuoreka [JOK
[Ipaktuyeckas padora Ne 1 «[IpaBuia paboTsl B https://m.edsoo.ru/ff0d23dc
o C ucnoabp30BaHHEM
3 naboparopun U IpUEMBI OOpaIICHHSI C 1
1 pPOBOro 00OPYAOBAHUS
1ab0paTOPHBIM 000PYIOBAHUEM
00pa3oBaTeIpHOrO IEHTPA
«Touka pocTa»
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8
5 [Tpaktnueckas padbota Ne 2 «Paznenenue cmeceit 1 C ncnonp3oBaHuEeM
(Ha MpUMepe OYUCTKU TTOBAPEHHOM COIN )» 1 (pOBOro 06OPYIOBAHUS
00pa30BaTeILHOIO IIEHTPA
«Touka pocta»
bu6mmorexa [IOK
6 ATOMBI ¥ MOJICKYITBI 1
y https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubnuorexa [JOK
XAUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/ff0d2be8
8 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

https://m.edsoo.ru/ff0d2d50

C ucnoab30BaHHEM

mudpoBoro 00OpyI0BaHUS

00pa3oBaTenpHOrO IIEHTPA
«Touka pocta»

3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

9 Xumuueckasi popmynna. BaneHTHOCTh aTOMOB bubmmorexa LIOK
pMYIIE. https://m.edsoo.ru/ffod2eae
XUMHYECKHUX IJIEMEHTOB
10 OtHocutenbHas aToMHast Mmacca. OTHOCHUTENIbHAS bubnunoreka [JOK
MOJIEKYJIIPHAS] Macca https://m.edsoo.ru/ff0d323c
1 MaccoBast 10711 XUMHYECKOT0 JIEMEHTa B bubnunoreka [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK
12 K . Mons. M
onu4ecTBoO BemiecTBa. Moinb. MomnsipHas Mmacca https://m.edsoo.ru/Ffod5230
13 dusznyeckrue U XUMHUYECKUE SIBICHUS. bubmuoreka [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
14 IIpu3Haku U ycioBuUs NMPOTEKAHU XUMUYECKUX bubnuorexa [JOK
peakuui https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MAacChl BEIIECTB. XUMHUYECKHE bubnnorexa [JOK
15
ypaBHEHUSA https://m.edso0.ru/ff0d3b88
16 Brruncienus KkoaudecTBa, MacChl BEIIECTBA 10 bu6mmoreka [JOK
YPaBHEHUSAM XUMUYECKUX PEAKINNA https://m.edsoo.ru/ff0d5708
17 Knaccuukanus XuMU4ecKkux peakiun bu6nuorexa [IOK
(coenuHeHus, pa3IoKeHHs, 3aMelIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
18 M. B. JIoMOHOCOB — y4€HBIN-IHIIUKIIONEANCT. bubnmoreka [JOK
O06o0011eHne 1 cucTeMaTu3alys 3HaHu| https://m.edsoo.ru/ffod40c4
19 KonrtponsHas padora Nel o teme «BermecTtBa u bubnuorexa [JOK

XUMHYCCKUC PCAKITUN)

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

BOSIIYX — cMech ra3oB. CocTaB BO3ayXxa.

20 Kucnopon — areMeHT ¥ IpocToe BEIIEeCTBO Bubmorexa LIOK
PO P H ' https://m.edsoo.ru/ff0d448e
O30H
dusnyuecKue 1 XUMUYECKUE CBOMCTBA KUCIOpOa
21 (peakiuu okucieHus, roperue). [lousarue 06 bubmmorexa [JOK
pearhi » TOP ' https://m.edsoo.ru/ff0d4614
OKCHJIax
99 Crioco0bl osTy4eHus: KUCI0poa B 1abopaTtopuu bubnmoreka [JOK
U IPOMBILUIEHHOCTH. [IpuMeHenne kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoit 3¢ PeKT XUMHUICCKON pPEaKIIHNU,
23 TIOHSTHE O T(i)cpMOXI/IMI/IHeCKOM paBH:HI/II/I 9K30- bubmmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIMIX
24 TornmuBo (HeTh, Yroiab U MeTaH). 3arps3HeHue bubnunoreka [JOK
BO3/lyXa, CIIOCOOBI €ro MPeI0TBPALLECHUS https://m.edsoo.ru/ff0d4c4a
o5 [IpakTuueckas pabora Ne 3 o teme «llomydyenue bubnunoreka [JOK
U coOMpaHHe KUCIOPO/ia, U3YUYEeHUE ero CBOUCTBY» https://m.edsoo.ru/ff0d4ae2
26 Boxopon — s51eMeHT U IIpOCTOE BELECTBO. bubnuorexa [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
27 [IpocTble U ClOXKHBIE BEIIECTBA bubmmorexa [OK
p H https://m.edsoo.ru/ff0d2a6c
28 Du3nYeCKUe U XMMUYECKUE CBOWCTBA BOJOPOIA. bubnuoteka [JOK
[Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCIOTAX U COJAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
30
CriocoOblI mostyueHust BOAOPO/1a B J1aOOpaTOpuu https://m.edsoo.ru/Ffod4ddo
31 ITpaktryeckas padora Ne 4 o teme «Ilonyuenue bubnuorexa [IOK

U cOOMpaHue BOJOPOa, N3yYSHHUE eTO CBOWCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [JOK

32 MonstpHblii 006EM ra30B. 3aK0H ABoraapo
p AP https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYECTBA BEIISCTBA raza
33 10 €r0 U3BECTHOMY KOJHUYECTBY BEIIESCTBA HIIU bubmorexa LHOK
. y y https://m.edsoo.ru/ff0d55a0
00BEMY
Brruucnenus o005EMOB ra30B 10 YpaBHEHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX Enbmaorexa IOK
P 5 https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusnueckre 1 XUMUYECKHE CBOMCTBA BOIbI bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 Cocras ocHoBanuii. [Tousarue 00 nHAMKATOPax
FHIATOP hitps://m.eds00.ru/ff0d59e2
bu6mmoreka [IOK
Bona xak pactBoputens. HachimeHnHbie 1 https://m.eds00.ru/ff0d5b40
C ucoabp30BaHUEM
37 HEHACHIIIICHHBIC PacTBOPHI. MaccoBas 10J1s
G pPOBOro 000PyIOBAHUS
BEILIECTBA B pacTBOPE
00pa30BaTENLHOrO IIEHTPA
«Touka pocta»
bu6mmoreka [JOK
Mpaxtiueckas paota Ne 5 1o Teme https://m.edsoo.ru/ff0d5eba
. o C HCITIOJIB30BAHUEM
38 «[IpuroToBiieHHE PaCTBOPOB C ONPEACTEHHON
. o .. G pPOBOro 000PYIOBAHUS
MaccOBOM J0JIei paCTBOPEHHOTO BEIIECTBA
00pa3oBaTeIpHOro IEHTPA
«Touka pocray
39 KonrtponsHas padora Ne2 o teme «Kucnopo. bubnnorexa [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCcTaB, KjIacCupUKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tonyyenue n XMMHU4YECKHE CBOMCTBA KUCIOTHBIX, bubnuorexa [JOK
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OCHOBHBIX H aM(i)OTepHI)IX OKCHIOOB

https://m.edsoo.ru/ff0d664e

42

OcHoBaHusI: cOCTaB, Ki1accuuKaIus,
HOMEHKJIAaTypa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca
C HCII0IIb30BaHUEM

rdpoBoro 000pyI0BaHUS
00pa30BaTENLHOr0 IEHTPA

«Touka pocta»

43

[TonydyeHne 1 XuMHUYECKHE CBOMCTBA OCHOBAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca
C ucnoabp30BaHHEM

g poBoro 000py10BaHUS
00pa30BaTEILHOrO LIEHTPA

«Touka poctay

44

Kucnorsr: COCTaB, KHaCCHCbI/IKaLII/ISI,
HOMCHKJIaTypa

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

45

HonyquI/Ie 1 XUMHUYECKHE CBOMCTBA KUCIOT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2
C HCcHoabp30BaHHEM

mdpoBOro 000PYI0BAHUL

00pa30BaTENLHOIO [IEHTPA
«Touka pocta»

46

Comnu (cpenHue): HOMEHKIATypa, CHOCOOBI
MOJTy4YEeHHUsl, XUMHUYECKHE CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9474
C HNCITIOJBb30BAHUECM

@ poBoro 00OpyI0BaHUI

00pa30BaTeNLHOTO IIEHTPA
«Touka pocta»

47

ITpakTuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 110 TeMe «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX COETUHEHUN»

bu6mmoreka [JOK
https://m.edso0.ru/00ad9b7c
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48 ['eneTnueckas cBsI3b MEXKy KilaccaMmu bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O06o001eHre u cucTeMaTr3aIs 3HaHUIA
. H https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubnmoreka [JOK
KJIaCChl HEOPraHUYECKUX COCAUHECHMIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIACCU(PUKAITUU XUMUYECKUX
o1 snemeHTOB. [loHsTHE O TpynIax CXOIHBIX bubmmorexa [JOK
' py a https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas
52 cucTeMa XUMUYECKuX emMeHToB /. U bubmmorexa HOK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepropl, TPYIIITEI, TOATPYIIIBI bubmmorexa HOK
P > TPYITHIEL, TOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnuorexa [JOK
N3otornbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 anemenToB llepuoanueckoit cucremsr J[. U bubmorexa HOK
P o https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTeprucTuKa XUMUUECKOT0 AJIEMEHTA TI0 €T0
56 noJioxkeHuto B [lepruoandeckoit cucreme . U bubmorexa HOK
pHoA T https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa Jjisi pa3BUTH
57 Hayku ¥ nipaktuku. [[. 1. MenneneeB — y4€HbIi bubmmorexa [TOK
Y p IO g v ’ https://m.edso0.ru/00ada96e
MeJaror U TpakIaHuH
58 DNEKTPOOTPUIIATEILHOCTh ATOMOB XUMHUYECKHIX bubnmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumudeckas CBsA3b bu6mmoreka [JOK
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https://m.edsoo.ru/00adac34

60 KoBasnieHTHAS ITOIApHAS XUMUYECKAs CBS3b 1 Enbmaorexa IOK
p https://m.edsoo.ru/00adaab8

61 KoBanenTHasa HenmongpHas XUMHUYECKasl CBI3b 1 Enbmaorexa IOK
p https://m.edsoo.ru/00adaah9

bubmuoreka [JOK
62 Creneny okucienus 1 https://m.edsoo.ru/00adae28

63 OKHUCIINUTEILHO-BOCCTAHOBUTEIBLHEIE PEAKIINU 1 bubnmorexa LHOK
peaxl https://m.edsoo.ru/00adb076

bubmuoreka [JOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 httos://m.edsoo.ru/00adb076

65 KonTponbnas padota Ne4 o teme «CtpoeHue 1 bubnunoreka [JOK
aToMa. XuUMHUIECKas CBSI3b) https://m.edsoo.ru/00adb486

66 PesepBHblil ypok. O60011I€eHHE U CUCTEMATU3AIIHS 1 bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00adb33c

67 PesepBHblil ypok. O600111€HNE U CUCTEMATH3alIHs 1 bubnnorexa [JOK
3HaHUM https://m.edsoo.ru/00ad9ch2

68 PesepBHblIil ypok. O600111€HNE U CHCTEMATU3alHs 1 bub6nuorexa [IOK
3HAaHUHU https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Ne ni/m Tema ypoka A bp
Bcero U3y4eHus o0pa3oBaTe/bHbIe
pecypcsl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
1 crucTemMa XMMU4YecKux anemenToB /1. U 1 bubmmorexa [TOK
T https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edso00.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHUYECKON CBSI3U U THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTpoasHnas pabora Nel no teme
5 «[ToBTOpEHUE U yriTyOiaeHne 3HaHUi 1
OCHOBHBIX pa3/IeoB Kypca 8 Kiaccay
6 Knaccudukanms XuMuueckux peakiui 1mo 1 bubnuotexa [JOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
bu6mmoreka [IOK
TIOHSTHE 0 CKOPOCTH XHMUUECKOi https://m.edsoo.ru/00adbe9a
C Mcnoap30BaHUEM
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
1 poBOTO 060PYAOBAHUS
TeTEPOreHHBIX PEaKIMIX
00pa3oBaTeabHOrO IIEHTPa
«Touka pocta»
8 [lonsTHE O XUMHUYECKOM PAaBHOBECHH. 1 bubnuorexa [IOK



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

(DaKTopBI, BJIMAIOIIHUE HA CKOPOCTH
XUMHYSCKOM PE€AKIUN U IIOJIOKEHUEC
XUMHYCCKOI'0 paBHOBECHU

https://m.edsoo.ru/00adc28c

OKHUCITUTEIIEHO-BOCCTAHOBUTEIILHBIC
peakiuu

bubmuorexa [JOK
https://m.edsoo.ru/00adcade
C ncrnonbp30BaHUEM

mudpoBoro 000pyI0BaHUS
00pa30BaTeNLHOr0 IEHTPA

«Touka pocta»

10

TeopI/m BHCKTpOHHTI/I‘ICCKOﬁ Jucconuanuu.

CuibHbIE U c1a0bIe QJICKTPOJIUTLI

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68
C HNCIIOJB30BaAHUCM

@ poBoro 000pyI0BaHUSI

00pa30BaTeLHOIO IIEHTPA
«Touka poctay

11

HoHHbIE ypaBHEHHS peakui

bubmuorexa [JOK
https://m.edsoo.ru/00add448
C HCITIO0Jb30BAHUECM

g poBoro 000py10BaHUS
00pa30BaTENLHOrO LIEHTPA

«Touka poctay

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUH B CBETE MPEACTABICHHUI 00
ANEKTPOIUTUYECKON AUCCOIUALINHI

bu6nmoreka [JOK
https://m.edsoo.ru/00add5d8
C ncrnonap30BaHUEM

¢ poBOro 000PYIOBAHUL

00pa30BaTeNLHOrO IIEHTPA
«Touka pocta»

13

XUMHYECKHE CBOMCTBA COJIEU B CBETE
MIPEACTABICHHUH 00 JIEKTPOIUTHIECCKOM
IUCCOIMAIINNA

bu6mmorexa [IOK
https://m.edsoo.ru/00add8b2



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

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

C ncrnonbp30BaHUEM

14 [TonsTue 0 ruapoaU3e coen
mudpoBoro 000pyI0BaHUS
00pa30BaTEILHOIO LIEHTPA
«Touka pocta»
bubmuoreka [JOK
15 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
B I https://m.edsoo.ru/00addd12
16 [TpakTrueckas pabota Ne 1. «Pemenue bubnuorexa [JOK
SKCIIEPUMEHTAIbHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2
17 OO011as XxapakTeprucTHKa rajJoreHoB. C HCIIONB30BAHUEM
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa (hpOBOTO 00OPYIOBAHUS
00pa30BaTEILHOIO LIEHTPA
«Touka pocta»
KonTtponsnast padora Ne2 o reme
18 «IIIEKTPOIUTUYECKAS TUCCOIMALHS bubmmorexa [IOK
P ’ https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PaCTBOPAX)»
XnopoBogopoa. CoisHas KUCIIOTA,
19 XI/IME‘I@CKHS CBOMCTBA, IIOJIyYECHUE bubmmorexa [IOK
’ yi ’ https://m.edsoo.ru/00ade104
IPUMCHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[TonmydyeHnue COJISTHON KUCIIOTHI, U3YUYECHHE bubmmorexa [IOK
B y? - H3YH https://m.edsoo.ru/00ade348
€€ CBONCTBY
Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX
21 €aKI[i, eCJIM OJUH U3 PEAr€HTOB JaH B bubnnorexa [IOK
p ’ p https://m.edso0o.ru/00ade488
A30BITKE
22 OO6m1as xapakTepucTika 31eMeHToB VIA- bubnuorexa [IOK
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1y o) 7000131

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

AnnotpornHbie MOAU(UKALIUY CEPHI.

bubmuorexa [JOK

23 Haxoxxnenue cepbl 1 e€ COeTUHEHUN B
p . https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHUE CBOICTBA CEpbl
24 CepoBoaopoi, cTpoeHHE, PU3HUECKUE U bubnnoreka HOK
XUMUYECKHUE CBOWCTBA https://m.edso00.ru/00ade802
bu6mmoreka [IOK
Oxcubi cepsr. Cepras KHCIIOTa, https://m.edsoo.ru/00adea28
o C Hcnoap30BaHUEM
25 ¢uznyecKkue 1 XMMHUYECKHE CBOMCTBA,
IUQPoBOro 060py10BaHUSL
IpUMEHEHHE
00pa30oBaTeIpHOrO IIEHTPA
«Touka pocray
XUMHUYECKUE peaKiiHy, Jexalliue B OCHOBE
HPOMBIIIJICHHOTO CII0C00a NOIy4YeHUs
. bubmuorexa [JOK
26 CEPHOM KUCIOTHI. XUMHUYECKOE
_ https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaroLIeH cpe/ibl
COETMHEHUSIMU CEPBI
97 Brruncnenne MaccoBou JOJIM BBIXO/a bu6mmoreka [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO11ast xapakTepucTHKa 31eMeHTOB VA-
28 rpynnsl. A30T, pacipOCTpaHEHHE B bubnnoreka [JOK
npupoe, Gu3ndeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero Gpu3n4ecKue 1 XMMUYECKHe bubnnorexka [JOK
CBOMCTBA, ITOJIy4YCHUE U IIPUMEHEHUE https://m.edso00.ru/00adf004
[TpaxTrueckast padota Ne 3 o teme
bu6mmorexa [IOK
30 «[Tomyuenne ammuaka, U3ydeHUe €ro

CBOUCTBY»

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

bubmuorexa [JOK

31
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
bubmuoreka [JOK
Hcnonp3oBanue HUTPATOB U coJieit https://m.edsoo0.ru/00adf518
32 AMMOHMS B KAUECTBEC MUHEPATIbHBIX C HCIIOJBb30BaHHUEM
ynoopenuii. XuMHUECKOE 3arpsi3sHEHHE mdpoBoro 06opynoBaHug
OKPYKaroILIeH Cpeibl COEMHEHUIMH a30Ta 00pa3oBaTeNbHOrO HEHTPA
«Touka pocTa»
®dochop. Okcun dhocdopa (V) u
bubnnoreka [JOK
33 dochopHas kucnora, pusmueckue u httos://m.e dsocL)Iru 100adf68a
XHMHYECKHE CBOKWCTBA, IIOJYYEHUE T '
Hcnons3oBanue ¢pocdaToB B KaUECTBE Eub OK
. noIMoTeKa
34 MUHEPAIBHBIX YA0OpeHU. 3arpsi3HeHue 1
HpHPOHOT cpeb hocharam https://m.edsoo.ru/00adfc20
35 Yriepo, pacnpocTpaHeHUE B IPUPOJIE, bubnnoreka [JOK
(bU3HYECKUEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u
36 XUMUYECKHE CBOMCTBA. DKOJOTUYECKUE bubnuoteka [JOK
po0OJIeMBbl, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yrinepoaa (1V)
, bubnunoreka [JOK
37 VYronbHas Kucnora u e€ conu 1
https://m.edso00.ru/00ae006c
bu6nmoreka [JOK
[Ipaktrueckas padota Ne 4 o Teme r(wjttps:/ /m.edsoo.ru/00ae027e
38 "TTorydeHne yriIeKUCIIOTO Tasa. I;)CHOHBgOBZHHeM
OTU@PPOBOIO OOOPYAOBAHUA
KauectBenHas peaxius Ha KapOOHAT-HOH"
06D3.30B3.TGJ'ILHOFO OCHTpa
«Touka pocra»
39 [lepBoHauanbHbBIE TOHATHUS 00 bubnuorexa [IOK



https://m.edsoo.ru/00adf306
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OpTraHU4YCCKUX BEIIECCTBAX KAaK O
COCOIMHCHUAX yriiepoga

https://m.edsoo.ru/00ae054e

40 Kpemuuii 1 ero coeqnHeHUs buGnnorexa LIOK
P https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenue

41 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmuoreka [JOK
«Baxuenime HeMeTaJUIbI U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KonTponbnas paborta Ne3 mo teme

. bubnuorexa [JOK
42 «Baxuelnire HemMeTaUIbl 1 UX
https://m.edsoo.ru/00ae0e18
COEIUHEHUS
bubmuoreka [JOK
OO01mas XapakTepUCTUKA XUMUYECKUX https://m.edsoo.ru/00ae103e

43 3JIEMEHTOB — METAJLIOB. Merainueckas C ncronp3oBaHUuEM
CBA3b U METAJUIMYECKAsA KPUCTAILUINYECKAs @ poBoro 00Opy10BaHUS
peméTka. PU3HYECKUE CBOMCTBA METAJLIOB 00pa3oBaTENLHOrO LIEHTPA

«Touka pocta»
XUMHYECKHE CBOMCTBA METAIJIOB.
44 DIIEKTPOXUMUUECKUI P HAIPSHKEHUI bubmmorexa LHOK
P p p https://m.edso0.ru/00ael1156
METAJLJIOB
OO6mue crnocoObl MOTYYEHUS METAJLIOB.

45 CrmuiaBbl. Beranciienus mo ypaBHEHUSM bubnmnoreka [JOK
XUMHYECKHUX PEaKIUi, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJIEPKUT NMPUMECH

46 [TousTHE O KOPPO3UH METAIIIOB bubmmorexa LOK

PP https://m.edsoo.ru/00ael1278
Bbub6anorexa [IOK
47 [llenounble METaJIbI 1

https://m.edso0.ru/00ael4b2
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bu6mmoreka [IOK

48 O
IR THADOKCHIRT HATPIGT H KA https://m.edsoo.ru/00ael4b2
[llenoyno3eMenbHBIC METAJIIbI — KAJIbIIUM bubnuorexa [JOK
49 N
W MarHuif https://m.edsoo.ru/00ae15e8
50 Baxxneiiume coefMHEHNS KaIbIIH bubmmorexa [IOK
a H https://m.edsoo.ru/00ae15e8
51 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
JKécTkocTh BOABI 1 CIOCOOEI €€ bubmuorexa [JOK
52
YCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €8 bubnmorexa LOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmoreka [IOK
54 A %
TTEOMMITHH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U bubnnorexa [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
https://m.edso0.ru/00ae1d86
56 }I{eﬂe30 C HCITIO0Jb30BAHUECM
¢ poBOro 000PYIOBAHUL
00pa3oBaTeILHOIO IIEHTPA
«Touka poctay
57 Oxcunsl, ruapokcuabl u conu xxenesa (1) u bubnunoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
[TpakTuueckast paborta Ne 7. Pemenue
bu6mmorexa [IOK
59 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME

«Bakneiiie MeTajljIbl U UX COSIUHECHUS

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Brraucnenus no YpaBHCHHUAM XUMHUYCCKUX
peaKuHﬁ, €CJIM OAWH 13 pCarcHTOB JaH B

bubmuoreka [JOK

60 0 . 1
HSDBITIE HITH coz[epman HpuMeEcH https://m.edso00.ru/00ae1750
Brruucienus MaccoBOM J10JIM BbIXO/a
MPOJIYKTa PeaKluu
61 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
62 KonTtponsnast padora Ne4 o reme 1
«Baxxueume MeTajIbl U KX COCOUHEHUS
63 BemectBa u MmaTepuanbl B TOBCETHEBHOM 1 bubnnoreka [JOK
JKA3HU YE€JI0BEKa https://m.edso0.ru/00ae3f50
bubmuorexa [JOK
https://m.edso00.ru/00ae4270
64 XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH 1 C MCIIOIb30BaHKEM
cpenbl r(ppoBOro 00OPyIOBaHKS
00pa30oBaTeIpHOrO IIEHTPA
«Touka pocta»
65 Posbp XMMHM B pELLIEHUN YKOJIOTUYECKHUX 1 bubnnoreka [JOK
npobiem https://m.edso0.ru/00ae4270
PesepsHblit ypok. O60011eHNE U bubnnoreka [JOK
66 . 1
CHCTEMATH3alUS 3HAHU I https://m.edso0.ru/00ae0d0a
67 PesepsHblil ypok. O60011eHNE 1 1 bubnuoreka [IOK
crUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepsHblil ypok. O6001eHue u 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemenne» 2023 r.

» Xumus, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I., AkiimorepHoe o0IIeCTBO
«M3marensctBo «IIpocsemenue» 2021r.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. 'abpuensn O. C., Bockoboitnukosa H. I1., AmykoBa A. B. HactonpHas kHura
yuntens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. T'abpuensu O. C., AmykoBa A. B. Terpaap 11t 1a00paTOPHBIX ONBITOB U
npaktuyeckux padot. 8 k1. K yue6nuky O. C. ['abpuensna «Xumus. 8 kinace». M.:
Hpoda, 2022.

3. IN'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumus». 8 knacc / O. C. T'abpuensn. — M. : Jlpoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nmocodue k yueonuky O. C. ['abpuensina
«Xumusy. 9 xknacc / O. C. T'abpuensn. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosornueckue kapTol K yueonuky O. C. ['abpuensna «Xumus. 8
Kjacey : metoauyeckoe nocoodue / JI. . Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHosornueckue kaptel K yueonuky O. C. I'abpuensana «Xumus. 9
Kjacey : metoauyeckoe nocoodue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumust. 8 ki1.: KoHTposbHBIE U TPpOBEpOUYHBIE padoThI K yueOHuKy O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u
np. - M.: Jlpoda, 2022. nanusie

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

http://www.chemnet.ru I'azera « Xumusi» 1 caliT 1utst yautens «51 uay Ha ypok
XMMHUIN

http://him.1september.ru Equnas xomtekmus IIOP: TIpeameTHas KouteKus
«XuMUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIC
skcnepuMeHThl: xumus. Kostekius Poccuiickoro o6meo0pa3oBaTeaIbHOTO
nopTaina

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://wwwalhimik.ru Bcepoccuiickas onuMIiinana mKoJIbHUKOB 110 XUMUHN
http://chem.rusolymp.ru Oprannueckast XuMUsL: 3JI€KTPOHHBIA Y4eOHUK ISt
CpPEIITHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: JIEKTPOHHBIN yU4COHUK
http://wwwhemi.nsu.ru OTKpbITHIH KOIeIK: XUMHUS









