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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 0OIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusix Poccuiickoit deneparum.

[Iporpamma 1o XuMuU Ha€T TPEACTABICHHUE O IENAX, OOIEeH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MPEAMETHOE CoJZIep KaHue,
IpeIyCMaTpUBaET paCIpEAesIiCHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, OMNPENENSICT KOJWYECTBEHHBIE WU
Ka4ueCTBECHHbIEC XapaKTepUCTUKU COJIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpPeAessieT BO3MOXKHOCTH TMpeaMeTra s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibpTaTamM 00y4eHUsI XUMUU Ha YPOBHE 1eJIeH M3YUYEHUs MPEeMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOT0 Co/IepKaHUsl.

3HaHWE XUMHUHU CIYKUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JUII  CaMOpPa3BUTUS W
dbopMupOBaHUs KYJIBTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIICOBATEICKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CHocOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B HKOJIOTUYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHWs B OOYyYEHMH XMMHH OOECHEUMBAIOTCS CHEIU(PUKON
colepXaHusl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
alaliTUPOBAHHBIM OTPaKEHUEM 0a30BOM HayKU XMMHH Ha OINPENEIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHMM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IMOHSATUU
OpraHUYECKON XUMUHU.

CrpykTypa coaepaHHsl POTrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOT0 Ioaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAIbIBACTCS U3 CUCTEMBI
MTOHATAN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUN O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— ATOMHO-MOJIEKYJISIPHOT'O YUYE€HUs KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— Y4EHMS O CTPOCHHUM aTOMa U XUMHUYECKOH CBSI3H;

— TMPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HAHHMS PACCMATPUBAKOTCA HA OCHOBE JMIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENIBHO OT OJJHOTO
YPOBHSI K JPyromMy, BBIIONHSS (YHKUMU OOBACHEHHMS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH ITPAKTUYECKOIO IPUMEHEHUS U IOIYYEHHS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKONU COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO H
METOJaM IO3HaHMS B Hayke. M3ydeHune XuMuUM NPOUCXOAUT C NIPUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKaloumil Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiace».

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUI OCHOB
XUMHUYECKOM HAayKd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaXHEUIMX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYNHBIX O00OOLIEHUII MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTHUH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
JEATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0O€30MacHOro oOOpamieHusl C BEIIECTBAMH B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHSATUIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOyJarolmuxcs K CaMOCTOSITENbHON IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJlaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOIIMMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOmElH (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITHP W OICHUBATH SIBICHUS
OKpY’KaloIller0o MHUpa, UCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TMOBCEAHEBHOW >XH3HU U
TPYAOBOM JEATEIBbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH JKOJIOTHYECKHU
1[e71Ieco00pa3HOT0 TOBEJICHUSI B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHuUs.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHU Ha YpPOBHE
OCHOBHOTI0 00111er0 0Opa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU 4YelIoBeKa. XUMHUS B CUCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToOMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Mmacca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHMCJa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHUH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XHMMHUUYeCKHe ypaBHeHus. Kiaccuduxarus
XUMHUYECKUX PEaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOM, MpaBWiIaMu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ JIabopaTopHbBIM O00OPYAOBAaHUEM, U3YUEHHE U ONKUCAHUE
bu3MUecKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHUCIOTON) SABJICHUH, HAOIIOIeHUE U
ONKCAaHHE MPU3HAKOB MPOTEKAHWUS XMMHUYECKHX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiii meau (11),
U3y4eHHE CMOCOOOB pa3leNieHHs CMEecei: C TOMOIIBI0 MarHuTa, (QUIbTPOBaHUE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OUYNCTKH TOBAPESHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3JaHHE MOJIEJeH MOJICKYJI
(I1IapOCTEePKHEBBIX ).

BaskHelinmue npeacTaBUTEM HEOPraHNYECKHUX BelleCTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucrmopon — 3meMeHT U mpocToe
BemecTBo. Haxoknenue kucimopoma B Tpupoae, (U3HMYECKHE W XUMHUYECKUE
cBoictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenue kucnopoaa. CrocoObl



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHHE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosny4yeHust. Kucmorel u conu.

Momnsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHBIE M HEHACBIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J11 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupoie U B XKU3HU 4YelloBeKa. KpyroBopoT BOAbBI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusnyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMbIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [loyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3nYecKre U XMMHYECKHUE CBOWMCTBA COJIEH.
[Tomydyenue conen.

['eHeTnyeckas CBsI3b MEKY KJIaCCaMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEACIICHUE COJEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
MpeKpaileHus TopeHus (Mmokapa), O3HaKOMJIEHHE C O0Opa3laMH OKCHIOB U
OMHUCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHUEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMozencTBUe Bojopoaa ¢ okcujaom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJIb30BaHUE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKIUid HEUTpaIu3alyd, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaljla JAPYTMM M3 PacTBOpa COJU, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
yaemMenToB JI. M. MenpgeneeBa. CtpoeHne aroMoB. XMMHYECKasl CBSI3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM()OTEPHBIE OKCUABI
U TUAPOKCHUJIBI.

[Iepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
[Iepronnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasr
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB IlepuoAa H
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
JNIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckonn cucremsl [[. 1. MenaeneeBa. XapakTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanyeckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. . M. MenneneeB — yd€Hbld u
rpaXJaHVH.

Xumuyeckass cBA3b. KoBajeHTHast (MOJIIpHAss W HEMOJISIpHAs)) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIIUTENNA U BOCCTAHOBUTEIIN.

Xumuyeckuui IKCnepumenm:

U3ydeHHe oO0pa3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHUCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WIJUTIOCTPUPYIOIIUX —~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNS).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B § Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBINA (DaKT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BETHYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs

[Iepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XAMHUYECKUX OJJEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KalblUUs W HX
COCMHEHUN B COOTBETCTBHUU C IIOJIOKEHHEM JJIEeMEHTOB B llepunoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PAa3JIMYHbIM KJIACCAaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccuduxaiuys XuMUYECKUX peakIuid Mo pa3IMuHbIM NMpU3HaKaM (10 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(dekTy, 1o
U3MEHEHUIO CTETICHEH OKMUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, TIO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKUE
YpaBHEHHS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[OHITHEe 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIUSIIOIIME HAa CKOPOCTh XUMHUUYECKOW PpEAKIMU U TMOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIIMK,  JJICKTPOHHBIM  OalaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBiieHue YpPaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coJliel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BELIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPOIPOBOAHOCTU
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U  COoJIed
(BO3MOYKHO  MCIIOJIB30BAaHME BHJEO MAaTepuasoB), IPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  [POTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBbIJCICHUE Ta3a, o0O0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PaclO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUM HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl U MX coeinHeHUS

OO6masi xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJI0YaMH). XJIOPOBOAOPO/I.
ConsHast KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYECHHE, NMpUMEHeHHe. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelmnue XJIOpHIbl M HX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKrue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3NUECKHEe U XHUMHYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENSl Kjacca KHCIOT W crneurduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[TIpumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxneHue cepbl U €€ COCIUHEHHM B TPUPOJE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTENIEHU OKUCIEHUS. A30T, pacOpOCTpaHEHHE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHenue. Cou aMMOHUS,
X (U3NYECKUE U XUMUIECKHE CBOMCTBA, MpUMEHEeHHE. KauecTBeHHAs peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuIecKue).
Hcnonb30BaHWE HUTPATOB M COJIEW aMMOHHMS B KAyeCTBE MHMHEPAIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHHE OKPY KaOIIeH Cpelibl COeTMHEHHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (PU3NUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosryuenue. Mcnons3oBanue GpocdaToB B KAYECTBE MUHEPATBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMS.  YTJIEpoHd,  auIOTPOITHBIC
Moau(dUKALUKM, paclpoCTpaHEHWEe B NpUpoae, (U3NYECKHE U XUMHUYECKHUE
cBoiicTBa. AncopOrusa. KpyrosopoT yriepoaa B npupoje. OKCHabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJyYeHUEe U TMPUMEHEHUE. DKOJOTUYECKHE MTPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yriaepoaa (IV), rumore3a riao0anbHOTO TOTEIJIEHUS KIUMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa ¥ €€ coyM, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIEC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSX
yraepojia (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsaTre 0 OMONOTUYECKH BaXKHBIX BEILIECTBAX: KUpax, OeIKax, yriieBojax — U ux
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHus B mpupojge. OOuiue mnpeacraBieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HMU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHL, OTpa)Kalliue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJIOrTeHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  cepel ®W €€  CcoeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBaHUS caxapa IMoJ JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIIeHHOMN CEpPHOM KUCIIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peakIuu Ha Cylbdat-
WOH W HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3oTra, (ochopa M HX COETMHEHHH (BO3MOMKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoIyyeHue,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOICTB aMMHakKa, I[POBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue NMpu3HAKOB
UX IPOTEKAHHUsI, B3aMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJydeHUE, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHbl WM M3YYCHUE TMPU3HAKOB HMX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMUEN CHIMKATHOM NPOMBINUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMeTaJUIbl U UX COCTUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHuss B llepumommueckor cucreme xumuyeckux diaemeHtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTajndeckasi CBsi3b U
METAJJIMYECKass ~ KpUCTA/UIMUeCKas  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpspKeHUN MeTalioB. u3znueckue U XUMHUYECKHE CBOMCTBA MeTaylioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METALJIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, JIOPATIOMUHUIA,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie mMeTamnel: nosnoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
anemeHToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
UX aTOMOB, HaXOXJIeHHE B IIpupojic. Pusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWEe B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcuibl, rupoKcuabl U conu xenesa (1I) u xenesa
(III), ux cocraB, CBOIMCTBA U MMOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyUYEHHE  PpE3YJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXXHO  HCIOJB30BAHWE  BHUJAEOMATEpPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUYeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllMs, AIFIOMUHUS, [IMHKA, Keje3a
(1) u xeneza (III), meau (1I), HaOnrOAEHUE M OMUCAHUE MPOLECCOB OKPALLIMBAHMS
IJIaMEHU WOHAMHU HaTpusl, Kaldus MW Kaiublusid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATTFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxkunelme
METaJUIbl U UX COCAUHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KW3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX M OTPABIICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3K0JIOrMYeCKUX
po0daem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIE
MaTepHabl).

Mestcnpeomemnmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

dusuka: Marepus, aToMm, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PaJUOaKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CIuiaBbl, (PU3WYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAaEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMU B
oOIIecTBe MpaBUJaMH W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIM4HOCTHBIE = pe3yJIbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacuIMpeHue onbITa ASsITEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIC B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHUSL:

LEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 OOIEeCTBA, CIOCOOHOCTH BJIAAECTh JOCTOBEpHOU HH(OpMainmeit o
MEPEIOBbIX JOCTUXKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM MEATENLHOCTH TMpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAECHUE M TIOCTYNKH CBOMX TOBAPUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBIISIOIIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIC MOTHBBI, HAlPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIC I OOBSICHEHHUS HAOJI0IaeMbIX MPOIECCOB W SIBJICHUIH,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOM pa0OThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  caMO0Opa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJAMMOCTH COOJIONIEHUs TpaBWiI OE30MacCHOCTH TMpPU  OOpaIlleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOro BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUYCHUIO Tpodeccril U Tpyia pa3IudHOro poja,
YBAXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUTyaJIbHON TPAEKTOPUU MPOJAOHKEHUS 00pa30oBaHus ¢ YYETOM JTUUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENHbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) PK0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K NPHUPOAE KaK HCTOYHHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuil 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOKAIOIINX 30POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl IIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYPhI, OCO3HAHHUS TJOOATIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC I
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUIIOTEe3a, GaKT, CUCTEMA, MPOIECC, SIKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETax W IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICJIOCTHOU



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYILECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH HW3YyYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOlLlECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIIUU — MPH PEIICHUN YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBISITH U XapaKTEPU30BATh CYIIECCTBEHHbBIC
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABIICHHBIE BOIPOCH B Kaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KadeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHUE OMbITA IO TUIAHWUPOBAHWIO, OpPTaHU3ANMH W TIPOBEICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM Ipoiiecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE TPUMEHSATh Pa3Iu4yHble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOI'O MCIOJb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANIBHYIO (hOpMY TIpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
apyrumu popmMamu rpaduku U UX KOMOWHAIUSIMU;

YMEHHE HCIIONIb30BaTh U AaHAIW3MpPOBaTh B IIpolecce Y4YeOHOH W
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIIICHHOCTH,
CEJIbCKOI0 XO3SMCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKArolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBePcaIbHbIe YueOHbIe eliCTBUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJ¢ Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHUS XMMHYECKOTO JKCIIEPUMEHTa (J1a00paTOPHOrO OMBITA,
1abopaTopHOI pabOTHI IO HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4y€Ta OOILIMX WHTEPECOB M COrJIaCOBAHMS
no3uIuii (00CcyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIUS
COBMECTHBIX JIEWCTBUH, OIpelNeJeHHe KpPUTEpUeB IO OLIEHKE KauyecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSTENIbHO ONPEEeNsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BBIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBISATh WJIM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBINIOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OLIEHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJIM3UPOBATh KOHTEKCTHI, IIpeIjlaraéMble B YCIIOBUU 3aJaHUH.

NPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIICTISIIOT: OCBOCHHBIE OOYYAlOIIMMKCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yuenus B 8 kiiacce npeMeTHbIe pe3yJibTaThl HA 0A30BOM YpPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsA Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUSA, PEAKIHMH PA3JIOKECHUS, PEAKUUU 3aMELICHUS, PEaKUUU
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA WM HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JI0JS BEILIECTBA
(TpolieHTHAs! KOHIICHTPAIlUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOopmMys
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MAacChl BELIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHa ABOTapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Maneie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabnune «llepuoanueckass cuctemMa Xumudeckux odgemeHToB [ U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeeieHue UX Mo dJIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasl ONMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO  MaccChbl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CUHTE3, CpaBHEHHE, 0000IIeHHME, CHUCTEeMAaTHU3aIuio, KIIacCU(PUKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI M3Yy4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIEN0OBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BENIECTB (BOMOpOJa ¥ KHUCJIOPOJAA), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEAECIEHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BENIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XUMHUYECKHE  AKCIEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHXK U JPYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE€ BELIECTBO, BAJIICHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTanu3aTrop, XHMHUYECKOEe paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJuInYecKasi), KpHUCTAIUIMYECKas pEIETKa, KOPpO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMpEeAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJHKY [UISI COCTaBlieHUS (opMyll
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HMOHHAsA, MeETaJuIMYecKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsiji MOHA M0 XUMHUYECKON (QopMylie, XapaKkTep cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona J[. U. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
Tabnnunyio Gopmy [lepuoanueckoil CUCTEMbl XUMHYECKHX 3JI€MEHTOB:
paznuyaTh TOHATUSA «rjaBHas noxarpymnmna (A-rpynma)y U «mnobodHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHusl, KOTOpbIE HMEIOTCS B TNEPHUOJUYECKON Taldiume, ¢
YUCJIOBBIMU ~ XapaKTePUCTHUKAMH  CTPOCHHUSI aTOMOB  XMUMHUYECKHX
JIEMEHTOB (COCTaB W 3apsia  sjapa, oOIee 4YUCIO SJIEKTPOHOB H
pacrpesieieHue HMX IO D3JEKTPOHHBIM CJOAM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB 3JIEMEHTOB M MX COEIMHEHHH B
npenaesax MallbIX MEPUOIOB U TJIABHBIX MOJATPYIIl C YUYETOM CTPOEHUS UX
aTOMOB;

KJacCu(pUIMPOBaTh XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIECTB, MOJITBEPKIAs OMNHUCAHUE
pUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS JJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUA HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cOONIOaTh  MpaBUja  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakKe IMpaBWia OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMPAHHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTJIEKUCIIOTOo Tra3a);

OPOBOJUTh  PEAKIMH, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYyTEM XJIOPHUI-, OpOMUSI-,
uoIMI-, KapOoHat-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OTEPAIlH MBICITUTEIBHON NEITeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIMI0, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnmnoreka [HOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 1 1 bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHBL -€P https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcebl
| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | 03.09 bu6mmoreka [IOK
yeJjioBeka. Telia 1 BelecTBa ' https://m.edsoo.ru/ff0d210c
2 Ilonstue o MeTonax IMO3HAHUS B XUMUU 1 04.09 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227¢e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | 10.09 bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl | 11.09 bu6mmoreka [JOK
pasenenus cMecei ' https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
N bubmuorexa [JOK
5 «Pa3nenenue cmeceii (Ha npumepe 1 17.09
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
6 ATOMBI U MOJIEKYJIBI 1 18.09 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU | 24.09 bu6mmorexa [IOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 IIpocThie U COXHBIE BEIIECTBA 1 25.09
p Hl https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 01.10 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIIECCTB.

bu6mmoreka [IOK
10 Xumnueckas popmyia. BanentHoc 02.10
popwy. HHHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. 08.10 bubmuorexa [JOK
OtHocuTeNnbHAsA MOJIEKYJISIpHAas Macca ' https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10151 XUMHYECKOTO 09.10 bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUHU . https://m.edsoo.ru/ff0d350c
13 KomngectBo BemecTBa. Mob. 15.10 bu6mmoreka [IOK
MousipHas macca ' https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. 16.10 bubnuorexa [JOK
XuMHYECKask peaKius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS 292.10 bubnnorexa [HOK
XUMHYECKUX PEAKIUI ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. 23.10 bubnmnoreka [JOK
XuMuuecKue ypaBHEHHUS ' https://m.edsoo.ru/ff0d3b88
Brruucnenus koamuecTBa, Macchl
bu6mmoreka [IOK
17 BEIIECTBA M0 YPABHCHUSAM XMMHUUYCCKUX 05.11
. https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coennHEHMUSI, Pa3IOKEHH 06.11 bubmorera [JOK
»P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- Eub OK
19 sHukIoneauct. O0o0mEeHne 1 12.11 nbnnotexa 11
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
20 KonrtponsHast padora Nel mo reme 1311 bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN ' https://m.edsoo.ru/ff0d4290
Bo3nyx — cmechk razos. Cocras
1 ayX 1911 bu6mmoreka [IOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuoreka [JOK
22 e e 20.11
KHCII0pOAA (peaKiiH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOsI MOTydeHHUs KHCIIOpOia B
23 naboparopun ZILIH OMLIH_UIGHI:;{OCTI/I 26.11 bubmorexa HOK
paTop P ' ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit a3 ekt xumuaeckoit
24 peaKkuuu, MOHITHE O 9711 bubnnoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHHUH, DK30- U ' https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3arpsi3HEHUE BO3]lyXa, CIIOCOOKI €T0 03.12 bubmorexa HOK
P Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoa 04.12 bubmorexa [JOK
i . p poaa, ' https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe 10.12 bubnnoreka [JOK
BelecTBo. Haxoxaenue B nmpupoje ' https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHUEe CBOMCTBA 1112 bubmuoreka [JOK
Bostopoaa. [Ipumenenne Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTaxX " €O 17.12
TUITHE © ICHCTOTAx 1 cobix https:/m.edsoo.ru/ff0dS50d2
30 CriocoOsI oTy4eHus BOAOPOa B 18.12 bubnmoreka [JOK
nmabopaTopun ' https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmorexa [IOK
31 «[Tonydyenne u cobupanue BOJAOPOa, 24.12

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32 25.12
ABorazpo https://m.edsoo.ru/ff0d542e
Boruncnenus o6béma, KoauuecTBa
33 BEIIIECTBA rasa Mo ero M3BeCTHOM 14.01 bubmoreia HOK
B i y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA MWIIH 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHUIO PEAKIIMU HA OCHOBE 3aKOHA 15.01 bubmorexa HOK
P .. peartt N . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 DOuU3nIecKue U XUMHUYECKUE CBOMCTBA 21.01 bubmuorexa [JOK
BOJIbI ' https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstre 06 9901 bubnnoreka [JOK
UHJIUKATOpax ' https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 Y HEHACBIIIEHHbIE pacTBOPhL. MaccoBas 28.01 bubmorexa [JOK
n PacTEOPRL ' https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
18 «IIpuroroBiieHre pacCTBOPOB C 26.01 bubnuotexa [JOK
ONpeNeIEHHON MAacCOBOM J0Jei ' https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padora Ne2 o teme 04.02 bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCupUKaLs, 05.02 bubnmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMHUECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEpPHBIX 11.02 bubmorexa HOK
: P ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUA: COCTaB, KIIaCCU(DHUKAIIHA,
42 (uxar 12.02 bubmuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA 18.02 bubnunoreka [JOK
OCHOBaHHI ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, 1902 bubnmoreka [JOK
HOMEHKIIATypa ' https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA 25 02 bubnuoreka [IOK
KHCIIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
(cp ) P bubmuorexa [JOK
46 CIIOCOOBI TIOYyYSHUS, XHMUICCKHE 26.02
. https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME 04.03 bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
43 I'eneTnyeckas cBA3b MEXKAY KilacCaMu 05.03 bubnnorexa [HOK
HEOPraHUYECKUX COCIUHEHUN ' https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U crucTeMaTu3alys 3HaHU! 11.03
- H https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
" bubnuorexa [JOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX 12.03
. https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT Eub OK
51 XMMHYECKHUX 31eMeHTOB. [loHsiTHE O 18.03 nosmotera I
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX 19.03
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bubnuorexa [HJOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI 25.03 omorexa O

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54 26.03
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoii 08.04 buGnnorexa LIOK
https://m.edsoo.ru/00adabbc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YE€CKOT0
56 3JI€MEHTA MO €ro MOJO0KEHUIO B 09.04 bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. . 1. 15.04 bubnnorexa [JOK
MenpeneeB — y4€HBIM, IEJArOr U https://m.edsoo.ru/00ada96e
rpak1aHuH
53 DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB 16.04 bubnunoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
59 HNonnas xumMudeckas CBsI3b 22.04 hitps://m.edsoo.r/00adac34
60 KoBaneHTHas nosnsipHast XMMHYECKas 23.04 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMU4ecKas 29.04 bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Creneip okucneHis 30.04 https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC 06.05 bubnuotexa [JOK
peakunu https://m.edsoo0.ru/00adb076
bu6mmorexa [IOK
64 OKuCIUTEIN 1 BOCCTAHOBUTEIH 07.05 hitps-//m.edsoo.rw/00adb076
65 Kontponbnas padota Ne4 o teme 13.05 bubnmuotexa [JOK




«CTpOGHI/IC aroma. XUMHYECKas CBA3b»

https://m.edsoo.ru/00adb486

66 PesepBHeIil ypok. O000ICHHE 1 | 14.05 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0o0mIeHne 1 | 20.05 bubnumoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
68 PesepBubIil ypok. O60011cHIE 1 | 21.05 bubnunoreka [JOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue op
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuit 3aK0H.
| IIepnonnueckas cucrema | 02.09 bubnnorexa [JOK
XUMHYECKHX daemMenToB 1. 1. o https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 04.09 bubmorexa LHOK
. o https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HoMeHKIaTypa | 09.09 bubnnoreka [JOK
HEOPTraHUYECKUX BEIIECTB o https://m.edsoo.ru/00adb7e2
4 Buipsl XumMHu4yeckoil CBSA3U M THIIBI | 11.09 bu6mmorexa [IOK
KPHCTAJUIMYECKUX PEHIETOK o https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpeHue u yriayOneHue 3HaHu 1 1 16.09.
OCHOBHBIX Pa3/esIoB Kypca 8 Kiacca»
6 Krnaccudukanus XuMuueckux 1 18.09 bubnuoreka [IOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
7 €aKINHu HOHSIpTI/Ie 0 TOMOTEHHBIX U 1 23.09 bubmmorexa [JOK
PEaKIHH. T https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaKIIUIX
[TonsTHE 0 XUMHYECKOM PAaBHOBECHH.
8 @akTophl, BIUSAIONINE HA CKOPOCTh 1 25.09 bubmmorexa [OK
ppl, . H p o https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKLUU U MOJIOKEHUE




XUMHYECKOI'O paBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9 30.09
peakunu https://m.edsoo.ru/00adcade
Teopus 37IEKTPOIIUTUYECKON
10 nccorumany. CUiIbHEIE U ci1a0ble 02.10 bubnmorexa [IOK
A HHATHIH. o https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
bubmuorexa [JOK
11 Ho € ypaBHE ea 7 07.10
HHDIC YPABHCHIA peaiiiui hitps://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUII B CBETE IIPEACTABICHUN 09.10 bubnmnorexa LIOK
pvll o https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIAIIIH
XHUMHYECKHE CBOMCTBA COJIEH B CBETE Eub 10K
nOIUOTEKA
13 1 00 14.10
TpEACTABIICHIH O . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTHYECKON JUCCOLHAIITT
bu6mmoreka [JOK
14 I1 7 16.10
OHATHE O THAPOIMZE COMEH https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus 71.10 bubmmorexa [IOK
3HAHUN ' https://m.edsoo.ru/00addd 12
[IpaxTnueckas padora Ne 1.
16 «Pentenne skcriepuMeHTaIbLHBIX 23.10 bubmmorera [TOK
p ' https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padota Ne2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOIINAIINI 06.11 Eubmorexa IIOK
p a THATI. ' https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO01ast XapaKTEPUCTUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKI:/Ie CBzﬁCTBa Ha IIpuMepe 11.11 Bubmaorexa LJOK
p p ' https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ColisiHast KUCTIOTa, 13.11 bu6nmoreka [JOK




XMMHMYECKHE CBOMCTBA, IIOJIy4YEHUE,
IIPUMEHEHHE

[IpakTrueckas padota Ne 2 o Teme

https://m.edsoo.ru/00ade104

bubmuorexa [JOK

20 «ITomydyeHne COJITHOM KUCIIOTHI, 18.11
YACHHE COi> hitps://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Boruucnenust no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIUU, €CIIU OJOUH U3 20.11 Bubmorexa ITOK
P ’ ' https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO01mmas xapakTeprCcTHKa SJICMCHTOB 25 11 bubnnoreka [JOK
VIA-rpynmst ' https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
2 Haxoxnenue cepbl 1 €€ coeTMHeHUN 9711 bu6mmoreka [IOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepol
24 CepoBomopo1, CTpOEHHUE, 02.12 bubnuorexa [JOK
¢du3nyeckre 1 XMMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHasi KHCIIOTA,
25 ¢u3nyecKkrue 1 XUMUYECKHE CBOMCTBA 04.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMUYECKUE PEAKIINH, JICKAIIHUE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
26 ITOJTyYEHUSI CEPHOU KUCIIOTHI. 09.12 bubnnoreka [JOK
XHWMHUYECKOE 3arpsi3sHEHUE ' https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpeibl COeAMHEHUSIMU
cepbl
7 Brraucienne MaccoBOM JOIN BBIXOJA 1112 bubmuorexa [JOK
MPOIYKTa peakuuu ' https://m.edsoo.ru/00adec8a
28 OO1m1ast XxapaKTepUCTHKA SJIEMEHTOB 16.12 bubnuoreka [IOK




VA-rpynmel. A30T, paclipocTpaHEeHHE
B IIpupoze, Gpu3ndecKue u
XMMHYECKHUE CBOMCTBA

AMMuak, ero ¢puznyeckue u

https://m.edsoo.ru/00adeea6

bu6mmoreka [IOK

29 XAMHYECKHE CBOMCTBA, MOJIyUYCHHUE U 18.12
YA https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 3 o Teme
30 «IlonydyeHne amMmmuaka, U3y4yeHue ero 23.12 bubmorera [JOK
o 1Y ' https:/m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTA, €€ (hU3MIecKue u 25 12 bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 oOpeHmit. XUMHUYIECKOe 30.12 bubmorexa [IOK
yAo0p ' . ' https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSMH a30Ta
®Docpop. Oxenn pochopa (V) u

33 (1)00(%)0 pHaﬂ KI/ICJ'I((I))Ta (bq)lfm(qe)cxne u 13.01 bubmorexa HOK

p N ’ https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOIMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B

34 KayecTBE MUHEPAJIbHBIX YI0OpEHUH. 1501 bubnuoreka [IOK
3arpsi3HEeHUE TPUPOTHON CpEAb ' https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 pu EI[C ;mn{){ecxie U XUMHYECKHE 20.01 bubmorexa HOK

P P ’ ' https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yraeposa, ux GU3nIecKue u 2201 bubnmuorexa [JOK

XUMHUYECKHE CBOMCTBA.

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




DKoyornYecKue mpooOIeMBbl,
CBsA3aHHBIE ¢ OKcHIoM yrieponaa (IV)

N bu6mmoreka [IOK
37 VronpHas KUCIOTa U €€ COJIN 27.01 i
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme

18 "[lony4yeHue yriieKuciaoro rasa. 29.01 bubnunoreka [JOK
KadecTtBennas peakiys Ha kKapOoOHaT- ' https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHUS 00
bu6mmoreka [IOK
39 OpPraHUYECKUX BEIIECTBaX KaK O 03.02
https://m.edsoo.ru/00aec054¢e
COEIMHEHUSX YIiiepoJia
. bu6mmoreka [IOK
40 Kpemuuii u ero coeguHeHus 05.02 &
https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue

A1 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME 10.02 bubnuotexa [JOK
«BaxHelIe HeMeTaulbl U uX ' https://m.edsoo.ru/00ae0bf2
COCUHEHUS»

Kontponbnas padota Ne3 no teme
42 «BaxHelIe HeMeTalbl U UX 12.02 bubmmorera [TOK
' https://m.edsoo.ru/00ae0e18
COCIUHEHUS»
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannauyueckas CBSI3b U 17.02 bu6mmorexa [IOK
MeTaInYecKast KpUCTaTInIeCKast ' https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METAJLJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. Eu6 OK

. nOIroTeKa

44 DAEKTPOXUMHUECKUN Psijt 19.02 1

HaIpsHKEHUN METaJUIOB

https://m.edsoo.ru/00ael 156




OO6mwme crmocoOb! MOTyIeHUS
MmeraiuioB. CiuiaBel. BeruuciieHus mno

45 aBHCHUSIM XUMHYCCKUX PEaKITHi 24.02 bubnmorexa [IOK
yp peaKIiH, ' https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPKUT
puMecu
buo
46 ITonsATHE O KOPPO3UU METAILIOB 26.02 noamoreka OK
https://m.edsoo.ru/00ae1278
b
47 [llenounple MeTaILITBI 03.03 nomotexa HOK
https://m.edsoo.ru/00ae14b2
43 Oxcupl U TUIPOKCUIBI HATPUS U 05.03 bubnuoreka [IOK
KaJus ' https://m.edsoo.ru/00ae14b2
49 Il{enr04YHO3EMENBHBIE METAILIIBI — 10.03 bubmuorexa [JOK
KaJIbIIMA ¥ Maruui ' https://m.edsoo.ru/00ael5e8
50 BaxxHelnme coenMHEHNS KAJIbIUS 12.03 Bubmiorexa IJOK
https://m.edsoo.ru/00aecl5e8
O06o001IeHNEe U CHCTEMATH3ALIHS
51 Hj H 17.03
3HaHHUH
50 JKEcTKOCTh BOMIBI U CITOCOOBI €€ 19.03 bu6mmoreka [IOK
yCTpaHEHUs ' https://m.edsoo.ru/00ae1886
ITpakTruyeckas pabora Ne 6 o Teme
S R bu6mmoreka [JOK
53 JKEcTKOCTh BOABI U METOMEI €6 24.03
" https://m.edsoo.ru/00aelae8
YCTpaHECHUS
54 AmroMuHIH 26.03 Eubmorexa IIOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHIA U 07.04 bubnuoreka [IOK
TUAPOKCHUIA ' https://m.edsoo.ru/00aelc64
56 Kenezo 09.04 bubmorexa LIOK

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, TUAPOKCHUABI U COJIM KEIIE3a

bu6mmoreka [IOK

57 14.04
(I1) u xxene3a (1II) https://m.edsoo.ru/00ae35e6
53 O606HuleHI/Ie Y CHCTEeMaTH3aIus 16.04
3HAHUU
[Tpaktuyeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME 21.04 bubmmoreka [JOK
«BaxkHeume MeTasbl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 peareHToB J1aH B U30bITKE WU 23.04 bubnnorexa [JOK
COAEPKUT puUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOH J0JIM BbIXOJa IPOIYKTa
peakuuu
61 O606HVICHI/I€ Y CUCTeMaTu3aIus 58.04
3HAHUH
KonTponbnas padorta Ne4 mo teme
62 «BaxxHemme MeTaIbl B X 30.04
COCJIUHECHHU S
63 Bemectsa u maTepuansl B 07.05 bu6mmorexa [IOK
MMOBCEIHEBHOM KW3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1,05 bubnuorexa [JOK
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1905 bubmuoreka [IOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE 1 19.05 bubmoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O60061eHIE 1 21.05 bubnuotexa [JOK




‘ cucremMarusanuia 3HAHUM

68 PezepHblit ypok. O6001IeHNE 1
CHCTEMAaTH3aLus 3HAHUI

26.05

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

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne
» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Tpery6osa H.II. [Toypounbie pa3paboTKu 10 XUMHH § KJ1acC

M.IO. I'opkosenko [loypounsie pa3pabOTKu 0 XUMuM 9 Kinace
Texnonornyeckue kapTbl ypokoB 1o yueOuuky O.C. I'abpuensana 8 ki1.
Texnonornyeckue kapTol ypokoB 1o yueOnuky O.C. I'abpuensna 9 xi.
O.C. I'abpuensn, C.A. Cnaakos, .I'. OctpoymoB Pabouas teTpanb

8 KIL

O.C. I'abpuensn, C.A. Cnaakos, .I'. OctpoymoB Pabouas teTpanb

9 k1.

H.C. [TaBnoBa KoHTpoJIbHBIE U CAMOCTOSATEIbHBIE PAOOTHI IO XUMUU

8 Kiacc

H.C. [TaBnoBa KoHTpoOJIbHBIE 1 CAMOCTOSTEIBHBIE PAOOTHI IO XUMUHU

9 xacc



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
[Topran dynaamenTanbHOro xumudeckoro oopazopanusi ChemNet. Xumuueckas

uHpopmalmonHas cetb: Hayka, oOpazoBaHue, TEXHOJIOTUU

http://www.chemnet.ru I'azeta « Xumus» 1 calT IJ1s yuuTess «5 uay Ha ypok

XUMHN»

http://him.1september.ru Enunas komnekuus [{OP: [IpeamerHas koiekuus

«XUAMU

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE
skcrnepuMeHThl: xumus. Komekius Poccuiickoro o6mieo0pa3oBaTeIbHOTO

noprana

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

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: dJIEKTPOHHBIA YUEOHUK
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