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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil mnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LEJAX, OOIIEH cTpareruu
oOy4eHHMs, BOCHHMTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHABIIMBAET 00s3aTENbHOE MIPEAMETHOE COJIEpKaHHe,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM W CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHMHUH, OMNpPEIEseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS XHUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, OMNpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pesynbrataMm oOy4eHHUs XUMUU Ha YPOBHE I1eJIeH N3YUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUHU CJIY>KUT OCHOBOM Juisi (OPMHUPOBAHMS MHUPOBO33PEHUS
o0yy4aroierocsi, ero MpeACTaBICHUN O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOM  JIesITEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYarOLUXCS;



CrIocoOCTBYEeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO--
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU U HEKOTOPBIX OTJEIBHBIX 3HAYUMBIX TMOHSITUH
OPraHUYECKON XUMHUH.

CtpykTypa cojiepkaHus MPOTPaMMbI MO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOr0 ypOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHS K JPYyrOMYy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€¢ CHCTeMHOM NpPHUPOJbI, IIEHHOCTHOIO OTHOIIEHHS K HAay4YHOMY 3HAHHUIO U
METOJaM TMO3HaHMs B Hayke. M3ydeHue XWMUU MNPOUCXOAUT C MPHUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arlolmuid MUpy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUM XUMHUM TPOUCXOJUT (DOPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAaHUW — BaXHEUIIHUX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECKUX TMOJIOKESHUM,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



NpPUOOIICHUM K HAyYHBIM METOJaM T[O3HAHUS TMPU M3YYCHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HAauYEHUE MPUOOPENH TaKHe 11eJU, KaK:

— (dopmupoBaHHEe WHTEIUICKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/IaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEILHOM TO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne ycaoBuil, CIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUaOIIMMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM 4YHCIE€ YMEHUM OOBSCHITH M OLICHUBATH SIBJICHUS
OKPY’KAIOIIEro MHUpPa, MCIOJIb3ysl 3HAHWUS U OIBIT, MOJYYEHHbIE MPU H3YyUYCHUU
XUMHUH, TPUMEHSTh HMX TpPH PEHIeHUH Tpo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU JIE€ATEIBHOCTH;

— ¢opmupoBaHHe y OOy4YalOIMXCA T'YMAaHHUCTHUYECKUX OTHOIICHUI,
MOHUMAHUSI [IEHHOCTH XUMUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOM NEATEIHHOCTH B IEIAX
COXPaHEHUs CBOETO 3/I0POBbs U OKPYKAIOIIEHW IPUPOLHOUN CPEBIL;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(MIIsi U HAMpPaBICHHOCTH JaJIbHEHIIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYa/ibHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€NOBEKa. XUMHS B CUCTEME HaYK.
Tena wm BemecTBa. DU3MUECKUE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE 0 MeTojax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHTbhl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKUX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTtHocuTeNnbHAs MOJEKYJsIpHas Macca. MaccoBas A0 XMMUYECKOTO AJIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUi (COeTUHEHNUS, Pa3I0KEeHUSI, 3aMEIICHHS, OOMEeHa).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamu oOpalleHus: ¢ J1abopaTopHbBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
¢bu3nYecKuX CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) sIBIEHUM, HAOII0/ICHUE U
OMHMCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pasjiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3IoKEHUE TUIPOKCHIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiii meau (10),
U3YUYCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUE OYUCTKH MTOBAPEHHON
COJIM, HaAONIOJIEHUWE W  ONHWCaHue  pe3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIENIEd MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

Baxkueiiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — anemMeHT u mpoctoe
BelecTBo. Haxoknenue kucimopoia B mpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl



MOJIYYCHHUST KUCTOpoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOU(pUKALINS KHCIOPO/Ia.

TernoBoit 3hdeKT XUMHUUECKOW peaklyy, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJIEHHE TAPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bopopon — anemMeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEIL
HacepilieHHbIE M HEHACHIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpoB B IpUpPOJI€ U B KU3HU 4YeloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuil. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudukanuss oCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kucinot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOCcTM MetaimioB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Commu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuyeckuui IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOPOJa B BO3/IyX€E, IMOJyUYECHHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMHMCAaHWE WX CBOMCTB, MOJy4YeHHUE, COOMpaHHME, PACIIO3HABAHHE WM H3Yy4YCHUE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHUE OOpPA3IOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIed pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHUE BHUEOMATEpPUAJIOB),



uccieqoBaHue oOpa3lOB  HEOPraHWYECKUX BELIECTB PAa3IUYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumojeiictBus okcuga menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalU3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METAJIa JAPYTMM W3 PACTBOpA COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuonuueckuii 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKuCIUTETIbHO-BOCCTAHOBUTEJIbHbBIC PeaKIUU

[lepBble TOMBITKK KiIaCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHJIbI
Y TUJIPOKCUBI.

[lepnognuecknit 3axoH. [lepuoanueckast CuCTeMa XUMUYECKUX JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas U JIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasr
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IMEPHUOAA U
IPYMNIbI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHune
AJIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJlnyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM v NEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ul pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbli U
rpa)XJaHMH.

Xumudeckass cBsa3b. KoBajieHTHast (ToJisipHass W HEMOJISIPHAs)  CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl OKuCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuui IKCnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJCHCTBUE
TUJIPOKCUAA ILIMHKA C PACTBOPAMHM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS ).

Mescnpeomemmnbnie ceasu



Peanusanuss MeXNpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHM B 8 Kilacce
OCYULIECTBJISIETCS. 4Y€pEe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBINA (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiaccuuKamus, TMEePUOIUIHOCTh, HAOJIOIEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJIICHUE.

®dusnka: Marepus, aToM, DJJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIUZ,
W30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUNA 3apsiji, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, COonHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo M XUMHYeECKasi peaKkIHs

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEPUOAOB, Kallusd, KaJIbLMs M HX
COCIMHEHNH B COOTBETCTBUM C IIOJIO)KEHUEM JJIEMEHTOB B llepmonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BelleCcTBA: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAIUIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTALIMYECKON PEILETKH U
BHJa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIacCaM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanysa XuMuyeckux peakiuii o pa3aIuyHbIM MpU3HaKaM (10 YUCITy
U COCTaBy YYAaCTBYIOIIMX B pEaKIMM BEHIECTB, MO TEIIOBOMY 3(dekTy, 1o
M3MEHEHUIO CTeNeHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX M Te€TEpOreHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumnueckom paBHoBecuu. DakTOPBHI,
BIUSIOIINE HAa CKOPOCTh XHMHYECKOW PEaKUUH U IOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCIAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUM,  AJIEKTPOHHBIM  OasiaHC
OKHUCIIUTEIILHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBieHue  ypaBHEHMM



OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKUU C  HCHOJIb30BAHHEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOLMALUU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE W COKpalIEHHbIE HWOHHBIE YypaBHEHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSITHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTALIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJIOB W HEeMeTaioB (rpadura u anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JEUCTBUSL PaA3UYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOIMPOBOJHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALIMMA KHCIOT, WIEI0YEd U  COJIEU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  NPOTEKAHHWS  peakluudid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WIJUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIU
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMONIbIO KAUYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ0o4YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, NMpUMEHEHHE. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHME XJOPUIBI U UX
HaXOXJICHUE B IPUPOJIE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U Cephbl. AJUIOTPOINHBIE MOIU(PUKAIIMN KUCTIOPOa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PUBHYECKHE U
XUMHUUYeckue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W Chenupuieckrne). XHWMHYECKHE PEaKInH,
JeXalue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLMs Ha



cyiabdaTt-uoH. Haxoxaenue ceppl U €€ cCOoeaWHEHH B mpupoae. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepucTuka 3JeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHHA. A30T, pacpOCTPaHEHHUE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHue U npuMenenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3MUYECKUEe U XUMHUYECKUE
cBOMcTBa (0OIIME KaK TMPEJICTAaBUTENS Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb30BaHWEe HUTPATOB U COJIEM aMMOHMS B KayeCTBE MMHEPAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (PU3NUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YAOOPEHUN.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
Moau(dUKALUKM, paclpoCcTpaHEHWEe B NpUpojae, (U3NYECKUEe U XUMUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE U TPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX (GU3NYeCKre U XMMUYECKHE CBONCTBA,
noiayyeHue W TnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HUOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34MCTBE.

[lepBoHauanbHBIC MOHIATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIeH, TaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HePTh),
MPOJAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yriieBojiax — U ux
poid B OKM3HM 4eloBeKa. MaTepualbHOE€ €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOMCTBA, TOJYYCHHE W
npumeHenue. CoenuHeHHMs KpeMmHHs B mpupone. OOmme mpeacTtaBieHus 00
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHelilne cTpouTeNnbHble MaTepHalibl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIbHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)XKaromme (PU3NUecKHe M XUMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BAHHE
BHUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa IoJ JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HM3Yy4EHUE XHMHYECKHX CBOMCTB
pa30aBiIEHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peakuu Ha CyibQaT-
WMOH U HaOJIo[eHHE MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COECIAUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yI0OpEeHUM, MOJydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (ocaT-uOH U U3y4YEHHE NPU3HAKOB
MX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUe Mozelnen
KPUCTAUIMYECKUX peIIETOK anmMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB YTJIEKHCIIOTO rasa, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M M3YyYEHHE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
NPOAYKUMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTaTbHBIX
3a7a4 1o TeMe « BaxxHenme HeEMETAIUTbl U UX COCTUHEHUSD.

MeTtasibl M MX COCAUHEHUS

OO01mast XxapakTepUCTHKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meraymnueckasi CBsi3b U
METaJUIMYecKass  KpUCTAUNIMYECKass  peIETKa.  OJJNEKTPOXUMUYECKHH  pAX
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
CrocoObl Toy4eHus: MeTayioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duzryeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUAB HaTpus W Kanuda. [IpuMeHeHne WIEIOYHBIX METAUIOB M HUX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MarHuid MW KajJbLIMH: TOJOXKEHHE B
[Tepuomuueckon cucremMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKre U XUMAYECKAE CBOMCTBA MarHus
U Kanblius. Baxueiliue coequHEHHUs Kaiblusg (OKCHJA, THUIPOKCUI, COJIH).
JKEcTrocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. WU. MenneneeBa, CTpoEHHE aTtoma, HaXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKUE CBOWMCTBA aTtOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHAA U TUJIPOKCHU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuognueckoit cucremMme XMMUYECKUX 3JeMEHTOB /1.
. MengeneeBa, CTpoe€HHE aToma, HaxOXJIeHUE B mnpupoae. Duznyeckue u
XUMHUUYECKUE CBOMCTRA xkene3a. OKCUIbI, TuIpoKcu bl U conu xenesa (II) u sxenesa
(IIT), ux cocras, CBOMCTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB W CIUIABOB, HX (HU3NYESCKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHJIEOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xeneza (III), meau (II), HaOnrOAEHME U OMUCAHUE MPOLECCOB OKPALIMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «Baxxnenme
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

Bemectsa u Marepuasnibl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleld cpenl (MpeaeibHasi JTOoIMyCcTUMas
KOHIIEHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun 3K0JIOrHYeCKUX
pooJieM.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanmnsanuss MeXOpeIMETHBIX CBS3€W NP W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
HNOHSTUN, TaK U MOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH JUJISl OTAEJIbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHS: HAYYHBIA (PAKT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEIb, SIBICHHUE, HNapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUYECKUN 3aps, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHrtes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
II0JIE3HBIE UCKOIAEMBIE, TOIUINBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa30oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMsS] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATBIMU B
oOIIecTBe MpaBMWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNHI 00YUYaIOIIHUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTUBHBIX LICHHOCTHBIX OPUEHTALUW W
pacIIMpEHNE ONbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPpHOTHYECKOTr0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XMMHUYECKOM HAayKd B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAZETh JOCTOBEPHON MH(popManuen o
MEPENOBBIX JOCTHMKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOILIECTBA;

2) rpaskaIaHCKOr0 BOCTIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-HCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYTUX  BHIAX
NeATEIbHOCTH, TOTOBHOCTM K pPa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ OITOM y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 IIO3HAHMSL:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW pPEaKILMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOIBI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHUHM, HEOOXOIUMBbIE i1 OOBSICHEHHUS HAOJII0aeMbIX MPOLECCOB U SIBICHUH,
MO3HABATENIbHOM, MH()DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHON



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOy4YEHHS B
JlaTbHEHIIIEM;

4) popmupoBaHusi KyJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBuid O€30MaCHOCTH TIpU  OOpallleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TPyA0OBOro BOCIIUTAHUS:

MHTEPEC K MPAKTUUECKOMY M3YYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTo poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJOHKEHUST 00pa3oBaHUs C YUYETOM JTMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHo! npodeccuoHaabHOM IeITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aalTUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJIE KaK HCTOYHHKY
KW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuiI 0€30MMaCHOTO MTOBEJECHUS TTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU MU3YYECHUU XUMUH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEO, IS TTOBBIICHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJBTYphl, OCO3HAaHHUS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTeH UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOW MPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATbDI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O IIEJIOCTHOU



HAay4YHOW KapTHUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUTAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE NeiiCTBUSA

ba3zoBble Jiornueckue JaeiicTBua:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHUHU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHSIMH), HUCIOJIb30BaTh
MOHATUS JIJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPHUUYMHHO-CIICICTBEHHBIC CBS3H MEXIy OOBEKTaMH H3Yy4YeHHS,
CTPOUTH JIOTUUECKHE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICIYKTHUBHbBIC, 10 aHAJIOTHH),
JIeJaTh BRIBOABI U 3aKJIIOUCHUS;

YyMEHHUE TMPUMEHSATh B TIpOIeCCe€ TMO3HAHMWS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIETU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO IMPUMEHSIEMbIC B XMMUU MOJCIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUUYECKON peaklMi — MpU PEIICHUH Y4eOHO-TTO3HABATENbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTepU30BaTh CYIICCTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUECCKUX PEAKITUH,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS:

YMEHHUE MCIOJIb30BATh IMMOCTABIICHHBIE BOMPOCHI B KAaye€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI JJI1 (POPMHpPOBAHHUS THIIOTE3BI 10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMNbITa 0 TUIAHUPOBAHHUIO, OpPraHU3AlMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaloJaTh 3a XOJI0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MPoOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMALIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHATh Pa3INYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/ICIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh pEHIaEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JharpaMMmaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UMpoBaTh B IIpolecce Yy4yeOHOW U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

yMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juamora W (WIM) IUCKYCCHHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEHJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUS  NPEICTaBIATh  MOJYYECHHBIE  pe3ysibTaTbl  IIO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JEJaTh MPE3EHTALHUIO
pPE3YNbTATOB BBIMOJHEHUS XMUMHUYECKOTO IKCIEPUMEHTa (J1a00paTOpHOroO OMbITA,
1a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuuid (o0cyXaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NCHCTBUSA:

YMEHUE CaMOCTOSITENIbHO ONPENEsATh UENH JEATebHOCTH, MIaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BATh U AaHAIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33]IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (enepanbHONM pabodeil mnporpamMMon,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHblE€ 3HAHUS, YMEHHUS M CIOCOOBI



JneucTBul, crnenuduueckue A OpeAMETHONM o0nactu  «XUMHS», BUIABI
JNEATEIBHOCTH O  IIOJYYEHHMIO HOBOI'O  3HAHWs, €r0  MHTEpPIpPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xonIy oOyuenus B 8 kjiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e PaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCJICHUS, XUMUYECKasi peaklus, KIacCU(pHUKalus pPEeaKlHil: peakuuu
COCIIMHEHHUs, pPEaKUWU pPa3JIOKEHUs, PEAKLUUU 3aMEIICHUs, pPEeaKkUun
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIA CJIOM aroma, aTOMHas OpOHUTallb, pPagnyC
aToMa, XUMHUYECKasl CBS3b, MOJSAPHAs W HEMOJSIPHAsA KOBAJICHTHAS CBA3b,
WOHHAas CBA3b, MOH, KaTHOH, aHHOH, PACTBOP, MaccoBas J0JI1 BeEIleCTBa
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITHH U
MPUMEHSTH ITH MOHATHS IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHMI;

e HCIOJB30BaTh XUMHUYECKYIO CHMBOJHMKY JJs COCTaBJIeHUs (opmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OMNpEAENATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OWHApHBIX COECIUHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIACCy COEAUHEHUN I10
dopMynaM, BHJI XUMHYECKOM CBA3M (KOBajJeHTHas M HWOHHAas) B
HEOPTraHUYECKUX COECTUHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOANYECKONM 3aBHCUMOCTH CBOWCTB
XMMHUYECKUX DJIEMEHTOB OT MX MoJiokeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHHs MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

e ONUCBHIBATH M XapakTepuszoBaTh TabMUuHyr0 Qopmy Ilepuonnueckoi
CUCTEMBl XMMHMYECKMX OJJIEMEHTOB: pa3iau4aTh IIOHATHUS «TJAaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpymnmna (b-rpynmna)», mansie u
Oonbllie TEPUOABI, COOTHOCUTH O003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuydeckmx osaementoB I .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sapa, 001Iee YrciIo dJIECKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIACCU(PUITMPOBATh XMMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XAMHYECKHE peakuu (10 YUCIy W COCTaBy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECCTB
Pa3IUYHBIX KJIACCOB, MOATBEPK/Iast ONMMCAHUE TPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHH;

IPOTHO3HPOBATH CBOIMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBECHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3TUYIHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢opmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON NEATCIHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTEeMAaTHU3aIuio, KJIacCU(PUKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JISI M3YyYCHUS] CBOWMCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTECTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAONIOACHUE, W3MEPCHHE, MOJICIHUPOBAHUE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClIeOBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU I10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOJOpOJAa M KHUCIOPOAA), MPHUTOTOBJICHHUIO
PAacCTBOPOB C OMNPEACIEHHON MaCcCOBOM JOJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondTanent, METUIOPAHXK U JPYyTHUe).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHWA: XHWMHWYECKHM
JJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHUOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHBb
OKHCIICHUS, XUMHUECKasl PeaKlsi, XUMUYeCKasi CBSI3b, TEIIOBON 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJICKTPOJIUTBI, JIEKTPOJIMTUYECKAsT IUCCOLMALNS, PEAKLUUU HOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMblE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAas,
MeTajuInuecKas), KpHUCTAIIMYecKas pemeTka, KOppo3us METaJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeabHO IO0MyCcTUMas
xoHuenTpaus [1/IK Bemecrna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSThH 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHUS (HOPMYI
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIUN;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIVMHEHUAX pa3IUYHOrLO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIAacCy CO€IMHEHUN 1o ¢dopmyiaM, BHJ XUMUYECKON
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3akoHa J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro TOHHUMAaHHWE: OIKChIBATh W XapaKTepu3oBaTh
Tabnuunyo Gopmy Ilepuogmdyeckoi CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas noarpymnmna (A-rpynma)» U «mobodHas
noarpymnmna (b-rpynma)», manbie u OOJdbIIME TMEPUObI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIHUE
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOSHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIUX B pEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, M0 M3MEHEHHUIO CTENEHEH OKHMCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTAaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTb OKHCJIHUTEIHHO-BOCCTAHOBUTENIBHBIX — PEAKITHA
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECCTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYISAPHYIO W MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOrO JJIeMEeHTa 1o (dopmyie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

cOONIOJaTh  MpaBUjia  MOJI30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7abopaTOpHBIM  00OpYJOBaHMEM, a TaKXe IMpaBWwia oOOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TIONYYCHUI0O W COOMPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

OPOBOJUTh  PEaKIMM, TOATBEPXKIAIOIMIME  KAYeCTBEHHBIM  COCTaB
pPa3MTUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOPHUA-, OpOMU-,
uoaua-, kapOoHart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPALUU MBICIUTEIBHON JEATeTbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — IS M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX pEaKIWi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO yacoB
Ne HaumeHoBaHue pa3jiesioB U deKkTpoHHbIE (LM (POBbLIE)
KonTposbHbie IIpakTnyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavajbHble XUMUYECKHE OHATHS
XuMus — BakHas 00J1acThb

11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBEKa

12 BemecTBa 1 xuMu4eckue 15 1 bu6nunorexa LIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopog. [Tonstue 6 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilondarue o kucimorax 2 | bubmuoreka [JOK

' U COJISX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [JOK

' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChl 1 1 1 bubmuoreka [{OK

' HEOPraHMYECKUX COEAMHEHMIH https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu




[lepuoauueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnmnoreka HOK
) XHUMHYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. Ctpoenue aroma
XuMH4ecKas CBs3b.
3.2 OKuCIUTEIbHO- 8 bubmorexa HOK
’ https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
b K
Hroro no pazneny 15 nbmmorexa IO
https://m.edsoo.ru/7f41837¢c
bubmuoreka [{OK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KUIIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbIe)
Ne /i P Konrtpoabnbie | Ilpakruueckue p
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIul
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 | Bu6moteka [JOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XHUMHUYECKUE PEAKLUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 BHGMCHTOIS VIApr nbl. Cepa u eé 6 bubmmorexa [TOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 brbmmorexa [TOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakKTepruCTUKa XUMHUECKIX
2.4 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [TOK
’ . TPYIHIBL. poaL https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI




Uroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

. bu6nmmoreka [IOK
3.1 Obmpe croficTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxueiiime MeTauibl U UX COEIAHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3znen 4. Xumus u oxkpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa LHOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bubmuoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
[Ipenmer xumuu. Ponap XuMuu B KU3HU bu6mmoreka [IOK
1 1
yesoBeka. Tena u BelecTa 04.09.2023 | https://m.edsoo.ru/ff0d210c
) ITonsTre 0 MeTOAaX MO3HAHUSA B | bubmuorexa [JOK
XUMHHU 05.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabota Ne 1 «IIpaBuna
3 paboThI B 1abOPaTOPUU U IPUEMBI | bubnnoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
paszelieHusl cMecei 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorera [JOK
. 18.09.2023 |  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBL I MOTICRy L 19.09.2023 | https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU ] bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHX JICMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThle U cnoxHBIE BELECTBA 1 brbmorexa HOK
P B 26.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 bubmmorexa [TOK
P i 02.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

10 Xumuuaeckas opmyia. BaaeHTHOCTh bubmorexa HOK
pMyIIa. 03.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
1 OTHOCuTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 09.10.2023 |  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHYECKOTO bubmuorexa [JOK
AJIEMEHTA B COEAMHEHUH 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTtBa. Moib. bubmuorexa [JOK
MognspHas macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XuMuueckas peakius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBUs IPOTEKAHUS bubnnorexa [HOK
XUMHYECKHUX PEaKUi 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XHWMHUYECKUE YPABHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncnenust kKoaudyecTBa, Macchl
17 BEILECTBA [10 YPABHEHUSIM XUMUYECKUX bubmorexa HOK
. P 06.11.2023 | https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHUIeCKUX peakini
18 (coenMHEHUs, Pa3NOKECHUS bubmorexa HOK
P ’ 07.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHmukiIoneauct. O0o0IEeHne bubmmorexa LIOK
' ) 13.11.2023 |  https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 KonTponbhas padorta Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN 14.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. CocraB bubnnorexa LIOK

https://m.edsoo.ru/ff0d448e




BO3ayXa. KI/ICJ'IOpO,Z[ — JJICMECHT U
IIPOCTOEC BECUICCTBO. O30H

20.11.2023

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [JOK
POAa (peatt ’ 21.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI mostydeHus KHCI0poa B
23 nabopaTopuu iqn OMLII_HJIerHOCTI/I bubmmorexa [JOK
patop P ' 27.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TernoBoit 3¢ ekt XuMUIecKoi
24 peaKiuy, MOHATHE O bubnuoreka [IOK
TEPMOXHMMHUYECKOM YPaBHEHUU, DK30- U 28.11.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIIUAX
TomnuBo (He(dTh, Yroiab U METaH).
25 3ar azﬂeéneqlios . a, CITI0COObI Z:ro bubmmorexa LHOK
P AYEE 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEeA0TBpAICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[Tony4yenne u coOupanue KUCIOpoOia bubmmorexa [TOK
7 . P posa, 05.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOUCTBY»
7 Bonxopon — aneMeHT u mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupoje 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
73 Ddu3znvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoa. [I[pumenenue Bogopoaa 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCITOTAX U COJISIX bubmmorexa [JOK
18.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnuorexa [JOK
naboparopuu 19.12.2023 | https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckast padota Ne 4 o teme bubnnorexka [JOK
«[Tomyuenue u cobupanue BoJ10poJa, 25.12.2023 | https://m.edsoo.ru/ff0d4f42




HN3YUCHHUEC €TO CBOMCTB»

MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo 26.12.2023 | https://m.edsoo.ru/ff0d542¢
Brruncnenus o60b€Ma, KonuuecTBa
33 BEIIIECTBA I'a3a M0 €ro U3BECTHOM bubmorexa [TOK
. .. Y 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenus 006EMOB ra3oB 1Mo
34 aBHEHUIO PEAKIMH Ha OCHOBE 3aKOHA bubmorexa HOK
P . pear . 15.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®du3nyecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI 16.01.2024 | https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsitue 00 bubnuorexa [JOK
36
WHIUKATOpax 22.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. HacsimeHHbie
37 1 HCHACHI peHHI)II; aCTBOPBI bubmorexa [JOK
IH P poL 23.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 1071 BELIECTBA B pacTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
18 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeaeNEéHHON MacCOBOM J101er 29.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBAY
39 Konrtponsnas padora Ne2 o treme bubnuoreka [IOK
«Kucnopoa. Bonopoxn. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuIpl: COCTaB, KiIacCuUKaIs, bubnuotexa [JOK
HOMEHKJIaTypa 05.02.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [IOK
’ P 06.02.2024 |  https://m.edsoo.ru/ff0d664e

OKCHJO0B




OcHoBaHU4: COCTaB, KJ'IaCCI/I(bI/IKaHI/IH,

bubmuoreka [JOK

42
HOMEHKJIaTypa 12.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XxuMHu4YecKkue CBOWCTBA bubmumorexa [IOK
OCHOBaHMI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa 19.02.2024 | https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnune u XuMHYECKHE CBOCTBA bubnunoreka [JOK
KHUCJIOT 20.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnoco((ﬁf o )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorera [JOK
. i ’ 26.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckast padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
43 I'enernueckas CBs3bp MEXKY KJIacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCIUHEHUI 04.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HaHUU 05.03.2024 | https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIACChl HECOPTaHUYECKUX bubmorexa [TOK
“n P 11.03.2024 | https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITTN
51 XUMHYECKUX dJIeMeHTOB. [loHsTHE O bubmorexa HOK
' 12.03.2024 | https://m.edsoo.ru/00ad9ffa
TpYIax CXOJHBIX AJIEMEHTOB
[lepuonuueckuii 3aK0H U
52 [Tepunoguueckas cucreMa XUMAYECKHX bubmorexa HOK
proa 18.03.2024 | https://m.edsoo.ru/00ada52¢

anemenToB 1. . Menaeneepa




bubmuoreka [JOK

53 I1
EPHOIBL TPYIIHL, MO PYIIH 19.03.2024 | https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
snaep. N3oTomsl 01.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000T0YCK
55 aToMOB 3jieMeHTOB [leproanueckoit bubmorexa [TOK
pHo 02.04.2024 | https://m.edsoo.ru/00adabbe
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XMMHYECKOTO
56 3JIEMEHTA MO €TI0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckon cucreme /1. W. 08.04.2024 | https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. . W. bubnnoreka [JOK
MenpeneeB — y4€HbIN, MIE1ArOT U 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaKTaHUH
53 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnnoreka [JOK
XUMHUYECKHUX JIEMEHTOB 15.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumnueckas CBsI3b bubmorera [JOK
16.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentnas nossipHas XuMudecKkas bubnmnoreka [JOK
CBSI3b 22.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysipHas XUMUYeCKas bubnuoreka [IOK
CBA3b 23.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
2
6 CTeIeHb OKHCICHIA 29.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIHTENbHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakuuun 30.04.2024 | https://m.edsoo.ru/00adb076




64

OxucIuTeIN 1 BOCCTAaHOBUTEIN

bubmuoreka [JOK

06.05.2024 | https://m.edsoo.ru/00adb076
KonTtponsnas padora Ne4 o reme
65 «CtpoeHne aromMa. XUMHYeCcKas 1 buGnnorexa LIOK
P ' 13.05.2024 | https://m.edsoo.ru/00adb486
CBS3bY»
66 PesepBublit ypok. O600mIeHNE U 1 bubnunorexa [IOK
cucTeMaTu3alus 3HaHui 14.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHui 20.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
cUCTeMaTH3alis 3HaHUH 21.05.2024 | https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

Kosau4yecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kounrpoabnsie | IIpakruueckue p
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Ilepnonnueckuit 3aK0H.

| [Iepnonnueckas cucrema | bubnnorexa [HOK
XUMUYECKUX emeHToB [, U. 07.09.2023 |  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOWCTB XMMHUYECKHUX AJIIEMEHTOB 1 bubmmorexa [TOK

. 08.09.2023 | https://m.edsoo.ru/00adb6bo

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanusa u HoMeHKIaTypa | bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB 14.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buisl XuMHu4uecKkoil CBSA3U M THIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[ToBTOpEHUE OJieHue 3HaHUi 1 1

BTOpPEHUE U YIITyOJIeHUE 3HAHUM 71.09.2023

OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Krnaccudukanus XuMuueckux | bubnuoreka [IOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM 22.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. [IoHSATHE O TOMOTE€HHBIX U 1 bubmmorexa [IOK
DAt 28.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE O XUMHUECKOM

8 aBHOBeCUHU. DAKTOPBI, BIUAIOLINE 1 bubmmorexa [OK
P ' PEL B 29.09.2023 | https://m.edsoo.ru/00adc28¢

Ha CKOPOCTb XUMHYECKOMN pCaKkuun n




ITOJIOKCHHUEC XUMHUYCCKOI'O
PaBHOBECCHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9
peakuuu 05.10.2023 | https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 muccoranu. CHIIbHBIE U clIa0bIe Bubmaorexa ITOK
’ 06.10.2023 | https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKui bubmorexa [JOK
P pearh 12.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMI B CBETE MPEACTABICHUI bubnuorexa [JOK
00 3IIEKTPOIUTUUECKON 13.10.2023 | https://m.edsoo.ru/00add5d8
JIIUCCOLIUALIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IPeACTaBICHUI 00 bubmmorexa LHOK
P o 19.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIITT
14 ITonstue o ruapoanse coje bubmorexa LHOK
P 20.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHs bubmuorexa [JOK
3HAHUH 26.10.2023 | https://m.edsoo.ru/00addd12
ITpakTruyeckas padora Ne 1.
16 «Pelenne s3xcnepuMeHTAITLHBIX Bubmorexa ITOK
P 27.10.2023 | https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHas pabora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS JUCCOIIHALINS bubmmorexa LOK
P A HHat. 09.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKLIUU B PACTBOPAX)
18 OO6m1ast XxapaKTeprUCTHUKA TaJOTeHOB. bubnuotexa [JOK
XHUMHUYECKUE CBOMCTBA HA IIpUMEPE 10.11.2023 | https://m.edsoo.ru/00addfe2




XJiopa

XinopoBogopo. ColisiHast KUCIOTAa,

bubmuoreka [JOK

19 XUMHUYECKHE CBOMCTBA, IMMOJIyUCHHUE,
i 16.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas pabora Ne 2 o Teme
20 «ITomydeHue cosTHOM KUCTOTHI bubmorexa OK
e " . ’ 17.11.2023 | https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruncnenus no ypaBHEHUSM
21 XMMHYECKUX PEAKIUH, ECIIU OJUH U3 bubmorexa IOK
PEAIIIL, A 23.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnel 24.11.2023 | https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
7 Haxoxnenue cepbl 1 €€ coeTuHeHu bu6mmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA 30.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpOeHuUe, bubnuoteka [JOK
(bu3YecKre U XUMHUYECKHE CBONCTBRA 01.12.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢du3nyecKkrue 1 XuMHUYECKHe Bubmorexa [TOK
N 07.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNE
XUMHUYECKHUE PEAKIUH, JIEKALTUE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
26 MOJIy4EHUS CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHUMUYECKOE 3arpsi3HEHUE 08.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMU
CephI
27 Brruncinenue MaccoBoii 10JH BBIXO4a bu6mmoreka [IOK




MPOJIYKTa PEAKIINU 14.12.2023 | https://m.edsoo.ru/00adec8a
OO01mmas XxapakTepuCcTHKa SJICMCHTOB

73 VA-rpynnsl. Asor, bubnumoreka [IOK
pacnpocTpaHeHue B IPUPO/IE, 15.12.2023 | https://m.edsoo.ru/00adeeab
¢bu3nyeckrue 1 XMUMHUYEeCKIe CBOMCTBA
AMMHaK, ero Gpu3n4YecKue u

29 XMMHYECKHE CBOMCTBA, MOJyYCHUE U bubmorexa OK

> HOYE 21.12.2023 | hitps://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonydyenne aMmmuaka, u3yueHue ero bubmorexa IOK
. i Y 22.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bubnnoreka [JOK
XUMHUYECKHUE CBOMCTBA 28.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

32 noOpeHuii. XuMudeckoe bubmorexa HOK
YAOOP ’ . 29.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEeH Cpeibl
COCIMHEHUSIMU a30Ta
Docpop. Oxenn pochopa (V) u

33 (poc:ll))o pHaH KI/ICJ'I((I))Ta (b(blfl)m(qe)cxne " bubmorexa HOK

P L 11.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
Hcnonbs3oBanue pocdaTos B

34 Ka4yecTBE MUHEPAJIbHBIX YIO0OpEHUH. bubnnorexka [JOK
3arpsi3HEHUE TPUPOTHON Cpeab 12.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEHNE B

35 pu zne EHSJie;E;eIIXHMquCKHe bromorexa OK

PHPOZE, 18.01.2024 | https://m.edsoo.ru/00adfd9c

CBOMCTBA




Oxcuppl yriaepona, ux pusndeckue u
XUMHUYECKHE CBOICTBA.

bu6mmoreka [IOK

36
DKoJoruveckue npooIemsl, 19.01.2024 | https://m.edsoo.ru/00adfebe
CBsA3aHHBIE ¢ OKcHIoM yrieponaa (IV)
37 VYronbHasg KUCIOTa U €€ COTU bubmmorexa [IOK
25.01.2024 | https://m.edsoo.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o Teme
18 "[losrydeHue yrieKuciioro rasa. bubnnorexa [HOK
KadectBenHnas peakiys Ha kapOOHaT- 26.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHavasibHBIC TOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa HOK
P 01.02.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepoia
40 Kpemuuii u ero coeguHeHus bubmorexa HOK
P A 02.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.
41 Pemrenue skciepuMeHTaNbHBIX 33724 bubnnoreka [JOK
1o TeMe «BakHelie HeMeTaulbl U 08.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCIIMHEHUS
KonTtponbHas padota Ne3 o reme
42 «BaxxHeumme HeMeTaJuIbl U UX bubmorexa HOK
09.02.2024 | https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO01mmas xapakTepucTHKa
XUMHUYECKUX HJIEMEHTOB —
43 MeTauioB. Merayuinueckasi CBs3b U bubnmoreka [JOK
METAJUINYECKasl KpUCTAJIINYECKas 15.02.2024 | https://m.edsoo.ru/00ae103e

pemérka. Pu3nyYecKue CBOMCTBA
METaJUIOB




XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 ONEKTPOXUMUYECCKHH Ps bubmorexa [JOK
P . PAA 16.02.2024 | https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJlIOB
OO6mmwme crmocoOb! MOTyIeHUS
MeTtainioB. CiraBel. BerauciieHnus 1o
45 aBHEHUSIM XHUMHYECKUX PEaKInil buGnnorexa LIOK
P pEaiuH, 22.02.2024 | https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEareHTOB COJCPIKUT
puMecH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubmmorexa LHOK
PP 23.02.2024 | https://m.edsoo.ru/00ac1278
bu6mmoreka [IOK
47 eJIo € MeTall
[lenotmrie meTaitbt 29.02.2024 | https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ TUAPOKCU/BI HATPUS U bubnnoreka [JOK
Kaus 01.03.2024 | https://m.edsoo.ru/00aec14b2
49 [lenoyno3emMenbHbIE METAIbI — bubimmoreka [JOK
KaJIBIWN U MardHui 07.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxuelinme coeqMHEHUS KaJIbIIH bubmorexa [IOK
s 14.03.2024 | https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATHU3aIUs
3HAHUNA 15.03.2024
52 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUS 21.03.2024 | https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOABI M METOJEI €6 bubmmorexa LHOK
" 8 8 22.03.2024 | https://m.edsoo.ru/00aclae8
YCTpaHEHUS
54 NS bu6mmoreka [IOK
04.04.2024 | https://m.edsoo.ru/00ac1c64




AMdoTepHbIE CBOMCTBA OKCHIA U

bubmuoreka [JOK

33 TUAPOKCUIA 05.04.2024 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
36 Keieso 11.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeye3a bubnnoreka [HOK
(IT) u xxene3a (1II) 12.04.2024 | https://m.edsoo.ru/00ae35e6
53 O06001IeHre U CUCTEMATU3AIIHS
3HAHUU 18.04.2024
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 3a1a4 bubnuorexa [JOK
1o TeMe «BaxkHelie MeTauibl U UX 19.04.2024 | https://m.edsoo.ru/00ae3de8
COCIMHCHH S
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 pearcHTOB JIaH B U30BITKE HIIN bu6mmoreka [IOK
COZEPKUT IpUMeCH. Brruncnenus 25.04.2024 | https://m.edsoo.ru/00ael1750
MacCOBOM J0JIM BbIXOJa IPOIYKTA
peakiuu
61 O0600611eHre U cucTeMaTH3amus
3HAaHUU 26.04.2024
KonTponbnas padora Ne4 o teme
62 «BaxxHemme MeTaIbl B X 02.05.2024
COCIUHEHUS»
63 BemectBa u Mmatepuasl B bubmuorexa [JOK
MOBCEIHEBHOH KU3HU YEIOBEKA 03.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpY>Karollen cpeibl 09.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemienun bubnmnorexa [JOK




IKOJIOTHYECKUX MPOOIeM 10.05.2024 | https://m.eds00.ru/00ae4270
66 PesepBHbIil ypok. O6061ueHHe u | bubmumoreka [IOK

CHUCTEMAaTHU3alUs 3HAHUI 16.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PeszepBHbIil ypok. O60011IeHIE 1 | bubnunoreka [HOK

cUucTeMaTu3auus 3HaHUI 17.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O600611eH1E 1 | bubnmoreka [JOK

CHCTEMAaTH3aIusI 3HAaHUHN 24.05.2024 | https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 kinace/ ['abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumus : 8 kiacc : yueOnuk / B.B. Epemun, H.E. Ky3pmenko, A.A. [Ipo3nos,
B.B. JIlynun. — M.: [Ipoda, 2020

* Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxkmmonepHoe obuectBo «M3aarenbetBo «lIpocBemenner

» Xumus : 9 knacc : yueOnuk / B.B. Epemun, H.E. Ky3pmenko, A.A. [Ipo3nos,
B.B. JIynun. — M.: [Ipoda, 2020

« Xumus, 8 Kilacc: 3aJa4HUK JIJIs1 ydauuxcsi 001ieo0pa3oBaTeIbHbIX OpraHUu3alMii
/ H.E. Ky3neuosa, A.H. JleBkun. — M.: Berana-I"pag, 2021

» XuMus, 9 Kiacc: 3aJJauHuK JUIs ydaluxcsi 001eo0pa3oBaTeIbHbIX OpraHu3alui
/ H.E. Ky3uenioBa, A.H. Jlekun. — M.: Berana-I'pad, 2021

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1.I'muaxa H.JL. O6uias xumus : yueoHuk. — M. : U3parensctBo FOpalit. Beiciiee
oOpazoBanue, 2010

2.xy3pmeHko H.E., Epemun B.B. Xumus. 2400 3amad 1151 IIKOJIBHUKOB U
MOCTYMarMMX B By3bl. — M. : JIpoda 1999

3.Pagenkmit A.M. Xumus. JIlnnaktrnueckuit matepuai. 8-9 Kiacchl : mocooue s
yuuTeneit o0ieoopa3zoBaTeNbHbIX yupexaeHnuid. — M. : [Ipocsemenue, 2012

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. htttp://schoolbase.ru/articles/items/ximiya

2. www.chem100.ru

3. www.alhimik.ru/kunst.html
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