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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoaaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEH cTpareruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUIA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s3aTeNbHOE IPEAMETHOE COJZIEpKaHMe,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo Kiaccam MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpPOrpaMMbl MO XHUMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYCHHUS] XHUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUls
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPeOOBAHUN K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATETLHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMHUPOBAHMS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEHU MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEU
oOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4yeOHOH  JIeSITEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEILHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
I[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YYaOIINXCS;



CrocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO--
HAaYYHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

Jlanuble HampaBlieHHs B OOYyYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM dTane €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepskaHus MPOTPaMMbI MO XUMHUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAIAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JIPYyrOMY, BBITIONHSA (PYHKIUM OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYUYCHUS
M3y4aeMBbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEACTABIICHNUS] O XMMHUYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM MPHUPOAbI, IEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHUIO H
METOJaM TMO3HaHWs B Hayke. M3ydeHue XWMUM MNPOUCXOAUT C MPHUBJICUECHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOJUT (DOPMHUpPOBAHHE 3HAHUN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUYECKUX MOJIOKESHUM,
JIOCTYIHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHWS TP HW3YYCHUH BEIIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHWH B Y4YEOHO-IO3HABATENILHOW M y4eOHO-UCCIIeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HU.

[Ipu M3ydeHnn XMMUU HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (dopmupoBaHHEe WHTEIUICKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY NPHUHSATUIO PEIICHUMH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh  OOy4YeHHsI Ha CHUCTEMAaTH4YeCKOe MPUOOIICHUE
oOy4JarommMxcss K CaMOCTOSTEILHOM TO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecnieyeHune yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOITUMUCSI
OTbITa PAa3HOOOPA3HOMN NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAUCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH, B TOM UHCIE€ YMEHUU OOBSACHITH U OIICHUBATH SIBJICHUSA
OKPY’KAIOIIEr0 MHUpPa, MCIOJIb3ysl 3HAHWUSA U OIbIT, MOJYYEHHbIC MPU H3YyUYCHUH
XUMHUH, TPUMEHSTh MX MpPH pEHIeHWU Tpo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU JIE€ATEIBHOCTH;

— ¢opmupoBaHHe y OOydYalOIMXCA T'YMAaHHUCTHUYECKHUX OTHOIICHUI,
MOHUMAHUSI [IEHHOCTH XUMUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1[E€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETBHOCTH B IEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdMIIsi U HAMPaBICHHOCTU MAJIbHEHUIIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3Y4YCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€NOBEKa. XUMHS B CUCTEME HAYK.
Tena wm BemecTBa. DU3MUECKHE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U cioXKHbBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTH aTOMOB XUMHUYECKUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BenlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcHUTeNbHAsT MOJICKYJIsIpHAasi Macca. MaccoBasi 10Ji1 XUMHUYECKOTO dJIEMEHTa B
COCIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJAa CTPYKTYPHBIX €AWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

du3nyecKue U XMMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKIil (COeqMHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThl B JIAOOpaTOpUH U
npuémMamu oOpalleHus: ¢ JJabopaTopHbBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
(bu3nYecKuX CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
OMMCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pasiiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (I1) mpu HarpeBanum, B3auMOJIeHCTBHE Kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YeHHUE CIOCOOOB PA3JCICHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PuIbTpOBaHUE,
BBITIApYBAaHUE, TUCTWIUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKU MOBAPEHHON
COJIM, HAONIOJIGCHUWE W  ONHWCaHWE  pe3yJbTaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcChl, CO3JaHUE MOJIENIEd MOJIEKYII
(IIapoCTEepPKHEBBIX ).

BaxxHellune npeacTraBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 37m€eMEHT U mpocToe
BelecTBO. HaxoxjeHnue kuciopoaa B Mpupojae, (U3NUecKue M XHUMHUYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISI KACIOPOaa.

TemnoBoit 3hdekT XUMHUUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3IyXa, YCWJICHHE MAPHUKOBOTO d(deKTa, pa3pyIieHne 030HOBOTO CIIOSI.

Bonopon — anemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

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

dusnueckne CcBOWMCTBA BOAbl. Boma kak pactBopurens. PacTBoOpsl
HacepilieHHbIE M HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBAa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpPOJZI€ U B KU3HU udeloBeka. KpyroBopoT Bojbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenne okcuaos.

OcHoBanus. Knaccupukauuss OCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tomydyenue conen.

['eHeTnueckas CBsA3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMNMPEJETICHUE COACPKaHUSI KUCIOPOJa B BO3AyX€, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMCaHWE WX CBOMCTB, MOJy4YeHHUE, COOMpaHHME, pACIO3HABAaHHE M H3Yy4YCHUE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojoposa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAIUIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE  BHUEOMATEpUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
n3yueHue B3aumojiecTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKuid HeUTpaiu3alyu, IOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHUWE OJHOTO METAJIa JAPYTMM W3 PACTBOpA COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuonuueckuii 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsiTHe o
IPYIaxX CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJioreHbl, HHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOPhIe 00pa3yroT aM(bOTEPHBIC OKCHIBI
Y TUJIPOKCUIBI.

[lepnognueckuii 3axoH. [lepuoanueckast CuCTEMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonHas U JIMHHONEpPUOAHAs  (POPMBI
[Tepuomuueckont cucrembl xumuueckux aneMmeHToB /. M. MenneneeBa. [leprobl
u rpymnbl. PU3NYECKUH CMBICT TOPAJAKOBOTO HOMEpPAa, HOMEpPOB IlepuoAa |
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHne
AIEKTPOHHBIX  000JIOYEeK aToMOB TepBBIX 20 XHMHYECKHX  DJICMEHTOB
[Tepuomnueckont cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajiiyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — y4y€Hbli U
rpaXXJaHMH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAsl)  CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMM.
[Tporieccrl OKUCIICHUST U BOCCTAaHOBJIECHUS. OKUCITUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuui IKCnepumenm:

M3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUJIPOKCHJIA [IMHKA C PACTBOPAMU KHUCJIOT W IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKLUN
(ropenue, peakiuu pa3aoKeHUs, COCAMHEHNUS).

Mexcnpeomemmnoie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 Kiacce
OCYILECTBIISIETCS YEpPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIH (DaKkT, TMIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsili, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpaTbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Teproguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJAOB, Kaius, Kalblud MU HX
COCMHEHUN B COOTBETCTBMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJIMYECKOU PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccuduxanuys XuMUYECKUX PeaKIdii Mo pa3IudHbIM MpHU3HaKaM (110 YUCTY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHMUS.

[TonsiTue o ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIrO
paBHOBECHSI.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHHEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE W COKpAalI€HHbIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IoHSATHE O TMApOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura M anmasa), CIOXKHBIX BEHIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS Ppa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALINMA KHCIOT, WIEIO0YEed U COJIEU
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKK  TNPOTEKAHHWS  peakluuid  HOHHOTO  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Ta3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHre, peaklMu pa3yIoKEHHs, COETUHEHUs), PACITIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMETaUIaMU, IIeI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHEHne. [lericTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaKHEWIHMe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUYECKHE U
XUMHUYecKue cBorcTBa. OKCHABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3MUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenuuieckne). XHUMHUUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJTYyYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha



cyiabdaTt-uoH. Haxoxaenue cepel U €€ coeauHEHH B mpupoae. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHHA. A30T, pacpOCTPaHEHHUE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOJIydeHHe, (PU3MUYECKUEe U XUMHUYECKUE
CBOiiCcTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenugpuiecKue).
Hcrnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsA3HEHHE BO3AyXa, MHOuYBbl U BonoémoB). docdop,
ajuioTponHeie Mogudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciaota, Pu3n4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocharoB B KauecTBE MUHEPAIBHBIX YAOOPEHUN.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynnbsl. OcoOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAM(UKALIMK, PACHPOCTPAHEHHE B MpUpOne, (U3UUYECKUE U XHUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuapl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MpPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX (GU3NYeCKrue U XMMUYECKHE CBONCTBA,
noJlydueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34MCTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue ¥ XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpenctaBieHus 00
okcusie kpemaust (IV) u kpemuueBoir kucinore. CHIMKAThl, X UCIOJIb30BaHUE B
ObITYy, B IPOMBIIIUICHHOCTU. BakHelilne cTpouTeIbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIb30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawimue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEPUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThbI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIIEHHON CEpHOM KUCIIOTHI, IPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdart-
WOH W HAOJIOJeHHWE TNpHU3HaKa €€ MPOTEKaHHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COECIUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YyI0OpEHUM, MOJydEHUe,
coOWpaHue, pacrno3HaBaHUE U U3YYCHUE CBOICTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U n3ydyeHne Npu3HAKOB
UX IPOTEKaHHUsI, B3aNMOJICMICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUe BUJICOMATEPUAJIOB), U3YyUYCHUE Moenei
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJIICHHUE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYEHHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJMKATHOM MPOMBIIIIEHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHenme HeMEeTaIUIbl U UX COCIUHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtaiuioB. MeTtamuyeckas CBs3b U
METAJIMYECKas: ~ KpPUCTAJUIMYECKas  PemeTka.  DJIEKTPOXUMHUYECKUU  psil
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3WM METAJIOB, OCHOBHBIE
crocoObl 3anuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, AIOPATIOMHHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nosnoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusnyeckue U XMMUYECKUEe CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabsl 1



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne WIEeNOoYHBIX METAUIOB M HUX
COCIUHCHUMH.

I[lemoyHO3eMEIbHBIE METAIbl MarHuid W KajJdblIMH: TOJIOXEHHE B
[Tepuomuueckon cucremMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nUecKre U XUMAYECKAE CBOMCTBA MarHus
U Kanblus. Baxueliue coequHEHHUs Kaiblusg (OKCHJA, THUIPOKCUI, COJIH).
JKEcTroCcTh BOJIBI M1 CLIOCOOBI €€ yCTpaHEHUS.

AJroMUHUN: TIoJ103)keHue B [leproindeckon cCUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAeHWE B mpupoae. Pusnmueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHUS. AM(POTEPHBIE CBOMCTBA OKCHIA W THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUUECKUX 3JeMEHTOB /1.
. MengeneeBa, CTpoeHHE aroMma, HaxoXJIeHUEe B mnpupoae. Duznyeckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKCUIbI, TuIpoKcu bl U conu xenesa (II) u sxenesa
(IIT), ux cocras, CBOMCTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0Opa3llaMd METAJIOB U CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJIEOMATEPHAIIOB),
WCCJIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xeneza (III), meau (1I), HaOnrOAEHUE M OMUCAHUE MPOLECCOB OKPALLIMBAHMS
MJJaMEHH WOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Baxknernmme
METAaJIJIbl ¥ X COCIMHCHUSI.

XHMMHUS ¥ OKpPY:KaOUIas cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHYCCKUX peakiuii B ObITy. IlepBas momoinp npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolleld cpenl (MpefaeibHasi JTO0ImyCcTUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOrHYECKUX
po0aem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu



Peanuzanmsi MEXNpeaMETHBIX CBSI3€M MPU HM3yYeHWH XWMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHS: HAy4YHBIH (DakT, rUmoTe3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIelb, SBICHUE, MaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIUJ,
W30TOTBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHUKH,
NOJYIPOBOJHUKY, AMDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTD, KpUCTAJUITMUECKast
peméTKa, CruiaBbl, (U3MUECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIaeMbI€, TOTIUBO, BOJAHBIC PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO  OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH H
BOCHIUTATEJILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMHU, TPUHSATHIMU B
oOIIecTBEe MpaBUJIaMd W HOPMAaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JIngyHOCTHBIE  pe3yJabTaThl  OTPaXarT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBAThCSl CHUCTEMOW MO3UTUBHBIX IICHHOCTHBIX OpHUEHTAllUM U
pacIIMpPEHUE OIBITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYECHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUM HH(pOpMAaIMeil o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHONIIEHUHN B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-HCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYrUX  BHJAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCce€ HITOM Yy4eOHOU JeSITEIBbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMOBEJECHUE W TIOCTYNKM CBOMX TOBApUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABIISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI MPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJIYYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HaOJI0JIaeMbIX MPOIECCOB U SIBJICHUIH,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOM pal0oThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHSI OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHusi KyJbTyPbl 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HETPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO podecchil U TpyJa pa3auyHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHUS 00pa3oBaHUs C YUYETOM JTMUHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEIMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCUOHATILHOM CpEIE;

6) 7K0JIOrHYecKOro BOCIIMTaHUS

HKOJIOTUYECKU LEJIECO00Pa3HOE OTHOIIEHHWE K NPHUpOJie KaK MCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  AKOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTell UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yIeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIECTBICHUIO Y4eOHOU
JEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aAeicTBUA:

YMEHHUSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS NPU OCBOCHHUH
3HAHWM: PAcCKphIBaTh CMBICI XMMHUUYECKHX MOHATUN (BBIAEIATH UX XapaKTepHbIE
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU TOHSTHUSIMH), UCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (P)AaKTOB M SBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XHMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTUYECKHE pacCyk AeHUS (MHIYKTUBHBIEC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTAa), XUMUYeckas QopMylia U ypaBHEHUE
XUMHUUYECKON peakly — MpU PEIICHUH y4eOHO-ITO3HABATENIbHbBIX 33j1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaATh CYIICCTBEHHBIC
MPU3HAKN U3Yy4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarejbckue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAauyeCTBE MHCTPYMEHTA
MO3HAHWSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OpPraHU3AlMU W MPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJI0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ynbTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISTh OTYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMALIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHATh Pa3lInYHbIE METOJbl W 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/ICIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJIEHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

yMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WIM) JIUCKYCCHH) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (OPMYJIHpPOBATH CBOM  HPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]auH;

YMEHUS  NPEICTaBIATh  IOJYYEHHBIC  pe3ysibTaTbl  IIO3HABATEJIBHOMN
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IMPE3EHTALHUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIEpUMEHTa (J1a00paTOPHOro ONbITA,
nabopaTopHOi pabOThI O UCCIIEI0OBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3uuuid (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NCHCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPEEeNsITh UENH JEATeIbHOCTH, MIaHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHPOBAThH
MIPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUH 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeAMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHbl€ 3HAHUSA, YMEHHS M CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactu «XUMHS», BUIBI
JNEATCIBHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

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

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JIOJIsI XUMHUYECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEHEHD
OKHUCJICHHS, XUMHUUYECKasi peakius, Kiaccudukanus peakluid: peaxiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OMEHa, 3K30- ¥ SHJOTEPMHUYECKHE PEAKIIMH, TEII0BOU 3P (DEKT peakium,
AIpO aTOMa, JIJIEKTPOHHBIA CJIOM aroma, aTOMHasi OpOHUTallb, pPaaUyC
aToMa, XUMHUYECKasi CBS3b, MOJSPHAS W HEMOJsIpHAsh KOBAJICHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PAacTBOpP, MAaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (HOopMys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENATh BAJCHTHOCTH aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENCHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmyiiamM, BHJ XHUMHYSCKOM CBSI3M (KOBaJe€HTHAas ©M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y, Maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepumomnueckas cucTeMa XuMmudeckux diaemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sApa, 001Iee YuCIIO dJIEKTPOHOB
U PaCTIPEIEIICHHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

KJIACCU(PUITMPOBATh XUMHUYECKHE SJIEMEHTHI, HCOPTaHUYECKHE BEIIECTBA,
XAMHYECKHAE peakuu (10 YUCIy W COCTaBy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACcCOB, MOATBEPXK/Iast ONMMCAHUE TPUMEPAMU MOJICKYIISIPHBIX
yYpaBHEHUH COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHH;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4eCTBECHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTECKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJeMeHTa 10 ¢opmyre
COCIMHEHHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON NEATeIbHOCTH — aHaJIH3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTeMAaTHU3aIuio, KiacCU(PUKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTCCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPCHUE, MOJICIHUPOBAHHUE, AKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeOBaTh  NpaBWJIaM  T[OJIb30BAaHUSA  XMUMHYECKOM  TOCYI0oMl U
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeENIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEW pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TTIOMOIIBIO WHIUKATOPOB
(;takMyc, dheHondTaniend, METUIOPAHK U JPYyTHUe).

K xonIy oOyuenus B 9 kjiacce mpeIMEeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWUMHUYECKHMX NOHATHWA: XHWMHYECKHM
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, aHHMOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUECKasl peaKlMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENIb,  BOCCTAHOBUTEJIb, OKHCJICHHE U  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(pOTepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTaJTH4YecKas), KpUCTANIMYecKass pemnérka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, MpeAeabHO OMyCcTUMas
xoHuenTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX TIIOHATHH U
MIPUMEHATH ITHU MOHSITHUSA MPU OMMMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIMKY JUISI COCTaBJCHUS Gdopmyl
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJIGHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOTO COCTaBa, IPUHAIJICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynaMm, BHJ XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHHUMAaHHWE: OIKCHIBATh W XapaKTepu30BaTh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX AIIEMEHTOB:
pa3nuyarth IOHSTHS «rJaBHas moarpynmna (A-Tpynma)» H «moOodYHas
noarpynna (b-rpynma)», manele u OOJbIIHME IIEPUOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpesieliecHie HX 10 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 2JIEMEHTOB M UX COCJIWHCHUMN B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOSHUS UX
aTOMOB,;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XMMHUYECKUE peakiu (10 YMCIAy M COCTaBy YYAaCTBYIOIIMX B pEaKIuu
BEIIIECTB, MO TEIIOBOMY 3P (}EKTy, MO0 M3MEHECHHIO CTEIICHEH OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJTBEPXKIAas OIKMCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

COCTaBJISITh YPABHEHUSI DJICKTPOJMTUYECKON JHUCCOIMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3HM MEK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYISPHYI0O W MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COEIMHEHHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

cOoONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7ab0paTOpHBIM  00OpYJOBaHMEM, a TaKXe IMpaBWia OOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O W COOMPaHUIO
razo00pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

OPOBOJUTh  PEaKIUM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABAThH OIMBITHBIM MYyTEM XJIOPUA-, OpOMU-,
MoIMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHUUECKHUX BEIECTB;

MPUMEHSATH OCHOBHBIC OIEPALIUUA MBICTUTEIBHON JEATETbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KonTposabHbie IIpakTnyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBonavajbHble XUMUYeCKHEe TOHATHS
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 ) bu6mmoteka [IOK

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

YyesloBeKa

12 BemecTBa 1 xuMu4eckue 15 | bu6nmnoreka [IOK

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

Hroro no paszneny 20

Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopog. [Tonstue 6 bubnuoreka [JOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
20 Bonopoa.Ilondarue o kucimorax 2 | bubnmnorexka [HOK

' U COISAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 06 5 1 | bu6muoreka [JOK

' OCHOBaHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCChl 1 1 1 bubmuorexa [JOK

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

Hroro no paszneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xumnueckux 3jaemMenToB /. U. MenaeneeBa. CTpoeHune aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIHH




[lepuoauueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubanoreka 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 nommorexa O
https://m.edsoo.ru/7f41837¢c
bubmuorexa [JOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbIe)
Ne /i P Konrtpoabnbie | Ilpakruueckue p
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKkuu
L1 [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 PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 Z-)J'ICMCHTO]S VIApr ninbl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakKTepruCTUKa XUMHUECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakKTepruCTUKa XUMHUECKIX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
) . PYHIEL poat https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHUS




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 HOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bu6nmorexa [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne ara uudpoBbIie
Tema ypoxa Konrpoabnbie | IIpakruueckue A p
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
| [Ipenmer xumuu. Ponap XuMuu B KU3HU | bu6mmoreka [IOK
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 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuoreka [IOK
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
! | (1 TIpHMEp 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
bubmuorexa [JOK
A 1
6 TOMBI H MOTICIYIIET 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
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¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 bubmmorexa [IOK
Yp i 02.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

10 Xumuuaeckas opmyna. BaaeHTHOCT bubmorexa HOK
PMYHE- 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 COEAMHECHUH 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 PEaKIui 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubnnoreka [JOK
XUMUYECKUE YPABHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncnenust kKoaudyecTBa, Macchl
17 BEILECTBA [10 YPABHEHUSIM XUMUYECKUX bubmorexa HOK
n . P 06.11.2023 | https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHUIeCKUX peakini
18 (coenMHEHUs, PA3NOKCHUS brbmorexa 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 3HaHUi
20 KonTponbhas padorta Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKITAM 14.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMmech razos. CoctaB bubmorexa [IOK

https://m.edsoo.ru/ff0d448e




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

20.11.2023

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [IOK
POAa (peatt ’ 21.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoObI MOTY4YeHHS KHCIIOPO/Ia B
23 1a00paTOPUN U MIPOMBIIIIICHHOCTH bubmorexa LHOK
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 5[3H€I§I/I€(1;O3 . a, CTI0COOBI iro bubmmorexa LHOK
P AR 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEeA0TBPAIEHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[Tony4yenne u coOupanue KUCIOpoOia bubmmorexa [IOK
7 o P posa, 05.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOUCTBY»
7 Bonxopon — aneMeHT u mpocToe bubnnoreka [JOK
BelecTso. Haxoxaenue B mpupoje 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
)3 ®dusnvecKkue U XUMAYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopoa. [Ipumenenue 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 [TpakTrueckas padota Ne 4 o Teme bubnnorexka [HOK
«[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 BELIECTBA ra3a 10 €ro U3BECTHOM bubmmorexa [TOK
H My 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Boruncnenus 006EMOB ra3oB 1mo
34 aBHEHUIO PEAKIMHM Ha OCHOBE 3aKOHA bubmorexa HOK
P . pear . 15.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
35 ®du3nyecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI 16.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubnuorexa [JOK
WHIUKaTOpax 22.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbIe
37 u HI:DHaCI)IpeHHBII;) aCTBOPBI B bubmorexa [TOK
HI P poL 23.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas /10J1s1 BEIIECTBA 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
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponpHas padora Ne2 o teme bubnmoreka [JOK
«Kucnopox. Bogopox. Bona» 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 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [TOK
’ P 06.02.2024 | https://m.edsoo.ru/ff0d664e

OKCHIOB




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
OCHOBaHHI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa 19.02.2024 | https://m.edsoo.ru/ffO0dfee2
45 [lonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHMCJIOT 20.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATYypa,
46 cnoco((ﬁf oJI )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmmorexa [TOK
. i ’ 26.02.2024 | https://m.edsoo.ru/00ad9474
CBOIiCcTBa
[IpakTuueckast padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COE€IUHEHUI
43 I'enernueckas CBs3bp MEXKY KJIacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCIUHEHUI 04.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUMN 05.03.2024 | https://m.edsoo.ru/00ad9cb2
KonTtponbHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorera [IOK
“n P 11.03.2024 | https://m.edsoo.ru/00ad9ela
COeTUHEHUH
[TepBbie MOMBITKH KIacCUPUKAITTN
51 XUMHYECKHX 31eMeHTOB. [loHsaTHE O bubmorexa HOK
) 12.03.2024 | https://m.edsoo.ru/00ad9ffa
TpYIax CXOJHBIX AJIEMEHTOB
[lepuonuueckuii 3aK0H U
52 Ilepnoamueckast cucreMa XUMHUYECKIX bubmorexa HOK
proA 18.03.2024 | https://m.edsoo.ru/00ada52c

anemenTtoB J[. 1. Menaeneesa




bubmuoreka [JOK

53 IT
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 [lepuoanueckoii bubmorexa HOK
PHOA 02.04.2024 | https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €TI0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckon cucreme /1. W. 08.04.2024 | https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproauveckoro 3akoHa
57 JUTSL pa3BUTUA HAyKH U nipakTuku. J. U. bubnnoreka [JOK
MenpeneeB — y4€HbIN, MIEIATOT U 09.04.2024 | https://m.edsoo.ru/00ada96e
TpaXKTaHUH
53 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnnoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB 15.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumnueckas CBsI3b bubmorera [JOK
16.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaneHTHas mosipHast XuMHYeCKast bubnmoreka [JOK
CBA3b 22.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossspHas XUMHUYeCKast bubmuoreka [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 OKHCIUTEIBHO-BOCCTAaHOBUTEIbHBIC bubmuorexa [JOK
peaxkuuu 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. XUMHYecKas 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. O0o01IeH e 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
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Kosau4yecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Konrpoabnbie | IIpakruueckue p
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Ilepnonnueckuit 3aK0H.

| [Iepnonnueckas cucrema | bubnnorexa [HOK
XUMHUYECKUX iemeHToB /. U. 07.09.2023 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa LIOK

. 08.09.2023 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | bu6mmoreka [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 «IToBTOpEHUE OneHue 3HaHU 1 1

BTOpPEHUE U YIITyOJIeHUE 3HAHUM 1.09.2023

OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

6 Krnaccudukanus XuMuueckux 1 bubmuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM 22.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. IToHITHE 0 TOMOT€HHBIX U 1 bubmorexa LIOK
peaKitn. 28.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
ITonsTHE 0 XUMHUYECKOM

8 aBHOBecHU. DAKTOPHI, BIUSIOINIHNE 1 bubnmnorera [IOK
P ' P, Hl 29.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOpPOCTb XHUMHYSCKOMN pPCaKkuun n




ITOJIOKCHHUEC XUMHUYCCKOI'O
PaBHOBECCHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9
peakuuu 05.10.2023 | https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 rnccouuan. CUiIbHbIE U cia0ble Bubmaorexa ITOK
A HHAtH. 06.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Hounrie ypaBHEHUS peaKIINI Bubmorexa ITOK
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
XHUMHUYeCKHEe CBOMCTBA cojlell B
13 CBETE IIPEICTABICHUN 00 bubmorexa LHOK
ped 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
1 O06o001meHre U CHCTEMaTH3aIIHs bubmuorexa [JOK
3HAHUH 26.10.2023 | https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
16 «Pemenne 3xcnepuMeHTAILHBIX Eubmorexa IIOK
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 PEAKIIMH B PACTBOPAX)»
18 OO6m1ast XxapaKTeprCTHKA TajJOTeHOB. bubnnorexka [HOK
XUMHYECKUE CBOMCTBA HA IIpUMEPE 10.11.2023 | https://m.edsoo.ru/00addfe2




XJiopa

XinopoBogopo. ColisiHast KUCIOTAa,

bubmuoreka [JOK

19 €CKHe CBOMCTBA, IMOJIyUYEHHUE,
HHMHTACCRIE CBOHCTES, HOJYACHH 16.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas pabora Ne 2 o Teme
20 «ITomydeHue cosTHOM KUCTOTHI Bubmorexa [TOK
" " . ’ 17.11.2023 | https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brruncnenus no ypaBHEHUSM
21 XMMHYECKUX PEAKIUH, ECIIU OJUH U3 bubmmorexa [JOK
PEAIIIL, A 23.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnel 24.11.2023 | https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOIU(DUKAITUU CEPHI.
23 HaxoxeHnue cepsl U €€ COeIMHEHUN bubnnoreka [HJOK
B IIpUpoJie. XUMHUYECKHUE CBOWCTBA 30.11.2023 | https://m.edsoo.ru/00ade64a
Ccephl
24 CepoBoiopo/1, CTpOeHuUe, bubnuoteka [JOK
(bu3YecKre U XUMHUYECKHE CBONCTBRA 01.12.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckrue 1 XuMHUYeCcKHe bubmorexa [TOK
N 07.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBA, TPUMEHEHNE
XUMHUYECKUE PEaKLIUU, JIeXKAIINE B
OCHOBE IPOMBIIIUIEHHOTO crioco0a
26 MOJIy4EHUS CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHUMUYECKOE 3arpsi3HEHUE 08.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMU
cepbl
27 Brruncienne MaccoBOU TOJIH BEIXOJA bu6mmoreka [IOK




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

)% VA-rpynmnsl. A3or, bubmumorexa [IOK
pacrnpocTpaHeHHE B IPUPOJIE, 15.12.2023 | https://m.edsoo.ru/00adeea6d
¢bu3nyeckrue 1 XMUMHUYEeCKIe CBOMCTBA
AMMHaK, ero Gpu3n4YecKue u

29 XMMHYECKHE CBOMCTBA, MOJYYCHUE U bubmorera [IOK

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

31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bubnnoreka [JOK
XHMHYECKHUE CBOMCTBA 28.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN
aMMOHUS B KQU€CTBE MUHEPATIbHBIX

32 noOpeHuii. XuMudeckoe bubmorexa [JOK
YAOOP i . 29.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEeH Cpeibl
COCIMHEHMSIMU a30Ta
®ocdop. Oxeun dpochopa (V) u

33 (bocg)o pHaH KI/ICJ‘I((I))Ta (b(blfm(qez:xne " bubmorexa HOK

P N 11.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOTYyYEHUE
Hcnonbs3oBanue ¢pocdaTos B

34 KayecTBE MUHEPAJIbHBIX YI0OpEHUH. bubnnorexka [JOK
3arpsi3HEeHUE TPUPOTHON CpEAbI 12.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEHNE B

35 npu 2 e gnséieézieringqucxne bubmorera [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¢
[IpakTuueckas pabora Ne 4 o Teme
18 "[losrydeHue yrieKucioro rasa. bubnnorexa [HOK
KadecTtBenHnas peakiys Ha kapOOHaT- 26.01.2024 | https://m.edsoo.ru/00ae027e
HoH"
[TepBoHavasibHBIC TOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
P B 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
ITpakTruyeckas padora Ne 5.
41 Pemrenue skciepuMeHTaNbHBIX 33724 bubnnoreka [JOK
1o TeMe «BakHelie HeMeTaulbl U 08.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCIIMHEHUS
KonTponbHas pabota Ne3 mo Teme
42 «BaxHeunme HeMeTaJuIbl U UX bubmorexa HOK
09.02.2024 | https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO01mmas xapakTepucTHKa
XUMHUYECKUX IJIEMEHTOB —
43 MeTauioB. Merayuinueckasi CBs3b U bubnmoreka [JOK
METAJUINYECKasl KpUCTAJIINYECKas 15.02.2024 | https://m.edsoo.ru/00ae103e

pemérka. Pu3ndyeckue CBOMCTBA
METaJJIOB




XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 ONEKTPOXUMUYECCKHH Ps bubmorexa [TOK
P N b 16.02.2024 | https://m.edsoo.ru/00ael 156
HaIpsDKEHUH METaJlIOB
OO6mmwme crmocoOb! MOTyIeHUS
MeTtainioB. CiraBel. Berauciienus 1o
45 ABHCHHUSAM XMMHYCCKUX PEAKIIUMI bubmoreia HOK
P pearia, 22.02.2024 | https://m.edsoo.ru/00ael156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubmmorexa [TOK
PP 23.02.2024 | https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[Henotbte MeTamIL 29.02.2024 | https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ TUAPOKCU/BI HATPUS U bubnnoreka [JOK
Kanus 01.03.2024 | https://m.edsoo.ru/00ae14b2
49 [Iler0o4HO3EMENBHBIE METAJUIBI — bubnnoreka [JOK
KJIBIWI U MardHui 07.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxuelinme coeqMHEHUS KaJIbIIH bubmorexa LHOK
a t 14.03.2024 | https://m.edsoo.ru/00aec15e8
51 O00011IeHNE U CUCTEMATHU3aIUs
3HAHUH 15.03.2024
57 JKécTKkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUs 21.03.2024 | https://m.edsoo.ru/00ac1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKoCTh BOABI 1 METOIBI €€ bubmmorera [TOK
" 8 8 22.03.2024 | https://m.edsoo.ru/00aclae8
yCTpaHEHUs
bu6mmoreka [IOK
54 A I
JTOMITHIH 04.04.2024 | https://m.edsoo.ru/00aelc64




AMdoTepHbIE CBOMCTBA OKCHIA U

bubmuoreka [JOK

33 THJIPOKCH]IA 05.04.2024 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
36 AKeneso 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 O00011IeHNE U CUCTEMATU3AIUS
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
COCTUHEHUS
Brruucnenus mo ypaBHeHUSIM
XUMHUYECKUX PEaKIUi, €CIIM OUH U3
60 peareHToB J1aH B U30BbITKE WIIN bubnnoreka [JOK
COZEPKUT IpUMeCH. Brruncnenus 25.04.2024 | https://m.edsoo.ru/00ael1750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakiuu
61 O0600611eHre U cucTeMaTH3amus
3HAHUU 26.04.2024
KonTponbnas padora Ne4 o teme
62 «BaxHeimme MeTaibl U X 02.05.2004
COEJIMHEHU S
63 BemectBa u Mmatepuasl B bubmuorexa [JOK
MOBCEIHEBHOH KU3HU YEIOBEKA 03.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpPY’KaroIlen Cpebl 09.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pemenun bubnmoreka [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/00ae0d0a
67 PeszepBHbIil ypok. O60011IeHIE 1 | bubnunoreka [HOK

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

cUCTEMAaTH3aIus 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. JIyaun. — M.: Jlpoda, 2020

« Xumus, 8 Kilacc: 3aJa4HUK JIJIs1 ydaumxcsi 001eo0pa3oBaTeIbHbIX OpraHUu3alMii
/ H.E. Ky3neuosa, A.H. JleBkun. — M.: Berana-I"pag, 2021

» XuMus, 9 Kiacc: 3aJjauHuK JUIs ydaluxcst 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
MOCTYIaMMX B By3bl. — M. : JIlpoda 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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