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HOACHUTEJBHASA 3AIINCKA

[IporpaMmmMa 1O XUMUM Ha YpOBHE OCHOBHOTO o0O0mIero oOpa3zoBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OcHOBe (enepasbHOl paboyeil mporpamMmsbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickont denepanum.

[Iporpamma mo xumuu Aa€T MPEACTABJICHHE O UENSAX, OOUIEH cTpaTeruu
OoOy4eHMs, BOCHUTAaHUS W Pa3BUTHUS OOYyYAIOMIMXCA CPEACTBAMU Yy4eOHOTO
npeaMera, yCTaHABIIUBAET 00s13aTENBHOE peaMETHOE COJIepKaHHUE,
npeaycMaTpUBaET paclpeielieHue €ro Mo KjiaccaM W CTPYKTypHpOBaHHUE TIO
pa3ienaM M TeMaM MpOorpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh HM3YYEHHUS XHUMHUU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM  y4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUW K pe3yjbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakXke TpeOOBaHMM K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 11€JIEN U3yUeHUs IpeaMeTa 1 OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEILHOW JEATEIbHOCTH OO0Yy4Yaromierocsi Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XUMHH CIYXXUT OCHOBOW HJisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GPOpPMUPYEMBIE XHMHEH MPEACTABICHHUS O B3aMMONPEBPALICHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3I[paBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM IS  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIJl B OpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
00yYarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOW  JAesTeIhHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX KaKk B
MOBCEIHEBHOM KM3HM, TaK U B TPOPECCUOHATILHOMN JEATEIbHOCTH;

3HAKOMHUT CO CHEeNU(GUKON HAyYHOTO MBINIICHUS, 3aKJIaJIbIBA€T OCHOBBI
[[EJTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI M YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CHocoOCTBYET (POPMUPOBAHUIO HEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00YJaIOMUXCSI.

Jlanubple HampaBlieHUsS B OOY4YEHHMM XMMHH OOECIEYMBAIOTCS CHEIU(UKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJSIETCS  MEIaroruyecKu
aJlanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKM XMMHUU Ha ONpPeIeIEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0O0IEr0 0Opa3oBaHUs OPHUEHTHPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XWMHUU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTHEJIbHBIX 3HAYUMBIX IOHSATHH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusl MpOrpaMMbl MO XUMHH C(HOPMHPOBAHA HA OCHOBE
CUCTEMHOTro mnoaxoaa kK e€ mzydyeHutro. CoJepkaHue CKIAAbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMUUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XMMUYECKOU
peakuuu. OO0 OTH CUCTEMBl CTPYKTYpPHO OpPraHW30BaHbl [0 TMPUHIHUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanyeckoro 3akoHa /[. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUU aTOMa U XMMHUYECKOU CBSI3H;

— TpelcTaBlieHUd 00 DIEKTPOJUTHYECKON NHMCCOIMAllUA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHWS PACcCMATPUBAIOTCS HA OCHOBE AMIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEIOBATENBHO OT OJIHOTO
YPOBHSI K JPYroMy, BBIMOJHSSL (YHKIUU OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJYy4YECHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl MO XHMHH  CHOCOOCTBYET  (OPMHUPOBAHUIO
MIPEACTABIICHNAS] O XUMHYECKON COCTABIIOIIEN HAYYHOW KapTUHBI MHUpA B JIOTHKE
e€ CHCTEMHOW MNpUpOJbl, LIEHHOCTHOTO OTHOILIECHHWS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHWS B Hayke. M3yueHWe XUMUU TPOUCXOJUT C MPUBICYEHUEM
3HAHWN W3 paHee M3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaroluil MHpY,
«buonorus. 5-7 knaccel» u «Pu3nka. 7 Kjiaccey.

[Ipy w3ydYeHMM XUMUU TPOUCXOTUT (POPMHUPOBAHWE 3HAHUA OCHOB
XUMHUYECKON HayKH Kak 00JIACTH COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOM KYJBTYpPHI.
3amaua y4eOHOTO TpenMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHYECKHUX
3HAHUN — BaKHEUIHUX (haKTOB, IMMOHATHH, 3aKOHOB M TEOPETUYECKHUX IOJIOKCHHM,
JIOCTYIIHBIX 00O0OLIEHUN MUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAYKH, B



NpUOOIIEHNM K HAy4YHBIM METOJlaM TO3HAaHUSl TMPU H3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOM
NeSATEIbHOCTH, OCBOCHHMM MpaBUJ 0€30MacHOTO OOpalleHus C BellecTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu M3ydyeHun XUMUU HAa YPOBHE OCHOBHOTO OOIETO 00pa30BaHMs BaKHOE
3HaYeHUE MPUOOpENr TaKue 1eIH, KaK:

— (dopmMupoBaHHEe WHTEIUIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HamnpaBJICHHOCTh OOYYEHHMSI Ha CHCTEMaTUYeCKOoe MPHUOOIECHHE
oOy4Jarommxcss K CaMOCTOATENIbHON IM03HABATEIbHOU JIESITENIbHOCTH, HAYYHBIM
METO/JaM MO3HaHus, (GOPMHUPYIONIUM MOTHBALIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIreueHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa PAa3HOOOPA3HON NEATENHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE JJIf
pa3JIMYHbBIX BUJIOB JIEATEIIBHOCTH;

— (dopmupoBanue oOmEeNH QYHKIMOHAIBHOW UM E€CTECTBEHHO-HAYyYHOUH
rpaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATH U OILCHHUBATh SBJICHUS
OKPY’KAIOIIEro MUpa, UCIMOJb3Yys 3HAHUS M OIMBIT, MOJYYCHHBIE MPU U3YUYECHUU
XUMHUM, TPUMEHSATh HUX MPU pPEHICHUU MpPoOJIeM B TOBCEIHEBHON KU3HU U
TPYZIOBOU IEATENBHOCTH;

— (opmupoBanne y oOydYaromuxcsi TYMAaHUCTHYECKUX OTHOIICHUM,
MOHUMAHUSI IIEHHOCTH XWUMHUYECKUX 3HAHUW JUIsi BBIPAOOTKHA HDKOJIOTHUYECKH
[[eJIECO00Pa3HOr0 TMOBENCHUSI B OBITY M TPYAOBOM JCSATEIBHOCTH B IIEISIX
COXPaHEHMS CBOETO 3[0POBbS U OKPYKAKOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAaHUI0O HA OCHOBE YCBOEHHUSI OOIIEUESIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(MIIsi M HAMpaBICHHOCTH JAJIbHEHIIIErO
oOy4eHus.

OOGmiee 4YMCIO YacoB, OTBEACHHBIX [JIi HW3YyYCHHS XUMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 vacos (2
Jaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEZEIIO).

COHAEPXAHUWE OBYUYEHUA

8 KJIACC

IlepBoHaya/bHbIE XUMUYECKUE TOHATHS

[Ipeamer xumun. Posib XUMUK B KU3HU YEJIOBEKA. XUMHUs B CUCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATrperatHoe COCTOSHHUE
BeliecTB. [loHsiTHe O MeTojax Mo3HaHMSI B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHYECKUX



aneMeHTOB. [IpocTbie U CIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas (opmyna. BajaeHTHOCTh aTOMOB XHMHMUYECKHX 3JIEMEHTOB.
3akOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAas AaTOMHas Macca.
OTHocHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi oIl XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUU.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3p KOIMYECTBA,
MacChl M 4YHUCJAa CTPYKTYpPHBIX €IuHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUM.

PuU3NYECKHE U XUMHUYECKUE ABICHUSA. XUMHUYECKASI PEAKLINS U €€ MPU3HAKH.
3aKOH COXpaHEHHUS MacCChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukamms
XUMHUYECKUX PEaKINil (COeAMHEHUS, Pa3I0KEHUs, 3aMEeIlIeHUsI, OOMEHA).

Xumuueckuii IKCnHepuUMeHm .

3HAKOMCTBO C XMMHUYECKOM IMOCYIOH, MpaBUjIaMu padOThl B J1a0OpaTOpuu U
npuémMamMu oOpalleHus: ¢ J1abopaTopHbIM O0OPYAOBAaHUEM, U3YUEHUE U OINUCAHUE
(¢u3MUeCKuX CBOMCTB 0O0pa3loB HEOPraHMYECKUX BEIIECTB, HAOJIIOIECHHE
¢uznueckux (IJIaBICHHE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUsl BOJAbI) U XUMHUYECKHX (TOpPEHUE CBEYM, NMPOKAINBAHUE
MEJHOM MPOBOJIOKU, B3aUMOJEHCTBUE Mea ¢ KUCIOTOM) SIBJICHUM, HAOMIOACHUE U
ONMKMCAHWE NPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakuui (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioXKeHUE THAPOKCUAA
memu (1) mpu marpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom coiu meau (1),
U3y4EHHE CIOCOOOB pa3JieieHus CMecel: ¢ MOMOUIbI0 MarHura, (uibTpPOBaHUE,
BbINIApUBaHUE, AUCTHILISALUSA, XpoMaTorpadus, IpOBEIeHUE OYUCTKU MMOBAPEHHOU
COJM, HaOJIOJEHWE U  ONHUCAHME  PE3yJbTAaTOB  IMPOBEIAEHUS  OIbITA,
WJUTFOCTPUPYIOLIErO0 3aKOH COXPAHEHUS MAacChl, CO3JaHHUE MOJECIEN MOJIEKYII
(I1apoCTepIKHEBBIX ).

Ba:xHeiiue npeacTaBUTE/IM HEOPraHMYECKHUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — aneMeHT M IpoOCTOe
BemecTBo. HaxokneHuwe kuciopoja B MNpUPOAE, (PU3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupapl. I[lpumenenue kuciopoga. CrocoObl
NOJlydYeHHUsl KUCTopoJa B J1adopaTopuud M MpoMbIIUIEHHOCTH. Kpyroopot
Kucaoposa B mpupojie. O30H — auIoTponHas MoAu(pUKaLKs KUCIOPOa.

TernoBoit 3 (PexT XUMHUUECKOW peakiuu, TePMOXMMHYECKUE YpaBHEHMS,
9K30- W HHAOTEPMHUYECKHE pEaKkUHH. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHHE
BO3/yXa, YCHJIEHUE TApHUKOBOTO 3P QeKTa, pa3pylIeHHE 030HOBOTO CIIOSI.

Bonmopon — smemeHT M mpocroe BemecTBO. Haxokmenue Bomopona B
npupoae, (U3MYEeCKHUe M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHust. Kucnotsl u conm.

Monsipubiii  00bEM  ra3oB. Pacdy€Thl 1O XWMHMYECKUM ypaBHEHUSIM.

dusnueckne CBOMCTBA BOJBI. Boga kak pactBoputenb. PacTBopsbl.
HacellieHHbIE M HEHACBIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BEWIECTB B BOJE.
MaccoBas 107151 BellecTBa B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.



Pose pacTBOpOB B mpuUpoOsi€ M B KU3HU 4eioBeKa. KpyroBopor BoAbl B mpUPOJIE.
3arps3HeHne NpUPOAHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHenuil. Oxkcunbl. Knaccuduxanus
OKCHUJIOB:  coyeoOpa3yroniue (OCHOBHBIE, KHUCIOTHBIC, aMpOTEpHbIE) U
HecosieoOpasyromme. Homenkmarypa oxcugoB. Dusmdyeckne W XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomyueHune okcuaos.

OcHoBanusa. Krnaccudukamuss oOcCHOBaHUM: IIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuil. PU3MYECKHME U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHne oCHOBaHUM.

Kucnoter. Knaccupukanusa kucnor. Homenknatypa xuciot. Ousznyeckue u
XMMUYECKHE CBOMCTBAa KuUCIOT. Psam aktuBHoctH MetaiwioB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknatypa cosieil. @u3n4eckue U XMMUYECKUE CBOMCTBA COJICH.
[TomydyeHue couei.

['eneTnueckas CBSI3b MEK]y KJIaCCaMH HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepuUMeHm .

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS KUCIOPOJa B BO3yX€E, MOJIYUYCHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOja, HAOIIOJCHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUSL BO3HUKHOBEHHS U
MpeKpallleHus TopeHus (Tokapa), O3HAKOMJIEHHE ¢ oOpasliaMud OKCHAOB U
OMMCaHWE WX CBOWCTB, IMOJy4YeHUE, COOMpAHHE, pPACMO3HABAHUE U U3YUYCHUE
CBOMCTB BOJIOpojia (ropeHue), B3auMojelcTBue Bojgopoaa ¢ okcuaoMm meau (II)
(BO3MOXXHO HCITOJIb30BAHUE BUJEOMATEPUATIOB), HAOII0IeHHE 00pa3lioB BEIIECTB
KOJM4eCTBOM 1 MOJb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aUMOACHCTBUE BOABI C METAJLIAMHU
(HaTpueM ¥ KaublieM) (BO3MOXXHO HCIOJB30BaHHE BUIECOMATEPUAIIOB),
UCCJIeIOBaHUE OO0pa3lloB HEOPTaHMYECKUX BEIMIECTB PA3IUYHBIX  KIIACCOB,
HaOJII0/ICHNEe U3MEHEHHUS OKPACKU MHIAMKATOPOB B PACTBOpAxX KHUCJIOT U ILIETOUYECH,
u3ydeHrne B3ammojeiicTBus okcuga Meau (I1) ¢ pacTBOpoM CepHO#M KHCIIOTHI,
KUCJIOT C METaJUIaMH, DPEaKUWi HEUTpaau3aluM, IOJIYyYCHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOI0 METajljla JIPYTHMM W3 PacTBOpa COJU, PEUICHUE
AKCHEPUMEHTANIbHBIX 33/lad Mo Teme «BaxHelmme Kiacchl HEOPraHHMYECKUX
COCIMHEHUN.

Ilepuoanuyeckuii 3akon u Ilepmoaumyeckasi cucreMa XHMHYECKHX
iemeHTOoB JI. W. MenpaeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBS3b.
OxucanTeIbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKH KJIACCU(PUKAIUA XUMHYECKUX 3JIeMEeHTOB. l[lonsTHe o
IPYIINaxX CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEJIbHBIE METaJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3ytoT aM()POTEepHbIE OKCHIBI
U TUJAPOKCUJIBI.

[Tepnonnueckuit 3akoH. [lepronnueckas cucTeMa XMUMAYECKHUX 3JIEMEHTOB /1.



HU. Mengeneea. KopotkomepuogHas W JIMHHONEpHOAHas  (OPMBI
[Tepuoauueckont cuctemMbl xuMudyeckux 3yeMeHToB Jl. M. Menneneea. [leproasbl
u rpynnbl. PU3NYECKHI CMBICI MNOPAAKOBOTO HOMEPA, HOMEpPOB NEPUOAA H
TPYMIIBI AJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTpoHbl. CTpoeHue
IEKTPOHHBIX ~ 000JI04eKk atoMoB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
ITepuomnueckont cucremnl Jl. M. MennpeneeBa. XapaKTEpUCTUKA XUMHYECKOTO
AJIEMEHTA 10 €ro MoJIokeHuto B [lepunoanueckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUSI paJnyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPYNIIaM U NEPUOTAM.

3nauenue [lepuoauueckoro 3akoHa u [leprnoauueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB Ul pa3BuUTUs Hayku U npaktuku. . V. MenneneeB — ydéHbIl U
IpaKIaHUH.

Xumunyeckass cBA3b. KoBajlieHTHast (HOJIIpHAsT W HEMOJSPHAsi) CBS3b.
DIEKTPOOTPUIATEILHOCTh XUMUYECKUX AJIEMEHTOB. MlOHHAas CBSI3b.

Crenenbp oxucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKILIHH.
[Ipouieccrl OKUCIIEHUSI U BOCCTAHOBJICHUA. OKHUCIUTETN U BOCCTAHOBUTEIU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OOpa3lloB BEIECTB METAUIOB M HEMETAIJIOB, B3aMMOICHCTBUE
TUAPOKCHAA LHMHKA C PAacTBOPAaMHM KHUCJIOT U IIEJIOYEH, IPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COSAUHEHUS).

Meotwcnpeomemnvie ceazuPeanuzauyus medxcnpeomemuplx ceéazeil  npu

uzyueHuu xumuu 6 8 Kuacce ocyuwiecmensiaemcs uepe3 UCHONb306aAHUE KAK

00uUXx ecmecmeeHHO--HayuHbIX NOHAMUN, MAK U NOHAMUILL, AGIAIOUUXCA

CUCHEMHBIMU O]11  OMOCIbHLIX NPEOMEmo8 ecmecmeeHHO--HaAYyYHO20

UuKna.
OO0mre ecTecTBEHHO--HAYUHbIE TTOHATHS: HAyYHbIN (DaKT, TUTIOTE3a, TEOPHS,

3aKOH, aHaJU3, CHUHTE3, Kilaccuukamusi, TMepUOJUYHOCTh, HAOJIOJACHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

®dusuka: marepusi, aTOM, OJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUZ,
M30TONBI, PAAUOAKTUBHOCTb, MOJICKYJA, JJIEKTPUYECKUN 3aps]l, BEUIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, Ta3, (GU3UYCCKUC BEIMYUHBI, SIUHUIIBI
M3MEpPEHMs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, CONHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadusi: armochepa, ruapocdhepa, MUHEpaIbl, TOPHBIE IOPOIBI,
MIOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peaxkiusi

[Tepnonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMHUYECKUX AJIEMEHTOB /.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUU CBOMCTB
XUMHUUYECKUX JJIEMEHTOB IE€PBBIX TPEX TMEPUOJOB, KaJIMsl, KadblUs M UX
COCOMHEHUN B COOTBETCTBUHM C TMOJIO)KEHUEM »3JIeMEHTOB B llepmommueckon



CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOW CBS3U. THUIBI KPHUCTAUIMYECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHYECKOU CBA3U.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XUMUYCCKHE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJaccaM HEOPraHUYECKUX
COCIMHECHUI, TEHETUYECKAas CBSI3b HEOPraHUYECKUX BEILIECTB.

Kiaccudukanus XuMu4ecKuX peakiiuii Mo pa3IundHbIM IIpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIUX B PEaKIMU BEIIECTB, MO TeIIoBoMy 3 dexTy, mo
W3MCHEHHIO CTETICHEH OKHMCIICHUS XUMHYECKHUX 3JIEMEHTOB, MO OOpAaTHUMOCTH, TI0
Y4aCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YpaBHCHUHA.

[ToHaTre O CKOpPOCTH XHUMHUYECKOW peakiuu. [loHATHE 00 0O0paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U T€TEPOre€HHBIX
peakuusx. [lonsarne o karammse. [loHsTHe 0 XUMHUUYECKOM paBHOBecHH. DakTOpHI,
BIIMSIIOIINE HA CKOPOCTh XHMHUYECKOM PEAKIMHU W TOJO0KECHHUE XUMHYECKOTO

paBHOBECHS.
OKHCIIUTETbHO-BOCCTAHOBHUTENIBHBIE ~ pEAaKIUU,  DAJEKTPOHHBIA  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON peaKuuu. CocraBnenue YpaBHEHUH

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKUUid C  HCIOJIb30BAaHUEM  METOJ]A
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUMALNU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AMCCOIMAIMUA BEIIECTB C PA3IUYHBIMU BHIAMHU
XuMudeckon cBszu. CteneHs aucconuanuu. CUIbHbBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiuu nonHoro o6mMeHa. Y cinoBusi MpOTEKaHUs Peakiuii HOHHOTO OOMEHa,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHUCIIOT,
OCHOBAaHMM UM CcoOJeli B CBET€ NPEACTABICHUA OO0  BIIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiini Ha MOHBL. [loHsATHE O TUApONIH3E COJeH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIIECTB — META/VIOB M HEMETaUIoB (rpaduTa M anMasza), CI0KHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3JICUCTBHUS PA3NMYHBIX (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOTPOBOTHOCTH
pacTBOPOB  BEILECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, INEJIOYEeH U  COoJer
(BO3MOXXKHO  HCHOJB30BAHME BUJIEO MaTEpPHANOB), MPOBEICHUE  ONBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKaHWS  peakuuii HMOHHOro  oOMEeHa
(oOpazoBanme ocaaka, BBIACICHHE Ta3a, oOpa3oBaHHWE BOJIBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHA
(ropeHue, peakiuu pa3iioKEeHUs, COCIUHEHUS ), PAaClIO3HABAHWE HEOPTraHUYECKHUX
BEIIECTB C TIOMOIIBIO KAaYeCTBEHHbIX pPEAKUUMHA HAa HMOHBI, pEIICHHE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

HemeTansnbl 1 MX coelMHEHUS



OOmrast xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHWMHYECKHME CBOHCTBAa Ha TIpUMEpe  XJopa
(B3aMMOJEHCTBHE C METaNIaMH, HEMEeTaJulaMH, MIeno4YamMu). XJIOpPOBOJOPO.
ConsHast KHMCIIOTa, XMMUYECKHE CBOWCTBA, IMOJy4YEHUE, NpUMEHeHue. [lelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OPraHU3M 4YeJOBEKa. BakHelmume XJIOpUAbl U KX
HAXOXKJEHUE B IPUPOJIC.

O6mas xapakrtepuctuka 31aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKUe CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHBIE MOAU(PUKALIMN KUCIOPOaa
U cepbl. XuMUYeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (QU3MYECKUE U XHUMHUYECKHME CBOMCTBa (00lIuMe Kak
OpeCTaBUTENd Kjlacca KHUCJIOT U cnenuduyeckue). XHUMUYECKUE peakluu,
JeXallue B OCHOBE IPOMBIIIIEHHOTO Crnoco0a MOJy4YEHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHOM KHUCIOTHL. COJIM CEPHOM KHUCIIOTHI, KAYECTBEHHAs PEaKIIMs
HacyabgaT-uoH. HaxoxneHnue cepbl U €€ coeAUHEHUN B Mpupoie. XUMHUYECKOe
3arpsiI3HEHUE OKPYXKAloUIel Ccpenbl COCAMHEHUSMU Cepbl (KUCIOTHBIE OKIH,
3arpsi3HEHHE BO3/1yXa M BOJJOEMOB), CIIOCOOBI €ro MPEA0TBPALLICHUS.

OO6mass xapakTepucTtuka 3eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, pacIpOCTpaHEHUE B MPUPOJE,
¢uznyeckue u xuMmuyeckue cBoiicrsa. KpyroBopot azora B npupojae. AMMUak, €ro
duznyecKkne 1 XMMHUYECKHE CBOWCTBA, MOJlyuyeHue U npumeHenue. Coiau aMMOHUS,
uX (pU3NYecKue U XUMUYECKHE CBOMCTBA, MpUuMeHeHue. KauecTBeHHas peakuus Ha
VMOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOoJydyeHue, (PU3nyeckue M XUMHUUYECKHE
cBOMcTBa (0OIIME Kak TIpEeACTaBUTENS Kiacca KHUCJIOT M crenuduyueckue).
Hcrnonb3oBaHWE HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIBHBIX
ynoopeHuil. XuMHU4eCKoe 3arpsi3HEHUE OKPY KaIOIIEH cpelibl COEAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO31yXa, MOYBBI U BOJ0EMOB). Docdop,
ajutoTponHeie Moaudukaruu docdopa, PU3MIECKHME U XUMHUUYECKHE CBOWCTBA.
Oxcup docdopa (V) u hochopHas kucinoTa, Gpu3ndecKre 1 XMMUIECKUE CBOMCTBA,
nosryuerue. Mcmons3oBanue pocdaroB B kauecTBe MUHEPATBHBIX yIOOPEHUIA.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbl. OcCOOEHHOCTU CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUA.  YTJIEpol,  aJUIOTPOIHbBIE
Moau(pUKalMKU, pPACIpPOCTpaHEHHE B MpHUpoae, (U3NYECKUE MU XUMHUYECKHE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. OKCuabl yriepoaa, ux
bu3nueckue M XUMUYECKHE CBOWMCTBA, JEUCTBUE HA IKUBBIE OPraHHU3MBI,
MOJlyYeHUE U MPUMEHEHHE. DKOJOTMYeCKHe MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriiepona (IV), runore3a riio0aJibHOTO TMOTEIUICHHUS] KIUMAaTa, MapHUKOBBIM
ahdexT. YronpHas KuCI0Ta U €€ COMM, NX (PU3NYecKne U XUMMUYECKHUE CBOWCTBA,
noyiyyeHue U npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIbCKOM



XO34MCTBE.

[lepBoHavasibHBIE MOHATHUA 00 OPTAHUYECKHUX BEIIECTBAX KaK O COCAMHEHHSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, TaHOJ, TIIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HETH),
OPOAYKTHl UX MepepaboTku (OEH3MH), WX POJIb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTHE O OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KHUpaX, O€Kax, yrieBoJgax — u uX
poJii B KM3HM 4elloBeka. MarepuaibHOE €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHHUI.

Kpemunii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBa, TMOJy4YeHUE U
npumeHenue. CoenuHeHHs KpemHHs B mpupoze. OOmume mnpeactaBiacHuss 00
okcunie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThHI, UX UCIOJb30BAHUE B
ObITy, B  MPOMBINIUICHHOCTU. BakHeline  CTpOUTEIbHBIE  MaTepUaIbL:
KepaMHuKa,CTEKJI0, IIeMEHT, OeToH, kene3o0eroH. [IpoGmembr 6Ge3omacHOro
WCIIOJIb30BaHUsl CTPOUTEIBHBIX MAaTEPUATIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIMi Ha XJIOPU-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TIPOTEKAHMs, OIbITHI, OTpaxKaronue (U3NUYECKUEe U XUMHUYECKHUE CBOWMCTBA
raJIOTEHOB M WX COEIMHEHHM (BO3MOXHO HCIOJIB30BAHUE BUIECOMATEPUAIIOB),
O3HAaKOMJIEHUE C o0Opa3naMu XJOPUIOB (TaJOT€HUIOB), O3HAKOMJIEHUE C
oOpaziiaMu  ceppl M €€  COCINUHCHUSIMH  (BO3MOXKHO  KCIIOJIb30BAaHHE
BUJIEOMATEPHUATIOB), HAOIOCHHUE TIpoliecca OOyrIMBaHUs caxapa Moj JIeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCIIOTHI, W3YYEHHE XHMHUYECKHUX CBOWCTB
pa30aBlIeHHOIN CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM peaKIuu Ha CyJbdar-
WOH W HaOJI0JICHHE TNpHU3HAaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKUMU
cBoiicTBaMu a3ota, (ochopa M MX coeAMHEHUH (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (PocPOpHBIX yn0OpeHuid, MoTydeHue,
coOuMpaHue, pacro3HaBaHWE€ M UW3YYEHUE CBOWCTB aMMHaka, IIPOBEIICHUE
Ka4eCTBEHHBIX peakIuii Ha MOH aMMOHUS U (ochaT-uOH U U3yUYEeHHUE MPU3HAKOB
UX IPOTEKaHMUsl, B3aUMOIEHUCTBUE KOHLIEHTPUPOBAHHONW a30THOU KHUCJIOTHI C MEABIO
(BO3MOKHO HCIIOJIb30BaHUE BHUJICOMATEPUAIIOB), U3yUYCHUE Mozenei
KPUCTAJUIMYECKNX PEmIETOK anMmasa, rpaduta, (QysuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE W HU3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIMKAT-WOHBl W H3yYECHUE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BakHenmme HeMeTaibl U UX COEAUHEHUSD.

MeTa/sibl 1 MX COeTMHEHUS

OO0mrast XxapaKTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux mnosioxkeHuss B llepuomnueckor cucreme xumuueckux ademeHtoB JI. N.
MeHnpneneeBa u ctpoeHus: aromoB. CTpoeHHE MeTauioB. Meramnyeckas CBs3b U



METaUIMYecKasi  KpUCTaUIMYeCKass  pelmerka.  DJIEKTPOXUMHYECKHH  psif
HaNpsOKEHUN MeTauioB. PU3NYECKUEe U XMMUYECKHE CBOMCTBAa MeTaiioB. O0mue
CHOCOObI TOMy4eHHsT MeTaioB. [loHATHE O KOpPpO3UM METAJJIOB, OCHOBHBIE
crocoObl 3amuUThl WX OT Kopposuu. CmiaBbel (CTajib, YyryH, AIOPaTIOMUHUM,
OpOH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[I{esrouHbIE METAIUIBL: MTOJNOKEHHUE B llepnonnueckon cucTeMe XMMHUYECKUX
anemenToB /. 1. MeHneneeBa, CTpOGHHE MX aTOMOB, HaX0XJICHHE B IPUPOJE.
dusnueckre U XUMHUYECKHE CBOWCTBA (Ha mpumepe HAaTpus W Kanus). OKcuasl
UTHIPOKCUIBl HaTpus M Kanus. [IpumMeHeHue IIEeNOYHBIX METAUIOB M HX
COCTMHEHU.

[[lenouyHno3eMenbHbIE METaJUIbl MAarHMid MW KaJbLUMWA: IIOJIOKCHHE B
[lepnognueckon cucreme xuMudeckux aineMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaXOKJICHHE B ITpupoae. OU3nYecKrue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmue coenvHeHUs KaiblUs (OKCHJ, THAPOKCHA, COJIN).
JXKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

ArOMUHHAN: TI0JIOkKEHNE B [leproandeckon cucremMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, ctpoeHne atoMa, HaxoxzacHue B npupoae. duznueckue u
XUMUYECKHE CBOMCTBA alOMHUHMS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCHIA
AIFOMUHUS.

XKenezo: nonoxenue B Ilepuoanyeckoil cucTeEME XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpO€HHME aToMa, HAXOXKIECHHE B mpupone. Pusmyeckue u
XUMUYECKHE CBOMCTBA kene3a. Okcupl, ruapokcuabl U conu xenesa (I1) u xxenesa
(1), ux coctaB, CBOMCTBA U MOJIYUYCHHUE.

Xumuueckuii IKCnepuUMenm .

O3HaKOMJIEHHE C o0pa3laMl METaJUIOB U CIUIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBAMH, M3YyYEHHE  PE3YJNbTATOB  KOPPO3UM  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJECHCTBUS OKCHUIA
KaJblUsl M HATpus C BOJMOM (BO3MOXKHO MCHOJIb30BAaHUE BHJIEOMATEPUAIIOB),
UCCIICIOBAHUE CBOMCTB XECTKOM BOJBI, IIPOLIECCA TOPEHHUs JKelle3a B KUCIOPOAE
(BO3MOXXHO  HCIOJB30BAHME  BUJEOMATEpUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIMi HAa MOHBI: MarHus, Kajblus, aJIIOMUHUS, LIMHKA, XKEJe3a
(1) u xene3a (II1), meau (II), HaOMFOIEHUE W OMTUCAHUE MPOLIECCOB OKPAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpHsl, Kaius U KaiblMs (BO3MOXHO HCHOJb30BaHHE
BUJICOMATEPHUAIIOB), UCCIIeI0BaHUE aM(pOTEPHBIX CBOMCTB TMIPOKCHUIA ATIOMHHHUS
Y TUIPOKCHJIA IMHKA, PEIIEHNE SKCIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BaxHenmme
METAJIbl U KX COCTUHEHHUS.

XuMus U OKpPY:KaLIa"A cpeaa

BemectBa u marepuanbl B MOBCEOHEBHOW >KM3HH YEJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUECKUX peakuuil B ObiTy. IlepBas momomp npu
XUMHUYECKUX 0XKOTax U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpelpl (ImpenenbHas OMmyCTHMast
KOHIIEHTpauus BeiecTs, aanee — [1/IK). Ponb xumMum B pelieHuu 3KOJ0THYECKUX



npobJieM.
Xumuueckuii IKcnepumenm:
u3ydeHue oOpa3lioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepHabl).
Mexcnpeomemnnvie ceazuPeanuzauyus mexncnpeomemusvix cea3eil npu
uzyuenuu xumuu ¢ 9 Kiacce ocyuwiecmenaemcsa uepe3 UCHONb306aAHUE KAK
00uWuUx ecmecmeeHHO-HAYUHbIX NOHAMUIL, MAK U NOHAMUILL, AGIAIOUUXCA
CUCMEMHBIMU O OMOENbHBIX NPEOMEmOE eCmeCmEeHHO--HAYUHO20
yuKaa.
OO01re ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAy4dHbIH (akT, TUMOTe3a, 3aKOH,

TEOpHsl, AaHAW3, CHUHTE3, KilacCU(pUKALMA, MNEPUOAUYHOCTh, HAONIIOACHHUE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HW3MEPEHUE, MOJICNb, SBJICHHE, MaPHUKOBBIM
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusuka: Marepusi, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIH]I,
W30TOIbI, PaJUOAKTUBHOCTb, MOJICKYJA, AJICKTPUUYECKUN 3apsil, MPOBOJIHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITUYECKAs
peméTKa, CruiaBbl, (GU3UYECKUE BEIMYMHBI, €IMHUIIBI U3MEPEHHUs, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, COJIHIIE.

buonorusa: ¢orocunTes, apixaHue, Ouocepa, 3KOCHUCTEMA, MHHEpAJIbHBIE
yA00peHusl, MUKPOAJIEMEHThI, MAaKpOAJIEMEHThI, MUTAaTEIbHbIC BEIIECTRA.

['eorpadusi: armochepa, ruapocdhepa, MUHEpaIbl, TOPHBIE IOPOIBI,
MOJIE3HBIE  HCKOMaeMble, TOIMNBO, BogHble pecypchl.[I/TAHMPYEMBIE

PE3VJIbTATBI OCBOEHUA [TPOTPAMMBI 110 XHWMHUU HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOLIEro
o0pa30oBaHUs JOCTHTalOTCS B XO0/A€ OOYy4YeHUS XMMHHM B €JUHCTBE Y4e€OHOU u
BOCIIUTATEIbHOM JAEATENBHOCTH B COOTBETCTBUM C TPATAULHUOHHBIMU POCCHUICKUMU
COLIMOKYJIbTYPHBIMU W JAYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSMH, TPUHATHIMU B
oOmiecTBe MpaBWJIaMHM M HOpPMamH TIOBEJIEHUS U CIOCOOCTBYIOT MpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMAIN3ALNN 00yYarOIIUXCSl.

JIMUHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOyYarOIIUXCS
PYKOBOJICTBOBATBbCSl CHUCTEMOM IO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAlMil MU
pacuIMpeHre ONbITa JeATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NIaTPHOTHYECKOTO0 BOCTIMTAHUSA

LIEHHOCTHOI'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAydyHOMY HAcClIeUI0, TOHMMaHUs 3HAYEHUS XMMHUYECKON HAayKH B JKU3HH
COBPEMEHHOr0 OO0IIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(pOpManuen o
NEPEIOBBIX JOCTHKEHUSX U OTKPBITUAX MHPOBOM U OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) TPAXKIAHCKOTO BOCTIMTAHMSA:



MPEJCTABICHUS] O COLMAIBHBIX HOPMAaX M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOUIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCNEAOBATEeIbCKOM, TBOpPUECKOW M APYruX  BHOAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHON JEATEIBHOCTH MpPU
BBITIOJTHEHUU YYEOHBIX, TIO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUN YIEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecce OTOM y4eOHOM JAEsITeNbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE TMIOBEJIEHWE U TMOCTYNKH CBOMX TOBapHUIIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB,;

3) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XUMHUYECKOW peaKkiluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIIOLINE
OCHOBY JIJI1 TTIOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJHOM CPEZIOM, O POJIM XMMHUH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

M03HaBaTeJIbHbIC MOTHUBBI, HAMPABJICHHBIC HA TMOJYYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBIE sl OOBSCHEHUsS HaOJIOJAaeMbIX MPOLIECCOB U SBJICHUH,
MO3HABATENIbHON, MH()DOPMAIMOHHOM W YHUTATENbCKON KYJIbTYpbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITENIbHOM paboThI c y4eOHBIMU TEKCTaMHU,
CIIPaBOYHOMIUTEPATYPOH, JOCTYITHBIMU TEXHUYECKUMU CpeACTBaMHU
MH(POPMAITMOHHBIX TEXHOJIOTHUIA;

MHTEpeC K OOYYEHMI0 W TO3HAHHUIO, JIO003HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTHh K  €aMO0OOpa30BaHUIO, MPOEKTHOM M  HMCCIEeN0BATEIbCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOyUCHHS B
JTaJIbHEHIIIEM;

4) dpopMupoOBaHNS KYJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KU3HU, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3JI0POBBIN 00pa3 KU3HMU, OCO3HAHUE TOCIEJICTBUN U
HETPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJIKOT0JIs, HAPKOTUKOB, KYPEHHS ),
HEOOXOJMMOCTH COOIOJICHUs] TpaBui  OE30MaCHOCTU TMPU  OOpAIICHUH C
XUMUYECKMMHU BEIIECTBAMU B OBITY U PEATTbHON KU3HH,

5) Tpy/10BOT0 BOCIIUTAHHUS:

HMHTEpEC K MPAKTUUECKOMY U3YUYEHHUIO TPOodecCrii U Tpyaa pa3audHoOro poja,
YBOKEHHUE K TPYIAy U pe3yJbTaram TPYIOBOW NESITEIbHOCTH, B TOM YHCJE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIM BBIOOD
WHMBUAYAJTbHOU TPACKTOPUHU MPOJOIIKEHUS 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHaaIbHON IESITENPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHU,
TOTOBHOCTH QIalITUPOBATHCA B MPOPECCUOHAIBHOMN CPelie;

6) 3K0J10rHYeCcKOr0 BOCITUTAHUSI:

AKOJIOTUYECKU 1€JeCO00pa3HOE OTHOIIEHUE K MPUPOJE KaK HCTOUYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAaHMUSI, TOHUMAHWE [IEHHOCTH 3JJ0POBOTO U



Oe3omacHOro o0Opa3a KHU3HU, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY
(¢u3nyecKOMy M IICUXWYECKOMY 3/J0pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOECHUS
IpaBUJI OE30MIACHOTO MOBECHUS NpU padOTE € BELIECTBAMMU, a TAKKE B CUTyal[UsX,
YIPOKAIOIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH NPUMEHSATh 3HAHUS, MOIy4aeMble MPU U3YYEHUU XUMHH, AJIS
peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOLIEH IPUPOIHON CPENOU, JJIsl ITOBBILICHUS
YPOBHSL  DKOJIOTMYECKOW  KYyJIbTYypbl, OCO3HAaHHUA TJ00aJbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M NMyTEeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
DKOJIOTUYECKOTO MBIIUICHNS, YMEHHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOW U COLUAIBHON ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE I
(GopMHUpOBaHUS MHUPOBO33pEHHUSI OOIICHAYYHbIE TOHATUSA (3aKOH, TEOpHs,
IOPUHLMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, IKCIEPUMEHT U APYToe.), KOTOpbIe
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJAMETaxX W IO3BOJSIOT Ha
OCHOBE 3HaHWI M3 3THX NPEIMETOB (POPMUPOBATH MPEJCTABICHUE O LEIOCTHON

HAay4YHOW KapTHHE MHpA, U YHUBEpCAJIbHbIE yueOHbIC JEHCTBUS (MTO3HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETYJISATHUBHBIC), KOTOpbIE OOecreunBaroT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUITAHHPOBAHUIO U OCYIIECTBICHHIO YYCOHOM
JICSITECIBHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JIeliCTBHS

ba3oBble Jlornuyeckue aelcTBUA:

YMEHUS HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS MNPU OCBOEHUHU
3HAHUMU: PACKPBIBATH CMBICI XUMHUUYECKUX MOHSATUM (BBIACIATH UX XapaKTEPHBIC
MpU3HAKW, YCTAHABJIMBATh B3aUMOCBS3b C JIPYTUMH TMOHSTUSIMHU), UCIIOJb30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJICIBbHBIX (PaKTOB M SIBJICHUH, BLIOUPATh OCHOBAHMS U
KpUTEpUH ISl KJacCU(PUKAIIUU XUMUYECKUX BEIIECTB U XUMHUYECKHX PEaKIIUH,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUUECKUE pacCyKJeHUsl (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHHM),
JIeJIaTh BBIBOIBI M 3aKIIOUCHUS,

YMEHHE TPUMEHSATh B TMPOLECCE IO3HAHUA TMOHATUS (MpPEIMETHBIE H
MeTanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICNIU, UCIIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUM MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ DJIEMEHTA), XHUMHU4YecKas (opMmylra U ypaBHEHUE
XUMHUYECKON PEAKIUU — MPHU PEIICHUN yueOHO-TI03HABATEIbHBIX 33/1a4, C y4ETOM
3TUX MOJEJIBHBIX NPEACTABICHUN BBISIBISATH M XapaKTEPU30BATh CYILIECTBEHHBIE
MPU3HAKUA M3y4aeMbIX OOBEKTOB — XUMHUECKUX BEIIECTB U XMMUYECKUX PEaKIIUH,
BBISBJISITE  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIE CBS3U U
MIPOTHUBOPEUHS B U3yUAEMBbIX MIPOLIECCAX U SIBICHUSX.

ba3oBble ucciaeaoBare/bCKue JelicCTBUS.

YMEHHME MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaY€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKXe B KaueCTBE OCHOBBI JJisi (DOPMHUPOBAHUS THUIIOTE3bI IIO



IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKIECHUM;

NpUOOpETEHUE OMNbITa MO IUIAHWPOBAHMIO, OPTaHHU3AIMU WU TPOBEICHHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IpoILEecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €0 Pe3yybTar, GOpPMYIUPOBATH 00OOIICHUS U
BBIBO/JIBI 110 PE3YJIbTAaTaM MPOBEAEHHOIO ONBITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MPOJIETTaHHOM padore.

Pabora c undgopmanmei:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M HHTEPIPETHPOBATH HH(MOpPMAIUIO
pa3IMYHBIX BUJIOB U (HOPM MpEe/ICTABICHUS, MOJIYyIaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONyJIApHAs JUTEparypa XHWMHUYECKOTO COAEP)KaHHs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHUECKH OIICHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO MHPOPMALIUIO; YMEHUE IPUMEHSATh PA3IMYHbIE METO/IbI U 3aIIPOCHI
IpU MOUCKE U 0TOOpe MHPOPMAIIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX
JUISL BBIMOJHEHUS y4YE€OHbIX W TO3HABATENbHBIX 33/Ja4 ONPENEIEHHOrO THIIA,
npuoOpeTeHrue  ombiTa B 00JIACTWU  HUCIONb30BaHUA  HMHPOPMALUOHHO-
KOMMYHUKATHUBHBIX  TEXHOJOTHUH, OBJIAJICHHE KyJIbTypOi aKTUBHOTO
UCIOJIb30BAaHUSl PA3JIMYHBIX IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOUPATH
ONTUMaJbHYIO (GOpMy TMpeAcTaBieHUs HH(OpMaLMM UM  WUIFOCTPUPOBATH
perraemMble 3aJayd HECJIOKHBIMH CXEMaMH, JharpaMMmaMu, IpYruMu (popMamu
rpadUKu U UX KOMOUHAIIUSIMU;

YMEHUE UCIOJNb30BaTh W aAHAJU3UpPOBaTh B IMpolecce Yy4yeOHOU W
UCCJIEI0OBATENBCKON JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSHUE OKPYXKAOUIEHW NPUPOIHOU
Cpelbl.

KoMMyHuKaTHBHBIC YHMBEpPCaAJIbHbIC YYeOHbIE 1CHCTBHSA:

YMEHHMS 3aJlaBaTh BOIPOCH (B Xoje aAuanora W (WiM) AUCKYCCHUU) TO
CylmecTBy  oOcyxkmaemMoil  Tembl, (OPMYIMPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBITTOJIHEHMSI MPEJIOKEHHOM 3a1auH;

YMEHUS  NPEICTaBIATh  IOJYYEHHBIE  pPE3yJbTaThbl  I[MO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX M NIMCBMEHHBIX TEKCTaX; JeNaTb IPE3CHTaLHUIO
pEe3yAbTAaTOB BBIMIOJHEHHUS] XUMUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
1a0b0paTOpHOI pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEeHHsI Y4eOHOTrO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
NO3HABATEJIbHOM W MCCIIENOBAaTEIbCKOM  JEATEIBbHOCTH  IPU  PELICHHUH
BO3HUKAIOIIMX TPoOJieM Ha OCHOBE yué€ra OOLIMX HMHTEPECOB U COTJIACOBAHMS
no3uuui (00cyxaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPJAWHALMS
COBMECTHBIX JICUCTBHUM, ONPENCICHUE KPUTEPUEB 10 OLECHKE KadecTBa
BBITNIOJITHEHHOHN paboThl U JpyTHE).

PeryisiTuBHbIE YHMBepPCcAJIbHbIE YUYeOHbIe 1eliCTBUS:

YMEHUE CaMOCTOSITEIBHO OINPENENATh LEINU JEATEIbHOCTH, MUIAaHUPOBATH,
OCYUIIECTBJIATh, KOHTPOJIMPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOIO
JeATeIIbHOCTh, BRIOUpaTh Hanbosiee 3(PheKTUBHBIC CIIOCOOBI pelIeHUs] Y4eOHbIX U



MO3HABATENbHBIX 3a/1a4, CAMOCTOSITEJIbHO COCTaBISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM AITOPUTM  JICMCTBUM TIPU BBINOJHEHUHU 3aJaHUM C  YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHUBATh COOTBETCTBUE IOJYYCHHOTO pe3yJibTaTa 3asBJICHHOW €U, YMEHHE
MCIIOJIB30BaTh U aHATU3UPOBATh KOHTEKCTHI, MPE/jIaracMbI€ B YCJIIOBUM 3a/JaHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00S3aTEIBHOTO

collep>KaHMsi, YCTAHOBJIEHHOTO JaHHOW (enepanbHOil paboueil mporpaMmoi,
BBIJICTISIIOT: OCBOCHHBIE  OOY4YarOIIMMHUCS  HAy4YHbI€ 3HAHUS, YMEHUS U
CIIOCOOBIICUCTBHM, crienu(uUeckue s MPEeaMETHON 00J1acTh «XUMHS», BUIBI
JNEATEIBHOCTH MO  TOJYyYEHUI0O HOBOIO  3HAHUS, €ro  HMHTEpIpETaluH,
peo0pa3oBaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoHiry o0yuenus B 8 kiacce mpeaMeTHbIE pe3yIbTaThl Ha 06a30BOM YPOBHE

JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN HJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpPHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMHUYECKasi pPeakius, Kiaccu(ukaius peakiuil: peaxkiuu
COCIMHEHUS, PEAaKUUU PA3JIOKEHUS, PEAKIUH 3aMEIICHUS, pPEaKIHUU
oOMeHa, HK30- U SHJIOTEPMHUECKHE PEAKIINH, TETJI0BOM d3((PeKT peakiumu,
SAIpO aToMa, DJICKTPOHHBIM CJOM aroma, aToMHas OpOUTANlb, PaIUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJspHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas J0Jsl BEIIECTBA
(porieHTHAs! KOHIIEHTpAIIKs) B pACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSTH 3TU MOHSITHUS MPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JUIsI COCTaBjeHUS Gopmys
BELIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OIpENENSATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCIUWHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEIUHEHUH IIO0
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJIGHTHass W HWOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIci [lepuoanueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE MEPHOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusi B llepumonnueckoit cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTraJpo;

e ONUCHIBATH M XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuoanueckoit



CHUCTEMbl XHMHUYECKUX DJJIEMEHTOB: pa3iInyaTh TMOHATHS «TJIaBHAS
noarpynmna (A-rpynmna)» u «mobouynas noarpynna (b-rpynmna)», mansie u
OOJbIIME TEPHUOJIbI, COOTHOCUTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuonnueckas cucrema xumuuyeckux osnmementoB J[. W.
MenneneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB

XUMHUUYECKUX JIEMEHTOB (COCTaB M 3apsj sapa, 00IIee YUCIIO 3JICKTPOHOB
U pacrpeereHue UX Mo 3JIEKTPOHHBIM CII0SIM);

e KJIACCHU(PUIIUPOBATh XUMHYECKUE AJIEMEHTBI, HCOPTAHMYCCKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEIIIECTB, 10 TEIIOBOMY 3 (PeKTy);

e XapakTepHU30BaTh (OMUCHIBATH) OOIIME XWMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHUMN COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

e TMPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMPEBpAIlCHU B
Pa3INYHBIX YCIOBUSX;

e BBIUHCIISITh OTHOCHUTEIIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO JIOJII0O XHMHUYECKOTO »JJieMeHTa 1o (dopmye
COEIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKON PEeaKIuu;

e TPUMEHATH OCHOBHBIC OINEPAIMU MBICIUTEILHON ACITEIHHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHUE, 000OIlEeHHE, CHUCTEeMATH3allNio, KiIacCU(UKaINIO,
BBISIBJICHUE MPUUYUHHO--CIICJICTBEHHBIX CBSI3€Ud — Il M3Y4YEHUs CBOWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOIbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

e CJIENOBATh IMpaBWJaM  MOJIb30BaHUS  XUMHYECKOW  TOCYAOM U
7a00paTOpHBIM  O0OPYJOBAaHMEM, a TakXXe IMpaBWwiaM OOpalieHus: c
BEI[ECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBIIIOJTHEHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB IO TIOJYYCHHIO W COOWUpaHUIO
ra3zoo0pa3HbIX BeIIECTB (BOJAOpPOAA UM KHUCIOpOAA), MNPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCHEPUMEHTBI  TI0
pacIio3HaBaHHUIO PACTBOPOB LIEIOUEH U KUCIOT C MOMOUIBI0 UHJIUKATOPOB
(;makmyc, henondTarenH, METHIOPAHXK U APYTHE).

K xoHiry o0yuenust B 9 kjacce mpeMETHBIE pe3yIbTaThl Ha 6a30BOM YpPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX TOHITHUH: XUMHYECKUM
AIEMEHT, aTOM, MOJEKYyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYIECKasi CBA3b, TEIJIOBOU I (DeKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  AIEKTPOJIUTHI,



HCOJICKTPOJIUTLI, JJICKTPOIMUTHUUYCCKAA JUCCOLHAIMA, PCAKIIMU HWOHHOTO

06MCHa, KaTaJm3aTop, XUMHYECCKOEC PaBHOBCCHC, 06paTI/IMI>I€ n
HeoOpaTUMbIC  peaKIMH, OKHCINTEIHHO-BOCCTAHOBUTEIBHBIC  PEAKIIUH,  OKHCIIHTENb,
BOCCTAaHOBHUTENIb, OKHUCJICHHE W BOCCTAaHOBIICHHE, aJIOTPONHs, aM(OTEpHOCTh, XUMHUUYECKAS
CBsI3b (KOBaJIcHTHAs, HWOHHASA, METaJUIMYecKas), KpHCTAUIMYecKas pEmeETKa, KOPPO3Hs
METaJJIOB, CILIABBI, CKOPOCTh XUMHYECKON PEaKIuy, MPeeIbHO JOIMyCTUMasl KOHIIEHTPAIUs
IIJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHUI U
MIPUMEHSTh 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;
WCIIOJIP30BAaTh XUMHUYECKYI0O CHUMBOJHMKY JUIsI COCTaBJiCHHUS (hopmyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTABa, IMPUHAIJIEKHOCTh BEUIECTB K
OTpe/IeIEHHOMY KJIAaCCy CO€IMHEHMH 1o (opmysiaM, BUA XUMUYECKON
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUUYECKUX COCAMHEHUMN, TUI KPUCTATUTUMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBate cMmbici llepuonnueckoro 3akonHa JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TIMOHMMAaHWE: OMNHUChIBATh M XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuoauyeckoil CUCTEMBI XMMHUYECKUX SJIEMEHTOB:
paznuyaTh TMOHATHUS «TJIaBHas mnoArpynna (A-rpymnmna)» M «moOodHas
noarpymnmna (b-rpynma)», manbie u OOJBIIME TEPUOBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOJUYSCKON Tabimme, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjApa, oOIee YHCIO DJIEKTPOHOB U
pacmpenesnieHue HX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUHN B
npezenax MajiblX IEPUOIOB U TIaBHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIy U COCTaBy YYAacCTBYIOIIMX B PEAKIUU
BEIIECTB, MO0 TEIJIOBOMY 3P (HEKTy, 0 M3MEHEHHUIO CTEMEHeW OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHU(PUUIECKUE XUMHUYECKUE
CBOMCTBAa TPOCTBHIX M CJOXHBIX BEIIECTB, MOATBEPXKIasl OIKMCAHUE
npuMepaMu MOJEKYISPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

COCTaBJISAITh YPAaBHEHHUS DJEKTPOJUTUYECKOW JAUCCOIMAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHEHUS pEaKluid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3U MEXy BEIICCTBAMH Pa3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTpPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHX IPEBpAIlleHUH B Pa3IUYHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJSIDHYI0O M MOJISIPHYIO — MaccChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO JJIEMEHTa 10 (dopmyse
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  MpaBWja  MOJB30BaHUS  XUMHYECKOM  mocydod |
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaK)Ke IMpaBWiia OOpaIllEHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH TIO BBITOJTHCHHIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB 110 TOJIYYEHHUI0 W COOMpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpax HEOPraHMYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICIUTEILHOW NEATCIHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3alMIO, BbISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEeaKIui, eCTECTBEHHO-HAyYHbIE METOAbl IIO3HAHHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJIEIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(POBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuorexka [JOK
' MPAKTUYECKOU AEATETbHOCTU https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemecTBa 1 xuMu4eckue bub6mnoreka [IOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Wroro o pazneny 20
Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. [lonstue 5 0 0 bubnuoreka LIOK
' 00 oKkcumax https://m.edso00.ru/7f41837c
29 Bonopoa.Ilondarue o kucinorax 8 0 1 bubnuoreka [JOK
' ¥ COJISAX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK
' HEOPraHMYECKHMX COEAUHEHN N https://m.edso00.ru/7f41837c
Hroro o pasneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenneneeBa. CTpoeHune aToMOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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[lepuoauueckuii 3aK0H U
31 [lepuoauueckast cucrema 7 0 bubmumorexa [IOK
' XMMHYECKHUX 31eMeHTOB 1. . https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XuMHYecKas CBsI3b. BuG 1OK
noIMoTeKa
3.2 - 8 0
OKHCIHTEIEHO https://m.edsoo0.ru/7f41837c
BOCCTaHOBUTEIILHBIC PEaKIIUH
bubmuoreka [JOK
4 15
TOTO 10 pasneiy https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
P 3 0
C3CPBHOL BpeM https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68 5
I[MPOT'PAMME
9 KJIACC
KosanuyectBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3jiesioB U TeM undpoBbIe
Ne n/m P Konrtpouabnsie | IIpakTnueckue (ubp )
NpoOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoTsbI
pecypcsbl
Pa3nen 1. BemecTBO M XMUMHYeCKHE peaKIIUU
11 IToBTOpenue u yriyOneHne 3HaHUN 5 1 0 bubnuoreka [IOK
' OCHOBHBIX Pa3JieNioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubnmoreka [JOK
' peakiuit https://m.eds00.ru/7f41a636
13 DNEeKTPOMTHYECKAs TUCCOIUAIIHS. 8 1 1 bubnmoreka [JOK
' XHUMHYECKUE PEaKIUU B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznen 2. Hemera/uibl M MX cOeIUHEHUS
51 OO01mas XxapakTepuCTUKA XUMHYECKUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anoressl https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
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OO01mas XxapakTepuCTUKa XUMHUECKUX

N bubmuoreka [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEIMHEHNS
OO01mmas XxapakTepruCcTHKa XUMHUIECKUX
2.3 aneMeHTOB VA-rpynibsl. A30T, Gocdop u ux 7 bubmorexa [TOK
' PYHTBL ’ p https://m.edsoo.ru/7f41a636
COEIMHEHNS
OO01mas XxapakKTepUCTHKA XMMHUCCKUX
2.4 ynemMeuToB [VA-rpyamnel. Yriepon u 8 bubnmorexa [JOK
' . PYIIIEL poA https://m.eds00.ru/7f41a636
KPEMHHU ¥ UX COCTUHCHUS
Wroro mo pazneny 25
Paszgen 3. MeTa/liIbl H UX COeANHEHUA
. bu6mmorexa [{OK
3.1 Obmye CBOHCTBa METaNI0B 4 https://m.edso00.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 aKHEUIIe MEeTAJUIEI U UX COSIUHEHUS 6 https://m.edsoo.ru/7f41a636
Wroro o pazneny 20
Pasznen 4. XuMus 1 okpy:kaomas cpeaa
4.1 BemiectBa 1 MaTepruainl B )KU3HUA YEIOBEKA 3 bubmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
PesepBHOE Bpemst 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer xumun. Poiab XuMuK B )KU3HU 1 0 0 bu6nuoreka [IOK
yenoBeka. Tena u BelecTna 04.09.2023 | https://m.edsoo.ru/ff0d210c
5 [TonsiTne 0 MeTogaX MO3HAHKS B 1 0 0 bubnuorexa [JOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[Ipaktuueckas paborta Ne 1 «IIpaBuna
3 paloThI B 1a00paTOPUU U PUEMBI 1 0 1 bu6muoreka [IOK
oOparieHus ¢ 1ab0paTOPHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTtsie BemecTBa U cMecu. CriocoOsl 1 0 0 bubmmoreka [IOK
pasneneHusi cMecen 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2
5 «Paznenenue cMeceit (Ha mpumepe 1 0 1 Bubmorexa IJOK
. PIMEP 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHCTKY TTOBAPEHHOM COJIN )»
bu6nunorexa [JOK
6 A
TOMBEH MOTICHYIH L 0 0 20.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 0 0 but6mmorekxa [IOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6nunorexa [JOK
8 IT 1 0 0
POCTRIC H CHOAHBIC BelectBa 27.09.2023 | https://m.edsoo.ru/ff0d2a6c
bu6nunorexa [JOK
9 A - 1
TOMHO-MOJIEKYJISIPHOE yUEHHE 0 0 02.10.2023 | https://m.edsoo.ru/ffod2d50



https://m.edsoo.ru/ff0d210c
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3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

10 Xumuuaeckas popmyia. BareHTHOCTD bubmorexa LHOK
Py 04.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKUX JICMCHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTeNnbHASI MOJIEKYJISIPHAS Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTa B COCAMHEHUU 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiecTBa. MoJib. bubmuorexa [JOK
Mosipaast macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 du3ndyecKue ¥ XUMHUYCCKHUE SIBICHUS. bubmnorexa [JOK
XuMudeckasi peakius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3HaKK U YCIIOBHS TPOTCKAHMSI bubnnorexa [JOK
XUMHUECKUX PEeaKIi 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIIECTB. bubmmoteka [IOK
XUMHYECKUE YPAaBHEHUSI 25.10.2023 | https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHEHUSIM XUMHUYECKHUX bubmmorexa [JOK
N . P 08.11.2023 | https://m.edsoo.ru/ff0d5708
peaknui
K €aKIuin
o | e oo
A P ’ 13.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JI — YYEHBIN-
IHIHRIONCCT. LI00 er © 15.11.2023 |  https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padota Nel o reme bubmumoreka [IOK
«BerecTBa 1 XUMHUYECKUE PEAKITAN 20.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nuorexa IIOK
Bo3ayxa. Kucinopong — anemeHT u 22.11.2023 | https://m.edsoo.ru/ff0d448e
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IIpOCTOC BEHIECTBO. Os30H

dusnueckre 1 XUMHYECKUE CBOMCTBA

22 KHCIIOpo/ia (peakIMKi OKUCIICHHS bubmmorexa [JOK
POAA \PEAt ’ 27.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonsiTue 06 okcuaax
CriocoObI ToJTydeHusl KUCIOpoia B
23 nabopaTopuu Zq I OMBIHIJ'ICHII)-IOI(ETI/I bubmorexa LOK
PETOPTIL T TP ' 20.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenune kuciopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKInu, MOHIATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM ypaBHEHUH, SK30- U 04.12.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYCCKUX PEAKIIUIX
Tormnuso (HepTh, YroJIb U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIocoObI zro bubmorexa LHOK
P Y 06.12.2023 | https:/m.edsoo.ru/ff0d4c4a
MPEOTBPAICHHSI
IT 6ota Ne 3
26 loaysene n codupane coposa BuSmoresa LIOK
1 o1 posa, 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTB)
27 Bonopon — anemeHT u npocroe bubmmnoreka [JOK
BeulecTBo. Haxoxnenue B npupojae 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
)8 du3nYecKre U XUMHUICCKHE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bonopoaa 18.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCITOTAX M COJISAX bubmorexa TIOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oNTydeHust BOJIOPOa B bubnmoreka [JOK
nabopaTtopuu 25.12.2023 | https://m.edsoo.ru/ff0d4dd0
5| ongeemen sobrpenmo sonpon Bbmorera LIOK
i P AOpOZa, 27.12.2023 | https://m.edsoo.ru/ff0d4f42

WU3yYE€HHUE €r0 CBOMCTBY
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ModsipHbIii 00bEM razoB. 3aKOH

bu6nmoreka [IOK

32
ABoraapo 10.01.2024 | https://m.edsoo.ru/ff0d542e
Brerunciiennss 00bEMa, KoaudecTBa
33 BEIIIECTBA ra3a [0 €ro U3BECTHOM bubmorexa LHOK
0 R Y 15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WU 00BEMY
Brrunciienust 00bEMOB ra30B 110
34 ABHCHHIO PEaKIUHM HAa OCHOBE 3aKOHA bubmorexa [IOK
P N P . 17.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHHH ra30B
35 du3nvecKue 1 XUMUYECKHE CBOMCTRA bubmuorexa [JOK
BOJIbI 22.01.2024 | https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanuii. [lorstue 00 bubmuorexa [JOK
WHJMKaTOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens. HachlllieHHbIE
37 i HIG[:HaCI)IpeHHLII:: aCTBOPEI B bubmorexa [JOK
B P PEL 29.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 107151 BEIleCTBa B pacTBOpE
ITpakTuyeckas pabora Ne 5 mo Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka [JOK
onpeeaEHHON MacCOBOM 10€ei 31.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonrtponsHast pabota Ne2 o teme bu6muoreka [IOK
«Kucnopoa. Bonopoxn. Boga» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCupUKAIus, bu6nunorexa [JOK
HOMEHKJIAaTypa 07.02.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMUYECKNE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX B aM(OTEPHBIX bubmorexa TIOK
’ P 12.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: cOCTaB, KJIacCH(pUKAIIHS, bu6nunorexa [JOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XUMUYECKUE CBOMCTBA

bu6nmoreka [IOK

43
OCHOBaHHI 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa 21.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XUMHYECKUE CBOWCTBA bubnuoreka [IOK
KHUCJIOT 26.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
46 CHOCOéBII) I'II([)J'I )eHI/I}I XI/IMI/I‘IZ(I:)KI/Ie bubmmorexa [JOK
y YA 28.02.2024 | https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTATIBHBIX 33124 110 TeMe bubnmoreka [JOK
«OCHOBHBIE KJIACChI HEOPIraHUYECKUX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 I'eneTnyeckas CBA3b MEXKAY KIaccaMu bubmmnoreka [JOK
HEOpPraHUYECKUX COCIMHEHUN 06.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o011eHne U cucTeMaTU3aIus bu6mmoteka [IOK
3HaHUI 11.03.2024 |  https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX bubmorexa HOK
o P 13.03.2024 | https://m.edsoo.ru/00ad9ela
COeTMHEHU I
ITepBrie no acc a
51 X1/1ﬁEI:ecinL;JTII:;é(IJ{ITOBHl(?[I;fmITIII:II? 0 bubmorexa [TOK
' 18.03.2024 |  https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX 3JICMEHTOB
[Tepuonuueckuii 3aK0H 1
52 [Tepuoanueckas cucTeMa XUMHIECKUX bubmmorexa [IOK
proa 20.03.2024 | https://m.edsoo.ru/00ada52c
anemeHToB /1. 1. Menaeneena
53 [Tepuoapl, rpymmbl, IO TTbI bubmorexa [TOK
DHOZEL, TPYITIEL IOMpYT 01.04.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6nmoreka [IOK

54
sep. M3oTonsr 03.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
55 aToMoB a1eMeHTOB [lepronnueckoit bubmmorexa [JOK
prox 08.04.2024 | https://m.edsoo.ru/00ada6bc
cucteMsl [. . Meneneena
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO0 €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepuoanueckoii cucreme /1. U. 10.04.2024 | https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuonnueckoro 3akoHa
57 JUISL pa3BUTHUA HAyKu U npaktuku. /1. . bu6nuoreka [IOK
MenneneeB — y4€HbIN, IEAAror u 15.04.2024 | https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
58 DNeKTPOOTPUIIATETLHOCTH AaTOMOB bubnmnoreka [JOK
XAMUYECKHUX 3JIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xuMru4deckas CBsI3b bubmmorexa [JOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosisipHas XuMH4eCcKast bu6muoreka [IOK
CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenospHas XMMUYECKas bu6muoreka [IOK
CBSI3b 29.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubmorexa LHOK
06.05.2024 | https://m.edsoo.ru/00adae28
63 OKUCIUTETHFHO-BOCCTAHOBUTEIBLHBIC bubmuorexa [JOK
peakmumn 08.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENTN U BOCCTAHOBUTEIN bubmorexa [TOK
13.05.2024 | https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 o reme bubnmoreka [JOK
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«Ctpoenue aToma. XuMHYECKast 15.05.2024 | https://m.edsoo.ru/00adh486
CBSI3b»

66 PesepBHblit ypok. O60011eHUE U 1 0 0 bubnmoreka [JOK

cUCTEeMaTHu3aIus 3HAHU I 20.05.2024 | https://m.edsoo.ru/00adb33c

67 PezepHslii ypok. O6001meHE U 1 0 0 bubnuoreka [IOK

cUCTEMAaTH3aIusI 3HaHUN 22.05.2024 | https://m.edsoo.ru/00ad9ch2

68 PezepeHsiil ypok. O600meHE U 1 0 0 bu6mmoteka [IOK

cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68 4 6
I[MPOT'PAMME
9 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE

Ne Jdara unpposbIie

Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpasoBaTebHbIE

padoThI padoThI
pecypcsbl

Ileproanueckuii 3aK0H.

1 Ilepuonnueckas cucrema 1 0 0 bubmmnoreka [JOK
XUMUYECKHX deMeHToB /1. 1. 04.09.2023 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B H3MEHEHHH

2 CBOMCTB XMMUYECKUX DJIEMEHTOB 1 0 0 bubmorexa [JOK

. 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIIaTypa 1 0 0 bu6muoreka [IOK
HEOPTaHWYECKUX BEIIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buasr XuMHUYEeCKON CBSI3H U THITBI 1 0 0 bu6nunorexa [JOK
KPUCTAITIMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KonTponpHas padora Nel mo teme

5 «IloBTOpenue u yriayOiaeHne 3SHAaHUI 1 1 0 18.09.2023
OCHOBHBIX Pa3/IeNioB Kypca 8 kimacca»
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Knaccudukanuss XuMHIeCKUX

bu6nmoreka [IOK

6
PEAKLHIA 10 Pa3JIMYHbIM ITPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHYECKOM
7 eaxkiuu. [ToHsITHE O TOMOT€HHBIX U Bubmorexa LIOK
PEaKIIH. 25.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[MousATHE O XUMUYECKOM
8 aBHOBecur. DaKTOPBI, BIUSIOIINE Bubmoreia [JOK
P ' Pl . o 27.09.2023 | https://m.edsoo.ru/00adc28¢c
Ha CKOPOCTh XUMUYECKON PEaKIuu U
[IOJIOKEHUE XUMUYECKOTO
paBHOBeECHS
9 OKHCIIUTETBbHO-BOCCTAHOBUTENbHbBIE bubnmoreka [JOK
peakuu 02.10.2023 | https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTUYECKON
10 nucconuanyu. CUIbHBIE B clTla0bie bubmorexa LOK
’ 04.10.2023 | https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMonHble ypaBHEHUS peakui bubmorexa LOK
P peaxtl 09.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHU B CBETE MPECTABICHUN bubmuorexa [JOK
00 2JIEKTPOIMTUYECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLIMAINU
XUMHUYECKHE CBOMCTBA coJIel B
13 CBETE IIPEACTABICHUN 00 Bubmaorexa I[OK
pedl . 16.10.2023 | https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOIMAITIH
14 ITonsarue o ruaponanse coieu Bubmuorexa [JOK
P 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HAHUU 23.10.2023 | https://m.edsoo.ru/00addd12
IIpaxtnueckas padora Ne 1.
16 «lfemTeT;e BK:Hpe I/II\:CHTaJILHLIX Bubmuorexa LIOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa

3a1a9
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KonTposabnas padora Ne2 o reme

17 «INEKTPOIUTUYECKAS TUCCOIUALIUS bubmmorexa LIOK
P 8 AL 08.11.2023 | https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKIIUU B PACTBOPAX)»

18 OO0m1as xapakTepuCTHKA FaJIOTCHOB. bubnmoreka [JOK
XHMHYECKHE CBOMCTBA Ha IIPUMEPE 13.11.2023 | https://m.edsoo.ru/00addfe2
xJiopa
Xnaoposogopon. CoJistHast KHCIIOTa,

19 XHMqucfns CIBIOﬁCTBa MOJIy4Y€HUE buomiorexa LIOK

> HOTYHEHHE, 15.11.2023 | https://m.edsoo.ru/00ade104
pUMEHCHHE
[TpakTiueckas pabota Ne 2 o reme
20 «[lomyueHue coONTHON KUCIIOTBI bubmmorexa [JOK
i . N ’ 20.11.2023 | https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrurcnenus mo ypaBHEHUSM
21 XUMHYECKHUX PEaKIIHii, €CIi OJIUH U3 bubmmorexa LIOK
peartu, A 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

29 OO0m1as xapakTepucTUKa HJIEMEHTOB bubnmnoreka [JOK
VIA-rpynmsl 27.11.2023 | https://m.edsoo.ru/00ade64a
AmnoTponHbsle MOAU(PUKALUN CEPBI.

23 Haxoxnenue cepsl 1 €€ coeTMHEHNI bubmuorexa [JOK
B Ipupoie. XMMHUECKHUE CBOICTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepsl

24 CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
¢du3nUeckre 1 XMuMUYECKHe CBOMCTBA 04.12.2023 | https://m.edsoo.ru/00ade802
Oxkcuasl cepsl. CepHast KMCIIOTA,

25 buznyeckue U XMMHYECKHe Bubmmorexa LIOK

06.12.2023 | https://m.edsoo.ru/00adea28

CBOMCTBA, IPUMEHEHUE



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

XHUMHUYECKUE PEAKLINH, JICKALINE B
OCHOBE MPOMBIIUIEHHOTO cI1ocoba
IIOJIyYEHUS CEPHOM KUCIIOTBI.

bubmuorexa [JOK

26
XHUMHYECKOE 3arpsi3HEHUE 11.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKarolleH cpeibl COETUHEHUSIMU
cephl
27 BrraucineHne MaccoBOi JOIH BBIXOAA bu6nunorexa [IOK
MPOJIYKTa PEaKIUU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO0m1as xapakTepuCTUKa HJIEMEHTOB
28 VA-rpynmnsl. A30T, bu6nuoreka [IOK
pacrpocTpaHeHue B IPUPO/IE, 18.12.2023 | https://m.edsoo.ru/00adeeab
(GU3HYECKUE U XUMHYECKHE CBOMCTBA
AMMUaK, ero GuU3nvYecKue u
29 XHMHYECKHE CBOMCTBA, TTOTyUYCHHUE U bubmorexa LOK
> oMYA 20.12.2023 | https://m.edsoo.ru/00adf004
npUMEHCHHE
IT 6ota Ne 3
p | T
o > 1Y 25.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTBY
31 A30THas KUCioTa, €€ u3nuecKkue u bu6nuorexa [IOK
XHMHYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHHUS B Ka4€CTBE MHHEPATbHBIX
32 o0peHnii. XMMHUYECKOe bubmmorexa TTOK
R ) . 10.01.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH cpeibl
COCTMHEHHUSIMHU a30Ta
®ochop. Oxcun pochopa (V) u
33 q)ocg)o pHaH ann((i))Ta (1)(1)1/[1)31/1(116331(1/163 u bubmmorexa HOK
P ’ 15.01.2024 | https://m.edsoo.ru/00adf68a

XUMHUYCCKUEC CBOfICTBa, IMMOJIYYCHHUE
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Hcnons3oBanue pochatos B
KaueCTBE MHUHEPAIbHBIX yJI00PCHHIA.

bubnmoreka [IOK

34
3arpsi3HEHUE TPUPOTHON CPEIbI 17.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHNUE B
35 npu E i:[ gmnrt)lecxie U XUMUYECKHUE bubmmorexa [JOK
PHPOAE, 22.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcuppl yraepoaa, ux Gpusndeckue u
36 XHUMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKUE TIPOOIIEMBI, 24.01.2024 | https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYronpHas KUCI0Ta U €€ COTu bubmorexa HOK
29.01.2024 | https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
38 "TTosrydyeHune yriekucioro rasa. bu6muoreka [IOK
KavecTBenHas peakuus Ha kKapOoHaT- 31.01.2024 | https://m.edsoo.ru/00ae027e
1oH"
[TepBoHavanbHbIe MOHATHS 00
39 OpraHWYECKHUX BEIIECTBAX KaK O bubmorexa LHOK
P 05.02.2024 | https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIIIepo/ia
40 Kpemunii u ero coenmHEHUS bubmorexa TJOK
P A 07.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5.
41 Pemenune sxcnepuMeHTANIBHBIX 3a/1a4 but6mmorekxa [IOK
o Teme «BaxxHeiie HeMeTaIbl 1 12.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCJTMHCHUSDY
KonTponsHas padora Ne3 mo teme
42 «Bakueiime HeMEeTaIlIbl H UX bubmmorexa [JOK
14.02.2024 | https://m.edsoo.ru/00ae0el8

COCOAUHCHU S
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OO0m1as XxapakTepucTUKa
XUMHUYECKUX DJIEMEHTOB —
MeTaJu10B. MeTtaiuinueckas CBI3b 1

bubmuorexa [JOK

43
MeTaJUIMuecKasi KpucTauinueckas 19.02.2024 | https://m.edsoo.ru/00ae103e
peuérka. PU3nYeCcKue CBOMCTBA
METaJIIOB
XuMHUYECKHE CBONCTBA METAJIIIOB.
44 DIEKTPOXUMHYECCKUI PsI bubmorexa [IOK
pori b 21.02.2024  https://m.edsoo.ru/00ae1156
HANPSDKEHUH METaJUIOB
O6mrre crnocoObl MOTyYeHHS
MeTasuioB. CruiaBbl. BeraucieHus mo
45 ABHEHHMSIM XHMMHYECKUX PEaKIHit bubmmorexa [JOK
P pearti, 26.02.2024 |  https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEarceHTOB COJCPIKUT
IPUMECH
46 [TonsiTHE O KOPPO3UHU METAJIIIOB bubmorexa HOK
PP 28.02.2024 | https://m.edsoo.ru/00ael1278
bubmmoteka [IOK
47
[enosmste MeTaie! 04.03.2024 | https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ TUAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 06.03.2024 | https://m.edsoo.ru/00ael4b2
49 [I{erouHO3EMENBHBIE METAILIBI — bu6muoreka [{IOK
KaJbIIUH 1 MarHUH 11.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxneiimpe coeJUHCHNS KaIbIIH bubmorexa [IOK
s t 13.03.2024 | https://m.edsoo.ru/00ae15e8
51 O06o0mIeHre U cucTeMaTH3aIus
3HAHUH 18.03.2024
59 JKEcTKoCTh BOJIBI M CITOCOOBI €€ bubnuorexa [JOK
YCTpaHECHHS 20.03.2024 | https://m.edsoo.ru/00ae1886
[IpakTuyeckas padora Ne 6 mo Teme
53 "YKEcTKOCTh BOJIBI M METOIBI €€ bubmorexa LOK
8 8 01.04.2024 | https://m.edsoo.ru/00aelae8

ycTpaHeHus"
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bu6nmoreka [IOK

>4 AIOMHHHH 03.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBa OKCHUA U bubmuorexa [JOK
TUAPOKCHIA 08.04.2024 | https://m.edsoo.ru/00aelc64
bu6nmoreka [IOK
% Keneso 10.04.2024 | https://m.edso0.ru/00ae1d86
57 OKcubl, THIPOKCUIBI U COJIU XKeje3a bubnmnoreka [JOK
(1) n xene3a (1) 15.04.2024 | https://m.edsoo.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUHN 17.04.2024
[IpakTuueckast padora Ne 7.
59 Pemenue sxcnepuMeHTANIbHBIX 3a/1a4 bubnmnoreka [JOK
o Teme «BakHeiiime MeTamuibl U uX 22.04.2024 | https://m.edsoo.ru/00ae3de8
COETUHEHUS
Berurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIIMH, €CIIH OJIUH U3
60 peareHToB /1aH B U30BITKE WU bu6muoreka [IOK
COJIEPXUT pUMecH. Brruncnenus 24.04.2024 | https://m.eds0o.ru/00ae1750
MacCOBOH JI0JIM BBIXOJIa MTPOTyKTa
peakun
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUH 29.04.2024
KonTtponbHas padora Ne4 o treme
62 «BakHeWIe MeTalTbl B UX 06.05.2024
COCTUHEHUS
63 BemectBa u matepuansl B bu6nunorexa [JOK
[IOBCEIHEBHON KN3HU YEI0BEKA 08.05.2024 | https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsI3HEHNE bubnmoreka [JOK
OKPY>KaloIlel cpeibl 13.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumun B penieHnu bubnuorexa IIOK
9KOJIOTMYECKHX MPOo0IeM 15.05.2024 | https://m.edso0o.ru/00ae4270
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66 Peseprublit ypok. O6o0mieHnE 1 1 bubnnoreka [IOK
cucTeMaTru3anus 3HaHui 20.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cHCTEMAaTHU3aIus 3HaHUH 22.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6001menue u 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBULIEE KOJIMYECTBO HACOB I1O 68
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YYEBHO-METOJIUYECKOE
OBECIHEYEHUEOBPA3OBATEJIBHOIO

MPOLIECCA

OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI V151 VUEHUKA

» Xumus, 8 kiacce/ ['abpuensu O.C., Octpoymos W.I'., Cnaakos
C.A.,AxunonepHoe obuiectBo «M3narensctBo «IIpocBemenue»
» Xumus, 9 kinacc/ I'abpuensn O.C., Octpoymon W.I'., CnankoB

C.A.,AxunonepHoe oomectBo «M3narensctBo «IIpocBeiienne»

METOANYECKHE MATEPHAJIBI J1JIS1 YYUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/ Xumusi-6a30BbIii-

ypoBeHb.- Peanuzanusa-rpedboBannii-OI'OC-ocHOBHOT0-00111€TO-
oOpa3oBanus.- Meroanueckoe-nocooue-asa-yaurens.pdf
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChbI
CETUMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yakla

ss.ru/


http://www.yaklass.ru/
http://www.yaklass.ru/

