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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalbHOM paboyell mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIAN MPEMOaBaHusl yIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1o XuMuM Na€T MPEJCTaBICHUE O MLENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
Ka4ueCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHTYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzaiuy TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pesynbratam oOy4eHHUs XUMUU Ha YPOBHE I1eJIeH N3YUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENbHON JEATEIbHOCTH OOyYaromerocs IO OCBOCHHIO
y4e0HOT0 Co/IepKaHUsl.

3HaHWEe XWMHH CIY>KUT OCHOBOW [JIsi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTIO Pa3BUTHSI UYEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOMN M 9KOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydeHue xumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111el U ()YyHKIITMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICAOBATEIbCKAX YMEHUW, HEOOXOIWMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM IE€SITeIbHOCTH;

3HAKOMHUT CO CHEHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUMU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKH XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMHH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBINONHAS (GYHKIUM OOBSICHEHHS U MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIIAIOLICH HAYYHOU KApPTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpHUPOJbI, IICHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomuil MHpY,
«buosorus. 5—7 ximacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWHM XUMHHM TPOUCXOAUT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXKHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX O00OOIICHW MHPOBO33PEHUYECKOTO XapakTepa, sS3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUM,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4JarommMxcss K CaMOCTOSATEIbHOM IO3HABATEIbHOM JEATEIbHOCTH, HAyYHbIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB JIEATEIbHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOLEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W ONBIT, MOJYYEHHbIE NMPU U3YUECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TIOBCEIHEBHON >KM3HU U
TPYAOBOU JIESITEIBHOCTH;

— (¢opmHpoBaHHEe y OOydYalOIIMXCA T'YMAHUCTUYECKUX OTHOILICHUM,
NOHUMAaHUSl LEHHOCTU XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecCO00pa3HOro TMOBEACHHUS B OBITY M TPYAOBOM JEATENbHOCTH B HEIIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOo(uis U HampaBlIE€HHOCTU JajbHeHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsAiTHE 0 MeToax MO3HaHHWS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENBHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHuUs. Kiaccudukarms
XUMUYECKUX PEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKON MMOCYJOH, MpaBuiIaMH paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3sLOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, JUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OYUCTKH IMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHWE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — anmeMeHT u mpocroe
BelecTBo. HaxokneHue kuciopoga B THpUpoe, (DU3MYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHMHS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3MYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

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

dusnyeckue cBoucTBa BOABl. Boma kak pactBoputresb.  PacTBOpHI.
HacpilieHHbIe M HEHACBIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranudeckux coenuneHuit. Oxcuapl. Kiaccudukamms
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XMUMHYECKHE CBOWMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Commu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyueHune cosen.

['eHeTnueckas CBS3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEIECTICHUE COIEPKaHUs KUCIOpOoAa B BO3AYyXe€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE UM U3YUYCHHE CBOMCTB KHUCIOpOJa, HAOIIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBre Bojoposaa ¢ okcuaoM meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIIOJB30BaHHWE BHEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3aumojeicTBua okcupga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMe «BaXHeWne KiacChl HEOPTraHHMYECKUX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCcIANTETILHO-BOCCTAHOBUTEILHbIE PEAKIINHU

[lepBble TOMBITKK KiIaCCU(PUKAIIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aToMOB TepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leproanueckoro 3akona u [leprnoanveckoil CuCTEMbI XUMHUECKHUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (ToJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3yyeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKA C pPAacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIuid
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHNUS).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukauus, MNEePUOAUYHOCTb, HAOIIOJICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BELIECTBA, ra3, (U3MYECKUE BEIMYUHBI, CTUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kalaus, KaIbLUs U HUX
COCOMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoit
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (IO YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(]deKkTy, mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUNA 00 3JICKTPOIUTHYCCKON
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3UYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMALMU KHCIOT, IIEJIOYEed W  COJIeH
(BO3BMOXKHO  HCIOJIb30BAHME BHUICO MAaTEpUANIOB), MPOBEJCHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasioKeHUs, COSIUHEHUsI), pacllO3HABaHUE HEOPTraHUYECKUX
BCIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OOmast xapaktepuctuka TranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHUMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJEICTBHE C MeETa/llaMH, HEMeTajulaMH, WIeJ0o4YaMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydyeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEWIIMe XJIOpUIbl U UX
Hax0JICHUE B MPUPOJIC.

O6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilicTBa cepbl. CepoBOAOPO, CTpoeHHE, (U3HMUYECKUE U
XUMUYECKUe cBoMcTBa. OKCHIBI CEpPhl KAaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckne). XHUMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBINUICHHOTO CHOCO0a TMOMYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoje. AMMuax, ero
dusznyecKkre u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEeACTaBUTENS Kiacca KUCIOT U CHEIU(PUYECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). docdop,
aoTpornuele Moaupukanmuu ¢Gocdopa, (u3MUECKHUe M XMMHUYECKHE CBOWCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3MdIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCJIEHUS.  YIJIEpOA,  aJUIOTPOIIHBIE
Moau(pUKalMM, pacIpoOCTpaHeHWEe B MNpuUpoae, (U3MUECKHEe U XUMHUYECKHUE
cBoiictBa. Ancopbuusi. Kpyrosopot yriepona B mpuponae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHEe MpPOOJIeMBbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rno0anbHOrO TOTEIUICHUS KJIMMaTa, MMapPHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKne U XMMHYECKHUE CBOMCTBA,
noJiydueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA Tra3, HedTb),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: )XKHpax, OeKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTUHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMNCTBA, IOJyYCHHE H
npumenenue. CoenuHeHus KpeMHus B mnpupozge. OOmume mnpeacraBieHust 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITy, B IIPOMBIIUICHHOCTU. BakHeWIne CTpOUTENbHbIE MaTEpHalbl: KEPAMHMKA,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COEQUHEHUSMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHUs caxapa o JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIE€HHON CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyabdat-
UMOH U HaOJIOJeHHE IMpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOeOTUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMid HAa MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsI, B3aUMOJICCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOThI C MEJIbIO
(BO3MOXHO WCIIOJIB30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHUe MoJieIen
KPUCTAUTMYECKUX peIIETOK anMasza, Tpadura, dyiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOpOLMK PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHUE
CBOMCTB YTJIEKMCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE IMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIIEHUE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJnibl 1 MX COeIMHEHU S

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckor cucreme Xumuuyeckux syemeHroB [ .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meraymndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
ciocoObl mosydeHus MeTtaioB. [loHATHe O KOPpO3UMM METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[[{enouHble METAJUIBL: MOJNOXKEHUE B lleprognueckoil cucreMe XMMUYECKUX
anemenToB /. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreme xumMudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TTo1o)keHue B [leproindeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAcHWE B mpupoae. dPusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMme XMuMHYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoEHHE aToMma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, TPOIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpus, KaJius W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTABHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B TMOBCEIHEBHOM >KM3HM 4YeJIOBEKA. be3omacHoe
WCIIOJIb30BaHNE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponp xuMum B pemieHrn 3K0JI0rHYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJECIHPOBAHUE, HM3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOHUKY, AUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanwe, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUNCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCS CUCTEMOM IMO3UTHBHBIX LICHHOCTHBIX OpHEHTALMM U
pacILIMpEeHUe OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMSL:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, NMOHUMAHWs 3HAYCHHUS XWMHYECKOM HAyKU B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuen o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOILIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MNpPH
BBINIOJIHEHUHU YYE€OHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YEeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAEHUE M IIOCTYNKH CBOMX TOBApUIIEH C IO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUSA O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEZIOW, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOIUMBIE Ui OOBACHEHHUS HAOII0JAaeMBbIX MPOIECCOB U SIBJICHMIA,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPAaBOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH NpH  OOpalieHuu ¢
XUMHUUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3aTuyHoro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM MO XWUMHHM, OCO3HAHHBIA BBIOOP
WHJUBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOECCUOHATILHOM Cpejie;

6) PK0JIOTrHYECKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3AHHBIX C OKPYKAIOIIEH MPUPOJIHON CPEIOU, U1l [OBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TIJIOOATBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHUKATUBHOM Y COLMAJILHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe.), KOTOPhIC
WCITOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUM (BBIICISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIBbHBIX ()aKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIIHi,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, ICIYKTHUBHBIC, [0 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TPOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHYECKON Peakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3YyUAEMbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciieioBare/IbCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OpPraHU3aIllud M TIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTIaHHOM padoTe.

Pabora c unopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOTO THUIIA, TIPHOOPETEHHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIO0XXHBIMUA CXEMaMH, JAuarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAIM3UPOBATh B Ipolecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJIM) OUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEHJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSL  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  ITO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJIaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpPHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINPENEICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Hanbosee 3pGeKTUBHBIE CIIOCOObI pelleHns YYeOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LETH, YMEHHE
UCITIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIaracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX peE3yabTAaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW (QeaepanbHONM paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTa, OCHOBaHUE, COJb, DJIEKTPOOTPHUIATECIHHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiiumu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aToMHasi OpOuTalb, pPaaNyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KaTMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSTHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIci Ilepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJANYECKONM 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh IIOHSTHUS «TJIaBHas
noarpynmna (A-rpynmna)» u «modoyHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xumuyeckmx osaementoB I .
MeHneneeBay ¢ UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETIOBOMY (D eKTy);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4YeHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh ~ NpaBWIaM  TOJIb30BAHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSAMH 110 BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYECH W KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakMyc, dheHondTaienH, METUIIOPAHXK U IPYTHUE).

K xoHiy 00yueHus B 9 kjiacce rnpeaMeTHbIe pe3yJbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHATHM: XUMHWUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE BELIECTBO, BAJCEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKITNsl, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
ajuioTponusi, aMm(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPAILCHHIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTAULTUYECKOU
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbIci llepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas moarpynmna (A-rpynma)» v «moOouyHast
noarpymnmna (b-rpynma)», manbie u OoNbIIME€ TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJICKTPOHOB U
pacrpefieyieHue HMX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (10 YHUCIy U COCTaBY Yy4YacTBYIOIIUX B pEaKIUU
BEIIECTB, MO TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKHE XHUMHYECKUE
CBOMCTBAa NPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OIMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMNX CYIIeCTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3THX PeaKIuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XHWMHUYECKHX TPEBPAIICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHECHUIO XUMHUYECKOU PEaKIINH;

coON0aTh  MpaBUja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTIEKUCIIOTOo Tra3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapOonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 ) bubnuorexa [{OK

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

YyesloBeKa

12 BemecTBa 1 xuMudeckue 15 | 0 bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 0 | bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g 0 | bubnmnoreka [HOK

’ Y COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 0 | bubmuoreka [IOK

' OCHOBAHHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [{OK

’ HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

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

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

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

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




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 0 0 bubnnorexa [JOK
) OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g 0 | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTasnibl M X cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 1 0 bubmmorexa [TOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX G 10K
nonroTexa
2.3 a51eMeHTOB VA- . Azot, pocdo 7 1 1
HIEMEHTOB FPyTHEt T, pocop i ux https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [TOK
' o FPYIIEL oA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume cBoiicTBa METAILIOR 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps/m.cdsoo.ru/7i4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3y4YeHUs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
[IpaBuna Th. IIpeamer xumun. Poius
1 XHMMHH B )KU3HU 4esioBeka. Tena u 1 0 0 bubmorexa HOK
. 05.09.2023 | https://m.edsoo.ru/ff0d210c
BEIleCTBA
) Ilonsatue o MeTo1ax NMO3HAHUS B | 0 0 bubmuorexa [JOK
XUMHHU 07.09.2023  https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padora Ne 1 «IIpaBuna
3 paboThI B TaOOPaTOPUHU U IPUEMBI | 0 | bubnnoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucteie BemecTBa U cMecu. CIocoObl 1 0 | bu6mmoreka [JOK
paszeieHus cMecen 14.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas pabora Ne 2. [IpaBuna
5 Th. «Pa3nenenue cmeceit (Ha mpumepe 1 0 1 bubmmorexa [OK
A Ny PHMEP 19.09.2023  https:/m.edsoo.ru/ff0d28c8
OUYMCTKU TTOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1 0 0
TOMBL I MOTICRy L 21.09.2023  https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE JIEMEHTBI. 3HAKU ] 0 0 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHX JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
II 1
8 POCIRIC I CHOMHBIC BEMlcCTa 0 0 28.09.2023  https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 0 0 bubnmuotexa [JOK




03.10.2023 | https://m.edsoo.ru/ff0d2d50
3aK0OH OCTOSIHCTBA COCTaBA BEILIECTB.
10 Xumuuaeckas opmyia. BaaeHTHOCT bubmmorexa [IOK
pMyIIa. 05.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca 10.10.2023 = https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr O bubmuorexa [JOK
AJIEMEHTA B COEAMHEHUU 12.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MognspHas macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuyecKas peakuus 19.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycioBUS IPOTEKAHUS bubnnoreka [JOK
XUMHYECKUX peaKIui 24.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [HJOK
XUMHUYECKUE YPAaBHEHUS 26.10.2023  https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa HOK
N o P 07.11.2023  https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHIECKUX peakinui
18 (coennHEHUs, Pa3I0KEHUS bubmmorexa [TOK
. P ’ 09.11.2023 = https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O600IIeHNe U bubmmorexa [JOK
' . 14.11.2023 | https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 KonTponbnas pabota Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN 16.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecsk razos. Coctas bubnnorexka [JOK




BO31yxa. Kucimopom — aeMeHT u 21.11.2023 = https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
®u3nyecKue 1 XUMHYECKHE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [IOK
POAa (peatt ’ 23.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI mostyueHus KHCI0poa B
23 nabopaTopuu iqn OMLIH_UICHPHOCTI/I bubmorexa HOK
patop P ' 28.11.2023 = https://m.edsoo.ru/ff0d497a
[TpumeneHue kuciaopoa
TernoBoit 3¢ ekt XuMUIecKoit
24 peaKIuu, MOHATHE O bubnuoreka [IOK
TEPMOXMMHYECKOM YPaBHEHUH, IK30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TormmBo (HedTh, yroiab U METaH).
25 3ar $I3H€}EI/I€(1];03 ’ a, CI1ocoO0BI lro bubmmorexa [TOK
P AYEE 05.12.2023  https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[Tpaktnyeckas padora Ne 3. [IpaBuna
26 Th. «[lony4yenue u cobupanue bubmorexa HOK
) i P . 07.12.2023  https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YYEHHUE €T0 CBOMCTBY
7 Bonxopon — aneMeHT U mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupoje 12.12.2023 = https://m.edsoo.ru/ff0d4dd0
)% duznyueckne 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bogopoaa 14.12.2023  https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIIOTAX U COJISIX bubmorexa HOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnuorexa [JOK
naboparopuu 21.12.2023 = https://m.edsoo.ru/ff0d4dd0
3l [TpaxTuueckas padota Ne 4. [Ipasuiia bubnuorexa [IOK
Tb. «Ilomyduenne u cobupanme 26.12.2023 = https://m.edsoo.ru/ff0d4f42




BOOOpOJa, U3YUYCHUE €TO CBOMCTBY

MomnsipHblii 00bEM ra30B. 3aK0H

bubmuoreka [JOK

32
ABoranpo 28.12.2023  https://m.edsoo.ru/ff0d542¢
Brruncienus o0b€Ma, KOJIHYECTBA
33 BCII[SCTBA I'a3a II0 €ro U3BECTHOM bubmorexa LOK
B My 09.01.2024  https://m.edsoo.ru/fi0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Brrunciaenus 00EMOB ra3oB 110
34 aBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHAa bubmorexa LOK
ypas PEaIHiTH 7 11.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHUI Ira30B
35 ®du3nuecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJBI 16.01.2024 = https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
WHJIUKaTOpax 18.01.2024  https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HackllieHHBIE
37 u HI;HacmpeHHmE aCTBOPBGI B bubmorexa LIOK
B P PEL- 23.01.2024 @ https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BEIIECTBA B PaCTBOPE
[TpakTtnyeckas padora Ne 5. [IpaBuna
18 Th.«IIpurorosieHue pacTBOpOB ¢ bubnuoreka [IOK
OonpencNEHHON MacCOBOU J10EN 25.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas pabora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoxn. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCuUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa 01.02.2024 = https://m.edsoo.ru/ff0d664e
[Tonmydyenue 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [JOK
’ P 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bu6mmnoreka [JOK




HOMEHKJIaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XxuMHU4YeCKue CBOWCTBA bubmmoreka [IOK
OCHOBaHMI 13.02.2024 = https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnunoreka [JOK
KUCJIOT 20.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéIf II0JI )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorera [JOK
. i ’ 22.02.2024  https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuyeckas padora Ne 6. [IpaBuna
A7 Tb. Pemenne skciepuMEeHTAIBHBIX bubnnorexa [HOK
3a7a4 o Teme «OCHOBHBIE KJIaCChI 27.02.2024  https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKHUX COCTMHCHUIN
43 I'enernueckas cBs3bp MEXKY KJIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COECIMHEHUI 29.02.2024  https://m.edsoo.ru/00ad9a50
49 O06o00meHre U cucTeMaTH3aIus bubmuorexa [JOK
3HAHUM 05.03.2024  https://m.edsoo.ru/00ad9cb?2
KonTtponbHnas pabora Ne3 o Teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorera [JOK
“n P 07.03.2024 | https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKY KIacCUpUKAITTN
51 XUMHYECKHX 2JIeMeHTOB. IToHsATHE O bubmmorexa [TOK
' 12.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
bubmuoreka [JOK
52 [leproanueckasi cucteMa XuMHYECKUX
14.03.2024  https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
53 [lepuonbl, TpynIibl, TOATPYIIIBI bubnmoreka [JOK




19.03.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
snaep. N3oTomsl 21.03.2024  https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000TI0YCK
55 aToMOB 3JiIeMeHTOB [lepuoanueckoii bubmorexa HOK
02.04.2024  https://m.edsoo.ru/00adabbc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckon cucreme /1. U. 04.04.2024 = https://m.edsoo.ru/00ada824
Menneneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. . W. bubnnoreka [JOK
MenpeneeB — y4€HbIN, MIE1ArOT U 09.04.2024 = https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKHUX JIEMEHTOB 11.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsizb bubmorera [JOK
16.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossipHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b 18.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenoysipHas XUMUYeCcKas bubnnoreka [JOK
CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 (TereHb ORHCIICHIS 25.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubmuoreka [IOK
peakuuu 02.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmorexa HOK
07.05.2024  https://m.edsoo.ru/00adb076




Kontpoinbnas pabora Ne4 o teme

bu6mmoreka [IOK

. X 1

05 «Crpoenne atoma. Xumiieckas 09.05.2024  https://m.eds0o.ru/00adb4s6
CBA3bY»

66 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
cUcTeMaTH3alus 3HaHUH 14.05.2024 = https://m.edsoo.ru/00adb33c
PesepBHrlii ypok. O0001IEHIE U

67 CI/ICTIe)MaTI/ISZII_:I/Iﬂ 3HaHnii. UTOroBut 1 Enbmmorexa IOK

' 16.05.2024 | hittps://m.edsoo.ru/00ad9cb2
KOHTPOJIb.

68 Peseprublit ypok. O6o0IeHNE U 1 bubnuoreka [IOK

cUCTeMaTHU3alus 3HaHUU 21.05.2024 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3y4YeHUs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[IpaBuna Th. BxoaHoi
KOHTpouIb.Ileproandeckuii 3aKoH.
1 [lepuonnueckas cucrema 1 0 0 bubmmorexa LOK
pHoA 04.09.2023 | https://m.edsoo.ru/00adb59e
XUMHUYECKUX 3eMeHTOB /1. W.
Menneneesa.
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 0 0 bubmorexa HOK
R 08.09.2023 = https://m.edsoo.ru/00adb6bo
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus 1 HOMEHKIATypa | 0 0 bubnuoreka [IOK
HEOPraHWYECKUX BEILECTB 11.09.2023  https://m.edsoo.ru/00adb7e2
4 Buisl XumMHu4yeckoil CBSA3U U THIIBI | 0 0 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK 15.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme
5 «[ToBTOpEHue u yrnyOiaeHue 3HaHUi 1 1 0 18.09.2023 bubnmnoreka [JOK
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca» o
6 Krnaccudukanus XuMruueckux | 0 0 bubnuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM 22.09.2023 = https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
7 eakuuu. [loHATHE O TOMOT€HHBIX U 1 0 0 bubmmorexa [IOK
DA, 25.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
2 [TonsATHE O XMMUYECKOM PaBHOBECHM. | 0 0 bubnnorexka [JOK
@DakTOpsI, BIUAIOIIKNE HA CKOPOCTh 29.09.2023  https://m.edsoo.ru/00adc28c




XHUMHYECKOH PE€aKU U IMOJIOXKCHUC
XUMHYCCKOI'O paBHOBECHUA

OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuorexa [JOK

XJiopa

9
peakuuu 02.10.2023  https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 nuccoranuu. CUIIbHBIE U clIa0bIe Bubmrorexa IOK
' 06.10.2023 | https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 MoHnuble ypaBHEHUS PEAKIIUN Bubmorexa ITOK
P peartt 09.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHUI B CBETE NPEACTABICHUN bubmmorexa LIOK
va[ 13.10.2023 = https://m.edsoo.ru/00add5d8
00 2JICKTPOJIUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IPEICTaBIEHUNA 00 bubmaorexa LIOK
bed " 16.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAIUH
14 Tlonstue o ruapoanse coje Bubmorexa ITOK
AP 20.10.2023  hitps://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMATU3 AL bubmuorexa [JOK
3HaHUH 23.10.2023 | https://m.edsoo.ru/00addd12
ITpaktruueckas padora Ne 1.ITpasuna
16 TBp «Pemenne I3)I<cne I/IMCHTEE])'ILHLIX bubmorexa LHOK
i P 27.10.2023 | https://m.edsoo.ru/00addbfa
3aau»
KonTponbnas padora Ne2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOIINAIINI bubmorexa LIOK
p A THATH. 10.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKLIUU B pACTBOPAX)»
OO01mas xapakTepUCTUKA TaJIOTEHOB.
18 XI/III\I/III/IquKI:/Ie CBI())I\/'ICTBa Ha IIpuMepe Eubmorexa IIOK
p P 13.11.2023 @ https://m.edsoo.ru/00addfe2




Xnopooaopon. ConsiHasi KUCIIOTa,

19 XHUMHUYECKHE CBOUCTBA, IIOJIYUCHUE bubmorexa LOK
’ I ’ 17.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTrueckas padota Ne 2 .IlpaBuita
20 Tb. «IlonyueHne cOJISTHONM KHUCIOTHI bubmnorera [IOK
' yq o ’ 20.11.2023 | https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
Brruucnenust no ypaBHeHUSIM
21 XUMHYECKHUX peaKIUi, €CIIN OTUH U3 bubmorexa LIOK
peari, A 24.11.2023 | https://m.edsoo.ru/00ade488
pEarcHTOB JI1aH B H30BITKE
” OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynibt 27.11.2023 | https://m.edsoo.ru/00ade64a
AnIoTpOmHBIE MOAU(UKAITUN CEPBHI.
3 Haxoxnenue cepbl 1 €€ coeIMHEHU I bubnnoreka [JOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA 01.12.2023 = https://m.edsoo.ru/00ade64a
cepol
24 CepoBomopo1, CTpOEHHUE, bubnmnoreka [JOK
¢bu3nueckre U XuMHUYeCKHe CBOMCTBA 04.12.2023  https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nuecKkre U XuMHUYeCKre CBOMCTBA bubmmorera [TOK
’ 08.12.2023 |  https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexka [JOK
XUMHYECKOE 3arps3HEHUE 11.12.2023 = https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpeibl COeTMHEHUSIMU
cepbl
7 Brruncienue MaccoBOM JTOJIH BEIXOJA bu6mmorexa [IOK
MPOJIYKTa PEAKINHT 15.12.2023 = https://m.edsoo.ru/00adec8a




OO61as xapakTepuCcTUKa SJIEMEHTOB
VA-rpynisl. A30T, paclipoCTpaHEeHHE

bu6mmoreka [IOK

28
B IIpupoze, Gu3nvIecKue u 18.12.2023  https://m.edsoo.ru/00adeea6d
XMMHYECKHUE CBOMCTBA
AMMuak, ero ¢puznyeckue u

29 XMMHYECKHE CBOMCTBA, MOJYYCHUE U bubmorexa HOK

’ i 22.12.2023 | https://m.edsoo.ru/00adf004
MIPUMCHECHUE
[TpakTrueckas padota Ne 3 . [IpaBuina
30 Thb. «llonydyeHue aMMuaka, M3y4yeHue bubmorexa LHOK
o - Y 25.12.2023 = https://m.edsoo.ru/00adf180
€ro CBOWCTB»

31 A3oTHas KUCIOTA, €€ (hU3MIecKue u bubnuorexa [JOK
XUMHUYECKHUE CBOMCTBA 29.12.2023  https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 oOpeHmit. XUMHUYIECKOe bubmorexa HOK
yAo0p ' . 12.01.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTMHEHUSIMH a30Ta
®ochop. Oxeun pochopa (V) u

33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta (bqnfmgle)cxne u bubmorexa HOK

P . 15.01.2024  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B

34 KaueCTBE MHUHEPAIbHBIX YI0OpEHUH. bubnmnoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI 19.01.2024  https://m.edsoo.ru/00adfc20
dbocdharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu E 2 ;I/ISI/IE)-ICCKII)/IC U XUMUYECKHUE bubmorexa HOK

P P e 22.01.2024  https://m.edsoo.ru/00adfd9¢c
CBOICTBa
b K
36 Oxcupsl yriaepona, ux pusnveckue u nomorexa [0

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




XUMUYECKHE CBOWCTBA.
DKosorndyeckue npoodIeMsl,
CBsA3aHHBIE ¢ OKcHIoM yrieponaa (IV)

26.01.2024

37 VYronbHasg KUCIOTa U €€ COTU bubmmorexa [IOK
29.01.2024 | https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4. [IpaBuna

18 Tb. "IlosnydyeHne yriekucioro rasa. bubmumorexa [IOK
KadectBennas peakiys Ha kapOoHaT- 02.02.2024 = https://m.edsoo.ru/00ae027e
HoH"

[lepBoHavasibHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa HOK
P 05.02.2024  https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia
40 Kpemnuii u ero coeiuHeHUS bubmorexa [IOK
P A 09.02.2024  https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5.1IpaBuna

41 Tb. Pemenue skcriepuMeHTaNbHbIX bubnmnoreka [JOK
3a7a4 1no reme «BaxHeummue 12.02.2024  https://m.edsoo.ru/00ae0bf2
HEMETAJUTBbl U UX COCTUHEHUS
KontponsHast padora Ne3 o reme

42 «BaxxHeume HeMeTaJlIbl U UX bubmorexa HOK

16.02.2024  https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
3JIEMEHTOB — METAJLIOB.

43 Merannuueckas CBSI3b U bu6mmorexa [IOK
MeTaJUIM4eCcKasi KpUCTauIndecKas 19.02.2024  https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METaJJIOB

b
44 XUMUYECKHE CBOMCTBA METAIIIIOB. nomorexa TIOK

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




DIIEKTPOXUMHUYECKUH P 23.02.2024
HaNpsHKEHUNA METAJUIOB
OO6mmwme crmocoOb! MOTyIeHUS
MetaiioB. CriaBbl. Beruncnenus no
45 ABHCHHUSAM XMMHYCCKUX PEAKIIUMI bubmorera [TOK
b DEAKTIHH, 26.02.2024 = https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 [lonsaTHe 0 KOPPO3UU METAIIOB bubmorexa HOK
PP 01.03.2024 = https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47
[Henorbte MeTamIs 04.03.2024  https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ TUAPOKCUBI HATPUS U bubnnoreka [JOK
KaJmus 11.03.2024 | https://m.edsoo.ru/00ael14b2
49 [lenoyno3emMenbHbIE METAIbI — bubimmoreka [JOK
KaJIbLIMA 1 Mardui 15.03.2024 = https://m.edsoo.ru/00ael5e8
50 Baxxnetimme coeTMHEHUS KaJIbIIHs bubmorexa HOK
A i 18.03.2024  https://m.edsoo.ru/00ael5e8
O06001IeHre U CUCTEMATU3 AT
51 bub OK
SHAHHT 22030004 DWOMOTEKE Ll
57 JKécTKoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHHUsI 01.04.2024 = https://m.edsoo.ru/00aec1886
[Tpaktuueckas padota Ne 6. [IpaBuna
53 Thb. "JKécTKkocTh BOJBI U METOIBI €€ bubmorexa HOK
' " A 8 05.04.2024 = https://m.edsoo.ru/00aclae8
YCTpaHECHHS
54 N — bubnmoreka [JOK
08.04.2024 = https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnnorexka [JOK
TUAPOKCHIA 12.04.2024 | https://m.edsoo.ru/00aelc64




bu6mmoreka [IOK

36 Keneso 15.04.2024  https://m.edsoo.ru/00ae1d86

57 OKcubl, THAPOKCUABI U COJTH Keje3a bubmuorexa [JOK
(IT) u »xene3a (III) 19.04.2024  https://m.edsoo.ru/00ae35e6
O06001IeHre U cHCTeMaTH3aIus

38 SHAHMI 22.042024 PrOmorera LHOK
[IpakTrueckas padota Ne 7. [IpaBuna

59 Thb. Pemienue skcriepuMeHTaIbHbIX bubnnoreka [JOK
3a7a4 no teme «BaxHeimme 26.04.2024  https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Brruncnenus no ypaBHEeHUsIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH U3

60 peareHToB /1aH B U30bITKE WU bubnuoreka [IOK
COAEPKUT pUMecH. Beruncnenus 29.04.2024 = https://m.edsoo.ru/00ael1750
MacCOBOM J0JM BbIXOJa IPOIYKTa
peakiumn

61 O000I11IeHIE U CUCTEMATHU3AIUS BuGmorexa LOK
3HaHUI 03.05.2024
KonTponbnas padota Ne4 mo teme

62 «BaxkHeme MeTaibl U UX oubmmoreka [JOK
COCIUHEHUA» 06.05.2024 !

63 BemectBa u Mmarepuassi B bubnuorexa [JOK
IIOBCEIHEBHON KU3HU YeJIOBEKA 13.05.2024 | https://m.edsoo.ru/00ae3f50

64 XUMHYECKOe 3arpsi3HeHue bubmuoreka [IOK
OKpY’KaroIlen Cpeibl 17.05.2024  https://m.edsoo.ru/00ae4270
Ponp xumuu B pelieHun bubnnoreka [JOK

65
IKOJIOTHYECKUX TPOOIEM 20.05.2024 = https://m.edsoo.ru/00ae4270

66 PeseprubIil ypok. O60061eHIE 1 bubnuotexa [JOK




CHUCTEMATHU3ALMU 3HAHUI 24.05.2024 @ https://m.edsoo.ru/00ae0d0a
PesepBusblil ypok. O000IIEHNE 1
67 CHCTEMaTHBZp us 3HaHI/II;Iu HUtoroserii 1 Enbmmorexa IOK
. ' 27.05.2024 | https://m.edsoo.ru/00adb33c
KOHTpPOJIb.
PezepBHblit ypok. O6o01eHue u bubnuoreka [IOK
68 . 1
cucTeMaTHu3anusd 3HaAaHUU 31.05.2024 | https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

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

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

["a6puensn O. C., Octpoymos U. I'. HactonbHas kaura yuurens. Xumus. 9 i1.:
Metoauueckoe nocooue. - M.: Jlpoda, 2020r

IMa6puensn, O. C. Meroauueckoe nocooue k yueonuky O. C. 'abpuensina

«Xumust». 8 knace / O. C. I'abpuensin. — M. : [Ipoda, 2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-
gabrielyan/
IMa6puensn, O. C. Metoauueckoe nocooue k yueonuky O. C. ["'abpuensna

«Xumust». 9 xknace / O. C. T'abpuensin. — M. : [Ipoda, 2018. — 108.

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-
gabrielyan/

I"a6puensn, O. C. Meroauyeckoe nocooue Xumus 8-9 kiacc



https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie 1461/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
http://www.chemnet.ru
http://him.1september.ru
http://experiment.edu.ru
http://school-sector.relarn.ru/nsm/
http://www.hij.ru
http://chemistry.narod.ru

http://him-school.ru
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