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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET pPACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUM Ha YPOBHE 1I€JIeW U3y4YeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MMacHOCTH, MPOOIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOW  JesATEeTbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUMHCTBO MPUPOABI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIOMUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3zoBaHusi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ mzydeHuro. ColiepaHU€ CKIIQJbIBA€TCSI U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHUSI U TOJy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX PeaKiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOILECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JJIsi HU3YYEHUS] XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcCHTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBast ol XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BeIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OPYAOBaHUEM, W3YUYEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOU MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIel MOJIeKYI
(IIapoCTEepPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcunabl. [lpumenenue xkuciopoga. CrnocoObt



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

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE PEaKIUU. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B MpUpOZIE€ U B KU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue M XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHus TOpeHus (moXkapa), O3HaKOMJIeHHe C oOpa3llaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPHANIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAs CBS3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aMm(OTEpHBIE OKCHUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. DOHU3NYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTHA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JUIsl OT/ICJIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO LIHUKJIA.

OO61mue ecTecTBEeHHO--HAyUHbIC MMOHATHS: Hay4YHBIN (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

dusuka: Marepusi, aTroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, DJEKTPUYECKUN 3apsil, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, CTUHHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XMMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX IEPUOJIOB, KM, KalblUsd W HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CtpoeHue BemiecTBa: BHUJIbl XUMHYECKOW CBA3U. TUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONW PEIIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COCJIMHEHUM, TeHeTUYECKas CBs3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMmuueckoM paBHoBecun. DakToOpHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOM peaKLnH. CocraBieHue YpaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIU C  HCMIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIECNOBAHUE BJICKTPOIPOBOIHOCTHU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, o0Opa30BaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJuibl 1 X COeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMH, IIeJoYaMu). XJIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u (pu3myecKkrue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUABI CEpbl KaK MPEIACTABUTEIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Conu CEpHON KUCIOTHI, KAYECTBEHHAS peaKlMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCcKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalollel Cpe/ibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcup docdopa (V) u hochopHas kucinoTa, Pu3NIECKUe U XUMUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pPACIPOCTpaHEHHE B TNPUPOJE, (PU3UUECKHE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIUMaTa, TapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenune. CoenuHeHHs KpeMHus B mpupoje. OOmime mnpeactaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUATIOB), HAaOIIOIEHUE Tpoliecca OOYyIIMBaHUs caxapa Ioj JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOMcTBaMM a3oTa, (ochopa W MX coeIUHEHUH (BO3ZMOXHO HCIOJIb30BAHNE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, Moxy4eHue, coOMpaHue, paclio3HaBaHUE U U3Y4YECHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHUI.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MeHnpneneeBa u cTpoeHus: aToMOB. CTpOEHHE METAJUIOB. MeTayundeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKcuabl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE aTtoma, HaxoxaeHue B mpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCHIBI M conn kemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMA HAa WOHBI: MAarHus, KaJIbLHs, aIIOMUHUS, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuaoB (CTEKJO, CIJIaBBI METAJUIOB, MOJIMMEPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTePUAITHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTATBl OCBOEHUS IPOTPaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIECTBE TMpaBUJIaMU M HOPMaMHU TIOBEJIEHUS M CIOCOOCTBYIOT Ipolleccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacCIIMpPEHUE OMbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIBI, B3aWMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOM M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHHWIO, MPOEKTHOM U HMCCIEN0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KWU3HU, OCO3HAHWE MOCIEICTBUNA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3YyUYEeHUIO MTpodeccuii U Tpyia pa3InyHOTO PoJa,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuWJ 0€30MacHOT0 MOBEICHUSI IPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJ00aJbHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTMBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIMW3MpOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe ACHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUW: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBast 10J1s1 XMMUYECKOTO JIEMEHTA B COSAMHEHUN, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBONH AP(PEKT peaKiuH,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMmbIci I[lepunomanueckoro 3akonHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
Oonbllie TEPUOAbl, COOTHOCUTH O003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xummyeckmx osaementoB JI. .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



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

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIs1 U3y4Y€HUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MacCOBOM JI0JIEM PacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 6230BOM ypPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlusi, XUMUYECKasi CBSA3b, TEIIOBOM 3PQeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTN4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHUYECKOW pEaKUMH, TPEACIbHO JOMyCTUMAs
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIEIATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH W XapaKTepU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMHU 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 6 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BertectBa 1 xuMmudeckue 23 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 29

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 8 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 10 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837c
53 Bopna. PactBopsl. [Tonsatue 06 7 1 1 bubmmnoreka HOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 13 1 1 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 38

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 14 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b. BuGmorexa LOK

32 OxicImTenbHo- 16 https://m.edso0.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIC PEAKITUU

Hroro mo paszery 30 ﬁg&n;::g;ﬁ[ r(jﬁf41837c
PesepBHOE Bpems 5 bubmorexa OK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

8A KJIACC

[Mporpamma 1o reorpaduu B 8 kiacce paccuntana Ha 102 vaca B roj (3 yaca B Henelnto). B cooTBeTcTBHY C KalieHAapHbIM rpadukom MBOY
COL Ne 34 na 2023-2024 yuyeOHslii rog nporpamma 0yzaer peanuzobana 3al01 gac 3a cuer 00beAMHEHUS TEM PE3EPBHBIX YPOKOB IIPH

HOYPOYHOE IINTAHUPOBAHUE

HN3YUCHUU TEM: « XHMHUS 1 9eI0BEK. HpO(bI/IJ'IaKTI/IKa OTpaBJ'IeHI/Iﬁ BeIICCTBaMH XHMHYECKOHN STHOJIOTHH. HlepeHra BCJIIMKHUX XUMHKOB.

KoaudecTBO 9acoB

DJIeKTpOoHHbIe U pOBbIE

Ne Hara
Tema ypoka Kontpoabnbie IIpakTunyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUS
padoThI padoThI pecypcbl
[Ipeamer xumun. Pons xumuu B 1 04.09 bu6mmoreka [IOK
JKA3HU 4ejioBeka. Tesa 1 BelmecTBa ' https://m.edsoo.ru/ff0d210c
IlonsaTue o MeToax NMO3HAHUS B 1 06.09 bu6mmorexa [IOK
XUMAH ' https://m.edsoo.ru/ff0d227e
ArperaTHble COCTOSIHUSI BEIIECTBA. 1 07.09
[IpakTuyeckas padora Ne 1 «IIpaBuna
paboThI B 1a00paTOpUU U IPUEMBI 1 11.09 bubnnorexka [JOK
oOpatieHus ¢ 1abopaTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEMY
Yucrele BemecTBa u cMech. CiocoOb! 1 13.09 bu6mmoreka [IOK
pasienenus cMecen ' https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
«Pa3znenenue cmeceii (Ha mpumepe 1 14.09 bubmorexa HOK
. . PHMEp ' https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOU COJIN)»
bubmuorexa [JOK
Ato oJe 1 18.09
TOMBLH MOJCIYIIH https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE JIEMEHTBI. 3HAKU 1 50.09 bubnmoreka [JOK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB ' https://m.edsoo.ru/ff0d2be8
[IpocTele U cnoxHBIE BELECTBA 1 21.09 bubmaorexa LJOK

https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bubmuorexa [JOK

10 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 25.09
YIp v https://m.edsoo.ru/ff0d2d50

1 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. 27.09 bubmuorexa [JOK
Xumuaeckas hopmyia. ' https://m.edsoo.ru/ff0d2eae

bubmuoreka [JOK

12 3aKOH IMOCTOSTHCTBA COCTaBa 28.09

https://m.edsoo.ru/ff0d2eae
BanentHocTh. XUMHUUYECKHUE
13 3JIEMEHTBI C IOCTOSTHHOM 1 02.10 bubmorexa LHOK
. ' https://m.edsoo.ru/ff0d2eae
MePEMEHHON BaJICHTHOCTHIO.

14 Oripezenienre BAJIGHTHOCTH aTOMOB 04.10 bubnnoreka [JOK
110 hopMysiamM OUHAPHBIX COETUHEHUIA ' https://m.edsoo.ru/ff0d2eae
CocraBnenue (popmys1 OMHAPHBIX

15 COCAUHCHMI n((li BpaJIZHTHOCTi 05.10 bubmorexa LOK

A ' https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
OTtHOcuTeNnbHAs aTOMHAs Macca. bubnuorexa [JOK

16 09.10
OTtHocuTenbHAsE MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c

17 MaccoBas 101 XMMHYECKOTO 11.10 bu6nmoreka [JOK
AJIeMEHTAa B COEIMHEHUN ) https://m.edsoo.ru/ff0d350c

18 Komnmuecto BemecTBa. Moib. 12.10 bu6nmoreka [JOK
MounspHas macca ' https://m.edsoo.ru/ff0d5230
Beruucnenue 0oTHOCUTENbHON
MOJIEKYJISIPHOW MacChl, MOJISIPHOM

19 MaCCBIyKOI?'II/I‘IeCTBa BE CCTBIZ. 16.10 bubmorexa HOK

e H ’ ' https://m.edso00.ru/ff0d323c
MacCOBOH JI0JIU XHMHYECKOTO
3JIEMEHTA B BEIIIECTRBE.

20 ®OuU3N4eCKnue U XUMUYECKUE SIBJICHUS. 18.10 bu6mmorexa [IOK
XuMHUUYECcKask peaKLus ' https://m.edsoo.ru/ff0d37fa
[Ipu3HaKu U yCa0BHUS IPOTEKAHUS

21 p y p 19.10 bu6mmoreka [JOK

XUMUYECKHUX PeaKni

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d3a16

3aK0OH COXpaHEHUsI MaCChl BEIIECTB.

bubmuorexa [JOK

22 23.10
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus Koan4ecTBa, MacChl

23 BELLECTBA 10 YPABHEHUSIM 25.10 bubmoreka LJOK

B YpaBHen ' https://m.eds00.ru/ff0d5708
XUMHUYECKHUX PEAKITHIA
Breraucienus no ypaBHEHUSIM
XUMUYECKHUX PEaKIIUi KOJIUYEeCTBA
24 BEILIECTBA, MACCHI 10 U3BECTHBIM 26.10 Bubmuorexa LIOK
B ’ ' https://m.edsoo.ru/ff0d5708
JAHHBIM PEAreHTOB WJIH MPOTYKTOB
peakuuu
Boruncnenus o ypaBHeHUAM
XUMUYECKHUX PEaKIUi KOJIUYEeCTBA
25 BEILECTBA, MACCHI 10 U3BECTHBIM 08.11 Bubmzorexa LIOK
B ’ ' https://m.edsoo.ru/ff0d5708
JAHHBIM PEAreHTOB WJIH MPOTYKTOB
peakuuu
Knaccudukanus XuMHuecKux

26 €aKIUI 10 COCTABY M YUCIT 09.11 Bubmzorexa LIOK
peakt y y ' https://m.edsoo.ru/ff0d3f34
pPEareHTOB | MPOJTYKTOB.

THITEI XUMUYECKUX PEAKIINN:
27 COEIMHEHUSI a3n0>§eHH${ 13.11 bubmorexa [IOK
P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeleHnsT 1 O0OMeHA.
M. B. JIoMOHOCOB — y4€HBIN-

98 sHIMKIIoNneucT. O6o0IIeHNe U 1511 bubmmorexa [IOK
cUCTeMaTU3alus 3HaHUH 110 TEME ) https://m.edsoo.ru/ff0d40c4
«BemiecTBa U XUMHYECKUE PEAKITHID)

29 Kontponbnas pabota Nel o teme 1611 bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKIIAN ' https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. CocTaB

30 yX 20.11 bubmuorexa [JOK

BO3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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npoctoe BeuiecTBo. O30H

Pacyer 00beMa KOMITOHEHTA Ta30BONA

31 . 22.10
CMECH T10 er0 00BEMHOH J0JI€.
du3nyecKne 1 XMMUYECKUE CBOMCTBA
32 KHCJIOpOJia (peaKIuu OKUCICHUS 23.10 bubmorexa OK
oz t ’ ' https://m.edso0.ru/ff0d4614
TOpEHue).
[Tonsatue 06 okcumax. CocraBiieHUE bubmuorexa [JOK
33 27.11
(bOpMyIT OKCHJIOB 110 MX Ha3BaHHSIM. https://m.edsoo.ru/ff0d4614
CriocoO0BbI MOTy4eHHS KHCIIOPO/Ia B
34 Ja00paToOpUn iqn OMBIIHJIerH(iTI/I 29.11 bubmorexa [JOK
paTop P ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3G PeKT XUMUIECKOI
35 peaKIuu, MOHITHE O 30.11 bubnnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, IK30- ' https://m.edsoo.ru/ff0d4790
U DHIOTCPMUICCKUX PEAKITUSIX
TomnuBo (He(Th, Yroiab U METaH).
36 3ar 513H61§1/1e(11;o3 yra CIocoObI lro 04.12 bubmorexa [JOK
P R, ' https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[IpakTuueckas padbora Ne 3 o teme
37 «[lonyyenue u cobupanue 06.12 bubmorexa HOK
i p . ) https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYeHUE €T0 CBONCTBY
38 Bonxopon — anemeHT u mpocToe 07.12 bubnnoreka [JOK
BemecTBo. Haxoxknenue B mpupoje ' https://m.edsoo0.ru/ff0d4ddo
39 ®du3nyecKue 1 XMMHUECKHE CBOMCTBA 1112 bubnmoreka [JOK
Bojopoa. [I[pumenenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
40 11 13.12
OIATHE O KHeToTax https://m.eds00.ru/ff0d50d2
41 [TonsTHE O comax 14.12 bubmorexa LOK

https://m.edsoo.ru/ff0d50d2
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Croco0bl mosty4eHust BOJOPoa B

bubmuorexa [JOK

42 18.12
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padora Ne 4 o reme
43 «ITonyuenue U coOMpaHue BOIOPOIa 20.12 bubmnorexa [IOK
_ oHp AOpoa, ' https://m.edsoo.ru/ff0d4f42
W3YYCHHUE €T0 CBOWCTBY
44 MoutsipHbIii 00bEM Ta30B. 3aKOH 91.12 bubnnoreka [JOK
ABorazipo ' https://m.edsoo.ru/ff0d542e
PacueTsl ¢ HCIIOIBE30BaHUEM
45 «KOJIMYECTBO BEIIECTBA», «KMOJIIpHasA 25.12
Maccay, «9ucio ABOraapoy.
Brrunciaenus 00n€ma, KoJIM4ecTBa
46 BEILIECTBA r'a3a 10 €ro U3BECTHOM 27.12 bubnmorexa LHOK
) Y ' https://m.edsoo.ru/ffod55a0
KOJIMUECTBY BEILECTBA HIIU 00BEMY
Brruucienus o06EMOB ra3oB 1o
47 ABHCHHIO PCaKIIMU HA OCHOBE 28.12 bubnnorexa [IOK
yp "p . . ) https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUN ra30B
48 du3nyecKre 1 XMMUYECKHUe CBOMCTBA 10.01 bubmuorexa [JOK
BOJIBI. ' https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuid. [lonsitue 00 bubnuoteka [JOK
49 11.01
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBOpHUTEIIb.
50 Hacor CHfII)Ie u II;eHaCI)I CHHBIC 15.01 bubmmorexa [IOK
B “1 ' https://m.edso0.ru/ff0d5b40
PacTBOPBHI.
MaccoBas 10111 BEIlIECTBA B
51 pactBope. Brruncnenue maccoBoit 17.01
JIOJTM BEIIECTB B PacTBOPE.
[IpaxkTuueckas padora Ne 5 o reme
bu6mmoreka [JOK
52 «IIpuroroBiieHue pacTBOpoOB C 18.01

OonpeAcNEHHON MacCOBOM J10IEN

https://m.edsoo.ru/ff0d5eba
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pacTBOPEHHOTO BEIIECTBA

O00011eHrEe U cCUCTEMATU3 AL

53 3HaHu# 1o Teme «Kucmopo. 22.01
Bonopoa. Boga».
54 Kontponbnas pabota Ne2 o teme 24.01 bubnmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
55 Oxkcuppl: cocTaB, KiacCU(UKAIINS, -5 01 bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITomydyenue 1 XuMHYECKHUE CBOMCTBA
56 KHCIIOTHBIX, OCHOBHBIX U 29.01 bubmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
57 OcHoBaHus: cOCTaB, Kinaccuduxams, 31.01 bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
58 [TonyueHnne n XuMuU4eCKHE CBOMCTBA 01.02 bubnnorexa [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
59 Kucnorsr: cocras, knaccudukanms, 05.02 bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TosrydyeHne U XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
60 07.02
KHCJIOT https://m.edsoo.ru/ffOdfee2
61 Conu (cpennue): HOMEHKIATypa, 08.02 bubnuotexa [JOK
CIOoCOOBI ONyYeHUs https://m.eds00.ru/00ad9474
. . bubnuotexa [JOK
62 XUMHYECKUE CBOMCTBA COJICH. 12.02 https://m.edsoo.ru/00ad9474
[TpakTuueckast padbota Ne 6. Pemenue
63 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 14.05 bubmuorexa [JOK
«OCHOBHBIE KJTACCHI HEOPTAaHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»
64 ['eHeTndeckas CBA3b MEXKIY 15.02 bu6mmoreka [JOK

KJ1acCaMH HCOPraHU4CCKUX

https://m.edsoo.ru/00ad9a50
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COEIUHEHUI

I'eneTnueckas cBI3b MEXKOY

65 KJIACCAMH HEOPTraHUYECKUX 19.02
COeTUHEHUN
O000111eHNE U cCUCTEMATU3ALIIS
66 3HaHu# 110 TeMe «OCHOBHBIE KJIaCChI 21.02 Bubmuorexa LIOK
. ' https://m.edsoo.ru/00ad9ch?2
HEOPTraHUYECKUX COCAMHCHHIN
Kontponbnas pabota Ne3 o teme
67 "OCHOBHBIE KJIaCChI HEOPraHUYECKUX 22.02 Brommozexa [IOK
. P ' https://m.edsoo.ru/00ad9ela
COEIMHEHUN
[TepBbIe MOMBITKA KIIACCHU(PUKAITTU
68 XUMHUUYECKHX dJIeMeHTOB. IloHsTHE O 26.02 Brommozexa [IOK
' ) https://m.edso0o.ru/00ad9ffa
rpynmnax CXOoJHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
69 [Iepnoanueckas cucrema 28.02 bubnuoreka [IOK
XMMHYECKUX dj1eMenToB JI. U. ' https://m.edso0.ru/00ada52c
Menneneena
bu6nmoreka [JOK
70 Ilepuoabl, TPyNIIbI, IOATPYIIIEI 29.02
PHOZEL TPYI Arpyn https://m.edsoo.ru/00ada52c
OCHOBHBIE CBEJICHUSI O CTPOCHUU bubnmnorexa [JOK
71 04.03
aTOMOB. https://m.edsoo.ru/00ada342
bu6nmoreka [JOK
72 CocraB aTOMHBIX gaep. M30Toms! 06.03
s1ep https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
73 aTOMOB 2JIeMeHTOB [lepuoanueckoit 07.03 Eubmorexa IIOK
pHOA ' https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menzaeneera
DJIeKTPOHHBIE KOH(PUTYpALIUN U
P $uryp bu6mmorexa [IOK
74 3IIEKTPOHHBIE (POPMYJIIBI AaTOMOB 11.03

XUMHUYCCKUX 3JICMCHTOB.

https://m.edsoo.ru/00ada6bc
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CrpoeHue sHEpPreTUYeCKUx ypoBHEH

75 aTOMOB XHMHYECKUX JIEMEHTOB C 13.03
opsIAKOBBIMU HOMepamu 1 — 20.
3aKOHOMEPHOCTU U3MEHEHUS
pPaaryCOB aTOMOB XUMHUYECKUX
76 3JIEMEHTOB, METAJUIMYECKHUX U 14.03 bubnnorexa LIOK
’ _ ’ https://m.edsoo.ru/00ada6bc
HEMETAJIMYECKHX CBOMCTB I10
TpYIIaM U TIePUOIaM.
H3MeneHue CBOMCTB COCAUHCHUI
77 XAMHYECKHUX 3JIEMEHTOB B IIEPUOIAX 18.03
U TPyIIax.
XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuorexa [JOK
78 5 20.03
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenpaeneeBa
XapakTepucTuKa d1eMeHTa-MeTaia
79 I10 €r0 MOJIOKEHUIO B MIEPUOINYECKOM 21.03 bubmmorexa [IOK
P ' https://m.edso0.ru/00adag824
CHCTEME.
XapakTepucTHKA dJIEMEHTa-
80 HeI\I;eTaJIJI:I)a 10 €ro IOJIOKCHHUIO B 01.04 bubmmorera [TOK
_ ' https://m.edsoo.ru/00adag824
MEPUOANYECKON CHCTEME.
3nauenue [lepuonnyeckoro 3aKkoHa
81 JUISL Pa3BUTHS HAYKH U NIPAKTUKU. [1. 03.04 bubnnorexka [JOK
N. MenneneeB — y4€HbIH, IEAAror U ' https://m.edsoo.ru/00ada96e
rpaKTaHUH
82 DJIEKTPOOTPULIATEITLHOCTh aTOMOB 04.04 bubmuorexa [JOK
XUMHYSCKHX JJICMEHTOB ) https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
83 HonHas XuMHu4ecKas CBSA3b 08.04 s

https://m.edsoo.ru/00adac34
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84 KoBanenTHast nomnsipHas XuMuuecKas 10.04 bubmumorexa [IOK
CBS3b https://m.edsoo.ru/00adaab8
85 KoBanentnas HenomnsipHas 11.04 bubnnoreka [HOK
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
86 CTeneH, okucICHS 1504 https://m.edsogru/OOadanB
87 Pacuer creneHeit OKUCICHHS 10 17.04 bubmuorexa [JOK
dbopMynaM XUMHUYECKUX COSTUHEHUU. https://m.edsoo.ru/00adae28
88 Meramnndeckas CBS3b. 18.04
89 DNEKTPOHHBIE U CTPYKTYpPHBIE 2204
(GOpMYyJIBI BEIIECTB.
90 Kpucrannnueckue u amopgHsbie 24,04
BEIIIECTBA.
01 TUIBI KPUCTATMYECKHUX PEIICTOK U 25 04
UX XapaKTePUCTHKHU.
[TpuarHBEI MHOTOOOpa3Us BEIIECTB.
92 3aBUCHMOCTE CBOMCTB BEIIECTB OT UX 27.04
COCTaBa U CTPOCHHS.
03 OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE 02.05 bubnmnorexa [JOK
peaxkuuu https://m.eds00.ru/00adb076
bubnuotexa [JOK
94 OKHCIUTENN U BOCCTAHOBUTEIHN 06.05 httos://m.e dsogru 100adb076
95 Cocrasnenue ypaBaeHuii OBP 08.05 bubnnoreka [JOK
METOJIOM SJIEKTPOHHOTO OasiaHca. https://m.edsoo.ru/00adb076
O00011eHNEe U CUCTEMATU3 AL
96 3HaHW 10 TeMe «CTpoeHne aToma. 13.05
XuMUYecKasi CBSI3b».
97 KonTponbnas padorta Ne4 o teme 1505 bubnuorexa [IOK

«CTtpoenne atoMa. XuMHUUIECKast

https://m.edso0.ru/00adb486
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CBA3b»

O00011eHrEe U cCUCTEMATU3 AL
98 3ganuii. Penrenue 3agad u

YIIPa)XHEHM 110 TeMe «BemecTsa u
XUMUYECKHE PEaKIIN»

O0001IeHre U cUCTeEMaTU3 AU
sgaguii. Pemnrenue 3amau u

99 yrpaxHeHui mo Teme "OCHOBHBIE
KJIACCHI HEOPTAHUUYECKUX
coequHeHUI"

O00011IeHNE U CUCTEMATH3AIMS
100 3Hauuii: Pemenne 3amad u
ynpaxHeHui no reme «CTpoeHue

aToMa. XUMHUYECKas CBA3b)

101 Xumus u yenosek. [IpodpunakTuka

(102) OTpaBHeHI/Iﬁ BEIIECTBAMH XUMHUYECKON

OTHUOJIOTHH.

[Ilepenra BEIMKUX XUMHUKOB.

16.05

20.05

22.05

23.05

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

8b KJIACC

[Tporpamma 1o reorpacduu B 8 kinacce paccuntana Ha 102 gaca B rox (3 gaca B Hezento). B cooTBeTcTBUM ¢ KaneHAapHBIM rpadgukom MBOY
COIII Ne 34 na 2023-2024 y4eOHbIii To mporpamma OyzeT peann3oBaHa 3a 99 JacoB 3a cueT 00bEIMHEHUS TEM PE3EPBHBIX YPOKOB MPH

HOYPOYHOE IINTAHUPOBAHUE

HN3YUCHUU TEM: «OKHCIUTEIbHO-BOCCTAaHOBUTEILHEIC peaKkuuu u OKHCIIUTETN U BOCCTAaHOBUTCIIN», « X1MUS U 9eJI0BEK. HpO(bI/IJIaKTI/IKa

OTPABJICHUH BEIIECTBAMU XUMHYECKOM 3THOI0THN» U «lllepeHra Bemukux XuMukoBy, «O000IIeHHe U cUcTeMaTh3alus 3HaHui: Pemenue
3a/1a4 ¥ yrpaxHeHUH 1o TeMe «BelecTBa 1 XUMUYECKHE PEAKIIN)

000011IeHNE B cUCcTeMaTH3alus 3HaHui: Pemenue 3ama4 u ynpaxxaeHui o teme "OCHOBHBIE KJIaCChl HEOPTaHUUECKUX COeAMHEHUN"

KoaunuecTBo 4acoB

JJIeKTPOHHBbIE LM (PPOBBIE

No aTra
Tema ypoka Koutpoabnbie IIpakTuyeckue A oOpa3oBaTeJibHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypchl

IIpeamer xumuu. Ponb xumuu B 1 01.09 bu6mmoreka [IOK
JKU3HY YesoBeKa. Tesa u BElecTBa ' https://m.edso0.ru/ff0d210c
ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 04.09 bu6mmoreka [IOK
XUMUH ' https://m.edsoo.ru/ff0d227e
ArperaTHble COCTOSIHHS BEIIECTBA. 1 07.09
ITpakTryeckas pabora Ne 1 «IIpaBuna
paloThI B 1a00paTOPUU U PUEMBI 1 08.09 bubnuoreka [IOK
o0Opalenus ¢ 1a00paTOpPHLIM ' https://m.edsoo.ru/ffod23dc
000pyI0BaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl 1 11.09 bu6mmorexa [IOK
pasjeenus cMecei ' https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
«Pa3nenenue cmeceilt (Ha npumepe 1 14.09 bubmorexa [JOK

s . PHUMED ) https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»

b K

ATOMBI U MOJIEKYJIBI 1 15.09 no/morexa [0

https://m.edsoo.ru/ff0d2a6c¢c
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MacCOBOM JOJIH XMMHYECKOI 0
9JICMCHTA B BCIICCTBC.

XUMHUYECKHE 3JIEMEHTBI. 3HAKH bubmuorexa [JOK
8 18.09
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
9 IIpocThie U CIIOXKHEIEC BEIECTBA 21.09
P B https://m.edsoo.ru/ff0d2a6c
bubmuoreka [JOK
10 ATOMHO-MOJICKYJIIPHOE YUCHHUE 22.09
YIIpHOC Y1 https://m.eds00.ru/ff0d2d50
1 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 55 09 bubnmoreka [JOK
Xumunueckas Gopmyia. ' https://m.edsoo.ru/ff0d2eae
bu6mmorexa [IOK
12 3aKOH MOCTOSIHCTBA COCTaBa 28.09
https://m.edsoo.ru/ff0d2eae
BanentHocTh. XUMHYCCKHE
13 9JIEMEHTHI C IIOCTOSHHOMN 1 29.09 bubmorexa LIOK
5 ' https://m.edsoo.ru/ff0d2eae
MIEPEMEHHON BAJICHTHOCTHIO.
14 OmnpeneneHne BAIGHTHOCTH aTOMOB 02.10 bu6mmoreka [IOK
o gpopmynam OMHAPHBIX COCTMHCHUN ' https://m.edsoo.ru/ff0d2eae
Cocrapienue Gopmya OMHAPHBIX
15 COCIMHEHHU I r[?; BI;.HZHTHOCTI:I 05.10 bubmorexa HOK
. ' https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
16 OTHoCHuTENBHAs aTOMHAs Macca. 06.10 bubnuoteka [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
17 MaccoBast 1011 XHMHAYECKOT0O 09.10 bu6nmoreka [JOK
SIIEMEHTA B COEJIUHEHUN ' https://m.edso0.ru/ff0d350c
18 KonuuectBo BemectBa. Mouib. 12.10 bu6mmoreka [IOK
Moustprast Mmacca ' https://m.edsoo.ru/ff0d5230
Brranciaerne oTHOCUTEIIFHOM
MOJIEKYJIIPHOW MACChl, MOJIAPHOU
bu6mmorexa [IOK
19 MAacCCHI, KOJIMYECTBa BEIIECTBA, 13.10

https://m.edsoo.ru/ff0d323c
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20 Du3nYeCKUe U XUMUYECKHUE SIBICHUS. 16.10 bubmuorexa [JOK
Xumuyeckas peakius ' https://m.edsoo.ru/ff0d37fa
21 IIpu3Haku U ycinoBus NPOTEKAHUS 15.10 bubnuoreka [IOK
XUMHYECKUX PEaKIUii ' https://m.edsoo.ru/ff0d3al6
99 3aKOH COXpaHEHUsI MacChl BELIECTB. 20.10 bubnmoreka [JOK
XUMUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4ecTBa, MacChl
23 BEIIIECTBA 10 YPABHCHUSIM 23.10 bubmorexa LHOK
B YpaBHeH ' https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUi
Beruncnenus mo ypaBHEHUSIM
XUMHYCCKHUX PEAKIHA KOJTHYECTBA
24 BEIIECTBA, MACCHI 110 U3BECTHBIM 26.10 Brommozexa [IOK
’ ' https://m.edsoo.ru/ff0d5708
JAaHHBIM PEareHTOB WJIH MPOIYKTOB
peaku
Beruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIHA KOJTHISCTBA
25 BEIECTBA, MACCHI [10 N3BECTHBIM 27.10 bubmorexa [JOK
’ ' https://m.edsoo.ru/ff0d5708
JTAaHHBIM PEareHTOB WJIH MPOIYKTOB
peakuuu
Knaccudukanms xumuaecknx
26 €aKIMH 10 COCTaBY U YKCII 09.11 Brbmmozexa [IOK
P y y ' https://m.edso0.ru/ff0d3f34
pEareHTOB | MPOJIYKTOB.
THUIIBI XUMHUECKUX PEAKIIUM:
27 COEIMHEHNS, PA3IOKEHUI 10.11 Buomiorexa LJOK
P . ' https://m.edsoo.ru/ff0d3f34
3aMeIIeHNnsI U OOMeHa.
M. B. JIoMOHOCOB — y4€HBIN-
78 sHIMKIoneauct. O000IeHHE 1 1311 bubmuorexa [JOK

cucreMarmn3anua 3HAHUM II0 TEME
«BeIIIeCTBa U XUMHUYCCKUC PCAKITU

https://m.edsoo.ru/ff0d40c4
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KontponsHas padora Nel mo teme

bubmuorexa [JOK

29 16.11
«BelllecTBa 1 XUMHYECKUE PEAKITUMY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razos. CoctaB

30 BO3 yxa Kucnopox — snemMeHT u 17.11 bubmorexa LOK

AR POz ' https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
PacueT oO0beMa KOMIIOHEHTA Ta30BOM

31 . 20.11
CMECH II0 ero 00bEeMHOI J0JIE.
du3nvecKknue U XUMUYECKHE CBOMCTBA

32 KHUCJIOpoJia (peaKIuy OKUCICHUS 23.11 bubmorexa [JOK

poAa (peartt ’ ' https://m.edsoo.ru/ff0d4614
TOpEHHUe).

33 [Tonsitue 06 okcuaax. CocraBieHue 411 bu6mmoreka [IOK
(bOopMYyIT OKCHJIOB 110 MX Ha3BAHHSIM. ' https://m.edsoo.ru/ff0d4614
CnocoOFbl IToTyYeHHS KHCIIOpoa B

34 J1a00paTOpUH }I:IH OMI)IHIJIGHILOCTI/I 27.11 bubnnorexa [IOK

patop P ' ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoit 3¢ ekt xumMuueckoit

35 peaKkLuu, MOHATHE O 30.11 bu6nmoreka [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, DK30- ' https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYECKUX PEAKITUIX
TomnuBo (HedTh, yroib U METaH).

36 3ar ;13He1§1/1e¢1;03 yra CIIocoObI c)ero 01.12 bubmmorera [TOK

P Y%, ' https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
37 «ITonyuenue u coOupanue 04.12 bubmmorexa [TOK
i p . ) https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE eT0 CBOUCTBY»

38 Bonopon — anemeHT u mpocroe 0712 bubnuorexa [IOK
BemecTBo. HaxoxaeHne B npupojie ' https://m.edsoo.ru/ff0d4ddo
dusnyeckre 1 XUMHUYECKHE CBOMCTBA

39 08.12 bubmuorexa [JOK

Bojopoaa. [IpumMenenne Boopoaa

https://m.edsoo.ru/ff0d4dd0
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bubmuorexa [JOK

40 I1 € 11.12
ORATHE O feioTax https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
41 I1 € 14.12
ORATHE © COIAX https://m.edsoo.ru/ff0d50d2
42 CriocoOsl nostydeHus BOAOPOa B 15.12 bubnmoreka [JOK
n1abopaTopun ' https://m.edsoo.ru/ff0d4ddo0
[TpakTuyeckas padora Ne 4 o Teme
43 «[Tonyuenne u cobupanue BOAOpOIa 18.12 Eubmorexa ITOK
e P posa, ' https://m.edsoo.ru/ffod4f42
W3Y4YEHHE €ro CBOMCTBY
44 MoutsipHblii 00BEM ra3oB. 3aKOH 2112 bubnuoreka [IOK
ABorajpo ' https://m.edsoo.ru/ff0d542e
PacueTsl ¢ HCIIOIB30BaHUEM
45 «KOJHMYECTBO BEILIECTBAY, «MOJIAIpHAs 22.12
Maccay, «9uciio ABOTaapo».
Brrunciaenus o0béMa, KOJIMYECTBA
46 BEIIIECTBA ra3a 110 €ro H3BeCTHOM 25.12 bubnmorexa LOK
B . y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3os I10
47 aBHEHWIO PEaKIMH Ha OCHOBE 28.12 bubmmorexa LHOK
yp "p 1 . ) https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHEBIX OTHOIIIEHHUH ra30B
48 du3nyecKre 1 XMMUYECKHUEe CBOMCTBA 1101 bubmuorexa [JOK
BOJIBL. ) https://m.edsoo.ru/ff0d587a
49 CocraB ocHoBaHui. [TonsTue 06 1201 bubmuoreka [JOK
WHIMKATOpax ' https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
50 HacrIeHnble ¥ HeHACBIICHHEIE 15.01 bubmorexa LIOK
m - ) https://m.edsoo.ru/ff0d5b40
PacTBOPBL.
51 MaccoBas J10JIs BEIecTBa B pacTBOPE. 18.01

Brruncienue MmaccoBoU I0IU
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BELIECTB B pacCTBOPE.

[IpakTrueckas padota Ne 5 mo Teme
«IIpuroroBiieHHE PACTBOPOB C

bu6mmoreka [IOK

52 19.01
ONpeACIEHHON MacCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
O06001IeHrEe U cUCTEMaTU3 AU
53 3HaHu# 1o TeMe «Kucmopo. 22.01
Bonopoa. Boga».
54 KonTponbnas pabota No2 mo teme 25 01 bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boga» ' https://m.edsoo.ru/ff0d6342
55 Oxcupel: cocTaB, KIacCUPUKALNS, 26.01 bubnuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKUE CBOWCTBA
56 KHCIIOTHBIX, OCHOBHBIX U 29.01 bubmorexa [JOK
’ ' https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
57 OcHoBaHus: cOCTaB, Ki1accu(pUKaIus, 01.02 bubnuoteka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
58 [Tonyyenue n XuMHUYECKHE CBOMCTBA 02.02 bubnnorexka [JOK
OCHOBaHUM ' https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bu6nmoreka [JOK
59 05.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
ITonyyenue u XMMUYECKUE CBOMCTBA bubnnorexka [JOK
60 08.02
KHUCJIOT https://m.edsoo.ru/ffOdfee2
61 Comnu (cpeanue): HOMEHKIATypa, 09.02 bubmuorexa [JOK
CIIOCOOBI MOTYUEHHUS ' https://m.eds00.ru/00ad9474
bubmuoreka [JOK
62 XUMHYECKUE CBOMCTBA COJICH. 12.02
https://m.eds00.ru/00ad9474
63 [IpakTuueckas padorta Ne 6. Pemenue 15.02 bubnuorexa [IOK

OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTUHEHUN )

I'enetnueckas CBA3b MCXKY KilacCaMu

bu6mmoreka [IOK

64 16.02
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
I'eneTnyeckas CBA3b MEXKIY KiIacCaMH
65 Y K 19.02
HEOPraHUYECKUX COCAMHCHHI
O00011IeHIE U CUCTEMATHU3ALIS
66 3HaHU# 10 TeMe «OCHOBHBIE KJIAaCCHI 22.02 Enbmiorexa IOK
. ' https://m.edsoo.ru/00ad9ch2
HEOPraHUYECKHX COCTMHCHUIN
KonTponbnas padorta Ne3 no teme
67 "OCHOBHEIE KJIACCHI HEOPTaHUYECKUX 26.02 buomiorexa IJOK
o P ’ https://m.edsoo.ru/00ad9ela
COEIMHEHNI
[TepBbie MOMBITKH KIacCUPUKAITII
68 XUMHYECKHX 2JIeEMEHTOB. IloHsaTne 0 29.02 bubmiorexa IJOK
‘ ' https://m.edsoo.ru/00ad9ffa
IpyNax CXOJHBIX 3JICMCHTOB
[Iepuoanueckuii 3aKOH U
69 [lepuonnueckas cucrema 01.03 bu6nmoreka [JOK
XAMUYECKUX deMeHToB /1. . ' https://m.edsoo.ru/00ada52c
Menneneena
bu6nmoreka [JOK
70 [lepuonapsl, TpyImsl, TOATPYIIILI 04.03
pHOA pyH APy https://m.edsoo.ru/00ada52c
7 OCHOBHBIE CBEICHUSI O CTPOCHUH 07.03 bubnmnoreka [JOK
ATOMOB. ' https://m.edsoo.ru/00ada342
bu6mmorexa [IOK
72 CocTaB aTOMHBIX aaep. M30TOombI 11.03
Aep https://m.edsoo.ru/00ada342
CtpoeHne 31eKTPOHHBIX 000JI04eK
73 aToOMOB 3J1eMeHTOB [lepuoauueckon 14.03 bubmmorexa LIOK
pHoa ' https://m.edsoo.ru/00ada6ébc
cuctemsl [. 1. MenaeneeBa
74 DneKTpOHHbIE KOH(UTYpaLUH U 15.03 bubnnorexka [JOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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3JIEKTPOHHBIE (POPMYIIBI AaTOMOB
XMMHYECKHX JIEMEHTOB.

https://m.edsoo.ru/00ada6bc

75

76

77

78

79

CrpoeHune PHEpreTUUECKUX YPOBHEN
aTOMOB XMMHUYECKHX 3JIEMEHTOB C
nopsAKoBeIME HOMepamu 1 — 20.

3aKOHOMEPHOCTH U3MEHEHMUS
paznycoB aTOMOB XUMUYECKHUX
3JIEMEHTOB, METAJUINYECKUX U
HEMETAJJINYECKUX CBOMICTB 1O
rpynmnaM u nepuojam.

H3menenne cBOICTB cOe TMHEHNI
XUMHUYECKUX DJIEMEHTOB B IepHUoAax
Y TpyIIax.

XapakTepucTUKa XUMUYECKOTO
9JIEMEHTA MO €0 MOJIOKECHUIO B
ITepunonnueckoii cucreme /1. U.
MenneneeBa

XapakTepucTuKa 3JeMeHTa-MeTauia
10 €r0 MOJIOKEHUIO B MEPUOINYECKON
CHCTEME.

18.03

21.03

22.03

01.04

04.04

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

80

XapaKkTepuCTHKA dJIEMEHTa-
HEMETAaJUIA 10 €ro MOJIOKEHUIO B
MIEPUOINYECKON CUCTEME.

05.04

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

81

3navenue [lepuoauyeckoro 3akoHa
JUISl pa3BUTHS HAYKH U MIPAKTHUKH. [[.
N. MenaeneeB — y4€HbIM, M€Iaror 1
rpaX1aHuH

08.04

bubmuoreka [JOK
https://m.edsoo.ru/00ada96e

82

QHCKTpOOTpI/IL[aTCHBHOCTB aTOMOB
XHUMHUYCCKUX JJICMCHTOB

11.04

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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bubmuorexa [JOK

83 HNonnas xumudeckas CBs3b 12.04
https://m.edsoo.ru/00adac34
KoBasieHTHas monsipHast XuMU4ecKas bubnmoreka [JOK
84 15.04
CBA3b https://m.edsoo.ru/00adaab8
KoBanentHas nenonsipuas bubnnoreka [JOK
85 18.04
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
86 CTeneHb OKUCIICHUS 19.04
https://m.edsoo.ru/00adae28
87 Pacuer creneneit okucieHus 1no 22.04 bubmuorexa [JOK
bopmMynaM XUMUYECKHX COSTUHEHHA. ' https://m.edsoo.ru/00adae28
88 Meramnrdeckas CBS3b. 25.04
DJIEKTPOHHBIE U CTPYKTYPHBIC
89 P PYKIYP 26.04
(hOpMYyIIBI BEIIIECTB.
Kpucrammmaeckue u amopdabie
90 P pd 27.04
BEILIECTBA.
Tunbl KPUCTATTUYSCKUX PEIIETOK U
01 P P 02.05
WX XapaKTePUCTHKHU.
[IprunHbl MHOrOOOpa3usi BEIIECTB.
92 3aBHCHMOCTb CBOMCTB BEIIIECTB OT UX 03.05
COCTaBa M CTPOCHUSI.
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
93 peakuuu 06.05 https://m.edsoo.ru/00adb076
OKHCIIUTEH U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edso0.ru/00adb076
94 CocraBnenue ypasuenuiit OBP 13.05 bubnmoreka [JOK
METOJIOM 3JIEKTPOHHOTO OanaHca. ' https://m.edso0.ru/00adb076
O06001IeHre U CUCTEMATU3AIIHS
95 3HaHUU 110 TeMe «CTpoeHHe aroma. 16.05

XHUMHUYECKasi CBSA3b».
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KontponsHast pabora Ne4 o reme
96 «CTtpoeHne aToMa. XuMHUYECKast
CBSI3b)»

17.05

bubmuoreka [JOK
https://m.edsoo.ru/00adb486

O00011IeHIE U CUCTEMATHU3ALIS
97 3ganui. Pentenue 3aga4d u
yIpaxHeHUH 1o TeMe «Bemecrsa u

XUMHNYCCKUEC pPCaKIIUH)

20.05

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

O00011IcHIE U CHCTEMATHU3AIINS
3HaHui. Pemenune 3amad u
ynpaxxkHeHui o teme "OCHOBHBIE
KJIACChI HEOPTaHUYECKUX

98 o
COCANHCHHUHU

O00011IeHrE U CHCTEMATH3ALIHS
3HaHui: Pemenue 3amad u
ynpaxkHeHuit o reme «CtpoeHue
aroMa. XuUMHYeCcKasl CBI3b)

23.05

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6

Xumus u yenosek. [Ipodunakruka
OTpPABJIEHU BEUIECTBAMU XUMUUYECKOMN

99

OTHUOJIOTHH.

[llepenra BEMMKUX XUMHUKOB.

24.05

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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IHOYPOYHOE IINTAHUPOBAHHUE
9A, 9B KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasnubie IIpakTuyeckue op
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[lepuoauueckuii 3aK0OH.
Ilepronnueckas cucrema 1 05.09 bu6mmoreka [IOK
XMMHYECKUX 3j1eMeHTOB J[. N. ' https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XUMHUYECKUX AJIEMEHTOB 1 07.09 bubmorexa [JOK
B} ' https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB
Knaccudukanus u HoMeHKIaTypa 1 13.09 bu6mmorexa [IOK
HEOPraHUYECKUX BELIECTB ' https://m.edsoo.ru/00adb7e2
Buapl XUMHUYECKOM CBSI3U U TUIIBI 1 14.09 bu6mmoreka [IOK
KPUCTAJUTMYECKHUX PEIIETOK ' https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1 19.09
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay
Knaccugukarus Xxumuueckux 1 21.09 bubnnorexka [JOK
peaxkLtii 10 pa3aIuYHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

eakuu. IloHsATHE O TOMOT€HHEIX U 1 26.09 Brbmrotexa [IOK
P ’ ' https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaAKIIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH. 1 »8.09 bubnmnoreka [JOK

@DakTOpBI, BIUAIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28¢c
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XUMHYECKON PEAKLUU U ITOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bu6mmoreka [IOK

9 03.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 nccoruanmu. CuibHbIEe U ci1a0ble 05.10 bubmoreka LOK
a HHATH. ’ https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
bu6mmoreka [IOK
11 HouHble ypaBHEHUS peaKIIni 10.10
yp peakt https://m.edsoo.ru/00add448
XUMHUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN 12.10 Brommozexa [IOK
p VH ' https://m.edsoo.ru/00add5d8
00 JIEKTPOJIMTHICCKOM JUCCOIIHAIITN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
noImoTeKa
13 [IPEICTABIIEHUNA 00 17.10
ped o https://m.edsoo.ru/00add8h2
SIEKTPOJIMTUYCCKOM TUCCOIIHAIITN
bu6mmoreka [IOK
14 ITousiTHE O TUAPOIN3E COJIEH 19.10
P https://m.edsoo.ru/00add9d4
O00011eHNEe U CUCTEMATU3 AL
15 3HAHUH 0 TeMeE 24,10 bubnuoteka [JOK
«INEeKTPOIUTUYECKAS TUCCOLIUALIUSL. ' https://m.edsoo.ru/00addd12
XYUMUYECKUE PEeaKIIMH B PACTBOPAX)»
[IpakTuueckas padbora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX 26.10 Brbmmozexa [IOK
p ’ https://m.edsoo.ru/00addbfa
3a1a49y
KonTponbnas pabota Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS 07.11 Bubmiorexa LOK
R ! HHATI. ' https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
18 OO11ast XxapakTepUCTUKA raJIOreHOB. 09.11 bub6nuorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKUE CBOWCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2

xJjopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 XI/IME‘ICCKHS CBOICTBA, ITOJYUCHHC 14.11 bubmmorexa [IOK
» HOJIYH ’ ' https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padora Ne 2 o Teme
20 «ITomyueHue CONTHON KUCIOTHI 16.11 Bubmaorexa ITOK
yi N ’ ’ https://m.edsoo.ru/00ade348
U3y4eHUE €€ CBOMCTBY
Boruncnenus o ypaBHeHUAM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 21.11 Brommozexa [IOK
p ’ ' https://m.eds00.ru/00ade488
pPEareHTOB JIaH B U30BITKE
99 OO0m1as XxapakTepucTUKa JIEMEHTOB 2311 bubnuorexa [JOK
VIA-rpynmsl ' https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI 28.11 bubnnoreka [JOK
B Ipupojie. XUMHYECKUE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopoj1, CTpOEHHUE, 30.11 bubnunorexa [JOK
du3HYecKre U XMMUYECKUE CBONCTBA ' https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCIIOTAa,
25 (1)1/1314%01(1/15 U xm\fnqecxne CBOICTBa 05.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CIoc0o6a
MOJIYYEHUS CEPHOM KMCIIOTHL. b K
26 yu P 07.12 n6mmoreka [{O

XUMHYECKOE 3arps3HEHNE
OKpYXKarollel cpelibl COEANHEHUAMHU
cepbl

https://m.edsoo.ru/00adec8a
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Briuucienne MaccoBOM JTOJIU BBIXOJa

bubmuoreka [JOK

27 12.12
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA SJIEMCHTOB

28 V A-rpymibl. A30T, paclipOCTpaHEeHHE 14.19 bubnunoreka [HOK
B IpUpoe, GU3NUECKUE U ' https://m.edsoo.ru/00adeea6
XUMHYECKHUE CBOMCTBA
AMMUak, ero ¢puznueckKue u

29 XUMUYECKHUE CBOMCTBA, MOJTyYEHUE U 19.12 bubmorexa LOK

> oIV ' https://m.eds00.ru/00adf004
IPUMCHCHUE
[TpakTiueckas paborta Ne 3 o reme
30 «Ilomydyenre aMmmuaka, U3ydeHue ero 21.12 bubmorexa LOK
_ yi » 13YH ' https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas Kuciora, e€ Gpusndeckue u 26.12 bubnuorexa [JOK
XHMHYECKUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX Eu6 LOK

UOJINOTEeKA

32 00peHuii. XUMHYECKOe 28.12
yA00P . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((l))Ta q)(i)IESI/I(‘{eZKI/Ie u 09.01 bubmorexa [JOK

P . ' https://m.edso0.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. 1101 bubnmoreka [JOK
3arpsi3sHEHHE PUPOIHOM CPEJIbI ' https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 PO, pacipoCTp 16.01 bubmuorexa [JOK

mnpupone, (1)H31/II-ICCKI/IG U XUMHWYCCKHEC

https://m.edsoo.ru/00adfd9c
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CBOMCTBA

Oxkcuapl yriaepojaa, ux Gpusndeckue u
XAUMHUYECKUE CBOUCTBA.

bu6mmoreka [IOK

36 18.01
DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)
bu6mmoreka [IOK
37 YrobHast KUCIOTA U €€ Coln 23.01
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme
38 "ITosrydyeHune yrieKuciioro rasa. 55 01 bubnuoreka [IOK
KauecTBennas peakuust Ha kKapOOHaT- ' https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaIbHBIC TOHATHS 00
39 OpraHMYEeCKHMX BEIIECTBAX KaK O 30.01 bubmorexa LOK
p = ' https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
bubmuorexa [JOK
40 Kpemuuii u ero coeiuHeHUS 01.02
P A https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue
41 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME 06.02 bubnunorexa [JOK
«BakHelue HeMETALIBI U KX ' https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme
42 «BaxkHeie HEMETaIbl U UX 08.02 bubmiorexa LOK
' https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO0mias XxapakTepucTUKa XUMHIECKIX
AJIEMEHTOB — METAJIJIOB.
Meramnueckas CBSI3b U b K
43 13.02 nomroreka 1O

METAJINYECKask KPUCTAIUIMYECKAS
pemérka. Pu3n4ecKre CBOMCTBA
METaJUIOB

https://m.edso0.ru/00ae103e
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XMMHYECKHE CBOMCTBA METALJIOB.

bubmuoreka [JOK
44 DIEKTPOXUMHUYECKUI P 15.02
pOxHM PAA https://m.eds00.ru/00ae1156
HaIPSOKEHUH METAJLIOB
O061me crnocoObl MoTy4eHHs
MeTawioB. CiiaBel. Berancnenus mo

45 aBHEHUSIM XUMUYCCKUX PEaKIUI 20.02 Enbmiorexa IOK
P P ’ ' https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
PUMECH

bu6mmorexa [IOK
46 INousTHE O KOPPO3UU METAILIOB 22.02
PP https://m.edso00.ru/00ael1278
bu6mmorexa [IOK

47 €JIOYHBIE METAJLJIBI 27.02
i https://m.edsoo.ru/00ael14b2

48 OKcuabl M TUAPOKCU]IBI HATPUS U 29.02 bubnuorexa [JOK
Kaus ’ https://m.edsoo.ru/00ae14b2

49 [IlenouHo3eMeNbHBIC METAJIIBI — 05.03 bubmuorexa [JOK
KaJIbLIMA U MArHUH ' https://m.edsoo.ru/00ae15e8

bu6mmoreka [JOK

50 Baxkueiime coequHEHUA Kb 07.03

4 H https://m.edsoo.ru/00ae15e8
O00011IeHNE U CHCTEMATH3AIUS

51 3HaHu# o teme «lllemounsie n 12.03
MIEII0YHO3EMENIbHEBIE METAIIIBD»

59 JKEcTKoCTh BOJIBI M1 CTIOCOOBI €6 14.03 bu6mmoreka [IOK
yCTpaHeHHs ' https://m.eds00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme

53 "XEcTKOCTL BOABI U METOEI €€ 19.03 Brbmrotexa [IOK

" ' https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs

54 AnroMuHUT 21.03 bubmmorexa [TOK

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

55 AmdoTepHbIe CBOICTBA OKCHA U 02.04 bubmumoreka [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso 04.04 https://m.eds00.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJIM JKeJle3a 09.04 bubnnoreka [HOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O606IEIGHI/IG A CUCTEMAaTHU3aLN 11.04
3HaHU# «COEIMHECHHS JKeIe3ay
[TpakTuueckast pabota Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TEME 16.04 bubnuorexa [JOK
«BaxHeie MeTallIbl 1 UX https://m.edsoo0.ru/00ae3de8
COCTMHCHUS
Brrurcnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, €CITH OJUH U3
50 pEareHToB JIaH B U30BITKE WITH 18.04 bu6mmoreka [IOK
COAEPKUT IpUMeCH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa MPOIYKTA
peakuu
O06o00meHre U cucTeMaTH3aIus
61 3HaHUM 110 TeMe «Baxkuneniume 23.04
METaJUTBl ¥ UX COSTUHEHUS
Kontponbnas padota Ne4 o teme
62 «Baxueime MeTaIbl ¥ BX 25.04
COCTMHCHUS»
BemecTBa 1 Matepuansl B bubnuorexa [IOK
63 . 02.05
MMOBCETHEBHOM KWU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE 07.05 bub6nuorexa [IOK

OKPY’KaIoIleH cpebl

https://m.edso0.ru/00ae4270
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65 Ponb xumuu B penieHnu 1 14.05 bubmumoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
O06001IeHNEe U CHCTeMAaTH3AIINS

66 3HaHui. Pemenue 3agay u 1 16.05 bubmuorexa [JOK
YIIPAKHEHUM 110 KypCy https://m.edso0o.ru/00ae0dOa
HEOPraHUYECKOW XUMUHU.

O00011eHrEe U cCUCTEMATU3 AL

67 3HaHui. Pelienue 3amad u 1 91,05 bubmuorexa [JOK
YIPa)KHEHUH 10 KypCy https://m.edsoo.ru/00adb33c
HEOPraHUYECKOU XUMUHU.

O00011IeHNE U CUCTEMATH3AIUS
68 3HaHui. Pemenue 3agay u 1 23.05 bubmuorexa [JOK

YIPa)KHEHUH 1O KypCy
HEOPraHUYECKOU XUMUHU.
OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e Xumus, 8 knacc/ Nabpuensax O.C., Octpoymos W.T., Cnaakos C.A., AKuMoHepHoe 0bLwecTso
«M3patenbcTBo «lpocselleHmne»
e Xumus, 9 knacc/ NabpuensaH O.C., Octpoymos W.T., Cnaakos C.A., AKuMoHepHoe 06LwecTso

«M3patenbcTso «MpocseleHne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






