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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OImero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTrPAaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHbBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHOl paboueil mporpammbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUU MPEroAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHMS M PpPA3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOro
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHUH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETFHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MaTepPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O IMyTSAX PEIICHHs TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM y4uyeOHOM  JIesITeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHAIBEHOMN JACSITEIHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
HAayYHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCSI U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHLHUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOro YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona /1. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (DYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS O XUMUYECKON COCTABIISAIOLICH HAYYHOU KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHMK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4eOHOro MpeaMera COCTOMT B (POPMHPOBAHUHM CHCTEMBI XHMMHUYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPESTU TaKUE 1IN, KaK:

— (opmupoBaHHe HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHUIO PEUICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMS Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
o0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUi, CIIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHWS M CaMOTO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBICHUS
OKPY’KaOIlIer0o MHpa, WCIOJB3YS 3HAHWS U OIBIT, TOJyYeHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh MX MpPHU pPEIICHUH MNpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOIIEHU,
MOHMMAHUS [EHHOCTH XHUMHYECKHX 3HAaHUW i1 BBIPAOOTKH JKOJIOTHUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOTHOM Cpeabl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI M HAMPABICHHOCTH JATHHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocrabiser 134 gaca: B 8 kiacce — 68 vacoB (2
yaca B HeJlelo), B 9 kitacce — 66 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeTomax Mo3HaHUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI W MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHass Macca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COCIUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XMMHUYECKAsl peakus U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKON IMOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MYecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAONIOACHUE
¢usnueckux (MJIaBJIEHUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHU, HAOII0ICHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, JUCTWUIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKHU MMOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3/JaHHME MOJIEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX).

Baxkueiiye npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucnoponx — 3neMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoaa B mIpupoe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUST KHUCTopoda B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIIS KACIOPOa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJICHHE MAPHUKOBOTO0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT m mpocrtoe BemectBo. Haxoxxknenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHust. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMHUUECKUM YPaBHEHUSIM.

@dusnyeckne cBouMcTBa BOABl. Boma kak pactBoputrenb.  PacTtBOpHI.
HacpileHHbIe ¥ HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XMUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B IpUpoZi€ U B KU3HU 4esioBeka. KpyroBopot BoAbI B MPHUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coseoOpasyomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcunoB. Dusnyueckue M XUMHUUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne oKCuI0B.

OcunoBanus. Knaccudukanuss ocCHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKIY KIAaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEEICHHUE COIepKaHUs KUCIOpOoAa B BO3AYyXeE, MOJTyYEHHUE,
coOupaHue, pacrno3HABaHWE M HU3YyUYCHHE CBOMCTB KHUCIOpOJa, HaOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3llaMh OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJEHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHEOMATEpPHAJIOB),



UCCIIEIOBaHUE O00pa3lloB HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHSI OKPACKH WHAMKATOPOB B PAaCTBOpAX KHUCIOT U IIENIOUEH,
u3ydyeHue B3aumozeiicTBus okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalh3aluH, IOIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOr0 METajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COCTMHEHUI».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX dJeMeHTOB. IloHsTHE O
IPYIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHUIBI.

[lepnonmueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIUMHHONEpuUoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEpPOB NEpPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 20 XUMHUYECKUX  BJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyIIaM U NEPUOJaMm.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbI XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€Hslii u
IpaKIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSIpHAasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
FUAPOKCUIA LMHKA C pacTBOPAMHM KHCIOT M IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IOPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEeaKUuid
(ropeHue, peakliiy pasioKeHUsl, COSUHEHU).

Mestcnpeomemnmnuie ceasu



Peanuzanus MeXNOpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnogmueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUs U HUX
COCMHEHUNW B COOTBETCTBUU C TIOJOKEHHUEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHure BeliecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeImaoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuze. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XUMUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON ~ pPEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMii C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe€ 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJHBIE W COKpalI€HHbIE HMOHHBIC YypaBHEHHUs peakiuil. CBoOMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPOINPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCHOJIb30BAaHME BHUACO MaTE€pUANIOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasfioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, pelICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (Pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETaUlaMH, HEMETaulaMH, IIeJo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJyYEeHHUE, MpUMEHEHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJOBEKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOpO, CTpOCHUE, (PU3HYECKHE U
XUMUYeCcKue cBorcTBa. OKCHIBI CEpPbl KAaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (QuU3MUeCKHe ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENST Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE PEaKInu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHN B MpUpoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OO6mast xapaktepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
busznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
duznyecKkrue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U npuMenenue. Conu aMMOHMUS,
ux (pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJNOEMOB). docdop,
aJyoTpornHele Monupukauuu ¢docdopa, uU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHU.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMKU, PpacIpoCTpaHeHWEe B MpuUpoae, (U3MUEeCKHUe U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B mpupoae. Okcuabl yriepoja, ux
¢u3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
noJiydueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayanbHbIe TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: KHUpaxX, OeJKax, yrieBojgax — U ux
poiMi B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeactaBieHusi 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B IIPOMBINUICHHOCTU. BajkHeWIlMe CTpOUTENbHbIE MaTEepHaIbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MPOBE/ICHNE KAYeCTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAONIOJCHHE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXXHO HMCIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAKOMJIEHHE C 00pa3llaMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COCAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TTpoliecca OOYIIIMBaHuUs caxapa IoJ JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, POBEJECHUE KAUECTBEHHON peaklMK Ha Cyab(dat-
MOH U HaOJIoOJeHHE MpHU3HaKa €€ MpPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M HX CcOeOUHEHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpPEHUHl, MOITyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHHUsI, B3aMMOJIECTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEBIO
(BO3MOXHO WCITOJIB30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe MoelIen
KPUCTAUIMYECKUX PpeIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOra3a, MoIy4eHHe, COOMpaHue, pacro3HaBaHUE U H3YYECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE TNPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BaxkHelnme HeMeTaJUIbI ¥ UX COEIUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux noyiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaJUIoB. MeTtamndeckasi CBsi3b U
MeTajuIMyecKasi  KpuUcCTajulhueckas  pemérka.  ODJEKTPOXMMUYECKHH  psil
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHNE B ObITY W MPOMBIIIJICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABI HaTpusi W Kanud. l[IpuMeHeHHne WIEeNOYHBIX METAUIOB MW UX
COCIUHCHUM.

[[lenoyHno3emenbHblE METAUIbI MarHMid MW KalbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe U XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelne coequHEeHHUs KalblUs (OKCHUJ, THUAPOKCHUI, COJIN).
JKécTKoCcTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproinueckor cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. WU. MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aTIOMHHUSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA M THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoEHHE aroma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (I1) u xemnesa
(IIT), ux cocras, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJJIOB U CIUIABOB, HUX (HU3NYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KAJIbIHA, aJIIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesza (III), meau (1), HaOrOAEHUE M OMTUCAHUE TPOIECCOB OKPAIIMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kajiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAbHBIX 3a7a4 Mo TeMe «BaxkHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

Bemectsa u Marepuanbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npo0JieM.

Xumuueckuii IKCRepuMeHm:

nu3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaIMeTHBIX CBsI3€d MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCMEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PaAUOAaKTUBHOCTb, MOJEKYJA, 3JIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAITNYECKas
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpPANbI, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.



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

JINMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOI'O OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIleCTBE MpaBUJIaMd U HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNY 00YUYaIOIIUXCS.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTprmoTH4YeCcKOro BOCIUTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4yHOMY HACIEIUI0, TTOHUMAaHMS 3HAYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOINIM B TIPOIIECC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJAEHHWE M TIOCTYNMKH CBOUX TOBApUIIEH C TO3UIMHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOM pEakinH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKAa C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHUBBI, HAMPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBJICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYYCHHMIO ¥ TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa30BaHHUIO, MPOEKTHOW H  HMCCIEN0BATENbCKOU
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOLIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBuid O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEajbHOMN KU3HU;

S) TPyA0OBOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 TIpodeccuii 1 Tpyia pa3InyHOTO Poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHON IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) PK0JIOrHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH II€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJIHONU CPEelou, ISl MOBBIIECHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHHUS TJIO0AJIBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJIbHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT H JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (GOPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpPCATIbHBIC yIeOHbBIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJITAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jlornueckue aeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHM (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHSMH), HCIIOJIB30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX ()aKTOB U SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUM JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHWS,
CTPOUTH JIOTUUECKHE paCCyXIeHUS (MHAYKTUBHBIC, ACAYKTUBHBIC, IO aHAJIOTHUH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIETU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYCCKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHUYecKas (opMmylia W YypaBHEHHUE
XUMHUYECKON Peakli — MPH PEIICHUHN y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEpU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe IeiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI i (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

PUOOPETCHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, GOopMyIUpoBaTh 000OIIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MMOJYyUYaeMyl0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX IS BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATILHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PpPEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AHAIM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juajora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOCyXJaemMol  TeMbl, (OPMYIUPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3EHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (J1ad0paTOPHOTO OMbITa,
1a060paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB U COTrJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUSI
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CaMOCTOSITEIbHO ONPENEHATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUM NIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIB30BAaTh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TPeAMETHOW o0mact «XuMHUsS», BUIBI
JEATCIbHOCTH 1O  TOJYYEHHI0O HOBOTO 3HAHUS, €ro  HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCIICHUS, XUMHUYECKasi peakuus, KiIacCUPUKAUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiinmu,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHIIEHTPAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTHS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY IS COCTaBlIieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJIpo;

e ONHUCHIBATH W XapakTepus3oBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuvaTh TMIOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», Manbsie u
OONBIIME TEPHOJBI, COOTHOCHTH OOO3HAUYEHHUS, KOTOPHIC HMMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB . .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrcCiIo dJIEKTPOHOB
U pacCTpeIeICHUE UX IO SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBRA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMEeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTEeMAaTHU3aluIo, KIacCU(PUKAIUIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClieoBaTh  NpaBWJIaM  TOJB30BAHUS  XUMHUYECKOM  MOCyIoW |
7abopaTopHbIM 000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOIYYCHUI0O U COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAacCOBOW JI0JIEM PacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(JtakMyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy o0yueHus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJCHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKasi PeaKlMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AUTOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peaKUuH, MPEAeSbHO JOMyCTHUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIH;

OMPENIENATh BAJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNICIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelabl B
BOJIHBIX PAaCTBOpPaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci llepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAHHWE: OIHUCHIBATH W XapaKTepHU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pa3iuuath MOHATHUS «rJaBHas noarpynmna (A-rpynmna)» u «moOouyHast
noarpynmna (b-rpymnma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XapPaKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSCHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUS MX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, TIO0 TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMECHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPAaBHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHbIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH 110 BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O WU COOMPAHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YTIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAIONIME  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (pEanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoauyecTBO 9acoB
Ne HaumeHoBaHue pa3jiesioB u duekTpoHHbIE (L (pPOBbLIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMHUYECKHE OHATHS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 ’ bubnuoreka [{OK

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

yeJloBeKa

12 BertectBa 1 xumudeckue 15 | bubnunoreka LIOK

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

Wroro no pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubmmnorexka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax 2 | bubnmorexa LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 | | bubmnoreka IIOK

' OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 1 1 1 bubnuotexa [JOK

’ HEOPraHWYECKUX COCIMHEHU https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

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

Xumuuyeckas cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€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 7 bu6nunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma

2| o 8

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIIUU
Hroro no pazgeny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Kourpoabnbsie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaku
11 [ToBTOpeHue n yrinyoieHne 3HaHum 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAST JUCCOLIMAIIUS. g | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX coeTMHEHHS
21 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 | bubmuorexa [IOK
’ anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA niel. Cepa u e 6 brbmmorexa [TOK
) TPy L€p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
) Py ' ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHIECKIX
2.4 sanemeHToB IVA-rpynmnsl. Yraepon u 8 1 2 Bubnmorexa [IOK
’ . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Wroro no pazmeny 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 S

bu6nmoreka [IOK
1 I 4
3 Obmpe croficTsa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 QKHEHIIINME METAJJIbl MU UX COCIUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KHU3HH YeJIOBEKA 3 bubmorexa HOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOC Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE 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

IHOYPOYHOE INTAHUPOBAHUE

8 KUIIACC
Komwiecreo 1acon Hara DJIeKTpOHHBIe HU(POBBIE
Nen/m Tema ypoka Bcero KonTposbHbie IipaxTirdeckue U3y4eHust o0pa3oBaTeJibHBIE PECYPCHI
padoThI padoThI
1 IIpenmer xumuu. Posib XuMuu B :KU3HU | 03.09.2024 Bubmuorexa LOK
yesjoBeka. Tena u BelecTBa T https://m.edsoo.ru/ff0d210c
2 [TonsATHE O METOAAX MO3HAHUS B XUMHUH 1 05.09.2024  bubmuorexa LIOK
https://m.edsoo.ru/ff0d227¢e
[IpakTuueckas padora Ne 1 «IIpaBuia 10.09.2024
3 paboTHI B TabOpaTOpHH ¥ IPUEMBI 1 bubmmorexa [IOK
oOpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHHUEM»
4 YucTtsle BemiecTBa U cMecu. CriocoObl 1 12.09.2024 | bubmuoteka IIOK
paszeneHust cMmecei https://m.edsoo.ru/ff0d26ca
[ | Do o to2 B | PP pymorea o
https://m.edsoo.ru/ff0d28c8
COJIN )
6 ATOMBI H MOJIEKYJIbI 1 19.09.2024 | bubauoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c
7 XuMHUYeCKUe PIEMEHThI. 3HAKH (CHMBOJIBI) | 24.09.2024  bubmumoreka [{JOK
XUMHYECKHX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U cloXXHBIE BELIECTBA 1 26.09.2024  bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 01.10.2024  bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
o0 | s een, | 02 poraa 10K
) https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKUX DJIEMEHTOB
11 OTHocuUTEeNIbHAs aTOMHas Macca. 1 08.10.2024  bubamoreka LIOK
OTHOCHTENBbHAS MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTA B 1 10.10.2024 | bubmuoteka LIOK
COCUHCHHUH https://m.edsoo.ru/ff0d350c
13 KonmuecTBo Bemectsa. Monb. ModsipHas 1 15.10.2024 | Bbubmuoreka [IOK



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
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

Mmacca https://m.edsoo.ru/ff0d5230
14 du3NYeCKHe U XUMUYECKUE SBICHUS. 17.10.2024  bub6aumoteka [IOK
Xumuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycnoBus MPOTEKAaHUS 22.10.2024 | bubmumoreka LJOK
XUMHUYECKUX peaKiuil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs] MacChl BEIIECTB. 24.10.2024  Bubmuoreka [JOK
XYUMUYECKHE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenust konu4yecTBa, MacChl BEILIECTBA 05.11.2024 | bubamoreka [IOK
10 YpaBHEHUSIM XUMHUYECKHUX peaKIni https://m.edsoo.ru/ff0d5708
B g A fuorea ok
A P > m > https://m.edsoo.ru/ff0d3{34
oOMeHa)
o | Mooyt 22 e K
. AEt. L0001 https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alns 3HAHUI
20 KonTponbras padora Nel mo teme 14.11.2024  bubnmoreka [JOK
«BemecTBa 1 XUMHYECKHE PEAKIIAN https://m.edsoo.ru/ff0d4290
| e s Commesr P22 o 10K
’ https://m.edsoo.ru/ff0d448e
O30H
DuU3NYECKUE U XUMUYECKHUE CBOCTBA 21.11.2024
22 KHCIIOpo/ia (PeaKIuyl OKUCICHHUS, TOPEHUE) bubmoreia HOK
’ ) https://m.edsoo.ru/ff0d4614
[Tonsitue 06 okcumax
| et onem oo I o 10K
’ https://m.edsoo.ru/ff0d497a
ITpuMeHeHue kucaopoaa
o TennoBoit 3pPeKT XUMUIECKOH peakin, 28.11.2024 Bubnnorexa LOK
MOHSTHE O TEPMOXUMUYECKOM YPaBHCHHH, https:/m.edsoo.ru/fi0d4790
9K30- U SHJIOTEPMUYECKHUX PEAKIIUIX
s g;):im}?,lo }geq;n,, yl;((;J‘IB rI/II Meg:z{).r 03.12.2024 Bubmorexa [IOK
PA3HEHHE BO3/TyXa, CIIOCOOBI €To https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHUS
[IpakTiueckas padora Ne 3 o Teme 05.12.2024 Bubmmorexa LIOK
26 «Ilomydenne u cobupaHue KUCIopoa,

HU3Y4YCHHUEC €TI0 CBOICTB»

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

27 Boxopoa — 3neMeHT U IpoCcToe BELECTBO. 10.12.2024 | bubnuoteka LIOK
Haxoxnaenue B npupone https://m.edsoo.ru/ff0d4dd0
3 du3nyecKkre 1 XUMUIECKHUE CBOMCTBA 12.12.2004 bubmuoreka LIOK
Bomopoxa. [Ipumenenne Bomopoaa o https://m.edsoo.ru/ff0d4dd0
bubmuoreka IIOK
29 IlousTue o KkucIOTaxX M COJIAX 17.12.2024 https://m.edsoo.ru/fi0d50d2
Crioco0sI oTy4YeHHs BOAOPOAA B bubmmorexa [IOK
30 nabopaTopun 19.12.2024 https://m.edsoo.ru/ff0d4dd0
31 ?ﬁiﬁiﬁiii?ﬁ ‘Zigif%ﬁ: i‘;ﬁ;ﬁ“ﬁa 24.12.2024  Dubmorexa LIOK
. ’ o https://m.edsoo.ru/ff0d4f42
H3YYCHHUE €r0 CBONCTB
N N bubnuoreka [IOK
32 MonsipHbIit 006EM Ta30B. 3aKOH ABOTaIPO 26.12.2024 https://m.edsoo.ru/f0d542e
33 ]rsal;l: o ero Egliiiﬁ;f‘fffﬁﬁiiiﬁemeCTBa 09.01.2025  Dromiorexa LIOK
oMy y o https:/m.edsoo.ru/ff0d55a0
BeIIECTBA WK 00BEMY
o | s on o e L2025 o 0K
peaxn . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH ra3oB
35 du3nYecKre 1 XUMUYECKHE CBOMCTBA BOIBI 16.01.2025  bubnmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 00 21.01.2025 | bubmmoreka [IOK
WHANKATOPax https://m.edsoo.ru/ff0d59e2
g |, B PO o LOK
’ https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
[IpakTiueckas padora Ne 5 o reme 28.01.2025
38 «ITpuroToBJyieHHE PacTBOPOB C Bubnuroreka [IOK
onpenenéHHON MacCOBOU monei https://m.edsoo.ru/ff0d5Seba
PACTBOPEHHOI'O BEILIECTBA
39 Konrtponbnas padora Ne2 o teme 30.01.2025  bubnumoreka LIOK
«Kwucnopon. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
Oxcupl: cocTas, KiaccupuKarus, bubmuoreka LIOK
40 HOMEHKJIaTypa 04.02.2025 https://m.edsoo.ru/ff0d664e
41 [Tomryuenue u XMMHYECKUE CBONCTBA 06.02.2025 | bubmmoreka [IOK
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KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHIOB

https://m.edsoo.ru/ff0d664e

42 OcHOBaHUS: COCTaB, KJIacCU(UKAIIHS, 11.02.2025  Bubmuoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHue ¥ XUMHUYECKHUE CBOMCTBA 13.02.2025 | bubnuorteka LIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctaB, KiacCcupUKaIms, 18.02.2025  bub6amoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITony4yeHue u XUMHUYECKHAE CBOMCTBA KUCIOT 20022025 bubmmorexa [IOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeanne): HOMEHKIATYPa, CTIOCOOBI 25.02.2025  bubmmoreka [JOK
MOJTyYeHUs], XUMUUECKHE CBONCTBA https://m.edsoo.ru/00ad9474
[Ipaktuueckas padota Ne 6. Pemenne 27.02.2025
47 AKCIIEPUMEHTATBHBIX 33724 110 TeME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAaHMYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN
I'eneTnueckas CBsA3b MEXIY KIaccaMu bubnmorexa [IOK
48 HEOpPraHUYECKUX COCTUHEHUH 04.03.2025 https://m.edsoo.ru/00ad9a50
49 O0600ITIeHIE ¥ CHCTEMAaTH3aIMs 3HAHUH 06.03.2025  bubmorexa LIOK
https://m.edsoo.ru/00ad9cb2
o | o O gyorea o
o https://m.edsoo.ru/00ad9ela
COeTMHEeHHH
[lepBBIe NOMBITKY KIIACCU(PHUKAIIH Bubmorexa [[OK
51 XHMHYECKHUX AJIeMeHTOB. [ToHsATHE O 13.03.2025 https:/m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX 3JIEMESHTOB
| o e SO e K
T https://m.edsoo.ru/00ada52¢c
Menneneena
53 TTepHOIbI, TPYIINbI, HOAPYIIIbI 20.03.2025 | bubamoreka [IOK
’ ’ https://m.edsoo.ru/00ada52c
Crpoenne atoMoB. CoCTaB aTOMHBIX SIIED. bubnmnorexa [{OK
>4 M3otomsr 01.04.2025 https://m.edsoo.ru/00ada342
55 CrpoeHue 3JeKTPOHHBIX 000JI0UYEeK aTOMOB 03.04.2025  Bubauoreka [JOK

aneMeHToB [lepuoanueckoit cucremst . 1.

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

XapaKTeprucTHKa XUMHUIECKOTO dJIEMEHTA T10 08.04.2025
N bu6nmoreka IJOK
56 ero nojoxenuto B [lepuoanueckoii cucreme 1
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuognueckoro 3aKoHa ais 10.04.2025
57 pa3BuTHs Hayku U npaktukd. J. 1. 1 bubmmoreka [JOK
MenpeneeB — y4€HBI, efaror u https://m.edsoo.ru/00ada96e
rpaxJIaHuH
59 DIEeKTPOOTPHUIIATEIEHOCTH ATOMOB 1 15.04.2025  Bubmuoreka [{OK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HoHnas xumudeckas CBsI3b 1 17.04.2025  bubnmorexa LIOK
https://m.edsoo.ru/00adac34
60 K « 1 22.04.2025 | bubmmoreka [IOK
OBAJICHTHAS MOJIAPHAS XUMHUECKasl CBA3b https:/m.edsoo.rw/00adaabs
61 KoBanenTHas HemomsipHast XUMUIECKast 1 24.04.2025  bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
Bu6nuoreka IJOK
62 CreneHb OKUCIICHUS 1 29.04.2025 https://m.edso0o.ru/00adac28
OKHCIUTETFHO-BOCCTAHOBUTEIIHHBIC Bubnuoreka [IOK
63 peaKIu ! 06.05.2025 https://m.edsoo.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIIN 1 13.05.2025  bubnnorexa LIOK
https://m.edsoo.ru/00adb076
65 KontponsHas pabota Ne4 o Teme 1 15.05.2025  Bubauoreka [JOK
«CtpoeHue aToma. XUMHUYECKAsl CBSI3b) https://m.edsoo.ru/00adb486
66 Pezepsuslii ypok. O0001meHne u 1 20.05.2025 | bubmmoreka LIOK
cUCTEMAaTHU3aLMs 3SHAHUN https://m.edsoo.ru/00adb33c
PesepBHbrii ypok. O000IICHNE U bubnmorexa [{OK
67 CHUCTEMAaTH3aINS 3HAHUH ! 22.05.2025 https://m.edsoo.ru/00ad9cb2
68 Pezepsusiii ypok. O0o0meHne u 1 Bubmuoreka LIOK
CHUCTEMaTH3aINS 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOT'PAMME
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9 KJIACC

KoauyecTBO 4acos

. Hata Dy1eKTpOHHbBIE N (PPOBLIE
Ne n/m Tema ypoxa Bee | Kontponnunre TipaxTraeckne U3y4eHust o0pa3oBaTeJIbHbIE PeCypPChI
ro padoThI padoThI
ITepuonnueckuit 3axoH. [lepuoandeckas
bubmuoreka [IOK
1 CUCTEMa XUMHUYECKUX 3eMeHToB . 1. 1 04.09.2024 https://m.edsoo.ru/00adb59e
MenpeneeBa
, | e e (OO o 10K
" PERIX TP https://m.eds00.ru/00adb6b6
02 (03]
3 Knaccudukanus u HomeHKIaTypa 1 11.09.2024  bubamnorexa LJOK
HEOPTaHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunp! XuMH4EeCKO# CBSI3U U THUIIBI 1 13.09.2024 bubnmnoreka [JOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel mo teme 18.09.2024
5 «[loBTOpenwue u yriybiaeHre 3HaHUH OCHOBHBIX 1 1
pasnenoB Kypca 8 Kinaccay
6 Knaccudukaius XuMUIEeCKUX PeaKiuii mo 1 20.09.2024 | bubmmoreka [{OK
Pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
;| coporm menet poen. | BOB o 0K
p https://m.edsoo.ru/00adbe9a
peaKIusix
[lonsiTHE O XMMHYECKOM PaBHOBECHH. 27.09.2024
@DaxTOpHI, BIUAIONINE HA CKOPOCTh XUMHUYECKOM bubanoreka LHOK
8 1
PEaKINU U MOJOKEHUE XUMUYECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1 02.10.2024 Bubamorexa [IOK
beaktt https://m.edsoo.ru/00adcade
10 Teopust 3MEKTPOTUTHIECKON TUCCOLUALIIY. 1 04.10.2024 | bubamnoreka LIOK
CubHBIC M c1a0ble 3JEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 MOHHLIE VDABHEHIS DeaK LUl 1 09.10.2024 | bubnmoreka IJOK
OFTHBIC YPABHCHHA peaktt https://m.edsoo.ru/00add448
12 XUMHYECKHE CBOMCTBA KUCIOT M OCHOBAaHUM B 1 11.10.2024 | bubnmoreka IJOK

CBCTC HpC,Z[CTaBJ'IeHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ

https://m.edsoo.ru/00add5d8
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Jucconuanu

XVMHUYECKHE CBOICTBA COJIEH B CBETE 16.10.2024
13 MpeacTaBiIeHui 00 ANEKTPOTUTUIECKO bubmorexa [IOK
https://m.edsoo.ru/00add8b2
JIICCOITHAITIH
14 [ToHsiTHE O TUAPOIU3E COJICH 18.10.2024  bubmaorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O60011eHne U cucTeMaTH3alys 3HaHUH 23.102024 | bubmuorexa LIOK
H 8 https://m.edsoo.ru/00addd12

16 [Ipaxtrueckas padora Ne 1. «Pemenne 25.10.2024 | bubmmoreka [IOK
9KCIIEPUMEHTAIBHBIX 3aau» https://m.edsoo.ru/00addbfa

| o e oo (611202 o oK

JleKTpor A HHATLHA. https://m.edsoo.ru/00addecO
XuMHAYeCKUe PEaKIIui B paCTBOPAX»

13 OO01mas XxapaKTepUCTHKA TaJIOI'CHOB. 08.11.2024 | bubaunoreka [IOK
XuMH4yecKue CBOHCTBa Ha TIPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsiHast KUCI0Ta, XUMUYECKHE 13.11.2024 | bubaunoreka [IOK

19 o
CBOICTBA, IOJyYEHUE, TPUMECHEHHE https://m.edsoo.ru/00ade104

20 dlonyuenms commmot cnor, moyseie P buomorera 110K

. ’ https://m.edsoo.ru/00ade348
CBOMCTB»

| e s e 22 e 10K
peakiuin, A p A https://m.edsoo.ru/00ade488
M30bITKE

2 OOmias xapakTepucTHKa 31eMeHTOB VIA- 22.11.2024 | bubmmnoreka LJOK
TPYMITBI https://m.edsoo.ru/00ade64a

2 ﬁHHOTPOHHBIe MOI[I/I(I)I/.I.KaLIPII/I cephL. 27.11.2024 BuGmmotexa LOK

AXOACICHHC CCBI 1 CC Coefl MHCHUH B https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOHCTBA CEPHI

24 CepoBoziopo, cTpoeHHe, GU3NISCKUE U 29.11.2024 | bubmmoteka [{OK
XUMUYECKUE CBOICTBA https://m.edsoo.ru/00ade802

25 Oxcuppl cepel. CepHast KHCIIOTa, PU3NIECKHE U 04.12.2024 | bubaunoreka [IOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHNE https://m.edsoo.ru/00adea28
XuMH4eCcKue peakiuu, JexKaliue B OCHOBE 5 06.12.2024 BuGnnorexa LOK

26 MPOMBIIIIJICHHOT'O CII0CO0a TOTyYeHHsI CePHOU

KHUCJIOThl. XUMHUYECKOE 3arps3HEeHNE

https://m.edsoo.ru/00adec8a
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OKpY>Kalollel Cpelibl COSTUHEHUSIMU CEPbI

27 Brruncnenre MaccoBoO# TOJTH BBIXO/[a MPOTYKTa 11.12.2024 | bubamnoreka LIOK
peakuuu https://m.edsoo.ru/00adec8a
28 ?p?ﬁlﬁiXiii??if;ﬁ;ﬁiﬁﬁiﬁfﬁpOﬂe 13122024  Dubmnorexa HOK
) ’ . ’ o https://m.edsoo.ru/00adeea6
(hm3nyecKue U XMMHYECKHE CBONCTBA
29 AMMHaK, ero GU3HIECKHE U XUMHICCKIE 18.12.2004 bubmoreka [{OK
CBOWCTBA, IOJTYYCHHE U IPUMEHEHIE T https://m.edsoo.ru/00adf004
30 [Ipaxtraeckast padora Ne 3 o Teme 20.12.2024 bubmoreka [{OK
«Ilony4yeHrne amMmmMHaKka, U3y4eHHE ero CBONCTBY T https://m.edsoo.ru/00adf180
A3oTHast KHCIoTa, e€ (hu3uIecKue u bubmmoreka [HOK
31 XHMITECKHE CBOMCTEA 27122024y ps:/im.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJICH aMMOHUSI B
3 KayecTBE MUHEPATBHBIX YIOOpEHUH. 10.01.2025 Bu6mmoreka [IOK
XuMHYeCKOe 3arps3HEHHNE OKPYKAIOIIEH cpeIbl o https://m.edsoo.ru/00adf518
COCJMHEHMSIMU a30Ta
| ok o oo V) dochope 1SO12025 s 10K
’ i https://m.edsoo.ru/00adf68a
MOJTyYeHUE
Hcnonb3oBanu TOB B KQUECTB 17.01.202
34 M;HggaigHiIX ;z?())%(;)%?mcl)‘i. 3ar21‘);silelfne o120 bubmorexa [TOK
. https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpefibl hocdaramu
35 VYrnepon, pacnpocTpaHEeHUE B IPUPOAE, 22.01.2025 | bubmmnoreka LIOK
(u3NUecKue U XUMHYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yriepoja, ux QU3nIecKue u 24.01.2025
36 XHMHYECKHE CBOMCTBA. DKOJIOTHUYCCKHE bubmmoreka [IOK
MPOOJIeMBI, CBS3aHHEIE C OKCHJIOM YTIIepo/ia https://m.edsoo.ru/00adfebe
av)
37 YronpHasg KUCIIOTa U €€ CONn 29.01.2025  bubmmorexa I1OK
https://m.edsoo.ru/00ae006c
S LA — TR busmorera Lok
.o https://m.edsoo.ru/00ae027e
peakums Ha KapOOHAT-UOH
39 [lepBoHavanpHBIE TOHATHS 00 OPraHUIECKUX 05.02.2025 bu6mmotexa [{OK

BCIICCTBAX KAK O COCAMHCHUAX YIIICPOaa

https://m.edsoo.ru/00ae054¢e
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40 KpeMHHii ¥ ero coe/MHeHMS 07.02.2025 | bubnmoreka [JOK
https://m.edsoo.ru/00ae080a
g | e i e P 2025 pyaonns 10K
pur A https://m.edsoo.ru/00ae0bf2
«Baxueimre HeMeTauThl M MX COCTHHCHHS
42 KontponbsHas padota Ne3 o Teme 14.02.2025 | bubmmoreka [IOK
«BaxxHeuIme HeMeTalIbl U KX COSTUHCHUS https://m.edsoo.ru/00ae0e18
OO01mas XapakTepUCTHKa XUMHUIECKAX 19.02.2025
3JIEMEHTOB — METaJIOB. MeTainyecKkas CBSI3b butmuoreka [IOK
43 “
Y METaJUIMYEeCKask KpUCTAITHUECKasl peréETKa. https://m.edsoo.ru/00ae103e
du3nYeCKre CBONCTBA METAIIIOB
XuMHuuecKue CBOMCTBA METaJIIOB. 21.02.2025
44 SIEKThO - a - bubmuorexa [IOK
JICKTPOXHMITHCCICHH PAJL HAMPAACHIH https://m.edsoo.ru/00ael 156
METaJJIOB
OO01mue crocoOb! MOMYUYCHHSI METAJLIIOB. 25.02.2025
45 CmaBel. Beraucnenust mo ypaBHEHUSIM bubaunoreka [IOK
XUMHYECKUX PEaKIUil, €CIIM OJIWH U3 PEareHTOB https://m.edsoo.ru/00ael 156
COJICPIKUT MPUMECH
46 IlonsTHE O KOPPO3HHU METAIIOB 28.02.2025  bubmmorexa LIOK
PP https://m.edsoo.ru/00ae1278
bubmmoreka [IOK
47 Illeno4uHbBIC METAILIBI 05.03.2025 https://m.edsoo.ru/00ae14b2
48 OKcHAbl ¥ THAPOKCHIBI HATPHUS U KaIHs 07.03.2025  bubmmorexa LIOK
a Ap A p https://m.edsoo.ru/00aec14b2
49 IllenouHO3eMenbHBIE METATBI — KAJIBITUH U 12.03.2025 | bubnmoreka [IOK
MAar"ui https://m.edsoo.ru/00aec15e8
. bubmmnoreka [HOK
50 Baxneiimme coeTnHEHNS KaJIbIIUA 14.03.2025 https://m.edsoo.ru/00ae] 568
51 O000111eHrE U CHUCTEMATU3aLMs 3HAHUI 19.03.2025
52 JKécTkocTh BOABI 1 CITOCOOBI €€ yCTpaHEHHUS 21.03.2025  Bubamorexa [IOK
A yerp https://m.edsoo.ru/00ac1886
53 [IpakTuueckas padora Ne 6 mo Teme 02.04.2025 Bbu6mmoreka LIOK
"YK&cTKoCTh BOABI M METOBI €€ YCTpaHeHus " o https://m.edsoo.ru/00aelae8
54 P N— 04.04.2025 | bubnuoreka IJOK

https://m.edsoo.ru/00aelc64
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55 AmdoTepHbIe CBOKWCTBA OKCHIA M THAPOKCHIA 1 09.04.2025  bubmmorexa [1OK
https://m.edsoo.ru/00aelc64
11.04.2025 | bubnuoreka IJOK
36 Keneso ! https://m.edS(I)lo.ru/Oanld86
57 Oxcupl, ruApoKcuabl u conu xenesa (1) u 1 16.04.2025 | bubaunoreka [IOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTeMaTH3alMs 3HAHUH 1 18.04.2025
| e e . e 1 PO s 10K
«Baxaee MeTaaIbl U MX COSIMHCHUS https://m.eds00.ru/00ac3ded
Brruncnenust mo ypaBHEHUSIM XUMAYECKUX 25.04.2025
60 pEaKuuid, €ClIi OJIUH U3 PEareHTOB JaH B 1 bubmunorexa [IOK
M30BITKE WM COACPIKUT puUMecH. Berancienus https://m.edsoo.ru/00ae1750
MacCOBOH JIOJIA BBIXOJIA TIPOTYKTa PEaKIIUN
61 O0001IeHNE U CUCTeMAaTH3AaIMS 3HAHUI 1 30.04.2025
62 KOHTponvLHa;[ pabota Ned o Teme 1 07.05.2025
«BaxxHeme MeTaaIbl K HX COCTUHCHUS
63 BemectBa u MaTepuanbl B HOBCEIHEBHOM 1 14.05.2025 Bbubnunorexa [JOK
JKU3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3HEHUE OKPYIKAKOIIEH Cpebl 1 16.05.2025 ' bubmiorexa [1OK
https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemeHnn S5K0TOTHIECKIX 1 21.05.2025 | bubaunoreka LIOK
pooJieM https://m.edsoo.ru/00ae4270
66 Pesepsusiii ypok. O6o01IeHe 1 1 23.05.2025 | bubaunoreka LIOK
cUCTEMAaTHU3aLMs 3SHAHUN https://m.edsoo.ru/00aec0d0a
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 66
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°. AkiimonepHoe o0I1eCTBO
«M3narensctBo «IIpocBemenue»

» Xumust: 8-i kimacc: 0a30BbIi yPOBEHb: YUCOHHK; 5-€¢ U3AaHUE, TepepaboTaHHoE,
8 kiacc/ IN'abpuensn O.C., Octpoymon U.I'., CnankoB C.A. AKuioHEpHOE
obmectBo «M3aarenbctBo «IIpocBenienne»

* Xumusi: 9-if kinacc: 0a30BbIi yPOBEHb: YUEOHHK; S5-€ U3AaHue, nepepaboTaHHoE,
9 xnacc/ I'abpuensa O.C., OcrpoymoB N.I'., CnagkoB C.A. AkiinoHepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

Pymsutuc I'.E., ®enpaman @.I". Xumus. Heoprannueckast xumus. Opranuueckas
XxuMus. 9 kiace: yaeOHUK 1711 00111e00pa30BaTeNbHBIX YUPEKIeHUH. — M.
[Ipocsemenue, 2018.

Pymsutuc I'.E., ®enpaman @.I". Xumus. Heopranmueckast Xxumus. 8 Kiacc:
y4eOHUK JJ1s1 00111e00pazoBaTeNbHbIX yupexaenuil. — M.: [IpocBemenue, 2018.
I'apa H.H. Xumus. Ypoku B 8 kiacce. — nocobue ajst yuurens. — M.
IIpoceenienue, 2012.

I'apa H.H. Xumus. Ypoxku B 9 knacce. — nocobue st yuutens. — M.

[Ipocsewenue, 2015.



Paneuxuii A.M. Jlunaktuyeckuii Mmatepuai no Xumuu 8-9 kiaccol. — M.
[Ipocemienue, 2014.

I'apa H.H. Xumus. [Iporpammel 061ieo0pa3zoBaTeIbHbIX yUpexKaeHHH. 8 — 9
kiacchl, 10 — 11 kmaccsl. ba3oBeiid ypoBens- M: IIpocsemenue, 2013r

JlonoJIHUTENbHAS TUTEPATYPA IS YUUTEIS

[apmun, A. I1. Heopranuueckas Xumusi B cxemax, puCyHKax, TaOJIUIax,
dbopmynax, XAMUYECKUX PEAKIUSX. - 2-€ U3., uctp. u joi. - CII6.: Jlans, 2006.
— 288 c.

I'yzeit, JI. C. Xumus. Borpocsl, 3agaun, yrpaxHenus, 8-9 ki1.: yueOHoe nmocooue
1151 ob1eoopazoBarenbHbIX yupexaenuit /J1. C. T'yzeit, P. I1., Cyposiesa.-
Hpoda,2018.-288c.: um.

[TaBnos, H. H. O6u1as u Heopranudeckass XuMus.- 2-¢ u3., nepepad. u ao1.- M.:
Hpoda, 2021- 496 c.: u.

Xumwust. 8-9 ki1.: KOHTpoJbHBIE paboThl k yaeOHukam JI.C. I'yzes, B.B.Copokuna,
P.I1.CypoBueBoit «Xumus-8» u «Xumusa-9».-M.: [Ipoda, 2013.-192 c.
bpeiirep JI.M. Xumus. 9 knacc. [loypounsie mianbl. — Boarorpan: Yuurens, 1
nonyroaue - 2003. -99 ¢, 2 nmonyroaue — 2005. — 87 c.

VYpoku xumuu ¢ MpuMeHeHneM UH(POpMaIMOHHBIX TexHoJIorui. Hemeramibr. 9
KJIacC: pa3paboTKH YPOKOB, 3afanust 1 noarotoBku k 'MA u EI'D, 3agaun u
peiieHusi. Meroanueckoe mocodue ¢ 3MeKTPOHHBIM MpriiokenueM / T.M.

ConnmaroBa. M.: Ilmanera, 2011. — 240 c.



Xomuenko N.I'. COopHUK 3a/1a4 U yIpaXHEHUH 110 XUMUU IJIS1 CPETHEHN IKOIbI/
N.I". XomueHnko.-2-e u3f. uctp. u gon.— M.: PUA «Hoas BonHa»: N3narens
Ymepenkos.-2010.-214 ¢

Xomuernko N.I'. Pemenne 3amau o xumun/ M.I'. Xomuenko.— M.: PUA «HoBas
BosHa»: M3aatens Ymepenkon.-2010.-256 ¢

Xomuenko W.I'. [Tocobue mo xumuu a1t noctynarouux B By3bl/ M.I'. XoMueHko.-
4-e m3g. uctp. u gon.— M.: OO0 «M3narensctBo HoBast BomHa»: M3narens
VYmepenkos.-2020.-480 ¢

DHITUKIIONEINYECKUH ciioBaph oHoro xumuka / B.A. Kpunman, B.B. Cranmno. —

2-e u3n., ucnp. — M.: [lemaroruka, 1990. - 320 c.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET
[TopTan pynaameHnTambHOro XuMuieckoro oopazosanuss ChemNet. Xumudeckas

nHpopmarmonHas ceth: Hayka, oOpazoBanue, TEXHOJIOTHU

http://www.chemnet.ru ['azeta «XumMus» U cait 1 yaurens «5 uay Ha ypok

XUMHUN»

http://him.1september.ru Equnas xomnexuusa LIOP: [IpenmeTHas komiekius

CXUAMUD



http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE
sKcriepuMenThl: xumusi. Komekius Poccuiickoro o0mieo0pa3oBaTensHOTO

noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Beepoccuiickas onumIinaga mKoJIbHUKOB M0 XUMUU

http://chem.rusolymp.ru Opranuydeckasi XUMHs: DJIEKTPOHHBIN YIYCOHUK IS

CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN y4eOHUK






