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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YU4ETOM KOHLEIMIIUU MPENnoAaBaHus y4eOHOTro npeaMera « XUMHUs»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIpPEICICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE 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, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM €IMHCTBE MHPA, 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, MPOOJIeM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

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

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JIEesTEIhHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI 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 00yJaIONTUXCS.

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 xumun Ha ypoBHE OCHOBHOT'O 00IIIEr0 00Opa3oBaHUs OPUEHTUPOBAH 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 €€ u3zyueHuro. CoaepkaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIE0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX IMPE/ICTaBICHUM
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;

— TpEeACTaBICHUM 00 DJIEKTPOJIUTHYECKONM JTUCCOLMAIMM 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, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUS
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
MeTOJaM TO3HaHWS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICYCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blIKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMHM TMpaBWJ OE€30MacHOTO OOpallleHusi C BEIEeCTBAMHU B
MOBCEHEBHOM >KU3HU.

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

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY NPUHATHIO PELICHUM,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUAOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPY’KaoIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y O0Oy4yarommxcs TYMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMU 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 I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 gacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. du3nMyeckue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSIHHE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. 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 COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeAKIUH (COeTUHEHNS, Pa3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOJIIOJIEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX 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 pa3/lesieHHs CMEeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHUYECKHX BELECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUS KUCTopoAa B J1abOpaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MMapHUKOBOI0 3 deKTa, pazpyiieHrne 030HOBOTO CIOsI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBouMcTBa BOAbl. Boma kak pacrtBopurenb. PacTBOpEIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHHe NpUPOIHBIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCuIoB.

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

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axkruBHoctm meraimnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMpPEEICHUE COACPKaHUs KUCIOpoAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W M3YyYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METaJIa IPYTUM W3 PacTBOpa COJM, PELICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHU/IBI.

[lepnonmueckuit 3akoH. [leprognueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnsl. DHU3NYECKUH CMBICT IOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAa U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronel. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckass cBsi3zb. KoBasieHTHas (ToJisipHasi W HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropeHue, peakliuy pa3ioKeHHsI, COEUHEHU).

Mescnpeomemmnuie ceasu



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

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DHJIEMEHTOB TMEPBBIX TPEX MEPUOMAOB, Kajaus, KalblUsi H HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanys XuMuuecKkux peakivii Mo pa3IudHbIM MpU3HaKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMHU, TEPMOXUMHUUECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



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

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

Peakuun noHHoro oOMeHa. Y ciioBUsl MPOTEKAHUSI peaKMid MOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, MpOLECCAa JHCCOLMAIMU KHCIOT, IIEJIOYEe U COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YECHUE, MpUMEHeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3NUecKWe ¢ XUMUYECKHE CBOWCTBa (00mmMe Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COoeIMHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHMs. A30T, PaCIpPOCTPAHEHHE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. 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
yno0peHnil. XuMHUYEeCKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpebl COETUHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa u €€ conM, uX (PU3NYECKUEe U XUMHYECKHUE CBOICTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
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: )KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 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 MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOACHUE 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 €€  COEQUHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ NPOTEKaHUs, O3HAKOMJICHHE C (PU3HUYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUUid Ha MOH aMMOHMS U (pocdaT-uOH U U3ydyeHHE MPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCcOpOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-WOHBl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosiokeHus B llepuomuueckon cucreme xumuuyeckux osiemeHtos [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTtayioB. [loHsTHEe O KOpPpO3UM METaIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anementoB /. . MenneneeBa, CTpO€HHE MX AaTOMOB, HAaxOXKJIECHUE B IIPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumudeckux snemeHToB JI. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10keHre B [leproindeckoi cucteMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aToMa, HaxoXJIeHUEe B mnpupore. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS XKeje3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpusl, Kalusg M Kaiblugd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemecTtsa u Marepuanbl B TOBCEIHEBHOM JKM3HM 4YeJOBEKa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, aanee — [1/IK). Ponb xuMun B pelieHu# 3K0JIOTHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-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, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyIPOBOJHUKY, AUDIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OpHEHTALM U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOWIO, NMOHUMAHWs 3HAYCHHUS XMMHYECKOM HAayKU B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MNpH
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBApUIIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY I TIOHUMaHUsl CYIIHOCTU HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOIUMBIE Ui OOBACHEHHUS HAOII0JaeMbIX MPOIECCOB U SIBJICHMIA,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH MpH  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUM MO XWUMHUHM, OCO3HAHHBIA BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOECCUOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

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

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3AHHBIX C OKPYKAIOIIEH MPUPOJIHOU CPEIOH, ISl OBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJNbTAaTOB BBIICIAIOT 3HAYUMBIE JJIS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX NMpeaMEeTOB (GOPMHUPOBATH MPEACTABICHHUE O IIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO 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
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIAeHUs (MHIYKTHUBHBIC, JICTYKTUBHbBIC, 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 MOJICIbHBIE TIPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX 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 KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM IPEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbI U 3alpOChHl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O UCIOJIB30BAaHUS Pa3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UpPOBaThb B IIpoLecce Y4YeOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

yMEHUSl 3a/laBaTh BOMPOCH (B XoJ€ jauajora W (WIM) JAUCKYCCHH) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIBHO ONPENEIATh UENH JEATEbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHUPOBATH
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 AHAJIM3UPOBATH KOHTEKCTBI, IPEIJIaraéMble B YCIIOBUU 3aJJaHUM.

MNPEIMETHBIE PE3YJIBTATBI

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 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

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, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KAaTHOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUJISI COCTaBJICHUS (HopmyJ
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», Manesie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJISIPHYIO W  MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
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 TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasIbHBINA U MBICIICHHBIN );

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
ra3zoo0pa3HbIX BEHIECTB (BOJOpPOJAa M KHUCJIOpPOJAA), IPUTOTOBICHHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTuMble H



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemérka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbica Ilepuonmueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHHUsS, KOTOPhIE MMEIOTCA B IEPUOAUYCCKONW TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P (hEKTy, MO0 M3MEHEHUIO CTENEeHEW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJICKYJISPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe I[paBuUiia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEILHON JEATEeIbHOCTH — aHaJIHN3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaudecTBO yacoB
HaumeHoBaHue pa3/iesioB U TeM JuaekTpoHHbIe (HU(pPOBHIE)
Ne /it KoHTpoJbHbIe IIpakTH4eckue
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
I'naBa 1. [lepBoHaYabHbIe XUMUYECKHE TOHITHSIL.
Xumust — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTUYECKON 3 2 Bubmorexa ITOK
' p https://m.edso00.ru/7f41837c
JIEATEINLHOCTH YEJIOBEKA
bubmuorexa [JOK
1.2 BertectBa 1 XuMu4eckue peakuu 15 1
B peakt https://m.edsoo.ru/7f41837c
Htoro no pazneny 18

I'napa 2. Baxxneiimue NMpEeaACTABUTEIN HECOPTaHUYECCKUX BE

mecTB. KoanyecTBeHHBIE OTHOIIEHUSI B XUMHH

51 Boznyx. Kucnopon. Ilonsitue 06 4 bubnnoreka [JOK
' OKCHUAX https://m.edso00.ru/7f41837c
59 Bonopon. ITonstue o kucinorax u 5 1 bu6mmoreka [JOK
' COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 3 1 1 bu6mmoreka [IOK
' OCHOBAHHUAX https://m.edso00.ru/7f41837¢c
Hroro 1o pasneny 16
I'maBa 3. OcHOBHBIE KJIACCHI HECOPTAHMYECKUX COeIMHEeHU
3.1. OcHOBHBIE KJIacChl HEOPraHUYECKUX 13 1 1 bu6muoreka [JOK




COE€IUHEHUN

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny

I'nasa 4. Ilepnoauyeckuii 3akon u Ilepuoanyec

13

Kafl cucreMa XuMu4yeckux 3j1eMeHToB /.. MeHesieeBa U cTpoeHre aToMa

Ilepronnueckuii 3aKOH U

41 [lepnoauueckast cucrema 8 bubmumoreka [IOK
XUMHUYECKHX 31eMeHToB /. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma

Hroro mo pazueny 8

I'maBa 5. Xumnueckasi cBf3b. OKHCJIUTEILHO-

BOCCTAHOBHTEC/IbHBIC PCAKIIMHA

XUMHYECKASA CBI3b.

bubmuorexa [JOK
5.1 OxucIHTENLHO- 11 1 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKIII/II/I
bubmuorexa [JOK
n 11
TOTO 1o pasieiy https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
IT
OBTOpCHHE 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME




9 KJIACC

KoJsun4yecTBo 4yacoB JIeKTPOHHbBbIE
ugposbie
Ne i/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI Kontpoabubie IIpakTnyeckue (wnpp )
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl

IloBTOpEeHue U 00001IeHHE CBeIeHUIT 110 Kypcy 8 kiacca. XMMHYeCKHe peaKkunuu
11 [ToBTOpeHMe U yriayOiieHne 3HaHUH OCHOBHBIX 3 1 bubnnoreka [JOK

' pazziesnoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 5 bubmmoreka [JOK

' peaxiui https://m.edso0.ru/7f41a636

Hroro no pazgeny 5

XuMHYecKHE peaKklii B PacCTBOpPax
51 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 9 1 1 bubnmnorexa [JOK

' XHWMHYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636

Htoro no pazneny 9
HemeTa/ibl U UX COeTHHEHHS
31 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorexa [IOK

' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
39 OO0m1as XxapakTepucTUKa XUMHUUECKIX 6 bubmuoreka [IOK

' anemeHToB VIA-rpynnsl. Cepa u €€ coeiuHeHUs https://m.edsoo.ru/7f41a636

OO01mas XxapakKTepUCTHKA XUMUISCKUX

3.3 aneMeHTOB VA-rpymmbl. A3ot, hochop u ux 6 1 bubmmorexa [JOK

' pyHaL ’ P https://m.edsoo.ru/7f41a636

COCTMHEHUS
b K

3.4 OO0mas XxapakTepucTUKa XUMHIECKIX 5 1 2 nommorexa O

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




aneMeHToB |VA-rpynnsl. Yriepoa u KpeMHUH U
UX COEUHEHUS

Hroro no pazgeny 21
MeTaibl M UX COeTMHEHHS
. bubnnorexa [{OK
41 Obupie croficTea METAILIOB 4 https://m.eds00.ru/7f41a636
. bubnuorexa [IOK
4.2 Baxueiimme MeTauibl U KX COCTUHCHUS 10 https://m.edso0.ru/7f41a636
Hroro no pazneny 14
5 JlaGopaTopHbIi NPAKTHKYM 7
XuMus M OKpyXKaoLias cpeaa
4.1 B U YeJIOBEeKa 2 bubmmorexa [JOK
' CHICCTBA 1 MATCPHAIILL B AHIHH HEi https://m.edso0.ru/7f41a636
Htoro no pazneny 2
O06001meHue 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI. 6
IMoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY 3K3aMeHY
P BDeMs 4 bubmuoreka [{OK
€3epBHOE Bp https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne Tema ypoka Hara uudposbie
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
pecypchl
I'napa 1. HayajbHble NOHATHS U 3aKOHbI XUMUHU (184)
. BBoanslii nHCTpYyKTaX. [Ipenmer xumun. Ponb . 05.00.2023 Bu6miorexa I[OK
XUMHH B JKU3HH 9CTOBCKA. R https://m.edsoo.ru/ff0d210c
, Mertompl U3ydeHus XuMUU. ArperaTHbie . 07.0.2023 Bu6uorexa IJOK
COCTOSHHA BEICCTB. e https://m.edsoo.ru/ff0d227e
Ipaxmuueckas paboma Nel «IIpuembl
3 oOpateHus ¢ 1abopaTOpHBIM 000PYAOBAaHHEM. 1 12.09.2023 Bubmmorexa IIOK
TexHuka 6e30mMacHOCTHY. https://m.edsoo.ru/ff0d23dc
. dusnueckue HBHGUHI/IH B XHMHUHM Kak OCHOBa . 14.00.2023 Bu6uorexa IJOK
PasACTICHIS CMECCH. R https://m.edsoo.ru/ff0d26ca
Ilpakmuueckaa  paboma  Ne2  «OuucTka Bubmiorexa LOK
5 3arps3HEHHON MOBAPEHHOM COJIN. 1 19.09.2023 https://m.edsoo.ru/ffod28cs
A ATOMHO-MOJIEKYJISIPHOE YUeHHE. XUMUYECKUE . 21 08,2023 Bu6nnorexa [IOK
SJICMCHTBI. R https://m.edsoo.ru/ff0d2a6c
7 [Tepuonnueckas TabauIIa XUMUIECKUX 1 26.09.2023 bubnunorexa LIOK

snemeHToB JI. 1. MenneneeBa. 3Haku

https://m.edsoo.ru/ff0d2be8




XUMHUYCCKHUX 3JICMCHTOB.

Xumuaeckue Ghopmyisl. UHIEKCH 1

kod¢dunmenTsl. OTHOCUTENIbHAS MOJICKYIISIpHAs bu6nuorexa LHOK

8 28.09.2023
Maccea. https://m.edsoo.ru/ff0d2a6c
MaccoBast 1011 XUMHUYECKOI'O 2JIEMEHTA B
coeauHennu. Mupopmarms, KOTopyto HeCyT bubnnoreka [IOK

9 03.10.2023 ;
XHMHYECKHE QOPMyIIbL. https://m.edsoo.ru/ff0d2d50
BanentHocTh bubnuoreka [{OK

10 05.10.2023 https://m.edsoo.ru/ff0d2eae
OnpezneneHye BaAIEHTHOCTH U CTETIEHU

11 OKHCIICHHUsI XMMUYECKOI'0 3JIEMEHTA 110 opmyIie 10.10.2023 bubmorexa [IOK
BELIECTRA. https://m.edsoo.ru/ff0d323c
OrmpeznesieHne  BAJICHTHOCTU U CTEIICHH

12 OKHCJICHUSI XUMHYECKOT'0 3JIEMEHTa 110 (hopMyIie 12.10.2023 bubmuorexa [IOK
BEIIECTBA. https://m.edsoo.ru/ff0d350c

13 Xnmuueckue peakuuu. [Ipu3Haku u ycinoBus ux 17109003 Bu6morexa LIOK
TpOTCKAHMUA. o https://m.eds00.ru/ff0d5230

y 3aKoH COXpaHEHHUs MaccChbl BEIIECTB. 16.10.2023 Bu6morexa LIOK
XUMUHECKHUC YPABHCHHA. o https://m.edsoo.ru/ff0d37fa
THUIBI XUMHYECKUX PEAKIIHM. bu6muoreka [JOK

1 24.10.202

> 0.2023 https://m.edsoo.ru/ff0d3al6

Ilpakmuuecxas paboma Ne3 «Ilpu3naku

16 26102023  Pommorexa [JOK

IMPOTCKAHUA XUMHYCCKUX peaKHHﬁ))

https://m.edsoo.ru/ff0d3b88




[ToBTOpenue u 06061meHne TemMbl «HadanbHbIe
TIOHSATHS M 3aKOHBI XUMUH.

KonTpoabsHnas padora Nel

bubnunoreka LIOK
17 1 7.11.202
«HadanpHbple MOHSATHS U 3aKOHBI XUMHH) 0 023 https://m.edsoo.ru/ff0d5708
8 Cucremarusanus 3HaHuM 110 TeMe «HadanpHbie . 00,11 2023 Bu6muorexa LIOK
TIOHATHA M 3aKOHBI XHMHID. T https://m.edso0.ru/ff0d3f34
I'naga 2. BaxkHelilne npeacTaBuTe 1M HEOPraHMYECKUX BELIECTB.
KoanuyecTBeHHbIEe OTHOIEHHSI B XuMuu (164)
Bo3znyx u ero cocras. Bbu6moreka [JOK
19 L 14.11.2023 https://m.edsoo.ru/ff0d40c4
2 Kucnopon. O3son. Ilomyuenue xkuciopoja. . 16.11.2003 Bu6uorexa IJOK
Kpyrosopor kuciopoza s npupoze. o https://m.edsoo.ru/ff0d4290
Ilpakmuueckas paboma Ne4 «Ilonydenue, Bu6miorexa LOK
21 coOupaHHe U paclo3HaBaHUE KUCIOPOIa» 1 21.11.2023 https://m.eds00.ru/ff0d448e
OKcupl. bubmuoreka [JOK
22 L 23.11.2023 https://m.eds00.ru/ff0d4614
Bonopoa B mpupoze.
bu6nunorexa LIOK
23 Ilpakxmuuecxas paboma NeS «llomydenue, 1 28.11.2023 https://m.edsoo.ru/ff0d497a
cobupaHue 1 pacrio3HaBaHHUE BOJOPOIAY
KwucnoTsl, ux coctaB u ux Kiaccupukarms. but6mmorekxa [IOK
24 L 30.11.2023 https://m.edsoo.ru/ff0d4790
o5 Counu, UX COCTaB M Ha3BaHUSI. 1 05.12.2023 bubmuorexa [IOK

https://m.edsoo.ru/ff0d4c4a




Konunuecto BemecTa. MossipHas Macca

bubnunoreka LIOK

26 07.12.2023 https://m.edsoo.ru/ff0d4ae2
MoutsipHbIii 00beM ra3000pa3HBIX BEIICCTR. bubmuorexa [JOK

21 12.12.2023 https://m.edsoo.ru/ff0d4ddo
Pacuétpl M0 XUMHYECKUM YPABHEHUSIM. bubmuorexa [JOK

28 14.12.2023 https://m.edsoo.ru/ff0d4dd0
Bona. OcHoBauus bu6nmoreka [IOK

29 19.12.2023 https://m.edsoo.ru/ff0d50d2

PactBops1.PacueTsl cBA3aHHbBIE C

30 HUCIIOJIB30BAHUEM IIOHATHS «MAaCCOBas HOJIS 21.12.2023 bub6nmorexa [IOK
Ipaxmuueckas paboma Ne6 «IIpurorosneHue

31 pacTBopa ¢ 3aJJlaHHOM MAacCOBOM J0JIei» 26.12.2023 Bubnorexa LIOK

) https://m.edsoo.ru/ff0d4f42
O00011IeHNE U CUCTEMATU3aIUs 3HAHUH 10 TEME
«Baxuelmme npeaicTaBUTENIM HEOPTaHUUECKUX

32 28.12.2023 bubmmoteka IIOK
BelecTs. KonnuecTBeHHEBIE OTHOIIIEHUS B hitps://m.edsoo.ru/ffod542e
XUMHIY.

Pacuérel mo XuMHUYECKUM YpaBHEHHUSM.

33 Baxneiimme npeacTaBuTeIM HEOPraHMIECKUX 09.01.2024 bu6muorexa [HOK
BeIIECTB. o https://m.edsoo.ru/ff0d55a0
KontpoabHnas padora Ne2 «Baxueiiune

34 MPEICTABUTENIN HEOPTAHUYECKHUX BEILECTB. 11.01.2024 bubnunoreka [IOK

KommduecTBeHHBIE OTHOIIIEHUST B XUMHH.

https://m.edsoo.ru/ff0d5708

I'naBa 3. OcHOBHbBIE KJIACCHI HEOPraHUYeCKUX coequHenuni (134)




Oxcuppl: KIacCu(pHUKAIMI U CBOWCTBA. Bu6muoteka [JOK

3 16.01.2024 https://m.edsoo.ru/ff0d587a
OcHoBaHuUs: KJacCU(pUKaIUI U CBONCTBA. bu6nmmoreka [IOK

36 18.01.2024 https://m.edsoo.ru/ff0d59e2
KucnoTsr: kinaccudukaius u CBONCTBA. bubmuorexa [JOK

37 23.01.2024 https://m.edsoo.ru/ff0d5b40
Kucnotsr: knaccudukaius u CBONCTBA. bubmuorexa [JOK

38 25.01.2024 https://m.edsoo.ru/ff0d5eba
[lonyuenue OECKHUCIIOPOAHBIX u

39 30.01.2024 bubnuoreka [{OK
KHCIIOPOACONCPHKAIIHX KICIIOT. https://m.eds00.ru/ff0d6342
Conu: knaccuuKamms U CBOMCTBA. bubmmoreka [JOK

40 01.02.2024 https://m.edsoo.ru/ffod664e
CriocoOBbI MoTy9eHHs COJIeh bubmmoreka [JOK

41 06.02.2024 https://m.edsoo.ru/ff0d664e
['eHetnyeckass  CBA3b  MEXIy  KjaccaMu

42 HEOPraHMYECKUX BEIIECTB 08.02.2024 buomorexa HOK

p : https://m.edsoo.ru/ff0d67ca

Ilpakmuueckasa paboma Ne7 no teme «Perienne

43 13.02.2024 bubnuoreka [{OK
OKCICPUMCHTAIILHBIX 337121 https://m.edsoo.ru/ff0d67ca
lenernueckass  CBSA3b  MEXKIY  KJaccaMmu

44 HEOPTaHMYECKUX BEIICCTB 15.02.2024 paGmrorera IOX

p : https://m.edsoo.ru/ffOdfee2

Pemenune TeopeTndeckux 3a1ad 1mo Teme

45 «OCHOBHBIE KJIaCChl HEOPraHMYECKHUX 20.02.2024 bubmorexa [IOK
COCTMHEHHITY o https://m.edsoo.ru/ff0dfee2

46 O0001IeHNe U cucTEMATU3alA 3HAHUI 110 TEME 99 02.2024 bubnunorexa LIOK

«OcHOBHBIE KJI1aCChI HCOPTaHUYCCKUX

https://m.edsoo.ru/00ad9474




47

COEIUHEHUI»

KonTpoasnas pa6ora Ne3

«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COEIUHEHUI)

27.02.2024

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

I'naBa 4. [lepuoguveckuii 3axon u Ilepnoanyeckas cucrema xumudeckux 3j1eMenToB /.. MeHe/ieeBa U cTpoeHHe aTOMa

(89)

48 EcrtecTBennnie ceMelcTBa XUMHUYECKUX 20.02.2094 Bu6miorexa I[OK
DIIEMEHTOB. AMOTEPHOCTS. o https://m.edso0.ru/00ad9a50

49 OTKpBITHE JI.H. MenneneeBsiM 05.03.2094 Bu6muorexa IJOK
Ilepronuyeckoro 3akoxa. R https://m.edso0.ru/00ad9ch?2

50 OCHOBHBIE CBEJICHUS O CTPOSHUU aTOMOB. 07.03.2024 bubmmoreka [JOK

https://m.edsoo.ru/00ad9ela

CrtpoeHnue 2IeKTPOHHBIX YPOBHEH aTOMOB

51 xuMudeckux daeMeHToB Nel-20 B Tabmume J[. 1. 12.03.2024 bu6mmorexa [IOK
MeHneneesa. https://m.eds00.ru/00ad9ffa

6 ITepuoanueckuii 3akon /.. Menneneesa u 14.03.2094 Bu6miorexa LOK
CTPOCHHC aToMa. R https://m.edsoo.ru/00ada52c
XapakTepucTuka XMMHYECKOTO 3JIEMEHTa Ha

53 OCHOBAaHMM €ro mnojioxeHust B [lepuoanueckoit 19.03.2024 bu6mmoreka [IOK
CHCTEME. https://m.edsoo.ru/00ada52c
3nauenue [leprnoandeckoro 3akoHa u

54 [leproanueckoi cUCTEMBI XUMUYECKUX 21.03.2024 bu6morexa IIOK

anemenToB 1. 1. Menneneepa

https://m.edsoo.ru/00ada342




KonTpoubnas pabora Ned

«Ilepnoanyeckuii 3akoH u lleproauyeckas

bu6nmoreka [IOK

55 02.04.2024
cUcTeMa XMMHYECKuX aieMeHToB J[. 1. https://m.edsoo.ru/00ada6bc
MeHnzeneeBa U CTPOCHHUE aTOMay

I'naBa 5. Xumudeckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (114)
HNonnas xuMmu4deckas CBs3b. bub6nmoreka [IOK

56 09.04.2024 https://m.edso00.ru/00adag824
KoBanenTHass xumudeckas cBs3b. KoBajaeHTHas

57 MOJISIPHAsE XUMHUYECKas CBSA3h 11.04.2024 buomsorexa [JOX

p : https://m.edsoo.ru/00ada96e
Meramndeckas XUMHYECKasl CBSI3b. bubnunoreka LIOK

58 16.04.2024 https://m.edso0.ru/00adaab8
CTeneHb OKUCTICHUS bubnuorexa [IOK

59 18.04.2024 https://m.edso0.ru/00adac34

60 OKHCTUTENEHO-BOCCTAHOBUTEIBLHBIC PEAKITHH 23.04.2024 bu6nunorexa LIOK

https://m.edsoo.ru/00adaab8
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIINU
61 (MeTox ANEKTPOHHOrO OaaHca) 25.04.2024 buonmorexa HOK
2l P . https://m.edsoo.ru/00adaab9
CocraBiieHHe ypaBHEHUH OKHCIUTEIIBHO-

62 BOCCTAHOBUTEIBbHBIX PEAKIIUN METOJIOM 30.04.2024 bu6mmorexa [IOK
EKTPOHHOTO GasaHca. o https://m.edso00.ru/00adae28
CocraBiieHre ypaBHEHUH OKHCIUTENBHO-

63 BOCCTAHOBUTEJIbHBIX PEAKIIUN METOJIOM 02.05.2024 bubnunoreka [IOK
3JIEKTPOHHOTO Oaanca. o https://m.eds00.ru/00adb076

64 Pemenue Teopernyeckux 3aznad 1o Teme 07.05.2024 bubmuotexa [IOK




«XUMHYECKASI CBA3DL»

O060011IeHNE U CUCTEMATU3ALUS 3HAHUIH 10 TEME
«lTepuogmueckuii 3axkoH u [lepuoauueckas

https://m.edsoo.ru/00adb076

bubnunoreka LIOK

65 cHCTeMa XUMMHYECKUX 3iaeMeHToB J[. 1. 1 09.05.2024 https://m.eds00.ru/00adb486
MenpeneeBa 1 CTpOSHHE aTOMaY
KonTpoubHnas pabora NeS

bu6nmoreka [IOK
66 «Ctpoenue BemecTBa. OKUCIUTETHHO- 1 14.05.2024 https://m.edso0.ru/00adb33c
BOCCTAaHOBUTEJIbHBIC PEAKITUI
IHoBTOpenue (24)

- Pemenne 3amau mo teme «KoimdecTBEHHEBIE . 16.05.2024 Bu6uorexa 1JOK
OTHOMICHUS B XMUMHID). R https://m.edso0.ru/00ad9ch2
IToBTOpEHUE u 000011IEHNE TEMEI Eii6 OK

68«0 _ 1 21.05.2024 uomorexa L
«OKHCTUTETbHO-BOCCTAHOBHUTEIIbHBIC PEAKITAN) https://m.edso0.ru/ff0d61c6
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9 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acosB

Bcero

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

IloBTOpEeHue U 0000IeHHE CBeIeHuIT 10 Kypcy 8 kiacca. Xumuuyeckue peakuuu (5 4)

Krnaccudukanus HeoOpraHmIecKruX BEIIECTB U HX

HOMEHKJIaTypa. THUIbl XUMUYECKOU CBA3U 1 05.09.2023 bub6nnorexa IIOK
Uucrpykrak mo Th A https://m.edsoo.ru/00adb59e
Krnaccudukanus XuMHUECKUX peakIui Mo pa3IudHbIM 1 07.09.2023 bubnuorexa [JOK
OCHOBAaHUSM T https://m.edso0.ru/00adb6b6
Knaccuukanus XuMHUYeCKUX peakiuii o Pa3IuIHbIM 1 12.09.2023 bubnuorexa [IOK
OCHOBaHHSIM R https://m.edsoo.ru/00adb7e2
ITonsATHE O CKOPOCTU XMMHYECKOU pEaKIUH. bubnnoreka [JOK

L 14.09.2023 https://m.edsoo.ru/00adbac6
Karanu3 1 19.09.2023

XHMHYeCKHEe peaKnnu B pacTtBopax (9 1)

DNEeKTpOoNUTHYECKas JUCCOLUALIMS bubnuoteka [JOK

1 21.09.202

09.2023 https://m.edsoo.ru/00adbcb0

OcCHOBHBIE TOJIOKEHUS TEOPUH IEKTPOITUTUYECKOM 1 96.09.2023 bubnuorexa [IOK
IMCCOLMALIN o https://m.edsoo.ru/00adbe9a
XUMHYECKHE CBOMCTBA KUCIIOT KaK JIEKTPOJIMTOB bubnmoreka [JOK

L 28.09.2023 https://m.edsoo.ru/00adc28c
XHUMHUYECKHE CBOMCTBA KMCIIOT KaK 3JIEKTPOJIUTOB 1 03.10.2023 bubnnorexka [JOK

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




XUMUYECKUE CBOMCTBA OCHOBAHUH KaK 3JIEKTPOJIUTOB

bubmuoreka [JOK

10 1 05.10.2023 https://m.edsoo.ru/00adcd68
XHWMHUYECKHUE CBOMCTBA COJIEH KaK AJIEKTPOJIUTOB bubnmoreka [JOK
1 1 10.10.2023 https://m.edsoo.ru/00add448
[TonsTHe 0 ruapoIU3E COnen bubnuoreka [IOK
12 1 12.10.2023 https://m.edsoo.ru/00add5d8
13 O6oOmenne ®  cuUcTeMaru3alus 3HAaHMK 10  TeMe 1 17.10.2023 bubmuorexa [JOK
«XUMMHYECKHE PEAKLIUH B PACTBOPAX JICKTPOJIUTOBY - https://m.edsoo.ru/00add8bh2
14 KonTponbnas padora Ne 1 o Teme «XUMUYECKUE PEaKIIUU B 1 10.10.2023 bubnuorexa [JOK
PacTBOPAX JIIEKTPOIUTOB» o https://m.edsoo.ru/00add9d4
HemeTtanabl u ux coequHenus (21 4)
OO61as xapakTepuCcTHKa HEMETaIIOB bubnuorexa [JOK
15 1 24.10.2023 https://m.edsoo.ru/00addd12
16 Oo6mas xapakrepucTtrka HemetamuioB VIIA — rpymnmsr — 1 96.10.2023 bubnuorexa [IOK
ranoreHoB. Mucrpykrax o Th o https://m.edsoo.ru/00addbfa
CoenuHeH s TaJIOTeHOB bu6nmoreka [JOK
17 L 07.11.2023 https://m.edsoo.ru/00addecO
OOmas xapakrepucTrka 31eMeHToB VIA- rpynmns! — bubnnoreka [JOK
1 1 11.202
8 xanbKoreHos. Cepa 09.11.2023 https://m.edso0.ru/00addfe2
CepoBonopo u CyabQuabI bubnuoreka [IOK
19 Wuctpykrax mo Th ! 14.11.2023 https://m.edsoo.ru/00ade104
Kucnoponnblie coennHeHus cepbl bubnuoreka [IOK
20 L 16.11.2023 https://m.edsoo.ru/00ade348
OOm1ast xapakTepuCcTHKa 31eMeHTOB VA —rpymmsl. A30T bubnnorexa [JOK
21 1 21.11.202
023 https://m.edso0.ru/00ade488
Ammvuak. Coii aMMOHUS bu6mmoreka [JOK
22 L 23.11.2023 https://m.edsoo.ru/00ade64a
23 KucnoponHble coenuHeHus azora 1 28.11.2023 bubnnorexka [JOK




https://m.edsoo.ru/00ade64a

Kucnopoassle coenuHeHus azora bubnnoreka [HOK
24 1 30.11.2023 https://m.edso00.ru/00ade802
docdop u ero coenuHEHHS bubnnorexka [HOK
25 1 05.12.2023 https://m.edsoo.ru/00adea28
26 O6mas xapakrepuctuka 31emMeHToB IVA- rpynmnel. Yriepos 1 07.12.2023 bubnmoreka [JOK
https://m.edsoo.ru/00adec8a
Kucnoponusie coennHenus yriepoaa bubnuoreka [IOK
2t . 12.12.2023 https://m.edsoo.ru/00adec8a
Yrunesonopoasl. MHCcTpyKkTax o Th bubnuoreka [IOK
28 L 14.12.2023 https://m.edsoo.ru/00adeea6
Kucnopoaconepaiiue opraHMueckue coeTuHeHNs bubmmoreka [IOK
29 1 19.12.2023 https://m.eds00.ru/00adf004
Kpemnuii u ero coenuHeHus bubnuorexa [IOK
21.12.2023
30 . https://m.edso0.ru/00adf180
CunukaTtHasi IPOMBILIUIEHHOCTb bubnuoreka [IOK
31 L 26.12.2023 https://m.edsoo.ru/00adf306
[Tonyyenue HeMeTaLIOB bubnnoreka [JOK
32 1 28.12.2023 https://m.edso00.ru/00adf518
[TonydeHnne BaxXHEMIINX XUMUYECKUX COEIMHEHUI bubnuoreka [IOK
33 HEMETAJLIOB ! 09.01.2024 https://m.edsoo.ru/00adf68a
o O6o00menne ©  cucreMaTu3alus 3HaHUM 1O  Teme . 1101204 Bu6nnorexa LIOK
«HeMeTaILILL H 1X COSMHEHHsD? o https://m.edsoo.ru/00adfc20
Nucrpykrax no Th
KonrtponsHas pabora Ne 2 o teme: «Hemeramis! u u3 bubnnorexka [JOK
35 COEIMHEHUSD) 1 16.01.2024 https://m.edsoo.ru/00adfd9c
Metaniabl ¥ ux coequHeHus (14 4)
36 OO61mas xapakTepuCcTUKa METaNIOB 1 18.01.2024 bubnuorexa [IOK




https://m.edsoo.ru/00adfebe
XHMUYECKHE CBOMCTBA METAJIJIOB bubnuorexa [JOK

37 1 23.01.2024 https://m.edso0.ru/00ae006¢c
OO01mmas xapakTepucTUKa dJIeMeHTOB | A-rpymis bubnuorexa [JOK

38 1 25.01.2024 https://m.edsoo.ru/00ae027e
OO61as xapakTepucTuKa 3J1eMeHTOB | A-rpynisl bubnmoreka [JOK

39 1 30.01.2024 https://m.edsoo.ru/00ae054e
40 OOmast xapakTepucTka 31eMeHToB || A-Tpymms 1 01.02.2024 bubnuoreka [IOK

https://m.edso0.ru/00ae080a
JXKecTkocTb BOJbI U CLIOCOOBI €€ YCTpaHEHUS bubnuoreka [IOK

41 1 06.02.2024 https://m.edsoo.ru/00ae0bf2
AJIOMHUHHHI U €r0 COe TUHEHUS bu6mmoreka [IOK

42 1 08.02.2024 https://m.edsoo.ru/00ae0el8
Keme3o u ero coeJUHEHHS bu6mmoreka [IOK

43 L 13.02.2024 https://m.edsoo.ru/00ae103e
Keneso u ero coequHeHUS bu6nmoreka [JOK

44 1 15.02.2024 https://m.edso0.ru/00ae1156
Koppo3ust MeTamioB 1 ciocoObl 3aLIUTHI OT HEe. bubnnoreka [JOK

4 1 20.02.2024

5 Wucrpykrax mo Th 0.02.20 https://m.eds00.ru/00ae1156
Mertaisl B mpupoe. bubnuoreka [IOK

46 1 22.02.2024 https://m.edsoo.ru/00ae1278
[TonsTe o Meramtypruu bubnuoreka [IOK

47 1 21.02.2024 https://m.edsoo.ru/00ae14b2
O06o006mienne 3HaHui o Teme «MeTamibhy bubnmuorexa [JOK

4 1 29.02.2024

8 9.02.20 https://m.edsoo.ru/00ae14b2
49 KonTponbnas padora Ne3 no teme «MeTtasuibi» 1 05.03.2024 bubnuorexa [IOK

https://m.edsoo.ru/00ae15e8

JlaGopaTopHblii npakTUKYM (74)




HpaKTI/I‘-ICCKaH pa60Ta Ne 1 Pemienue SKCIICPUMCHTAJIbHBIX 3aa4

bubmuorexa [JOK

50 10 TeMe «DJIEKTPOUTHIECKAsT AUCCOLUALIHA 1 07.03.2024 ]
Victpykra 1o T https://m.edso00.ru/00ae15e8
51 [IpakTiaeckas padora Ne 2. MzydeHnne cBOWCTB COISHON KHUCIOTHI 1 12.03.2024
Nuctpykrax no Th
[Mpaktuueckas padora Ne 3. M3ydeHue CBOWCTB CEPHOM KUCIOTHI bubnnoreka [HOK
52 HretpykTax no Th 1 14.03.2024 https://m.eds00.ru/00ae1886
[MpakTuueckas pabora Ne 4. [TonydeHne aMMUaka U U3yYeHHe ero bubnmoreka [JOK
>3 csoricTs. MHcTpykTax o Th 1 19.03.2024 https://m.eds00.ru/00aelae8
[MpakTuyeckas padota Ne 5. [TonyueHue yriieKuciaoro rasa u bubnuorexa [JOK
o4 nu3ydyeHue ero cBoiictB. Mucrpykrax no Th 1 21.03.2024 https://m.eds00.ru/00ae1c64
IMpaktuueckas padora Ne 6. JKecTKOCTb BOJIBI M CITOCOOBI €€ bubnunoreka [JOK
55 1 02.04.2024
ycrpanenus. Muctpykraxk no Th https://m.eds0o.ru/00aelc64
[MpakTuyeckas padota Ne 7. PerieHne sKCiepuMEHTAIbHBIX 33134 bubnuorexa [JOK
56 o teme «Metaue MHcTpykTaxk o Th 1 04.04.2024 https://m.eds00.ru/00ae1d86
XuMHuA ¥ OKpYy:Kawomas cpeaa (2 4)
XUMHYECKUH COCTAB IJIAHETHI 3eMIIS bu6nmoreka [JOK
57 1 09.04.2024
Wuctpykrax mo Th https://m.edsoo.ru/00ae35e6
58 OxpaHa oKpyKarolei cpepl OT XUMUYECKOTO 1 11.04.2024
3arpsS3HeHUs
O000menue 3HaAHUI 0 XMMHUH 32 KyPC OCHOBHOM mIKOJbIL. [Togroroeka k OCHOBHOMY rocy1apcTBeHHOMY JK3aMeHy (6 1)
BemectBa bubnuoteka [JOK
59 1 16.04.2024
https://m.edsoo.ru/00ae3de8
XUMUYeCKHE peakluu bubnuorexa [IOK
60 1 18.04.2024
https://m.eds00.ru/00ae1750
61 OCHOBBI HEOPTAHUYECKON XUMUUN 1 23.04.2024
62 O06o001IeHre U cucTeMaTu3allvs 3HaHU#, OJTYyYeHHBIX B 1 25 04.2024
Kypce XuMuu 8-9 Kkiacca.
63 KonTponbnas padora Ne 4 1 30.04.2024 bubnuorexa [IOK




https://m.edso0.ru/00ae3f50

A i pabOTHI. 0
64 . TI:)TZTF]:;:OHH%H;I KOHTPOJIbHOU pa0oThl. [lonBenenue 1 02.05.2024 Egp:j/(;:i iﬁl&/ooaﬂzm
65 PesepBHbIil ypok. O6001ICHIE ¥ CHCTEeMAaTH3alus 3HAHUH 1 14.05.2024 ﬁgggjﬁ;][:;asi?ﬁ/o 0864270
66 PezepBHblit ypok. O000IIeHNE U CUCTEMAaTH3AIHS 3HAHU I 1 16.05.2024 EES::I;/?T:Z?SCL)E?’IS/O 0ac0d0a
67 PesepBHblil ypok. O6001IeHHE U CUCTeMAaTHU3alHsI 3SHAHHMA 1 21.05.2024 ﬁ::g:l;ll(;:e;ziorﬁl 00adb33c
68 PesepBHrlil ypok. O600111€HNE U CHCTeMAaTHU3alHs 3HAHUHA 1 23.05.2024 ﬁggg?lﬁlzasiﬂﬁlo 0ad9och?
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'adbpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA
1. I'abpuensu O. C., Bockoborinukona H. I1., SmrykoBa A. B. HacronbHas kaura
yuntens. Xumus. 8 kiI.: Metonuueckoe nocodue. - M.: [Ipocsemenue, 2021.

2. Tabpuensn O. C., AmykoBa A. B. Tetpanp 11s1 1a00paTOpHBIX OIMBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. 'abpuensna «Xumus. 8 Kiacey.
M.: IIpocBemienue, 2022.

3. lNabpuensu, O. C. Meroauueckoe nocodue k yueonuky O. C. 'aGpuensna
«Xumusy. 8 kmacc / O. C. T'abpuensn. — M. : [Ipocsemenne, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocobue k yueOnuky O. C. 'abpuensina
«Xumus». 9 knacc / O. C. I'abpuensn. — M. : [Ipocsemenne, 2021. — 108.

5. Xumus : TexHosiornueckue kapTol K yueouuky O. C. ['abpuensina «Xumus. 8
KJ1acc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2020

6. Xumus : TexHojoruueckue kaptol Kk yueOuuky O. C. 'abpuensna «Xumus. 9

Kjacey : metoaudeckoe nocooue / JI. . Acanoa. — M. : IIpocsemenue, 2020



7. Xumus. 8 xi1.: KoutpoabHbie u mpoBepouHbie padoThl kK yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u

np. - M.: IIpocBenienune, 2022. naHHbIC

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
ttp://lwww.chemnet.ru I'azera « Xumusi» ¥ callT Uit yuuTels «51 uay Ha ypok
XUMUF

http://him.1september.ru Equnas xomtekuus IIOP: TIpeameTHas KouteKus
«XUMUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
skcriepuMenThl: xumus. Komneknust Poccuiickoro o61ieo0pa3zoBaTeabHOTO
nopTasa

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumnuana nkoJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYEOHUK JIsI
CPEIHEM LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JIEKTPOHHBINH yU4COHUK
http://www hemi.nsu.ru OTKpeITHII KOJUTEIK: XUMUSI
http://www.chemistry.ru luctaHiinonHast OJIMMITHA/1A 110 XUMHH:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT









